KHOA HOC CONG NGHE

UNG DUNG CHI THI PHAN TU TRONG CHON GIONG
LUA MANG GEN MUI THOM (Oryza sativa. L)

TOM TAT

Ha Ngoc Hién!, Nguyén Thi Khanh Tran!,
Nguyén Thi Lang?, Bui Chi Biru?

Nghién cttu nay 4p dung ban dé GGT tir quan thé F7 trén t6 hop lai OMCS2000/KhaoDawmali 105, mang
gen thom thong qua tng dung chi thi phan t dé cai tién giong lua thom. Trong quan thé
OMCS2000/KhaoDawmali 105 da ghi nhan cé gen lan phan ly véi ty so (3:1) trén quan thé F2 va F3. C6 su
da hinh véi hai chi thi RM223 va RM 3459 trén nhiém sac thé s¢ 8. Két qua nay c6 duoc nho st dung 21 chi
thi phan tit trén nhiém sic thé s6 8, khoang cach di truyén tir 0-56 cM. Cac c4 thé con lai dugc lua chon phai
mang gen dong hop troi trén viing nhiém sic thé véi 4 dong c6 100% vung gen trung hop véi ca thé bo
(Khao Daw Mali 105), mang gen muc tiéu mui thom nho GGT. Cac ca thé duoc chon c6 mui thom 1a: dong
19 (F2-4-6-16-1-7-19); dong 20 (F2-17-1-16-19-8-20); dong 29 (F2 -18-3-1-8-106-29); dong 31 (F2-31-7-8-38-10-31).
Nang suat ghi nhan c6 dong 29 (F2 -18-3-1-8-106-29) cho nang suit cao nhat c¢6 y nghia so voi déi ching. Do
d6, két qua nay 1a nhing tai lieu tham khao quan trong cho viéc chon tao giong lia thom.

T khéa: CA/ thi phan tit, di truyén chon giong, GGT, mui thom.

1. M0 DAV

Huwong vi va vi ngon ciia gao thom duoc nguoi
tieu dung trén thé giéi rat wa chudng. Mui thom
trong gao duoc kiém soat vé mat di truyén bdi cac
gen trong nhan té bao va khong phu thudc vao di
truyén té€ bao chat, sy di truyén co6 thé lién quan dén
cac gen bién d6i ma khong c6 tac dung ctia cay me.
biéu nay pht hop v6i Hang ef al (1995) bao cao ring
mui thom cta 14 lua duoc kiém soat béi kiéu gen bao
tt (2n) trong khi & hat gao, mui thom duwoc kiém soat
b6i noi nhi (3n), khong c6 mui thom 13 dac tinh chi
phoi giong do anh huéng ctia bo me khong phoi hop
tot voi nhau. Mot gen lan ndm trén nhiém sic thé so
8 da duoc xac dinh la gen mang tinh trang huong
thom (Bradbury et al, 2005, Shu et al, 2008;
Lorieux et al, 1996) da khang dinh méi lién két chat
che gitra chi thi RG28 va for (5,8 cM) trén nhiém sic
thé 8 va xac dinh duoc hai locus cho huong thom,
mot trén nhiém sac thé 4 va mot trén nhiém sic thé
12. Mac du vay, nguoi ta da xac dinh duwoc trong hau
hét cac giong lua, mui thom duoc kiém soat boi mot
gen lan duy nhat dinh vi trén nhiém sac thé so 8
ctialoai laa trong O. sativa (Li et al, 2006); Lang va
ctv, 2008). Trong bai b4o nay, trinh bay cac két qua
phan tich di truyén va lap ban d6 GGT vé mui thom
tir giong KhaoDawMali 105 va cung céap chi tiét két
qua phan tich moéi lién két véi mui thom lam co s&

' Vién Nghién ciru Nong nghiép Cong nghé cao PBSCL

cho viéc lua chon giong lua lai duoc tro gitp nho
danh dau phan tt trén nhiém sac thé s6 8 nham phuc
vu cho chuong trinh nhan giong trong twong lai.

2. VAT LIEU VA PHUDNG PHAP

2.1. Vit liéu

Giong Khaodaw Mali 105 ctia Thai Lan 1a giong
lta mua c6 mui thom; OMCS2000 tir Vién Lua
DBSCL duoc phat trién rong & DPBSCL trong thap
nién 2000-2010. Hai giong d6i chung Jasmine 85
(thom) tir Hoa Ky va OM1490 (khéng thom) cta
Vién Lua DBSCL.

2.2. Phuong phap
2.2.1. P4nh gia mui thom

Cac xét nghiém trén 14 lua, 1,7% véi KOH da
duoc ap dung theo Sood va Siddiq (1978). Phuong
phap trén hat gao cai tién (Lang va ctv, 2008): trén
hat laa duoc boc vo trau bang tay va duoc xat tring
bang may “test miller” trong 1 gio. Muoi hat ctia méi
ca thé duoc nghién bang may Wil grinder, toc do
trung binh. Bot gao cia moi hat duoc dat trong mot
hop plastic 5 x 5 cm. M6i hop cho vao 500 ul alkali
pha loang (1,7%) va day lai. Mau da xu ly duoc dat
trong diéu kién nhiét do cia phong thi nghiém trong
30 phut. Cac hop duoc mo ra ting cai theo thu tu, roi
danh gia mui thom bang phuong phap ngti.

222 Danh gid da dang theo kiéu gen
- Ly trich DNA: Theo Nguyén Thi Lang (2002).
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- Phan tich da hinh bang ky thuit SSK- Mau
DNA duoc chon phan tich PCR — SSR theo phuong
phap Nguyén Thi Lang (2002).

223 Chon loc cdc quan thé lai thong qua Iap
ban do GGT

Kiém tra kiéu gen ctia quan thé con lai trén
nhiém sic thé s6 8 dua trén cac chi thi phan tir da
hinh gitra cay b6 va me.

Lap ban d6 GGT danh gia su da dang di truyén
ctia quan thé con lai, qua d6 chon loc cac ca thé
mang gen muc tiéu mong mudn.

Phuong phap GGT do Tanksley va ctv dé xuat

(1986) va sau do, Van Berllo (2008), Milne va ctv.
(2010) da xay dung phan mém hiru dung nay. GGT
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2.0: “graphical genotyping” la phuwong phap méi do
nhom tac gia ctia Dai hoc Wageningen phat trién, khi
d6 cac alen thé hién dong hop troi, dong hop lan, di
hop & tat ca cac con lai trong mot quan thé, cho phép
cong tac chon loc céac ca thé quy tu nhitng gen mong
muén mot cach cé hiéu qua nhat.

Phuwong phap lap ban d6 GGT thong qua céac
budc nhu sau:

(1) Lap file dir liéu trén Excel: ma hoa gen cta
quan thé voi A, B 1a kiéu gen dong hop tix ciia cay bo
me; H 1a kiéu gen di hop ti; U 1a kiéu gen chua duoc
xac dinh; (2) Nhap dir liéu vao ctra s6 GGT: chuyén
d6i dix lieu Excel sang dit lieu GGT; (3) Xt ly so lieu
trong GGT; (4) DPang xuat két qua.
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Hinh 1. Phan tich GGT trén quan thé lai & cay lda

(Nguon: Milne va ctv, 2010)
3. KET QUA VA THAO LUAN
3.1. Phan tich mui thom

Trén bo me ghi nhan 10 cay khong thom va bo
10 cay thom duoc chon lya dé doi chimg. Cac thé he

con lai F2, F3, F4 va F7 lan luot dwoc danh gia mui
thom két qua duoc ghi nhan trén hinh 2.
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MUITHOM TREN BO ME VA CON LA|
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Hinh 2. Sy bién dong mui thom ctia bé me va con lai F,,
F,, F,, F, cia t§ hgp OMCS2000/KhawdawMali 105

3.2. Di truyén huong thom

Cachat F, cla cap lai tr
OMCS2000/KhawdawMali 105 duoc cho tu thu
F,. Dit liéu mui thom cho hai quan thé F, va F, duoc
trinh bay trong bang 1. Ty 1é phan ly F, khong thom
doi voi cay thom la 3:1, diéu nay cho thdy su di
truyén ctia mot gen lin duy nhat trong giong lua
thom cho giong KhaoDawMali 105.

Bang 1. Kiéu phan ly ctia thé hé F, F, ctia t6 hgp OMCS2000/KhawdawMaili 105

Thé he Nam S6 cay Thom Khong Chi Binh Giatri P
thom Phuong (3:1)

F, 2018 1220 305 915 1,028 0,20-0,30

F, 2019 304 76 228 0,017 0,96-0,99

3.3. Da dang nguén gen trén cac giong ltaa bo
me

Viéc chon giong lua tmg dung MAS da dem lai
nhitng thanh coéng nhat dinh trong thoi gian gan day
nhu: rat ngan thoi gian chon tao, chon dugc cac
giong khang voi diéu kieén bat loi, giong khang bénh,
giong phadm chat (Lang va ctv, 2014 - 2018). Do d¢,
cac giong lua b6 me (OMCS2000, OM1490; Jasmine
85 va KDML105) duoc phan tich kiéu gen xem xét c6
mang gen quy dinh 1a gen mui thom. 35 chi thi phan
tir trén nhiém sac thé so 8 duoc st dung dé danh gia
da dang di truyén gitta cac giong lua bo me, tuy
nhién chi cé 21 chi thi phan tir cho da hinh (RM586,
RM337, RM52, RM38, RM 25, RM 2126, RM 310, RM
344, RM 72, RM 32, RM 195, RM 3459, RM 210, RM
256, RM 230, RM 264, RM 281, RM 152, RM 547,
RM223 va RM3754).

Theo Nguyén Thi Lang va ctv (2008), gen mui
thom ¢ lua duoc kiém soat boi gen chinh dinh vi trén
nhiém sac thé so 8 lien két voi chi thi RM223 va RM
3459 (Shu va ctv, 2008). Phan tich trén chi thi
RM223, két qua khuéch dai PCR cho bang hinh ¢ hai
kich thuéc khac nhau 200bp va 220bp (Hinh 3).
Giong (1) OMCS2000 cho bang hinh & kich thudc
200 bp, giéng nay biéu hiéen khong mang gen mui
thom. O kich thudc 220 bp mang gen mui thom cta
giong (2) KDML105. (3) Jasmine 85, (4) OM1490
khong ghi nhan mui thom. Doi véi RM 3459 x4c dinh
gen muc tiéu cho gen mui thom ghi nhan mui thom
tréen KhaodawMali 105 va Jasmine 85 ghi nhin véi
kich thuwéc 300 bp cho mui thom hai giong
OMCS2000 va OM 1490 ghi nhan khong thom kich
thudc 320 bp.
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RM223, RM586, RM337, RM52, RM3459, RM25, RM310, RM72, RM32, RM195, RM210, RM256, RM152,

RM281, RM344

Hinh 3. Két qua da hinh ctia cac giéng bd me véi cac chi thi cho gen lién quan 15 chi thi phan tir trén bén
giong lta: 1: OMCS2000, 2: KhoaDawmali 105, 3: Jasmine 85 va 4: OM 1490 trén gel polyacrylamide véi
nhudm nitrat bac
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Dung chi thi phan tr RM223 dé xac dinh gen
mui thom trong quan thé F, chon ra 35 cay dé danh
gia san phdm PCR (Hinh 4). Két qua ghi nhan trén
hinh 4 cho thay xuét hién véi hai bang cé kich thuoc
200 bp — 220 bp tuong tng voi bo me cho gen thom
va khong thom. O vi tri band dong s6 4, 17, 18, 19,

PIIPZI1 9 2710 3 13/ 4 12 5 13 6 14 7 135 & 16 17.25 18 2619 27 0 18 71 3 .

Hinh 4. San ph4m PCR ctia chi thi phan tit RM223 trén 3
s6 8, vi tri hai bang 200 bp (OMCS2000) va 220 bp (KhaoDawmali 105), trén gelpolyacrylamide véi nhuém
nitrat bac

29, 20, 31 chi xuat hién mot bang twong tmg véi vi tri
P2 (KhaoDawMali 105) mang gen mui thom. Trai lai,
ovitri bang s6 1, 9, 2, 10, 3, 11, 12, 5, 13, 6, 14, 15, 8,
16, 25, 26, 27, 20, 28, 21, 22, 23, 24, 32, 33, 34, 35 xuat
hién 1 bang tuwong tmg voi vi tri P1(OMCS 2000)
khong mang gen thom.

5 dong lién két voi gene mui thom trén nhiém sic thé

Ghi chu: 1: OM CS 2000; 2: KhawdawMali 105; 1-35 cay F,.

boi v6i RM3459: ghi nhan quan thé
OMCS2000/KhaoDawMali 105 san phdm PCR trén
hinh 5 cho thay c6 9 cay dong hop tir cling voi alen
ctia KhaoDawMali 105. Cac ca thé & vi tri 5, 6, 20, 21,
29, 30, 31, 32, 33 c6 cung kich thuoc voi

MAFLPL &1 4 6 TR

KhaoDawMali 105 tuong tng véi kich thude 300 bp.
Co13cathéovitriso 1,2, 3,4, 22, 23, 24, 25, 26, 27,
28, 34, 35, c6 cung kich thudc voi OMCS2000 véi 320
bp. Céc ca thé con lai mang kiéu gen di hop tit co
cung kich thuéc voi bo va me (Hinh 5).

) Bl BBHEKDRB

Hinh 5. San ph4m PCR ctia chi thi phan tit RM3459 trén 35 dong lién két voi gene mui thom trén nhiém sic
thé s8 8, vi tri hai biang 300 bp (KhaoDawmali 105) va 320 bp (OMCS2000), trén gel agarose 3%

Ghi chu: M: la marker chudn, 1. OMCS2000, 2: KhaodawMali 105, 1-35 I4 cdy lai F,.

3.4. Chon loc cac quan thé héi giao thong qua
lap ban d6 GGT

3.4.1. Chon Ipc cdc cd thé F, cia quan thé lai
OMCS2000/KhaoDawmali 105

Quan thé OMCS2000/KhaoDawmali 105 cho tu
thu tiép tuc va chon loc thé he F,. Trong quan thé F,
chon loc 50 cay dé danh gia kiéu gen thong qua ban
dd nhiém siac thé trén timg cay. GGT (Graphical
genotyping) 1a phuong phap cho phép thé hién cac
alen dong hop troi, dong hop lan, di hop cua mot
quan thé. Ban do6 GGT giup dé dang nhan biét duoc
kiéu di truyén ctia cac con lai trong quan thé c6 doan
gen so voi b6 va me. Ban d6 GGT duoc xay dung

tréen nén tang OMCS2000/KhaoDawmali 105 & thé
hé F,. Trén ban d6 nay, gen quy dinh tinh trang mui
thom duoc danh dau béi 21 chi thi phan tk trén
nhiém sic thé s6 8, khoang cach di truyén tir 0-56
cM. Cac ca thé con lai duoc lua chon phai mang gen
déng hop troi trén vung di truyén nay. Qua ban dé
GGT ¢ hinh 6 cho thay 4 dong c6 100% cac ving gen
trung hop véi bo (KhaoDaw Mali 105), mang gen
muc tiéu. Cac ca thé duoc chon 1a dong 19 (F2-4-6-16-
1-7-19); dong 20 (F2-17-1-16-19-8-20); dong 29 (F2 -18-
3-1-8-106-29); dong 31(F2-31-7-8-38-10-31). Diéu nay
chung t6 rang trén 4 dong trén chon tir F, t6i F, da c6
st dong nhat vé doan gen mui thom trén cac dong
nay. Riéng hai dong 4 (F2-5-100-8-19-4-4) va dong 39
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(F2 - 6-100-4-1-8-10-39) ghi nhan trén chiém 95,2% co
mui thom huéng vé bo trong khi d6 dong 34 ( F2-1-
100-8-10-6-34) mui thom dat 80% nghiéng vé bo. Hai
dong nay tiép tuc duoc chon tiép thé he Fs. Co hai
dong c6 100% mang vung gen ctua me (OMCS2000)
bao gobm dong 35 (F2-10-8-6-7-18-35) va dong 43 (F2-
14-16-100-1-7-43). Trén hinh cting ghi nhan cac dong

0 RIMS85 0.5 -
RM337 1.7
| RMS2 4.5
RM32 56
5 RM25 10.3.
RMZ126 10.9
RM310 16.3

RM344 18.7
RM72 235

£ RM32 25.6
RM185 26.9-

i RM3458 30.2-

| RM210 345
RM256 36.8- I I
RM2Z230 41.5
RIMZ64 42.8
RM281 47.9—
RM152 45 B

2 RMS47 s0.6_

RMZ223 51 2:.
RM3754 53.6
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phan ly cao nhu dong 26 (F2 -10-9-105-6-8-26), dong
32 (F2-15-4-1-1-32), dong 41 (F2-1-3-7-8-105-41), dong
42 (F2 -1-105-8-7-6-42), dong 47 (F2-2-7-8-105-6-47),
dong 49 (F2-1-8-7-14-15-49). Cac dong nay can ti€p
tuc trong dé xem xét va chon lua nhiéu thé heé tiép

theo.
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Hinh 6. Sy da dang di truyén thé hé F, trén quan thé lai héi giao OMCS2000/KhaoDawmali 105 trén nh

sac thé s6 8

Chii thich: mau xanh duwong: kiéu gen theo cdy bo’ (KhawDawMali 105), mau do: kiéu gen theo cdy me
(OMCS2000), mau xam: kiéu gen dj hop ti, khung mau xanh I4 cdy: dianh dau céc ca thé dwroc Iira chon, 1-50:
cdc cd thé cia quan thé OMCS2000/KhaoDawmali 105.

3.4.2. Thanh phan nang suét va nang suat
Bang 2. Thanh phan ning suit va ning suét clia cac dong trién vong

Chiudai| SShat |Tylehat 111?:1(1); Nang suat
TT Tén dong bong chac/bong lép .
@ | ey | e |O00ha |
' (g g/bui g/1m?
1 |19 (F2-4-6-16-1-7-19) 25,35ab [105,50 a 2234b |27,32a |18,31 abc [604,10 abc
2 |20 (F2-17-1-16-19-8-20) 2584a  |85,70 ab 27,42 ab |27,43a [13,33¢c 439,96 ¢
3 |29 (F2-18-3-1-8-106-29) 24,08 bc |88,40 ab 2423 ab |2752a |2243a |740,32a
4 |31(F2-31-7-8-38-10-31) 24,57 abc |87,10 ab 2495ab |27,03a |16,22bc |535,13 bc
5 |4 (F2-5-100-8-19-4-4) 23,89 ¢ 81,50 ab 25,53 ab |27,63a |16,75bc |552,82 bc
6 |39 (F2-6-100-4-1-8-10-39) 23,64 ¢ 74,10 b 26,25ab |26,22a |15,63bc |515,63 bc
7 135 (F2-10-8-6-7-18-35) 23,73 c 71,60 b 27,70 ab |2743a |15,10bc [498,27 bc
8 |43 (F2-14-16-100-1-7-43) 24,64 abc 89,90 ab 24,96 ab [26,91a |18,89 abc 623,21 abc
9 |34 (F2-1-100-8-10-6-34) 23,75 ¢ 92,40 ab 20,86b |27,51a [19,26ab |635,45ab
10 |KHaoDawMali 105 (d6i chung) [24,51 abc 73,30 b 2224a |28,83a |14,47bc [477,51 bc
11 | OMCS2000 (d6i ching) 24,02bc (99,40 a 22,87 ab |26,02a |18,64 abc |615,02 abc
Mean 24,37 84,45 25,4 27,26 17,18 567,04
CV %) 5,8 25,3 25,6 8,8 31,6 31,6

nang suat trong vu dong xuan 2018-2019. Ghi nhan

Kiém tra cac dong thom va khong thom trong ) -
cac dong cho nang suat c6 y nghia. Thanh phan nang

ngoai dong dé danh gia nang suit va thanh phan
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suat va nang suat cta cac dong dugc ghi nhan trén
bang 2 cho thdy: Chiéu dai bong trung binh cta cac
t6 hop lai 1a 24,37 cm. Trong d6, dong 20 (F2-17-1-16-
19-8-20) c6 chiéu dai bong dai nhat 1a 25,84 cm. S6
hat chac/bong ctia cac dong dao dong tir 71,6 dén
105,5 hat. Trong do, dong 19 (F2-4-6-16-1-7-19) c6 s6
hat chiac/bong cao nhat 105,5 hat. Ty 1é hat 1ép trung
binh ctia dong 1a 25,4%. Khaéi luong 1000 hat trung
binh ctia cac t6 hop lai 1a 27,26 g. Khong c6 su khac
nhau vé khoi lwong 1000 hat gitta cac t6 hop lai.
Nang suat cta cac t6 hop lai trung binh 1a 567,04
g/m?, t6 hop lai 29 (F2 -18-3-1-8-106-29) c6 nang suat
cao nhat 1a 740,32 g/m? Hau hét cac giong cao hon
b6 1a KhaodawMali 105.

4. THAO LUAN

Céc giong lda thom téa ra mui thom tir 14, hat va
Itc ra hoa & cac giai doan truong thanh khac nhau.
Mot s6 thanh phan héa hoc da dugc chimg minh la
rat quan trong doi voi mui thom ctia gao nhu hop
chat 2- acetyl -1- pyrroline (2AP) 1a thanh phan chinh
cua mui huong gao (2AP). Wongyhchai ef al 2003).
Su tich lity 2AP trong cac kiéu gen thom c6 thé duoc
giai thich bang su hién dién ctia cac dot bién dan dén
mat chic niang cta san phdm gen fgr (Bradbury et
al, 2005). Huong thom trong gao 1a mot déc tinh cam
quan va trong nghién cttu ctia Lang va ctv (2016), cac
nha chon giong da st dung thuat ngir ma ho quen
thuoc dé mo ta mui cta gao thom. Diéu can thiét cho
cac nha tao giong lua la phat trién danh gia dang tin
cay, nhanh chong va hiéu qua chi phi cho mui huong
gao trong cac chuong trinh chon tao giong. Vi chat
lwong cam quan luén duoc xem xét quan trong trong
cai tién lua gao, da st dung cac phuong phap cam
quan phan giai mui thom tir 14 bang KOH va hat nhai
dé nhan biét c6 mui thom. Tuy nhién, viéc phat hién
mui thom bang phuong phap cam quan hodc hoéa hoc
khong c6 nghia 1a thuc té khi xtt Iy s6 luong 16n mau.
bé giam thi€éu anh hudng cia diéu kién moi truong
va cac yéu t0 khac, viéc xac dinh mui thom trong
nghién ctu cta chung téi da duoc thuc hién trén
quan thé F,. Cay F, co mui thom cao (nghia la tuong
te nhu giong bo KhoaDawMali 105) duoc xac dinh
bang hai phuong phap cdm quan da két hop dé phan
tich di truyén voi hai chi thi phan t¢t RM223 va RM
3459 cho da hinh trén ca hai b6 me OMCS2000 va
KhaoDawMali 105. Diéu nay giup tién loi cho tiép tuc
nghién ctru trén ban @6 GGT. Trén ban d6 GGT da
duoc tach rat ro viung mang gen giong bo va gen
giong me thé hién & thé he F,. Trong thé hé F, nay

cac vung con phan ly chiém kha cao nhu dong 26 (F2
-10-9-105-6-8-26), dong 32 (F2-15-4-1-1-32), dong 41
(F2-1-3-7-8-10541). Doi voi cac dong thuan cing
danh gia tinh trang nang suat va thanh phan nang
suat. Cac giong c6 mui thom va nang suat cao nhu
dong dong 29 (F2-183-1-8106-29) va dong s6 19 (F2-
4-6-16-1-7-19). biéu nay gop phan cho viéc chon
giong trong cac dong nay trong twong lai.

5. KET LUAN

ba xac dinh duoc sy c6 mat gen lan quy dinh
mui thom & cay lua trong quan thé F, va F; cua t6
hop lai OMCS2000/KhaoDawMali 105. Co6 su da
hinh trén hai chi thi thi dinh vi mui thom la RM223
va RM 3459 trén nhiém sic thé so 8. Dua vao ban dé
GGT giup dé dang nhan biét duoc ki€u di truyén cta
cac con lai trong quan thé cé doan gen so vdi bo va
me trong thé he F7 ctia t6 hop lai
OMCS2000/KhaoDawMali 105. Thong qua 21 chi thi
phan tr trén nhiém sac thé s6 8, doan di truyén voéi
khoang cach ttr 0-56 cM. Cac ca thé con lai duoc lua
chon phai mang gen dong hop troi trén viing nhiém
sic thé tuong tmg thu duoc 4 dong c6 chira 100%
ving gen trung hop voi ca thé bo (KhaoDawMali
105), mang gen muc tiéu mui thom. Cac ca thé dugc
chon ¢6 mui thom la: dong 19 (F2-4-6-16-1-7-19);
dong 20 (F2-17-1-16-19-8-20); dong 29 (F2 -18-3-1-8
106-29); dong 31 (F2-31-7-8-38-10-31). Dong cho nang
suét cao nhat 1a dong 29 (F2 -18-3-1-8-106-29). bay la
két qua ndi bat quan trong cho viéc chon giong lua
c6 mui thom trong tuong lai.
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APPLICATION MARKER ASSISTED SELECTION IN BREEDING IMPROVEMENT
FORFRAGRANT GENE ON RICE Oryzsa sativa. L

Ha Ngoc Hien, Nguyen Thi Khanh Tran,
Nguyen Thi Lang, Bui Chi Buu

Summary
The rapid development of rice marker technology, great progress has been made in understanding the
fragrant gene in rice for export, and a series of functional markers has been developed for screening the
aroma gene and breeding new rice varieties in recent years. This paper mainly apply GGT from popualtion
F7 from OMCS2000/KhaoDawMali 105, of thefragrant gene, and the application of aroma gene functional
markers in the genetic improvement and breeding of aromatic rice. Populations OMCS2000/KhaoDawMali
105 are noted as recessive genes on populations F2 and F3. There is a polymorphic on the two only aroma
positioning test is RM223 and RM 3459 on chromosome 8. According to the GGT map, it is easy to identify
the genetic pattern of the hybrids in populations compared to the genomic offather and mother in the
generation OMCS2000/KhaoDawMali 105 in the F 7 generation. Adopted by 21 molecular SSR on
chromosome number 8, the genetic distance from 0-56 cM. The selected individuals must carry a superior
co-gene on a chromosome that has 4 individuals with 100% of the genes that coincidize with (KhaoDawMali
105), carrying a fragrant target gene. The selected lines as: line 19 (F2-4-6-16-1-7-19); line 20 (F2-17-1-16-19-
8-20); line 29 (F2-18-3-1-8-106-29); line 31 (F2-31-7-8-38-10-31). Thus, it provides important references for the

cultivation of new varieties of aromatic rice.

Keywords: Application, genetic breeding, GGT, fragrant rice, marker.
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DONG THAI KHU SAT TREN BAT PHEN TRONG LUA

0 DONG BANG SONG CUU LONG

Truong Minh Ngoc!, V6 Pinh Quang!

TOM TAT

Nghién cttu duoc thuc hién nham danh gia mtc do khir sit trong dat phén tréng lia ving déng biang séng
Ctru Long 1am co s& dé xuat cac giai phap canh tac giup gidm thiéu tac hai ctia doc chat sat d6i voi nang suat
laa. B4t tAng mat 0 - 15 cm ctia 20 mau dat pheén, duoc thu, phoi kho va nghién qua ray 2 mm, sau dé 1 yém
khi trong diéu kién ngap nuoc. Dinh ky 1, 7, 14, 21, 28, 35, 42 va 49 ngay ldy mau dung dich dat cho phan
tich Eh, pH va Fe* hoa tan. Két qua cho thdy sau 1 ngay ngap nuéc Eh dat van & muc oxy héa, néng do Fe**
& hau hét cac mau dat dudi nguong 300 ppm gay doc. Buoc sang ngay thit 7 ngap nudc da c6 17/20 mau dat
nghién cttu chuyén sang ving Eh khit va tir ngay 14 ngap nudc thi hau hét cac mau dat c6 Eh & trang thai
khir sau. Song song véi qua trinh khit, pH dat tang manh va dat tr trung tinh t6i kiém. Toc do tang nong do
Fe? manh nhit & trong giai doan sau 1 ngdy ngap nudc dén 7 ngay ngap nudc va sau do nong do Fe® tuy
van tang nhung c6 toc do ting giam dan. Nong do Fe* cuc dai trong cac mau dat dao dong trong khoang
196 - 3087 ppm, trong d6 c6 18/20 mau cé nong do Fe?* vuot nguong 300 ppm gay doc cho laa va co 12/20
mau c6 noéng do Fe?* vuot 1000 ppm c6 tiém ning gay anh huéng manh dén nang suat ltia. Thoi diém dat
nong do Fe* cuc dai chi yéu dao dong trong giai doan 14 - 42 ngay sau ngap nudc.

Tt khoa: Khur sat, dat phén, dong bang song Ciru Long.

1. BAT VAN BE

Trong dat phén, doc chat sit va nhom thuong
duoc xem 1a 2 yéu t6 han ché do6i voi nang suat cay
trong, su gia tang pH do qua trinh khir khi dat phén
ngap nudc c6 thé han ché duoc ngd doc nhom nhung
lai gay nén hién teong ngd doc sat. Cac dang sat cha
yéu trong dat phén gdém goethite (a- FeOOH),
ferrihydrite (Fe,0,.n1H,0), lepido-crocite (a-FeOOH),
maghemite (B-Fe,0;) (Cornell va Schwertmann,
1996). Qua trinh khir sat khi dat phén ngap nuéc phu
thuoc rat nhiéu vao cac diéu kién oxy hoa khit, nhiét
d0 moi truong (Quang va Dufey, 1995), pH, ham
luong hitu co (Bremen, 1975). Véi dac diém tich lay
nhiéu Ivu huynh va oxit sit, c6 tang chdn doan
sulphuric va pH < 3,5, doc chat st trong dat phén
ngap nudc 1a mot trong nhitng yéu t6 han ché ning
suat quan trong doi véi lua (Dent, 1986; Quang va
Dufey, 1995). Tinh trang ng6 doc sat trong dat phén
trong laa luon gan véi qua trinh khir sat va nong do
Fe* hoa tan, viec giai phong luong 1on ion Fe* hoa
tan vao dung dich dat trong diéu kien khtr co thé anh
huong manh dén su sinh treong cta cay lua. Khi do,
ré lua co thé hut thu mot luong Fe* vuot qua nhu
cau cua cay; sau khi duoc van chuyén lén 14, ion Fe?*

'Vién Ung dung Cong nghé
Email: minhngoc201182@yahoo.com

lam san sinh cac goc oxy tu do gay doc, pha vo cau
truc caa té bao, gay roi loan qué trinh trao d6i chat
trong cay (Becker va Asch, 2005). P6 nhay cam cta
cay laa d@6i voi doc sat rat khac nhau tiy theo miec do
va thoi diém xuat hién nong do Fe® cao trong dung
dich dat. Nong do sat cao & thoi ky cay con co6 thé
gay anh huong nghiém trong dén nang suat dén mirc
kho6 hoéi phuc (Abraham va Pandey, 1989; Singh va
Chaudhari, 1992). Nong do Fe® cao tai thoi ky dé
nhanh, 1am dong c6 thé lam giam ty lé s6 bong hiru
hiéu va tang ty lé 1ép (Quang et al, 1996). Cay laa bi
ng6 doc sat thuong cé nang suat trung binh giadm tir
13 - 30% va trong nhiéu truong hop nang suat laa co
thé giam 100% (Becker va Asch, 2005; Sahrawat,
2004). Viéc tim hiéu dong thai khtr sat va xac dinh
thoi diém cuc trong ctia khtr st trong dat phen sé
cho phép danh gia duoc tinh trang doc sat, lua chon
cac giai phap va thoi diém 4ap dung gidi phap canh
tac, bo tri thoi vu dé tranh tac hai cta doc sat mot
cach hiéu qua trén dat phén tréong lia vung déng
bang song Ctru Long (PBSCL).
2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctru

Dua trén ban do dat va ban do hién trang st
dung dat ctia DPBSCL két hop vdi y kién ctia chuyén
gia (Phan vién Quy hoach va Thiét ké nong nghiép
mién Nam), nghién ctru da chon 20 diém dat phén
trong lua 3 vu/nam c6 muc do biéu hién ngo doc sat
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khéc nhau tir nhiéu vu truéce thuoc 2 tinh Long An va
Tién Giang dai dién cho ving phén dong bang song
Ctru Long dé tién hanh 1ay mau dat nghién cttu. Tai
20 diém da chon, tién hanh ldy mau dat tAng mat O -

15 cm theo phuong phap cta Nguyén Minh Pong
(2016), mau dat duoc ldy vao thang 10/2017. Mot s6
tinh chat dat co ban trudc thi nghiém duoc trinh bay
trong bang 1.

Bang 1. Mot s tinh chit co ban cia 20 miu dit nghién ciru

o Ky hieu Chat hitu “ N ’ P K q
TT mau dat dat /loa{ dat PHyuso | PHka co tong sO dé tieu trao doi
: % HC ¥N mg P’ke | meq/100 g
Mau dat 01  |Sjlpg/1 363 | 3,35 12,99 0,31 9,59 0,26
Mau dat 02 |Sjlpg/1 394 | 3,55 10,96 0,34 9,30 0,17
Mau dat03 |Splh 391 | 354 13,01 0,30 8,39 0,22
Mau dat 04 |Sjiph 362 | 341 9,97 0,30 16,47 0,37
Mau dat 05 |Sjlpg/1 3,77 | 340 8,16 0,30 22,49 0,48
Mau dat 06  |Sp2 440 | 3,80 12,24 0,43 42 44 0,27
Mau dat 07  |Splhg/1 3,69 | 342 19,04 0,45 19,33 0,20
Mau dat 08 |Splhg/1 411 | 3,72 11,62 0,36 31,32 0,42
Mau dat09 |Spl 3,75 | 342 11,23 0,29 10,21 0,21
Mau dat 10 |Sp2 3,89 | 3,55 14,74 0,47 82,90 0,27
Mau dat11 |Spl 3,75 | 347 15,69 0,40 6,61 0,55
Mau dat 12 |Spl 3,81 | 348 16,04 0,38 8,48 0,18
Mau dat13  |Sj1 4,09 | 347 12,05 0,29 2,05 0,19
Mau dat14  |Sp2 3,40 | 3,23 15,45 0,43 9,10 0,42
Mau dat15  |Sp2 435 | 3,66 6,91 0,31 17,58 0,41
Mau dat16  |Sp2 396 | 3,67 13,94 0,52 18,51 0,19
Mau dat 17 |Sp2 3,76 | 348 17,06 0,50 6,99 0,17
Mau dat18  |Sjlpg/1 3,80 | 3,51 12,58 0,42 15,76 0,33
Mau dat19  |Sjlpg/1 3,71 | 3,45 15,90 0,53 15,44 0,24
Mau dat20  |Sjlpg/1 3,80 | 347 12,29 0,30 17,52 0,25

2.2. Phuong phap nghién cttu

Mau dat sau khi phoi & nhiét @6 phong duoc loai
bo xac ba thuce vat, nghién qua ray 2 mm sau do duoc
u trong diéu kién ngap nudc trong cac cot tru thay
tinh chuyén diing t6i mau c6 trang bi hé thong chiét
mau dung dich & day. Ty le dat/nuoc 1a 300 g
dat/650 ml nuoc cat, dinh ky 1, 7, 14, 21, 28, 35, 42 va
49 ngay tién hanh trich mau dung dich dat dé phan
tich. Thi nghiém duoc thuc hién trong phong ¢ diéu
kién nhién do 28°C, dé han ché qua trinh tai oxy hoa
Fe? va oxy xam nhap lam anh huong dén Eh. Ngay
khi chiét mau dung dich duoc ddy hét O, bang khi
nito (N,) va do Eh, Fe*, pH ngay lap ttc, sau khi do
xong luong dich dwoc d6 tra lai binh @ va bu thém
lwong nuoc cat duoc xuc khi N, bang véi luong nudc
da lay di dé phan tich Fe*. Nong dong Fe* trong
dung dich dat duoc xac dinh bang quang phé ké véi

thudc thit O-phenanthroline dic trung cho Fe? tai
budc song 510 nm (Mehra va Jackson, 1960), pH va
Eh duoc do bang pH meter. Gia tri Eh sau khi do
duoc cong thém 200 mV hiéu chinh.

S6 lieu duoc xit ly va vé do thi bang phan mém
Excel 2010.

2.3. Thei gian va dia diém nghién ctru

Nghién cttu duogc thuc hién tir thang 2 nam 2018
dén thang 12 nam 2018 tai Chi nhanh Vien Ung dung
Coéng nghé tai TP. HCM.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Su thay déi dién thé oxy héa khir Eh va pH
clia cac mau dat pheén thir nghiém

Dién bién thé nang oxy hoa khtr ctia 20 mau dat
phén DBSCL duoc trinh bay tai hinh 1.
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Hinh 1. A. Dién bién thé niang oxy hoa khir (Eh) ctia miu dat 01, 02, 03, 04 va 05; B. Dién bién thé ning oxy
héa khtr (Eh) ctia mau dat 06, 07, 08, 09 va 10; C. Dién bién thé niang oxy héa khir (Eh) ctia mau dat 11, 12, 13,
14 va 15; D. Dién bién thé€ ning oxy héa khir (Eh) ctia mau dat 16, 17, 18, 19 va 20

bien thé nang oxy hoa khir (Eh) va pH 1a 2 chi
tiéu quan trong trong viéc danh gia tinh trang oxy
hoa khit trong dat ngap nudc, su thay déi Eh va pH
dat trong qua trinh ngap nuodc anh huéng dén su 6n
dinh va d@ hoa tan cta cac hop chat
(Satawathananont et al, 1991). Theo Sahrawat
(2004), dat c6 Eh tir +400 dén +200 mV nam trong
trang thai kht nhe, dat tir 100 mV dén -100 mV duoc
X€p vao tinh trang khir hoan toan va tir-100 mV dén -
300 mV thuoc tinh trang khitr sau. Phan 16n nghién
cttu cho rang ranh giéi < 350 mV 1a ranh giéi chuyén
sang trang thai khir (Pezenshki va DeLaune, 2012;
Ponnamperuma, 1967; Chesworth, 2004). Két qua do
Eh va pH trong 20 mau dat trong hinh 1 va hinh 2

cho thay qua trinh ngap nuoc da lam thay déi nhanh
chong tinh trang khir ctia cac nhom dat nghién ciru.
Tai thoi diém 1 ngay sau khi ngap nuéc Eh dat giao
dong trong khoang 311 - 513 mV, thi tai thoi diém
nay 19/20 mau dat nghién cttu c6 Eh nam trong viing
oxy hoa, qua trinh khtr sat xay ra hau nhu khong
dang ké. Eh giam manh trong giai doan 7-28 ngay
ngap nudc & hau hét cac mau dat. Trong do, tai thoi
diém 7 ngay ngap nuoc Eh giao dong trong khoang -
206 dén - 390 mV, c6 17/20 mau dat co Eh chuyén
sang ving khir (Eh < 350 mV). Tai thoi diém 14 ngay
sau ngap nuoc, c6 14/20 mau dat c6 Eh nam trong
vung khtr sau va Eh & phan lon cac mau dat giir &
muic thap cho dén cudi ky ngap nudc 49 ngay.
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Hinh 2. A. Dién bién pH ctia mau dat sé 01, 02, 03, 04 va 05; B. Dién bién pH ctia mau dat sé 06, 07, 08, 09 va
10; C. Dién bién pH ctia mau dat s6 11, 12, 13, 14 va 15; D. Dién bién pH ctia mau dat sé 16, 17, 18, 19 va 20
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Song song voi su suy giam manh Eh, két qua
ciing cho thdy su gia ting manh mé pH trong tat ca
cac mau dat theo thoi gian ngap nudc, trong d6 co
4/20 mau dat dat pH > 6 tir ngay thir 7 ngap nudc,
9/20 mau c6 pH > 6 tir ngay 14 ngay ngap nudc va
100% mau dat pH > 6 tir 35 ngay ngap nudc. Tham chi

c6 mau pH dat 8,2. Su gia tang pH trong quéa trinh
ngap nudc duoc giai thich 1a do qua trinh khir cac
oxit mangan va dic biet 1a oyhydroxit sat da tieu thu
cac ion H* (Ponnamperuma, 1972).

3.2. Dién bién nong d¢ ion Fe* hoa tan cta cac
méau dat phén
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Hinh 3. A. Dién bién nong d6 Fe* ctia mau dat sé 01, 02, 03, 04 va 05; B. Dién bién nong do Fe* ctia mau dat
s6 06, 07, 08, 09 va 10; C. Dién bién néng do6 Fe?* ctia mau dat s6 11, 12, 13, 14 va 15; D. Dién bién néng do
Fe? ctia mau dat s6 16, 17, 18, 19 va 20

Két qua nghién ctru dong thai khir sat trong 20
mau dat phén DBSCL trinh bay trong hinh 3 cho
thay muc do khir st khi ngap nuoc rat khac nhau vé
cuong do gitta cac nhom dat. Tai thoi diém 1 ngay
sau khi ngap nudc nong do Fe* hoa tan trong dung
dich dat giao dong trong khoang 12- 353 ppm voi gia
tri trung binh 92 ppm, chi c6 duy nhat 1 mau s6 10 c6
nong do Fe* dat nguong duoc cho la gay doc 300
ppm (Ottow at al., 1983; 1993). Hau hét cac mau con
lai c6 néng do duodi 200 ppm, voi nguong nay thi
duoc cho 1a chua c6 kha niang gay doc doi voi lua.
Két qua nay cing kha phut hop voi két qua do Eh va
pH trén day. Tai thoi diém nay dat chd yéu nam
trong ving oxy hoa hoic khit nhe.

T ngay thit 7 ngap nudc, song song voi sy tut
giam Eh, néng do Fe?* c6 xu huong ting manh, nong
do Fe® tai thoi diém nay giao dong trong khoang
161-1053 ppm, c6 13/20 mau dat nghién ctru c6 néng
do Fe? hoa tan dat trén nguong 300 ppm, tham chi
c6 mot s6 mau c6 nong do Fe* dat tren 1000 ppm
vuot xa nguong co thé gay doc sat cho lua va anh
hudéng dén nang suat bat dau.

Loai trtr mau s6 06 va mau 15 c6 nong do Fe®
kha thap trong suot thoi gian ngap nudc, tat ca cac
mau con lai déu c6 nong do Fe* vuot nguong 300
ppm tir ngay 14 ngap nuoc. Dac biét, mau 14 c6 nong
do Fe* dat tren 2000 ppm tir ngay 14 ngap nudc va
duy tri trén 2500 ppm cho dén cudi ky ngap nuoc.

Bén canh su gia ting nhanh chéng nong do Fe®
sau khi ngap nudc, nghién citu ciing cho thay mot su
suy giam nong do Fe? ¢ nhiéu mau dat sau mot thoi
gian ngap nudc. Theo Ponnampuruma (1972), khi pH
tang trén 6,0 mot phan Fe?* c6 kha nang tai két taa
dudi dang ferrosoferric hydroxit (Fe;(OH)y).

Két qua thong ké nong do Fe* cuc dai
(Fe?*max) cao nhat quan sat duoc va thoi diém xuat
hiéen Fe* max trinh bay trong bang 2 cho thay thoi
diém ndéng do Fe?* cuc dai ctia cac mau dat giao dong
trong khoang 7 - 49 ngay sau khi ngap nudc trong do
chu yéu tap trung & giai doan 14 - 42 ngay (17/20
mau). Nong do Fe?* cuc dai giao dong trong khoang
196 - 3086 ppm, c6 12/20 mau c6 nong do Fe* hoa
tan cuc dai dat tréen 1000 ppm. Két qua nay noi len
rang doc sat doi voi lua co thé de doa nang suat laa
trén dat phén rat sém va rat can ap dung cac bién
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phap ky thuat chong ng¢ doc sat cho lua ngay tir dau
vu laa. Giai doan cay con, lua dé nhanh va lam dong
cay dé man cam nhat, & giai doan cay non néu lua bi
ngd doc st cay kém phat trién, coi coc, dé nhanh
kém (Abraham va Pandey, 1989), ¢ giai doan dé
nhanh va lam dong lua bi ngd doc sit sé tré kém, qua
trinh thu phan gidm va ning suat lua gidm nghiém
trong (Singh va Chaudhari, 1992).
Bang 2. Thoi diém va néng do Fe?* max cta 20 miu

dat phén DPBSCL
. |Noéng @0 Fe*max| Thoi diém dat
Tén mau \
(ppm) Fe* max (ngay)
Mau dat 01 1043 35
Mau dat 02 981 49
Mau dat 03 1636 49
Mau dat 04 1265 35
Mau dat 05 617 35
Mau dat 06 203 14
Mau dat 07 1114 21
Mau dat 08 878 28
Mau dat 09 1154 35
Mau dat 10 1053 7
Mau dat 11 3087 42
Mau dat 12 1310 42
Mau dat 13 814 42
Mau dat 14 2879 42
Mau dat 15 196 14
Mau dat 16 715 14
Mau dat 17 2056 28
Mau dat 18 1221 28
Mau dat 19 1099 14
Mau dat 20 751 49
4. KET LUAN

Qua trinh ngap nudc da lam thay déi mang tinh
chat ly hoa trong dat phén déng bang song Ctu
Long. Song song v6i qua trinh ngap nuéc Eh giam
manh, pH ting cao dat trung tinh va tham chi c6 mau
dat pH kiém.

Sau mot ngay dau ngap nudc hau hét cac mau
dat van & trong trang thai oxy hda, buéc sang ngay
tht 7 ngap nuoc da c6 17/20 mau dat nghién cau
chuyén sang vung Eh khit va tir ngay 14 ngap nuoc
thi hau hét cac mau dat c6 Eh & trang thai khir sau.
Song song voi qua trinh khtt, pH dat ting manh va
dat tir trung tinh toi kiém.

Toc do tang nong do Fe? manh nhat & trong giai
doan 1 dén 7 ngay ngap nudc va sau do nong do Fe**
tuy van tang nhung co toc do tang giam dan do xuat

hién qua trinh tai két tha ferrosoferic hydroxite.
Nong do Fe? cuc dai trong cac mau dat giao dong
trong khoang 196 - 3087 ppm, trong d6 c6 18/20 mau
c6 nong do Fe* vuot nguong 300 ppm gay doc cho
ltia va c6 12/20 mau c6 nong do Fe? vuot 1000 ppm
c6 tiém nang gy anh huong manh dén ning suat
laa. Thoi diém dat nong do Fe®* cuc dai cht yéu giao
dong trong giai doan 14 - 42 ngay sau ngap nuoc.
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DYNAMIC OF IRON REDUCTION IN ACID SULFATE SOILS SUBJECTED TO RICE
CULTIVATION IN THE MEKONG DELTA REGION

Truong Minh Ngoc, Vo Dinh Quang

Summary
Ferrous toxicity is one of the most important factors limiting rice yield on acid sulphate soils. The study was
conducted to evaluate the dynamic of iron reduction in acid sulphate soils in the Mekong delta as a basis for
proposing farming solutions that minimize the harmful effects of ferrous toxicity on rice yield. Samples from
0-15 cm layer collected from 20 sites of acid sulphate soils from the Mekong delta were dried and ground
then incubated in submerged conditions. Periodically 1, 7, 14, 21, 28, 35, 42 and 49 days after submersion
the soil solution was collected to analysed Eh, pH and Fe* concentration. The results showed that after 1
day of submersion, soil Eh was still in the oxidized condition, Fe* concentration in most soil samples below
of the 300 ppm toxic level for rice. From the 7% day of submersion, Eh of 17/20 soil samples was transferred
to reduction range and from the 14" day of submersion, most of the soil samples had Eh in deep reduction
state. In parallel with the reduction process, soil pH increases sharply and reaches from neutral to alkaline.
The growth rate of Fe** concentration was strongest in the period after 1 day of flooding to 7 days of
submersion and then Fe* concentration still increased but the speed rate was decreased gradually. The
maximum Fe? concentration in soil samples varied in the range of 196 - 3087 ppm, of which 18/20 samples
with Fe?" concentration exceed the 300 ppm toxic level to rice and 12/20 samples have Fe** concentration
exceeding 1000 ppm has the potential to drastically affect rice yield. The time of reaching maximum Fe*
concentration mainly fluctuates in the period of 14 - 42 days after submersion.
Keywords: /ron reduction, acid sulfate soils, Mekong delta.
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PAC BIEM NONG SINH HOC CUA HAI GIONG BUG1 DO
BANH MEN VA BUOI B3 LUM TAI ME LINH, HA NOI

TOM TAT

Nguyén Hiru Hail, L& Kha Tuong', Téng Vian Giang!

Budi do Banh men va budi dé Lim 1a cac giong budi quy duoc trong tai xa Trang Viet, huyén Mé Linh, TP.
Ha Noi, dong gép quan trong vao viéc nang cao doi song nguoi dan dia phuong. Két qua nghién ciru vé dac
diém nong sinh hoc, sinh trudng va phat trién ctia 2 giong budi nay cho thay: ca hai giong déu c6 kha nang
sinh truéng va phat trién tot, it sau bénh, ty 1é dau qua teong déi cao va 6n dinh (0,98% véi giong Banh men,
0,79% voi giong Liim), nang sudt thyc thu cao (lan luot 1a 111,17 kg/cay va 112,90 kg/cay), giau vitamin C
(110,8 mg% véi giong Banh men, 121,8 mg% voi giong Lim). Riéng giong buéi d6 Banh men, ham luong
lycopen, mot hoat chit quan trong qua trinh chong 6 xy héa kha cao (3.120 mcg/100 g).

Tt khéa: Sinh trudng, ndng suat, budi doé Banh men, budi do Lam.

1. BAT VAN BE

La mot trong nhiing ciy an qua quan trong cta
Viet Nam, cay budi duoc trong & hau khap cac ving
mién trén ca nuoc véi nhiéu giong diac san truyén
thong nhu budi Poan Hung - Phu Tho, budi Dién -
Tt Liém - Ha No6i, budi Phuc Trach - Heong Khé - Ha
Tinh, budi Thanh Tra - Hué, budi Nam Roi - Vinh
Long, budi Da xanh - M6 Cay - Bén Tre..., da va dang
dugc chu trong phat trién.

Ha Noi c¢6 nhu cau st dung budi rat 16n, nhat 1a
cac giong budi dic san trong do co cac giong budi
d4. St phu hop vé diéu kién sinh thai so véi yéu cau
cay budi tren thuc t€ da tao nén sy da dang nguon
gen budi trén dia ban Thu do, dong gép dang ké cho
st phat trién kinh té cong dong va ctia nguoi dan dia
phuong. Mac du vay, cong tac nghién ciru, phat trién
cay budi, dac biét la nhimg giong budi c6 dic diém
dac thu nhu budi d6 von khong chi co gia tri dinh
dudong ma con mang y nghia tim linh nén dem lai
hiéu qua kinh té cao van chua duwoc chu trong.

Trong pham vi bai viét ndy gi6i thieu mot s6 dac
diém chinh vé hinh thai, sinh truéng, phat trién va
pham chat cta 2 giong budi d6 Banh men va Lam, da
va dang duoc phat trién manh trong nhitng nam gan
day tai xa Trang Viét, huyén Mé Linh, TP. Ha Noi.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctu

Giong budi @6 Banh men va budi do Lam.

' Trung tam Tai nguyén thyc vét
Email: haiprc1005 @gmail.com

2.2. Phuong phap nghién ctru

2.2.1. B tri thi nghiém

Thi nghiém duoc bé tri trén veon trong sin ctia
cac ho dan tai thon Pong Cao, xa Trang Viét, huyén
Meé Linh, TP. Ha N¢i. Chon ngau nhién 3 cay da cho
qua (20 nam tudi) moi giong dé theo doi voi 3 lan
nhéc lai.

2.2.2. Chi tiéu va phuong phap theo doi

bac diém nong sinh hoc ctia giong budi do Banh
men va budi d6 Lam duoc mo ta theo phiéu mo ta va
danh gia nguon gen Citrus cta Trung tam Tai
nguyén thuc vat trén co sé tai liéu ctia Vién Pa dang
Thuc vat Quoc té (Bioversity International, 1999).

* Cac chi tiéu theo doi:

- Su phat sinh, phat trién cac dot loc:

Thoi gian bat dau ra 1oc (khoang 10% loc xuat
hién trén tan), thoi gian két thuc (khoang 70% loc
xuat hién trén tan).

Chiéu dai canh 16c (cm), duong kinh loc (cm),
s6 14/1oc: Lay ngau nhién moéi cay 10 canh loc da
thuan thuc (30 canh 1oc/1an nhic). Chiéu dai canh
loc duoc do tir diém xuat phat dén mut canh loc. Thoi
ky ra hoa, nd hoa va két thuc nd hoa duoc danh gia
nhu sau:

Thoi ky xuat hién hoa: 10% s6 hoa nd/cay.

Thoi ky nd ro: 50% s6 hoa nd/cay.

Thoi ky tan hoa: 80% so hoa/cay tan.
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S S6 qua dau tai thoi diém theo doi

-Ty le dau qua (%) =

x 100

s S6 hoa, qua rung, s6 qua dau

-bac diém qua:

Chiéu cao, duong kinh, ty 1¢ chiéu cao/duong
kinh, khéi luong qua, ty 1é phan an duoc, s hat/qua.

Nang suat thuc thu = S6 qua binh quan/cay x
khoi luong qua trung binh.

Phan tich mot so chi tiéu sinh hoéa: ham luong
duong, VIM C, caroten, lycopene, axit.

*Xtt ly so lieu Cac so6 liéu thi nghiém duoc xtt ly
theo Excel.

3. KET QUA VA THAO LUAN

3.1. Dic diém hinh théi cia giong budi @6 Banh
men va budi d6 Lim

Theo doi mot so dic diém hinh thai cta giong
budi @6 Banh men va budi do Lim da thu duoc két
qua trinh bay tai bang 1.

Bang 1. Mot s6 dic diém hinh thai clia giong buéi d6 Banh men va budi @6 Lim

Giong | Chiéu cao Du’ong .A,Chi,éu dai Ia _(fhié,u rong Ia Hinh L
bubi do cay (m) kinh tin Phién la Eo l4 (cm) Phién la Eo 14 (cm) | dang 14 Mau sac la
(m) (cm) (cm) '
Banhmen [59+0,5 |7,0+0,7 [13,1+05 2,7+0,1 |87+x04 1,9+0,1 |Ovan |Xanhdam
Liam 69+04 (6404 [129+0,5 29+02 |[85+0,2 2,8+0,1 |Ovan |Xanhdam

S6 lieu bang 1 cho thay sinh truéng va phat trién
clia giong budi d6 Banh men va buéi dé Liam kha tot.
Vé kich thuoc tan, budi dd Banh men (7,0 m), 16n
hon budi d6 Lam (6,5 m). Vé chiéu cao cay, budi do
Lim c6 chiéu cao cay la 6,9 m cao hon buéi do Lim
1a 5,9 m.

Vé dic diém hinh thai 14: L4 cta ca hai giong
budi d6 déu c6 dang 6 van, mau xanh dam. Giong
budi Banh men: Phién 14 cé chiéu dai 1a 13,1 cm,

chiéu rong 1a 8,7 cm, eo 14 c6 chiéu dai va chiéu rong
lan lwot 1a 2,7 cm va 1,9 cm. Giong budi do Liam:
Phién 14 c6 chiéu dai la 12,9 cm, chiéu rong 1a 8,5 cm,
eo 14 c6 chiéu dai va chiéu rong lan luot 1a 2,9 cm va
2,8 cm to hon dang ké so voi giong Banh men, c6 thé
coi 1a mot trong nhitng diac diém phan biét hai giong
véi nhau.
3.2. Thoi gian ra 16c va kich thudc cac dot 1oc

Bang 2. Thoi gian ra loc va chiéu dai 16c cia giong budi 6 Banh men va budi @6 Lim

Loc xuan Loc he Loc thu
Giong budi o Chiéu dai o Chiéu dai o Chiéu dai
Thoi gian (cm) Thoi gian (cm) Thoi gian (cm)
Banh men 2/2-20/3 17,98+2,04 9/5-19/6 19,34+234 | 1/8-13/9 | 17,01+1,60
Lam 2/2-18/3 18,21+2,47 | 8/5-17/6 19,84+1,64 | 3/816/9 | 16,91+1,53

S6 lieu & bang 2 cho thay: Thoi gian phat sinh
cac dot loc trong nam ctia giong budi d6 Banh men
va Lim gan nhu khong cé su khac biét. Loc xuan co
thoi gian ra 16c vao thang 2-3. Loc hé tap trung vao
thang 5-6 hang nam, dugc phat sinh tir canh gia nam
truéc hodc canh loc xuan, c6 chiic ning cung cip
dinh duong cho canh qua va la canh me cta canh
thu. Tuy nhién viec dé nhiéu canh loc heé sé dan dén
canh tranh dinh duong véi qua nén can cé ché do cat
tia pht hop. Loc thu xuat hién tap trung vao thang &
9, 16c thu phat sinh tir canh mua heé hoic canh xuén
khong mang qua, cé vai tro quan trong trong viéc
phat trién khung tan, ting cuong kha nang quang
hop ctia cay va la canh me cta canh 1oc xuan nam

sau. Do vay s0 luong va chat luong ctia canh thu c6
anh huodng truc tiép dén so luong va chat lwong canh
xuan, canh mang qua ctia nam sau.

3.3. Dic diém né hoa cua giong budi @4 Banh
men va budi 6 Lim

3.3.1. Thoi gian ra hoa cua 2 giong buoi

Két qua theo doi thoi gian ra hoa duwoc trinh bay
tai bang 3.

Bang 3. Thoi gian ra hoa ctia giong budi d6 Banh
men va budi d6 Lam

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2020

Giong budi | Batdaund | Noro |Keét thuc
Banh men 3-8/2 12-20/2 | 5-11/3
Lam 5-10/2 15-21/2 | 9-16/3

17



KHOA HOC CONG NGHE

Co6 thé nhan thay thoi gian ra hoa cta 2 giong
budi khong c6 su khac nhau dang ké bat dau nd tir
dau thang 2 va két thuc vao trung tuan thang 3. Thoi

gian ra hoa cta 2 giong budi kéo dai trén 1 thang (ti
33 dén 35 ngay).

3.3.2. Hinh thai hoa cua 2 giong budi

Bang 4. Dic diém hinh thai hoa ciia giong budi d6 Banh men va buéi d6 Lam

Gidng buoi Dang cénh Mausiac | Soluong | Hinh daflg S6 Mau !aao
i canh nhi bao phan canh/hoa phan
Banh men Cuén long thuyén Tring 36 O van 4 Vang
Lam Cuoén long thuyén Trang 40 O van 4 Vang

Hoa ctia hai giong Banh men va Lim hoac moc
don hoac moc thanh chum 5-6 nu véi 4 canh mau
trang, dai 2-3 cm, trén canh hoa c6 tdi tinh dau mau
xanh vang, mui thom. Dai hoa hinh sao 5 canh, mau
xanh. Chi nhi mau trang, bao phidn mau vang, so
lwong nhi buéi d6 Banh men la 36, budi d6 Lam la
40, moc thanh tirng b, mdi bo 4-5 nhi.

3.4. Kha ning dau qua, niang sudt va chat luong
ctia giong budi d6 Banh men va budi 6 Lim

34.1 Ty I¢ diu qua trén giong budi dé Banh
men va buor do Liim

Sau khi thu phéan thu tinh, ciy buéi d6 Banh
men va budi dé6 Lim budc vao giai doan rung qua
sinh ly. Kha nang gitt quéa thoi diém nay phu thuoc
vao dic tinh giong, diéu kién thoi tiét va kha ning
cung cap dinh dudng cho cay trong. Két qua theo doi
ty 1& dau qua duoc trinh bay tai bang 5.

Bang 5. Kha ning gitt qua clia cac giéng budi qua cac thoi ky

v n - Thoi gian sau tat hoa (ngay)
Giong Chi tiéu theo doi 15 30 45 60 9%
Banh men S6 qua dau” \ 264,13 180,96 [61,81 |41,79 |21,96 |21,33
% so voi ban dau”™ 12,14 3,72 2,84 (1,92 |1,01 [0,98
Lim S6 qua dau” ‘ 233,36 54,01 (32,53 |19,49 |15,93 |15,71
% s0 voi ban dau™ 10,54 2,44 [1,47 10,88 0,72 0,71

Ghi chir. * S6 qua con Iai tinh trén mot phan khung tin cay theo doi.

tinh.

Vi két qua trinh bay tai bang 5 da nhan thay ca
hai giong nghién ctru déu c6 s6 qua dau kha nhiéu
(trén 200 qua) va ciing c6 chung xu thé 1a qua rung
nhiéu trong giai doan tir 5 dén 15 ngay sau khi tat hoa
va 6n dinh dan cho dén thoi diém 60 ngay sau khi dau
qua, sau do ty lé rung gan nhue khong dang ké. Diéu
nay goi y cho nguoi 1am vuon 1a cé thé phai bé sung
dinh duong kém theo chat diéu tiét sinh truong (tot
nhat la phun qua 14) vao thoi ky dau cta chu trinh qua
l6m, cho du van c6 su rung sinh ly xay ra.

3.4.2. Nang suat cdc giong budi do

Bang 6. Ning suat 2 giong budi do
. S6 qua/cay Ning suat
Gion \ A
£ (qud) (kg/cay)
Banh men 12822 +£12,26 (111,17 + 11,51
Lam 144,67 £ 16,68 (112,90 + 12,64

Nhin chung, ca hai giong budi dé6 déu cé ning
suat kha cao, trong do, giong budi Lim cé so
qua/cay nhiéu hon giéng Banh men (147,7 qua/cay

** So voi sO qua hic két thic thu

so voi 128,2 qué/cay), khoi luong qua ctia hai giong
khong chénh nhau dang ké nén nang suit cao hon
tuong doi ro (budi Lam 1a 119,3 kg/cay so v6i budi
Banh men 1a 107,8 kg/cay).

3.4.3. Mot s6 chi tiéu vé qud

Nghién ctru mot s6 chi tieu vé qua nhu: khoi
luong, chiéu cao, s6 mui..., két qua thu duoc trinh
bay tai bang 7.

Khoi luwong trung binh qua giong budi d6 Banh
men dat 870,67 g, khoi luong t6i da 1.700 g, giong
budi dé Lam dat 788,22 g, khoi luong t6i da dat 1.100
g. Khoi luong qua cta giong budi dd nay co tiém
nang cho khdéi luong qua trén 1000 g néu duoc cham
soc tot.

Vé kich thuéc qué: Giong budi do Banh men c6
chiéu cao va duong kinh lan luot 1a 12,77 cm va 13,03
cm. Giong buédi @6 Lam c6 chiéu cao 15,88 cm va
duong kinh 1a 13,12 cm. Ty 1é chiéu cao va duong
kinh (CC/PK) qua lien quan dén hinh dang dic
trung ctia 2 giong buoi do. Ty lée CC/DK giong budi
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d6 Banh men <1, quéa c6 dang cau det. Ty le CC/DK
giong budi do Lam > 1, qua cé dang hinh qua lé.

S6 mui/qua cta ca 2 giong dao dong tir 13-15
mui. S6 hat/qué cta giong budi dd Banh men 119,33
hat/qua, buéi @6 Lim co6 s6 hat/qua it hon dang ké
(58,22 hat/qua) va duoc coi 1a mot dac diém kha néi
bat ctia giong nay.

Ty lé an duoc cia hai giong budi nghién ctru gan
twong duong nhau va ndm trong pham vi chdp nhan
duoc (trén dudi 55%). Diéu dang leu y 1a trong diéu
kién cham soc tot, ty 1é phan an duwoc c6 thé duoc
nang lén thém.

Mau vd qua: Mang dac trung cta giong budi do.
V6 qua c6 mau xanh khi chin chuyén sang vang roi
do6. Giong budéi dd Banh men chuyén mau do sém
hon va mau dam hon so véi buoi d6 Lam.

Bang 7. Mot s6 dic diém vé qua giong budi d6 Banh men va budi dé Liam

TT Chi tiéu Budi 36 Banh men Buoi d6 Lium
1 Khoi luong qua () 870,67 + 31,05 788,22+40,81
2 Chiéu cao qua (cm) 12,77+0,29 15,88+0,32
3 buong kinh qua (cm) 13,03+0,32 13,12+0,24
4 Tyle CC/DK 0,98 1,21
5 S6 mui/qua (mui) 13,22+0,07 14,11+ 0,09
6 S6 hat/qua (hat) 119,33+4,01 58,22+1,40
7 Mau vo qua bé bé
8 Mau sic tép qua b6 dam Do nhat
9 Ty 1é an duoc (%) 55,44+0,59 54,67+0,64
10 Brix (%) 9,6 9,3

3.4.4. Mot so chi tiéu sinh hoa

Tién hanh phan tinh cac chi tiéu sinh hoa cta
giong budi dé Banh men va budi dé Lam thu duoc so
liéu bang 8.

Bang 8. Chi tiéu sinh héa giong buéi 6 Banh men va

budi d6 Lim
Giong budi doé .
TT \ Banh |
Chi tiéu phan tich men
1 |Lycopen (mcg/100 g) 3.120 | 158,6
2 |Beta-Caroten (mcg/100g) | 582,3 | 146,4
3 |Vitamin C (mg/100 g) 110,8 | 121,8
4 | Axit tong s6 (g/100 ) 1,05 | 0,68
5 |DPuong téng s6 (g/100 g) 6,24 | 7,58

Lycopen la mot sic t6 caroten va carotenoid mau
d6 tuwoi va mot hoa chat thuc vat duoc tim thay trong
nhiéu loai rau qua c6 mau ddé nhuca chua, dua
hau, du daq, 6i d6, budi do, budi chum nhung khong
co trong dau tay hay anh dao. Ham luong lycopen co
moi quan hé chat ché dén mau siac tép qua trén 2
giong budi do. Giong budi dé6 Banh men, c6 mau tép
qua d6 tham, ham luwong lycopen kha cao véi 3.120
mcg/100 g. Giong budi @6 Liam, c6 mau tép do nhat,
ham luong lycopen thap hon gan 20 l1an so véi budi
d6 Banh men vé6i 158,6 mcg/100 g. Trong khi d6,

ham luong lycopen c6 trong mét s6 qua phé bién la:
buoi chum d6 3,6-34 mcg/g, ca chua 8,842 mcg/g,
dua hau 23-72 mcg/g, du dt 20-53 mcg/g.

Ham luong Beta-Caroten: Giong budi dd Banh
men v6i ham luong Beta-Caroten 13 582,3 mcg/g cao
hon so véi buoi @6 Lam 146,4 mcg/100 g.

Ham luong vitamin C: So véi mot s6 giong budi
trén thi truong, ham luong vitamin C ctia ca 2 giong
cing kha cao: buéi d6 Banh men 1a 110,8 mg/100 g
va buoi do Lam 1a 121,8 mg/100 g. Trong khi do,
ham luwong vitamin C buoi Nam roi 1a 63,7 mg/100 g,
budi la Dién 71 mg/100 g, budi Luan Van cao nhat 1a
67,74 mg/100 g.

Ham luong axit téng s6 trong budi d6 Banh men
la 1,05 g/100 g (vi chua diu dac trung) va budi do
Liam 14 0,68 (vi ngot mat).

Ham lwong duwong téng so cta giong budi Lim
(7,58 g/100 g) cao hon mot chuat so véoi budi d6 Banh
men (6,24 g/100 g).

banh gia mot cach tong quat, chat luong hai
giong budi do twong dwong véi mot so giong budi
dang duoc wa chuong trén thi truong nhung cé su
vuot troi vé ham luong lycopen va beta-caroten, rat
¢6 loi cho sttc khée con nguoi.
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4. KET LUAN

Hai giong budi do Banh men va Lam c6 kha
nang sinh trudng, phat trién tot tai ving Mé Linh, Ha
Noi, cung c6 3 dot 1oc trong nam, twong doi 6n dinh,
gan tueong tur nhau vé cac thoi ky vat hau hoa va qua,
kha nang giit qua voi nang suat tuong doi cao (trén
100 kg/cay trong do tudi trén dwdi 15 nam).

Qua buodi d6 Banh men va buéi d6 Lim c6 mau
d6 dac trung. Ty 1é phan an duoc (trén dudi 55%) va
chat luong tuong duwong véi cac giong budi dac san
phia Bac nhung lai c6 su vuot troi vé ham luong cac
chat lycopen va beta caroten von rat cé loi cho stc
khée con nguoi.
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A STUDY ON THE AGRO-BIOLOGICAL CHARACTERISTICS OF TWO RED COLORED
PUMELO CULTIVARS GROWN IN ME LINH, HA NOI

Nguyen Huu Hai, Le Kha Tuong, Tong Van Giang

Summary

Two red colored pumelo cultivars named “Banh men” and “Lum” have been traditionally cultivated in Me
Linh district, Ha Noi paid important role in improving living condition of local growers. Results conducted
from a study on its agronomical characteristics shown that both cultivars are healthy, high yield with high
and stable fruit setting ratio (approximately 1%) and slightly affected by the pest. In addition, the quality of
these cultivars can be highly accepted by consumers indicated by its flavor, high content of vitamine C,and

rich in lycopen particularly

Keywords: Growth, yeild, Banh men red pummelo, Lum red pummelo.
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NGHIEN CUU sU DUNG NANDO BAC XU LY HAT GIONG VA
PHONG TRU BENH GIA SUONG MAI TREN CAY DUA LEO
Chu Trung Kién!, Nguyén Hiéu Hanh!, Nguyén Thi Lan Anh?

TOM TAT

Nghién cttu dugc thuc hién nham danh gia hiéu qua cta viéc st dung nano bac trong xi ly hat giong va
phong trir bénh gia suong mai trén ciy dua leo. Nghién cttu gém 2 thi nghiém duoc thuc hién tir thang
12/2017 dén 5/2018 tai tinh Ba Ria — Viing Tau. Thi nghiém 1 1a x4c dinh nong d¢ nano bac ngam hat giong
dua leo lam ting chat luong cay giong duoc thuc hién trong nha ludi véi 14 nghiém thic, 3 1an lap lai, méi 6
co sé 1a 100 hat giong. Thi nghiém 2 1a xac dinh nong d6 nano bac phun phong trir hiéu qua bénh gia suong
mai gay hai cay dua leo duoc bé tri theo kiéu 16 phu voi 10 nghiém thirc, 3 1an lap lai, méi 6 co s& 1a 50 m®
Két qua xtr Iy hat giong cho thdy ngam hat dua leo trong dung dich Mifum 0.6SL hoac Endophyte & néng do
nano bac 2,5 ppm - 3,0 ppm trong 2 gi¢ lam tang ty 1é ndy mam tir 9,10% - 10,57% & thoi diém 3 ngay sau gieo
hat, chiéu dai ré tang 16,86% - 17,77% va chiéu cao cay tang 12,14% - 14,46% so voi doi chimg ngam nudc cat
va cao hon cac nghiém thirc ngam hat véi néong d6 nano bac 0,5 ppm, 1 ppm, 1,5 ppm, 2,0 ppm. Két qua thi
nghiém phun 01 1an Mifum 0.6SL hoac Endophyte phong trit bénh gid swong mai trén dua leo cho thdy muc
do bénh gid suong mai hai dua leo cia cac nghiém thitc phun nano bac & néng do 60 — 80 ppm thap hon so
v6i nghiém thitc déi chig va nghiém thiic phun nano bac & néng do 20 — 40 ppm. Va hiéu luc phong trir
bénh gia suong mai & nghiém thttc phun nano bac véi nong do 60 — 80 ppm dat 73,74% — 81,95% & thoi diém

7 ngay sau phun.

Tir khoa: Bénh gid suong mai, nano bac, Mifum 0.6SL, Endophyte, ciy dura leo.

1. M0 BAU

Cac két qua nghién ctu trén thé gioi va trong
nuéc da xac dinh bénh gid swong mai do niam
Pseudoperonospora cubensis 1a mot trong nhiing
bénh gay thiét hai ning niang suat va lam giam chat
Iwong qua dua leo. Trong khi do, dua leo la cay co
thoi gian thu hoach kéo dai va méi dot thu hoach
cach nhau tir 1-2 ngay nén viéc stt dung hoa chat trir
bénh trong thoi gian cay cho thu hoach 1a khéng phu
hop do thoi gian cach ly ctia hau hét céac loai thudc
hién nay khoang 7 ngay dan dén nguy co ton du hoa
chat trir nAm bénh trong san phdm la rat cao. Trong
nhitng nam gin day, cac loai vat liéu nano nhu nano
bac, nano dong, nano kém duoc nhiéu nudc dic biét
quan tam nghién ctru st dung trong san xuat nong
nghiép nham gidm bét su phu thuoc vao cac loai hoa
chat doc hai trong quan ly bénh hai cay trong, nhat 1a
trén cay rau dé huéng dén nén nong nghiép an toan,
bén vimg va than thién véi moi truong. Cac loai phan
tr nano kim loai duoc danh gia nhu la nhitng chat
khang khuan day tiém nang, trong d6 nano bac duoc
danh gia 1a rat c6 tiém nang dé ung dung trong quan
ly bénh hai cay trong (Martinez-Gutierrez va cs.,

'Vién Khoa hoc K§ thuat Nong nghiép mién Nam
* Truong Pai hoc Cong nghé TP. Ho chi Minh

2010) va ngay cang duoc stt dung pho bién hon nhw
la chat bao vé thuc vat cong nghé cao nham tao ra
san phdm nong nghiép c6 gia tri kinh té cao hon
(Kim va cs., 2009) nh¢ an toan hon so véi cac loai
hoéa chat trir nAm t6ng hop (Kim va cs., 2012). Ngoai
kha nang kiém soat truc tiép cac ngudn bénh, nano
bac con duoc dung dé xt ly hat giong (ngam hoac
boc hat giéng) nham cai thién chat luong cay giong,
tang tinh khang bénh cta cay va lam tang nang suat
cay trong (Bastmanova va NYu, 2010). Bai viét nay
dé cap dén nhing két qua nghién ctu vé viec sit
dung nano bac xit Iy hat giong va phong trir bénh gia
suong mai do ndm Pseudoperonospora cubensis &
diéu kién san xuat.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctru

Vat liéu nano: Mifum 0.6SL (nano bac 0,1% +
Chitosan 0,5%) do Vién Khoa hoc Vat liéu tmg dung
nghién ctu va san xuit va Endophyte (nano bac
1.000 ppm, Magie 5 mg/kg, Canxi 20 mg/kg,
Thiamin 0,15 mg/kg, L-serin 6 mg/kg) do Cong ty
CP Nong nghiep Viet Nam UKR phan phoi duoc
nhap khéu tir Ukraine.

Giong trong: giong dua leo lai F1 Hunter 1.0 do
Cong ty Hai Miii Ten D6 phan phoi.

Céc yéu t6 phi thi nghiém:

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2020 21



KHOA HOC CONG NGHE

Thi nghiém I. nha luéi, hop xo6p, coc nhua, cat
sach, ...

Thi nghiém 2: mat d6 trong dua leo 1a 30.000
cay/ha, luong phan bon cho 1 ha 1a 20 tan phan hitu
co hoai muc, 90 N + 60 P,O; + 70 K,O.

2.2. Phuong phap nghién ctru

Thot gian va dia diém.: cac thi nghiém duoc thuc
hién tai tinh Ba Ria — Viing Tau tit thang 12/2017 dén
thang 05/2018.

Thi nghiém I Xac dinh néng do nano bac ngam
hat giong dua leo 1am ting chat luong cay giong
truoc khi trong.

Bo tri thi nghiém: Thi nghiém gém 14 nghiém
thic (2 loai nano va 7 mtc nong do) duoc bo tri hoan
toan ngau nhién, 3 lan lap lai. Méi 6 nghiém thirc
ngam va gieo 100 hat.

Phuong phap ngam hat giong: toan bo hat giong
duoc ngdm ngap trong hop nhua chita dung dich
nano bac & cac nong do thi nghiém trong 2 gid, sau
d6 vot hat ra dé rdo nuoc va gieo vao chau chuyén
dung.

Phuong phap theo doi: méi 6 nghiém thic theo
doi thoi gian hat bat dau ndy mam (ngay sau gieo), ty
lé hat nady mam (%); chiéu dai bo ré (mm) va chiéu
cao cay ¢ thoi diém trong (mm).

Thi nghiém 2 Xac dinh nong do phun nano bac
phong trir hiéu qua bénh gia suong mai dua leo.

Bo tri thi nghiém: thi nghiém gom 2 yéu to (2
loai nano va 5 mtc nong do) duoc bo tri theo kiéu 1o
phu véi 10 nghiém thtc va 3 1an lap lai, dién tich moéi
0 nghiém thirc 1a 50 m?.

Phuong phap xt Iy nano: thuc hién 01 lan phun
khi bénh méi xuat hién, dung dich nano bac & cac

nong do thi nghiém duoc phun uét déu trén cay khi
troi mat. Lwong dung dich nano phun la 500 lit/ha.

Phuong phap theo doi: Mdi 6 nghiém thuc diéu
tra 5 diém c6 dinh duoc chon ngau nhién theo 2
duwong chéo goc, moi diém chon 2 day chinh, moi
day theo doi tat ca cac 1a dé xac dinh ty le va chi so6 la
bénh/cay (%) ¢ thoi diém truoce phun va 3, 7, 14 ngay
sau phun.

Cach tinh ty lé va chi s6 bénh:

Ty le bénh (%) = (s6 1a bi bénh/ tong so6 14 diéu
tra) x 100.

Chi s6 hai (CSH) duoc tinh theo cong thttc cta
Townsend- Heuberger :

CSH (%) = Z}é‘;b) 100

Trong do:

¥ (a.b): Téng cuaa tich s6 14 bi hai voi cap hai
twong ung.

N: Téng s6 1a diéu tra.

T: Cap hai cao nhat trong bang phan cap.

Thang phan cap bénh nhir sau:

Cap 1: < 5% dién tich 14 bi hai; cap 3: 1 - 5% dién
tich 14 bi hai; cap 5: > 5 — 25% dién tich 14 bi hai; cap 7:
>25 — 50% dién tich 14 bi hai; cap 9: > 50% dién tich 1a
bi hai.

Xt Iy s6 lieu: Phan mém thong ke SAS 9.1 d@é
phan tich ANOVA va trac nghiém Duncan hodc LSD
& muc y nghia 99,95%.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia néng d6 nano bac dén cay
giong dua leo

Bang 1. TV 1é ndy mam ctia hat dura leo dugc xit ly bing dung dich nano bac thi nghiém

Néng do Ty lé ndy mam ¢ thoi diém 3 ngay sau gieo hat (%) Mic tiang so v6i DC
(ppm) Mifum 0.6SL Endophyte Trung binh %)

0,0 84,33 86,00 85,17¢

0,5 88,17 90,00 89,08 4,60
1,0 90,00 91,50 90,75 6,56
1,5 89,83 92,50 91,17* 7,05
2,0 90,83 94,17 92,502 8,61
2,5 93,33 95,00 94,177 10,57
3,0 91,67 94,17 92,92 9,10

Trung binh 89,74 91,90

Ghi chi: trong cung cot, cdc gid tri theo sau bdi cung ky tir khac biét khong co y nghia thong ké qua trac
nghiém Duncan ¢ muc p = 0,05; PC I doi chung ngam u hat véi nudc cat.
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Hat dua leo sau ngam va gieo vao bau bat dau
ndy mam tir thoi diém 2 ngay sau gieo, dén 3 ngay
sau gieo ty 1é ndy mam dat tir 84,33% dén 95% va
khong tang cho dén 6 ngay sau gieo. O cac nghiém
thirc ngam nano bac & cac nong do thi nghiém c6 ty
lé ndy mam cao hon c6 y nghia thong ké (p < 0,05) so
voi doi chung chi ngam nuéc cat tir 4,6 - 10,57%,
trong d6 nghiém thitc ngam hat giéng véi nano bac &
nong do 2,5ppm co ty 1é ndy mam dat 94,17% cao hon
c6 y nghia thong ké (p < 0,05) so voi nghiém thtc
ngam hat v6i nano bac & nong do 0,5 - 1,0 ppm. Két
qua thi nghiém ciing cho thay su anh huong cta 2
loai nano bac dén ty 1é ndy mam cua hat dua leo 1a
tuong duong nhau (Bang 1).

Chiéu dai ré cay giong dua leo & thoi diém cay
dt tiéu chudn trong tir 80,51 - 97,76 mm, trong do cac
nghiém thic ngam hat véi nano bac c6 chiéu dai ré
tang tir 2,66 - 17,77% so voi nghiém thic doi chung.
Cac nghiém thtc ngam hat giong véi nano bac c6
chiéu dai ré cao hon co y nghia thong ké (p < 0,05)
so voi nghiém thuc d6i chimg. Trong cac nghiém
thic ngam hat giong véi nano bac, nghiém thic
ngam hat véi nano bac & nong do 2,5 - 3,0 ppm cé
chiéu dai ré cay cao hon co6 y nghia thong ké (p <
0,05) so voi cac nghiém thitc ngam hat voi nano bac
o noéng do tir 0,5 - 1,5 ppm (Bang 2).

Bang 2. Chiéu dai ré cay giong dua leo dugc xix Iy
bang dung dich nano bac thi nghiém

Nong | Chiéu dai ré cay giong dualeo| Mic
do (mm) tang so

(ppm) | Mifum |Endophyte| Trung | voi DC

0.6SL binh %)

0,0 80,51 85,04 82,78¢°
0,5 82,71 87,24 84,98¢ 2,66
1,0 87,58 89,13 88,364 6,74
1,5 91,16 90,36 90,76 9,64
2,0 94,76 93,87 94,31 | 13,93
2,5 96,51 96,96 96,73® | 16,86
3,0 97,76 97,22 97,49* 17,77

Trung | 90,14 91,40

binh

Ghi chu: trong cung cot, cdc gid tri theo sau boi
cung ky tir khdc biét khong co y nghia thong ké qua
trac nghiém Duncan ¢ muc p = 0,05; PC Ia doi ching
ngam u hat vor nudc cat.

Chiéu cao cay giong dua leo & thoi diém cay da
tiéu chudn trong tir 74,88 - 84,21 mm, trong d6 cac
nghiém thtc ngam hat giéng voi nano bac & nong do
2,5 - 3,0ppm c6 chiéu cao cay cao hon c6 y nghia
thong keé (p < 0,05) so voi cac nghiém thic ngam hat
voOi nano bac & nong do 0,5 - 1,0 ppm va doi chimg
(Bang 3).

Bang 3. Chiéu cao cay giéng dira leo dugc xir ly bang

dung dich nano bac thi nghiém

Nong | Chiéu cao cay giong dua leo Mtc
do (mm) tang so

(ppm) | Mifum |Endophyte| Trung | v6iDC

0.6SL binh %)

0,0 74,56 75,20 74,881
0,5 76,29 77,16 | 77,020 | 2,86
1,0 78,36 77,62 | 77,99 | 4,15
1,5 81,27 79,53 80,4 7,37
2,0 82,58 82,53 | 82,56 | 10,25
2,5 83,80 84,13 | 83,97 | 12,14
3,0 84,96 83,47 84,21° | 12,46

Trung

binh | 80,26 80,03

Ghi chu: trong cung cot, cdc gid tri theo sau boi
cung ky tir khic biét khong co y nghia thong ké qua
trac nghiém Duncan ¢ mic p = 0,05; PC I doi chimng
ngam u hat vor nudc cat.

Nhu vay, cac nghiém thic ngam hat dua leo voi
dung dich nano bac déu c6 kha nang lam ting ty le
nay mam cua hat, chiéu dai ré va chiéu cao cay
giong, trong d6 nghiém thic st dung nano bac &
nong do 2,5 - 3,0 ppm c6 kha nang kich thich hat nay
mam manh hon, ting chiéu dai ré va chiéu cao cay
so voi cac nghiém thttc xtt Iy nano bac & cac nong do
khac. Két qua thi nghiém cing cho thdy st anh
huong teong duong cta 2 loai nano thi nghiém dén
st nay mam, su phat trién chiéu dai ré va chiéu cao
ctia cay giong & cung nong do thi nghiem. Két qua
nghién ctru nay ciing twong doéng voi cac két qua
nghién cttu xtr ly hat giong khac. Theo Almutairi va
Alharbi (2015), ty 1é hat ndy mam, chiéu dai ré, khoi
lwong tuwoi clia cay giong dua hau dat muc cao nhat
khi ngam hat trong dung dich nano bac & nong do 2
ppm trong 2 gio va twong tu voi dua 1é 1a 1,5 - 2,5
ppm.

3.2. Anh huéng ctia néng @9 nano bac dén bénh
gia swong mai trén ciy dua leo
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Béang 4. Mirc 46 bénh swong mai gay hai 14 ciy dira leo & thoi diém trueéc phun nano bac

Nong do Ty 1é bénh (%) Chi s6 bénh (%)
(ppm) Mifum 0.6SL | Endophyte | Trung binh |Mifum 0.6SL| Endophyte |Trung binh
0 6,86 6,40 6,63" 0,76 0,71 0,74"
20 6,60 7,09 6,85 0,73 0,79 0,76
40 6,77 6,47 6,62 0,75 0,72 0,74
60 6,72 6,63 6,67 0,72 0,74 0,73
80 6,84 6,16 6,50 0,76 0,68 0,72
Trung binh 6,76 6,55 0,75 0,73

Ghi chi: ns 14 cdc gid tri trong cung cot khac biét khong co y nghia thong ké qua triac nghiém Duncan ¢
mute p = 0,05. CV(TLB): 12,73%: Prob (A) >0,05; Prob (B) >0,05; Prob (AxB) >0,05. CV(CSB): 12,99%: Prob (A)

>0,05; Prob (B) >0,05; Prob (AxB) >0,05.

Mitc @6 bénh gia swong mai trén cay dua leo &
cac nghiém thitc phun nano bac & nong do thi
nghiém tang chim hon hoidc giam so véi nghiém
thirc doi ching khong phun thudc trir bénh va nano
bac tir sau phun dén thoi diém 3 ngay sau phun

(NSP), trong d6 nghiém thic phun nano bac voi
nong do 60 — 80 ppm c6 ty 1é bénh va chi s6 bénh hai
gidam va & muc thap hon c6 y nghia thong ké (p <
0,05) so voi nghiém thitc phun nano bac & nong do
20 ppm va doi ching & thoi diém 3 NSP (Bang 5).

Bang 5. Mitc d9 bénh swrong mai gay hai 14 cay dura leo & thoi diém 3 ngay sau phun nano bac

Nong do Ty 1é bénh (%) Chi s6 bénh (%)
(ppm) Mifum 0.6SL | Endophyte | Trung binh | Mifum 0.6SL | Endophyte | Trung binh
0 12,51 11,16 11,832 1,60 1,55 1,58
20 7,78 8,14 7,96" 0,86 0,95 0,91°
40 6,99 7,22 7,10 0,81 0,80 0,81%
60 6,72 6,61 6,66° 0,67 0,70 0,69¢
80 6,55 6,41 6,48° 0,67 0,65 0,66¢
Trung binh 8,11 7,91 0,92 0,93

Ghi chu: trong cung cot, cdc gid tri theo nhau boi cung ky tir khic biét khong co y nghia thong ké qua
trac nghiém Duncan ¢ muic p = 0,05. CV(TLB): 13,22%: Prob (A) >0,05; Prob (B) <0,05; Prob (AxB) >0,05.
CV(CSB): 18,96%; Prob (A) >0,05; Prob (B) <0,05; Prob (AxB) >0,05.

bén thoi diém 7 NSP nano bac, muic do bénh gia
suong mai dua leo & cidc nghiém thitc phun nano bac
tiép tuc duy tri & mirc thap hon c6 y nghia thong keé
(p < 0,05) so v6i doi ching khong phun thudc trie
bénh va nano bac, trong d6 nghiém thitc phun nano

bac & nong do 60 — 80 ppm co ty le bénh va chi so
bénh thap hon c6 y nghia thong ké (p < 0,05) so voi
nghiém thitc phun nano bac & néng @6 20 ppm (Bang
6).

Béang 6. Mirc @9 bénh swong mai gy hai 14 ciy dua leo & thoi diém 7 ngdy sau phun nano bac

Nong do Ty 1é bénh (%) Chi s6 bénh (%)
(ppm) Mifum 0.6SL | Endophyte | Trung binh |Mifum 0.6SL| Endophyte | Trung binh
0 20,86 20,27 20,56° 4,11 3,79 3,957
20 7,97 8,28 8,13 1,41 1,61 1,51P
40 6,98 7,15 7,06 1,06 1,27 1,16
60 5,34 6,45 5,90 0,82 1,03 0,93
80 5,40 5,78 5,594 0,70 0,82 0,76¢
Trung binh 9,31 9,58 1,62 1,70

Ghi chu: trong cung cot, cdc gid tri theo nhau boi cung ky tir khic biét khong co y nghia thong ké qua
trac nghiém Duncan ¢ muc p = 0,05. CV(TLB): 12,63%; Prob (A) >0,05; Prob (B) <0,05; Prob (AxB) >0,05.
CV(CSB): 17,9%; Prob (A) >0,05; Prob (B) <0,05; Prob (AxB) >0,05.
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O thoi diém 14 NSP, cac nghiém thiic phun nano
bac ¢6 mic bénh gia swong mai trén cay dua leo cé
tang, nhung van duy tri & muc thap hon c6 y nghia
thong ké (p < 0,05) so voi doi ching. Trong dé cac
nghiém thic phun nano bac & néng do 60 — 80 ppm
van duy tri ty 1& bénh va chi s6 bénh & mtc thap hon

so voi nghiém thiec phun nano bac & néong do 20 ppm
(Bang 7). Két qua thi nghiém ciing cho thdy mtrc do
bénh gia swong mai dua leo & cac nghiém thic phun
2 loai nano bac & cting nong do & cac thoi diém quan
sat 1a twuong duong nhau.

Bang 7. Mirc 6 bénh gia swong mai gay hai 14 cay dura leo & thoi diém 14 ngay sau phun nano bac

Néng do Ty 1é bénh (%) Chi s6 bénh (%)
(ppm) Mifum 0.6SL | Endophyte | Trung binh | Mifum 0.6SL| Endophyte Trung binh
0 27,21 26,28 26,75 6,49 6,41 6,45°
20 15,40 15,47 15,43° 2,87 3,50 3,19
40 12,26 13,37 12,81¢ 2,64 3,07 2,85"
60 11,42 11,96 11,69¢ 1,66 2,08 1,87¢
80 10,53 11,44 10,98¢ 1,62 1,84 1,73¢
Trung binh 15,36 15,70 3,05 3,38

Ghi chu: trong cung cot, cdc gid tri theo nhau boi cung ky tir khiac biét khong co y nghia thong ké qua
trac nghiém Duncan ¢ muc p = 0,05. CV(TLB): 13,16%; Prob (A) >0,05; Prob (B) <0,05; Prob (AxB) >0,05.
CV(CSB): 9,64%; Prob (A) >0,05; Prob (B) <0,05; Prob (AxB) >0,05.

Hiéu lyc phong trir bénh gia swong mai trén cay
dua leo ctia Mifum 0.6SL & cac nong do thi nghiem
dat 64,61% - 81,95% & 7 NSP. Trong d6 hiéu luc ctia
nghiém thic phun Mifum 0,6SL véi nong do nano
bac 60 — 80 ppm dat tir 78,49% - 81,95% va duy tri &
mtrc cao 72,63% - 74,43% dén 14 NSP va cao hon co y
nghia thong ke (p < 0,05) so v6i nghiém thicc phun
nano bac néng do 20 ppm va 40 ppm & thoi diém 14
NSP. Tuong tu, két qua thi nghiém cho thay hiéu luc

phong trixr bénh gia swong mai trén ciy dua leo ctia
Endophyte & cac nong do thi nghiém tir 61,66% -
77,62% & 7 NSP. Dén thoi diém 14 NSP, hiéu luc
phong trir bénh ctia nghiém thic phun nano bac &
nong do 20 — 40 ppm gidm kha nhanh va thap hon c6
y nghia thong ké (p < 0,05) so voi hiéu luc & cac
nghiém thic phun nano bac & néng do 60 — 80 ppm
(Bang 8).

Bang 8. Hiéu lyc phong trir bénh gid swong mai gay hai 14 ciy dua leo thi nghiém ctia nano bac

Nong do Hiéu luc ciia Mifum 0.6SL (%) Hiéu luc cia Endophyte (%)
(ppm) 3NSP 7NSP 14NSP 3NSP 7NSP 14NSP
20 43,05¢ 64,61b 54,66b 42,52b 61,66¢ 50,51b
40 47,33bc 73,09ab 59,90b 47,22ab 66,31bc 52,44b
60 55,00ab 78,49a 72,63a 53,72a 73,74ab 68,62a
80 57,20a 81,95a 74,43a 54,84a 77,62a 70,21a
CV (%) 8,85 7,16 5,11 8,00 6,24 9,16

Ghi chu: cdc gid tri trong cung cot theo sau boi cung ky tir khac biét khong co y nghia thong ké qua tric
nghiém phan hang LSD ¢ muic p = 0,05. NSP la ngdy sau phun.

Nhu vay, nano bac & néong do tir 60 — 80 ppm cé
kha ning kiém soat rat tot bénh gia suong mai trén
cay dua leo dén thoi diém 7 NSP, dén thoi diém 14
NSP ca 2 loai nano bac & khoang néong do nay van
duy tri duoc kha nang kiém soat tot doi voi bénh gia
suong mai.

4. KET LUAN

4.1. Két luan

Ngam hat giong dua leo v6i Mifum 0.6SL va
Endophyte & nong do 2,5 - 3,0 ppm c6 kha nang lam
tang ty 1é ndy mam 10,57% & 3 ngay sau gieo, chiéu
dai ré tang 17,77% va chiéu cao cay giong dua leo
tang 12,46% so voi doi chimg & thoi diém trudc khi
trong.

Thuc hién 1 lan phun Mifum 0.6SL va
Endophyte & nong do 60 — 80 ppm cho thdy c6 kha
nang kiém soat hiéu qua bénh gia swong mai gay hai
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cay dua leo véi hiéu luc phong trit bénh trén 73% & 7
ngay sau phun.

Hiéu qua kiém soat bénh gia swong mai trén cay
dua leo ciing nhu sy anh hwong ctia Mifum 0.6SL va
Endophyte dén ty 1¢ ndy mam cta hat, chiéu dai ré
va chiéu cao cay ¢ cuing nong do thi nghiém 1a twong
duong nhau do d6 c6 thé chon mot trong hai san
pham trén st dung trong san xuat.

4.2. Kién nghi

Nghién ctru xac dinh s6 lan phun va thoi diém
phun Mifum 0.6SL va Endophyte phong trir bénh gia
suong mai trén cay dua leo.
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THE STUDY OF USING SILVER NANOPARTICLES AS SEED TREATMENTS AND COLTROL
DOWNY MILDEW DISEASE ON CUCUMBER

Chu Trung Kien!, Nguyen Hieu Hanh!, Nguyen Thi Lan Anh?
! nstitute of Agricultural Science for Southern Vietnam
? Ho Chi Minh city University of Technology

Summary

The study of using silver nanoparticles to increase seedling quality and control downy mildew disease on
cucumber was carried out from december 2017 to may 2018 in Ba Ria — Vung Tau province with two
experiments. The first experiment in order to select the best concentration of silver nanoparticles for seed
treatment was designed in the net house with 14 treatments, 3 replications, 100 seeds each plot. The field
experiment was split plot designed with 10 treatments, 3 replications, plot size 50 square meters. The
results indicated that soaking cucumber seeds in silver nanoparticles solution (Mifum 0.6SL or Endophyte)
at concentration of 2.5 ppm - 3.0 ppm for 2 hours gave the highest germination rate, increased 9.10% -
10.57% (at 3 days after sowing), root length increased by 16.86% - 17.77% and high seedling increased by
12.14% - 14.46% compared to soaking cucumber seed in distilled water treatment. Spraying silver
nanoparticles (Mifum 0.6SL or Endophyte) showed lower downy mildew diseased rate than that in control
treatment. The best concentration was found as 60 — 80 ppm with control efficiency were 73.74% — 81.95%
observed at 7 days after spraying.

Keywords: Downy mildew disease, silver nanoparticles, Mifum 0.6SL, Endophyte, Cucumber.
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KET QUA CHON LOC GIONG CO NGOT ST77
CHO VUNG BONG BANG SONG HONG

TOM TAT

Hoang Thi Hué!, Tran Pinh Long?,
Nguyén Hoai Thu !, La Tuin Nghial

Cé ngot (Stevia rebaudiana Bertoni) 1a cay thdo duoc, cay thuc phdm co6 nhiéu gié tri, tuy nhién, sé luong
giéng c6 ngot trén thi truong Viét Nam hién con han ché. Trung tdm Tai nguyén thuc vat da st dung
phuong phap chon loc ca thé (Pedigree) va chon duoc gidng cé ngot maéi ST77. Gidng ST77 c6 nhiéu dic
diém néi troi, khac biét vé sy sinh trudng phat trién ciing nhu ning suat va chat lugng. Chiéu cao cay dao
dong 51,78 -59,26 cm va so cdp la dat 194,12 — 244,92. Ning sudt 14 kho cao tir 4,25 — 5,51 tdn/ha/nam va
ham luong RebA dat 10,85% - 10,96%. Mic do nhiém bénh dom nau thap (diém 1). ST77 da duoc Bo NN va
PTNT cong nhan chinh thtc 1a giong c6 ngot duoc liéu méi cho ving déng bing song Hong theo Quyét

dinh s6 5140/QD-BNN-TT ngay 31/12/2019.

Tt khéa: Chon loc, giong cé ngot ST77, ning suat, ham lhrong RebA, hiéu qua kinh té

1. BAT VAN BE

Cé6 ngot (Stevia rebaudiana) dwoc dung lam thuc
pham cho con nguoi, duong khong nang lwong, thuc
phdm chuc nang dac biét cho bénh nhan bi tiéu
duong. Coé ngot chita hop chat stevioside c6 ham
lwong duong gép 300 lan so voi duong sucrose nhung
khoéng chia calo (Debnath, 2008). Ngoai ra, c6 ngot
con duoc dung lam thic an chan nuéi dai gia suc,
phan bon hitu co (than va ré) va st dung lam nguyén
lieu cho cong nghiép my pham.

Mic du 1a cay trong c6 nhiéu gia tri nhung s6
luong giong cé ngot trén thi treong Viet Nam con han
ché. Hién nay, chi c6 hai giéng c6 ngot da duoc cong
nhan chinh thitc ¢ Viet Nam la giong ST88 (cong
nhan chinh thitc nam 1995) va giéng SV1 (cong nhan
chinh thtc nam 2010). Giong c6 ngot ST88 da thé
hién tinh thich tng rong véi diéu kién trong & Viéet
Nam, dang duoc trong phd bién trong san xuat hién
nay (Mai Phuong Anh va cs, 1993, 1995). Tuy nhién,
do diéu kién canh tac lién tuc nhiéu nam, nhan giong
chtt yéu bang phuong phap vo tinh nén dang bi thoai
hoéa nhanh, kha ning phan canh gidm, nang sut
giam nhiéu so v6i thoi diém nhimg nam dau moi dua
vao trong (Tran Dinh Long, 2012). Dac biét, cac
giéng c6 ngot dang trong cha yéu hién nay c6 ham
luong chat ngot RebA chua dap ting duoc yéu cau
xuat khdu ctia mot s6 cong ty nhap khau cé ngot 16n

' Trung tm Tai nguyén thyc vat.
* Hoi Gibng cay trong Viét Nam

trén thé gioi. Chinh vi vy, can nghién ctu tuyén
chon giéng c6 ngot madi c6 nang suit cao, chat luong
tot, chong chiu voi mot s6 sau bénh hai chinh, thich
ung voi diéu kién canh tac cta Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Vu tht nhat: St dung hat giong c6 ngot nhap noi
ctia Trung tam Tai nguyén thuc vat va giong déi chimg
dang duoc trong phé bién hién nay ST88. Cac vu sau:
Str dung cay giong giam canh (20-25 ngay tudi), sinh
trudng phat trién tot, khong bi nhiém sau bénh.

2.2. Phuong phap nghién ctru

- Phuong phap chon loc giong c6 ngot: St dung
phuong phap chon loc ca thé (Pedigree). Gieo hat
clia giong cb ngot, tién hanh chon loc ra cac ca thé
tot nhat ctia giong va tién hanh danh gia cac dong
trién vong.

- Phuong phap khao nghiém co ban. Thi nghiém
duoc bo tri theo kiéu ngau nhién hoan toan véi ba lan
nhic lai, méi giong 01 6 thi nghiém, dién tich 6 thi
nghiém 1a 100 m?.

- Phuong phap khido nghiém san xuat: Thi
nghiém bo tri theo phuong phap tuan tu khong nhac
lai, téng dién tich trong giong ST77 tai cac diém la
7,5 ha.

- Chi tieu theo doi cta cac thi nghiém: Chiéu cao
cay, s6 cap 1a/cay va nang suat 14 kho (d6 4m 14 kho
10%) theo tiéu chuan co s& cua Trung tam Tai
nguyeén thuc vat.
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- Phuwong phap phan tich ham luong duong RebA
theo Abou-Arab et al (2010).

- Mttc @ nhiém bénh dém nau tinh theo cép
bénh trong tiéu chuidn nganh (10TCN340-2006).

- Phuong phap phan tich hiéu qua kinh té cta
cay trong:

+ Téng gia tri thu nhap (GR) = Nang suat x Gia
ban trung binh

+ Téng chi phi luu dong (TVC) = Chi phi vat tu +
Chi phi lao dong + Chi phi nang luong + Lai suat von
dau tu) = GR-TVC

+ Ty suat 1ai so voi von dau tu (VCR) = GR/TVC
SO PO QUA TRINH CHON LOC GIONG CO NGOT

ST77

Gico hat, chon cdy tot tir quin thé cd ngot

l

Phén lip va danh gia cac dong co ngot trién vong

|

Danh gia chon loc dong cd ngot trign vong

l

Khio nghiém co ban giong o ngot ST77

!

Khio nghiém sin xuat vi x4y dung quy trinh canh
tac gidng co ngot ST77

Vu Xudn 2012

Vu Xudn 2013

Vu Xudn 2014

Vu Xuin 2015-2016

Vu Xuin 2016-2017

- Ky thudt trong: Thoi vu: Trong vao thang 2
hang nadm; mat do tréng: 16 van cay/ha; phan bon st

dung cho 1 ha: 10 tdn phan chudng hoai muc, 250 kg
dam sunphat, 300 kg lan supe, 100 kg Kkali clorua.
Bon 16t toan bd luong phan chudéng va 1/2 NPK
truoc khi trong.

- Phuong phdp xur Iy s6 liéu: St dung phan mém
IRRSTAT 5.0 va Exel 2010.

- Thot gian va dia diém nghién ciu

- Thi nghiém nghién ctu chon loc va khao
nghiém co ban duoc thuc hién tir ndm 2012 dén 2015
tai Trung tam Tai nguyén thuc vat va xa Pai Cat, Tu
Liém, Ha Noi.

- Thi nghiém khao nghiém san xuat duoc thuc
hién trong vu xuin 2016-2017 tai Vu Ban- Nam Dinh,
Nam Sach- Hai Duong, Ung Hoa- Ha N¢i, Tt Liém —
Ha Noi.

3. KET QUA VA THAO LUAN

3.1. Két qua nghién ctru tuyén chon gidng cod
ngot méi

Giong Co ngot ST77 duoc nhap noi tir Nhat Ban
nam 2012. Tién hanh gieo hat tir vu xuan nam 2012 tai
Trung tam Tai nguyén Thuc vat (Hoai Pic) va Tw
Liém, Ha Noi thu duoc 1.025 ca thé. Stt dung phuong
phap chon loc c4 thé (Pedigree) da phan lap duoc 12
dang c6 cac dic tinh khac nhau chu yéu la dang 14,
mau sac 14 va do phan canh; dén vu xuan nam 2013,
phan lap duoc 10 dong la: S1, S2, S3, $4, S5, S6, S7, S8,
S9, S10. Két qua danh gia dac diém hinh thai va mot
s6 dac tinh nong hoc, da phan 1ap duoc 2 dong c6 trién
vong nhat 1a ST99 va ST77.

Bang 1. Dic diém hinh thai ciia mot s6 dong, giéng c6 ngot trién vong

L. bac diém hinh thai
Cac dong, - — — - ———————
Kich thudc 1a Dai dot Caocay |So capla/cay
giong A - 1.
(dai x rong) (cm) (cm) (cm) (cap 1a)

STS88 7,71+1,1x 2,12+0,8 2,31+0,3 47,81+0,4 164,63
ST77 7,52+1,0 x 2,14+0,8 2,23+0,3 51,2440,3 192,21
ST99 6,52+1,1 x 2,64+0,8 2,71£0,5 45,42+0,4 155,64
CV% 8,1 7.9 8,5 8,2

LSD, 5 24 1,6 3,2 2,6

Két qua danh gia diac diém hinh thai cta cac
dong, giong c6 ngot trién vong cho thay: Giong ST77
c6 dac diém ndi troi vé kich thudc 14, chiéu dai 1a
7,52cm, chiéu rong 14 2,14 cm, chiéu dai dot 2,23 cm.
Dac bieét, hai chi tiéu chiéu cao cay (51,24 cm) va s6
cap la trén cay (192,21 cap 14) cao hon so voi ST88 va
ST99 va su sai khac c6 y nghia thong ke.

Két qua bang 2 cho thay ning suit ca thé cta
giong ST77 cao hon han so voi dong ST99 va giong
do6i chimg & muc sai khac c6 y nghia, dat 4,14- 4,52
g/cay; trong khi d6 cac dong/giong khac chi dat 2,82
- 3,43 g/cay. Nang suat thuc thu trung binh trong
hai nam dat 4,0 t4n 14 kho/ha/nam, giong doi ching
ST88 dat 2,51 tdn/ha/nam.
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Bang 2. P4anh gi4 niing suat ctia mot s6 dong, giéng
c6 ngot trién vong

Bang 3. Mittc @9 nhiém bénh dém nau ctia mét s6
dong, giong cb ngot vu xuan 2013-2014

Cac giong Mirc do nhiém bénh (%)
ST88 1,97
ST77 1,51
ST99 2,55

Bénh dom nau la bénh gay hai 16n nhat trén cay co
ngot, bénh gay hai trén than, cuong 14 va trén mat 1a. Ty
1é bi bénh d6m nau trén giong ST77 & muc nhe (1,51%)
va thap hon so véi cac dong/giong so sanh.

Bang 4. Chat luong ctia mét s6 dong, gidng co ngot

Giong ST77 c6 ham luong duong téng s6 cao
nhat dat 13,62%, dac biét ham luong Reb-A cao dat

Céc Nang suat ca thé Néng suat 10,51% trong khi & giong doi chimg ST88 chi dat
dong, - (g/cay) - (tan/ha/nam) 6,52%. Nhu vay, sau khi tién hanh nghién ctu da
giong )2(8';1; )2(8111 chon duoc giong ST77 1a giong c6 nhiéu dac diém wu
STes [3.0320.07|3.4320.07 5T ta hon cac giong khac: nang suat thuc thu dat 4,0
ST77 4:1 410:07 4: 5210:0 o 4:00 téin{ha/ nam, ham luong RebA dat 10,51% va muc do
ST99 |2,820,06|3,3120,07 243 nhiém benh dom nau thap.

CV% 8,7 8,9 8,5 3.2. Két qua khao nghiém giéng cé ngot ST77
LSD g5 2,1 1.9 0.7 3.2.1. Khao nghiém co ban giong cé ngot ST77

Két qua khao nghiém co ban trong 2 vu xuan
nam 2016 va 2017 cho thdy giong co ngot ST77 c6
nhiéu dic tinh ndi troi vé do day caa 14, tong so cap
14, s6 dot, s6 canh, nang suat ca thé va nang suat la
kho/ha dat 4,17 tan 14 kho/ha/nam trong khi giong
STS88 chi dat tir 2,73 tAn/ha/nam.

Tinh khac biét & giong ST77 1a hinh dang thuon
dai, dau tu, trong khi do giong ST88 hinh ludi mac,
dau nhon. Mau sac 14, chiéu cao cay rat khac biét
(giong ST77 cao trung binh 52,46 cm, giong ST88

(T8/2014)* .
Cac Glucozit |Steviozit| Reb- |Dulcozit| €20 trung binh 47,18 cm). Nang suat ST77 vuot troi
dong/giéng | téng s6 % | (%) A%) %) va dac biét c6 ham luong Reb-A cao dat trén 10,56%,
STSS 9,06 1,71 6,52 0,51 trong khi d6 giong cti ST88 chi dat trén 6%. Cac thi
ST 77 13,62 2,13 10,51 1,08 nghiém vé hinh thai va dic tinh nong hoc trong 2 vu
ST 99 11,67 2,04 | 3,83 | 0,21 xuan nam 2016 va nam 2017 ciing cho thdy giong

*Gui phan tich tai Cong ty Stevia Toan cdu, 2014

ST77 c6 su 6n dinh va dong nhat cao.

Bang 5. Mot so dic diém nong sinh hoc ciia giong ST88 va ST77 trong nim 2016-2017

TT Chi tiéu theo doi ; Gidng khéo nghién/q
Giong ST 77 Giong ST 88

1 Chiéu cao cay (cm) 52,46 47,18
2 Tong so canh/cay 37,00 29,23
3 S6 cap la 195,78 167,95
4 Hinh dang 14 Thuon dai, dau tu Hinh ludi mac, dau nhon
5 Mau sac la Xanh nhat Xanh dam
6 S6 d@ot/than chinh 25,8 19,58
7 Mau sac hoa Triang Trang
8 Ham luong Reb-A 10,56 6,43
9 Ning suat thuc thu (tdn/ha/nam) 4,17 2,73

3.2.2. Khao nghiém sdn xuat giong cé ngot ST77

Tt cac két qua khao nghiém co ban da thuc hién,
nghién ctu da tién hanh khao nghiém san xuat giong

¢6 ngot trién vong ST77 tai mot s6 tinh thuoc khu vuee
dong bang song Hong, két qua duoc thé hién & bang 6.
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Bang 6. Dic diém sinh trudng, phat trién va ning suat trong khao nghiém sin xuat cia giong ST77 tai cac
tinh thuoc khu wyc dong bang song Hong

Dia diém khao nghiém san xuat
Chi tieu Ung Hoa, | TuLiem, Vu Ban, Nam Sach,
Ha Noi Ha Noi Nam DPinh | Hai Duong

Quy mo (ha) 4 0,5 2 1
Chiéu cao cay (cm) 56,15 54,44 52,47 59,26
So6 cap 14 (cap 18) 210,47 200,63 196,34 24492
Mittc @6 nhiém bénh dom nau (%) 1,11 1,43 1,22 1,35
Ham luong RebA (%) 10,90 10,94 10,85 10,96
Nang suat (tdn/ha/nam) 4,50 4,32 4,25 5,51

Nhu vay qua khao nghiém san xuat giong ST77
tai cac tinh thuoc khu vuc dong bang song Hong cho
thay giong ST77 c6 chiéu cao cay dao dong 52,47-
59,26 cm, so cap la /cay 196,34 - 244,92 cap 14, mic
do nhiém bénh doém nau 1,11-1,43%, ham luong
duong 10,85-10,96% va cho nang suat thuc thu cao tir
4,25-551 tan/ha/nam.

323 Hiéu qud kinh t€ cua giong ST77 tai cdc
dia phuong

Hiéu qua kinh t€ duoc xem la thuoc do caa su
thanh cong déi voi mot mo hinh canh tac trong nong
nghiép. Hiéu qua kinh té ctia mé hinh san xuat giong
ST77 da dwoc danh gia tai 4 dia diém thudc khu vuc
dong bang song Hong.

Bang 7. Hiéu qua kinh t&€ ctia giong ST77 tai cac dia diém khao nghiém san xuat

N1 N . Ung Hoa,Ha | Tu Liém, Vu Ban, Nam Sach,
Yeutokinht€ | Bonvido Noi HaNoi | NamDbinh | Hai Duong
Tong chi Triéu d/ha 160,25 162,50 170,90 174,80
NSTT Téan/ha 4,50 4,32 4,25 5,51
Gia ban boéng/kg 90.000 90.000 90.000 90.000
Téng thu Triéu d/ha 405 388,80 382,50 495,90
Lai thuan Triéu d/ha 24475 226,30 211,60 321,10
Ty suat 1ai VCR Lan 2,52 2,39 2,23 2,83

Két qua bang 7 cho thdy tai Ung Hoa, Ha Noi, lai
thuan cua giéng c6 ngot ST77 dat 244,75 triéu
dong/ha. Tuong tu tai Tir Liém va Nam Dinh thi lai
thuan thu duoc ctua giong ST77 la 226,30 triéu
dong/ha va 211,60 triéu dong/ha. Nang suat mo
hinh san xuat giong ST77 dat cao nhat tai diém Hai
Duong (5,51 tdn/ha) va cho hiéu qua 321,1 trieu
déng/ha. Ty suat 1ai tai cac dia phuong déu cao tir
2,23-2,83 lan. Nhu vay khi tién hanh trong giong co
ngot ST77 da goép phan céi tién nang suit va nang
cao hiéu qua canh tac cho giéng cé ngot tai mot so
tinh thuoc khu vuc déng bang song Hong.

4. KET LUAN

Nghién ctu da chon loc duoc giong co ngot
ST77 tit ngudén nhap noi. Giong cé ngot ST77 sinh
trueong phat trién tot, khac biét so véi cac giong hién
c6. Hinh dang 14 thuon dai, dau ti, mau xanh nhat,

30

nang suat dat trén 4,0 tdn/ha, c6 ham lwong Reb-A
cao dat trén 10%.

Khdo nghiém giong c6 ngot ST77 tai cac tinh
thuoc khu vic dong bang song Hong cho két qua phat
trién 6n dinh va chat luong tot voi nang suat dao
dong tir 4,25 dén 5,51 tdin/ha/nam, ham luong RebA
bién dong tir 10,85 10,96%.

Khdo nghiém san xuat giong cé ngot ST77 tai
céac tinh thuoc khu vuc dong bang song Hong cho 1ai
thuan cao, dao dong tir 211,60 - 321,10 trieu
déng/ha.
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REULTS ON BREEDING AND TESTING OF NEW STEVIA VARIETY ST77

Hoang Thi Hue, Tran Dinh Long,
Nguyen Hoai Thu, La Tuan Nghia

Summary

Stevia (Stevia rebaudiana Bertoni) is considered as herbal and high value food plant; however, the number
of official stevia variaty is limited on the market. The new stevia variety namely ST77 was released by Plant
Resources Center using individual selection method (Pedigree). The ST77 has demonstrated some typical
and diferrent traits such as growing, developing, yield and quality. The height of plant reached 51.78 — 59.26
cm, number of leaf pairs ranged 194.12 — 244.92. Dry leaf yield was high, from 4.25 — 5.51 tons/ha/year;
RebA content varied form 10.51% - 10.96%. Level of brown spot disease was low (rate 1). ST77 has been
recognized for the national hebal stevia variety licenced by Ministry of Agriculture and Rural Development
under decision N0.5140/QD-BNN-TT for the Hong Delta River of Vietnam dated 31" December 2019.

Key words: Breeding, stevia ST77, growing, yield, RebA content, brown spot disease, economic value.

Nguoi phan bién: PGS. TS. Tran Thi Truong
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TIEM NANG CUA NAM Trichoderma VA
Paecilomyces TRU TUYEN TRUNG Meloidogyne sp.
GAY BUOU RE TREN CAY TIEU

TOM TAT

Nguyén Thi Thanh Xuan!, Ving Thj Tuyét Loan!,
Pham Vian Quang’, Truong Thi Ngoc Han' 2

Nghién ctru kha niang phong trir tuyén trung Meloidogyne sp. gay hai trén tieu ctia nAm Trichoderma sp. va
Paecilomyces sp. trong diéu kién nha luéi duoc thuc hién nham tim ra phuong phap phong trir tuyén tring
an toan va hiéu qua. Thi nghiém duogc thuc hién véi cac cong thie: (1) Déi chitg: khong xit Iy thudc; (2)
Nam Trichoderma sp.; (3) Nam Paecilomyces sp.; (4) 50% Trichoderma sp. + 50% Paecilomyces sp.; (5) Doi
chiing thudc héa hoc (Abamectin + Thiamethoxan). Két qua cho thdy ba cong thic x(t ly bing nam c6 hiéu
qua gidm ty 1é u san khac biét y nghia so véi cong thic thudc hoa hoc & thoi diém 90 ngay sau xtt ly (NSXL)
lan luot 12 4,1%, 4,0%, 3,6% va 7,6%. Cong thitc 50% 7richoderma sp. + 50% Paecilomyces sp. c6 hiéu qua lam
giam mat s6 tuyén tring kéo dai dén thoi diém 90 NSXL véi mat s6 tuyén trung trong dat (163,3 con/gram)
thap hon 3 1an va trong ré (11,4 con/gram) thap hon 4 1an so véi cong thic thuéc héa hoc. Qua nghién ciru
cho thay, nghiém thic 50% Trichoderma sp. + 50% Paecilomyces sp. c6 hiéu qua phong trir tuyén tring tot,

c6 thé xem xét st dung thay thé thudc hoéa hoc.

Tt khéa: Tuyén trung, cy tiéu, Meloidogyne sp., Trichoderma sp., Paecilomyces sp.

1. BAT VAN BE

Ho tieu (Piper nigrum L.) 1a cay cong nghiép dai
ngay c6 gia tri kinh té cao, dic biet 1a xuat khau.
Theo Nién giam Thong ke (2018), ca nudc cé trén
149.900 ha trong hé tiéu, san luong uwdc dat trén
255.400 tan, gia tri xuat khau dat 758.800 USD. Tuy
nhién, tuyén trung Meloidogyne incognita 1a loai
dich hai nguy hiém cho nganh ho tiéu & viing nhiét
d6i va 4 nhiét doi (trong d6 co Viéet Nam)
(Whitehead, 1998; Dao Thi Lan Hoa va cs., 2003;
Trinh, 2010) do né gay hai dén su sinh truéng cta
cay va lién quan dén nhiéu loai nAm gay bénh khac
nhu Phytopthora, Pythium, Fusarium, Rhizoctonia,...
gay bénh chét nhanh, chét cham trén cay ho tieu
(Eng, 2002).

Trong kiém soat sinh hoc, ndm ky sinh tuyén
trung duwoc xem la tac nhan kiém soat tuyén trung
gay hai thuc vat tiém nang cao vi c6 kha nang thu hut
dé bat va tieu diét tuyén trung (Fengping va cs.,
2009). Nhiéu nghién ctru gan day da xac dinh hiéu
qua cta cac loai ndm kiém soét tuyén trung gay hai

' Khoa Nong nghiép va Tai nguyén thién nhién, Trudong Dai
hoc An Giang,

Pai hoc Qudc gia TP. H6 Chi Minh

*Trung tim Nghién ciru va San xut san pham sinh hoc,
Cong ty C6 phan Tap doan Loc Troi

Email: nttxuan @agu.edu.vn

nhu Paecilomyces lilacinus, Verticillium
chlamydosporium Aspergillus spp., Penicillium
Spp.,... (Zaki va Kazuyoshi, 2009; O’Flaherty va cs.,
2003). Theo Nguyén Van Nam (2017), khi st dung
ché phdm c6 su két hop cta nam 7richoderma,
Paecilomyces va Metarhizium d€ trit tuyén triing gay
hai trén tieu, mat so tuyén trung Meloidogyne spp.
trong ré giam 4 lan va trong dat giam hon 3 lan sau 4
thang xtr ly. Lé Thi Mai Cham va cong sy (2015) khi
danh gia hiéu lgc phong ftrit tuyén tring
Meloidogyne spp. ctia ché phdm chia Paecilomyces
llacinum (mat s6 10° CFU/g) va két hop voi
Trichoderma sp. (mat s6 10° CFU/g) da xac dinh
duoc c6 kha nang ky sinh con cai Meloidogyne spp.
nhanh va hiéu qua lam lam giam 70% con cai va tring
cta tuyén trung Meloidogyne spp. trong ré cay sau 3
thang trong. Nghién ctru nay nham xac dinh hiéu
qua ctia nam Trichoderma sp. va Paecilomyces sp.
doi voi bénh bu6u ré trén cay tiéu do tuyén tring
Meloidogyne sp. gay ra, lam co s& cho viéc san xuat
va st dung san pham sinh hoc méi trong phong trir
tuyén triing gay hai hé tieu.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctru

Tuyén trung duoc phan lap tir mau dat ving ré
va ré cay tiéu bi nhiém tuyén trung thu tai tinh Pak
Lak theo QCVN 01-180: 2014/BNNPTNT. Cac ching
nam thuan 7Trichoderma sp. va Paecilomyces sp. do
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Cong ty C6 phan Tap doan Loc Troi cung cép. Cay
tieu: Giong tiéu sé, 2 thang tudi.

Moi truong nudi cdy PDA (Khoai tay 200 gram,
D-glucose 20 gram, Agar 20 gram, H,O 1000 ml, pH =
6,5), WA (Agar 20 gram, H,O 1000 ml, pH = 6,5).

2.2. Phuong phap nghién ctru

221 Pdnh gid 4nh hudng cua nidm
Trichoderma sp. va Paecilomyces sp. doi voi bénh
buou ré tiéu do tuyén trung Meloidogyne sp. gdy nén
trong nha lroi tai Cong ty Co phan Tap dodn Loc
Troi — Chi nhanh Trung tim Nghién ciu va San xuat
san pham sinh hoc

Chuan bi dat trong tiéu: Dat cat 1ay tai huyén
Chau Thanh, tinh An Giang duoc thanh triing hai lan
& 121°C trong 30 phat va moi lan cach nhau 24 gio.
Sau d6 tron véi phan bo theo tilé 9:1 va cho vao chau
nhua wom cay chua 3 kg dat (kich thudc 15 x 30 cm).

Xir Iy hom giong: Chon hom gidng cao khoang
35 - 45 cm, dong déu dé lam thi nghiém. Hom giong
sau khi mua vé sé duoc phun thudc trir tuyén tring 2
lan, méi lan cach nhau 4 - 5 ngay trudc khi dem trong
vao chau dat chuin bi cho bé tri thi nghiem. Mot
ngay sau khi chuyén cay tiéu qua chau dat sé duoc
phun thém phan bén 14 Vitazyme 20 ngay/lan cho
dén khi cay 6n dinh sé tién hanh bo tri thi nghiém.

Nuéi cdy ndm: Bao tk ndm duoc thu va hiéu
chinh mat s6 dat 10° bao tit/ml sau khi da nuéi cay
10 - 15 ngay. Mat s6 bao t&r nAm duoc xac dinh bang
phuong phap dém truc ti€ép véi budng dém
Neurbauer.

Lay nhiém tuyén trung: Tu6i tuyén trung vao dat
xung quanh goc cay tiéu voi mat s6 1.500 con/chau.
Sau 2 tuan lay nhiém tuyén trung thi tién hanh xt ly
theo timg cong thuc cta thi nghiém.

B tri thi nghiém: Thi nghiém duoc bo tri khoi
hoan toan ngau nhién, véi 5 cong thirc: 1) Daoi chimg
(khong xtr ly thuoc); 2) Nam 7Zrichoderma sp.; 3)
Nam Paecilomyces sp.; 4) 50% Trichoderma sp. + 50%
Paecilomyces sp.; 5) Thudc héa hoc (Abamectin
(ndng do 36 g/1) + Thiamethoxan (nong do 72 g/1)).
Mbi cong thirc ¢6 5 lap lai va moi lap lai bon day tiéu
(téng s6 day tiéu cho thi nghiém 1a 100 day). Cong
thuc st dung nam (2, 3 va 4) c6 huyén phu bao tit voi
mat s6 10° bao tit/ml, cong thic 1 st dung nuodc va
cong thit 5 st dung thudc theo liéu khuyén céo. Thé

tich stt dung cho tat ca cac cong thirc lam 100 ml trén
goc.

2.2.2. Chi tiéu theo doi

Thoi diém ghi nhan: 15, 30, 60 va 90 NSXL, moi
thoi diém ghi nhan trén 5 cay ngau nhién (do méi lan
lay chi tiéu sé lay toan bo ré ctia cay nén thoi diém
sau sé ghi nhan trén nhimg cay khac) voi cac chi tieu
sau:

Tilé u sung (%) = (Khoi luong u sung/téng khoi
luong ré) * 100.

Mat s6 tuyén tring con song trong dat (con/100
gram dat) va ré (con/1 gram ré). Doi voi mau dat: @6
3 kg dat ctia moéi chau ra vat dung, tron déu, ldy mau
& 5 diém. Sau d6 dem vao phong thi nghiém dé ly
trich va dém mat s6 tuyén trung c6 trong mau dat;
d6i voi mau ré: thu toan bo ré, rita dudi voi nudc cho
sach dat (chu y thao tac can than dé han ché ré bi
dut), cat nho toan bo ré, tron déu, 1y ngau nhién 1
gram dem vao phong thi nghiém dé ly trich va dém
mat s6 tuyén trung.

2.2.3. Phuong phap xit Iy so liéu

S6 lieu duoc xit Iy phan tich, phuong sai va kiém
dinh khac biét bang tric nghiém Ducan véi phan
mém SPSS 22.0.

3. KET QUA VA THAO LUAN

3.1. Hiéu qua giam ty lé u sung ré cta nim
Trichoderma sp. va Paecilomyces sp. trén ciy tiéu bi
budu ré tieu do tuyén tring Meloidogyne sp.

Thoi diém 15 NSXL, ti 1é u sung ré & thuoc hoa
hoc 1a thap nhat, chi c6 6,6% ré bi u sung; cong thirc
xtt ly ndm Paecilomyces sp. c¢6 9,9% ré bi u sung,
khong khac biét so véi cong thic doi chimg co tile 1a
10,4 %; cong thic Trichoderma sp. va cong thiec phoi
tron 50% Trichoderma sp. + 50% Paecilomyces sp. c6
ti 1é u sung ré twong duong nhau (Bang 1).

Thoi diém 30 NSXL, ty lé u sung ré & 3 cong
thic xtt ly bang ndm khong khac biét nhau va tuong
duwong cong thic thudc hoa hoc. Thoi diém 60 va 90
NSXL, ty lé u sung ré & cong thic thudc hoa hoc
(twong tmg 7,2 va 7,6%) cao hon so véi ca 3 cong thirc
xtt Iy bang nam (3,6 — 5,1%). Nhu vay, cac cong thirc
xtt ly bang nam c6 hiéu qua gidm u sung ré hon so
voi thudc hoa hoc, dic biét khi thoi gian cang kéo
dai. Két qua thi nghiém nay hoan toan tuong duong
voi két qua nghién cttu ctia D6 Thi Kiéu An va cong
st (2015) khi sang loc va danh gia kha niang doi
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khang ctia mot s6 chiing vi ndm déi véi tuyén trung
Meloidogyne incognita gay hai ho tiéu, ty 1é u sung
ré giam tir 4 - 4,5 1an (tuy ching ndm 7Trichoderma

khac nhau) so véi cong thic d6i chung duong (chi
chiing Meloidogyne incognita).

Béng 1. Ti Ié u sung ré (%) trén ciy tiéu & cic cong thic theo thoi gian

Cong thiic 15 NSXL | 30 NSXL | 60 NSXL | 90 NSXL
Doi chimg (khong phun thudc) 10,4 a 11,8 a 13,2a 0,0c
Trichoderma sp. 8,1b 57b 49c 41b
Paecilomyces sp. 99a 6,4 b 51c 40b
50% Trichoderma sp. + 50% Paecilomyces sp. 8,4b 58D 4,7 c 36b
Doi chimg thudc hoa hoc 6,6 C 6,8b 72b 76a
Miic y nghia * * * *

CV (% 2,6 2,8 35 4,7

Ghi chu: So'liéu phan tich phuong sai (Anova) diroc bién doi theo arcsin (x)V?. Cdc so liéu trong cung cot
mang cung chir cdi theo sau thi khong khéc biét nhau ¢ do y nghia 5% (*) qua phép thir Duncan. Thoi diém 90

NSXL cdc cdy ¢ cong thitc doi chung chét hoan toan.

3.2. Danh gia mat s6 tuyén trung Meloidogyne
sp. trong dat va ré tiéu

Mat @6 tuyén trung trong dat va ré tiéu tang rat
nhanh & cong thirc doi ching trong suoét thoi gian
thir nghiém. Sau 90 NSXL, mat so tuyén trung trong
dat tang gan 1,4 lan so voi thoi diém 15 NSXL, tir
1941,7 con/100 g dat len 2734,7 con/100 g dat; mat
s6 tuyén trung trong ré ting gap 1,7 lan sau 60
NSXL, tir 155,9 con/1 g ré lén 266,6 con/1 g ré (Bang
2 va 3). Riéng thoi diém 90 NSXL cay tiéu & cong
thic doi ching chét toan bo.

Thoi diém 15 NSXL, cong thirc thudc héa hoc co
hiéu qua diet tuyén tring cao nhat c6 mat s6 tuyén
trung thap hon 5,3 1an (100 gram dat) va thap hon 8
lan (1 gram ré) khi so voi cong thic doi ching. Tuy
nhién, mat s6 tuyén trung trong dat va ré & cong thirc
thuoc hoa hoc tang len tir thoi diém 30 NSXL, cu thé
0 thoi diém 90 NSXL, mat s6 tuyén trung trong 100
gram dat 1a 517,5 con va mat s6 tuyén trung trong 1

Béang 2. Mat s tuyén tring (con/100

gram ré 1a 45,4 con. Diéu nay cho thay thudc hoa hoc
chi c6 hiéu qua thoi diém dau.

boi voi cac cong thice xir Iy bang ndm thi thoi
diém ban dau hiéu qua khong bang so véi thudc hoa
hoc nhung giai doan sau thi mat s6 tuyén tring trong
dat va trong ré déu giam theo thoi gian. Trong 03
cong thuc xir Iy bang nam thi cong thitc phdi tron c6
hiéu qua nhat. Thoi diém 90 NSXL, mat s6 tuyén
tring trong dat 1a 163,3 con - thap hon 3 lan va mat
sO tuyén trung trong ré 1a 11,4 con - thap hon 4 14n so
voi cong thiee thude hoa hoc. Cong thic xir ly bang
nam Paecilomyces sp., cac thoi diém 15, 30 va 60
NSXL c6 hiéu qua trir tuyén trung trong dat cao hon
so voi cong thic nam 7Trichoderma sp. khac biét y
nghia thong ké va dén thoi diém 90 NSXL thi khong
khac biet. Xét vé mat so6 tuyén trung trong ré thi
cong thiac Trichoderma sp. luon c6 mat s6 tuyén
triing cao hon so v6i hai cong thitc ndm con lai & tat
ca cac thoi diém, dac biét mat s6 cao 3 lan & thoi
diém 90 NSXL khi so voi cong thicc phéi tron 2
chiing nam.

) dat & cac cong thiee theo thoi gian

Cong thic 15 NSXL | 30 NSXL | 60 NSXL | 90 NSXL
Doi chimg (khong phun thuoc) 1941,7a | 2253,7a | 2343,4a | 2734,7a
Trichoderma sp. 1102,6 b | 649,0c | 340,3c | 241,6¢
Paecilomyces sp. 1061,4c | 533,6d | 251,4d | 254,3c¢
50% Trichoderma sp. + 50% Paecilomyces sp. 9229d | 436,6d | 281,9d | 163,3d
Dai chimg thudc hoa hoc 3659e | 4732b | 4499b | 5175b
Miic y nghia * * * *
CV (% 2,8 2,6 4,7 2,4
Ghi chu: Céc s6 liéu trong cung cot mang cung chir cdi theo sau thi khong khac biét nhau ¢ do y nghia 5%

(*) qua phép thir Duncan.
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Két qua thir nghiém nay twong duwong voi nghién
ctru tng dung mot s6 ché phdm sinh hoc c6 thanh
phan nam Trichoderma harzianum trong phong
chong tuyén triing hai ca rot (Ng6 Van Diing va cs.,
2017), két qua hiéu lyc phong trir tuyén triing trong

dat dat 68,2 — 78,2% va trong ré dat 76,2 — 77,5%. Do
nam can thoi gian thich nghi, ting mat s6 va tan
cong mam bénh nén khong thé hién hiéu qua nhanh
chéng nhung thoi gian kéo dai thi hiéu qua phong tri
td ra c6 uu thé hon so véi cong thic thudc hoa hoc.

Bang 3. Mat s6 tuyén tring (con/1gram) ré & cac cong thirc theo thoi gian

Cong thic 15NSXL | 30 NSXL | 60 NSXL | 90 NSXL
Doi chimg (khong phun thudc) 155,9 a 171,0a 226,6 a 0,0d
Trichoderma sp. 86,0 b 69,6 b 57,8b 36,8 b
Paecilomyces sp. 66,8 d 220c 13,9d 12,3 ¢
50% Trichoderma sp. +50% Paecilomyces sp. 74,8 ¢ 16,5d 15,0d 114 c
Dai chimg thudc hoa hoc 19,5e 21,8 ¢ 26,9 ¢ 454 a
Muic y nghia * * * *
CV (% 3,4 2,6 3,6 8,4

Ghi chu: Céc s6 liéu trong cung cot mang cung chir cdi theo sau thi khong khac biét nhau ¢ do y nghia 5%
(*) qua phép thir Duncan. Thoi diém 90 NSXL cédc cdy ¢ cong thitc doi chitng chét hoan toan nén khong dém

duroc mat so tuyén trung trong ré.

Hinh 1. Cay tiéu thoi diém 60NSXL & cac cong thiec
A) Poi chumg (khong phun thuéc), B) Trichoderma sp., C) Paecilomyces sp., D) 50% Trichoderma sp. +

50% Paecilomyces sp. va E) Poi ching thuoc héa hoc

4. KET LUAN VA BE NGHI

- Xt ly bang nam Trichoderma sp. va
Paecilomyces sp. déu lam giam ty 1é u sung ré tot va
thap hon so v6i thudc hoa hoc tir thoi diém 60 NSXL.

- Cong thire thudc hoa hoc ¢ hiéu qua lam giam
mat s6 tuyén triing cao & thoi gian dau 15 NSXL. Cac
cong thuc st dung ndm bat dau thé hién hiéu qua &
thoi diém 30 NSXL va cong thic phoi tron 50%
Trichoderma sp. + 50% Paecilomyces sp. c6 hiéu qua
lam gidm mat so tuyén trung trong dat va trong ré
cao nhat.

- Tiép tuc nghién ctru hiéu qua phong trir tuyén
trung ctia nam Trichoderma sp. va Paecilomyces sp.
& quy mo 16n hon.
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THE POTENTIAL OF Trichoderma AND Paecilomyces NEMETOPHAGOUS FUNGI
CONTROL Meloidogyne sp. CAUSED ROOT-KNOT IN PEPPER PLANTS

Nguyen Thi Thanh Xuan, Vang Thi Tuyet Loan,

Pham Van Quang, Truong Thi Ngoc Han

Summary

The study were conducted to evaluate the effectiveness of 7richoderma sp. and Paecilomyces sp. to control
Meloidogyne sp. causing root-knot in pepper plant. The study was layouted under greenhouse condition
with 5 treaments: (1) Control; (2) 7Trichoderma sp.; (3) Paecilomyces sp.; (4) mix 50% 7Trichoderma sp. +
50% Paecilomyces sp.; (5) Abamectin and Thiamethoxan as chemical treatment. The result showed that rate
of root-knot in the 3 treatments which used fungi was lower than the chemical treatment with 4.1%, 4.0%,
3.6% and 7.6%, respectively. 50% Trichoderma sp. + 50% Paecilomyces sp. treatment reduced the density of
nematode in soil and roots and had effectively up to 90 days after treatment. The nematode density in soil
and root was lower than 3 times (163.3 nematode) and 4 times (11.4 nematodes) the chemical treatment,
respectively. It is proved that the treatment of 50% Zrichoderma sp. + 50% PFaecilomyces sp. has great
potential as a means of biocontrol against this serious nematode.

Keywords: Nematode, pepper plants, Meloidogyne sp., Trichoderma sp., Paecilomyces sp.
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PHONG CHONG NAM Fusarium proliferatum GAY
BENH THOI RE CAY CAM

Nguyén Minh Chi!

TOM TAT

Cay cam (Citrus sinensis) 1a mot trong nhitng loai cay dn qua chd luc & Viét Nam voi téng dién tich dat
khoang 180.000 ha, chiém khoang 12% dién tich trong cdy dn qua ctia ca nuodc. Loai cay nay dang duoc quy
hoach phat trién thanh cay dac san tai tinh Quang Ninh. Tuy nhién, cay cam thuong bi bénh théi ré do ndm
Fusarium proliferatum gay ra. Nghién cttu nay nham danh gia kha nang tGc ché nim F. proliferatum ctia
mot s6 loai thudc hoa hoc, sinh hoc trén moéi truong PDA va trén cay con 3 thang tudi. Két qua thi nghiém
trén moi truong PDA cho thdy ba loai thudc héa hoc (Metalaxyl 500 WP, Ridomil gold 68 WG va Mancozeb
80 WP) va hai loai thudc sinh hoc (Biobus 1.00 WP va Bacillus subtilis 1090) déu c6 kha nang trc ché manh
d6i voi nAm gay bénh. Thi nghiém trir ndm F. proliferatum trén cay con da bi nhiém bénh nhan tao cho thay
ba loai thudc héa hoc néu trén van c6 hiéu luc cao véi khoang 51,4-63,8% s6 cay da hoi phuc. Tuy nhién, hai
loai thudc sinh hoc chi c6 hiéu lgc trung binh, ty 1& cay phuc héi chi dat 24,9 va 28,7%. Két qua nghién ctu
nay 1a co s& quan trong phuc vu quan ly bénh théi ré cay cam do ndm F. proliferatum va céan tiép tuc thi

nghiém ngoai hién truong.

Tit khoa: Bénh thoi ré, cdy an qua cé muii, Fusarium proliferatum, phong chong.

1. BAT VAN BE

Cay cam duoc trong phd bién trén thé gidi voi
téng san luong dat khoang 100 triéu t4n/nam
(Campos-Herrera et al, 2014; FAO, 2016). Cay cam
cing la mot trong nhing loai cay an qua chu luc &
Viét Nam voi téng dién tich dat khoang 180.000 ha
vao nam 2018 va dat khoang 800.000 tdn qua (Téng
cuc Thong ke, 2018). Loai cay nay dang tré thanh doi
tuong cay an qua cha lgc, cay dic san tai Quang
Ninh voi khoang 372 ha va du kién dat trén 1.000 ha
vao nam 2020 (IfIy ban Nhan dan tinh Quang Ninh,
2016). Tuy nhién, trong nhitng nam vira qua, bénh
théi ré da gay ton that rat 1on dén nganh san xuat cay
an qua c6 mui & Viet Nam (Pham Van Kim, 2004).
Trén nhiéu dién tich cam trong tap trung ¢ tinh
Quang Ninh dang bi bénh thoi ré, nguyén nhan gay
bénh da dwoc xac dinh do nidm F. proliferatum
(Nguyén Minh Chi va cs, 2019).

Cac loai nam thuoc chi Fusarium duoc xac dinh
la mot trong nhimg tac nhan gay bénh doi voi cay
cam, trong sO 23 mau phan lap tai dao Jeju, Han
Quoc c6 6 mau thuoc loai F. proliferatum va 5 mau
thuoc loai F. moniliforme va chung gay bénh pho
bién nhat (Hyun et al, 2000). Ba loai F. solani, F.
oxysporum va F. proliferatum ctng la tic nhan gay

' Trung tim Nghién ctru Bao vé rimg, Vién Khoa hoc Lam
nghiép Viét Nam

bénh théi ré cay cam & chau Au va Bic Phi (Yaseen
va D’Onghia, 2010). Két qua phan 1ap mau bénh tir
nhing loai cady c¢6 mui bi bénh vang 14 thoi ré tai
dong bang song Ctru Long da thu duoc céac loai ndm
thuoc chi Fusarium (Nguyén Van Hoa va cs, 2013;
Pham Minh Tuén va cs, 2016).

F. proliferatum c6 phé ky chu rong, 1a tac nhan
gay ra bénh théi ré trén ngo, lda mi, mang tay, sung,
hanh, co dtra, thong va lda (Proctor et al, 2009). F.
proliferatum da dugc ghi nhan la nguyén nhan chinh
gay bénh théi ré cam & Han Quoc (Hyun et al, 2000).
Loai ndm ndy ciing da duoc xac dinh 1a mot trong
nhitng nguyén nhan chinh gay bénh théi ré cam &Y,
Tunisia, Hy Lap va Ai Cap (Yaseen va D’Onghia,
2010). Chang ciing da duoc ghi nhan 1a nguyén nhan
gay thoi ré cay cam & Quang Ninh, cay bi nhiém
bénh sé bi thoi ré, vang 14, héo va rung 14, 1am anh
huong lon dén sinh trudng va cé thé gay chét cay
(Nguyén Minh Chi va cs, 2019), cac ching ndm F
proliferatum gay bénh thoi ré cam hién dang duoc
bao quan, luu trtr tai Trung tAm Nghién ctru Bao vé
rung.

bén nay da c6 mot s6 nghién cttu phong chong
cac loai nam thuoc chi Phytophthora gay thoi ré cam
va mot nghién ctru phong chéng ndm F. solani gy
thoi ré cay cam & mién Nam Viét Nam da duoc trién
khai (Nguyén Van Hoa va cs, 2013). Tuy nhién, dén
nay van chua c6 loai thuoc cu thé nao duoc khuyén
ciao dé trir bénh théi ré cay cam do nim F
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proliferatum. Bai bao nay trinh bay két qua phong
chong nam F. proliferatum trén moi truong nhan tao
va trén cay cam ¢ giai doan 3 thang tudi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Nam Fusarium proliferatum (ching QN708) da
duoc xac dinh c6 tinh gay bénh rat manh do6i véi cay
cam (Nguyén Minh Chi va cs, 2019).

Cay cam (Citrus sinensis) & giai doan 3 thang
tudi gieo tai vuon wom Trung tam Nghién ctru Bao vé
rung.

Thoi gian thi nghiém tir thang 1 dén thang 10
nam 2019.

Cac loai thudc hoa hoc va sinh hoc (Bang 1).

Bang 1. Tén thuong ph4m va hoat chit/thanh phan
ctia 8 loai thudc hda hoc va sinh hoc

TT | Tén thuong phdm Hoat chat

1 |Agri-fos 400 Phosphonate 400 g/1

2 |DaConil 75 WP Chlorothalonil 75%

3 | Metalaxyl 500 WP Metalaxyl M 500 g/kg

4 | Mancozeb 80 WP Mancozeb 800 g/kg

5 |Ridomil gold 68 WG Metalaxyl M 40 g/1 +
mancozeb 640 g/1

6 | Bacillus subtilis 1090 | Bacillus subtilis

7 |Biobus 1.00 WP Trichoderma viride 1%

8 |TKS Pseudomonas Pseudomonas fluorescens

9 |Sat4 SL Cytosinpeptidemycyn 4%

2.2. Phuong phap nghién ctru

22.1. Pdnh gii hiéu lrc ttc ché ndm gy bénh
cua cdc loai thuéc trén méi truong PDA

Bang 2. Phan c4p kha ning trc ché ndm trén méi

nam gay bénh & mat do tir 1,6 x 10* dén 1,8 x 10*
CFU/ml, dong 30 pul dung dich bao tr nAm gay bénh
da pha loang vao méi hop 16ng c6 chira moi truong
PDA, phan tan déu bao t&r nim trén bé mait moi
treong. Puc 3 giéng/hop long, duong kinh giéng duc
5 mm va lay 50 ul dung dich thudc cho vao cac giéng
da duc, moéi cong thuc thuéc thi nghiém thuc hién
trén 4 hop 1ong, 3 giéng/hop long va lap lai 3 lan.
Cong thic doi ching st dung nudc cat. Nudi nam
trong ti dinh 6n & 25°C, sau 10 ngay tién hanh do
duong kinh vong trc ché ctia thudc déi voi nim gay
bénh. Phan cip kha niang trc ché ndm gay bénh dua
vao duong kinh vong tic ché theo 5 cap (Bang 2).

222 Dinh gid hiéu luc cua thuoc héa hoc va
sinh hoc doi voi ndm gdy bénh trén cdy con

Gay bénh nhéan tao trén ciy con: pha loang bao
t ndm gay bénh & mat do tir 1,6 x 10* dén 1,8 x 10*
CFU/ml, dong 20 ml dung dich bao tr nAm gay bénh
da pha loang dé bom, nhiém vao gia thé trong bau c6
chtta ré ctia cay. M6i cong thirc thi nghiém véi 10
cay/lap va lap lai 3 lan.

Sau 40 ngay gay bénh nhan tao, danh gia, phan
cap bénh truéc khi phong chong. Dua vao két qua
thr nghiém trong phong thi nghiém Iga chon cac
cong thtrc c6 hiéu luc tc ché tot nhat dé tién hanh
phun cac cong thic thudc trén cay con 3 thang tudi
da bi nhiém bénh, cong thirc doi ching st dung nudc
sach. Sau 50 ngay phun thudc, tién hanh phan cap
muc do bi bénh voi 5 cap theo phuong phéap cta
Nguyén Minh Chi va cs (2019), cu thé nhu sau:

Bang 3. Phan cdp bénh trén ciy con

truong PDA
Cap | Puong kinh vong tcc| Kha nang tc ché
ché (D) nam gay bénh

0 |D=0mm Khong c6 kha nang
tic ché

1 |D<10mm Kha ning ttc ché yéu

2 [10mm<D<20mm |Khd niang tic ché
trung binh

3 [20mm<D<30mm |Khda niang tic ché
manh

4 |D>30mm Kha nang tc ché rat
manh

Chi Biéu hién bénh trén cay
sO
bénh
0 |Khong c6 vét bénh trén ré hodc 14 xanh tot, cay
khoe
1 |S6 ré bi bénh < 5%, hodc 14 bat dau chuyén mau
vang
2 |So ré bi bénh > 5 dén < 10%, hoac 14 vang, bat
dau héo
3 |S6 ré bi bénh > 10 dén < 15%, hoac 14 cay da
héo, bat dau rung
4 |S6 ré bi bénh > 15% hodc 14 bi rung, cay chét

banh gia hiéu luc tc ché ndm F. proliferatum
ctia cac loai thudc hoéa hoc, sinh hoc theo phuong
phap cua Sing va Tripathi (1999): pha lodang bao tir

38

Ty 1é cay bi hai (P%) duoc xac dinh theo cong
thie: P% =~ x100
N
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Trong d6: n. s6 cay bi hai; N. téng s6 cay diéu tra
Cap bénh trung binh (R) duoc xac dinh theo
4
Z nivi
0
N
Trong d6: ni 1a s6 cay bi hai & cap bi bénh i; vi 1a
tri s6 ctia cap bi bénh thit i; N 14 téng s6 cay diéu tra.
Cap bénh trung binh (R) duoc duoc chia lam 5
cap nhu sau: R = 0 (cay khoe, khong bi bénh), 0 < R <
1 (nhe), 1 < R<2 (trung binh), 2 <R <3 (ning), 3 <R
<4 (rat nang).

cong thicc: R =

S6 lieu duogc xit ly bang phan mém Genstat 12.1
dé phan tich su sai khac giita cac cong thic thi
nghiém.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha ning han ché ndm F. proliferatum cta
cac loai thuéc trén méi truong PDA

Hiéu luc tc ché naim F. proliferatum cta cac loai
thuoc duoc thé hién qua duong kinh vong trc ché, két
quéa danh gia sau 10 ngdy nuo6i ndm trong ti dinh 6n
0 25°C duoc thé hien ¢ bang 4.

Bang 4. Kha ning tc ché nim F. proliferatum cia thudc héa hoc trén moéi truong PDA

TT Cong thic Buong kml? vong tc ché trung Kha nang ttc ché
binh (mm)
1 Metalaxyl 500 WP 29,2¢ Manh
2 Ridomil gold 68 WG 28,6° Manh
3 Mancozeb 80 WP 26,8° Manh
4 Biobus 1.00 WP 25,91 Manh
5 Bacillus subtilis 1090 22,1 Manh
6 Sat 4 SL 18,6° Trung binh
7 TKS Pseudomonas 8,80P Yéu
8 DaConil 75 WP 4,112 Yéu
9 Agri-fos 400 1,502 Yéu
10 | Doi chimg (nudc cat) 0,00? Khong ttc ché
Lsd 5,60
Fpr <0,001

Két qua tong hop trong bang 4 cho thdy kha
nang tc ché ndm F. proliferatum gay bénh thoi ré
cay cam clia cac loai thudc va doi ching nuoc cat
trén moi truong PDA c¢6 su sai khac 1o vé thong ke
va duoc chia thanh 4 nhom dua trén duong kinh
vong tc ché gom: tc ché manh (5 loai thudc), tc ché
trung binh (1 loai thudc), trc ché yéu (3 loai thudc) va
khong trc ché (d6i chtimg nudc cat).

Két qua nghién ctru da xac dinh dwoc ba loai
thuoc hoa hoc véi tén thuong phidm 1a Metalaxyl 500
WP, Ridomil gold 68 WG, Mancozeb 80 WP va hai
loai thuoc sinh hoc (Biobus 1.00 WP, Bacillus subtilis
1090) c6 kha ning tc ché manh d6i véi nim £
proliferatum (hinh 1), deong kinh vong ttc ché trung
binh dat tir 22,1-29,2 mm. Thudc sinh hoc Sat 4 SL c6
kha nang tic ché naim gay bénh & mic trung binh voi
duong kinh vong tic ché trung binh dat 18,6 mm.

Hinh 1. Kha ning trc ché ndm F. proliferatum ctia cic
loai thuéc trén méi truong PDA

a. Metalaxyl 500 WP: b. Bacillus subtilis 1090; c.
TKS Pseudomonas; d. doi ching
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3.2. Hiéu qua phong chdng bénh théi ré cta cac
loai thuéc trén cay cam 3 thang tuéi

Sau khi gay bénh nhan tao bing nim £
proliferatum, cac cay déu bi nhiém bénh, dam bao do

déng nhat cho thi nghiem. Ty 1é cay bi bénh va céap
bénh trung binh & cac céng thirc thi nghiém sau khi
gay bénh 40 ngay va sau khi phun thuéc 50 ngay
duoc tong hop trong bang 5.

Bang 5. Hiéu qua phong chdng ndm F, proliferatum ciia céc loai thudc trén cay cam

Sau ,40 ngéyv gé}y bél}h Sau 50 ngay phun thudc Tyle Cé?.]
T Cong thic (tr}roc k.hl XU ly’ thuoc) , . , phuc hoi
Ty 1é bi Cap bénh Ty 1é bi Cap bénh %)
bénh (%) | trung binh | bénh (%) trung binh
1 Metalaxyl 500 WP 100,0 1,06? 36,22 0,45? 63,8
2 Ridomil gold 68 WG 100,0 1,05? 43,4° 0,61° 56,6
3 Mancozeb 80 WP 100,0 1,05% 48,6 0,98¢ 51,4
4 Biobus 1.00 WP 100,0 1,06* 71,3¢ 1,124 28,7
5 B. subtilis 1090 100,0 1,06* 75,1¢ 1,291 24,9
6 boi ching (nudc) 100,0 1,042 100,04 4,00¢ 0,0
Lsd * 0,08 6,77 0,24
Fpr 1,000 0,986 <0,001 <0,001

Bang 5 cho thay truoc khi xtt ly thudc (sau khi
gay bénh nhan tao 40 ngay), 100% s6 cay & cac cong

thitc déu bi bénh voi cap bénh trung binh tir 1,04 dén
1,06.

Hinh 2. Kha ning ttc ché ndm F. proliferatum cia cc loai thudc trén cay con: a. cdy con & thor diém trirée khi
xir Iy thudc (40 ngdy sau khi g4y bénh nhén tao); b, c. cdy con & thoi diém 50 ngdy sau khi xir Iy thudc; b.
Metalaxyl 500 WP: c. déi ching

Thi nghiém trén moi truong nhan tao da xac
dinh ba loai thuéc héa hoc (Metalaxyl 500 WP,
Ridomil gold 68 WG, Mancozeb 80 WP) va hai loai
thuoc sinh hoc (Biobus 1.00 WP, Bacillus subtilis
1090) c6 kha ning tc ché manh d6i véi ndm £
proliferatum trén méi truong PDA. Tuy nhién, khi thi
nghiém trén cay con da bi nhiém bénh, chi ghi nhan
ba loai thuéc hoa hoc ¢é hiéu luc cao voi s6 cay bi
bénh da hoi phuc sau khi phun thuéc dat tir 51,4
63,8% (Hinh 2b). Hai loai thudc sinh hoc Biobus 1.00
WP va Bacillus subtilis 1090 chi c6 kha nang tc ché

trung binh véi ty 1é cay phuc hoi twong tng 1a 28,7 va
24,9%.

3.3. Thao luan

Cay cam duoc trong phé bién trén thé gioi
(Campos-Herrera et al,, 2014; FAO, 2016) va ciing la
mot trong nhiing loai cay an qua cha lgc & Viet Nam
voi téng nang suit nam 2018 dat khoang 800.000 tin
(Téng cuc Thong ke, 2018). Loai cay nay dang duoc
gay trong va xay dung thuong hiéu san pham trai cay
dac san tai Quang Ninh. Tuy nhién, trong nhting
niam gan day, nhiéu dién tich cam tréng tap trung &
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tinh Quang Ninh dang bi bénh théi ré do nidm F
proliferatum (Nguyén Minh Chi va cs, 2019), chung
gay hién twong vang 1a, héo va rung la, giy anh
hudng rat lon dén sinh trudng va nang suit qua. Do
vay rat can nghién ctru xac dinh céc loai thudc phuc
vu cong tac quan ly bénh hai.

bén nay da co6 mot s6 nghién ctru phong chong
cac loai nam thuoc chi Phytophthora gay théi ré cam
va mot nghién ctru phong chéng ndm F. solani gay
théi ré cay cam & mién Nam Viét Nam (Pham Van
Kim, 2004; Nguyén Van Hoa va cs, 2013) da dat hiéu
qua cao. Viéc st dung thudc sinh hoc dé trir bénh hai
cay trong luon duoc wu tién, ndm 7Trichoderma va vi
khuan Pseudomonas da duwoc st dung kha thanh
cong dé trie ndm F. solani gay théi ré cay cam
(Nguyén Van Hoa va cs, 2013; Pham Minh Tuén va
cs, 2016). Ché phdm MF1 da duoc st dung dé phong
chéng ndm F. solani gay bénh théi ¢ ré cay Sua &
giai doan vuon wom cho hiéu qua rat tot, c6 thé giam
dang ké ty le va mirc do bi bénh dong thoi gitp ting
sinh trueong ctia cay (Nguyén Minh Chi va cs, 2015).
Trong thi nghiém trén moi truong nhan tao da xac
dinh duoc hai loai thudc sinh hoc/ché phdm sinh
hoc Biobus 1.00 WP va Bacillus subtilis 1090 c6 kha
nang tc ché manh d6i v6i nam F. proliferatum. Tuy
nhién, trong thi nghiém trit bénh trén cay con, hai
loai thudc nay chi c6 kha nang trc ché trung binh doi
vOi ndm gay bénh, ty lé cay phuc héi twong tng chi
dat 28,7 va 24,9%.

Ba loai thuoc héa hoc Metalaxyl 500 WP
(metalaxyl M), Ridomil gold 68 WG (metalaxyl M +
mancozeb) va Mancozeb 80 WP (mancozeb) c6 kha
nang tc ché manh d6i véi sinh truong cua hé soi
nam F. proliferatum trén moi truong PDA. Ching
ciing co hiéu luc cao khi thi nghiém trir nAm gay
bénh trén cay con voi ty 1é cay hoéi phuc sau khi phun
thuoc dat tir 51,4-63,8%. Cac loai thuoc co hoat chat
metalaxyl va mancozeb da dwoc xac dinh c6 kha
nang trc ché manh déi voi ndm F. euwallaceae trén
moi truong PDA (Bui Quang Tiép va Nguyén Van
Nam, 2019). Hoat chit metalaxyl M va mancozeb
ciing da duoc xac dinh c6 kha nang tc ché manh voi
nam F. decemcellulareva F. lateritium gy bénh loét
than cay Sua (Nguyén Minh Chi, 2020) va da duoc
khuyén céo stt dung dé trir nAm £, solani gy thoi ré
cay cam (Nguyén Vian Hoa va cs, 2013).

Nghién cttu nay méi chi dung lai & cac thi
nghiém kha ning tc ché nim F. proliferatum trén

moi treong PDA va trén ciy cam & giai doan vuon
uwom. Cac nghién cttu tiép theo can thit nghiém hiéu
luc cta cac loai thudc hoa va sinh hoc ngoai hién
truong.

4. KET LUAN

Xac dinh duoc ba loai thuéc héa hoc Metalaxyl
500 WP, Ridomil gold 68 WG, Mancozeb 80 WP co
kha nang ttc ché manh déi voi ndm £, Proliferatum
gay bénh thoi ré cay cam & giai doan vuon uom. Sau
phun thudc 50 ngay, ty 1é cay phuc héi & ba cong
thirc phun thudc hoa hoc néu trén dat 51,4-63,8%.
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CONTROL OF Fusarium proliferatum CAUSING ROOT ROT DISEASE ON Citrus sinensis

Nguyen Minh Chi!
! Forest Protection Research Centre, VAFS

Summary

Oranges (Citrus sinensis) is one of the main fruit species in Vietnam, the total area reaching over 180,000
ha, accounting for more than 12% of the fruit area estate. This species is planned to develop into a specialty
fruit tree in Quang Ninh province, Vietnam. However, C. sinensis trees often have root rot disease caused
by Fusarium proliferatum. This study aimed to test of chemical and biological agents for the control of .
proliferatum in vitro and as the cause of disease of 3-month-old seedlings. Experiments in vitro showed
three chemical fungicides (Metalaxyl 500 WP, Ridomil gold 68 WG and Mancozeb 80 WP) and two
biological agents (Biobus 1.00 WP and Bacillus subtilis 1090) have a strong inhibitory effect against the
pathogen. These chemical fungicides could also inhibit F. proliferatum growth on 3-month-old seedlings
with recovery rate from infected seedlings are 51.4-63.8%. However, the biological agents were only
moderately effective, the recovery rate was only 24.9-28.7%. This result is an important basis for the
management of root rot disease caused by F. proliferatum. Further work is required to determine their

efficacy in field trials.

Keywords: Citrus sinensis, control, Fusarium proliferatum, root rot disease.

Nguoi phan bién: TS. Ha Minh Thanh
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ANH HUOGNG CUA MOT SO THUGC HOA HOC BEN BENH
THAN THU VA NANG SUAT KHOAI MON TRONG TAI
HUYEN LAP VO, TiNH DONG THAP

Nguyén Vin Chuong?, Tran Trong Hiru?

TOM TAT

Nghién cttu duoc thuc hién trong diéu kién ngoai dong tir thang 4 dén thang 10 nam 2019 nhim danh gia
hiéu luc ctia bon loai thudc héa hoc dén quan ly bénh than thu trén cay khoai mon do ndm Collefotrichum
sp. g4y ra tai xa My An Hung A, huyén Lap Vo, tinh Dong Thap. Thi nghiém duwoc bé tri gom 5 nghiém thitc
va 4 1an lap lai. Két qua thi nghiém cho thay trong cac loai thudc thi nghiém, thuéc Penncozeb 75DF c6 hiéu
luc phong tri cao nhat tir 69,8% dén 88,4% doi voi bénh than thu trén khoai mon, ké dén thudc Aliette SO0WG
c6 hiéu luc phong trir tir 64,0% dén 75,8%; thudc Anvil 5SC c6 hiéu luc phong tri tir 56,1% dén 69,0%; thudc
Tracomix 760WP c6 hiéu luc phong trit bénh thdp nhat tir 39,8% dén 54,4%. Thuoc Penncozeb 75DF do han
ché duoc bénh than thu hitu hiéu nén ty 1é ci nguyén cao (80,0%), ty lé ct bi hu thap (20,0%) dan dén nang
sudt cao nhat (22,8 tdn/ha). Nghiém thic xtt Iy thudc Aliette 800WG c6 ty 1& cti nguyén (78,2%), ty 1& ct bi
hu (21,8%) nang suat (21,2 tAn/ha). Nghiém thic xtt ly thuéc Anvil 5SC c6 ty 1é ci nguyen (77,4%), ty lé ct
bi hu (22,6%), nang suat (20,5 tdn/ha). Thap nhat 1a nghiém thitc xtt Iy thudc Tracomix 760WP c6 ty le ct
nguyeén thap hon (74,6%), ty 1& ct bi hu cao (25,4%) va niang suat thap (19,1 tdn/ha) nhung van cao hon so

v6i nang suit & nghiém thic doi chimg khong xtt ly thudc (15,0 tdn/ha).
Tt khéa: Bénh than thu, huyén Lap Vo, khoai mon, thuéc hda hoc.

1. BAT VAN BE

Khoai mén (Colocasia esculenta (L.) Schott) la
mot trong nhimg cay luong thuc co lich st trong trot
lau doi, tir khoang 9000 nam trudc. N6 duoc thuan
hoa dau tién & An Do va Pong Nam chau A, sau dé
tiép tuc phat trién khap thé gidi, 1a loai cay trong phd
bién va duoc uwa thich trén khap thé giéi nho mau
sac, huong vi va gia tri dinh duéng (Ramanatha Rao
et al, 2010). O nuoc ta khoai mon 1a cay lay cti quan
trong thit 4 sau khoai tay, khoai lang va san, déng vai
tro quan trong d6i voi an ninh luong thuc ctia ho
nong dan san xuat nho, dién tich tréong khoai mon
hang nam khoang 15.000 ha (Nguyen Thi Ngoc Hue
etal, 2010).

Mot s6 bénh hai phé bién trén khoai mon da
duwoc ghi nhan nhu bénh kham do virus, bénh héo
xanh do vi khuin Ralstonia solanacearum, bénh chét
cay con do nam Fusarium spp. Trong do, dang quan
tam 1a bénh than thu do ndm Colletotrichum spp., vi
bénh c6 thé gay thiét hai nghiém trong dén ning

' Khoa Nong nghiép va Tai nguyén thién nhién, Trudng Pai
hoc An Giang

*Sinh vién cao hoc nganh Khoa hoc cdy trong, Truong Dai
hoc An Giang

Email: tthuu.hlvo@gmail.com

sudt va chat luong ctt (Pearson et al,1999). Hién nay,
bénh than thu do ndm Colletotrichum gay ra 1a mot
trong nhitng bénh quan trong trén rat nhiéu loai cay
trong & dong bang song Ctru Long (PBSCL) nhu 6t,
dua leo, ca chua, khoai mon... Stt dung thudc hoa hoc
dé khang beénh la ky thuat da duoc nghién ctru trén
thé gioi dé quan ly bénh cay trong nham chong lai
bénh than thu do ndm Colletotrichum lagenarium
(Tran Thi Thu Thuay, 2009).

Riéng & huyén Lap Vo, tinh Dong Thap tinh dén
thang 6 nam 2018 toan huyén trong 674 ha va loi
nhuan trong khoai mon thuong cao hon giap nhiéu
lan so voéi trong lua. Tuy nhién, mot trong tr& ngai
16n nhat trong canh tac khoai moén la bénh than thuw
do nam Colletotrichum sp. gay ra. Day 1a mot trong
nhing dich hai nguy hiém anh huong nghiém trong
dén nang suat va chat luong ct khoai mon. Do 1a mot
trong nhiing nguyén nhan chinh lam giam dién tich
va san luong ciing nhu chat luong cta cay trong nay
& huyén Lap Vo. Viéc tim hiéu bién phap phong tri
hiéu qua mot s6 loai thudc trong phong trit bénh
than thu 1a viec lam can thiét va cap bach nham giup
ba con nong dan khoi phuc va phat trién dién tich
canh tac khoai mon & huyéen Lap Vo, nham goép phan
da dang hoa cay trong tién t6i mot nén nong nghiép
da dang va bén vimg.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit lieu nghién ctru

bat bo tri thi nghiém 1a loai dat phu sa boi tai xa
My An Hung A, huyén Lip Vo, tinh Déng Thap.
Trudc khi trong dat duoc lam sach cé dai, x6i, phoi
va phan 16. Dung cu thi nghiém: Binh phun thuéc (16
lit), x6 pha thudc, cay cam lam dau diéu tra, do, may
anh. Ten giong Khoai Mon Cao ctia dia phuong c6
thoi gian sinh truong 150 ngay. Ngay xuong giong:
01/4/2019, khoang cac trong: 70 x 100 cm (14.286
cay/ha).

Téng luong phan bon (kg/ha) la: 256 N + 158
P,0; + 206 K,O. Trong do: Phan urea: 600 kg, DAP:
100 kg, KCI: 250 kg, NPK 16.16.8: 700 kg. Bon lot:
100 kg DAP. Bon thic 1an 1: 200 kg urea + 70 kg KCI
+ 200 kg NPK. Bon thuc lan 2: 200 kg urea + 80 kg
KC1 + 200 kg NPK. Bon thuc lan 3: 200 kg urea + 100
kg KCI + 300 kg NPK.

2.2. Phuong phap nghién ctru

Thi nghiém duoc bé tri theo kiéu khoi hoan toan
ngau nhién (RCBD) vé6i 5 nghiém thitc (4 nghiém
thire xit ly thuoc va 1 nghiém thiec déi ching khong
xt ly thuoc), 4 lan lap lai. Thuéc BVTV duoc phun 3
giai doan theo thoi gian 1a 30, 60 va 90 ngay sau khi
trong (NSKT) liéu luong theo bang 1. Dién tich 1 6
thi nghiém 1a 50 m? (ké ca 16i di 2,5 m x 20 m). Cac
nghiém thtc thi nghiém gom: Nghiém thac 1 (NT1):
Thuéc Anvil 5 SC, liéu luong phun 20 ml/binh 16 lit;
nghiém thitc 2-NT2: Thudc Aliette S00WG, liéu luong
phun 40 g/binh 16 lit; nghiém thitc 3-NT3: Thudc
Tracomix 760WP, liéu luong phun 30 g/binh 16 lit;
nghiém thuc 4-NT4: Thudc Penncozeb 75DF, liéu
luong phun 50 g/binh 16 lit; nghiém thac 5Dai
chiing khong phun thuéc. Cach xtr ly thuoc: Phun
thudc déu trén 14 (be), toan cay bénh, tranh xt ly luc
mua va sang sém cay con dong suwong (phun khi
bénh xuat hién).

Bang 1. Céc loai thudc va liéu lugng trong cac nghiém thirc thi nghiém

Ky hieu | Ten thuong phdm Hoat chat Liéu luong st dung Cong ty san xuat
NT1 |Anvil5SC Hexaconazole (85%) 20 ml/binh 16 lit  |Syngenta Vietnam Ltd
NT2 |Aliette SO0OWG Fosetyl  Aluminium 40 g/binh 16 lit Bayer Vietnam Ltd

(95%)
NT3 |Tracomix 760WP Propineb 700g/kg 30 g/binh 16 lit Hoéa nong lua vang
Cymoxanil 60g/kg
NT4 |Penncozeb 75DF Mancozeb (75%) 50 g/binh 16 lit Khtt trung Viét Nam
bC  |Doichimg Khong phun thudc

Chi tiéu theo doi: Ty 1é bénh (TLB%) 1a s6 14 bi
bénh/tong so 14 diéu tra x 100.

Chi s6 bénh CSB (%) = CI(N; x 1) + (N5 x 3)... +
(N,xn)]/ NxK) x 100.

Trong do: Ny: S6 14 (be) bi hai & cap 1; N,: So 1a
(be) bi hai & cap n; N: Téng s6 14 (be); K: Cap
bénh cao nhat ctia thang phan cép.

Phan c4p bénh than thu trén 14 (be) cay khoai
mon tir cap 0 dén cap 9 theo Cuc Bao vé Thuc vat
nhu sau: Bénh cap 0: Khong c6 14 (be) bi hai; bénh
cap 1: < 1% diéen tich 14 (be) bi hai; bénh cap 3: 1 - 5%
dién tich 14 (be) bi hai; bénh cap 5: > 5 — 25% dién
tich 14 (be) bi hai; bénh cap 7: > 25 — 50% dién tich 14
(be) bi hai; bénh cap 9: > 50% dién tich 14 (be) bi hai.

Ty 1é bénh (%) va chi s6 bénh (%): Thoi gian diéu
tra: 1 ngay trudc phun, 7 va 14 ngay sau phun. Hiéu
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luc ctia cac loai thudc thi nghiém duoc tinh theo
cong thic (Blaha, 1974).

Q (%) = [1- (Tax Cb)/(Th x Ca)] x 100.

Trong d6: Q: hiéu luc (%); Ta: Chi s6 bénh trong
16 thi nghiém sau xtt ly thudc; Th: Chi s6 bénh trong
16 thi nghiém truoc xtt ly thudc; Ca: Chi s6 bénh
trong 16 doi chirg sau xit ly thuoc; Cb: Chi s6 bénh
trong 16 doi ching trude xtt ly thudc.

Céc yéu to cau thanh nang suat: Ty 1é ci nguyén
(TLC %) = (a/b) x 100. Trong d6: a s6 ct nguyén; b
téng so cu. So cay/ha: Téng so cay khoai mon trong
trén ha. Khoi luong trung binh 01 ctt (Ptbct): Lay 50
ctt dem can lay khoi lwong trung binh cta 1 ct (g).
S6 cu/cay: Pém so ct trén ting cay. Nang suét ly
thuyét (tdin/ha) = (S6 cay/ha x s6 cli/cay x
P,ct) /100 x 1000. Nang suat thuc té€ (tdn/ha): Lay
nang suat ctia ting 6 thi nghiém sau khi can ban.
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2.3. Phan tich thong ké

S6 lieu vé cac chi tieu theo doi duoc thu thap va
xtt ly thong ké theo phin mém Excel,
STATGRAPHICS. Dung trac nghiém F (ANOVA) va
phép thit DUNCAN @dé so sanh su khac biét gitra cac
nghiém thic.

8. KET QUA VA THAO LUAN

Anh hudng ctia thuéc héa hoc dén bénh than
thu trén ciy khoai mén trong vy dong xuin nam
2019 tai huyén Lap Vo, tinh Déng Thap

Dboi voi bénh than thu ngoai cac bién phap
phong trir nhu dung giong tot, bon phan can doi,

trong voi mat do thich hop khong qua day thi viec
dung thuéc héa hoc dé ngan chin bénh kip thoi,
déng thoi gitr nang suat khoai mon 1a mot bién phap
can thiét va khong thé thiéu duoc. Ngoai ra viéc tim
cac loai thuoc thich hop dé bé sung va loai thudc
luan phién st dung nhdm tranh kha nang khang
thuoc dang st dung va t6 ra kém hiéu luc. Vi vay da
tién hanh thir nghiém hiéu qua phong trir bénh than
thu trén khoai mon ctia mot s6 loai thuéc hoa hoc
nham xac dinh loai thudc thich hop nhat vira c6 kha
nang trit bénh than thu vira dem lai hiéu qua kinh té
pht hop cho nguoi nong dan.

Bang 2. Anh huéng ctia thudc thi nghiém dén ty 1é bénh (%) than thu trén khoai mén vu dong xuén tai huyén
Lip Vo, tinh Péng Thap, nim 2019

Nghiém thic Truéc Lan phun 1 Lan phun 2 Lan phun 3
phun (30NSKT) (6ONSKT) (90NSKT)
7 NSP 14 NSP 7 NSP 14 NSP 7 NSP 14 NSP

Anvil 5 SC 8,75 5,63 4,38 8,75% 5,42P 5,71P 4,64
Aliette 800WG 9,38% 5,00¢ 3,75 7,50P 4,16 5,36" 3,57¢
Tracomix 760WP 8,75 6,88" 5,00 9,16 6,66 7,14° 6,42P
Penncozeb 75DF 9,38 5,63 3,13 7,08° 3,33 3,21° 2,50¢
baoi chimg 10,07 11,32 11,9 12,9 12,9 9,28 9,642
F * * * * * * *
CV %) 21,9 12,5 14,9 13,1 12,8 11,8 13,1

Ghi chi: NSP: Ngay sau phun; NSKT: ngay sau khi trong

Két qua & bang 2 cho thdy: O 1an theo doi 1 ngay
truéc phun, gitta cac nghiém thitcc khong c6 su khac
biét so voi d6i ching. O 7 ngay sau phun l4n phun
thir 1: Gitra cac nghiém thirc xtt Iy thudc khong co su
khac biét va khac biét rat c6 y nghia so voi doi
chimg. Trong cac loai thudc thi nghiém, thuéc
Aliette 800WG co6 ty lé benh thap nhat 5,00%, ké dén
thudc Penncozeb 75DF va thuoc Anvil 5 SC c6 ty le
bénh 5,63%, thudc Tracomix 760WP c6 ty 1é bénh cao
nhét 6,88%. O' 14 ngay sau phun & cac nghiém thic
xtt ly thuéc hiéu luc trir bénh than thu co chiéu
huong giam, cac nghiém thic cé ty lé bénh bién
dong tir 3,13% dén 5,00%, trong d6 nghiém thic xt ly
thuéc Penncozeb 75DF c6 ty lé bénh thap nhat
(3,13%), ké dén nghiém thtc xtt ly thudc Aliette
800WG (3,75%), Anvil 5SC (4,38%), nghiém thitc xt ly
thudc Tracomix 760WP c6 ty 1é bénh cao nhat 5,00%.
Lan phun thtr 2: Gitta cac nghiém thirc xir ly thudc
van khong co su khac biét va khac biét rat co y nghia

so v6i doi ching. O 14 ngay sau phun, nghiém thic
xtt Iy thudc Penncozeb 75DF c6 ty lé bénh thap nhat
(3,33%), ké dén nghiém thic xt ly thuoc Aliette
800WG (4,16%), Anvil 5 SC (5,42%), nghiém thic xir
ly thuoc Tracomix 760WP c6 ty 1é bénh cao nhat
(6,66%). Thoi diém 14 ngay sau phun lan phun thi 3:
Nghiém thitc xir ly thuéc Penncozeb 75DF c¢o ty lé
bénh thap nhat (2,50%), ké dén nghiém thuic xt ly
thuoc Aliette 800WG (3,57%), Anvil 5 SC (4,64%),
nghiém thirc xit ly thudéc Tracomix 760WP co ty lé
bénh cao nhat (6,42%).

Nhin chung, & ca 3 lan phun céc loai thudc thi
nghiém déu khong ché duoc bénh than thu nhung &
muc do khac nhau. Thuéc Penncozeb 75DF c6 hiéu
quéa phong trir t6t nhéit nén c6 ty 1é bénh thap nhat,
ké dén 1a thuoc Aliette 8O0WG, Anvil 5 SC, thudc
Tracomix 760WP c6 hiéu qua phong trir thap nhat.
Riéng nghiém thirc doi chirng khong xtt ly thudc nén
ty Ié bénh ting dang ké.
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Béng 3. Anh hudéng ctia cac loai thudc thi nghiém dén chi sé bénh (%) than thu trén khoai mén vu dong xuan

nam 2019 tai huyén Lip V9, tinh Dong Thap

Nghiém thirc Truéce Lan phun 1 Lan phun 2 Lan phun 3
phun 7 NSP 14 NSP 7NSP | 14 NSP | 7NSP | 14 NSP

Anvil 5 SC 1,25 0,76 0,49 1,89" 0,97 | 0,87 0,67
Aliette 800WG 1,32 0,69 0,42 1,57° 0,46° | 0,75 0,52P
Tracomix 760WP 1,18 1,04 0,56 2,13° 1,57 1,11° 1,03°
Penncozeb 75DF 1,39 0,63 0,35 1,34° 0,37¢ 0,36¢ 0,28
boi ching 1,46 1,60 1,81 3,66% 3,942 2,86% 2,942
F ns ns ns * * * *

CV %) 14,7 13,5 13,2 18,5 7,17 15,6 13,0

Chi s6 bénh hai cho biét phan tram dién tich 1a
bi bénh, chi s6 bénh phu thuoc vao vét bénh trén 14
(be). Chi so6 bénh cang cao thi dién tich 14 bi bénh
cang nhiéu dan dén cay sinh truong phat trién kém
do mat kha nang quang hop.

Qua két qua bang 3 nhan thdy: O 1an theo doi 1
ngay trudc phun, gitta cac nghiém thiec khong co sy
khac biét so voi d6i chimg. Thoi diém 7 ngay sau
phun lan 1: Bénh xuat hién trén tat ca cac nghiém
thirc thi nghiém, gitta cac nghiém thuc xit Iy thudc
van khong c6 su khac biét so véi doi chimg. Trong
d6, nghiém thtrc xtr Iy thuéc Penncozeb 75DF c6 chi
s6 bénh thap nhat 0,63%, ké dén nghiém thic xtt ly
thuoc Aliette 800WG (0,69%), Anvil 5 SC (0,76%),
nghiém thitc xtt ly thudc Tracomix 760WP c6 chi so
bénh cao nhit 1,04%. O' 14 ngay sau phun lan 1: Cac
nghiém thtrc xtt Iy thudc c6 chi s6 bénh bién dong tir
0,35% dén 0,56%. Nghiem thttc xit ly thudéc Penncozeb
75DF c6 chi s6 bénh thap nhat (0,35%), nghiém thic
xtt ly thudc Tracomix 760WP c6 chi s6 bénh cao nhat
(0,56%), cac nghiém thtc xit Iy thudc con lai c6 chi s6
bénh & muc trung binh. Nghiém thac d6i chimg
khong xtt ly thuoc nén chi s6 bénh cao nhat voi
1,81%. O 14 ngay sau phun lan 2: Bénh tiép tuc gia
tang, chi s6 bénh bién dong tir 0,37% dén 1,57%.
Nghiém thic doi chimg cé chi sé bénh cao sé voi cac

nghiém thtrc c6 xtt Iy thudc (3,94%), nghiém thirc xit
ly thuéc Penncozeb 75DF c6 chi s6 bénh thdp nhat
(0,37%), ké dén nghiém thic xtt ly thudc Aliette
800WG (0,46%), Anvil 5 SC (0,97%), nghiém thiic xir
ly thuoc Tracomix 760WP cé chi s6 bénh cao nhat
(1,57%). Qua d6, cho thay cac nghiém thac xt ly
thudc c6 su khac biét rat c6 y nghia so voi nghiém
thitc d6i ching. O 14 ngay sau phun lan 3: Chi s6
bénh & cac nghiém thtc c6 xtt ly thudc bién dong tir
0,28% dén 1,03%. Trong do, nghiém thitc xtt ly thudc
Penncozeb 75DF c6 chi s6 bénh thap nhat (0,28%),
nghiém thic xtt Iy thudc Tracomix 760WP c6 chi so
bénh cao nhat (1,03%), cac nghiém thtrc xtt ly thudc
con lai c6 chi s6 bénh ¢ mic trung binh. Nghiém
thitc doi ching khong xtt ly thudc c6 chi s6 bénh
ting dang ké (2,94%). Tir do6 cho thay cac nghiém
thirc c6 xtt ly thudc khong cé su khac biet va co su
khéac biét rat co y nghia so véi doi chimg. Trong cac
nghiém thttc xtt ly thudc déu ton tai nhimg vét bénh,
phan 16n 1a do anh hudng cta thoi tiét, ché @6 bon
phan khong can do6i (Trinh thi Thanh Huwong va cs,
2017). Trong d6, nghiém thuc xtt ly thuéc Penncozeb
75DF c6 hiéu qua phong tri tot nhat, ké dén nghiém
thirc xt ly thudc Aliette 800WG, Anvil 5 SC, nghiém
thirc xtt Iy thudc Tracomix 760WP c6 hiéu qua phong
tri thap nhat.

Bang 4. Hiéu luc phong trir (%) bénh than thu ctia cac loai thudc thi nghiém trén khoai mén vy d6ng xuan
nam 2019 tai huyén Lip V9, tinh Dong Thap

Nghiém thtic Liéu luong Hiéu luc phong trir (%)
(kg/ha; lit/ha) Lan phun 1 Lan phun 2 Lan phun 3
Anvil 5 SC 0,6 57,2 56,1 69,0
Aliette 800WG 1,2 64,0 70,5 75,8
Tracomix 760WP 0,9 42,0 39,8 54,4
Penncozeb 75DF 1,5 69,8 76,4 88,4

Ghi chu: Hiéu luc cua céc loai thuoc thi nghiém duroc tinh dua trén chi so bénh (%).
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Qua bang 4, thuéc Penncozeb 75DF c6 hiéu luc
phong trir d6i voi bénh than thu khoai mon tot nhat
tir 69,8% dén 88,4%; thuoc Aliette SO0OWG c6 hiéu luc
phong trir tir 64,0% dén 75,8%; ké dén thudc Anvil 5SC
c6 hiéu luc phong trir tir 56,1% dén 69,0%; thudc
Tracomix 760WP c6 hiéu luc phong trir bénh thap
nhat tir 39,8 — 54,4%. Két qua tir bang 4 cho thay liéu
luong thudc Anvil 5SC duoc stt dung thap nhat (0,6
lit ha) ké tiép 1a Tracomix 760WP (0,9 gam ha') khi
so sanh voi Aliette 800WG (1,2 gam ha') va cao nhat
la Penncozeb75DF (1,5 gam ha™). Vi thé, ti lé bénh
va chi s6 bénh ctia 2 loai thuoc Anvil 5SC va
Tracomix 760WP thap hon hai loai thuéc con lai chi
cao hon nghiém thic d6i ching khong phun thuoc
(Bang 2 va 3). Mic du trong cac nghiém thuc xt ly
thuoc déu co6 hiéu luc phong trir nhung nghiém thic
xtr ly thudc Penncozeb 75DF c¢6 hiéu qua phong tri
tot nhat, ké dén nghiém thuc x ly thuoc Aliette
800WG, Anvil 5 SC, nghiém thic xt ly thudc
Tracomix 760WP c6 hiéu qua phong tri thap nhat va
ké dén la Anvil 5SC déu giam hiéu lgc phong trie
trong lan phun th 2.

Nhin chung 4 loai thudc thi nghiém déu cé thé
stt dung dé phong bénh than thu trén khoai mon.
Trong d6, thuéc Penncozeb 75DF c6 hiéu luc phong
trir tot bénh than thu dong thoi con gidm chi phi
phun thudc bao vé thuc vat va dem lai hiéu qua tot
nhat. Cac nghiém thic thi nghiém chi phun 3 giai

doan 30, 60 va 90 NSKT trong khi nong dan phun rat
nhiéu l1an va liéu luong rat cao, vi vay chi phi st dung
thudc cao hon cac thi nghiém trong nghién ctu.

Két qua & bang 5 cho thiy: Nghiém thic xir ly
thuoc Penncozeb 75DF do han ché duoc bénh than
thu htu hiéu nén ty 1é cit nguyén cao (80,0%), ty 1é cu
bi hu thap (20,0%) dan dén ning suat thuc thu cao
(22,8 tan/ha). Ké dén nghiém thac xtt ly thudc
Aliette 800WG co ty 1é cit nguyén (78,2%), ty 1é cu bi
hu (21,8%) nang suat thuc thu (21,2 tin/ha). Nghiém
thitc xtt ly thuoc Anvil 5SC co ty lé cii nguyén
(77,4%), ty 1é ca bi hu (22,6%), nang suat thuc thu
(20,5 tan/ha). Thap nhat trong cac nghiém thtc cé
xt ly thuoc la nghiém thac xt ly thudc Tracomix
760WP han ché bénh than thu khong cao nén ty 1é
ct nguyén thap hon (74,6%), ty 1é ct bi hu cao
(25,4%) dan dén nang suat thuc thu thap (19,1
tdn/ha). Nghiém thic déi chung do khong xt ly
thudc nén ty 1é bénh va chi s6 bénh cao 1am han ché
kha ning quang hop va van chuyén chat dinh duong
vé cu thdp nén ty lé ct bi hu cao (29,6%), ty 1é cu
nguyén thap (70,4%) dan dén nang suat thap (15,0
tan/ha). Qua do, nhan thdy bénh than thue da anh
huong dén ty lé ci khoai mon. Vi vdy mudn ting
nang suat va hiéu qua st dung trén cung mot don vi
dién tich chung ta nén chon loai thuéc phu hop dé
phong trir cho timg giai doan sinh truéng.

Béng 5. Anh hudng clia c4c loai thudc thi nghiém dén cic yéu t6 cdu thanh ning sudt ciia khoai mon vu déng

xuan nim 2019 tai huyén Lip V9, tinh Pong Thap

Nghiém thite LL S§ | Pyt | NSLT | Tylect | Tyleca | NSTT
(kg/ha | ci/cay (2) (tan/ha) nguyeén hu (%) (tan/ha)
lit/ha) (ctn) )

Anvil5 SC 0,6 01 185 26,52 77,4 22,6 20,52
Aliette 800WG 1,2 01 190 27,12 78,22 21,8¢ 21,2
Tracomix 760WP 0,9 01 179 25,6 74,64 25,42 19,1P¢
Penncozeb 75DF 1,5 01 200 28,5 80,0? 20,04¢ 22,8
bai chimg - 01 149 21,3 70,4% 29,6% 15,0¢d
F ns * * * *
CV (%) 12,9 11,2 10,5 11,1 11,9

Ghi chu: LL I4 liéu rong; NSLT 14 nang sudt Iy thuyét: NSTT I4 ndng suat thuc té.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Trong 4 loai thudc thi nghiém, thuéc Penncozeb
75DF c¢6 liéu luong stt dung cao nhat 1a 1,5 g/ha c6
hiéu luc phong tri cao nhat (69,81 — 88,41%) doi voi
bénh than thu trén khoai mon phu thuoc vao sé lan

NONG NGHIEP VA PHAT TRIEN NONG THON

phun, thudéc c6 thé ngan ngtra su phat sinh va phat
trién ctia bénh; thudc Aliette 800WG véi liéu luong
stt dung cao ti€p theo 1,2 g/ha c6 hiéu luc phong trir
ttr 64,00 — 75,78%; thudc Anvil 5SC ¢6 hiéu luc phong
trie tir 56,05 — 68,99% voi liéu luong st dung thap nhat
(0,6 L/ha); thuoc Tracomix 760WP c6 hiéu luc
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phong trir bénh thap nhat tir 39,76 — 54,35% voi Liéu
luong st dung (0,9 g/ha) va tat cd phun trong 3 giai
doan 30, 60 va 90 NSKT.

4.2. Kién nghi

Tiép tuc khao sat thuoc Penncozeb 75DF & cac
vu khac nhau dé c6 két qua ro hon vé hiéu luc phong
trir ctia thudc.
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EFFECTS OF SOME PESTICIDES ON ANTHRACNOSE DISEASE AND YIELD OF TARO
GROWN IN LAP VO DISTRICT, DONG THAP PROVINCE

Nguyen Van Chuong, Tran Trong Huu

Summary

Field experiments were conducted at My An Hung A commune, Lap Vo district, Dong Thap province
during 4/2009 and 10/2009 seasons to evaluate the efficacy of four pestisides able to control anthracnose
disease on taro caused by Colletotrichum sp. The field experiment included five treatments and four
replicates. Experimental results show that among the experimental pesticides, Penncozeb 75DF has the
highest preventive and therapeutic effect from 69.8% to 88.4% for anthracnose disease on taro, followed by
the effective Aliette 800WG magnetic control from 64.0% to 75.8%; Anvil 5SC medicine has the effect of
preventing from 56.1% to 69.0%; Tracomix 760WP drug had the lowest effective preventive effect from 39.8%
to 54.4%. Penncozeb 75DF thanks to control anthracnosedisease effectively, the ratio of good corms is high
(80.0%) andbroken corms is low (20.0%), leading to the highest yield (22.8 tons/ha). Aliette 800WG with the
ratio of good corms (78.2%) and broken tubers (21.8%) had the yield (21.2 tons/ha). Treatment of Anvil 5SC
has the ratio of good corms (77.4%), the proportion of brokencorms (22.6%) and the yield (20.5 tons/ha).
Tracomix 760WP treated with the lowest percentage of good corms (74.6%), the highest percentage of
broken corms (25.4%) and the lowest yield (19.1 tons/ha) compared to the pesticide treatmented treaments
but still higher than the yield in the control treatment (15.0 tons/ha).

Keywords: Anthracnose disease, Lap Vo province, pesticide, taro.
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sU DUNG ENZYME PAPAIN THUY PHAN PROTEIN
MAU CA TRA DUNG LAM MOI TRUONG NUOI Vi
KHUAN BACILLUS SUBTILIS

TOM TAT

bing Minh Hién!, Nguyén Thi Diéu’,
Lé Ngoc Quyén’, Nguyén Cong Ha!

San ph4dm thiy phan tir mau ca tra da duoc st dung lam méi truong dinh duong nito nuéi chiing vi khudn

Bacillus subtilis. Cac chi s6 dong hoc V.

= 2,532 umol tyrosine/phut; K, = 1,201 g/mL véi do tin cay R? =

0,986; ty 1é enzyme/co chat (E/S) 1a 1,2 mg enzyme/0,598 g protein. Cac diéu kién thiy phan thich hop ctia
enzyme papain d6i voi tyrosin va axit amin cao nhat 1a & 55°C, pH 7,5; 240 phat. Hiéu suat thiy phan cta
tyrosine theo enzyme/co chat 1a 76,617%, hiéu suiat dam amin theo phuong ortho-phthaldialdehyd (OPA)
ctia enzyme/co chat 1a 70,91% sau 240 phut. Sau d6, dich thity phan protein mau ca tra duoc sdy phun &
180°C. Sau khi sdy kho, do 4m va hoat do nuoc (a,) ctia san phadm lan luot 1a 6,05% va 0,55. Thanh phan axit
amin cta protein thiy phan da ching té né cé tiém nang tng dung lam nguén nito trong méi truong nudi vi
khudn Bacillus subtilis. Nghién ctru so sanh véi moi truong chita cac ngudn nito khac nhau cho thay nguén
dinh duong thily phan tir mau ca tra lam méi treong nuéi vi khuin Bacillus subtilis tot hon peptone thuong

mai.

Tir khéa: Bacillus subtilis, papain, mau cd tra, thiy phan, méi truong.

1. M0 DAV

Str dung t6i wu nguén phu pham thiy san ngay
cang quan trong va la ngudén nguyén liéu cho cac
muc dich khac nhau trong d6 co st dung dé nuoi cay
vi sinh vat. Dung enzyme thdy phan co chat protein
ttr san pham phu cta ca la mot trong nhimg phuong
phap thu hoéi protein hiéu qua cho nganh thiy san va
c6 thé duoc ap dung dé cai thién cac tinh chat chic
nang va dinh duong cta protein. San pham thiy phan
protein tit phu phdm cta ca duoc sy chu y ngay cang
nhiéu trong nhimg ndm gan day. Nhiéu nghién ctru
da duoc thuc hién dé danh gia cac diéu kién thuy
phan va céc tinh chat chic nang ctia san pham thuy
phan protein ca. Trong d6, st dung enzyme papain
thily phan ca moi cho gia tri dinh duong va do hoa
tan cao (Dufosse, ef al, 1997). Enzyme papain va
bromelain da duoc st dung dé cai thién gia tri dinh
dudng cta thic an va chiét xuat men. Ching ciing da
duoc st dung trong viéc tao huwong vi, mau sic va
trong san xuat moi truong vi sinh (Sumantha, et al,
2006). Mot s6 nghién ctu khac da bao cao viéec thay
phan céac san phdm phu cta c4 bang enzyme dé thu
hoi cac thanh phan c6 gia tri (Je, et al, 2007; Safari,

' Khoa Nong nghiép, Trudng Pai hoc Can Tho
Email: ncha@ctu.edu.vn

et al, 2009; Renhoran, ef al, 2011). Cac enzyme phan
gidi protein, chang han nhu alcalase, pepsin, papain,
flavozyme va bromelain, da duoc st dung trong qua
trinh thay phan ca (Kristinsson va Rasco, 2000a,
2000b). Enzyme papain duoc dung thiy phéan protein
ca, protein thiy phan & mac do trung binh duoc sit
dung lam moéi truong nudi cdy vi sinh vat (Dufosse,
et al, 1997). Bénh canh d6, pepton da duoc st dung
lam moi truong nudi cdy ctua Escherichia col,
Bacillus subtilis, Lactobacillus sakei, Saccharomyces
cerevisiae va Aspergillus niger (Aspmo, et al, 2005).
Tuwong tw nhu vay, st dung enzyme papain thity phan
ca tap tao thanh san phdm pepton dé nuoéi cdy vi
khuin Lactobacillus cing da duoc thong bao
(Renhoran, et al, 2011). Theo két qua nghién ctru st
dung enzyme papain thity phan nuéc thai bach tudc
tir ché bién cong nghiép, pepton duwoc st dung dé
nuoi cay vi khudn axit lactic (Antonio, et al, 2008).
Mau cé tra thu duoc tir phi l1é duoc coi 1a san phdm
phu chtra protein. Viéc lya chon enzyme phan giai
protein dugc sir dung dé thiy phan protein mau ca cé
tac dong dang ké dén hiéu suat ctia dich thay phan
thu duoc, ca vé toc do tang trudng va san xuat sinh
khoi. Do do, muc tiéu ctia nghién cttu nay 1a st dung
enzyme papain dé dat duoc mirc do thay phan thich
hop cho san phdm dung d€ nuoi vi khudn Bacillus
subtilis phat trién va sinh tong hop protease.
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2. NGUYEN VAT LIEU VA PHUONG PHAP
2.1. Nguyén vat liéu

Nguén phu phdm mau c4 tra tir Cong ty C6 phan
XNK Thuy san Can Tho (CASEAMEX), bdo quan &
nhiét do 4°C, duoc van chuyén vé phong thi nghiem
ctia BoO mon Thuc pham, Khoa Nong nghiép, Truong
bai hoc Can Tho.

Cac hoa chat nhu: Peptone, acid acetic, casein,
serine, thudc thir Folin-Ciocalteu’s phenol xuat xur
Dtic, enzyme bromelain xuit xit Pic; cac hoéa chat
nhu: Disodium hydrogren phosphate dodecahydrate
(Na,HPO,.12H,0), kali dihydrophosphate (KH,PO,),
citric acid monohydrate (C;H;O,.H,0), acid
trichloroacetic 10% (TCA), con 96°, (NaOH, HCI,
H,SO,, NaHCO,, sodium dodecyl sulphate (SDS),
borax (disodium tetraborate), ortho-
phthaldialdehyde (OPA), dithiothreitol (DTT) cé
xuat xtt Trung Quéc va mot sé hoa chat khac xuat xie
Viét Nam.

Vi khuan Bacillus subtilis c6 ngudn goc tir Vién
Nghién citu va Phat trién Cong nghé Sinh hoc,
Truong DPai hoc Can Tho.

2.2. Phuong phap

2.2.1. Phuong phdp phéan tich

- Phuong phap thay phan protein bang enzyme
papain: Xac dinh ham luong tyrosine bang phuong
phap Anson céi tién (Nguyén Pic Luong, 2003).

- Xac dinh ham luong tyrosine tong: Thiy phan
bang axit HC16 N (AOAC, 2000).

- Ham lwong axit amin: Xac dinh ham lwong dam
amin bang phuong phap OPA (AOAC, 2000).

- Xac dinh ham luong protein t6ng: Phuong phap
Kjeldahl (AOAC, 2000).

- Muc d6 thay phan (DH) = tyrosine thuy
phan/tong tyrosine (Nielsen, el al., 2001).

- Phuwong phap xac dinh duong cong tang truéng
cta vi khuin Bacillus subtilis (CFU/mL) bang cach
stt dung s6 luong khuén lac (Tran Linh Phuéc, 2006).

- Hoat tinh protease dugc xac dinh bang phuong
phap Anson cai tién (Nguyén Dic Lirong, 2003).

2.2.2. Phuong phdp bo tri thi nghiém

* Xdc dinh gid tri dong hoc V,,,,, K, clia enzyme
papain trén mau cd tra

Protein mau ca tra duwoc tron voi 10 ml dung dich
dem phosphat pH 7,5; nong d6 dung dich co chat tir
0,046 - 0,552 g. Enzyme papain duoc a véi dung dich
déem phosphat ¢ nhiét do 55°C trong 30 phut, ti€p
theo cho 0,5 ml (0,5 mg) dung dich enzyme vao dung
dich co chat. Thoi gian thty phan 1a 30 phut sau do
do mat d6 quang hoc & budc song 660 nm, xac dinh
ham lugng tyrosin sinh ra. Xac dinh V., K, enzyme
papain thity phan protein mau ci tra dga vao ham
Iwong tyrosine sinh ra.

* Xdc dinh cdp enzyme/nong do co chét va thoi
gian thiy phin

Ti l¢ enzyme/ndéng do protein co chat la 1,0-
0,506; 1,2-0,598; 1,4-0,690 va 1,6-0,782; duoc pha tron
voi 10 ml dung dich dém phosphat pH 7,5. Thi
nghiém thay phan & cac moc thoi gian 30, 60, 90,
120, 180 va 240 phut. Sau d6, do mat d6 quang hoc &
budc song 660 nm. Xac dinh hiéu suat thiy phan
bang ham luong tyrosin sinh ra trén ham luong
tyrosin téng va hiéu sudt thiy phan dam amin bang
phuong phap OPA.

* Xdc dinh duong cong sinh truong ciavi khuan
Bacillus subtilis

Tién hanh thi nghiém: Méi truong nuoéi cdy (20
ml) duoc xtt ly dat pH=7,0, tién hanh cay giong voi ti
le 0,25% twong utng mat d¢ trung binh 7,15
lgCFU/mL moi truong nudi cdy, toi wu dé vi khuin
B. subtilis phat trién cho hoat tinh protease cao nhat.
Nhiét do nuoi cdy duoc c6 dinh & 30°C, trong 72 gio
trén may lac 200 vong/phut. Panh gia téc d6 sinh
trudng cua vi khuan Bacillus subtilis trong cac moi
truong pepton khac nhau. Pong thoi, xac dinh moi
truong thich hop dé vi khuin Bacillus subtilis c6 toc
do sinh truéng va cho hoat tinh protease cao nhat.

2.2.3. Phuong phap ddnh gid va xir Iy so liu

Thi nghiém duoc lap lai 3 1an trén cting moét loai
phu phdm protein mau c4 tra duoc lay tir Cong ty C6
phan XNK Thiy san Can Tho (CASEAMEX). Cac so
lieu thu thap duoc xtt ly va vé do thi bang phan mém
SAS 9.1.3 portable va Excel 2010. Tinh toan thong ke,
kiém dinh biang phan mém Statgraphics centurion
XV.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Puong cong sinh truéng cta vi khuin
Bacillus subtilis
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Khi nghién cttu dong hoc ctia phan tmg enzyme,
noéng do co chat [S] rat lon so véi hang so6 phan ly
biéu kién cta phic enzyme-co chat K, van toc phan
ung dat cuc dai, khong phu thudc nong do co chat
(Le Ngoc Tu va cvt., 2002). Mbi enzyme déu co ai luc
va van toc thily phan cuc dai twong tmg voi timg loai
co chat khac nhau, vi vay dé xac dinh duoc co chat va
nong do toi wu can khao sat dong hoc doi voi enzyme
dé xac dinh thong s6 van toc phan tng cuc dai (V,,,,)
va hang s6 phan ly (K,). T V,,, va K, clia enzyme
xac dinh duwoc nong do toi wu ctia enzyme va nong do
co chat duoc thé hién thong qua do thi Michaelis —
Menten (Hinh 1).

Tyrasin,nicra nal phud

" Protein[gil)

Hinh 1. D6 thi thé hién V,,, K, cia enzyme papain
trén co chat mau ca tra

Két qua cho thay co chat protein mau c4 tra thay
phan bang enzyme papain (1 mg) c6 hoat do 1a 4,428
UL Sau do, tang dan khoi luong co chat protein mau
ca tra da tach béo va nong do enzyme phan tng
trong hon hop dung dich dém phosphate & pH=7,5 va
nhiét do 55°C dé xac dinh cac thong s6 dong hoc
V.x Va K. Dua vao van toc thay phan cua cac
enzyme theo ham luong tyrosine sinh ra va nong do
co chat thay phan, st dung phian mém SAS 9.1.3
portable, xac dinh dugc van toc thiay phan cuc dai
V... hdng so toc do K, ctia enzyme papain, nhu tom
tat & bang 1 véi do tin cay R?=0,9990.

Béang 1. Thong s6 dong hoc cia enzyme papain

Enzyme Vioax K,
(uM tyrosine/phat) | (g/mlL)
Papain 0,7113 0,0195

Két qua cho thay hang s6 phan ly K, papain (K,
= 0,0121), hang s6 t6c do phan tmg K, con duoc goi
la hang s6 Michaelis Menten dac trung cho méi

enzyme. K dac trung cho ai luc ctia enzyme doi voi
co chat, K., cang nho thi ai luc ctia enzyme déi voi co
chat cang 16n, van toc phan tng do enzyme xuc tac
dat gia tri V,,, cang nhanh, phu hop véi két qua
nghién ctru papain thity phan phu phdm protein mau
ca tra (Nguyen Cong Ha va Le Nguyen Doan Duy,
2011). Theo nghién ctru cta Ha Thi Thuy Vy (2019),
enzyme protease noi tai tir thit dau tom thé co gia tri
K, 0,0795 g/mL va V,,,, 11,70 uM/phut. Cac gia tri
nay cho thay enzyme trong noi tai thit dau cta tom
thé cao hon so vé6i gia tri dong hoc K., cia papain.
Qua d6 cho thdy, K, cang nh thi 4i luc cta enzyme
doi voi co chat cang lon va nguoc lai. Hang so6 toc do
K, giita caic enzyme trén cung co chit phu phidm
mau ca tra da tach béo ciing khac nhau. Két qua nay
ciing phu hop vé6i nghién cttu hang s6 K, cda
enzyme bromelain véi cac co chat khac nhau thi
khac nhau, nhu v6i azocasein 1a 0,037, azoalbumin la
0,026, casein 1a 0,0138, sodium caseinate 1a 0,088 va
haemoglobin 1a 0,165 mM (Corzob et al, 2012) va
ctia enzyme papain trén co chat albumin duoc xac
dinh 14 0,165 uM (Zucker et al, 1985) c6 K,, 1o6n hon
so enzyme papain trén co chat protein mau ca.

3.2. Xac dinh cip ti 1é néng do6 enzyme - co chat
va thoi gian thily phin protein mau ca tra theo hiéu
suat tyrosin

321 Hiéu sudt thiy phan theo ham Ilrong
tyrosine

O thi nghiém nay, tién hanh ting nong do
enzyme tuyén tinh theo nong do co chat, voi muc
dich tim ra ti 1é E/S ma & d6 van toc phan tmg cia
enzyme dat cuc dai va thoi gian thiy phan hiéu qua
nhat. Hiéu suét thiy phan ctia enzyme duoc tinh
bang ham luong tyrosine tai thoi diém bat ky do
enzyme thuy phan sinh ra trén ham luong tyrosine
thity phan hoan toan trong ciing mét khoéi luong co
chat (Nielsel et al, 2001). Bén canh d96, theo két qua
nghién ctu ctia Benjakul va Morrissey (1997), hiéu
suat thay phan ctia enzyme duoc tinh bang ham
lwong axit amin sinh ra khi thity phan tai mot thoi
diém bat ky trén ham luong axit amin téng trong
cung mot khoi lwong co chat.

Ham luong tyrosin tong trong protein mau c4 tra
la 1,925 g tyrosine/100 g protein (protein mau ca tra
sau khi tach béo bang NaHCO; 0,2%) thdp hon ham
luong tyrosin téng clia cac nghién ctu sau: Tyrosin
téng trong trong thit c4 1a 2,7 g tyrosine/100 g co
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chat thily phan theo nghién ctu ctia Zhu Xian et al
(2008), tyrosine tong trong phu phdm ca nudc ngot 1a
2,4 g tyrosine/100 g nguyén liéu (cin ban kho)
(Ghaly et al,, 2013), tyrosin tong trong thit phu pham
ca Tra ham luong 1a 2,365 g tyrosin/100 g (cin ban
kho) (Nguyén Thi Bich Phuong, 2014) va tyrosine
téng trong thit dé ca tra 1a 2,387 g tyrosin/100 g (can
ban kho) nguyén liéu thit dé ca tra da tach béo mot
phan (Nguyén Thanh Kinh, 2014).

Ham luong tyrosine sinh ra trong qua trinh thay
phan theo ti 1& E/S qua thoi gian thay phan khac
nhau va hiéu suat thly phan tinh theo tyrosine sinh
ra theo phuwong phap Anson clia enzyme papain & cac
ty 1e E/S va thoi gian khac nhau duoc thé hién trén
hinh 2.

T bang 2 c6 thé nhan thiy ring, ham luong
tyrosine va hiéu suat thiy phan ctia cac enzyme ting
dan theo thoi gian thily phan, hiéu suét thiy phan
tang nhanh trong 120 phut dau, cang vé sau hiéu
suat thiy phan cang ting nhung tang rat cham, tién
trinh nay phu hop véi nghién citu clia enzyme papain
tuong tu thay phan trén co chat thit dé ca tra (Ta
Hung Cuong, 2014). Két qua nay cing phu hop voi
nghién ctu ctia Cao Xuan Thuy, ef al (2011) khi st
dung enzyme alcalase dé thiy phan phu pham tir ca

tra, phan ng xay ra véi toc do twong do6i 16n trong
giai doan dau (tir 30 dén 120 phut) thé hién qua su
ting lén dang ké chi s phan tram peptide hinh
thanh tir 12,87 dén 21,82%. Khi thoi gian thay phan
kéo dai dén trén 150 phut, toc do phan tmg cham lai
va chi s6 phan tram peptide hinh thanh thay déi
khong dang ké, tir 22,1% & 150 phut chi tang lén dén
22,2% & 210 phut do nhitng san phdm cta qua trinh
thity phan trc ché hoat dong cia enzyme, 1am cho toc
do6 phan tng bi giam.

ol J]
S 15
— O
2 i,‘ 1 ,0/0,506
7o —e—1,2/0,598
= = 05 1,4/0,690
= —o—1,6/0,782
ol 0

0 30 60 90 120 180 240

Thot gran, phut

Hinh 2. D6 thi thé hién sy thay déi ham leong
tyrosin theo ti 1&é enzyme papain/co chit (E/S) theo
thoi gian thiy phan

Bang 2. Hiéu sut thily phan tyrosine protein mau c4 Tra bing enzyme papain (%)

Ty R E/S Thoi gian thily phan

(mg (phit)
en e/
pfzgin)g 30 60 90 120 180 240
1,0/0,506 | 46,2931,1"|48,557+1,4|50,9170,6°|52,320+1,5"56,667+1,5"|  64,703%1,7°
1,2/0,598 | 46.383£0,9" |54,560+3,0° | 58,9802,1"| 60,867+2,0°|64,143£1,5'|  76,617+5,0°
1,4/0,690 | 39.3531,3%|43,49321,6° | 46,620£0,5°|49,36020,9°| 52,797+1,0°  56,517+2,0°
1,6/0,782 | 36,443%2,6° |40,283+2,0° | 44,640+1,7°|47,600+2,3°| 51,300+0,9° 54,507+2,5°

Ghi chu: Cic gid tri trung binh co cung chir trong cung mot cot thi khong co sw khac biét co y nghia, murc

do y nghia 5%.

Ham luong tyrosine san sinh va hiéu suét thay
phan ctia enzyme papain ting dan theo thoi gian thay
phan & tat ca cac ty le E/S. Hiéu suat thiy phan cta
enzyme papain tang dan tir ty lé E/S 1,0/0,506
(mgE/gPro) dén 1,2/0,598 trong 10 mL dung dich
dem va & t le 1,2/0,506 1a cao nhit. O tj le E/S la
1,6/0,782, hiéu suat thiy phan 1a thap nhat, diéu nay
ching t6 rang hoat tinh thiy phan cta enzyme
papain bi ttc ché bdi nong do co chat nay. Do d6, & ty
le E/S 1,6/0,782, hiéu suat thiy phan 1a kém hiéu

qua nhat va ty le 1,2/0,598 c6 hiéu suat thily phan
cao nhat, voi thoi gian 240 phut dat 76,617%

322 Hiéu suat thiy phin dam amin bang
phuong phap OPA

Nhu trong hinh 3, hiéu suat thay phan cta
enzyme papain theo ham luong amin cao nhat & cap
ty le E/S 1,2/0,598 mg/g trong thoi gian 240 phut 1a
70,91%. Khi ting luong enzyme va co chat len, hiéu
qua thay phan ctia enzyme papain ciing khong tang.
Cu thé, thoi gian thily phan 240 phut, voi ty e E/S 1a
1,4/0,690 va 1,6/0,782 hieu suat thiy phan tuong tmg
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1a 56,52 va 54,51%. Hiéu sudt thity phan ctia enzyme
bat dau gidm mac du nong do enzyme ting.

Két qua phan tich ANOVA, phuong trinh héi quy
thé hién su twong quan gitra enzyme/co chat va thoi
gian thiy phan nhu sau: Pam amin: -133,84 +
206,302*X  + 0,446089*Y - 0,000113258*Y*Y-
0,173474*X*Y — 78,4142*X*X; trong do: X- ti le
enzyme/co chat (E/S); Y- thoi gian thily phan, phat;
Z- dam amin, %.

Function
— 0.0
— 10.0
— 20.0

Z,%

Hinh 3. Hiéu suét thily phan dam amin protein mau
cé tra bing enzyme papain (%)

Két qua thi nghiém nay cao hon so v6i két qua
cua Slizyte, et al. (2005), hiéu suat thiy phan protein
ttr san phdm cé tuyét cta alcalase 1a 34,9%. Bén canh
d6, két qua nghién ctru nay phu hop voi hiéu suat
thiy phan tinh theo phuong phap OPA ctia enzyme
papain trén co chat casein sau 4 gio thay phan 1a
20,43%, nhung tiép tuc thuay phan 24 gio hieu suat
thay phan chi ting lén 22,06% (Luo, ef al, 2014).

Sau khi chon duoc cdp ti 1é enzyme/co chat
(1,2/0,598) & thoi gian thiy phan 240 phat, hon hop
dung dich thiay phan duoc ly tam (3000 vong/phut
trong 30 phut) dé loai bd chat khong hoa tan, roi
dem sdy phun & nhiét do 180°C. San phdm sdy phun
c6 do am va hoat do nudc ctia bot protein thily phan
lan luot 1a 5,95% va 0,49.

3.3. Khao sat duong cong sinh trudng cua
Bacillus subtilis

Theo bang 3 va hinh 4, mat do ban dau ciua B
subtilis trong nuoi cay la 7,15 IgCFU/mL. Sau thoi
gian khdo sat, mat do vi khuan tang dan va mat do
cao nhat dat duoc trong khoang thoi gian 24-36 gio.
Sau d6, mat do vi khudn bat dau 6n dinh. Mat do vi
khudn sau 52 gio bat dau gidm dan theo thoi gian.
Nghién cttu nay c6 mot diém twong déng voi nghién
ctru ctia Truong Thi Nhu Hiéu (2010), khi nuéi cdy
Bacillus subtilis trén moi truong ca peptone, pha
tiém phat kéo dai trong khoang thoi gian tir 0-2 gio,

vi khuén bat dau phat trién va c6 mat do té bao toi da
luc 28 gio. Vi khuan B. subtilis duoc nudi ciy trong
hai moi truong (protein mau ca va pepton thuong
mai) & moc thoi gian 8 gio, 1a thoi diém B. subtilis
bat dau phat trién manh nhat va giai doan chuyén ti
giai doan pha tiém phat sang giai doan pha liy thira.
Tuy nhién, & moc thoi gian 36 gid, vi khudn sinh khoi
va mat do té€ bao cao nhat, mat do t€ bao ctia B.
subtilis1a 8,58 lgCFU/mL (protein mau ca tra), trong
khi d6 & méi truong thuong mai 1a 8,44 1gCFU/mL.
biéu nay c6 thé duoc gidi thich nhue sau: Cac san
pham tir qua trinh thay phan protein ctia mau tra 1a
peptide va axit amin la méi truwong thich hop cho vi
khuidn B. subtilis dé dang hap thu va sinh trudng.
Theo Aspmo et al. (2005), kha nang sinh truong ctia
ching B. subtilis da tang tir 6 dén 10 gid va mat do té
bao 6n dinh trong vong 20-35 gio. Két qua cho thay,
vi khudn B. subtilis nudi cdy & moi truong san pham
thily phan nghién ctru c6 dwoc mat do té bao cao hon
moéi truong dinh dudong pepton thuwong mai. Cac so
sanh thong ké cho thdy su khac biet dang ké (p
<0,05) vé so luong vi khuin trong moi truong nudi
cay.

Bang 3. Mat d6 ctia té bao vi khuan Bacillus subtilis

theo thoi gian nuéi cdy
Thoi | Moi truong pepton | Moi truong pepton
gian, thuwong mai, thily phan mau ca,
gio 1gCFU/mL 1IgCFU/mL
0 7,15+0,00 7,1520,00
4 7,36+0,01 7,43+0,00
8 8,43+0,01 8,44+0,01
12 8,45+0,01 8,49+0,01
16 8,49+0,05 8,5120,01
20 8,54+0,01 8,54+0,02
24 8,56+0,01 8,53+0,01
28 8,42+0,01 8,54+0,03
39 8,45+0,01 8,57+0,02
36 8,43+0,00 8,58+0,01
40 8,46+0,01 8,54+0,02
44 8,48+0,03 8,56+0,01
48 8,51+0,01 8,53+0,01
52 8,40+0,01 8,51+0,01
56 8,38+0,01 8,49+0,01
60 8,34+0,01 8,45+0,01
64 8,28+0,02 8,42+0,01
68 8,23+0,04 8,4020,01
7 8,2120,04 8,38+0,01
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lgCFU/mL
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eMo1 trirong pepton thuong mai

mau ca S
Thoi gian (g10)

Hinh 4. Puong cong ting truéng ciia vi khudn Bacillus subtilis

3.4. Két qua khao sat sinh téng hop enzyme
protease tir vi khuan Bacillus subtilis

0,250 - Hoat tinh

+
0,194:0,02 0 1772623:' 0‘000 185+0.02
0,200 ) P i
\ SB——%0,190:0,02
0 0, 190202
0,150,151 1 0 0.04 “w 0,150+0.03

0,100 —\I6i trurong pepton thuong
mai

0,050

0,000

4 8 12 16 20 24 Th¢gian (g10)

Hinh 5. Sy bién thién sinh téng hop enzyme protease
ctia vi khuan Bacillus subtilis

Vi khuan Bacillus subtilis diroc nudi cdy bang
moi truong dinh dudng khic nhau san sinh luong
protease khac nhau (Truong Thi Nhu Hiéu, 2010).
Két qua tir hinh 5 cho thdy moi trudng nudi cdy B.
subtilis co hoat tinh protease thay d6i theo thoi gian.
Hoat tinh protease tang nhanh tir 8 gio 1én 16 gio G
va dat cuc dai tai thoi diém 16 gio. Két qua thong ke
cho thay nudi cay tai thoi diém 16 gio: moi truong
protein mau ca thiy phan cho hoat dong protease
cao hon moi truong peptone thuong mai (0,207+0,00
AU/mI>0,114+0,04) (Hinh 5). Tuy nhién, két qua
nghién ctru khong co su khac biét c6 y nghia thong
ké vé thoi gian nuéi cdy gitta moi truong protein mau
ca tra thity phan bang enzyme papain va moi truong
pepton thuong mai. Két qua nghién cttu ctia Truong
Thi Nhu Hiéu (2010), cho thdy thoi gian hinh thanh
protease t6i da thdp hon peptone tir qué trinh thay

phan mau ca tra bang enzyme papain nuéi vi khuin
Bacillus subtilis. Khi nuoi cdy vi khuin Bacillus
subtilis & moi truong protein mau ca tra thiy phan
bang enzyme papain sau 16 gio thi sy hinh thanh
protease bat dau giam, tai thoi diém 24 gio protease
la 0,150. Su hinh thanh protease s6m hon do vi
khuan Bacillus subtilis & moi truong thity phan mau
ca tra cho nguon dinh dudng axit amin doéi dao vi
khuén dé dang hap thu va sinh tdng hop protease dat
nhanh hon.

4. KET LUAN

Viéc st dung enzyme papain thity phan protein
mau ca tra c6 hiéu qua khi dung dé nuoi cay vi khuin
B. subtilis. Cac thong s6 dong hoc khi thiy phan co
chat mau ca tra bang enzyme papain 1a 0,0195 g
protein/10 mL va 0,7113 pmol tyrosin/phut. Thoi
gian thtly phan thich hop clla mau c4 tra biang
enzyme papain la 240 phat. Mac d6 thiy phan cao
nhat bién dong theo ty 1é E/S (enzyme 1,2 mg trong
0,598 g protein). So v4i moi truong pepton thuong
mai, protein thiy phan tr mau ca tra duoc st dung
lam moi treong nuoi cay vi khudn B. subtilis cho két
qua cao hon duwa vao chi tiéu sinh truéng va hoat
dong cta protease. Két qua thiy phan bang enzyme
papain trén co chat protein ¢ trong mau ca tra cho
thay giai phap nay 1a su lua chon phit hop dé st dung
nguén phu phdm mau c4 tao ra béi nganh cong
nghiép ca tra phi lé.
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USE OF PAPAIN ENZYME HYDROLYSIS OF PANGASIUS BLOOD BY-PRODUCT USING FOR
Bacillus subtilis CULTIVATION

Dang Minh Hien, Nguyen Thi Dieu,
Le Ngoc Quyen, Nguyen Cong Ha

Summary

Hydrolysates of the Pangasius blood were tested as an alternative to commonly used as complex nitrogen
sources for culturing of the Bacillus subtilis bacteria. As a result, the hydrolysis solution was achieved with
a kinetic index V,,, = 2.532 umol tyrosine per minute, K, = 1.201 g protein with reliability R = 0.986,
enzyme/substrate ratio (E/S) (1.2 mg enzyme/0.598 g protein). The optimum hydrolysis conditions of
papain for highest tyrosin and amino acids are at 55°C, pH 7.5, 240 minutes. Hydrolysis efficiency of
tyrosine according to enzyme/substrate 76.617%, amino acids efficiency of the enzyme/substrate was
70.91% at 240 minutes. Subsequently, the Pangasius blood protein hydrolysate was dry-sprayed at 180°C.
After drying, the moisture and water activity of dried fish protein hydrolysates were 6.05% and 0.55,
respectively. The amino acid composition of the protein hydrolysate prepared have the potential for
application as source of nitrogen in Bacillus subtilis bacteria growth media. Comparative studies with media
containing different nitrogen sources showed that Pangasius blood hydrolysate performed better than the
commercial peptone for Bacillus subtilis bacteria growth.
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Ngudi phan bién: PGS.TS. Té Long Thanh
Ngay nhan bai: 6/3/2020

Ngay thong qua phan bién: 8/4/2020
Ngay duyét dang: 15/4/2020

56 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2020



KHOA HOC CONG NGHE

TiNH HINH NHIEM KY SINH TRUNG O MOT s0O LOAI CA
KINH TE THUOC VUNG BIEN VINH BAC BO, VIET NAM
Nguyén Thi Hoang Ha!, Nguyén Thi Kim Dung?, Nguyén Van Ha?

TOM TAT

Thanh phan ky sinh triing & c4 bién trén thé gi6i duoc danh gia vo cung da dang, nhung chua c6 nhiéu
nghién cttu tai Vit Nam. Viéc xac dinh ky sinh trung lay nhiém & cac loai ca bién c6 gia tri kinh té 1a rat
quan trong nhiam cung cap co so khoa hoc dé quan ly ky sinh trung, giam thiéu cac rti ro nghé nuoéi ca
thuong phdm. Két qua nghién cttu da chi ra ring thanh phan loai ky sinh trung & 4 loai ca kinh té (ca Mu
sau soc, ca Doi muc, ca Du bac va ca Nau) 1a kha phong pht, dai dién cho cac nhém don bao, san 14 don
ch, san 14 song chd, giun tron, giun dau gai va giap xac ky sinh nhung ty 1é va cuong do nhiém thap nén
kha nang gay bénh con han ché. Mot s6 loai ky sinh triing da duoc phat hién trong nghién cttu ndy nhu cac
loai don bao 7Trichodina japonica, Cryptocaryon irritans; loai san 14 don cht Benedenia epinepheliva cac loai
giap xac ky sinh Caligus epidemicus va Alcirona krebsii c6 tiém nang gay bénh nghiém trong cho c4 nuoi

thuong pham, dic biét & c4 nuoi nam dau tién.

Tt khoé: Ky sinh trung, c4 bién, Trichodina japonica, Cryptocaryon irritans, Benedenia epinepheli, Caligus

epidemicus, Alcirona krebsii.

1. BAT VAN BE

Da s6 céc loai c4 bién Viét Nam phan bo rong rai
& viung bién lan can thuoc khu vuc nhiét doi va can
nhiét doi. Nhiéu loai phan b6 & bién Pong Trung
Hoa, bién Nhat Ban co6 ranh gi6i phia Nam 1a bién
bong nuoc ta, phan 16n song sat day hodc gan day.
Bui Dinh Chung (2003) thong ké khoang 130 loai ca
kinh té cht yéu & bién Viet Nam nam rai rac & hon 40
ho ca. C4 bién chi yéu duoc danh bat tu nhién
nhung mot s6 loai da duoc dua vao nuodi thuong
phdm dé khai thac loi ich kinh té ven bién. Viéc nuoi
tap trung trong cac 6 16ng chat hep nén hién tuong
ca nuodi chét thuong xay ra. Dau hiéu xuat hién khi
ca co6 biéu hién bat thuong, boi khong dinh huong,
thuong ndi 1én mat nuoc, bo an, 1o do, co thé bi mat
mau hodc 16 loét. C6 nhiéu nguyén nhan gay tit vong
& ca nudi, trong do dich bénh gay ra boi ky sinh
trung duoc ghi nhan cé ty 1é khong nhé. Dich bénh
thuong gay ton that kinh té 16n, nhat 1a & cac bé nuoi
ca My, ca Gio, ca Chém, ca Vuoc Nhat. Do cac loai
ca nay co gia tri kinh té cao, taing truéng nhanh nén
nguoi dan rat ua chuong cac doi tuong nudi nay. Su
phat trién 6 at nhung khong duoc kiém soat chat ché
vé con giong, thic dn va moi truong da lam tang kha
nang lan truyén dich bénh.

Cac loai ky sinh trung tiém ning gay bénh nguy
hiém & cac loai nuodi thuong ky sinh & cac co quan

! Truong Dai hoc Vin hod nghé thuat Quan doi
* Truong Pai hoc Vinh
?Vién Sinh thai va Tai nguyén sinh vat

nhay cam v6i moi truong (da, mang, vay, miéng); cac
loai c6 kich thudc 16n, cé cau truc gai, moc phat trién
gay t6n thuong lon; cac loai ¢ ty 1, cuong do nhiém
16m trén mot doi tuong vat cha; cac loai c6 chu trinh
song, phat trién chi trén mot vat cha, khong can vat
chi trung gian va cac loai c6 kha nang tai sinh san
rat nhanh trong khoang thoi gian ngan. Vi vay, diéu
tra sy nhiém ky sinh trung & cac loai ca kinh té bién
la cong viéc rat can thiét, nham canh bao nhimmg rai
ro vé dich bénh ¢ cac ving nuéi bién Viet Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

ba tién hanh thu mau dinh ky vao céac thang 3, 5,
8, 10 cac nam 2016-2019 tai cac dia diém nghién cttu
tr Méng Cai (Quang Ninh) dén Dong Hoi (Quang
Binh). Doi tuong ca bién 1a 4 loai ca cé gia tri kinh té:
ca Mu sau soc (ho ca Md, n=87), ca D6i muc (ho ca
boi, n=112), ca Du bac (ho ca Pu, n=62) va ca Nau
(ho c4 Nau, n=133). Doi tuong ky sinh trung 1a cac
loai don bao, giun san va giap xac Ky sinh & trén va
trong cac loai ca bién.

Mau ca bién duogc chup anh va dinh loai tai Vién
Sinh thai va Tai nguyén sinh vat. Mau giun dau gai
duoc dé chét tu nhién, sau d6 bao quan trong ethanol
70%; cac mau ky sinh trung khac duoc xtt ly bang
formol 4% noéng, sau d6 duoc bao quan trong etanol
70%. Mau san 1a don chi duogc xac dinh, phan 1ap tai
ch6 va lam tiéu ban glyxerin — gelatin dé nghién ctru
cau truc gai, moc va xuong. Cac mau ky sinh trung
dé lam tiéu ban nhuoém dugc xt Iy bang nudc nong
70°C va bao quan trong dung dich etanol 70%; mau dé
lam PCR duoc bao quan trong ethanol 95%.
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Mau giun san duwoc nhuoém borat carmin, lam
kiét nudc qua cac buodc con etanol 70, 80, 95 va 100%
va gan nhua dinh Canada. Mau vat duoc bao quan tai
Phong Ky sinh trung hoc, Vién Sinh thai va Tai
nguyén sinh vat.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ho ca Mu (Serranidae)

Ca Mu sau soc Epinephelus sextasciatus.

S6 luong nghién ctu: 87.

Ca Mu sau soc la loai c4 kinh t€ ven bo, song &
tang day c6 bun hoac cat. Phan bo & cac ving bién
thuoc Pong Nam A, Papua New Guinea, Solomon va
Dong Bic cta Oxtraylia. Chiéu dai ca khai thac
thong thuong khoang 20-50 cm, khoi luong 1-4 kg.
Thittc an cta ca M sau soc chu yéu 1a ca nho va giap
XAac.

O Viet Nam, c4 Mu sau soc phan bo ngoai tu
nhién cé kich thuoc nhé duoc khai thac bang cau &
ven bo. Loai ca nay ciing duoc nudi & vinh Ha Long
(Quang Ninh), Cat Ba (Hai Phong), Nghé An nhung
& quy mo nho.

Két qua diéu tra ky sinh triing & ca Mu sau soc
duoc nuoi & Cat Ba (Hai Phong) cho thdy, 8 loai ky
sinh trung thudc cac nhém don bao, san la don chu,
san la song chu va giap xac ky sinh duoc phat hién.
bay 1a cac loai ky sinh trung phé bién ¢ ca Mu nuoi
da duoc phat hién truéc day & vinh Ha Long (Quéang
Ninh) va vinh Lan Ha (Hai Phong). Nhin chung, ty 1é
va cuong do nhiém cac loai ky sinh trung & ca Mu
sau soc tuong doi thap.

Bang 1. Ty 1é va cuong do nhiém céc loai ky sinh triing & ca M sdu soc

Tén loai ky sinh tring | Vi tri ky sinh bia diém Ty 1é nhiém (%) Cuong do nhiém
Don bao
Trichodina japonica L4 mang Cat Ba 16,3 +
Cryptocaryon irritans L4a mang Cat Ba 9,3 +
San 14 don chu
Hallotrema epinepheli L4 mang Cat Ba 20,9 2-15
Benedenia epinepheli L4a mang Cat Ba 7,0 1-4
San 14 song chu
Helicometra fasciata Ruot Cat Ba 23,3 1-7
Prosorhynchus sp. Ruot Cat Ba 14,0 1-12
Giap xac ky sinh
Caligus epidemicus L4 mang Cat Ba 34,9 5-14
Alcirona krebsii Xoang m.aAng, CatBa 4,7 1-2

xXoang miéng

Ghi chu: (+): Nhiéu hon 200 ky sinh trung.

Trong s6 cac loai ky sinh trung duoc phat hién &
ca Mu tai ving bién vinh Bac bo, da xac dinh cac loai
tiém nang gay hai & ca Mu la loai don bao Trichodina
Japonica, Cryptocaryon irritans, loai san la don chu
Benedenia epinepheli va cac loai giap xac ky sinh
Caligus epidemicusva Alcirona krebsil.

Trung long Cryptocaryon irritans1a tic nhan gay
ra bénh dom tring (White spot) & c4 nudi va ca tu
nhién vao mua xuan hoac mua thu khi nhiét d6 nuéc
bién nam trong khoang 15-30°C. Pay 1a loai bénh ky
sinh trung nguy hiém do6i voi cac trai nudi ca bién
khu vuce chau A — Thai Binh Duong. Ca thuong bi tit
vong khi nhiém phai loai ky sinh tring nay néu
khong duoc diéu tri kip thoi va co thé nhanh chong
lay lan ra ca dan. Dau hiéu cta bénh nay thong
thuong 1a c4 c6 dom trang trén bé mat co thé, nhot

nhat, boi lo do, hay co vao long nuéi. Loai ky sinh
trung nay da dwoc ghi nhan trén ca Ma & vinh Ha
Long (Bui Quang Té, 1998) va & Khanh Hoa (Vo Thé
Diing, 2008).

Trung banh xe 7richodina spp. cing la doi
twong ky sinh gay bénh kha phé bién & cac loai ca
nudi nuoc lo, man ven bién trong khu vuce chau A —
Thai Binh Duong. Trung banh xe c¢6 dang hinh tron,
duong kinh tir 40-56 um, van dong theo kiéu quay
tron co thé nhu banh xe, bam vao co thé ca nho dia
bam. Trung banh xe sinh san vo tinh bang cach phan
doi, thuong dién ra quanh nim, sau khi roi co thé ca,
chung c6 thé song tur do trong nudce duoc 1-1,5 ngay.
bay la nguyén nhan trung banh xe dé lay lan tir ca
thé nay sang ca thé khac.
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Nhoém don bao nay dwoc phat hién trén ca Mu
nuoi ¢ Viet Nam voi ty 1é nhiém tuong doi cao, gay ra
triéu chimg kho thd. Dau hiéu nhiém bénh & ca nuoi
twong tw nhu cac bénh ky sinh trung khac, vi vay dé
phong chong co6 hiéu qua can phai kiém tra moé mang
va cac vét 1o loét dé xac dinh doi twong gay bénh.
Trung banh xe dic biét nguy hiém voéi cac doi tuong
ca huong, thuong gay chét ca con.

Séan 14 don cht ky sinh trén da, mang ca. Co thé
c6 cau tao van bam hodc moc bam; kich thuéc co thé
co thé dat toi 3-5 cm (Benedenia spp.). Chung c6 chu
trinh s6ng phat trién truc tiép, lay nhiém truc tiép tir
vat cht nay sang vat chit khac. San non sau khi né sé
tim dén vat chtt mot cach nhanh chéng va rat dé
dang trong diéu kién nuéi. San c6 moc lon & mut
cudi co thé @é giup ching bam vao vat chia. Chung
an chat tiét, cac t€ bao biéu mo, chat nhay va mau
ctia vat chd, lam vat cha suy yéu va chét. Van dé nay
sé trd nén rat nghiém trong khi chung tin cong ca
bot & trong moi truong nudi.

Loai san 1a don cht Benedenia epinepheli duoc
cong bo lan dau tién trén ca tu nhién & bién Nhat
Ban nam 1937, sau d6 duoc phat hién & nhiéu loai ca
Mu & cac ving bién can nhiét déi va nhiet doi (Leong
& Wong, 1988). Cac loai ca nudi bi nhiém B.
epinepheli nang khong chi bi ton thuong, xuat huyét
ma con bi chét do khong théd duoc vi mé mang bi
hoai tir nghiém trong (Leong, 2001). Cac vét thuong
do san 14 don cha gay ra la con duong truyén cac
bénh nhiém khudn, vi rut hodc nim (Leong & Wong,
1988). Diéu kién nuoi tap trung so lwong cé 16n cang
c6 diéu kien dé dang lay lan ky sinh triing tit ca bénh
sang c4 lanh, nhiéu truong hop hay diet ca dan ca
nuéi. Cac diu hiéu cho thdy c4 Md bi nhiém san 14
don chu duoc ghi nhan & Cat Ba (Hai Phong) 1a ca
boi bat thuong, co xat vao luoi; co thé xdm xit, mang
ca nhot nhat; 1o do, bd an; mat vay, xuat huyét va 1&
loét.

Ciac loai san 1la  don cha  khac
Pseudorhabdosynochus  epinepheli,  Haliotrema
epinepheli, Diplectanum grouperi tuy khong gay hai
bang loai B. epinepheli nhung néu ca nudi bi nhiém
thi sé lam cham su phat trién ctia dan ca, tham chi
lam chét c4 néu nhiém ning. Thong thuong nhimg
tén thuong do cac san 14 don chu gay ra khong lam
chét ca ma chi lam ca suy yéu va sau d6 nhimg ky
sinh trung co hoi, vi khuén, vi rat, ndm 1a céac tac
nhan gay tir vong & ca.

Loai Caligus epidemicus (Copepoda) da duoc
xac dinh la moét trong nhing loai giap xac ky sinh
gay bénh nguy hiém & cac loai ca bién nuoéi tai
Oxtraylia, New Zealand, Thai Lan, Philippin va Dai
Loan (Ho, 2000). Nhitng nam gan day, loai ky sinh
tring nay ti€p tuc duoc phat hién & Malaysia
(Venmathi Maran et al, 2009; Muhd-Faizul et al,
2012), Viet Nam (Vo et al, 2008) va Indonesia
(Yuniar et al, 2007). Trong @6, hon 5000 c4 thé cua
C. epidemicus duoc tim thdy chi trong mot c4 con ca
Chim (Acanthurus mata) duoc nuoi tai Philippin (Ho
et al, 2004). Miac du muc d6 nhiém cua C
epidemicus & cac loai c4 tu nhién thap nhung ty lé va
cuong do nhiém & ca nuodi twong doi cao va cac dau
hiéu bénh 1y do loai giap xac nay ky sinh & cac loai ca
nuodi ngay cang thé hién ro rang hon. Loai giap xac
nay c6 vong doi don vat chu, vi vay n6 rat dé dang
phat trién s6 luwong lon trong céac 1ong nuodi c6 mat do
ca nudi cao. Diéu nay ciing dan toi sw phat hién loai
nay ngay cang nhiéu & cac loai ca tu nhién, trén cac
V}‘mg bién méi ctia Oxtraylia, New Zealand, Thai Lan,
An Do, Viet Nam, Malaysia, Indonéxia, Philippin va
bai Loan. Cac loai ca nuoi trong khu vuec Péng Nam
A 1a ca Ma (£ coioides), ca Hoéng (Lutianus
argentimaculatus), ca Gio (Rachycentron canadum),
ca bia (Siganus guttatus), ca Chim (A mata), ca
Bong (Glossogobius celebius), ca Do6i (Paramugil
parmatus), ca Chim bac (Monodactylus argenteus)
déu bi nhiém loai ky sinh tring nay véi ty lé cao, c6
thé toi 100% (Ho et al, 2004).

Loai Alcirona krebsii (Isopoda) 1a loai giap xac
ky sinh c6 kich thuéc 16n (dai 10-50 mm), chung bam
vao da, mat, xoang miéng, Xxoang mang gay can trd,
kho chiu trong hoat dong cta c4, khong nudt duoc
thtc an néu nhiém & xoang miéng. C4 giong bi
nhiém loai giap xac nay thuong c6 dau hiéu hoai tit &
da, mang, miéng va chét sau 1-2 ngay.

3.2. Ho ca bai (Mugilidae)

Ca Doi muc Mugil cephalus.

S6 luong nghién ctru: 112.

O Viet Nam, ca Déi muc thuéng song & cac vung
nuéc ven bo, ctra song, dam pha nuéc lo ven bién,
phan bo tir Bac dén Nam, dang duoc nuoéi nhiéu &
vung bién Nam Dinh, Quang Ninh va Quang Binh.

bay 1a loai ca c6 nhiéu nhom ky sinh trung dac
trung nhu san 14 don cha thuoc giong Ligophorus chi
ky sinh & ho ca Doi hodc nhiéu loai san 14 thuoc ho
Haproporidae. Céac loai ca P6i muc duoc thu tai Tién
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Yén (Quang Ninh); Cat Ba, D6 Son (Hai Phong); Hai
Hau (Nam Dinh) va Déng Héi (Quang Binh). Két
qua phan tich mirc @6 nhiém ctia cac loai ky sinh
trung (Bang 2) cho thiy, ca nhiém ky sinh trung
thuoc cac nhém don bao, san 1a don chq, san 14 song

cht, giun dau gai va giap xac ky sinh. Cac loai ky
sinh trung KAudoa paraquadri-cornis (don bao) va
Ligophorus spp. (san 1a don chi) cé ty 1é va cuong
do nhiém rat cao.

Bang 2. Ty 1é va cuong do nhiém cac loai ky sinh triing & c4 Pdi muc

Tén loai ky sinh triing Vi tri ky sinh Dia diém Ty 1é nhiém (%) | Cuong do nhiém
Don bao
Do Son 92,0 +
Kudoa paraquadricornis Co CatBa 72,7 +
Hai Hau 66,7 +
Myxobolus omari Co Do Son 8,0 +
San 14 don chu
Do Son 80,0 4-165
Ligophorus spp. La mang Cat Ba 72,7 1-132
Hai Hau 100,0 3-45
San 14 song chi
Lecithaster mugilis Ruot Cat Ba 18,2 1-3
Skrjabinolecithum spasskii Ruot Cat Ba 9,1 1-5
Giun dau gai
Neoechinorhyncus ascus Ruot Cat Ba 11,1 1-5
Giap xac ky sinh
. CatBa 11,1 15
Lernanthropus tylosuri Mang Tien Yen 30,0 14

Ghi chu: (+): Nhiéu hon 200 ky sinh tring

3.3. Ho ca Pu (Sciaenidae)

CaDbu bac Argyrosomus agentatus.

S6 lwong nghién ctu: 62.

Cé4 du bac 1a loai ca kinh té séng & tang day.
Phan bo & bién Trung Quoc, Nhat Ban va Viét Nam.
Chiéu dai ca khai thac trong khoang 6-36 cm, khoi
luong trén dudi 1 kg. Thanh phan thic an cta ca du

tuong doi phong phu, bao gom sinh vat phu du, giap
xac trong dong vat day va ca tap.

Theo céc s6 lieu diéu tra va khai thac nhiéu nam
thi san luong ca Du bac danh bat duoc chiém 1,92-
2,15% tong san luong ca thu hoach (Nguén loi thay
san Viéet Nam, 1996).

Bang 3. Ty 1é va cuong do nhiém cac loai Ky sinh triing & ca Pu bac

Tén loai ky sinh trung Vi tri ky sinh bia diém Ty lé nhiém (%) Cuong do nhiém
Don bao
Unicapsula andersenae Co Mong Cai 40,0 +
U. galeata Co Db Son 66,7 +
Kudoa permulticapsula Co Hai Hau 52,3 +
Myxobolus ichkenlensis Co bong Hoi 70,0 +
M. leptobarbi Co Db Son 33,3 +
San 1a don chu
Dactylogyrus inversus La mang Cat Ba 100,0 1-13
D. gotoi L4 mang Db Son 11,1 2-7
Diplectanum puriense L4 mang b6 Son 33,3 2-17
San 14 song cha
Lecithochirium alectis Ruot b6 Son 19,0 2-5
Pleorchis hainamensis Ruot D6 Son 9,5 1-8
Stephanostomum bicoronatum Ruot Db Son 9,5 1-3
Phylodistomum sp. Bong dai b6 Son 4,8 1-2
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Giun tron

Ascarophis sp. Da day Cat Ba 13,3 1-7
Giun dau gai

Neoechinorhynchus pennahia Ruot Cat Ba 23,8 1-5
N. manubriensis Ruot Cat Ba 13,3 1-7

Ghi chu: (+): Nhiéu hon 200 ky sinh tring

Két qua diéu tra ky sinh trung & c4 DPu bac
(Bang 3) cho thdy, thanh phan loai ky sinh tring
tueong doi da dang c6 mat cac nhom don bao, san 14
don chd, san 14 song chd, giun tron va giun dau gai;
moi nhom tir 1-5 loai. S6 lwong ca Pu bac chi yéu thu
thap duoc tir Cat Ba va Dé Son (Hai Phong), moét so
Iwong nhé thu thap & Méng Cai (Quang Ninh), Hai
Hau (Nam Dinh) va Pong Héi (Quang Binh) chi
phat hién thay don bao. Ty lé va cudng do nhiém cac
loai ky sinh tring nhin chung thap, ngoai trit nhém
don bao ky sinh & co ca.

3.4. Ho ca Nau (Scatophagidae)

Ca Nau Scatophagus argus.

S6 luong nghién ctru: 133.

C4 Nau 1 loai nhiét doi, phan b6 rong tir chau A,
chau Uc dén chau Phi. O Viet Nam, ching phan bo &
khap cac ving bién tir Bac vao Nam, tir ngoai khoi
dén ving ctra song ven bién. C4 sinh song trong cac
khe d4, ran san ho, ctta cong, ao dam nuoc lo, noi cé
nhiéu rong réu 1a thtrc an wa thich cta ca. Ca thuong
song & do sau 1 — 4 m nuoc, nhiét do 21 - 28°C. Loai
ca nay dang duoc nuoi ¢ nhiéu viing ven bién nudc ta
vi ¢6 thit thom ngon, dé nudi.

Bang 4. Ty 1é va cuong do nhiém céc loai ky sinh triing & cA Nau

Tén loai ky sinh trung Vi tri ky sinh Dia diém Ty le nhiém (%) Cuong do nhiém

San 1a don cha
. . , Moéng Cai 90,0 5-27
Metahaliotremakulkarnii La mang Tien Yen 85.7 345
Mong Cai 83,3 3-14
M. mizellei La mang Tién Yén 71,4 1-21
Hai Hau 60,0 3-12
Mong Cai 66,7 597
M. scatophagi La mang Tién Yén 85,7 4-25
Hai Hau 60,0 2-26
M. similis La mang Mong Cai 66,7 3-16
M. ypsilocleithrum La mang Mong Cai 66,7 1-32

Giun dau gai

Filisoma indicum Ruot Hai Hau 40,0 1-6

biéu tra ky sinh tring ¢ c4 Nau duoc tién hanh &
tat ca 7 dia diém voi so6 luong nghién ctu 1a 133 ca
thé, két qua cho thdy & Mong Cai, Tién Yén (Quéang
Ninh) va Hai Hau (Nam Pinh) c6 ty 1é va cuong do
nhiém san 14 don chu rat cao. Mitc do nhiém san 14
don cht cao sé anh huong rat 16n dén ca nuoi, lam ca
cham 16n va thuong gay cac bénh truyén nhiém co
hoi khac.

bac biet ly tha, tat ca cac loai san 14 don chi déu
thuoc giong Metahaliotrema. Giong Metahaliotrema
co tong cong 7 loai trén thé gioi thi da phat hién 5
loai & trong vung bién nghién ctu. Cac loai san la
don chi nay déu c6 kich thuéc rat nhé (< 1mm)
nhung c6 thé phan biét kha ro qua kinh lip soi néi
boi kich thudc co thé ctia chung va hinh dang, kich
thudc ciia cac moc bam.

Loai giun dau gai F. indicum méi chi gap & Hai
Hau (Nam DPinh), day la loai ky sinh triing co6 kich
thudc teong doi 1on (4-7 cm).

4. KET LUAN

Bon loai ca kinh té nghién cttu c6 thanh phan
loai ky sinh trung kha phong phu, dai dién cho cac
nhom don bao, san 1a don chd, san 14 song chu, giun
tron, giun dau gai va giap xac ky sinh. Ty lé va cuong
d6 nhiém cua cac loai Ky sinh triing & cac loai vat chil
ca thap nén kha nang gay bénh con han ché. Mot so
loai ky sinh trung di dugc phat hién trong nghién
ctu nay nhu cac loai don bao Zrichodina japonica,
Cryptocaryon irritans; loai san 1a don chu Benedenia
epinepheli va cac loai giap xac ky sinh Caligus
epidemicus va Alcirona krebsii c6 tiém ning gay
bénh nghiém trong cho ca nudi thuong pham, dac
biét & ca nudi nam dau tien.
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INVESTIGATE THE STATUS OF PARASITIC INFECTIONS IN SOME ECONOMIC FISH
SPECIES IN THE GULF OF TONKIN, VIETNAM
Nguyen Thi Hoang Ha, Nguyen Thi Kim Dung, Nguyen Van Ha
Summary

This study provides a survey result of parasite infection in four marine fish species (Epinephelus
sexfasciatus, n=87; Mugil cephalus, n=112; Argyrosomus agentatus, n=62; and Scafophagus argus, n=133)
cultured and caught in the Tonkin Gulf, Vietnam. The parasite composition in the studied fish species is
quite diverse, representing the groups of Protozoa, Monogenea, Digenea, Nematoda, Acanthocephala and
Crustacea, but the infection rate and intensity were low so the ability to cause disease in the host were
limited. Some parasites were collected in this study such as 7richodina japonica, Cryptocaryon irritans
(Protozoa); Benedenia epinepheli Monogenea); Caligus epidemicus, Alcirona krebsii (Crustacea) have the
potential to cause serious disease in commercial farmed fish, especially in juveniles.
Keywords: Parasite, marine fish, Trichodina japonica, Cryptocaryon irritans, Benedenia epinepheli, Caligus

epidemicus, Alcirona krebsii.
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DANH GIA TINH HINH NHIEM BENH HOAI TU GAN

TUY CAP TREN TOM CHAN TRANG (Litopenaeus
Vannamei @ TiINH THUA THIEN - HUE

Tran Quang Khanh Van!, Pham Thi Hai Yén!,

Hoang T4n Quang?, H6 Thi Tung!, Nguyén Khoa Huy Son!,

TOM TAT

Nguyén Quang Linh3, Nguyén Duy Quynh Tram!

Muc tiéu ctia nghién cttu ndy nham danh gia tinh hinh nhiém bénh hoai ti gan tuy cdp (AHPND) trén tom
chan trang nudi & tinh Thtra Thién - Hué va xac dinh tac nhan gay bénh. P4 tién hanh diéu tra bang bang
héi va phong van sau 30 ho nuoi & xa Dién Huong (huyén Phong Dién) va xa Vinh My (huyén Phua Loc)
tinh Thira Thién - Hué. Déng thoi da thu 70 mau tom bi béenh AHPND dé phan 14p va xac dinh tac nhan gay
bénh duya vao dic diém sinh ly, sinh héa va st dung kit API 20 E. Két qua diéu tra & hai viing nuéi doc pha
Tam Giang cho thdy, hon 96% ho nuéi c6 tom chan trang bi bénh hoai tir gan tuy cap véi cac mitc do nhiém
khac nhau. Nguyén nhan chi yéu tir con giong mang mam bénh va quan ly moéi truong nuodi khong tot. Két
qua nudi cdy, phan lap tir mau bénh phdm cho bi€t tdic nhan gay bénh chinh 1a loai vi khuidn Vibrio

parahaemolyticus.

Tix khoa: Bénh hoai tir gan tuy cap, nudi ban tham canh, tom chan trdng, vi khuan Vibrio parahaemolyticus.

1. BAT VAN BE

Trong 10 nam gan day, nuodi tom chan tring
Litopenaeus vannamei phét trién manh & hau khap
cac ving mién ctia nudc ta, trong dé co tinh Thira
Thien - Hué. Theo Nguyén Thanh Tung (2015), dién
tich ao nuéi tom chan trang ting 19,2%/nam trong
giai doan 2010-2014. O cac tinh mién Trung, nuoi
tom chan trang tham canh chiém 50% tong dién tich,
ban tham canh 49,3% va quang canh chi c6 0,7%. O
Thira Thién - Hué, nuéi tom chan trang c6 hai hinh
thic nuoi tham canh trén cat (cha yéu) va ban tham
canh & cac ao ven pha Tam Giang. Tuy nhién, su gia
tang dién tich nuoi, su di nhap tom giong va quan ly
khong tot moéi truong nuodi dan dén suw xuat hién va
lay lan nhiéu bénh nguy hiém, trong d6 c6 bénh hoai
ttr gan tuy cdp tinh (AHPND).

Bénh hoai ttr gan tuy cip tinh xuat hién & nuéc
ta vao nam 2010 & dong bang song Ctru Long, sau do
lan rong ra nhiéu ving khac va gay thiét hai 16n.
Theo cac nghién ctu, tac nhan gay bénh duoc xac
dinh do vi khudn Vibrio voi nhiéu ching khac nhau
(Vu Nuodi tréng thiy san, Tong cuc Thay san, 2012).

! Khoa Thuy san, Truong Pai hoc Nong Lam, Pai hoc Hué
*Vién Cong nghé Sinh hoc, Pai hoc Hué

3 Pai hoc Hué

Email: ndqtram @hueuni.edu.vn

Vi khudn nay da bi nhiém boéi mot loai thuc khuan
thé (phage) sinh ra doc t6 cuc manh gay hoi ching
AHPNS cho tom nudi, déng thoi khong mang gene
TDH (Gene gay dung huyét truc tiép dé khang voi
nhiét d0) c6 kha niang gay bénh cho con nguoi. Mic
do tram trong ctia dich bénh & timg ving nuodi phu
thuoc vao chat luong tom giong va diéu kién moi
truong ao nudi (du luong thudc bao vé thuc vat, oxy
hoa tan thap, @6 man cao, bi 6 nhiém httu co).

Mic du duoc biét dén nhung AHPND trén tom
chan trang nudi & Thira Thién - Hué, dic biét & hinh
thiec nuodi ban tham canh rat it duoc cong bo. Chinh
vi vay viéc danh gia tinh hinh nhiém AHPND trén
tom chan trang & tinh Thtta Thién - Hué ciing nhu
van dé nghién ctu, phan lap cac ching vi khuin
Vibrio sp. gay béenh AHPND Ila rat can thiét nham
huong dén tim ra cac phuong phap phong va tri bénh
hiéu qua dam bao cho su phat trién bén vimg cta
nganh nuoi trong thiy san.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Phuong phap nghién ctru danh gia tinh hinh
nhiém bénh AHPND

Nghién ctu da dugc tién hanh tai xa Dién
Huong (huyén Phong Dién) va xa Vinh My (huyén
Phu Loc) cua tinh Thita Thién - Hué tir thang
12/2018 @én thang 5/2019.
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Xay dung bang hor Xay dung bang hoi diéu tra
dua trén cac tiéu chi ctia muc tiéu nghién cttu can cé
va dua trén tai lieu vé phuong phép diéu tra chuyén
nganh thiay san. Dat ra cac tinh huéng gia dinh c6
thé xay ra khi tién hanh diéu tra dé xay dung phuong
an diéu tra thich hop nhat.

Chon diém va ho diéu tra: Hai xa dai dién cho
hai viing nuoi tom phd bién doc pha Tam Giang da
dugc chon lam diém nghién ctu, d6 1a xa Dién
Huong & phia Bac va xa Vinh My & phia Nam cta
tinh Thtra Thién - Hué. Do s6 h¢ nudi tom thé khac
nhau nén s6 ho duoc chon dé diéu tra khac nhau &
modi xa. Theo d6, 20 ho & xa Pién Huong va 10 ho &
xa Vinh My (huyén Pha Loc) da duoc chon dé diéu
tra. Cac ho duoc chon ngau nhién tir danh sach cta
toan bo cac ho nuoi tai xa do nguoi phu trach vé nuoi
trong thuy san tai dia phwong cung cép.

2.2. Phuong phap nuéi cdy, phan lap, x4c dinh
tac nhan giy bénh AHPND

Mau tom bi bénh hoai tir gan tuy duogc thu tai
cac farm va cac ho dan nudéi tom chan tring tai tinh
Thira Thién - Hué. Mau tom bénh duoc thu nguyén
con, con song, quan sat va ghi chép tinh trang cta
dan tém va khu vuc nuéi.

Thu mau chon loc ddi véi nhitng mau cé xuat
hién dau hiéu bénh ly: tom bé an, boi cham chap va

tap mé, ruot rong, khi gidi phau bén trong dé thu
khoéi gan tuy, nhan thdy gan tuy nhat mau, teo va dai.

Trudc khi phan 1ap vi khudn, mat ngoai co thé
tom duoc khir trung bang con 70° va lau sach. Vi
khuan Vibrio sp. duoc phan lap tir gan, tuy cta tom bi
bénh hoai tit gan tuy. Mau bénh duoc ciy trén moi
truong TCBS & nhiét @6 30°C trong 24 gio.

Cac chi tieu hinh thai, sinh ly va sinh hoéa duoc
chon dé dinh danh vi khuan va duoc trinh bay & bang
4. Hinh dang, kich thudc ctia vi khuan duoc xac dinh
bang phuong phap nhuém Gram (Christian Gram,
1884); (Vii Thi Minh Puc, 2001). Cac dic diém sinh
ly va sinh hoéa dugc xac dinh dua theo cAm nang cta
Cowan va Steels (Barrow va Feltham, 1993) va st
dung kit API 20 E (BioMerieux, Phap).

2.3. Phuong phép xtt li s6 liéu

S6 lieu diéu tra duoc xir ly thong ké mo ta trén
may tinh bang phan mém Microsoft Excel 2007.

3. KET QUA VA THAO LUAN

3.1. Tinh hinh bénh hoai tir gan tuy cép tinh

Két qua diéu tra tinh hinh bénh hoai tit gan tuy
cap tinh & vung nghién ctru tai Thira Thién - Hué
duoc trinh bay qua bang 1.

Bang 1. Két qua diéu tra tinh hinh bénh hoai tir gan tuy cip tinh

Chi tiéu S6 ho Ty 1é (%)
Co 29 96,7
Bénh hoai tg tu ;
énh hoai tir gan tuy Khong 1 33
Boi 1o do gidam an, cham 16n 30,0
, Mém vo 5 16,7
Dau hiéu bénh ly :
au et benh ly Gan teo hoac sung 27 90,0
Ruot rong 8 26,7
. e Vu heé 10 33,3
Mua vu xuat hién Vu dong 20 66.7
Con giong 17 56,7
Nguon nuéc 4 13,3
Nguyén nha -
guyennhan Quan li ao 0 0
Moi truong 17 56,7
30-50 17 56,7
Ty le chét (%) 50-70 11 33,7
70-90 2 6,6
<10 0 0
Giai doan tom bi bénh | 10 - 35 ngay tudi 29 96,7
35 - 60 ngay tudi 1 3,3
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N Mt A 1in 1 26 86,7
Tan suat xuat hién 5 4 133
Thép 12 40,0

Mtrc @6 nghiém trong | Cao 2 6,7
Trung binh 16 53,3

Khong xir li 1 3,3

L Thay nuoc 20,0

Phuong phdp xtr Diing thudc 11 36,7
Ché pham sinh hoc 12 40,0

Két qua & bang 1 cho thdy, da s6 tom chan trang
do cac ho nuoéi & hai viung diéu tra Dién Huong va
Vinh My déu mac bénh gan tuy cap tinh (96,7% s6
ho), ching té bénh nay dang la nguy co hang dau
khién nguoi nudi lo lang. Theo mo ta ctia nguoi dan,
ban dau khi tom bi bénh c6 dau hiéu gidm an, boi 1o
do, tdp mé... Tiép theo, tom bénh c6 hién tuong
mém vo, mau sac co thé bién déi; két qua giai phau
bén trong cho thiy gan tuy mém nhin, sung to hodc
bi teo lai.

Bénh nay thuong xuat hién vao mua dong (66,7%
s6 ho) nhiéu hon mua he (33,3%) va chu yéu & giai
doan tom tir 10 dén 35 ngay tudi. Pa s6 ho (56,7%)
cho rang mam bénh tir con giong va moi truong 1a
tac nhan gay bénh chinh. Bénh xuat hién 1 14an la cha
yéu (86,7%) va rat it xuat hién 2 1an (13,3%).

Ty lé chét khoang 30-50% s6 tom trong ao nudi
thuong gap & da so6 ho (56,7%) va trén 70% chi chiém
6,7% s0 ho nuoi. Nguoi dan tu danh gia mac do
nghiém trong ctia bénh nay & mc trung binh (53,3%
s6 ho), tuy nhién, 6,9% s6 ho danh gia nghiém trong.
biéu nay c6 thé do cac ho do da gap hién twong tom
chét trén 70% do bénh nay.

Khi tom biéu hién bénh, tat ca cac ho nuoi déu
xtt ly v6i nhiéu phuong phap khac nhau, trong d9, st
dung ché phdm sinh hoc 1a cha yéu (40% s6 ho), st
dung thuoc (36,7%), thay nudc (20%); tuy nhién, co 1
ho khong xtt ly. Viéc khong xit Iy tom bénh co thé 1a
nguon lay lan mam bénh trong nudc giira cac ao.

Két qua diéu tra hién trang nuoi tom chan trang
tai tinh Thtra Thién - Hué cho thdy, mac du phan 16n
cac ho nuoi déu gap bénh nay trong qua trinh nuoi,
nhung trén 50% s6 ho nudi danh gia ring muc do
nghiém trong chi & muc trung binh. Diéu nay cho
thay rang, so voi nhitng nam trudc day tir 2011-2014
thi tom nhiém bénh hoai tir gan tuy khong con dang
lo. Hién nay khi biét duoc nguyén nhan chinh gay
nén bénh 1a do vi khuan Vibrio, nguoi dan da co
nhtmg bién phap phong bénh va tri bénh hiéu qua.
Phan 16n nguoi dan st dung cac ché pham sinh hoc
dé xtr Iy moi truong, cai tao ao, quan ly moi truong
trong suot vu nudi...Két qua nay da duoc kiém ching
qua diéu tra (ty 1é song dat 50%).

Ngoai bénh hoai tir gan tuy cip tinh, qua diéu tra
nhan thay tom nuéi & cac ving khao sat con mac
phai mot s6 bénh khac nhu: bénh dom trang, dau
vang, Tau ra, coi, phan trang.... Két qua nay duoc mo
ta qua bang 2.

Béang 2. Mét s6 bénh thuong gip trén tom chén tring ngoai bénh hoai tir gan tuy cip

STT Bénh Da4u hiéu bénh ly Ty 1é (%)
Tiéu thu thic an gidm sut, tham chi ting cuong do bat moi, sau vai
1 Bénh dom |ngay moi cé dau hiéu giam an dan dén boé an. Tom boi dat bo, 1o do, 133
trang c6 d6m trang tron dudi 16p kitin, ddc biet 1a cac dom trang tap trung ’
& giap dau nguc, tom bénh chuyén sang mau hong do.
5 Hoi chimg | Tom chuyén sang mau doé nhat, tom mém v, rudt rong va thuong 6.67
taura chét khi 16t x4c, c6 nhiéu thuong tén mau nau trén vo kitin ’
5 Bénh dau|Tom boi 1o do, tdp mé ao, tom nhot nhat, ddu nguc phong lén mau 6.67
vang vang. Mang tom mau trang vang nhat hoac nau, gan vang nhot. ’
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Tom bénh thuong c6 mau den toi, kém 4n, coi coc, cham 16n, chu ki
4  |Beénh coi 1ot xac kéo dai nén trén mang va bé mat co thé bi cdm nhiém rat| 3,33
nhiéu cac tac nhan co hoi.
A . |Xuat hién vao giai doan tom duoc 40-70 ngay tudi moi biéu hién nhu:
Bénh phan . o ) . L . \ .
5 trdn duc than, ruot rong, khéng co thic an, gan c6 mau trang va teo lai.| 20,0
g Tom biéng an, cham 16n va phan c6 mau trang.
Bénh thuong xuat hién & tom hon 10 ngay tudi, phan mé co chay doc
6 Bénh  cong|theo co thé c6 mau trang duc keém theo hién twong cong than, phan 133
than, duc co  |[co dudi c6 mau trang duc sau d6 lan dan khap co thé & giai doan ’
nang co6 thé dan dén hoai ti va dé & phan co.
X .. |Boi yéu 1o do, bat méi kém, mot s6 con dat vao bo. Quan sat vo va
Bénh phat| . P 1 L R
7 san than thay mau cdu ban, co ¢c6 mau duc, gan teo, rudt rong, trong| 3,33
g bong t6i phat anh sang xanh.

3.2. Xac dinh tAc nhan giy bénh

321 Két qud kiém tra khoi luong, chiéu dai
mau bénh pham

Kiém tra khoi luong, kich thuéc mau bénh pham
dong vai tro quan trong trong viéc chan doan bénh
trén dong vat thuy san, do mdi giai doan thuong cam
nhiém v6i mot s6 tac nhan gay bénh nhat dinh. Do
vay, viéc xac dinh duoc giai doan phat trién ctia tom
chan trang sé giup khoanh ving duoc tdc nhan gay
bénh dé dua ra két qua chinh xac trong qua trinh
phéan lap va phong tri bénh.

Mau bénh phdm tom dugc thu & giai doan tir 22
dén 35 ngay tudi, voi téng s6 mau 1a 70, sau khi thu
tién hanh can khoi luwong, do chiéu dai ctia tom. Két
qua trung binh vé khai luong, chiéu dai ctia cac mau
tom nghién cttu duoc thé hién & bang 3.

Bang 3. Khéi legng, chiéu dai miu toém
Khoi luong (g/con) | Chiéu dai (cm/con)

TB+ SE TB+ SE
0,64+ 0,22 4,37+£0,29
3.2.2. Két qua phan Iap, dinh danh vi khuan
Da4u hiéu bénh ly

Trong qua trinh thu mau, quan sat cac dau hiéu
bén ngoai, hoat dong va tap tinh ctia tom nhan thay:
tom hoat dong cham chap va tdp mé, co6 hién tuong
bo an. Khi tach bé 16p giap dau nguc quan sat thay
gan tuy nhat mau, teo, dai va ruot rong khong co
thic an.

Két qua phan lap, dinh danh vi khuin gay bénh

Trén moi truong Thiosunfate Citrate Bile Salt
Sucrose (TCBS) khu4n lac ¢c6 mau xanh, nhimng
khuidn lac nay khi duoc cdy chuyén sang dia

moi truong Tryptic soy agar (TSA) (co b6 sung 1,5%
NaCl) khuan lac phat trién c6 mau kem hodc mau
trang duc v6i hinh dang va kich thuéc khudn lac
twong te nhu trén moi truong TCBS. bac diém
chung ctia cac ching phan lap duwoc déu 1a vi khuan
Gram am, hinh que c6 kha nang di dong, phan tng
duong tinh véi oxidase, catalase, c6 kha nang lén
men duong trong diéu kién ki khi va hiéu khi. Dua
vao dac diém hinh thai, sinh ly, sinh hoa va két qua
kiém tra bang kit API 20E cac chiing vi khuin nay
duwoc dinh danh 1a vi khuan Vibrio parahaemolyticus.

Hinh 1. Khuén Iac trén moi
truong TCBS
Két qua thir phan tmg sinh hoa

Hinh 2. Két qua
nhuém Gram

Tir khuén lac thu dugc trong qua trinh nudi cay
phan 1ap tién hanh th cac phan tmg sinh héa (kit
API 20E), dé dam bao tinh chinh x4c da tién hanh lap
lai cac phan tmg 3 lan. Két qua duoc trinh bay qua
bang 4.

Két qua dinh danh biang bo kit API 20E cho thay
dac diém sinh ly, sinh héa ctia 2 ching V.
parahaemolyticus trong nghién ctru giong voi chiing
vi khudn V. parahaemolyticus cta Buller (2004), trit
chi tiéu sir dung citrate va acetoin production két qua
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kiém tra 1a duong tinh so vdi két qua ctia Buller

(2004) 1a am tinh.

Bang 4. Dic diém sinh ly, sinh hoéa ciia cac ching Vibrio sp.

Chi tieu Chuing vi khuin ATCC 43996
VVH 19 VVH 33 (Buller, 2004)

Nhuom Gram - - -
Hinh dang Que ngin Que ngin Que ngin
Phat trién trén TCBS Xanh Xanh Xanh
Di dong + + +
Sinh catalase + + +
Sinh oxidase + + +
Phan tmg lén men yém khi + + +
Phan tng lén men hiéu khi + + +
Sinh beta — galactosidaza - - -
Agrinine - - -
Lysine + + +
Ornithine + + +
Stt dung Citrate + +
Sinh H,S - - -
Sinh ureaza - - +
Sinh tryptophane - - -
Sinh indole + + +
Acetoin production + + +
Sinh Gelatinaza + + +
Stt dung duong Glucose + + +
Manitol + + +
Inositol - - -
Sorbotol - -
Rhamnose - - -
Sucrose - - -
Melibiose - - -
Amygdalin - - +
Arabinose + + -

Ghi chi: (+) duong tinh, ) 4m tinh

7
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Hinh 3. Két qua thir phan tmg héa sinh V.
parahaemolyticus gay bénh AHPND
4. KET LUAN
ba s6 cac ho nuoi déu co tom bi bénh hoai tir
gan tuy cap (96,7%), ngoai ra mot s6 bénh khac ciing
xuat hién (d6m trang, phan trang, phat sang...).
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Két qua nuoi cdy phan lap, nhuom Gram va test
phan tmg sinh hoa (kit API 20E) da xac dinh duoc vi
khuan Vibrio parahaemolyticus 1a mot trong nhimg
tac nhan chinh gay bénh hoai tit gan tuy trén tém
chan trang tai Thira Thién - Hué.
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EVALUATION THE SITUATION OF ACUTE HEPATOPANCREATIC NECROSIS DISEASE ON
WHITE LEG SHRIMP Litopenaeus vannamei IN THUA THIEN - HUE PROVINCE

Tran Quang Khanh Van!, Pham Thi Hai Yen!,

Hoang Tan Quang?, Ho Thi Tung’, Nguyen Khoa Huy Son’,

Nguyen Quang Linh? Nguyen Duy Quynh Tram!

! Faculty of Fisheries, University of Agriculture and Forestry, Hue University

Institute of Biotechnology, Hue University
JHue University
Email: ndqtram@hueuni.edu.vn

Summary
The aims of this study were to assess the situation and identify pathogens cause acute hepatopancreatic
necrosis disease on white leg shrimp in Thua Thien Hue province. A total of 30 households in Dien Huong
(Phong Dien district) and Vinh My commune (Phu Loc district) was interviewed and 70 shrimp samples
with acute hepatopancreatic necrosis disease symptoms were collected to isolate and identify pathogens
based on physiological, biochemical characteristics and use of API 20 E kit. Over 96% of farmers had
pancreatic necrosis syndrome with different levels of infection, mainly from the fry carrying pathogens and
poor culture management. Vibrio parahaemolyticus was identified as the main pathogen that caused

AHPND.

Keywords: AHPND, semi-intensive culture, Vibrio parahaemolyticus, white leg shrimp.

Ngudi phan bién: TS. Bui Quang Té
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DA DANG THANH PHAN LOAI CHIM 0 KHU BAO TON
THIEN NHIEN DAT NGAP NUOC TIEN HAI, TiNH THAI BIiNH
Nguyén Lan Hung Son!, Lé Thi Lan Anh%?2, Tran Nam Hai!, Tran Pic Hau!

TOM TAT

Khu Bao tén Thién nhién Dat ngap nuéc Tién Hai véi dien tich 12.500 ha nim & phia Nam huyeén Tién Hai,
tinh Thai Binh. Trong khu béo tén c6 12 kiéu sinh canh chinh, trong d6 chti yéu Ia sinh canh bai cat ngap
triéu, trang say, rimg ngap man. Pay 1a mot trong 63 ving chim quan trong & Viet Nam. Nghién cttu khu he
chim & day trong nim 2019 va dau nam 2020 da ghi nhan duwoc 74 loai chim trong d6 c6 22 loai ghi nhan bé
sung moi nang téng sé loai chim ghi nhan duoc & khu bao ton lén 186 loai thuoc 15 bo, 47 ho. 8 loai chim
quy, hiém da duoc ghi nhan trudc day & khu vyc khong duoc ghi nhan lai trong nghién cttu nay. Can tiép
tuc tién hanh cac nghién cttu quan trac quan xa chim dac biét 1 cac quan thé chim nuéc & day dé cé cac
giai phap quy hoach, quan ly hai hoa gitta phat trién nudi tréong thiy san, du lich va bao tén da dang sinh

hoc, bao vé méi truong.

Tt khoa: Chim, da dang, ghi nhan mdi, ving chim quan trong, Tién Hai.

1. BAT VAN BE

Khu Béo ton Thién nhién Dat ngap nudc Tién
Hai (KBTTNDNN), tinh Thai Binh dugc cong nhan
1a khu bao ton thién nhién vao nam 1994 voi dién tich
quy hoach hién nay 1a 12.500 ha. Nam 1995, B6 Khoa
hoc, Cong nghé va Moi truong da xac dinh Khu
Ramsar Xuan Thay bao gom ca Con Vanh va Con
Thua trong KBTTNDNN Tién Hai. Khu bao ton nim
trong vung 10i cia Khu Du trir sinh quyén chau thé
song Hong dugc UNESCO cong nhan nam 2004.
Tién Hai tiép giap voi Vuon Quoc gia (VQG) Xuan
Thuy va tao thanh mot don vi sinh thai lién tuc [9].
KBTTNDNN Tién Hai c6 toa do dia ly: tir 20°24’14”
dén 20°22’ vi do Bac va tir 106°31° dén 10637’ kinh do
bong. Khu bao tén nam & phia Nam huyén Tién Hai,
gi6i han phia Nam 1a ctra Ba Lat song Hong, phia Bac
la lach sau ctra Lan va phia Tay giap dé chan bién
trén dia phan 3 xa: Nam Thinh, Nam Hung va Nam
Phu véi chiéu dai 12 km, phia Pong 1a cén cat (Con
Vanh va Cén Thu) chay dai dat doan 15 km tix ctta Ba
Lat dén ctra Lan giap voi bién Pong. Trong khu bao
ton co6 12 kiéu sinh canh chinh, trong d6 chu yéu la
sinh canh bai cat ngap triéu, trang say va rimg ngap
man. Ring ngap min cé thuc vat vu thé 1a Trang
(Kandelia cande) va Ban chua (Sonneratia
caseolaris). Trén cac con cat cht yéu 1a trong cay phi
lao (Casuarina equisetifolia). Sinh canh bai boi ngap

! Truong Dai hqc Su pham Ha Noi
? Truong Cao déng Su pham Nam Binh
Email: sonnlh@hnue.edu.vn

triéu 1a mot sinh canh quan trong dic biét doi voi cac
loai chim ven bo. KBTTNDNN Tién Hai 1a mot trong
63 vung chim quan trong (IBA) & Viét Nam [9]. Cho
dén nay da co mot s6 nghién ctru vé khu hé chim &
Tién Hai. Nam 1995, trong du 4an kha thi thanh lap
KBTTNDNN Tién Hai da ghi nhan duoc 155 loai
chim [11]. Nghién cttu ctia Pedersen, Nguyen Huy
Thang (1996) [6] da ghi nhan duogc 6 ca thé Co mod
thia mat den (Platalea minon), 2 ca thé Mong bé mo
ngan (Saundersilarus sauders) & day. Mua dong
nam 2005/2006 nghién ctiu ctia Nguyén Dac Tu va
nnk. [8] da ghi nhan duoc 57 loai chim va 700 ca thé
chim ven bién ciing nhu 16 c4 thé vit chua dinh tén.
Trong nghién ctru nay da ghi nhan 7 ca thé Co thia
mat den, 38 ca thé Mong bé mé ngan va 1 ca thé Dai
bang den (Clanga clanga). Nghién cttu cia Vi Trung
Tang va nnk. (2007) [10] da ghi nhan & hé sinh thai
dat ngap nuoc ven bién huyéen Tién Hai co 132 loai
chim nhung khéng c6 danh luc trong bai bao. Cho
dén nay nghién cttu chim ¢ Tién Hai van con roi rac,
chua hé thong va lién tuc. Vi vay, can thiét phai tién
hanh nghién ctu toan dién dé co6 thé xay dung mot
danh luc chim hoan thién cho KBTTNDNN Tién Hai
lam co so tiép tuc cap nhat trong cac nghién ctru tiép
theo.

2. PHUONG PHAP NGHIEN CUU
2.1. Thei gian, dia diém nghién ctu

Nghién ctu duwoc thuc hién trong nam 2019 va
dau nam 2020 tai KBTTNDNN Tién Hai, huyén Tién
Hai, tinh Thai Binh. 5 dot thuc dia duoc trién khai
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trong cac thang 3, 4, 8/2019 va thang 1, 3/2020 véi
17 ngay thuc dia (Bang 1).

Bang 1. Toa 06 céc tuyén diéu tra chim &
KBTTNDNN Tién Hai, tinh Thai Binh

Tén tuyén Toa do dia ly
- Tuyén 1ven 20°16°25.4"N - 106°36’16,9’E dén
bién con Vanh 20°14’58”N - 106°35’38,8"E.
- Tuyén 2ven 20"6°31,3"N - 106°36’18,4”E dén
bién con Vanh 20°17°24”N - 106°36’27"E
dg‘f{;; ‘I?_I‘ig; _ 20216:25.4:N - 106236:16;9”E dén
Nam Thinh 20°21’48,5"N - 106°34’41”E
- Tuyén 4 doc 20°17°28,8"N - 106°34’48,4”E dén
dé Nam Phu 20°17°37,4"N - 106°33’42"E
- Tuyén 5di
thuyén theo 20°17°16,4"N - 106°35’08.8”E dén
song rach xuyén | 20°19°18,6"N - 106°36°02,4"E
ring ngap man

2.2. Phuong phap nghién ctru

Trén moi tuyén nghién ctru, cac loai chim dwoc
ghi nhan bang mat thuong & cu ly gan hay bang ong
nhom Steiner SkyHawk Pro 10 x 42, ong fieldscopes
Nikon ED82 75X & cu ly xa. Chim duoc chup anh
bang may anh Nikon Coolpix P1000. Dinh loai nhanh

cac loai chim ngoai thuc dia tham khao cac tai lieu
Robson (2015) [7], Craik, L. Q. Minh (2018) [3]. Tén
khoa hoc cac loai va danh luc chim sap xép theo hé
thong phan loai duoc dé xuat trong danh luc chim
thé gi6i ctia Howard va Moore. Tén phé thong theo
tai lieu cha Nguyén Lan Hung Son, Nguyén Thanh
Van (2011) [5]. Tén loai duogc tu chinh dua trén mot
s6 két qua cap nhat gan day vé phan loai hoc [1].
Hién trang bao ton cta cac loai dua theo Danh luc
Do IUCN (2020) [4] va Sach Do Viet Nam (2007) [2].
Danh luc chim duoc xay dung trén co s& cap nhat
cac danh luc chim ctia KBTTNDNN Tién Hai da
duoc ghi nhan trudc day.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan loai chim & KBTTNDNN Tién
Hai

Nghién ctu trong nam 2019-2020 di ghi nhan
duoc @ KBTTNDNN Tién Hai 74 loai chim véi 53 loai
chup duoc anh va 21 loai chi quan sat duoc. Trong
do, da ghi nhan lai duwoc 50 loai chim so véi nghién
ctru trude day va ghi nhan méi bé sung cho Tién Hai
22 loai chim nang tong so6 loai chim da duoc ghi nhan
& KBTTNDNN Tién Hai len 186 loai chim (Bang 2).

Bang 2. Danh luc thanh phan loai chim & KBTTNDNN Tién Hai, tinh Thai Binh

Hién trang
TT Teén phé thong, tén tiéng Anh Teén khoa hoc bdo ton Nguén
i IUCN | SbVN
(2020) | (2007)

I. B6 Chim lan Podicipediformes

1. Ho Chim lan Podicipedidae
1 | Le hei, Little Grebe Tachybaptus ruficollis (Pallas, 1764) 1,2,3a

I1. Bo B6 nong Pelecaniformes

2. Ho B6 nong Pelacanidae
2 | Bo nong chan xam, Spot-billed Pelecanus philippensis ]. F.Gmelin, NT EN 1

Pelican 1789

III. B6 Hac Ciconiiformes

3. Ho Diéc Ardeidae
3 | Diéc xam, Grey Heron Ardea cinerea Linnaeus, 1758 1,2, 3a
4 | Diéc lira, Purple Heron Ardea purpurea Linnaeus, 1766 1, 3a
5 | Co ngang lon, Great White Egret Ardea alba Linnaeus, 1758 1,2,3a
6 | Congang nhd, Intermediate Egret | Ardea intermedia (Wagler, 1829) 2,3a
7 | Co trang, Little Egret Egretta garzetta (Linnaeus, 1766) 1,2,3a
8 | Co trang Trung Quédc, Chinese Egretta eulophotes (Swinhoe, 1860) VU VU 1

Egret
9 | Co bg, Chinese Pond-heron Ardeola bacchus (Bonaparte, 1855) 1,2, 3a
10 | Co rudi, Eastern Cattle Egret Bubulcus ibis (Linnaeus, 1758) 1, 3a
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11 | Co xanh, Striated Heron Butorides striata (Linnaeus, 1758) 1, 3q
12 | Vac, Black-crowned Night Heron Nycticorax nycticorax (Linnaeus, 1,2,
1758) 3q
13 | Co ltra lun, Yellow Bittern Ixobrychus sinensis (Gmelin, 1788) 1, 3a
14 | Co ltra, Cinnamon Bittern Ixobrychus cinnamomeus (Gmelin, 1, 3q
1788)
4.Ho Hac Ciconiidae
15 | Co thia mat den, Back-faced Platalea minor Temminck&Schlegel, EN EN 1,2
Spoonbill 1849
IV. Bo Ngong Anseriformes
5. Ho Vit Anatidae
16 | Ngong troi, Greylag Goose Anser anser (Linnaeus, 1758) 1
17 | Vit khoang, Common Shelduck Tadorna tadorna (Linnaeus, 1758) 1
18 | Vit dau vang, Eurasian Wigeon Mareca penelope Linnaeus, 1758 1,2
19 | Vit luoi liém, Falcated Duck Mereca falcata Georgi, 1775 1
20 | Vit canh trang, Gadwall Mareca strepera Linnaeus, 1758 1
21 | Mong két, Common Teal Anas crecca Linnaeus, 1758 1
22 | Vit troi, Indian Spot-billed Duck Anas poecilorhyncha Forster, 1781 1, 3q
23 | Vit moc, Northern Pintail Anas acutalLinnaeus, 1758 1
24 | Mong két trang may, Garganey Spatula querquedula (Linnaeus, 1
1758)
25 | Vit mo6 thia, Northern Shoveler Spatula clypeata Linnaeus, 1758 1
V.Bo Ung Accipitriformes
6. Ho Ung Accipitridae
26 | Diéu an ong, Oriental Honey- Pernis ptilorhynchus Temminck, 1
buzzard 1821
27 | Diéu trang, Black-winged Kite Elanus caeruleus (Desfontaines, 3a
1789)
28 | Diéu dau trang, Eastern Marsh- Circus splonotus Kaup, 1847 1,2
harrier
29 | Diéu mu6p, Pied Harrier Circus melanoleucos (Pennant, 1781) 1
30 | Dai bang den, Greater Spotted Clanga clanga Pallas, 1811 VU EN 2
Eagle
VI. Bo Cat Falconiformes
7.Ho Cat Falconidae
31 | Cat nho hong trang, White-rumped | Polihierax insignis Walden, 1872 NT LR 1
Pygmy Falcon
32 | Cat lung hung, Common Kestrel Falco tinnunculus Linnaeus, 1758 1, 3q
33 | Catlon, Peregrine Falcon Falco peregrines Tunstall, 1771 2
VII. Bo Séu Gruiformes
8. Ho Ga nuéc Rallidae
34 | Ganudc van, Slaty-breasted Rail Lewinia striata (Linnaeus, 1766) 1,2
35 | Cudc nguc trang, White-breasted Amaurornis phoenicurus Pannant, 1, 3a
Waterhen 1769
36 | Cuodc nguc nau, Ruddy-breasted Zapornia fusca Linnaeus, 1758 1
Crake
37 | Xit, Black-backed Swamphen Porphyrio indicus Horsfield, 1821 1
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38 | Kich, Common Moorhen Gallinula chloropus (Linnaeus, 1758) 1
VIII. B6 Ré Charadriiformes
9. Ho Cun cut Turnicidae
39 | Cun cut lung hung, Yellow-legged Turnix tankiBlyth, 1843 1
Buttonquail
10. Ho Ca kheo Recurvitrostridae
40 | Cakheo, Black-winged Stilt Himantopus himantopus (Linnaeus, 1,2, 3a
1758)
41 | Cakheo mé cong, Pied Avocet Recurvirostra avosetta Linnaeus, 1
1758
11. Ho D6 nach Glareolidae
42 | D6 nach nau, Oriental Pratincole Glareola maldivarum J R.Forster, 1
1795
12. Ho, Choi choi Charadriidae
43 | Te vang, Grey-headed Lapwing Vanellus cinereus (Blyth, 1842) 1, 3a
44 | Choi choi vang, Pacific Golden Pluvialis fulva (Gmelin, 1789) 1
Plover
45 | Choi choi xam, Grey Plover Pluvialis squatarola (Linnaeus, 1758) 1,2
46 | Choi choi mé dai, Long-billed Charadrius placidus ] E&G K Gray, 3a
Plover 1836
47 | Choi choi vanh mat nhd, Little Charadrius dubius Scopoli 1786 1,2
Ringed Plover
48 | Choi choi khoang c6, Kentish Charadrius alexandrinus Linnaeus, 1,2, 3a
Plover 1758
49 | Choi choi nho, Lasser Sandplover Charadrius mongolus Pallas, 1766 1
50 | Choi choilon, Greater Sandplover Charadrius leschenaultii Lesson, 1,2
1826
13. Ho Re Scolopacidae
51 | Choat chan mang 16n, Asian Limnodromus semipalmatus (Blyth, 1
Dowithcher 1848)
52 | Ré giun 4 chau, Pintail Snipe Gallinago stenura (Bonaparte, 1830) 1
53 | Reé giun, Common Snipe Gallinago gallinago (Linnaeus, 1758) 1,2,3a
54 | Choat mé thang duoi den, Black- Limosa limosa (Linnaeus, 1758) 1,2
tailed Godwit
55 | Choat mé thang duoi van, Bar-tailed | Limosa lapponica (Linnaeus, 1758) 1
Godwit
56 | Choat mé cong bé, Whimbrel Numenius phaeopus (Linnaeus, 1,2
1758)
57 | Choat mé cong 16n, Eurasian Numenius arquata (Linnaeus, 1758) 1,2
Curlew
58 | Choat chan mang bé, Terek Xenus cinereus (Guldenstadt, 1774) 1,2
Sandpiper
59 | Choat nhd, Common Sandpiper Actitis hypoleucos (Linnaeus, 1758) 1,2, 3a
60 | Choat bung trang, Green Sandpiper | 7ringa ochropus Linnaeus, 1758 1
61 | Choat chan d6, Spotted Redshank Tringa erythropus (Pallas, 1764) 1,2
62 | Choat 16n, Common Greenshank Tringa nebularia (Gunnerus, 1767) 1,2
63 | Choat l6n mé vang, Spotted Tringa guttifer Nordmann, 1803) EN EN 1
Greenshank
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64 | Choat dom den, Marsh Sandpiper Tringa stagnatilis (Bechstein, 1803) 1,2
65 | Choat bung xam, Wood Sandpiper Tringa glareola Linnaeus, 1758 1
66 | Choat nau, Common Redshank Tringa totanus (Linnaeus, 1758) 1,2
67 | Re khoang, Ruddy Turnstone Arenaria interpres (Linnaeus, 1758) 2
68 | Re 16n nguc dom, Great Knot Calidris tenuirostris (Horsfield, 1821) 1,2
69 | Re lung nau Calidris canutus (Linnaeus, 1758) 2
70 | Reé c6 xam, Sanderling Calidris alba (Pallas, 1764) 1
71 | Ré c6 hung, Red-necked Stint Calidris ruficollis (Pallas, 1776) 1
72 | Re lung den, Temminck’s Stint Calidris temminckii (Leisler, 1812) 1
73 | Ré ngon dai, Long-toed Stint Calidris subminuta (Middendorff, 1
1853)
74 | Ré bung nau, Curlew Sandpiper Calidris ferruginea (Pontoppidan, 1
1763)
75 | Reé tran trang, Dunlin Calidris alpina Linnaeus, 1758 1,2
76 | Reé mo rong, Broad-billed Sandpiper | Calidris falcinellus (Pontoppidan, 1,2
1763)
14. Ho Mong bé Laridae
77 | Mong bé, xibéri Heuglin’s Gull Larus heuglini Bree, 1876 2, 3a
78 | Mong bé dau nau, Brown-headed Larus brunnicephalus Jerdon, 1840 1
Gull
79 | Mong bé dau den, Black-headed Larus ridibundus Linnaeus, 1766 1,2
Gull
80 | Mong bé méd ngin, Saunders’s Gull | Saundersilarus saundersi (Swinhoe, 1,2
1871)
15. Ho Nhan Sternidae
81 | Nhan chan den, Common Gull- Gelochelidon nilotica (Gmelin, 1788) 1,2
billed Tern
82 | Nhan, caxpia Caspian Tern Hydroprogne caspiaPallas, 1770 1,2
83 | Nhan den, Whiskered Tern Chlidonias hybrida (Pallas, 1811) 1,2
84 | Nhan nho, Little Tern Sternula albifrons Pallas, 1764 1
85 | Nhan, Common Tern Sterna hirundo Linnaeus, 1758 1,2,
3q
IX. Bo B6 cau Columbiformes
16. Ho Bo cau Columbidae
86 | Cungoi, Red Turtle-dove Streptopelia tranquebarica 1, 3a
(Hermann, 1804)
87 | Cu gay, Eastern Spotted Dove Spilopelia chinensis (Scopoli, 1768) 1, 3a
88 | Culuong, Grey-capped Emerald Chalcophaps indica (Linnaeus, 1758) 3q
Dove
X.Bo6 Cu cu Cuculiformes
17.Ho Cu cu Cuculidae
89 | Chéo cheo lon, Large Hawk-cuckoo | Hierococcyx sparverioides Vigors, 1
1831
90 | Chéo cheo nho, Hodgson’s Hawk- Hierococcyx figax (Horsfield, 1821) 3a
cuckoo
91 | Tim vit, Plaintive Cuckoo Cacomantis merulinus (Scopoli, 1, 3a
1786)
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92 | Bim bip 16m, Greater Coucal Centropus sinensis (Stephens, 1815) 2,3a
93 | Bim bip nhd, Lesser Coucal Centropus bengalensis Gmelin, 1788 1,2
XI. Bo Cua Strigiformes
18. Ho Cu lgn Tytonidae
94 | Culon lung xam, Barn Owl Tyto alba (Scopoli, 1769) 1
XII. Bo Yén Apodiformes
19. Ho Yén Apodidae
95 | Yén co, Asian Palm Swift Cypsiurus balasiensis Gray, 1829 3q
96 | Yén hong trang, Pacific Swift Apus pacificus (Latham, 1801) 1
97 | Yén cam trang, House Swift Apus nipalensis (Hodgson, 1837) 1
XIII. B6 Sa Coraciiformes
20. Ho Béi ca Alcednidae
98 | Bong chanh, Common Kingfisher Alcedo atthis (Linnaeus, 1758) 1,2, 3a
99 | Sa dau nau, White-breasted Halcyon smyrnensis (Linnaeus, 1, 3a
Kingfisher 1758)
100 | Sa dau den, Black-capped Halcyon pileata (Boddaert, 1783) 1,2
Kingfisher
101 | Sa khoang c6, Collared Kingfisher Todiramphus chlloris (Boddaert, 2,3a
1783)
102 | Boi ca nhé, Pied Kingfisher Ceryle rudis (Linnaeus, 1758) 1,2,3a
21. Ho Trau Meropidae
103 | Trau dau hung, Green Bee-eater Merops orientalis Latham, 1802 1
104 | Trau nguc niu, Blue-tailed Bee- Merops philippinus Linnaeus, 1767 3a
eater
22.Ho Sa ring Coraciidae
105 | Yéng qua, Dollarbird Eurystomus orientalis Linnaeus, 3a
1766
XIV. Bo Go kién Piciformes
23. Ho Go kién Picidae
106 | Veo c6, Northern Wryneck Jynx torquilla Linnaeus, 1758 1
XV.Bo Sé Passeriformes
24. Ho Son ca Alaudidae
107 | Son ca, Oriental Skylark Alauda guleula Franklin, 1831 1
25. Ho Nhan Hirundinidae
108 | Nhan nau, Bank Swallow Riparia riparia (Linnaeus, 1758) 3q
109 | Nhan bung trang, Barn Swallow Hirundo rustica Linnaeus, 1758 1,2, 3a
110 | Nhan bung xam, Red-rumped Cecropis daurica (Laxmann, 1769) 1,2
Swallow
26. Ho Chia véi Motacillidae
111 | Chim manh uc, Australasian Pipit Anthus novaeseelandiae (Gmelin, 1
1789)
112 | Chim manh 1én, Richard’s Pipit Anthus richardi Vieillot, 1818 3a
113 | Chim manh hong trang, Paddyfield | Anthus rufulus Vieillot, 1818 3a
Pipit
114 | Chim manh hong d0, Red-throated | Anthus cervinus (Pallas, 1811) 1
Pipit
115 | Chim manh Van Nam, Olive-backed | Anthus hodgsoni Richmond, 1907 1
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Pipit

116 | Chia voi trang, White Wagtail Motacilla alba Linnaeus, 1758 1,2, 3a

117 | Chia véi nui, Grey Wagtail Motacilla cinerea Tunstall, 1771 1,2

118 | Chia voi vang mién Tay, Eastern Motacilla tschutschensis ] .F. Gmelin, 1,2,3a
Yellow Wagtail 1789
27. Ho Phuong chéo Campephagidae

119 | Phuong chéo xam 16n, Large Coracina macei (Lesson, 1830) 1
Cuckooshrike

120 | Phuong chéo d6é duoi dai, Long- Pericrocotus ethologus Bangs& 1
tailed Minivet Phillips, 1914
28. Ho Chao mao Pycnonotidae

121 | Chao mao, Red-whiskered Bulbul Pycnonotus jocosus (Linnaeus, 1758) 1, 3q

122 | Bong lau Trung Quoéc, Light-vented | Pycnonotus sinensis (Gmelin, 1789) 1, 3a
Bulbul

123 | Bong lau tai trang, Sooty-headed Pycnonotus aurigaster (Vieillot, 1,2,3a
Bulbul 1818)
29. Ho Chim nghé Aegithinidae

124 | Chim nghé nguc vang, Common Aegithina tiphia (Linnaeus, 1758) 3q
Iora
30. Ho Hoét Turdidae

125 | Hoét vang Zoothera citrine (Latham, 1790) 3a

126 | Sao dat, Scaly Thrush Zoothera dauma (Latham, 1790) 1

127 | Hoét bung trang, Japanese Thrush Turdus cardis Temminck, 1831 3a

128 | Hoét den, Chinese Blackbird Turdus mandarinus Bonaparte, 1850 1

129 | Hoét hung, Chestnut Thrush Turdus rubrocanus Hodgson, 1847 1
31. Ho Chién chién Cisticolidae

130 | Chién chién déng hung, Fan-tailed | Cisticola juncidis (Rafinesque, 1810) 1
Cisticola

131 | Chién chién bung vang, Yellow- Prinia flaviventris (Delessert, 1840) 1
bellied Prinia

132 | Chién chién bung hung, Plain Prinia inornata Sykes, 1832 1, 3a
Prinia

133 | Chich boéng duoi dai, Common Orthotomus sutorius (Pennant, 1769) 1, 3q
Tailorbird
32. Ho Chim chich Phylloscopidae

134 | Chim chich nau, Dusky Warbler Phylloscopus fuscaltus (Blyth, 1842) 1

135 | Chich may 16m, Yellow-browed Phylloscopus inornatus (Blyth, 1842) 1, 3a
Warbler

136 | Chich chan xam, Pale-Legged Leaf | Phylloscopus tenellipes Swinhoe, 3q
Warbler 1860

137 | Chich nguc vang, Sulphur-breasted | Phylloscopus ricketti (Slater, 1897) 1
Leaf Warbler

138 | Chich d6p rudi may xam, Grey- Phylloscopus tephrocephalus 1
crowned Warbler (Anderson, 1871)

139 | Chich dép rudi dau hung, Chestnut- | Seicercus castaniceps (Hodgson, 1
crowned Warbler 1845)

140 | Chich mao vang, Eastern Crowned | Seicercus coronatus 1
Warbler (Temmick&Schlegel, 1847)
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141 | Chich hong vang, Pallas’s Leaf- Abrornis proregulus (Pallas, 1811) 1
warbler
33. Ho Chich bui Cettiidae

142 | Chich 4 chau, Asian Stubtail Urosphena squameiceps (Swinhoe, 1

1863)

34. Ho Chich 16n Acrocephalidae

143 | Chich dau nhon lung vang, Black- Acrocephalus bistrigiceps Swinhoe, 1
browed Reed Warbler 1860

144 | Chich mé rong, Thick-billed Phragmaticola aedon (Pallas, 1776) 1
Warbler
35. Ho Dop rudi Muscicapidae

145 | Dop rudi sibéri, Dark-sided Muscicapa sibirica Gmelin, 1789 1
Flycatcher

146 | Pop rudi nau, Asian Brown Muscicapa dauurica Pallas, 1811 1, 3q
Flycatcher

147 | Dop rudi may trang, Snowy-browed | Ficedula hyperythra (Blyth, 1843) 1
Flycatcher

148 | Dop rudi mat den, Slaty-blue Ficedula tricolor (Hodgson, 1845) 1
Flycatcher

149 | Dop rudi hong @6, Taiga Flycatcher | Ficedula albicilla (Pallas, 1811) 1

150 | Dop rudi xanh xam, Verditer Eumyias thalassinus Swainson, 1838 1
Flycatcher

151 | Bép rudi Hai Nam, Hainan Blue Cyornis hainanus (Ogilvie-Grant, 1
Flycatcher 1900)

152 | Dép rudi xanh nhat, Pale Blue Cyornis unicolor Blyth, 1843 1
Flycatcher

153 | Dop rudi hong hung, Hill Blue Cyornis banyumas (Horsfield, 1821) 1
Flycatcher

154 | Oanh c6 do, Siberian Rubythroat Calliope calliope (Pallas, 1776) 1

155 | Oanh c¢6 xanh, Bluethroat Cyanecula svecica Linnaeus, 1758 1

156 | Oanh duo6i nhon lung xanh, Orange- | Tarsiger cyanurus (Pallas, 1773) 1
flanked Bush-robin

157 | Chich choe, Oriental Magpie-robin | Copsychus saularis (Linnaeus, 1758) 1,2,3a

158 | Puoi d6 nui da tran xam, Daurian Phoenicurus auroreus (Pallas, 1776) 3a
Redstart

159 | Sé bui dau den, Siberian Stonechat | Saxicola maurus (Pallas, 1773) 1, 3a

160 | Sé bui xam, Grey Bushchat Saxicolar ferreus Gray, 1846 3a

161 | Hoét d4, Blue Rock Thrush Monticola solitaries (Linnaeus, 1758) 1, 3a
36. Ho, Ré quat Rhipiduridae

162 | Ré quat hong trang, White-throated | Rhipidura albicollis (Vieillot, 1818) 1, 3q
Fantail
37. Ho Thién duong Monarchidae

163 | Dop rudi xanh gay den, Black- Hypothymis azurea (Boddaert, 1783) 1, 3q
naped Monarch
38. Ho Bac ma Paridae

164 | Bac ma Great Tit Parus major Linnaeus, 1758 1
39. Ho Hut mat Nectariniidae

165 | Hut mat dudi nhon, Fork-tailed Aethopyga christinae Swinhoe, 1869 3q
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Sunbird
40. Ho Vanh khuyén Zosteropidae
166 | Vanh khuyén Nhat Ban, Japanese Zosterops japonicus 1,2,3a
White-eye (Temminck&Schlegel, 1827)
41. Ho Bach thanh Laniidae
167 | Bach thanh may tring, Brown Lanius cristatus Linnaeus, 1758 1, 3a
Shrike
168 | Bach thanh nho, Burmese Shrike Lanius collurioides Lesson, 1834 1
169 | Bach thanh duéi dai, Long-tailed Lanius schach Linnaeus, 1758 1,2, 3a
Shrike
42. Ho Cheéo béo Dicruridae
170 | Cheéo béo Black, Drongo Dicrurus macrocercus (Vieillot, 1,2,3a
1817)
171 | Cheo béo rimg, Bronzed Drongo Dicrurus aeneus Vieillot, 1817 3a
172 | Chéo béo bom, Hair-crested Dicrurus hottentottus (Linnaeus, 1
Drongo 1766)
43. Ho Qua Corvidae
173 | Ac1a, Common Magpie Pica pica Linnaeus, 1758 EN 1
174 | Qua den, Large-billed Crow Corvus macrorhynchos Wagler, 1827 1
44, Ho Sao Sturnidae
175 | Sao mo vang, Great Myna Acridotheres grandis Moore, 1858 3a
176 | Sao mé6 nga, Crested Myna Acridotheres cristatellus (Linnaeus, 1
1758)
177 | Sao nau, Common Myna Acridotheres tristis (Linnaeus, 1766) 3q
178 | Sao sau, Black-collared Starling Sturnus nigricollis (Paykull, 1807) 1
179 | Séo @4 Trung Quoc, White-should Sturnus sinensis (Gmelin, 1788) 3a
Starling
180 | Sao da dau trang, Red-billed Sturnus sericeus ] F.Gmelin, 1789 1,2,
Starling 3q
181 | Sdo da ma trang, White-cheeked Sturnus cineraceus Temmick, 1835 1
Starling
45. Ho Sé Passeridae
182 | Sé Eurasian, Tree Sparrow Passer montanus (Linnaeus, 1758) 1, 3a
46. Ho Chim di Estrildidae
183 | Di cam, White-rumped Munia Lonchura striata (Linnaeus, 1766) 1, 3q
184 | Di @4, Saly-breasted Munia Lonchura punctulata (Linnaeus, 3q
1758)
47. Ho Sé dong Emberizidae
185 | Sé dong lun, Little Bunting Emberiza pusilla Pallas, 1776 1
186 | Sé dong mat den, Black-faced Emberiza spodocephala Pallas, 1776 1
Bunting

Ghi chu: 1. Ghi nhan trong dur 4n kha thi KBTTNDNN Tién Hai-Thai Binh (1995); 2. Ghi nhan trong mua
dong 2005/2006-Bdo cdo bao ton sé' 31 BirdLife International Vietnam Progrmme; 3. Ghi nhan trong céc dot
nghién cuu 2019-2020; SDVN 2007: Sach Pé Viét Nam (2007); IUCN 2020: IUCN Redlist ver.2020.1; EN. Nguy
cap; VU. Sé nguy cap; LR, It nguy cap; NT. Sip bi nguy cap; a. Chup duoc dnh; q. Quan sat

3.2. ba dang cac bac taxon trong khu hé chim &
KBTTNDNN Tién Hai

Bang 2 cho thay, 186 loai chim duwoc ghi nhan &
khu bao tén thuoc 15 bo, 47 ho. Hé thong phan loai
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va tén khoa hoc ctia cac loai chim, dac biét 1a cac loai
ghi nhan trudc day duoc tu chinh theo nhiig két qua
moi vé phan loai hoc diac biét 1a cac loai trong nhom
chich [1]. Véi dac trung hé sinh thai dat ngap nuoc
ven bién, rimg ngap man, ctta song, KBTTNDNN
Tién Hai 1a noi tra chan cta nhiéu loai chim ven bién
trong do c6 nhiéu loai chim di cu tra dong. Co dén 81
loai chim nuéc dugc ghi nhan & khu bao ton thuoc 7
b6 nhu: bo Chim lan, B6 nong, Hac, Ngbng, Séu, Re,
Sa, trong d6 bo Ré (Scolopacidae) da dang nhat vé
loai voi 47 loai. Loai Choi choi khoang ¢6
(Charadrius alexandrines) van 1a loai c6 quan thé 16n
& khu vuc, dac biét 1a trén cac dai con cat ven bién.
S6 luong quan thé cac loai chim trong ho Mong bé,
ho Nhan tri ngu tai khu vyc ciing c6 xu huong suy
giam. Diéu tra doc tuyén bo bién Con Vanh, loai
Mong bé Xiberi (Larus heuglini) chi ghi nhan duoc 1
ca thé (thang 3, 4/2019), 32 ca thé (1/2020), 18 ca
thé (3/2020). Trong khi d6 nghién cttu ctia BirdLife
da ghi nhan duoc 216 ca thé Mong bé dau den (L.
ridibundus) vao thang 12/2005 va 131 ca thé loai nay
vao thang 1/2006 [8]. Trén sinh canh rung phi lao,
rimg ngap man, dam nuodi chiém wu thé 1a quan thé
cac loai trong ho Diéc (Ardeidae) nhu co trang, co bo
va ¢o rudi. Trong bo Sé, loai c6 quan thé thuong bay
theo dan 16n & cac vung rung ngap man la Sao da
Trung Quoc (Sturnus sinensis). Trén nhing ving
dam nuoi, loai Nhan bung tring (Hirundo rustica)
thuong c6 s6 luwong 16n. Dai véi cac sinh canh trang
c6, cay bui loai Bong lau tai trang (Pycnonotus
aurigaster) c6 s6 luong quan thé chiém wu thé. Sy da
dang thanh phan loai chim & khu béo ton ciing thé
hién boi s xuat hién nhiéu loai chim an thit. Trong
nghién ctu nay da ghi nhan thém mot loai chim an
thit cho khu vuc 1la loai Diéu trang (Elanus
caeruleus) voi 3 ca thé ¢ sinh canh rirmg ngap man va
dam nuoi (3/2020).

Trong danh luc chim ctia KBTTNDNN Tién Hai
6 8 loai chim quy, hiém c6 gia tri can vu tién bao ton
bao gom 6 loai c6 tén trong Danh luc D6 IUCN
(2020): 3 loai & bac VU, 2 loai & bac EN, 2 loai & bac
NT; 7 loai co6 tén trong Sach D6 Viet Nam (2007): 2
loai & bac VU, 5 loai & bac EN va 1 loai & bac LR. Cac
loai nay déu khong duwoc ghi nhan lai trong dot
nghién ctru nam 2019-2020. Quan thé loai Co mé thia
mait den (Platalea minor) duoc ghi nhan ¢ Viét Nam
nhiéu nhat tai VQG Xuan Thay lién ké voi Tién Hai
qua ctlra song Ba Lat. S6 luong loai nay ghi nhan &

VQG Xuan Thay thang 1/2019 1a 65 ca thé [12]. Song
s6 luong Co mo thia mit den duoc ghi nhan & Tién
Hai rat it. Nam 1996 [6] ghi nhan duoc & Tién Hai 6
ca thé, nam 2006 [8] tai ghi nhan loai nay véi 7 ca
thé. Nam 2010, Ban quan ly KBTTNDNN Tién Hai
da cttu ho thanh cong 5 ca thé loai nay. Cho dén nay
chua ghi nhan lai duoc loai nay & day.

4. KET LUAN

Nghién ctu khu hé chim & KBTTNDNN Tién
Hai, tinh Thai Binh trong nam 2019-2020 da ghi nhan
duoc 74 loai chim trong d6 ghi nhan méi cho khu
béao ton 22 loai chim nang téng s6 loai chim ghi nhan
duoc & khu bao ton lén 186 loai thuoc 15 bo, 47 ho.
Vi diac trung 1a hé sinh thai dat ngap nudc ven bién,
rimg ngap man, ctra song, dam nuoi thiy san, khu hé
chim dac trung voi 81 loai chim nudc thudéc 7 bod
trong do bo Ré (Charadriiformes) da dang nhat voi
47 loai chim. Pay la ving chim quan trong vo6i 8 loai
chim quy, hiém c6 gia tri bdo tén da duoc xac dinh.
Tuy nhién, nghién cttu nam 2019-2020 chua ghi nhan
lai duoc cac loai nay. Trong thoi gian t6i can ti€p tuc
tién hanh quan trac bién dong thanh phan loai quan
xd chim, dac biét 1la cac loai chim nuéc &
KBTTNDNN Tién Hai dé co cac diéu chinh trong
quy hoach, bao tén phat trién bén vitng.

LOI CAM ON

Nghién ciu duoc thuc hién voi sw tdi tro kinh
phi cia dé tai cap Bo Gido duc va Dao tao ma sé
B2019-SPH-05.
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THE AVIFAUNA OF TIEN HAI WETLAND NATURE RESERVE, THAI BINH PROVINCE
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?Nam Dinh Pedagogical College

Summary

Tien Hai wetland nature reserve with an area of 12,500 ha is located in the southern of Tien Hai district,
Thai Binh province. There are 12 main types of habitat in the nature reserve, of which mainly are sandy
beaches, tidal flats and mangrove forest. This is one of 63 important bird areas (IBA) in Vietnam.
Researching the avifauna here in 2019 and early 2020 recorded 74 species of birds, including 22 new record
species, bringing the total number of birds recorded in the nature reserve up to 186 species belonging to 15
orders, 47 families. Eight rare and precious bird species previously recorded in the area were not recorded
in this study. Need to continue conducting surveys on bird communities, especially waterbird populations
here, to have harmonious planning and management solutions between aquaculture development, tourism
and biodiversity conservation, environmental protection.

Keywords: Birds, diversity, new records, important bird areas, Tien Hai,
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DANH GIA TiNH DE BI TGN THUONG CUA MOT s0
LOAI THU O VIET NAM DO ANH HUONG
CUA BIEN D01 KHi HAU

Nguyén Dic Manh!, Tran Vin Diing!, Vii Tién Thinh'2, Nguyén Thi Hoa?,
Nguyén Chi Thanh?®, Hoang Thi Thanh Nhan*, Nguyén Thi Van Anh*

TOM TAT

Viet Nam duoc du doan thudc nhom cac quéc gia sé bi anh huéng niang né nhat béi bién d6i khi hau
(BDKH). Véi tinh da dang sinh hoc cao va nhiéu loai quy hiém, dic hitu, BDKH c6 thé anh hudng téi tai
nguyén da dang sinh hoc cta Viét Nam. Tuy nhién, do nguén luc han ché nén viéc dau tu cho cac nghién
ctru ti€p theo hodc 4p dung cac bién phap bao ton trong béi canh BDKH can tap trung vao cac nhom loai dé
bi ton thuong. Trong nghién ctru nay, 51 loai tha nguy cap, dac hitu, quy hiém va c6 day da so lieu duoc lua
chon dé danh gia. Ba nhom tiéu chi dugc st dung dé danh gia, bao gom: Mitc do nhay cam, mirc d6 bién
dong ctia cac yéu to khi hau va mic d¢ thich ting ctia loai. Trong téng s6 51 loai thu duoc danh gia, 17 loai
duwoc danh gia c6 mirc do tén thuong cao. Cac loai c6 mic do ton thuong cao hon cd gdm cé: Vooc xam,
Vooc moéng trang, Vooc miii héch, Vooc den ma trang. Cac chuong trinh bao tén huong téi muc tiéu bao ve
cac loai dudi anh hudng ctia BDKH can tap trung vao cac loai c6 muc do tén thuong cao.

T khoéa: Bién doi khi hau, thy, linh trudng, muic do ton thuong.

1. BAT VAN BE

Viéet Nam duoc du doan thudc nhom cac quoc
gia sé bi anh huong ning né nhat boi bién d6i khi
hau (BDKH). Véi tinh da dang sinh hoc cao va nhiéu
loai quy hiém, dac hitu, BDKH c6 thé anh huong toi
tai nguyén da dang sinh hoc ciia Viét Nam. Viét Nam
da va dang trién khai cac chuong trinh bao ton cac
loai quy hiém. Tuy nhién, do nguon luc han ché nén
viéc dau tu cho cac nghién ctu tiép theo hoac ap
dung cac bién phap bao ton trong boi canh BDKH
can tap trung vao cac nhom loai dé bi ton thuong.
Tuy nhién, Viét Nam hién chua c6 bo tiéu chi danh
gia ciing nhu danh sach céc loai dé bi tén thuong voi
BDKH. Véi sy tic dong ngay cang ro rang cua
BDKH lén da dang sinh hoc va su sinh tén ctia nhiéu
loai trén trai dat, IUCN va NatureServe da dé xuat
nhtng phuwong phap, tiéu chi xac dinh mac dé nhay
cam cua loai voi BDKH. Tuy nhién cac bé tiéu chi va
phuong phap nay con rat méi mé va chua duoc ap
dung rong rai.

' Trudng Pai hoc Lim nghiép

2 Vién Lam nghip va Pa dang sinh hoc nhiét doi

3 Truong Pai hoc Néng Lam Béc Giang

4 Cuc Bao tdn Thién nhién va Da dang sinh hoc, Téng cuc
Mbi truong

Phuong phap dua vao dic diém tinh trang cua
TUCN la phuong phap stt dung céc dic diém sinh hoc
cua loai dé danh gia mic do nhay cam va kha nang
thich tmg cta loai (Fonden va Young, 2016). Phuong
phap nay c6 tinh kha thi cao hon so v6i phwong phap
cta NatureServe vi khong yéu cau du doan khu phan
bo phu hop ctia loai trong tuong lai. Viec danh gia su
bién dong ving phan b6 cho nhiéu loai sinh vat 1a
khong kha thi vi thiéu cac dir lieu bat gap. Do vay,
trong nghién ctu nay, ¢a tham khéo bo tiéu chi cta
IUCN dé d@anh gia tinh dé bi tén thwong cta cac loai
thu hoang da va cung cap danh sach mot so loai co
muttc do bi tén thuwong cao cho Viét Nam lam co s&
phuc vu cong tac bao ton trong boi canh BDKH.

2. PHUONG PHAP NGHIEN CUU

2.1. Tiéu chi d4anh gia

bé xac dinh muc do bi de doa béi BDKH da
tham khao chi s6 “bi tén thuong” cia IUCN (Foden
et al, 2013) dé dua ra bo tieu chi danh gia. Cu thé, da
stt dung cac chi tiéu sau:

Phén A: Mirc 86 nhay cam

- Tiéu chi Al: Sinh canh song

+ Al_1: Sinh canh s6ng dac trung (xuat hién & ti
hai sinh canh tré lén: 0 diém; xuat hién & 01 sinh
canh: 1 diém).
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+ Al_2: Mtc do phu thuoc vao mot dang tiéu
sinh canh dic trung (Phu thudc vao 1 dang tiéu sinh
canh: 1 diém, vi du cac loai chim lam t6 trong than
cay).

+ A1_3: Kha nang chong chiu véi su nhiéu loan
tir bén ngoai (cac loai chuyén héa trong rimg: 1
diém; cac loai con lai: 0 diém).

- Tieu chi A2: Kha nang chong chiu véi cac yéu
t6 moi truong trong qua khit. Tiéu chi nay cé thé
hiéu 1a “kinh nghiém” chéng chiu véi su bién dong
ctia cac yéu to moi truong trong qua khir. 50% so loai
ma cac yéu t6 khi hau c6 mic do bién dong it trong
qua khtr sé nhan mutc 1 diém, con lai nhing loai da
ting tiép xtc voi su thay déi cua cac yéu t6 moi
truong nhung van ton tai duoc dén bay gio thi nhan 0
diém.

+ A2_1: Kha nang chong chiu voi bién dong ctia
nhiét d60 moi truong trong qua khi.

+ A2_2: Kha nang chong chiu voi su bién dong
cta luong mua trong qua kht.

- Tiéu chi A3: C6 moi lien hé phu thuoc chat ché
voi mot loai khac va moi lien hé nay cé thé bi x4o
tron do BDKH (néu loai c6 moi quan hé phu thudc
chat ché voi loai khac thi nhan 1 diém, con lai thi
nhan 0 diém).

- Tiéu chi A4: Mtc @6 quy hiém cua loai (thong
qua kich thuéc quan thé, néu loai con phd bién thi
nhan 0 diém; néu loai hién dang rat hiém thi nhan 1
diém).

Phin B: Muc d@6 bién dong cta cac yéu t6 khi
hau

Cac tiéu chi & muc nay danh gia su bién dong
ctia cac yéu t6 khi hau va nuoc bién dang trong viing
phan bo ctia loai trong twong lai.

- Tieu chi B1: Muc nudc bién dang (sinh canh
song bi bién mat boi nudc bién dang).

- Tieu chi B2: Mtc d¢ thay déi cta cac bién nhiét
do trong viung phan bo ctia loai trong twong lai (50%
s6 loai c6 muec do thay déi 16n vé cac yéu t6 nhiét do
trong tuong lai sé nhan duoc 1 diém; 50% c6 muic do
thay dai it hon nhan 0 diém).

+ B2_1: Mtc d¢ thay doi nhiét do trung binh
trong tuong lai tai viing phan bé loai.

+ B2_2: Mtic do thay d6i vé su bién dong ctia
yéu t6 nhiét do trong twong lai tai viing phan bé cta
loai.

- Tieu chi B3: Muc d¢ thay ddi ctia cac bién
luong mua trong ving phan bo cta loai trong twong
lai (50% so6 loai c6 muc do thay ddi lon vé cac bién
liéen quan téi luong mua trong twong lai sé nhan
duwoc 1 diém; 50% c6 muc do thay dai it hon nhan 0
diém).

+ B3_1: Muc do thay déi vé luong mua trung
binh trong tuong lai tai viing phan bé cta loai.

+ B3_2: Mtc do thay déi vé su bién dong cta
luong mua trong tuong lai tai viing phan bé cta loai.

Phan C: Kha ning thich tmg ctia loai
- Tiéu chi C1: Di chuyén va phat tan.

+ C1_1: Kha nang di chuyén/phat tan (Pong vat:
Céc loai co kha nang di chuyén cham chap nhan 1
diém, cac loai con lai nhan 0 diém; doi véi thuc vat:
phat tan bang gi6 nhan 0 diém; con lai nhan 1 diém).

+ C1_2: Tac dong ctia cac rao can dén su di
chuyén/phat tan.

- Tiéu chi C2: Pac diém sinh thai va tién hoa
cua loai.

+ Vong doi cac thé hé (Dai voi dong vat: > 6 nam
nhan duoc 1 diém; < 6 nam nhan duogc 0 diém; vong
doi cang dai thi kha nang xay ra dot bién co loi, cac
dot bién co loi, phu hop voi diéu kién khi hau mai
cang thap; déi voi thuc vat: cay nhiéu nam nhan 1
diém, cay hang nam nhan 0 diém).

+ Kha ning sinh san (Poi voi dong vat: >2
con/nam nhan 0 diém; <2 c4 thé/nam nhan 1 diém;
doi voi thue vat: Khong ap dung).

Panh gia chung

Tinh dé bi t6n thuong cta loai duoc chia thanh
ba mitc @0 (cao, trung binh, thidp) xac dinh bing
téng s6 diém cta ca ba phan mtc do6 nhay cam, mtc
do bién dong cta cac yéu to khi hau va kha nang
thich tng cua timg loai.

Khodng mot phan ba s6 loai duoc phan vao
nhom c6 mutc do ton thuong cao, khoang mot phan
ba duoc phan vao mic do tén thuong trung binh va
phan con lai duoc phan vao muc do tén thuong thap.

Néu cac loai c6 ciing tong diém thi cac diém so
ctia muc “Mutc do bién dong cta yéu t6 khi hau” sé
duoc st dung. Néu diém cua phan “Muc do bién
dong ctia yéu t6 khi hau” cta hai loai ti€p tuc bang
nhau thi diém ctia phan “Mtc d6 nhay cam” sé duoc
str dung dé phan hang.
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2.2. Lira chon loai d¢anh gia

Luwa chon céc loai tir Nghi dinh 160/2013/ND-CP
vé tiéu chi xac dinh loai va ché do quan ly loai thuoc
danh muc loai nguy cap, quy, hiém duoc vu tién bao
vé va Nghi dinh 64/2019/ND-CP vé viec stta déi
Nghi dinh 160/2013/ND-CP. Ngoai ra, da tham théo
théem Nghi dinh 06/2009/ND-CP duoc Chinh phu
Viéet Nam ban hanh nam 2006 vé quan ly thuc vat
rimg, dong vat rimg nguy cap, quy, hiém, Sach bé
Viét Nam nam 2007, Sach Do IUCN 2018. Ngoai ra,
cac loai duogc danh gid phai la nhing loai c6 dit lieu
vé ving phan bo dé co thé xac dinh duoc cac yéu to
lien quan t6i khi hau trong viing phan bo cta loai.

Dé thu thap duoc cac thong tin vé cac loai, tién
hanh ra soat cac cong trinh nghién ctru da cong bo
nhue Pham Nhat va D6 Quang Huy (1998); Nguyén
Xuan Pang va Lé Xuan Canh (2009); IUCN (2020).
Ngoai ra, phuong phap chuyén gia va diéu tra thuc
dia duoc stt dung dé thu thap bé sung cac thong tin
can thiét.

2.3. Xir ly cac dix liéu 1én quan téi khi hau

Cac toa do ngau nhién trong viing phan bo cua
loai dwoc chong x€p lén cac lop ban do khi hau, voi
cac lop & bang 1.

Bang 1. Mé ta cic bién khi hau duoc sit dung

Bién so (ky hiéu va tén tiéng Anh)

Ten tiéng Viet

BIO1 = Annual Mean Temperature

Nhiét d6 trung binh hang nam

BIO12 = Annual Precipitation

Lwong mua hang nam

A2_1 = BIO 12000 = B1011970

Su chong chiu véi bién dong ctia nhiét do moi truong trong qua khi

A2_2 = BIO 122()()0 = B10121970

Su chong chiu véi bién dong cia luong mua trong qua khi

B2_1 = BIO 12050 - BIOIZOOO

S thay d6i nhiét do trung binh trong twong lai tai viing phan bo loai

B3_1 = BIO 122050 - BIOIZZOOO

Su thay d6i luong mua trong tuong lai tai viing phan bo loai

B2_2: §* (BIO1,05) - S* (BIO1500) b6 ctia loai

Muc do bién dong ctia yéu t6 nhiet do trong tuong lai tai viing phan

B3_2: S (BIO12,50) - S? (BIO12,0)

Muc do bién dong ctia yéu t6 luong mua trong tuong lai tai viing
phan bo ctia loai

Kich ban duwoc stt dung dé xac dinh cac gia tri
cho cac bién khi hau trong nam 2050 la kich ban
RCP 4.5. Dit lieu thoi tiét trong qua khu, hién tai va
twong lai duoc trich xuat ra cho timg diém ngau
nhién trong viing phan bo cta timg loai. Sau d6 gia
tri binh quan vé cac bién khi hau duoc tinh toan cho
riéng ting loai:

Gid tri A2_1 cho tung lodi diroc tinh bang cong
thire:

Tx he,

A2 1= —

n n

5 x gk,

Trong d6: x_ht 1a gia tri nhiét d6 trung binh nam
0 thoi diém hién tai diém thit i trong ving phan bo
cua loai; x_gk; Gia tri nhiét d6 trung binh nam & thoi
diém trong qua khit tai diém thit i trong viing phan
b6 cta loai; n: S6 diém ngau nhién duoc chon trong
vung phan bo ctia loai (n=1000).

Gid tri A2_2 cho tung loai duwoc tinh bang cong
thire:

Yy he;, ¥ yak;

n mn

A2 2

Trong &6: y_ht; 1a gia tri luong mua trung binh
nam ¢ thoi diém hién tai diém thtt i trong viing phan
bo cta loai; y-gk; Gia tri lrong mua trung binh nam
O thoi diém trong qua khu tai diém thtt i trong ving
phan b6 cta loai; n: S6 diém ngau nhién duoc chon
trong viing phan bo cta loai (n=1000).

Gid tri B2_1 duoc tinh bang cong thic:
Txil, Exh,

B2 1=—"—— =

n n

Trong do6: x_At 1a gia tri nhiét d6 trung binh nam
& thoi diém hién tai tai diém thit i trong ving phan
bo ctia loai; x_#/; Gia tri nhieét d6 trung binh nim &
thoi diém trong tuong lai tai diém thtt i trong viung
phan b6 ctia loai; n: S6 diém ngau nhién duoc chon
trong vung phan bé cta loai (n=1.000).

Gig tri B3_1 dwoc tinh bang cong thic:
Yy tl; Xyht

B3_1-=

Trong d6: y-_At la gia tri luong mua trung binh
nam ¢ thoi diém hién tai tai diém tht i trong ving
phan bo cta loai; y. #; Gia tri lrong mua trung binh
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nam ¢ thoi diém trong tuong lai tai diém thit i trong
vung phan bo cua loai; n: S6 diém ngau nhién duoc
chon trong viing phan b ctia loai (n=1.000).
Gid tri B2 2 dwoc tinh bang cong thic:
)) Ei:."l.'_f.r: =X

B2 2- = —
n=12-=1

T E(x he. =Xpe)°

n=12-=1

Trong do6: x_ht;la gia tri nhiét do trung binh
thang thit j & thoi diém hién tai tai diém tht i trong
vung phan bo cua loai; x_/ Gia tri nhiét do trung
binh thang thit j & thoi diém trong twong lai tai diém
thtt i trong ving phan bé cta loai; X,;: Nhiet do
trung binh theo thang trong n diém ngau nhién trong
viung phan bd cta loai & thoi diém tuong lai; Xp,:
Nhiéet do trung binh theo thang trong n diém ngau
nhién trong ving phan bé cta loai ¢ thoi diém hién
tai; n: S6 diém ngau nhién duoc chon trong ving
phan bé ctia loai (n=1.000).

Gid tri B3_2 duoc tinh bang cong thiic:

Y Yiy tf. _-Fh':'

LIt —Vp)"

B3 2= ———

n=l2—1

n«l2—1

Trong do: y_ht;la gia tri luong mua trung binh
thang thit j & thoi diém hién tai tai diém thu i trong
vung phéan bo cta loai; y._¢;: Gia tri luong mua trung
binh thang thit j & thoi diém trong twong lai tai diém
thir i trong ving phan bé cta loai; V_,: Luong mua
trung binh theo thang trong n diém ngau nhién trong
vung phan bd cta loai & thoi diém tuwong lai; j_'h_:
Luong mua trung binh theo thang trong n diém ngau
nhién trong viing phan bo ctia loai ¢ thoi diém hién
tai; n: SO0 diém ngau nhién duoc chon trong ving
phan b6 ctia loai (n=1.000).

3. KET QUA NGHIEN CUU

Téng so6 51 loai da duoc Iua chon dé danh gia
(Bang 2). Cac loai duoc danh gia thudc 6 bo. Cac loai
thu nguy cap, quy hiém, dac hitu co ban nam trong
cac bo nay. Bo Linh truéong cé nhiéu loai duoc danh
gia nhat, voi 21 loai. Bo ¢ it loai duoc danh gia nhat
1a bo Canh da va bo Thd, moi bo c6 mot loai.

Bang 2. Danh sach cic loai duoc danh gia va gia tri clia cac chi tiéu danh gia

L , Mitc do bign | K0d nang
R . Mite o nhay cam dong cia yéu to thl,c h e
T Teén Viét Nam Teén khoa hoc A) 'khi hau (B) cu?cl)oal
Al| A2 | A3 | A4 | Bl | B2 | B3| Cl|C2
BO CANH DA DERMOPTERA
1 | Chén bay Galeopterus variegatus 2 2 0 0 0 0 1 0 2
BO LINH PRIMATES
TRUONG
2 | Culilén Nycticebus bengalensis 1 0 0 0 0 1 0 0 2
3 | Culinho Nycticebus pygmaeus 1 1 0 0 0 0 0 0 2
4 | Khi mat do Macaca arctoides 0 1 0 0 0 1 1 0 2
5 | Khivang Macaca mulatta 0 1 0 0 0 2 1 0 2
6 | Khimoc Macaca assamensis 0 1 0 0 0 2 0 0 2
7 | Khi du6ilon Macaca leonina 0 0 0 0 0 1 2 0 2
8 | Cha va chan xam Pygathrix cinerea 2 1 0 1 0 1 0 0 2
9 | Cha va chan niu Pygathrix nemaeus 1 1 0 1 0 2 0 0 2
10 | Cha va chan den Pygathrix nigripes 0 1 0 1 0 0 1 1 2
11 | Vooc xam Trachypithecus phayrei 2 2 0 1 0 2 2 0 2
12 | Vooc miii héch Rhinopithecus avunculus 2 1 0 1 0 1 2 1 2
13 | Vooc mong trang Trachypithecus delacouri | 2 1 0 1 0 1 2 1 2
14 | Vooc den ma trang | Trachypithecus francoisi 2 1 0 1 0 1 2 1 2
15 | Vooc den gay trang | Trachypithecus 2 1 0 1 0 2 0 0 2
hatinhensis
T Trachypithecus
16 | Vooc Cdt Ba poliocephalus 2 1 0 1 1 0 1 1 2
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o , Mitc do bién | opa nang
. Mitc d¢ nhay cam dong ctia yéu to thl,c h ung
T Tén Viét Nam Teén khoa hoc A) khi hau (B) cu?(};)al
Al| A2 | A3 | A4 | Bl | B2| B3| Cl | C2
17 | Vooc bac Dong Trachypithecus germaini 1 1 0 1 0 1 0 1 2
duong
18 | Vuon cao vit Nomascus nasutus 2 1 0 1 0 1 2 0 2
19 | Vuon den ma trang | Nomascus leucogenys 2 1 0 1 0 1 2 0 2
20 | Vuon siki Nomascus siki 2 1 0 1 0 1 2 0 2
21 | Vuon den tuyén tay Nomascus concolor 2 0 0 1 0 1 2 0 2
bac
22 | Vuon den ma vang | Nomascus gabriellae 1 1 0 1 0 1 1 0 2
BO AN THIT CARNIVORA
23 | Cho rimg Canis aureus 0 1 0 0 0 2 2 0 1
24 | So6i do Cuon alpinus 0 1 0 1 0 2 1 0 0
25 | Gau cho Helarctos malayanus 0 1 0 1 0 1 0 0 2
26 | Gau ngua Ursus thibetanus 0 1 0 0 0 2 1 0 2
27 | Méo ca Prionailurus viverrinu 1 1 0 1 0 0 0 0 1
28 | Méo gam Pardofelis marmorata 2 1 0 0 0 0 1 0 1
29 | Bao lira Catopuma temmincki 0 1 0 1 0 1 0 0 2
30 | Bao gdm Neofelis nebulosa 0 2 0 1 0 1 1 0 1
31 | Bdo hoa mai Panthera pardus 0 1 0 1 0 2 1 0 1
32 | Ho Panthera tigris 0 1 0 1 0 0 1 0 0
33 | Cay muc Arctictis binturong 110 0 0 0 0 0 0 2
34 | Rai ca thuong Lutra lutra 1 1 0 1 1 2 2 1 0
35 | Rai ca vuot bé Aonyx cinerea 1 1 0 1 1 1 0 1 0
36 | Rai ca long muot Lutrogale perspicillata 1 1 0 1 1 1 0 1 0
37 | Rai calong mii Lutra sumatrana 1 1 0 1 1 0 0 1 0
38 | Triét chi lung Mustela strigidorsa 0 1 0 0 0 2 2 0 0
39 | Triét bung vang Mustela kathiah 0 1 0 0 0 1 1 0 1
BO MONG GUOC
NGON CHAN ARTIODACTYLA
40 | Mang Truong Son | Muntiacus truongsonensis | 1 2 0 1 0 0 2 0 2
41 | Nai ca tong Rucervus eldii 0 1 0 1 0 0 2 1 2
42 | Huou xa Moschus berezovskii 0 1 0 1 0 1 1 1 2
43 | Mang l6n Muntiacus vuquangensis 1 1 0 1 0 0 0 0 2
44 | Trau rimg Bubalus arnee 0 1 0 1 0 0 1 0 2
45 | Bo tot Bos gaurus 0 0 0 0 0 1 1 0 2
46 | Bo rimng Bos javanicus 0 1 0 1 0 1 2 0 2
47 | Bo xam Bos sauveli 0 1 0 1 0 2 2 0 2
48 | Sao la Pseudoryx nghetinhensis | 2 1 0 1 0 0 1 0 2
BO TETE PHOLIDOTA
49 | Té té java Manis javanica 0 2 1 1 0 0 0 0 2
50 | Té té vang Manis pentadactyla 0 1 1 1 0 2 1 0 2
BO THO LEPORIDAE
51 | Tho van Nesolagus timminsi 2 1 0 1 0 2 0 0 2

Téng s6 51 loai thu da duoc danh gia vé mic d6  Linh trudng (Bang 3). Trong s6 21 loai linh truéng
ton thuong do BDKH, c6 16 loai duoc x4ac dinh c6  duoc lua chon dé danh gia thi c6 dén 11 loai c6 muc
mtc do tén thuong cao, trong dé cao nhat la nhom  do tén thuong cao, 5 loai c6 mitc do tén thuong trung
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nang thich tng thap, cac yéu to khi hau trong ving
phan b6 ctia chung bién dong manh va mic do nhay
cam cao.

binh va 5 loai c6 mtc do tén thuong thap. Cac loai c6
téng diém cao nhat 1a Vooc xam, Vooc mong trang,
Vooc miii héch, Vooc den ma trang. Pac biét, Vooc
xam 1a loai c6 mutc do ton thuong cao nhat do kha

Bang 3. Phan c4p mitc d¢ tén thuong ctia mét s6 loai thii nguy cép, quy, hi€ém do dnh huéng cia BDPKH

Mitrc do Kha Xép
Mttc do | bién dong | nang Téng hang
TT Ten loai Tén khoa hoc nhay |ctayéuto| thich o muc do
, . ) , diém )
cam (A)| khihau | tmng cia ton
(B) loai (C) thuong
1 | Vooc xam Trachypithecus phayrei 5 4 2 11 Cao
2 | Vooc mii héch Rhinopithecus avunculus 4 3 3 10 Cao
3 | Vooc mong trang Trachypithecus delacouri 4 3 3 10 Cao
4 | Vooc den ma trang | Zrachypithecus francoisi 4 3 3 10 Cao
5 | Vooc Cat Ba Trachypithecus 4 2 3 9 Cao
poliocephalus
6 | Vuon cao vit Nomascus nasutus 4 3 2 9 Cao
7 | Vuon den ma trang | Nomascus leucogenys 4 3 2 9 Cao
8 | Vuon siki Nomascus siki 4 3 2 9 Cao
9 | Réi ca thuong Lutra lutra 3 5 1 9 Cao
10 | Mang Truong Son | Muntiacus truongsonensis 4 2 2 8 Cao
11 | Thé van Nesolagus timminsi 4 2 2 8 Cao
12 | Vooc den gay trang ZZZIZZ z?secus 4 2 2 8 Cao
13 ]Y;:m den tuyén tay Nomascus concolor 3 3 2 8 Cao
14 | Te té vang Manis pentadactyla 3 3 2 8 Cao
15 | Bo xam Bos sauveli 2 4 2 8 Cao
16 | Saola Pseudoryx nghetinhensis 4 1 2 7 Cao
17 | Cha va chian xam Pygathrix cinerea 4 1 2 7 Cao
18 | Chén bay Galeopterus variegatus 4 1 2 7 Cao
19 g?rc;;]g)ac Dong Trachypithecus germaini 3 1 3 7 TB
20 | Cha va chan niu Pygathrix nemaeus 3 2 2 7 TB
21 | Vuon den mavang | Nomascus gabriellae 3 2 2 7 TB
22 | Nai ca tong Rucervus eldii 2 2 3 7 TB
23 | Huou xa Moschus berezovskii 2 2 3 7 TB
24 | Bo ring Bos javanicus 2 3 2 7 TB
25 | Té té java Manis javanica 4 0 2 6 TB
26 | Bao gam Neofelis nebulosa 3 2 1 6 TB
27 | Rai ca vuot bé Aonyx cinerea 3 2 1 6 TB
28 | Rai ca long muot Lutrogale perspicillata 3 2 1 6 TB
29 | Cha va chan den Pygathrix nigripes 2 1 3 6 TB
30 | Bao hoa mai Panthera pardus 2 3 1 6 TB
31 | Khivang Macaca mulatta 1 3 2 6 TB
32 | Ché rung Canis aureus 1 4 1 6 TB
33 | Gau ngua Ursus thibetanus 1 3 2 6 TB
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Mittc do Kha Xép
Mtrc do | bién dong | nang Téng hang
TT Ten loai Teén khoa hoc nhay |ctayéuto| thich o mitc do
, S } , diém .
cam (A)| khihau | tng cta ton
(B) loai (C) thuong
34 | Mang 16n Muntiacus vuquangensis 3 0 2 5 TB
35 | Rai ca long mii Lutra sumatrana 3 1 1 5 TB
36 | Méo gdm Pardofelis marmorata 3 1 1 5 Thép
37 | Trau rimg Bubalus arnee 2 1 2 5 Thap
38 | Soido Cuon alpinus 2 3 0 5 Thap
39 | Bo lra Catopuma temmincki 2 1 2 5 Thép
40 | Gau cho Helarctos malayanus 2 1 2 5 Thép
41 | Triét chi lung Mustela strigidorsa 1 4 0 5 Thép
42 | Khi mat do Macaca arctoides 1 2 2 5 Thép
43 | Khi moc Macaca assamensis 1 2 2 5 Thép
44 | Khi du6i lon Macaca leonina 0 3 2 5 Thép
45 | Méo ca Prionailurus viverrinu 3 0 1 4 Thap
46 | Culinho Nycticebus pygmaeus 2 0 2 4 Thép
47 | Triét bung vang Mustela kathiah 1 2 1 4 Thap
48 | Culilon Nycticebus bengalensis 1 1 2 4 Thép
49 | Bo tot Bos gaurus 0 2 2 4 Thap
50 | H6 Panthera tigris 2 1 0 3 Thap
51 | Cay muc Arctictis binturong 1 0 2 3 Thép

Cac loai c6 ving phan bé nho thuong c6 bien do
sinh thai hep va nam trong khu vuc ma cac yéu to
khi hau c6 nhiéu bién dong, do d6 mic do nhay cam
sé cao. Trong s6 liéu & bang 3, phan 16n céac loai duoc
xép hang cao nhat la cac loai c6 ving phan bo rat hep
hoac 1a dac httu cia Viéet Nam hoac viung Déng
Duong. Trong mot pham vi phan bo hep nhu vay thi
tinh bién dong vé cac yéu t6 khi hau thuong cao hon
cac loai c6 vung phan b6 rong.

Cac loai ¢6 kich thudéc quan thé nho nhung ving
phan b6 rong, trai dai trén nhiéu vi do thi thuong co
mtc do tén thuong thap cho ching cé bién do sinh
thai vé cac yéu t6 nhiét do, lwong mua cao. Vi du loai
hé, bao ltra ndm trong nhém c6 mutc do ton thuong
thap. Cac loai nay vira c6 thé cu tri & ca khu vuc ¢
nhiét do thap toi khu vuc cé nhiét do cao, titr ving
Siberia cia Nga téi viing nhiét d6i thuoc Indonexia.
Nhu vay, néu nhiét do ting lén vai do C thi van nam
trong gidi han chiu dung cta loai. Twong tu nhu vay,
cac loai d6 cing c6 kha nang cu tra ti cac khu vuc
kho6 han t6i cac khu ring mua nhiét déi voi luong
mua vai nghin mm/nam. Su bién dong kha nho ctia
cac yéu t6 khi hau khong thé anh huong nhiéu dén
kich thudc quan thé va su ton vong cua loai.

Mtc do t6n thuong trong bang 3 duoc chia lam 3
cap la ton thuong cao, ton thuong thap va tén thuong
trung binh. Tuy nhién, mitc do tén thuong cta céac
loai chi mang tinh chat tuong d6i. Cac loai duoc xép
vao muc d6 tén thuong thap va trung binh cé thé
chuyén lén mirc do tén thuong cao néu nhiéu loai
duoc danh gia hon. Tuy nhién, véi cac loai c6 mirc do
tén thuong cao, du c6 thém nhiéu loai nira duoc danh
gia thi mtic do tén thuong cua chung ciing khong
thay déi. Do d6, cac chuong trinh bao ton huong toi
muc tiéu bao vé cac loai duéi anh huwéng caa BDKH
nén tap trung vao cac loai c6 muc do ton thuong cao
nay.

4. KET LUAN

Ba nhom tiéu chi duoc st dung dé danh gia muc
do ton thuong trong boi canh BDKH ¢ Viét Nam cia
cac loai thu, bao gom: Mitc d6 nhay cam, muac do
bién dong ctia cac yéu t6 moi truong va kha ning
thich tmg. Trong téng s6 51 loai thu duoc danh gia,
17 loai duoc danh gid c6 muc do tén thuong cao
trong boi canh BDKH. Céac loai c6 mirc do tén
thuong cao nhat gom Vooc xam, Vooc méng trang,
Vooc mii héch, Vooc den ma tring. Mic do tén
thuong ctia cac loai chi mang tinh chat tuong doi.
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Cac loai duoc xép vao muc do ton thuong thiap va
trung binh c6 thé chuyén lén muc do tén thuong cao
néu nhiéu loai dugc danh gia hon. Cac chuong trinh
bao ton hudng téi muc tiéu bao vé cac loai duéi anh
hudng ciia BDKH nén tip trung vao cac loai cé muc
do tén thuong cao.

LOI CAM ON

Két qua nghién cuu ndy la san pham cua dé tai
“Nghién ciru co sé khoa hoc va thuc tién nham dé
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lodi nguy cap, quy hiém, dic hiu & Viét Nam ung
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107 cdc ban dong nghiép, cdc cong tic vién da hé tro
cong tac trién khai nghién cuu.

TAI LIEU THAM KHAO

1. Bo khoa hoc va Cong nghé, 2007. Sich Po
Viét Nam (Phan I Pong vat). Nxb Khoa hoc Tu
nhién va Cong nghé, Ha Noi.

2. Chinh pha, 2019. Nghi dinh s6 06/2019/ND-
CP ngay 22 thang 01 nam 2019 cta Chinh pha vé
quan ly thuc vat rimg, dong vat rimg nguy cap, quy,
hiém va thuc thi Cong woc vé buon ban quoc té cac
loai dong vat, thuc vat hoang da nguy cap.

3. Foden W., Butchart S., Stuart, S., Vié J.,
Akcakaya H. R, Angulo A., Devantier L., Gutsche A.,
Turak E., Cao L., Donner S., Katariya V., Bernard R.,
Holland R., Hughes A., O’Hanlon S., Garnett S,
Sekercioglu C., 2013. Identifying the World’s Most
Climate Change Vulnerable Species: A Systematic
Trait-Based Assessment of all Birds, Amphibians and
Corals. PloS one. 8. e65427. 10.1371/journal.
pone.0065427.

4. TUCN, 2020. The IUCN Red List of
Threatened Species. Version 2020-1. https://www.
iucnredlist.org. Downloaded on 19 March 2020.

5. Nguyén Xuan Ping, Lé Xuan Canh, 2009.
Phén loai hoc Iop thi (mammalia) va dic diém khu
hé thi hoang di Viét Nam. Nxb Khoa hoc Tu nhién
va Cong nghé, Ha Noi.

6. Pham Nhat, D6 Quang Huy, 1998. Dong vat
rung. Nxb Nong nghiép.

AN ASSESSMENT OF THE CLIMATE CHANGE VULNARABILITY FOR MAMMAL SPECIES
Nguyen Dac Manh, Tran Van Dung, Vu Tien Thinh, Nguyen Thi Hoa,
Nguyen Chi Thanh, Hoang Thi Thanh Nhan, Nguyen Thi Van Anh
Summary

Vietnam is predicted to be among the countries most affected by climate change. Give Vietnam’s high
biodiversity and many rare and endemic species, climate change may affect biodiversity. Due to limited
resources, investments in further studies or conservation measures in the context of climate change need
to focus on climate change-vulnerable species. In this study, 51 endangered, endemic, and rare species for
which there exists sufficient data were selected for evaluation. Three groups of criteria were used for the
evaluation, including: Sensitivity level, fluctuation level of climate factors, and species adaptability. Out of 51
mammal species assessed, 17 species were assessed to have high vulnerability. Species with the highest
levels of vulnerability include the Grey langur, Delacour langur, Tonkin snub-nosed monkey, Francois’
langur. Conservation programs that aim to protect species from impacts of climate change should focus

primarily on these highly vulnerable species.

Keywords: Climate change, mammals, primate, climate-change vulnerability.
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PAC BIEM CAU TRUC RUNG CO PHAN BO LOAI THONG
NAM LA (Pinus dalatensis Ferrée) O TAY NGUYEN
Lé Canh Nam!, Bui Thé Hoang? Truong Quang Cuong?,

Hoang Thanh Truong?, Luu Thé Trung!, Bao Huy?®

TOM TAT

Quan thé Thong 5 14 (Pinus dalatensis Ferrré) 1a dac hitu va co6 gia tri quy hiém nhiéu mat vé stt dung va
bao ton. Nghién cttu nay mo hinh hoéa cé hé théng cau tric kiéu rimg hén giao cay 14 rong 14 kim c6 phan
bo loai Thong 5 14 & Tay Nguyén lam co s& dé xudt cac bién phap ky thuat 1am sinh va bao tén loai cay va
cac quan thé quy hiém nay. Véi 17 6 tiéu chudn co dién tich 2.500 m? duoc thiét lap & cac Vuon Quéc gia:
Bidoup Nui Ba (6 6), Chu Yang Sin (6 6) va Kon Ka Kinh (5 6). Chi s6 quan trong Importance Value Index
(IV, %) duoc stt dung dé xac dinh loai wu thé; cau truc s cay theo cap kinh (N/D) va chiéu cao (N/H) duoc
thir nghiém mé phéng theo cac ham Mayer, khodng cach — hinh hoc va Weibull; cau trdc mat bang duoc
danh gia bang phan bo U theo khoang cach dén cay gan nhat. Két qua cho thdy Thong 5 14 1a loai wu thé
sinh thai véi IV% tir 3,6 — 12,2%; khong ghi nhan duoc tai sinh tr nhién Thong 5 14 trong cac 1am phan c6 cay
Thong 5 14 trudng thanh; phan bé N/D véi 53% 6 tuan theo phan b6 khoang cach cé dang giam; phan bo
N/H rat bién dong c6 35% cac 6 mo phong duoc theo phan bé Weibull dang cé dinh léch trai dén gan
chuén; phan b6 mat bang ctia 1am phan va rieng Thong 5 14 chit yéu phan bé cum; phan bs N/D va N/H ctia
rieng quan thé Thong 5 14 c6 mot dén nhiéu dinh tap trung, do khong c6 qua trinh tai sinh lién tuc.

Tt khéa: Cau triic rimg, 14 rong, I4 kim, thong Pa Lat.

1. MG DAV

Cac loai cay la kim, trong d6 c6 Thong 5 la
(Pinus dalatensis Ferré) - mot loai cay dac hiu va
quy hiém, cting v6i cac loai cay la rong tao thanh
tang tan cao cta rimg ty nhién hon giao cay 14 rong
la kim (Nguyén Tién Hiép va cs, 2004); kiéu rimg nay
tap trung & Tay Nguyén bao gém cac cao nguyén
Lam Vién, Ban Meé Thuot, Pleiku, Ngoc Linh
(Nguyén Dtrc T6 Luu va Philip Thomas, 2004). Rimg
te nhién nhiét doi la mot hé sinh thai rat phuc tap,
bao gom nhiéu thanh phan voi cac qui luat sap xép
phtic tap trong khong gian va thay déi theo thoi gian.
Cac nghién ctru vé cau truc rimg mua nhiét doi duoc
bat dau tién hanh mo ta, sau d6 cung voi su phat
trién cong nghé thong tin trong 1am nghiép, mo hinh
hoa ciu trac rimg 1a noéi dung co ban trong nghién
ctru hé sinh thai rimg g6, dong gop vao viéc quan ly,
xtr ly 1am sinh va bao ton rieng (Nguyén Van Truong
1983; Nguyén Hai Tuat, 1990; Jayaraman, 1999; Tran
Van Con, 2001; Zheng va Zhou, 2010; Vo6 Dai Hai,
2014; Bao Huy, 2017).

' Vién Khoa hoc Lam nghiép Nam Trung bd va Tay
Nguyén

? Vuon Quéc gia Bidoup Nii Ba

? Truong Pai hoc Tay Nguyén

Mic du da c6 mot s6 nghién ctu vé dac diém
ciu truc cua kiéu rimg hon giao cay 14 rong 14 kim,
tuy nhién cac nghién ctu ndy chi duwoc tién hanh
rieng 1é va chua phan anh duoc day du cau trac
chung va riéng quan thé Thong 5 14. Nghién cttu nay
mo hinh hoéa cé hé thong cau trac kiéu rimg hén giao
cay 14 rong 1a kim c6 phan bé loai Thong 5 14 & Tay
Nguyeén lam co s¢ dé xuat cac bien phap ky thuat lam
sinh va bao tén loai cay va cac quan thé quy hiém
nay.

2. B0 TUONG VA PHUONG PHAP NGHIEN CUU

2.1. béi tugng nghién cttu

Cac lam phan c6 phan bo loai Thong nam la
(Pinus dalatensis Ferré) & Tay Nguyeén; trong do6 tap
trung & ba Vuon Quoc gia (VQG) 1a Bidoup Nui Ba
(Lam Dong), Chu Yang Sin (Pak Lak) va Kon Ka
Kinh (Gia Lai).

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap thu thap so liéu

Str dung phuong phap rut mau dién hinh theo 6
tieu chuan 2.500 m? (50 m x 50 m) tai cac 1am phan
c6 phan bo tu nhién loai Thong 5 14. Tiéu chuén lua

chon vi tri 6 mau 1a noi it hodc chua bi tac dong; da
thiet 1ap 6 6 & VQG Bidoup Nui Ba, 6 6 & VQG Chu
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Yang Sin va 5 6 & VQG Kon Ka Kinh; téng cong c6 17
6 mau duoc thu thap s6 liéu.

Trén cac 6 mau dién hinh 2.500 m? chia thanh 25
6 100 m? (10 m x 10 m), tién hanh thu thap s6 lieu
ctia tang cay g6, bao gém cac chi tiéu: tén loai cay go,
chiéu cao cay (H, m), duong kinh ngang nguc (D > 6,
cm), do cu ly tir mot cay gb trong 6 dén cay go gan
nhat, néu 1a cay Thong 5 14 thi c6 2 cu ly: dén cay
Thong 5 14 gan nhat khac va cay gb gan nhat, néu la
cay loai khac thi chi do mot cu ly dén cay gan nhat
khac.

Trong cac 6 mau 2.500 m?, tién hanh dat 5 6 phu
codién tichla4 m?> (2 mx 2 m), 4 6 & bon goc va mot
o tam 6 dé do dém cay tai sinh c6 trién vong (H > 0,5
m va D < 6 cm), xac dinh tén loai, do chiéu cao cay

(H, m).

2.2.2. Phuong phap xdc dinh cau tric thanh phan
cdy g0 va cdy tdi sinh

Stt dung chi s6 quan trong (Importance Value
Index) IV% gom 3 chi tieu N%, G% va F% cta Curtis
va Mclntosh (1950) dé xac dinh loai wu thé, cau truc
thanh phan loai cay gb va ty trong loai Thong 5 14
trong cac lam phan c6 phan b6 loai nghién cttu (Bao
Huy, 2017).

Voi N% 1a % mat do loai, G% la % tong tiét dién
ngang (G) cta loai va F% 1a % tan suat xuat hién loai
tréen 6 don vi 10 m x 10 m ctia hé thong 6 2.500 m?
cho moi viing phan b6 déng nhat sinh thai. Doi voi
cay tai sinh thi chi s6 IV% tinh theo 2 chi tieu N% va
F%; trong do F% 1a % tan suat xuat hién loai trén 6 do
tai sinh 2 m x 2 m ctia hé thong 6 2.500 m>.

2.2.3. Phuong phdp mo phong céu tric so cdy
theo cap kinh (N/D) va theo cap chiéu cao (N/H)

Pham vi cap kinh va cap chiéu cao dé thiét lap
cac day phan bo duoc tham do dé c6 duoc chudi

phan b6 N/D va N/H phan anh quy luat chung 6n
dinh cho cac 6 mau; tir d6 xac dinh cap D c6 pham vi
10 cm; véi cap H c6 pham vi 2 m.

Kiém tra sy déng nhat ctia cac day phan bé N/D
hodac N/H ctia cac 6 mau bang tiéu chuin thong ke
¥2, nham xem xét cac day phan bo & cac 6 mau co
cung chung mot téng thé dé gop chung tinh toan, mo
phong (Bao Huy, 2017).

Thtt nghiém mo phoéng cac kiéu cau tric N/Dva
N/H theo bon dang ham chinh 1a Mayer, khoang
cach, hinh hoc va Weibull va kiém tra st phu hop ctia
phan bo ly thuyét so voi thuc té€ & mic P < 0,05 theo
tieu chudn y%gs 4 (Wratten va Fry, 1986, Nguyén
Hai Tuat va cs, 2006; Bao Huy, 2017).

224 Phuong phdp nghién ctu cau tric mat
bang

Ap dung phuong phap dua trén phan bé khoang
cach tir mot cay chon ngau nhién dén cay gan nhat,
vo6i dung luong mau n > 30 (s6 khoang cach do) tinh
theo tiéu chuian U cta Clark va Evans (dan theo Bao
Huy, 2017).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pic diém cdu truc lam phan cé phan bé
Thoéng 514 & Tay Nguyén

3.1.1. Cau tric thanh phan lodi cay g6 va cay tai
sinh

- Cau tric thanh phan lodi cay go

Chi s6 IV% duoc tinh theo timg vung phan bo
sinh théi trén co s& déng nhét cac yéu t6 sinh thai &
cac 6 mau theo timg ving (Narayan va Anshumali,
2015). Nghién ctru nay xac dinh loai uu thé voi IV% >
3% dé nhom loai wu thé dat tir 5 — 10 loai (Thai Van
Trimg, 1978; Bao Huy, 2017) (Bang 1).

Bang 1. Thanh phén loai uu thé theo chi s6 IV% trong c4c 1am phén c6 Thong 5 14 & ba ving phén b

Ving phan Tha . ) N G
bé tu 10:311, Loai (cay/ N% (m2/ha) G% F F% IV%
uwu thé ha)
VQG 1 Ngii mac linh 137 10,9 6,42 10,8 54 6,5 9,4
Bidoup Nui 2 Thong 2 14 det 42 3,4 10,66 17,9 30 3,6 8,3
Ba 3 Thong 514 21 1,7 9,18 15,4 17 2,1 6,4
4 Tram vo do 70 5,6 3,41 5,7 43 5,2 5,5
5 Kha thu an 68 5,4 1,81 3,0 32 3,8 4,1
6 Cap moc bidoup 57 4.5 1,91 3,2 33 4,0 3,9
7 Hong tung 24 1,9 3,97 6,7 20 2,4 3,7
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Vung phan Thu ) . N G
e tu loai Loai (cay/ N% (/ha) G% F F% IV%
0 . m?/ha
uwu thé ha)
8 Cho x6t 35 2,8 1,74 2,9 28 34 3,0
9 99 loai khac 797 63,8 20,34 34,2 | 576 | 69,1 55,7
Téng 1.251 100,0 57,38 100,0 | 811 | 100,0 100,0
1 Hong quang 219 11,8 4,48 10,1 38 3,5 8,4
2 Soi linh 83 4,5 1,75 3,9 31 2,9 3,8
vaG 3 Kha thu nhim 77 4,1 1,78 4,0 33 3,0 3,7
Chu Yang ————
Sin 4 Tram vo d6 66 3,5 1,92 4,3 33 3,0 3,6
5 Thong 514 11 0,6 4,11 9,2 9 0,8 3,6
6 125 loai khac 1.406 75,5 30,45 684 | 939 | 86,7 76,9
Téng 1.750 100 42,92 100,0 | 951 | 100.0 100,0
1 Thoéng 514 59 54 10,39 26,3 32 4,8 12,2
2 Kha thu 138 12,7 4,69 11,8 43 6,4 10,3
3 Cho x6t 83 7,7 6,18 15,6 48 7,1 10,1
VQG 4 Com 45 4,1 1,11 2,8 30 44 3,8
Kon Ka 5 Sén 55 5,1 0,53 1,3 28 4,2 3,5
Kinh 6 Cap moc 42 3,9 0,88 2,2 24 3,6 3,2
7 Khao 45 4,1 0,34 0,9 28 4,2 3,0
8 Go dong 40 3,68 0,71 1,78 23 3,5 3,0
9 119 Loai khac 579 53,27 14,73 37,25 | 416 61,9 50,8
Téng 1.087 | 100,0 39,55 100,0 | 672 | 100,0 100,0

Tong s6 loai cay g6 1a kha cao, bién dong tir 107 -
130 loai, voi 61 — 78 chi va 35 — 42 ho thuc vat. S6 loai
uu thé tir 5 — 8 loai; trong d6 loai Thong 5 14 luon xuat
hién 1a loai vu thé voi IV% tir 3,6% — 12,2% (Bang 1).

Nhom loai vu thé ¢ cac vung sinh thai khac nhau
la c6 su khac biét ro rét, két qua nay phi hop voi két
luan ctia Narayan va Anshumali (2015) khi nghién
ctru vé chi s6 quan trong cta cac loai wu thé trong
rumg nhiét doi.

- Cau triic thanh phén loai cdy g6 téi sinh

Tong s6 loai cay g6 tai sinh bién dong kha lom,
ttr 36 — 97 loai, trong do so6 loai cay g6 tai sinh nhiéu
nhat 1a tai VQG Chu Yang Sin v6i 97 loai; thap nhat 1a
tai VQG Kon Ka Kinh voi 36 loai. S6 loai cay tai sinh
uu thé bién dong tir 4 — 7 loai voi IV% > 3% (Bang 2).

Trong tat ca cac loai cay tai sinh do dém duoc tai
ba vung phan bé déu khong ghi nhan duoc cay
Thong 5 14 tai sinh nao trong cac lam phan co cay
Thong 5 14 truéng thanh, trong khi @6 Thong 5 14 ¢é
tai sinh kha nhiéu & noi dat trong (Hinh 1).

Xem xét su trung khop hay khong gitta cac loai
uu thé & tAng cao va tai sinh trén co s so sanh bang
1 va 2; két qua cho thdy thanh phan loai cay gb uu

thé trén cac tAng cao va thanh phan loai cay tai sinh
uu thé tai 3 viing phan b6 loai Thong 5 14 1a ¢6 su
khac biét; diéu nay cho thay day la két qua cua kiéu
tai sinh tudn hoan theo vét noi mé tan - mot dic
trung ctia phuong thuc tai sinh cta cac hé sinh thai
rimg mua nhiét d6i (Thai Van Tring, 1978; Phung
Ngoc Lan, 1986).

Hinh 1. T4i sinh tu nhién Thong 5 14 trén dat tréng
trong VQG Chu Yang Sin
Két qua nay cting phan anh khong phai Thong 5
14 khong c6 tai sinh ty nhién ma chi tai sinh tai
nhitng noi c6 diéu kién thuan loi vé cac diéu kién
sinh thai, d6 1a da anh sang, nhiét do,... & nhirng 16
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trong trong rimg, bia rimg hay cac khu vuc mé (Phi
Hong Hai, 2011; Trang, 2011). Tan rimg thanh thuc

c6 cay me Thong 5 14 da can tré tai sinh ty nhién cta
chinh loai nay.

Bang 2. Thanh phan loai t4i sinh wu thé theo chi s IV% trong cac quéan thé c6é Thong 5 14 & ba viing phan bd
Ving phanbg | ot loa Loai N/ha N% F F% | IV%
uu thé
1 Da huong 1.500 8,2 750 58 7,0
2 Dién bach 1.083 5,9 500 3,9 4,9
vVQG 3 Cong 667 3,7 583 4,5 4,1
Bidoup Nui Ba 4 S6i Langbiang 667 3,7 333 2,6 3,1
5 Cut ngya 750 4,1 250 1,9 3,0
6 69 loai khac 13.583 74,4 10.500 81,3 77,9
Téng 18.250 100,0 12.917 100,0 100,0
1 Kha thu nhim 1.300 5,4 600 3,7 4,5
2 Ca 6ila nho 1.600 6,6 200 1,2 3,9
VQG 3 Tram do 1.100 4,5 500 3,1 3,8
Chu Yang Sin 4 Khao 1.000 4,1 300 1,9 3,0
5 93 loai khac 19.200 79,3 14.600 90,1 84,7
Téng 24.200 100,0 16.200 100,0 100,0
1 Kha thu 3.500 29,8 1.333 17,0 23,4
2 Tram 1.500 12,8 1.000 12,8 12,8
3 Khao 1.083 9,2 417 5,3 7,3
vVQG 4 Sam 750 6,4 583 7,4 6,0
Kon Ka Kinh 5 Soi 500 4,3 500 6,4 5,3
6 Su long 500 4,3 500 6,4 5,3
7 Com 333 2,8 333 4,3 3,5
8 29 loai khac 3.583 30,5 316 40,4 35,5
Téng 11.750 100,0 7.833 100,0 100,0

3.1.2. Pac diém cau triic so cdy theo cap kinh
(N/D) va cap chiéu cao (N/H)

- C4u triic s6 cdy theo cap kinh (N/D)

Day phan bé N/D ctia cac 1am phan c6 phan bo
Thong 5 14 cho ba viing phan bo thé hién trong hinh 2.

N (cay/ha)
=
=3
=3

D (cm)

1T 21 31 41 51 a1 71 81 91 10

Hinh 2. Phan bé N/D ctia lam phan c6 Thong 514 &
cac viung phan bd
BD: VQG Bidoup Nui Ba, CYS: VQG Chur Yang
Sin, KKK: VQG Kon Ka Kinh
Hinh 2 cho thdy ngoai trit 2 cip kinh dau (cap
kinh 11 va 21 cm) thi tir cap kinh 31 cm tré di ca ba

duong phan bo N/D ctia ca 3 ving gan nhu 12 triung
nhau. Két qua nay ciing cho thdy cac lam phéan c6
phan bo Thong 5 14 kha dong nhat vé phan bo N/D,
chi khac biét nhé & cap kinh nhé do tac dong khac
nhau ctia cac yéu t6 moi truong dudi tan rimg tao
nén sy thay d6i mat do 16p cay c6 cap kinh nho.

Két qua kiém tra déng nhat cta cac phan bo
N/D trong cuing ving phan bé va & ca ba ving theo
tieu chudn K mau dut quang bang tieu chuin ¥* &
bang 3.

Két qua cho thay khong c6 dong nhat chung cac
day N/D ctia tat ca 6 mau & ba viing phan b, diéu
nay c6 nghia cé su khac biét gitta cac 6 trong timg
vung hay gitra cac vung.

ba t6 hop xép cac nhom déng nhat va két qua
thu duoc cho thiy c6 5 nhém 6 déng nhat véi nhau
va 01 6 rieng biét. Cac nhom 6 nay co thé gop lai dé
mo phong phan bé N/D chung theo nhém theo cac
dang ham phan bé ly thuyét.
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Bang 3. Su déng nhat cac day phan bd N/D ciia cac 6 tiéu chuén trong ciing va khac viing phan bé theo tiéu

chuin ¥?

TT K mau 12 i zx(zm(ol)og{ yy | Kéthan Ghi chu
1 [176 474,98 164,22 Hy df=(17-1) (9-1)
2 |46 BD:1,3,5; CYS: 6) 33,12 36,42 H,' df=(81) (4-1)
3 |40 (CSY:5KKK:1,2,4) 29,65 40,11 H,' df=(10-1) (4-1)
4 |30 (BD:2,6; KKK: 5) 9,20 28,87 H,' df=(9-1) (3-1)
5 |36 ®BD4,CYS:1,2) 21,27 26,30 H,' df=(9-1) (3-1)
6 |20 (CYS3;KKK3) 12,86 15,51 H, df=(9-1) (2-1)
7 | CYS4

Ghi chu: BD: VQG Bidoup Nui Ba; CYS: VQG Chur Yang Sin; KKK: VQG Kon Ka Kinh; i (i = 1,...6) Id so
thit tir 6 tiéu chuan. Ho': Cic day phan bo N/D ¢ cdc 6 mau Ia dong nhat, Ho: Cac day phan bo N/D ¢ céc 6
mau Ia co su khdc biét
Bang 4. Két qua m6 phong cau tric N/D theo nhém 6 dong nhat va kiém tra bing tiéu chuén )2 theo cac
dang phan bé ly thuyét & 3 viing phan b

Nhém OTC Dang ham 2 Két

T gong nhat ﬁhagn bé * v o b 12 (oa,cos) df | wan
1 | BD (1.3.5) | Mayer 15138 | 0074 | 15878 | 11,07 |5 |H,
vaCYS6 | Khoang cich 0,206425 | 0,47 1034 11,07 |5 |Hy
Hinh hoc 0,57 14560 | 1407 |7 | H,

Weibull 0,074493 0.90 6756 | 14,07 |7 |H,

2 | CYS5va | Mayer 2106.2 | 0,080 | 201,54 | 11,07 |5 | H;
KKK (1,2, 4) | Khoang céch 0,399149 | 0,40 842 | 11,07 |5 |H,"
Hinh hoc 0.28 8315 |1259 |6 |H,

Weibull 0,089615 0.90 102,08 | 1407 |7 | H,

3 | BD (2,6) va | Mayer 10183 | 0,060 | 112,12 | 11,07 |5 | H;
KKK5 | Khoang cach 032015 | 0.47 1202 | 11,07 |5 |H,

Hinh hoc 0.56 7999 | 14,07 |7 |H,

Weibull 0,076446 0.90 6137 |1407 |7 |H,

4 | BD4vaCYS | Mayer 10146 | 0070 | 325.60 | 949 |4 | H,
1,2 | Khoang cach 0437016 | 0.34 981 |78 |3 |H,

Hinh hoc 0.46 16363 | 1259 |6 | H,

Weibull 0,098258 0.90 207.06 | 1259 |6 | H,

5 | CYS3va | Mayer 10157 | 0,060 | 125,67 | 11,07 |5 |H,
KKK3 | Khoang cach 0.505034 | 0.49 5027|1107 |5 |H,

Hinh hoc 0.49 5031 | 1259 |6 | H,

Weibull 0.218218 0.60 7710 | 1259 |6 |H,

6 | CYS4 | Mayer 14089 | 0131 | 6857 |599 |5 |H,
Khoéng cich 0,555825 | 0,21 193 |59 |2 |HS

Hinh hoc 0.36 31,58 |949 |4 |H,

Weibull 0,206968 0,90 365 |781 |6 |Hy

Ghi chu: H;: Khong mo phdng diroc theo cdc dang phan bo'ly thuyét; H,*: mo phdng diroc theo dang
phan bo'ly thuyét (in dam).
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Bang 4 cho thdy c6 3 nhom 6 tieu chudn mo
phong duoc theo dang phan bé khoang cach véi 9/17
0, chiém ty 1& (53%) c6 ¥* < x5, luat phan bé cla
cac lam phan nay ciing theo quy luat chung ctia cac
kiéu rimg hon giao 14 rong dugc mo phong boi
Nguyén Van Truong (1983) va Dong Si Hién (1974).

500
jgg : = === Ngs (c/ha) a
200
B 100 - D {em)
.
bl 0
11/21(31/41|51|61/71|81|91101
=== Ngs
(c/ha) 46|42|18\57(28| 5|52 (2|2
—NIt(c/ha) |46|42|16/67127/11/4 12 |1 |0

Co 01 (6%) o tiéu chuian (CYS 4) vira c6 thé mo
phong theo ham phan bo khoang cach va Weibull.
Cac nhom o6 tiéu chuén con lai (7/17 6, 43%) khong
thé moé phong theo cac dang phan bo ly thuyét thé
hién qua x* > x%0.05-

b
/\— Ns...
D (cm)

11/2131|41|51|61|71|81|91

=i 0N
COO00O
QOoo0O0O
I |

N/ha

I

=
o

[

34|43/19|10|35/20|11 /10 4

34142120|95|45|21|10| 5| 2

Hinh 3. Kiéu dang phan b6 thuc té N/D va mé phong theo phan bd khoang céch: a) dang gidm; b) c6 dinh
chitJ & cap kinh nhé. Ngs: S6 cay quan sat, Nlt: S§ cay woc lwong theo ham phan b khoang cach

Két qua nay cho thdy quy luat chung cta phan
b6 N/D ctia cac lam phan c6 Thong 5 1a: i) Pa s6
tuan theo quy luat phan bé khoang cach co dang
giam hodc c6 1 dinh chit J & cdp D nhd Nguyén Van
Truong (1983) (Hinh 3); ii) Phan bo Weibull vé ly
thuyét c6 kha niang mo ta cho nhiéu kiéu dang phan
b6 N/D tuy nhién trong nghién cttu nay chi phu hop
voi 01 6 tieu chuin (6%); iii) Nhom 6 tiéu chuin
khong tuan theo quy luat phan bo ly thuyét, nhung
nhin chung phan b6 N/D tuan theo kiéu dang phan
b6 chung la gidm chir ] hodc ¢6 mot dinh & cap kinh
thir 2. Tuy nhién toc do giam khac hodc dinh phan bo
thap nén khong phu hop véi mot dang phan bo ly
thuyét nao.

Tém lai kiéu phan bo N/D dang giam cho thay
cac lam phan c6 Thong 5 14 1a bén ving, con kiéu
mot dinh thé hién sy han ché 16p cay nho do lam
phan thanh thuc lam can tré 4anh sang, khong gian
dinh dudng cho 16p cay tai sinh, ké can; diéu nay sé
duoc giai tdoa khi ma thé hé cay gia nga dé mo ra
khong gian cho thé heé tiép theo.

- C4u triic s6 cdy theo cap chiéu cao (N/H)

Phan bo N/H chung ctia 1am phan c6 phan bo
Thong 5 14 tai cac viing phan bé VQG Bidoup Nui Ba,
VQG Chu Yang Sin va VQG Kon Ka Kinh duoc thé
hién tai hinh 4, cho thdy phan bo N/H cta ca 3 ving
déu c6 dang c6 dinh, tuy nhién tai hai ving phan bo
VQG Chu Yang Sin va VQG Kon Ka Kinh c6 dang
mot dinh lech trai, so cay tap trung nhiéu & cap chiéu
cao tir 8 — 14 m. Riéng tai VQG Bidoup Nui Ba phén

b6 c6 dang hinh chuéng, so cay tap trung nhiéu & cac
cap chiéu cao tir 14 — 20 m. Day 1a mot dac trung cta
rimg kin nhiét doi, nhiéu loai cay & cép kinh nhd
nhung da vuon cao dé canh tranh 4nh sang, do do da
tao nén mot tang c6 dinh véi nhiéu loai cay tham gia
(Boéng Si Hién, 1974; Nguyén Van Truong, 1983). Do
cao clia tang tao dinh tuy thudc vao mutc do thanh
thuc, 1ap dia ctia moéi ving sinh thai.

6 8 1012141618 20 22 24 26 28 30

Hinh 4. Phan bg s6 cay theo cip chiéu cao (N/H)
ctia cac 1am phén c6 phan b6 Thong 5 14 & Tay
nguyén

Két qua kiém tra su déng nhat day phan bo N/H
gitra cAc 6 va viing phan b6 bang tiéu chuin y* muc y
nghia P = 0,05 cho thdy gitta cac 6 va cac phuong an
t6 hop cac nhom 6 khong c6 su dong nhat, diéu nay
phan anh phan bé N/H kha nhay cam va c6 su riéng
biét ro rét theo timg vung phan b6 hodc theo cac
diéu kién hoan canh khac nhau. Vi vay da tién hanh
kiém tra kha nang mo phong phan bé N/H cho ting
dir lieu 17 6 tiéu chudn theo bon dang phan bo ly
thuyét, két qua c6 6/17 6 mo phong duoc theo ham
phan bo Weibull (Bang 5).
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Bang 5. K&t qua cac 6 méo phong duoc ciu tric N/H theo phan bé Weibull & ba viing phan bo

TT | O miutheo | Dang ham Cac tham so x2 v2 (0,05, | botu | Két
vung phan phan bo A Y a § df) do | luan
bo (df)
1 BD 5 0,020 1,800 10,36 | 14,07 7 H,
2 BD 6 0,009 2,000 10,56 | 15,51 8 H,
3 CYS1 Weibull 0,187 1,600 1,99 5,99 2 H,
4 CYS2 0,211 1,400 5,12 7,81 3 H,
5 CYS4 0,277 1,500 0,47 5,99 2 H,
6 KKK1 0,049 1,700 0,60 11,07 5 H,

Ghi chu: Hy: Gid thuyét diroc chap nhan, ham phan bo'ly thuyét mé phdng tot cho phan bo quan sat. BD:
VQG Bidoup Nui Ba, CYS: VQG Chur Yang Sin va KKK VQG Kon Ka Kinh.

200 +
180 -
160 -
140 -
120 +
100 -
30 -
00 -
40 -
20 A

0

N/ha

= = Nqs 4010 11/18|16 18 (12/56 5212|244
NIt 139010115117 116 114110173 46126

Hinh 5. M6 phéng phan bé N/H theo phan b6
Weibull
Ngs: S0 cdy quan siat/ha; NIt: SO cdy woc
tinh//ha theo Weibull
1000 -
000
800 A

6 & 1012 14 16 ISHZ?ijE 24 26 28 30
Hinh 6. Cac day phan b6 N/H & cac 6 miu trén ba
viing khong mé phong duoc theo phan bé ly thuyét

Két qua c6 6/17 (ty le 35%) o tiéu chuan co6 thé
mo phong phan bé N/H theo ham phan bé Weibull
c6 dinh; phan anh quy luat chung ctia phan bé N/H
c6 dinh lech trai dén gan chuan (Hinh 5) va chi thi
cho su canh tranh 4nh sang ctia cac loai c6 gang
vuon 1én cac ting cao.

Tuy nhién diéu nay ciing cho thay phan bo N/H
rat bién dong, tir dang gidm cho dén c6 mot dén
nhiéu dinh va thay ddi theo ting ving, ting diéu
kién sinh thai do do kho ti€p can theo mot quy luat
phan bo chung (ty le 65%) (Hinh 6). Vi vay can han
ché str dung phan bo ly thuyét dé woc tinh day phan
b6 N/H; chi st dung dé mo ta su phan tang, ting tu
tan nham dé xuat giai phap lam sinh thich hop.

- Cau tric mat bang

Xét vé 1am phan thi c6 8 6 c6 phan bo cum, 7 6
phan b6 ngau nhién (Bang 6). Cac kiéu phan bo mat
bang ctia cac 1am phan nay ciing theo kiéu chung cta
rimg mua nhiét doi, do 1a cht yéu phan b6 cum & giai
doan trung nién, chuyén dan sang ngau nhién dén
déu khi bat dau thanh thuc (Nguyén Van Truong,
1983; Bao Huy, 2017).

Trong khi d6 néu xét riéeng loai Thong 5 14 thi
hau hét c6 phan b6 cum, riéng ving phan bo VQG
Kon Ka Kinh, quan thé loai Thong 5 14 c6 phan b6
ngau nhién. Két qua nay phu hop voi dac diém phan
bo tai sinh loai nay, chung chi tai sinh theo 16 trong
va tuan hoan, do d6 thuong c6 phan bé cum cac cay
Thong 5 14 theo vét va sau do6 theo thoi gian sé tuan
hoan trong ving phan bé thich hop tao thanh kiéu
phan bo buc kham. Két qua nay dua dén goi y viéc
xUc tién tai sinh va bao ton Thong 5 14 can tuan theo
quy luat tuan hoan va phan bé cum; trong dé can xuc
tién tai sinh theo noi 16 trong va bao tén loai theo
cum, dam.
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Bang 6. C4u tric mit bing 1am phan theo 6 tiéu chuén va riéng loai Thong 5 14 & 3 viilng phan bé

Ving O tieu Lam X n (téng I8 U Kiéu phan b6

phanbo | chudn | phan/loai (m) khoang cach) | (s§ cay/m?)

BD BD1 Lam phan 1,25 337 0,1348 -2,919 | Cum
BD2 Lam phan 1,32 331 0,1324 -1,357 | Ngau nhién
BD3 Lam phan 1,44 312 0,1248 0,570 | Ngau nhién
BD4 Lam phan 1,15 359 0,1436 -3,647 | Cum
BD5 Lam phan 1,48 271 0,1-84 -0,808 | Ngau nhién
BD6 Lam phan 1,28 266 0,1064 -5,076 | Cum
60 Thong 514 8,16 32 0,0021 -2,669 | Cum

CYS CYS1 Lam phan 0,99 569 0,2276 2,624 | Cum
CYS2 Lam phan 1,07 494 0,1976 2,231 | Cum
CYS4 Lam phan 1,14 386 0,1544 -3,770 | Cum
CYS4 Lam phan 1,23 413 0,1652 -0,108 | Ngau nhién
40 Thong 514 11,13 50 0,0011 -3,536 | Cum

KKK KKK1 Lam phan 1,35 322 0,1288 -0,949 | Ngau nhién
KKK2 | Lam phan 1,40 303 0,1212 -0,866 | Ngau nhién
KKK3 | Lam phan 1,67 212 0,0848 -0,716 | Ngau nhién
KKK4 | Lam phan 1,41 274 0,1096 -2,030 | Cum
KKK5 Lam phan 1,46 248 0,099 -2,376 | Cum
56 Thong 5 1a 6,19 54 0,006 0,581 | Ngau nhién

Ghi chu: BD: VQG Bidoup Nui Ba; CYS: VQG Chur Yang Sin va KKK: VQG Kon Ka Kinh

3.2. Bic diém ciu tric riéng loai Théng 514
3.2.1. Cau triic N/D riéng loai Thong 5 I4
Ba day phan b6 N/D theo timg ving phan bo
riéeng loai Théng 5 1a ¢6 dang cé dinh tir léch trai
sang gan chudn, tap trung & cap kinh thanh thuc véi
D =51-91cm (Hinh 7).
15 1

-==-BD

CYSs 1111103401
EEEl410lofl1l1lal111

Hinh 7. Phan bé N/D ciia loai Thong 5 14 & ba viing
phan bé

b
b
j—
=
=
=
j—
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Tién hanh xem xét kha niang mo phong phan
bo N/D cta riéng loai Thong 5 14 theo cac dang
phan bo ly thuyét, trong do khong st dung ham
Mayer vi cac phan b6 déu co dinh, két qua duoc
trinh bay & bang 7.

Bang 7 cho thdy phan bo Weibull m6 phdong tot
cho phan bo N/D riéng loai Thong 5 14 tai hai ving
phan bo VQG Bidoup Nui Ba va VQG Kon Ka Kinh.
Trong @6 VQG Kon Ka Kinh c6 dang moét dinh chit J,
con ving VQG Bidoup Nui Ba c6 phan bé gan tiem
can chuin (Hinh 8a va 8b).

Nhu vay, khi so sanh phan bé N/D ctia 1am phan
c6 phan bo Thong 5 14 (hinh 2) va riéng loai Thong 5
14 (hinh 7) thi khing dinh su bén vimg ctia cac lam
phan c6 phan bo Thong 5 14 trén co s& phan bo N/D
chti yéu theo dang phan bé giadm; trong khi d6 phan
b6 N/D riéng loai Thong 5 14 c6 phan bo c6 dinh tap
trung do khéng c6 qua trinh tai sinh lién tuc trén
cung mot don vi dién tich.
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Bang 7. Két qua mé phdéng cdu tric N/D theo cic dang phan bé ly thuyét cho loai Thong 5 14 & 3 viing phan bd

shanbs | onbe | * V| o | 2 |eowmar | B e

BD Khoang cach*
Hinh hoc 0,85 11,68 3,84 1 Hy
Weibull 0,00002 2,50 0,80 5,99 2 Hy'

CYS Khoang cach*
Hinh hoc 0,79 8,79 3,84 1 Hy
Weibull*

KKK Khoang cach*
Hinh hoc 0,77 92,31 3,84 1 Hy
Weibull 0,00178 1,70 5,08 9,49 4 Hy

Ghi chu: *: Khong tinh vi s6 cap D Ia I < r - 1. BD: VQG Bidoup Nui Ba; CYS: VQG Chir Yang Sin va KKK:
VQG Kon Ka Kinh. In diam I mo phong diroc voi dang Iy thuyét (Ho?)

......... Ngs 16 -

H

e T PYTP PP Nas
? —Nlt 4 - i
4 - b —_— |t
7 4
4 A 12
3- 10 -
8
2 3 E §
g 17 z )]
7 4
2 1
1 .
1 - 1 e D(em) |
M . 0
Y T et lst 1 et ot Lotz thathist 1121 31 41 51 61|71 §1|91 101111121131141151
‘NqS101135333111101 ‘N(1549912146112210001
|Nlt00]3333;13]]000 ‘Nlt30111097432100000
VQG Bidoup Nui Ba (a) VQG Kon Ka Kinh (b)

Hinh 8. Phan b6 N/D loai Thong 5 14 duoc mé phéng theo phan bé Weibull cho timg viing phan b6 (a & b).

N 12 s6 cay quan sat /ha trong timg ving phan b va Ny 13 s0 ciy/ha theo phan bé Weibull
16

3.2.2. Cau triic N/H riéng loai Thong 5 14 T L BD
Két qua kiém tra mo phéng phan bé N/H cta 11 —
quan thé Thong 5 14 trén cac ving phan b6 theo 3 lg P A
ham phan b6 khoang cach, hinh hoc va Weibull cho Eﬁ o, :" . ’f' ‘\
thay khong c¢6 ham phan bé ly thuyét nao phu hop 2y S "°.\\
Vi X2 > X205, a- Hinh 9 cho thdy hau hét cac phan ; """"" o Aif R
b6 N/H déu c6 nhiéu dinh hoac c6 mot dinh nhung 6 8[10]12]14]16]18]20]22 24 26]28[30 354
rat tap trung so cdy. , \ , BD tlofuft]i]s]s|o|t]1
biéu nay phu hop voi két qua vé phan bo N/D ovs TIROREE
va tai sinh cta loai Thong 5 14, do 1a chung tai sinh : .
KKK[2 1212161613 51148 8121411

khong lién tuc, hinh thanh s6 ca thé tap trung
trong ting giai doan tudi tao thanh mot dén nhiéu

dinh Hinh 9. Phan b s6 cay theo cip H cta loai Thong 5

14 cho timg viing phan bé
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4. KET LUAN

Thong 5 14 phan bé trong kiéu rimg hon giao cay
la rong 1a kim véi IV% tir 3,6% — 12,2%. Khong ghi
nhan duoc tai sinh tu nhién Thong 5 14 trong cac lam
phan c6 cay Thong 5 14 truong thanh, tuy nhién van
bat gap cay tai sinh Thong 5 14 & nhitng noi mé tan,
cho thay Thong 5 14 c6 kiéu tai sinh tuan hoan theo
vét noi mé tan.

Phan bé N/D, N/H lam phan déu tuan theo quy
luat phan bo chung ctia rimng hon loai nhiét doi. Phan
b6 N/D voi da s6 (53%) tuan theo phan bo khoang
cach (c6 dang giam hodc c6 1 dinh chit J & cap D
nhd); phan bo N/H rat bién dong, c6 dang mot dén
nhiéu dinh tir lech trai sang phai va thay déi theo
ting diéu kién sinh thai do d6 kho tiép can theo mot
quy luat phan bo chung; 35% cac 6 nghién ctru c6 thé
mo phong N/H theo phan bé Weibull dang c6 dinh
léch trai dén gan chuan.

Phan bé mat bang ctia lam phan theo kiéu chung
ctia rimg mua nhiét doi, d6 1a cha yéu phan bé cum &
giai doan trung nién, chuyén dan sang ngiu nhién
dén déu khi bat dau thanh thuc; trong do6 xét riéng
loai Thong 5 14 thi hau hét c6 phan bo cum, c6 nghia
Thong 5 14 chi tai sinh theo 16 trong va tuan hoan, do
d6 thuong c6 phan bo cum theo vét.

Phan b6 N/D va N/H cta rieng quan thé Thong
514 c6 mot dén nhiéu dinh tap trung, do khong co6
qua tai sinh lién tuc ma chi tai sinh trong timg giai
doan thuan loi nhat dinh trén cung mot don vi dién
tich.
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FOREST STRUCTURE WHERE Pinus dalatensis Ferré DISTRIBUTED IN THE CENTRAL HIGHLANDS
OF VIETNAM
Le Canh Nam?, Bui The Hoang?, Truong Quang Cuong?,
Hoang Thanh Truong’, Luu The Trung!, Bao Huy®
1 Forest Sciences Institute of Central Highlands and South of Central Viet Nam
?Bidoup Nui Ba National Park
*Tay Nguyen University
Summary

The forests where Pinus dalatensis Ferrré (Dalat Pine) distributed are endemic and high value in many
aspects of use and conservation. This study was to systematically model the mixed broad-leaved and
coniferous forest structure with the distribution of Dalat Pine in the Central Highlands of Vietnam as a basis
for silvicultural measures and conservation of the valuable species and its populations. 17 sample plots 2500
m’ were set in three National Parks Bidoup Nui Ba (6 plots), Chu Yang Sin (6 plots) and Kon Ka Kinh (5
plots). Importance Value Index (IV, %) was used to identify dominant species; the structure of the diameter
distribution (N/D) and height (N/H) was simulated by the Mayer, Distance, and Weibull functions; the
structure of trees coordination on the ground was assessed by the U test according to the distance from a
tree to the nearest tree. The results showed that Dalat Pine is an ecological dominant species with IV% from
3.6 to 12.2%; no natural regeneration of Dalat Pine was found under forest canopy; N/D simulation had 53%
of the plot follows the distance function; N/H distribution with 35% was simulated by the Weibull; the trees
coordination on the ground mainly was a cluster distribution.

Keywords: Broad-leaved forest, coniferous forest, Da Lat pine, forest structure.
Nguoi phan bién: TS. Pham Thé Anh

Ngay nhan bai: 6/3/2020

Ngay thong qua phan bién: 8/4/2020

Ngay duyét dang: 15/4/2020
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NGHIEN CUU ANH HUGNG CUA MAT D0 RUNG TRONG
PEN MOT SO TiNH CHAT VAT LY GO KEO LAI
[Acacia hybrid] 7 TUOI TAI HUYEN PHU LUONG,
TINH THAI NGUYEN

TOM TAT

Au Thi Hién?

Nghién cttu anh huéng ctia mat do rimg trong dén mot so tinh chat vat Iy gb Keo lai 7 tudi, két qua nghién ctru
cho thdy: 1/ Sttc hut nude toi da ctia gb voi mat do trong khac nhau cho két qua vé stre hut nuoc toi da ctia gb
khac nhau: & mat do trong 1111 cay/ha strc hat nuéc t6i da ctia gb 1a 145,23%, & mat do trong 1666 cay/ha la
154,11% va mat do trong 2500 cay/ha 1a 156,83%. 2/ Khai luong thé tich ctia gb c6 su chénh léch khac nhau
nhung rat nhd, & mat do 1111 cay/ha khai luong thé tich gb 1a 0,464 g/cm?® mat do 1666 cay/ha 1a 0,461
g/cm?® va mat do 2500 cay/ha la 0,456 g/cm?®. 3/ Ty lé dan né ciia g6 gita 3 mat do 12 khong 16n: voi mat do
trong 1111 cay/ha ty lé gian né ctia g6 13 6,83%; mat do trong 1666 cay/ha 1a 6,61% va mat do trong 2500 cay/ha la

6,53%.

Tt khéa: Keo /ai, sttc hut nuedc, khoi irong thé tich, ty Ié dan né.

1. BAT VAN BE

Trong nhimng nam gan day viéc st dung go
ring trong thay thé cho g6 tu nhién ngay cang
duoc quan tam. Nganh ché bién g6 Viét Nam va céac
nganh kinh té lién quan da tich cuc chi dong tim
kiém nguyén lieu, st dung hop ly nguyén liéu, cai
tién cong nghe, thiét bi dé ddy manh phat trién san
xuat va xuat khau dé gb. Muon c6 san luong go cao,
dam bao quy cach, phdm chat dap tmg duoc yéu cau
va muc dich st dung thi mat do can phai thich hop,
day la mot trong nhiing bién phap ky thuat quan
trong trong trong ring.

Nghién ctru anh hudéng cta mat do trong rimg
dén chat luong g6 Keo lai, qua d6 lam co s& danh gia
chat luong cua loai g6 Keo lai, c6 thé thay thé cho
mot so loai gb tr nhién khac dé 1am nguyén liéu cho
cac san phdm ma van gitt duoc hinh thic, chat luong,
dap tmg nhu cau ctia nguoi tiéu dung, ha gia thanh san
phidm. Pong thoi gitp cho cac nha lam sinh c6 mat
do trong hop ly va nha gia cong ché bién go c6
huéng st dung, tan dung dat hiéu qua cao cic san
pham tir g6 Keo lai, tranh gay lang phi go,... Do vay,
da tién hanh dé tai nghién ctu cu thé vé anh
huong ctia mat do rimg trong dén mot s tinh chat vat

' Trudng Cao ding Kinh té - Ky thuat, Pai hoc Thiéi
Nguyén

ly g6 Keo lai 7 tudi tai huyén Pha Luong, tinh Thai
Nguyén.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. béi tugng nghién cttu

- Mat do rimg trong cay Keo lai 7 tudi tai huyén
Phu Luong, tinh Thai Nguyén.

- G6 Keo lai 7 tudi sau khai thac & 3 cap mat do
trong 1111 cay/ha; 1666 cay/ha va 2500 cay/ha tai
huyén Phd Luong, tinh Thai Nguyeén.

2.2. Noi dung nghién ctru

- Mtic do anh huong ctia mat do rimg trong dén stc
hut nuoc toi da cta go.

- Mtic @6 anh huéng ctia mat do rimg tréong dén
khoi lwong thé tich cta g6.

- Mttcc d6 anh hudng cua mat do ring trong
dén kha ning gian nd cta go.

2.3. Phuong phap nghién ctru

2.3.1. Phuong phap ké thua so6 liéu

- Dé tai ké thtra mot so tu lieu nhu diéu kién tu
nhién, khi hau, thay van, dat dai, dia hinh, tai nguyén
rimg, diéu kién dan sinh, kinh té€ xa hoi ctia huyén Pha
Luong, tinh Thai Nguyén.

- Ké thira mot so két qua nghién ctru ctia mot so dé
tai trude vé dac diém cau tao cta gb Keo lai.
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2.3.2. Phuong phap luin

Van dung kién thic ly thuyét lam co s 1y luan dé giai
thich vé két qua nghién ctu Iy thuyét ctia mot so tinh chat
vat ly nhu: stic hut nudc t6i da, khoi luong thé tich co ban,
khé nang gian né lam co s dé danh gia chat luong ctia go
va van dung vao st dung ché bién gb hién nay sao cho
phu hop tiét kiem.

2.4. Phuong phap thi nghiém

2.4.1. Chon cdy Idy mau thi nghiém va cat khic

* Chon cdy 1y mau thi nghiém va cat khic
theo TCVN 8043:2009.

Moi cap mat do lay 5 cay dé gia cong thanh mau,
tong so 15 cdy, moi cay can cat khong nhiéu hon 3
khuc, chiéu dai méi khuc (khong ké hai dau bin). Vi
tri cat khuc nhu sau:

- Khtic th nhét cach goc 1,3 m hodc 16n hon tiy
theo tinh hinh banh vé cta cay (khuc goc);

- Khtc tht hai ldy cach canh dau tién vé phia
dudi tan cay khoang 0,50 m (khic ngon);

- Khuc thit ba duoc 14y trong truong hop phan
con lai & gitta dai gap hai lan hoac hon so véi chiéu
dai quy dinh ctia khuc dé nghién ctru (khuc gita).

2.4.2. Xdc dinh do hut nudc cua g6

* Do hiit nuoc cua g6 dwoc xdc dinh theo TCVN
8048-1:2009.

uxloo(%)

m,

- Cong thuc tinh Wa =

Trong do: m, - Khéi luong gb sau méi lan can (g).
m, - Khoi luong gb kho kiét (g).

Wa - Stc hut nuéc t6i da ctia gb (%).

2.4.3. Xac dinh khoi Irong thé tich

* Khoi lrong thé tich duoc xdc dinh theo TCVN
8048-2:2009.

m

- Cong thte tinh yy= —>(g/ cm’)

Vs

Trong do: vy, - khoi luong thé tich g6 kho
(g/cm?).

V, = a.by.], - thé tich gb kho (cm?).

a, - chiéu day mau g6 kho (cm).

b, - chiéu rong mau goé kho (cm).

1, - chiéu dai mau g6 kho (cm).

2.4.4. Ty Ié dan no cua g6

* Ty Ié dan no cua g6 thi nghiém duoc xdc dinh
theo TCVN 8048-1:2009,

-Cong thuc tinh y, = 1= %0 1100 (%)

a,

Trong do: a, - kich thuéc ctia chiéu ti€p tuyén
clia g6 w6t (mm).

a, - kich thuoc cta chiéu tiép tuyén ciua gb kho
(mm).

Y: - kha niang gian nd cta goé theo chiéu tiép
tuyén (%).

2.4.5. Phuong phap tong hop két qua va xir Iy
thong ké todn hoc

Két qua duoc tong hop trén bang tinh Excel va viéc
phan tich, xtr Iy s6 lieu kiém tra chat luong gb theo thong
ke toan hoc. Ngoai ra dé phan tich mdéi twong quan
gitta mat do trong cta g6 Keo lai 7 tudi dén chat
lwong g6 da tién hanh phan tich s6 lieu dua trén phan
mém xtt ly so liéu Excel va XLSTAT bao gém mot s6
chi tiéu nhu: Phan tich phuong sai dé biét duoc cac
dai luong nay bién déi c6 do su bién déi ctua dai
luong kia hay khong va mirc do anh huong nhu thé
nao.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia mat do tréng rimg dén stc
hit nuéc toi da ctia gd

Bang 1. Két qua kiém tra strc hit nuéc t6i da ciia gd Keo lai 7 tudi

Mat d6 (cay/ha) X %) S S% M P C os%
1111 145,23 2,72 1,87 0,54 0,37 0,95
1666 154,11 2,38 1,55 0,47 0,30 1,08
2500 156,83 3,15 2,01 0,63 0,40 1,26

Tir két qua & bang 1 cho thay mat d¢ trong rimg
khac nhau stc hut nuoc t6i da ctia gb ciing khac
nhau: cu thé & mat do trong 1666 cay/ha va mat do
trong 2500 cay/ha c6 stc hut nuéc t6i da cao hon so
voi mat do trong 1111 cay/ha.

100

Dbé thay duogc stre hut nudc toi da ctia gb Keo lai
7 tudi c6 phu thuoc vao mat do tréng rimg hay
khong, da tién hanh phan tich phuong sai (ANOVA)
bang XLSTAT 2011. Tai bang Anova Single factor
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cho thdy gi4 tri P-value = 0,009 nhé hon muc y nghia
0,05 va F= 4,98> Fcrit = 3,12, c6 nghia la stcc hut nudc
toi da ctia g6 Keo lai ¢6 chiu sy anh hudng ctia mat
do khi mat do thay déi voi R? = 0,101 c6 nghia la
10,1%. Su bién d6i vé strc hat nuoc toi da ctia gb duoc
giai thich 1a do sy bién déi vé mat do trong.

Stic hut nuoc t6i da ctia g6 Keo lai 7 tudi la trung
binh so v6i mot so loai gd khac nhu bd hon, mé, vang
tring... nguyén nhan 1a do cu tao cta cac 16 mach
va soi g6 khong lon va cing khong nhd qua, thuan
loi cho qua trinh xtr ly nhiét khic gb trudce khi boc
v0, loai bo cac chat chiét suat tan trong nuéc nong,

déng thoi ciing thuan loi cho qua trinh nau bot go vi
dich nau c6 thé tham thau vao go.

Do hat 4am, hut nuoc 1a co sé quan trong cho
viéc tinh toan, bdo quan g6 va cac san phidm duoc
ché bién tir gb, dong thoi du kién duoc nhimg thay
d6i tinh chat co, ly, hoa trong gd khi c6 su thay déi
ctia do 4am. Do do, trong cong ngheé va st dung can
lwu y dén tinh chat hat 4m, hat nedc manh caa go
Keo lai, dac biét 1a Keo lai duoc trong & mat do 1666
cay/ha va 2500 cay/ha c6 do hat nudéc cao hon Keo
lai trong & mat do 1111 cay/ha.

3.2. Anh huéng ctia mat do tréng rimg dén khéi
luong thé tich gd

Bang 2. Két qua kiém tra khéi lrong thé tich ctia gb Keo lai 7 tudi

cond | X Gemd | o M : © om
1111 0,464 0,0028 0,62 0,0005 0,12 0,0011
1666 0,461 0,0044 0,97 0,0008 0,19 0,0014
2500 0,456 0,0035 0,77 0,0007 0,15 0,0017

Voi mat do khac nhau cho két qua vé khoi luong
thé tich cta g6 la khac nhau: & mat do trong 1111
cay/ha cho két qua khoi lwong thé tich goé 1a 0,464
g/cm? mat do trong 1666 cay/ha va mat do trong
2500 cay/ha cho khoi luong thé tich ctia g6 nho hon
va bang 0,461 g/cm® va 0,456 g/cm®, tuy nhién su
chénh léch 1a rat nho.

bé thay ro duoc khoi luong thé tich ctia gd6 Keo
lai 7 tudi c6 phu thuoc vao mat do trong rimg hay
khong, mttc @6 anh huéng nhu thé nao, da tién hanh
phan tich phuong sai (ANOVA) bang XLSTAT 2011.
Tai bang Anova Single factor cho thay gia tri P-value
= 0,32 lén hon mtc y nghia 0,05 va F=1,15 <Fcrit =
3,12, c6 nghia la khoi luong thé tich cta g6 Keo lai
khéng chiu sw anh huong ctia mat do khi mat do thay
do6i voi R? = 0,03 c6 nghia 1a 3%. Su bién déi vé khoi
luong thé tich ctia gb duoc giai thich 1a do su bién
d6i vé mat do trong.

Keo lai 1a loai g6 c6 cau tao tuong doi dong déu
theo phuong chiéu cao va phuong ban kinh. G6 giac
va go 10i phan biét song khong c6 su chénh léch 16n
vé tinh chat g giac va gb 16i nhu g6 Lim, Nghién...
Khoi leong thé tich ctia g6 niang hay nhe 1a do cau
tao ctia gb quyét dinh, do d6 khai luong thé tich co
anh hudéng dén hau hét cac tinh chat vat ly cta gb.
G6 c6 khoi luong thé tich thap thi cuong do co hoc
ctia gb ciing thap. Trong san xut van dan, thich hop
nhat 1a st dung nhiing loai g c6 khoi luong thé tich
ter 0,4-0,6 g/cm® (Pham Van Chuong, Nguyén Hitu
Quang, 2004). Trong san xuat bot gidy va gidy
thuong stt dung nhimng loai gb c6 khdi luong thé tich
nho hon 0,60 g/cm®. Trong san xuat van dam thuong
stt dung g6 c6 khoi lugng thé tich 1a 0,4-0,65 g/cm?,
trong san xuat dé6 moc > 0,4 g/cm?®.

3.3. Anh hudng ctia mat d6 tréng rimg dén ty lé
dan nd ciia gbé

Béang 3. Két qua kiém tra ty 1 dan n& ctia gb Keo lai 7 tudi

Mat do (cay/ha) X % S S% M P C osn
1111 6,83 0,08 1,23 0,016 0,24 0,032
1666 6,61 0,07 1,17 0,015 0,23 0,028
2500 6,53 0,05 0,89 0,011 0,17 0,020

Qua bang 3 cho thdy, ty lé dan né ctia gb khi mat
do trong 1111 cay/ha (6,83%) 16n hon ty 1é dan né cta
g6 O mat do trong 1666 cay/ha (6,61%) va & mat do
trong 2500 cay/ha (6,53%). Su chénh léch vé ty lé dan

no gitta 3 mat do nay 1a khong lon. D€ thay ro duoc ty
le dan no ctia g6 Keo lai 7 tudi c6 phu thudc vao mat do
trong rimg hay khong, muc do anh huong nhu thé nao,
da tién hanh phan tich phuong sai (ANOVA) bing
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XLSTAT 2011. Tai bang Anova Single factor cho thay
gia tri P-value = 0,014 nho hon muc y nghia 0,05 va
F=4,51>Fcrit=3,12, c6 nghia 1a ty 1¢ dan no cta gb Keo
lai chiu sy anh huong ctia mat do khi mat do thay doi
voi R? = 0,096 c6 nghia la 9,6%. Su bién doi vé ty le dan
nd cta gb duoc giai thich 1a do su bién déi vé mat do
trong, hay ndi cach khac su anh huéng ctia mat do dén
ty lé dan n& ctia g6 la khong lom.

Theo Lé Xuan Tinh (1998), & cay go la rong mach
phan tan, duong kinh cta go tang lén, ty lé g6 muon
tang lén c6 nghia 1a ty 1é t€ bao vach day trong mot
vong nam tang lén, ma té bao vach day co ty 1é dan n&
cao hon. Do vay 1am cho ty lé dan n& ctia go thay déi.
Vi két qua bién d6i nhu vay, day ciing 1a mot yéu to
anh huong dang ké dén chat luong ctia gb va dac biét 1a
trong qua trinh sy g6 va str dung go.

Ty lé dan né cta cac loai go Viet Nam nam trong
gioi han: Theo chiéu doc thd <1%; theo chiéu xuyén
tam 1a 2-7% va theo chiéu ti€p tuyén la 4-14%. Do do,
c6 thé thay ty le dan né cta g Keo lai 7 tudi nho hon
2 nam trong gidi han dan né cta go Viéet Nam. Tinh
chat nay thuan loi cho qua trinh gia cong ché bién,
thich hop cho stt dung g6 Keo lai vao nhimg chi tiét
c6 yéu cau vé do bién dang nhé va gé it bi cong venh,
nut né khi sdy trong cong nghé san xuat van ghép
thanh, cac chi tiét c6 két cau dang lap ghép nhu lam
ctra, ngan kéo...

4. KET LUAN

Mat do rimg trong c6 anh huong dén stic hat nuée

toi da ctia gb Keo lai 7 tudi. Khi mat do trong tang lén
thi sttc hat nuoc cua go6 Keo lai tang len. Mat do
trong 1666 cay/ha, strc hut nudc ctia go Keo lai 7 tudi
1a 154,11% va mat do trong 2500 cay/ha twong tng 1a
156,83% déu cao hon & mat do trong 1111 cay/ha
(145,23%).

Khéi luong thé tich ctia gd Keo lai khong chiu
st anh huéng ctia mat do trong, véi mat do trong
2500 cay/ha c6 khoéi luong thé tich cta g6 (0,456
g/cm®), nhd hon so v6i 2 mat do trong 1111 cay/ha
(0,464g/cm?® va 1666 cay/ha (0,461g/cm?® nhung
chénh léch rat nho.

Khé nidng gian nd ctia g6 Keo lai 7 tudi chiu su
anh hudng khong 16n ctia mat do trong. Ty lén gian né
ctia g6 & mat do trong 1666 cay/ha 1a 6,61% va mat do
2500 cay/ha la 6,53%, nhoé hon so voi mat do trong
1111 cay/ha (6,83%).
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STUDY EFFECTS OF PLANTATION DENSITY TO SOME PHYSICAL PROPERTIES OF 7-YEAR Acacia
hybrid WOOD IN PHU LUONG DISTRICT, THAI NGUYEN PROVINCE

Au Thi Hien

Summary
Study the influence of plantation density to some physical properties of 7- year Acacia hybrid wood as a
scientific basis for the direction used for Acacia species in an integrated manner and effectively. Since then,
could expand the scale of development, planting of Acacia trees, enhance the role of forests in providing
materials for the forest products processing and other industries. The study results showed that: 1/
Attraction maximum water timber with different planting densities give us results in maximum suction
timber country different in density 1111 trees/ha is 145.23%, at planting density 1666 trees/ha is 154.11%
and density 2500 trees/ha is 156.83%. 2/ The volume of timber volume there are differences in different but
very little difference; at a density of 1111 trees / ha is 0.464 g/cm?; density of 1666 trees/ha is 0.461 g/cm?®
and density of 2500 trees/ha is 0.456 g/cm?®. 3/ Percent expansion of wood between 3 plantation densities
is not significant: Percent expansion of wood with density 1111 trees/ha is 6.83%; planting density 1666

trees/hais 6.61% and density 2500 trees/ha is 6.53%.

Keywords: Acacia, water suction power, density, expansion rate.

Nguoi phan bién: PGS.TS. Lé Xuan Truong
Ngay nhan bai: 26/02/2020

Ngay thong qua phan bién: 27/3/2020
Ngay duyét dang: 3/4/2020
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sU DUNG MO HIiNH DIA HOA HOC BE MO PHONG
MO HINH TAO PHUC BE MAT TUONG TAC GIUA BE TONG
VA LOP MANG CHONG THAM BENTONITE

TOM TAT

Tran Van Quan!

Cac cong trinh ngam beé tong, nhue hAm ngam metro, ting ngdm nha cao tang thuong st dung mang
bentonite dé xtt Iy chong thdm cho cong trinh. Vi méi truong kiém cao ctia bé tong co6 thé 1am thay déi tinh
chat bentonite, anh huéng dén do bén ctia hé théng rao can nhiéu 16p. Trong nghién ciru nay, tuong tac
giita bé tong/bentonite duwoc thuc hién, ciing nhu 4nh hudng ctia nhiét do dén twong tac nay. Do kiém cao
ctia bé tong lam tang pH clia moi truong bentonite gay ra két tia khoang analcime ¢ 25°C, tuy nhién diéu
nay khong duoc quan sat thay trong két qua mo phong & 50°C. Do 6n dinh ctia khoang chat & 50°C cao hon

& nhiét do thuong 25°C.

Tt khéa: Cong trinh ngam, bé tong, bentonite, mo hinh dia héa hoc, anh hudng nhiét do, chong thaim.

1. MG DAV

Su phat trién ha ting manh mé nhu hién nay &
cac thanh pho lon doi héi viec tan dung toi da dién
tich khong gian, do d6 cac khong gian ngam duoc st
dung rat nhiéu trong cac cong trinh xay dung tir cac
cong trinh nha cao tang dan dung, ciing nhu cac
cong trinh ngdm nhu tau dién ngam [1]. Két ciau be
tong duoc st dung cha yéu cho cac cong trinh nay,
do @06, cac két cau beé tong thuong phai doi mat voi
van dé tham tir nuoc dudi dat. Dé chong tham cho
cac két cau bé tong, mang chong thim bentonite
thuong duoc st dung lam 16p dém chong tham cho
két cau bé tong. Tuy nhién, dung dich 16 réng beé
tong xi mang c6 tinh kiém cao (pH ~ 13,5) gay ra cac
phan tng phong héa mang chong tham bentonite [2-
5]. Bé tong khi tiép xtc voi moi truong c6 pH thap
nhu trong bentonite (pH ~ 7) gay ra viéc xudng cap
16p bé tong. Hai co ché chinh xay ra khi pha huy 16p
bé tong la (1): rtra troi ion Ca*? va (2): phan tng voi
dung dich bén ngoai xadm nhap tao ra mot chudi cac
phan tng hoa tan cac khoang thiy hoa xi mang. Doi
voi hé thong rao can nhiéu lop: bé tong/16p mang
chong tham bentonite, giai doan dau tién cta su pha
htly gay ra béi tinh kiém pH cao cta bé tong dic
trung béi su hoa tan montmorillonite trong 16p mang
chong thdm bentonite. Trong dai han cac khoang
portlandite trong bé tong sé bi hoa tan kéo theo viéc
rita troi ion Ca*. Vieéc pha hay bé tong va mang

' Truong Pai hoc Cong nghé Giao thong van tai
Email: quantv@utt.edu.vn
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chong tham vé lau dai sé gay anh huéng dén kha
nang chong thadm va lam viéc ctia cong trinh, do do6
nghién ctu tuong tac gita bé tong va 16p mang
chong tham bentonite gitp lwa chon cac diéu kién
vat lieu thiét ké be tong, tir d6 cai thién kha nang lam
viéc ctia hé thong beé tong va 16p mang chong thim
bentonite.

Tuong tac gitta bé tong va mang chong thim
bentonite da duwoc thuc hién bang cdc mé hinh soé
trong mot s6 nghién ctu [2-5]. Tuy nhién, cAc mo
hinh nay da khong tinh dén su twong tac cac ion voi
bé mat khoang C-S-H 1a khoang chu yéu cua xi
mang thty hoa, c6 thé anh hudong dén két qua so
ctia mo6 hinh. Tuong tac giita cac ion va bé mat
khoang C-S-H da duoc gidi thiéu thanh cong trong
nghién ctu cta Tran va nnk. [6-14]. Do d6, trong
nghién ctru nay mo hinh dia hoa hoc sé duoc phat
trién tir cac mo hinh truoc do bang viec két hop mo
hinh tao phttc bé mat dé mo phéng qua trinh phan
ung gitra cac ion va bé mat khoang C-S-H. Co s& ly
thuyét ctia mé hinh bao gom co s¢ dit lieu nhiét
dong, thong s6 dong hoc, kha ning trao déi cation
va mo hinh tao phtc ion bé mat C-S-H sé duoc trinh
bay trong cac phan dau tien. Pong thoi, cac tuong
tac bé tong/bentonite & hai nhiét do 25°C va 50°C
trong mot nam va anh huong cta thay déi he so
rong dén qua trinh twong tac bé tong/bentonite sé
duoc trinh bay trong bai bao nay.
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2. GIOI THIEU CONG CU MO PHONG VA CAC GIA THIET CUA MO
HiNH

M5 hinh dia héa duwoc 4p dung thanh céng trong
cac nghién cttu khac nhau vé do bén beé tong [6-14].
Bai toan tuong tac bé tong/bentonite duoc mé phong
dua vao phan mém Toughreact [15]. Day 1a bai toan
mot chiéu va trong diéu kién bao hoa nudc. Chi c6 su
khuéch tan duoc tinh dén viéc van chuyén cac ion.

Cac co ché chinh trong qua trinh mo6 phong tuong
tac gitta bé tong va bentonite duwoc st dung la: trao
dé6i cation gitta bé mat khoang montmorillonite c6
trong bentonite, can bang nhiét dong hoc va toc do
phan tmg theo ly thuyét dong hoc.

3. C0 SO LY THUYET MO HiNH BIA HOA HOC

3.1. Co s& dit lieu nhiét dong hoc can bing

Bang 1. Hé s6 can béng ciia cic phén img & T = 25°C va 50°C

Mineral logKosc | logKs,c
Jennite+2.33H" —1.67Ca*" + HSiO,” +2.76H,0 19,53 17,32
Tobermorite+0.66H" — 0.83Ca®" + HSiO;” +1.16H,0 0,63 0,38
Ettringite+12H" — 2AI*" +6Ca™ +3S0;” +38H,0 56,67 50,26
Hydrotalcite + 14H"* — 4Mg** +2AI** +17H,0 74,68 63,77
Portlandite+2H"* — Ca® +2H,0 22,76 20,40
Goethite+3H" — Fe** +2H,0 0,36 -0,77
Monosulphate +12H* — 4Ca®" +2AI*" + SO, +18H,0 72,44 62,64
Si—hydrogarnet +11H" — 3Ca™ +2Al’* + HSiO* +8H,0 60,61 51,46
Friedel — salt +12.05H" — 2AI’* +4Ca® +1.95CI” +16.05H,0 74,75 55,51
Kuzel —salt +12H* — 2AI* +4Ca® + Cl” +0.550,> +18H,0 73,24 54,37
Calcite+ H* — Ca** + HCO; 1,8470 0,7856
Cristobalite(alpha)+2H,0 — H, SiO, -3,1604 | -2,5340
Albite+4H" +4H,0 — AI’* + Na* +3H,SiO, 2,9962 | 0,1756
Montmorillonite(MgK)+6H" +4H,0 —
1.66AI* +0.34K* +0.34Mg> +4H ,Si0, 281 | 8280
Analcime+3.96H" +1.04H,0 — 0.99AI** +0.99Na" +2.01H,Si0, 6,6444 31516
Brucite+2H+— Mg + 2H,0 17,1094 | 13,1486
Saponite—Mg +7.36H" +2.64H,0 — 0.34Al*" +3.17TMg*" +3.66H ,SiO, 98,7937 | 19,5146
Quartz +2H,0 — H,SiO, -3,7372 -2,9473

Co s¢ dir lieu nhiét dong luc hoc duogc tao boi
Vién Khao sat Dia chat Phap BRGM [16] duoc chon
dé stt dung trong mo hinh dia héa hoc. Bang 1 cung
cap tat ca cac chi tiét lien quan dén dir liéu nhiét
dong hoc cta cac khoang dugc st dung trong mo
hinh. Canxi silicat thity hoa bao gom hai khoang voi
ty 1&é Ca/Si khac nhau la Jennite Ca/Si = 1,67 va
Tobermorite 0,83, duoc stt dung dé mo phong do bén
héa hoc & giai doan dau cta bé tong. Cac khoang
thay hoa khic c6 trong bé tong la Ettringite,
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Hydrotalcite, Portlandite va Monosulfoaluminate.
Cac hop chat sét bentonite thanh phan chinh
Montmorillonite 92% trong luong, Cristobalite
(alpha) 2%, Albite 2%, Calcite 2% va Quartz (thach
anh) 1%.

3.2. Tham s6 tdc do phan tmg

Céc tham s6 toc do phan tmg duoc mo ta theo ly
thuyét ctia Lasaga [17]. Toc do phan tmg phu thudc
vao cac diéu kién phan tng: trang thai can bang, ap
suat, nhiét do, pH hoac néng do cac ion. Toc do phan
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tng duoc gia str la twong tu nhau trong ca hai truong

hop hoa tan va két ttia. Cac tham so cta toc do phan

tng duoc trinh bay trong bang 2.

Bang 2. Téc @6 phan tmg k (mol/m?/s), dién tich bé
mit phan tmg A, (m?/g) va niang luong hoat dong

vat liéu va cac phan ung gitta cac ion nay va bé mat
khoang C-SH duoc dién ra (silanol =SiOH) xuat
hién. Su hap phu céac cation Ca% Na*; K*; c4c anion
Cl va SO7 trén 16p bé mat C-S-H da duoc tich hop

trong co s& dit lieu ctia nhiét dong hoc phan tng.

(kJ/mol) Chung c6 thé duoc biéu dién bang cac phan tng hap
Khoang A k E, phu (Bang 3). Cac hang s6 can bang duoc ldy tir co
Jennite 41,0 2,75 x 102 39,6 so dir lieu duoc phat trién boi Tran va nnk. [7, 9, 11,
Tobermorite 41,0 2,75 x 1012 39,6 13].
Ettringite . 9.8 7,08x 10 39,6 3.4. Trao ddi cation trén bé mit khoang
Hydrotalcite Instantaneous montmorillonite
Portlandite 16,5 2,24 x 108 . P o1 .
Goethite InStantaneous K1,1a nang trao 7(101 cation la thé hlﬁ:n kha naqg
Monosulphate 57 6.76 x 102 m/@t s0 cation ﬂc()/thé d'tr(yc gitr lai trén bé mé‘F hat dét\.
Si_Hydrogarnet InStananeous Cac nguyé/n ti tich dién duong duoc git lal)trén bé
Klzzel’s salt Instantaneots mat dién thh" am, nhung cho phép cic ion tich dién
Friedel’s salt Instantaneous duong trao doi voi célc~ ha;lt dién tich duong khé/c nhau
Quartz 1520 x 10 | 901 trong nudc cé trong 16 réong cila moi truong dat xung
Calcite In'; ANANEO0S ” quanh. Kha nang trao déi cationqla mot trqng nhfmg
Cristobalite alpha) | 0,0008 | 3,4491 x 107 | 689 | Pién tuong héa hoc lam thay doi tinh chat cia dat.
Abite 00098 | 2.754x 10 | 69,8 Bentonite c6 chta dén 92% khoang montmorillonite
Montmorillonite 2138 x 107 | 22.68 do d6 su trao ddi cation cta bentonite duwoc thé hién
Analcime 6,310 x 1070 10.8 qua su trao ddi cation ctila montmorillonite duoc trinh
Brucite 1,00x10° | 58,58 | Pay trongbang4.
Saponite-Mg 1,00x 1010 | 41,84 Bang 4. Hé s6 can bang cta phan tmg trao d6i cation
3.3. Mo hinh tao phirc bé mit ciia Montmorillonite
. Cation exchange of Montmorillonite logKos-c
Bang 3. Phuong trinh hip phu trén bé mit C-S-H va ) "
hé s6 can bing K+ Na— K+ Na 0,8
: Ca* + 2Na— Ca + 2Na* 0,7
Phuong trinh tao phitc bé mat log(K) Mg? + 2Na— Mg + 2Na* 0.5
=SiOH < =SiO + H* -12,7 Kha nang trao déi cation ctia
=SiOH + Ca%* « =SiOCa* + H* 9.4 Montmorillonite = 90 meq/100 g
=SiOH + CI & SiOHCI -0,35 4. KET QUA VA THAO LUAN
=SiOH + Ca?* + CI «» =SiOCaCl + H* 9,8 4.1. Tuong tac bé tong/bentonite tai 25°C
=SiOH + Ca2* + SO,* « =Si0CaSO, H* 8,5 Hinh 1, 2 va 3 lan luot cho thdy két qua mo
=SiOH,¢ppie + Na*(K*) <> =SiONa(K) + H* 13,75 | phong: thanh phan khoang clia bé tong/bentonite &
—SiOH, 3o + Na* (K*) <> =SiONa(K) + H | -12,66 25°C sau mot nam, su thay d6i pH theo chiéu sau sau

Dién tich phan tng bé mat C-SH A, =500 m?/g
Mat d6 hap thu ctia C-S-H §.5;=8x10° mol/m?
Gia thiét hé s6 can bang logK,s=logKs,=logK

Trong vat liéu xi mang, phan tng vat 1y va héa
hoc gifta cac ion va bé mat khoang c6 thé xay ra, d6
la qua trinh hdp thu trén bé mat khoang. Nhimg
phan tng nay chu yéu dién ra trén bé mat C-S-H
trong moi truong bé tong. Khi khoang ciia xi mang
thily hoa twong tac véi cac dung dich dén tir moi
truong bentonite, cac anion va cation di chuyén qua

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2020

mot nam va sy thay d6i cta thanh phan khoang bé
tong tai giao dién ti€p xuc voi bentonite sau mot
nam.

Hinh 2 cho thay pH ctia bé tong/bentonite trong
cac thoi diém khac nhau: 1 ngay, 230 ngay va 365
ngay. Do pH cao ctia bé tong, pH cta bentonite ting
ttr 7,2 dén xap xi 9,0. Su diéu chinh pH ctia bentonite
gay ra su két tha khac nhau cta khoang chat moi
nhu analcime va hinh thanh két taa calcite. Hon nita,
hinh 1 va 3 cho thay luong khoang ettringite trén bé
mat be tong duoc két tha. Véi thé tich mol 16m,
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Ettringite trrong né lam giam do xop ctia bé tong tuy
nhién c6 thé gay ra cac vi nit trong ciu tric bé tong.

100 V///////////////////////////////////{""""‘"“""‘“"‘“‘

Do rong

# kuzel salt

® analcime

i cristobalite
quartz(alpha)

W katoitesil
portlandite

E calcite

® ettringite
u friedel_salt
W goethite
B saponite(mg)
m albite(low)

s montmorilloite

# hydrotalcit
brucite
monosulfoaluminate
cl.6sh

Hinh 1. Thanh phan kho4ng ctia bé tong bentonite &
25°C sau mot nam

0 w20 30 LU A )
Chieu sau 1)

100110

«eee1ngay
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- - =365 ngay
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Chiéu sau (mm)

Hinh 2. Thay d6i pH ctia bé tong/bentonite tai 25°C
100% LU, Do rong

# kuzel_salt

0% A
- [ | zm.alcnnc_
: : cristobalite
70% quartz(alpha)
S % W katoitesil
= portlandite
2 0% ® calcite
E 0% 2 H ettringite

B friedel salt
m goethite
W saponite(mg)

30% 4
20% 1

10% T W albite(low)
5 B e montmorilloite
OVTCOORYOTMANTEQ # hydrotalcit
MR OGAMNEG =m0 S
CIEEZA0dNARM® brucite
Thét gian (agiy) monosulfoaluminate
cl.6sh

Hinh 3. Sy thay d6i ctia khoang bé tong theo thoi
gian & 25°C tai giao dién ti€p xuc v6i bentonite
Hinh 3 cho théy su thay déi cac khoang tai giao
dién be tong/bentonite, trong d6 bao gom su truong
nd cua ettringite, hoa tan Monosulfoaluminate,
Jennite (C1.6SH) tao ra su két tha cta (C1.2SH).
Portlandite, Goethite, Tobermorite va Hydrotalcite
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van 6n dinh sau mot nam. Do réng giam xap xi 8%
(@0 réng duoc biéu thi phan mau trang trong biéu do
hinh 3).

4.2. Tuong tac bé tong/bentonite tai 50°C

Su thay d6i thanh phan khoang cta beé
tong/bentonite tai 50°C dugc mo ta trong hinh 4 va
thay d6i pH tai 50°C dugc mo ta trong hinh 5. Két
qua mo6 phong cho thdy tuong tac bé tong/bentonite
tuong doi thap. Su thay ddi pH trong phan bentonite
da khong xay ra, ciing nhu viéc thay déi thanh phan
khoang trong bentonite 1a rat thap. Dai véi bé tong,
chi c6 khoang Portlandite dugc hoa tan, lam ting do
rong beé tong. O nhiét do cao hon, su thay déi cta be
tong/bentonite cham hon tai nhiét do binh thuong
25°C. O nhiét d6 50°C cac khoang duong nhu c6 su
6n dinh hon & nhiét do 25°C co thé giai thich thong
qua hang s6 can bang duoc liet ke & bang 1. Hang s6
can bang & nhiét do6 50°C thap hon so voi hang s6 can
bang & nhiét do 25°C.

" D6 rong

# kuzel salt

® analcime

i cristobalite
quartz(alpha)

M katoitesil
portlandite

| calcite

® ettringite

B m friedel salt
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H saponite(mg)
M albite(low)

W montmorilloite
# hydrotalcit
10% .
brucite
o monosulfoaluminate
1] 0 20 30 10 50 60 0 80 90 e e
Chiew sau (men) cl.6sh

Hinh 4. Thanh phan kho4ng ctia bé tong bentonite &
50°C sau mét nam

«eee1ngay
10 ngay

— — -365 ngay

("] 20 40 60 80 100 120

Chidu séu (mm)
Hinh 5. Thay d8i pH ctia bé tong/bentonite tai 50°C
5. KET LUAN
Mot mo hinh dia héa bao gom mo hinh phtec tap
bé mat duoc phat trién dé nghién ctru vé tuong tac bé
tong/bentonite, van dé phé bién anh hudéng dén do
bén cta hé thong chong tham trong xay dung dan
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dung, giao thong (ham metro). Su thay déi cac thanh
phan khoang ctia bé tong/bentonite xay ra manh
hon & nhiét do 25°C so véi nhiét do 50°C. Phan tiép
xtc bé tong/bentonite bi anh hudng lén nhat boi
dung dich co trong 16p mang bentonite. Diéu nay
dan toi viec hinh thanh Ettringite gy ra su truong
ndé, su hoa tan 1léon cha cac Kkhoang
Monosulfoaluminate, phong hoéa Jennite véi ty 1é
Ca/Si=1,6 thanh C-S-H v¢i ty lé Ca/Si=1,2 tir 36 lam
giam d6 rong. Tuy nhién v6i viéc hinh thanh
Ettringite sé lam xuat hién cac vi ntt trong 16p vo
bé tong gay anh hudéng do bén hé thong chong
tham. Do vay, dé han ché hinh thanh Enttringite
thtt cdp gay pha hay két cau bé tong viéc st dung
bé tong bén sunphat voi luong C,A thap c6 thé lam
giam hinh thanh Ettringite thir cap, ting do bén cho
hé thong chong tham bé tong/bentonite.

Két qua moi chi dimg lai & nghién cttu mo6 hinh
s6 cho mot nam do d6 can tién hanh cac mo phong
voi cac thoi gian lau hon trong cac nghién ctu tiép
theo.
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USING GEOCHEMICAL CODE FOR SURFACE COMPLEXATION SIMULATION OF
CONCRETE/BENTONITE INTERACTIONS

Tran Van Quan

Summary

Concrete underground construction, such as metro tunnels, basements of high-rise buildings often use
bentonite membranes to treat waterproofing works. The alkaline conditions of concrete can alter the
bentonite properties which effects on the durability of the multi-barrier system. In this paper, the
temperature effect on the alteration process of concrete/bentonite is investigated. High alkaline of concrete
increase pH of bentonite media inducing analcime precipitation in an early stage at 25°C, however that is
not observed in the numerical results at 50°C. In higher temperatures, the stability of mineral at 50°C is

higher than at normal temperature 25°C.

Keywords: Underground constructions, concrete, bentonite, geochemical code, temperature effect,
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ANH HUONG CUA CAC BDAC TRUNG MUA THIET KE
TO1 HIEU QUA KIEM SOAT CHAT LO LUNG CUA CAC
CONG TRINH THOAT NUGC BEN VOUNG

Pang Minh Hai'

TOM TAT

Su gia tang tai luong chat lo lmg (TSS) tit cac bé mat khong thdm nudc da lam tang mic do 6 nhiém cla
dong chdy nuoc mua do thi, gay suy gidm nghiém trong chat luong nudc ctia ngudn ti€p nhan. D€ khac
phuc hién tuong trén, giai phap kiém soat luu luong va tai lwong 6 nhiém cta dong chay nuéc mua tai
nguédn (LID-Low-Impact Drainage-Supported Development) dang duoc quan tam rong rai. Muc tiéu cta
nghién ctru 1a danh gia anh hudng ctia cac dic trung ctia mo hinh mua thiét ké dén hiéu qua kiém soat TSS
ctia cac phuong an LID khac nhau. Cac phuwong an LID duoc t6 hop tir cac loai cong trinh mai nha xanh, vat
lieu lat tham nudc va hop trong cay. Mo hinh SWMM (Storm Water Management Model) duoc st dung dé
danh gia hiéu qua ctia cac giai phap LID so v6i giai phap thoat nudc truyén thong. Két qua cho thdy, khi chu
ky lap lai cia mo6 hinh mua ting tir 2 nam t6i 100 nam thi hiéu qua kiém soat TSS sé giam tir 0% (phuong an
chi st dung mai nha xanh) téi 5% (phuong an sir dung ca 3 cong trinh LID). Thoi gian mua c6 anh huong
khong dang ké téi hieu qua kiém soat TSS. Khi dinh mua dich chuyén vé cudi tran mua thi hiéu qua kiém
soat TSS giam tir 0% t6i 4%. Cac phuong an stt dung hop trong cay co hiéu qué kiém soat TSS cao hon so voi
phuong 4n chi stt dung mai nha xanh hoac/va vat liéu lat tham nuéc. Két qua ctia nghién ciru sé gép phan

cung cap thém co s& khoa hoc cho viéc lua chon va tinh toan céc cong trinh LID.
T khéa: SWMM 5.1, LID, Cau Bay, mua thiét ké, chat lo ing.

1. GIOI THIEU CHUNG

Gan day, su gia tang cua dién tich khong thim
nuéc trén luu vue da anh hudng 16n t6i lvu luong va
chat luong cta dong chdy nuwoc mat do thi. Trong
thoi ky khong c6 mua, tai lvong 6 nhiém nhu chat lo
Itmg (TSS), chat dinh duong, kim loai nang duoc tich
lily tréen bé mat leu vuc. Khi luong mua roi xuong,
dong chay mat sé cuon theo luong chat 6 nhiém tich
lity trén dien tich khong thdm vao nguon tiép nhan,
gay suy giam chat luong nudc ctia nguon ti€ép nhan.
Phan 16n tai luong chat 6 nhiém tir bé mat khong
tham duoc cudn troi vao nguodn tiép nhan tir cac tran
mua c6 chu ky 1dp lai nhé hon 2 nam [1]. Trong cac
chat 6 nhiém cta dong chay nudc mua, TSS duoc
xem 12 mot thanh phan quan trong giy nén su suy
giam chat lwong nudc nguon, lam ting do duc, ting
chi phi xt Iy ctia tram xir ly, giam luong ca va suy
giam hé sinh thai ctia moi truong nuéc [2].

bé giam thiéu anh hudéng ctia dong chay nudc
mua toi suy gidm chat luong nguén nuéc, cac cong
trinh thoat nuéc bén vimg LID duoc xem 1a cong cu

! Truong Dai hoc Thuy loi
Email: hai_ctn@tlu.edu.vn
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hiéu qua trong viéc loai bo chat 6 nhiém cua dong
chay nuéc mua thong qua qua trinh trit, hap thuy,
tham, phan huy, bay hoi va trao déi ion. LID 1a cac
cong trinh kiém soat luu lwong va chat luong nuéc
mua tai noi sinh ra chung. Cic nghién ctu thuc
nghiém cho thdy 6 chita sinh hoc c6 thé giam TSS tir
60% dén 96% [3], [4]. Hiéu qua loai bo TSS ctia vat
lieu 14t tham nudc co thé dat 47 dén 67% [5]. Hieu
qua loai bd TSS cua céc loai két cAu mai nha xanh tir
64% dén 83% [3], [4]. Peng et al (2019) [6] da danh
gia anh hudng cta chu ky lap lai, thoi gian mua va vi
tri dinh mua ctia mo hinh mua thiét ké toi hiéu qua
giam tai lwong TSS ctia 7 kich ban LID khac nhau. O
Viéet Nam, danh gia hiéu qua giam TSS cta cac
phuong 4n quy hoach t6i vu cac cong trinh LID da
duoc thuc hién boi Hai (2020) [7]. Tuy nhién, viéc
danh gi4 hiéu qua kiém soat TSS cta cac cong trinh
LID rieng 1é hodc t6 hop khi thay déi cac dac trung
ctia m6 hinh mua thiét ké van chua duoc thuc hién.
Vi viy, muc tiéu ctia nghién ctru 1a danh gia anh
hudéng ctia cac dac trung ctia mo hinh mua thiét ké
gom chu ky lap lai, thoi gian mua va thoi gian dat
dinh dén hiéu qua kiém soat TSS ctia cac phuong an
LID khac nhau. Két qua ctia bai bao sé gop phan
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cung cap thém co s& khoa hoc cho viéc Iua chon va
tinh toan cac céng trinh LID.

2. PHUONG PHAP NGHIEN CUU
2.1. Vung nghién ctru

Viung nghién cttu thudéc huyén Gia Lam, TP. Ha
Noi, c6 dién tich 1a 5553 ha. Dia hinh c6 huéng déc
tir Tay Bac dén Dong Nam. Cao d¢ dia hinh thay déi
ttr +7,2 m dén +3,2 m. Khi hau cta khu vuc 1a nhiét
d6i gi6 mua. Mua kho bat dau tir thang 11 dén thang
4, mua mua bat dau tir thang 5 dén thang 10, chiém
80% lwong mua ctia ca nam. Nudc mua va nudc thai
ctia khu vuc duoc d6 ra song Cau Bay, sau do dé vao
song Bac Hung Hai tai cong Xuan Thuy (Hinh 1).
Song Cau Bay c6 chiéu dai 1a 12,7 km, chiéu rong
bién ddi tir 10 m dén 32 m. Qua trinh do6 thi hoa
nhanh chong da lam gia ting dién tich khong thim
nuoc trong leu viee song Cau Bay. Diéu nay da giam
thoi gian tap trung dong chay, ting luu luong dong
chay dinh va tai luong 6 nhiém d6 vao hée thong thoat
nuoc, gay suy giam nghiém trong chat luong nuodc
ctia song Cau Bay.
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Hinh 1. So d6 vi tri hé théng thoat nuéc Cau Bay

2.2. M6 hinh SWMM

Mo hinh SWMM 5.1 1a mé hinh thty van thay
luc ban phan bo. Dong chay trén cac tiéu luu vuc
duoc mo phong theo mo hinh ho chira phi tuyén.
Dong chay trong he thong truyén dan duoc dién toan
theo phuong trinh Saint — Venant 1 chiéu cho dong
chay khong 6n dinh bién déi cham. Viec gidi dong
thoi cic phuong trinh lién tuc va phuwong trinh bao
toan dong luong cho moéi duong 6ng/kénh ciung voi
phuong trinh béo toan thé tich tai cac nut sé xac dinh
duoc su bién d6i theo thoi gian va khong gian cta
muc nudc va luu luong trén toan mang ludi. Phuong
phép giai Nut-Duong dan duoc phong theo mo hinh
Sacramento-San Joaquin Delta va mé hinh WRE
Transport [8].
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2.3. M6 phong LID

Cac cong trinh LID duoc moé phéng béi mo hinh
SWMM thong qua mot t6 hop cac 16p thang ding
gbém 16p mat, 16p dat va 1op trir. Can bang 4m duoc
thuc hién trong pham vi méi 16p. Dong chay tran,
thoat nudc day va tham duoc mo phong riéng ré. Dac
trung ctia moi cong trinh LID duoc xac dinh cho mot
don vi dién tich. LID duoc mé phoéng trong SWMM
5.1 du6i dang 6 chwra sinh hoc (bioretention cells),
vuon thu nuéc mua (rain gardens), mai nha xanh
(green roofs), hao tham (infiltration trenches), 1at vat
lieu thdm nuoc (permeable pavements), thung thu
nuéc mua (rain barrels), xa nuéc mua (rooftop
disconnection) va kénh thuc vat (vegetative swales).

2.4. Thiét 1ap m6 hinh SWMM

2.4.1. Chia tiéu luru vue va diéu kién bién

e\

Ghi cha: L
—— Truyénadn

N @ Nt 2 \
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Hinh 2. So d6 mé phdong hé théng thoat nudc
Can ctr vao ban d6 quy hoach do thi va ban do
dia hinh, toan bo luu vuc song Cau Bay duoc chia
thanh 133 tiéu lueu vuec. Muc nudc nguodn ti€p nhan tai
song Biac Hung Hai phu thudc vao quy trinh van
hanh cta cong Xuan Quan va ldy 1a + 3,0 m. Diéu
kién st dung dat ctia cac tiéu luu vuc duoc ldy theo
ké hoach st dung dat cia quan Long Bién va huyén
Gia Lam nam 2015. M6 hinh duoc hiéu chinh va
kiém dinh cho toan b¢ luu vuc song Cau Bay nhung
khu vuc ap dung LID chi tip trung tai quan Long
Bién (Hinh 1). Toan b dong chay cua viung ap dung
LID duogc tap trung tai cong qua Quéc 10 5 (cong
QL). Dién tich ctia ving ap dung LID 1a 3048 ha,
duoc chia thanh 95 tiéu luu vuec (Hinh 2).

/¥ cangaL

2.4.2. Mo hinh mua thiét ké va moé hinh tham

Trong nghién ctu nay, anh hudong cta cac kich
ban LID dén dong chay nudc mua dwoc moé phong
voi nhiéu mo hinh mua thiét ké khac nhau. Truéc
hét, cuong do mua duoc xac dinh theo cong thic
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cuong do gioi han (1) trong TCVN 7957:2008, cu thé
nhu sau:
Al1+cCly
q = ——— (/sha) 6))

(t+b)

Trong @6: q 1a cuong @0 mua (1/s.ha); t 1a thoi
gian mua (phat); P 1a chu ky lap lai tran mua tinh
toan (nam); A, C, b, n 1a tham s6 xac dinh theo diéu
kién mua ctia dia phuong duoc xac dinh theo phu luc
B-TCVN7957:2008, doi voi Ha Noi thi A=5890;
C=0,65; b=20; n=0,84.

T cwong d6 mua xac dinh theo cong thic (1) sé
tinh toan do sau mua & thoi diém t. Sau d6, cac khoi
mua ctia cac thoi doan mua sé duoc xac dinh va sap
xép theo phuong phap khoi xen ké [9] véi hé s

truoc dinh r dé hinh thanh mo hinh mua thiét ké.
Cu6i cting, mo hinh mua thiét ké ctia khu vuc nghién
ctru duoc hiéu chinh dé phu hop voi liét so liéu quan
trac cta tram Lang (Ha Noi) va tram Hung Yén (tinh
Hung Yen). O day, gia thiét luong mua thiét ké 3 gid
16n nhat tmg v6i mot chu ky lap lai nao do cta khu
vuc Long Bién la trung binh céng cta luong mua
thiét ké 3 gitr 16n nhat voi cung chu ky lap lai do tai
tram Lang va tram Hung Yén. S6 lieu mua 3 gio lon
nhat tai tram Lang duoc quan trac tir nam 1985 dén
2014; s6 liéu ctia mua 3 gio lon nhat cta tram Hung
Yén tir nam 1986-2014. Két qua hiéu chinh luong mua
3 gio 16n nhat ung véi cac chu ky lap lai khac nhau
ctia khu vue Long Bién duoc thé hién & bang 1.

Bang 1. Luong mura 3 gi¢ 16n nhit tai Long Bién, Lang va Hung Yén

T Chu ky Mua 3 gio (mm)
lap lai (nam) Long Bién 7957:2008 Lang Hung Yén
1 100 145 173 147 142
2 50 137 158 140 134
3 20 126 139 131 121
4 10 115 124 119 110
5 5 103 109 108 97
6 2 81 90 88 73

Nghién ctru nay stt dung 3 nhom mua dé danh
gia hiéu qua lam viéc cia cic phuong an LID. Nhom
1: cac m6 hinh mua c6 chu ky lap lai khac nhau (2, 5,
10, 20, 50 va 100 nam) vé6i lwong mua tuong tng la 81
mm, 103 mm, 115 mm, 126 mm, 137 mm va 145 mm
voi thoi gian mua 1a 3 gid va hé s truoc dinh r=0,5
(Hinh 3a). Nhém 2: cac tran mua c6 thoi gian mua

' 45

khac nhau (1 gio, 2 gio, 3 gio va 4 gio) nhung co
cung luong mua la 115 mm va cung hé sé trudc dinh
7=0,5 (Hinh 3b). Nhom 3: cac tran mua cé vi tri dinh
mua khac nhau (0,2; 0,5; 0,7 va 0,9), c6 cung thoi
gian mua 3 gio, chu ky lap lai la 10 nam va luong mua
115 mm (Hinh 3c¢).

P=2 nam (b)
---P=10 ndm = 4
—P=100 nam

phuat)
5 8 8 8 &8 8

Cwéng dé mwa (mm/10
S

o w

o w

—T= 60 phut 35
---T= 120 phit (¢
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—r=0.2 ---r=0.5 --r=0.9
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Hinh 3. Cac nhém mua: (a) Nhém 1; (b) Nhom (2); Nhom (c)

Mo hinh Horton dugc luya chon dé mo phong
luong nudc tham xudng tang dat chua bao hoa nam
duoi bé mat tham nuoc.

2.4.3. Mo phong 1TSS
Tai luong TSS duoc mé phong trong mé hinh

SWMM 5.1 théng qua qua trinh tich luy va rira troi
TSS trén cac tiéu luu vue. Tai luong TSS tich luy trén

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2020

cac tiéu luu vuc duoc tinh toan béi ham ma, tri s6
ctia n6 phu thudc vao s6 ngay khong mua trudc dé va
sé tiém can toi mot gia tri lon nhat. Tai lwong TSS rita
troi tr mot bé mat nao d6 trong thoi gian mua duwoc
tinh toan bai tich s6 ctia ham luy thtra ctia dong chay
va tai luong TSS tich luy con lai. Luu luwong va nong
do TSS tir nuwéc thai cong nghiép va nudc thai sinh
hoat dugc nhap truc ti€p vao cac nat ctia mo hinh.
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2.4.4. Hiéu chinh va kiém dinh mo hinh

Viéc hiéu chinh mé hinh thiy van-thay luc duoc
thuc hién thong qua viéc thit dan cac thong so dé
muc nuéc thue do tai thuong leu cong Xuan Thuy
phu hop véi muc nudéc méd phong tir mé hinh. Qua
trinh hiéu chinh va kiém dinh dwoc mo ta chi tiét boi
Hai (2020) [7]. Chi s6 NASH [10] cho truong hop
hiéu chinh va kiém dinh 1an luot 1a 0,86 va 0,81, nam
trong pham vi cho phép. Do s6 lieu vé TSS khong c6
sidn nén viéc hiéu chinh moé hinh chat luong nudc
khong thuc hién duoc. Bo thong s6 vé qua trinh tich
lity va rtra troi TSS trén bé mat luu vuce duoc 14y theo
nghién cttu cia M. Tu va P. Smith (2008) [11].

2.4.5. Thiét Iip cdc phirong 4n LID
Bang 2. Dién tich ctia cac cong trinh LID

Dién tich | Dién | Ti
TT LID don vi tich | le
(m?) (ha) | (%)
1 | Mai nha xanh 100 53 4
5 Vat lieu 1at tham 500 733 | 54
nuoc
3 | Hop trong cay 6 563 | 42

Trén co s& phan tich quy hoach do thi, diéu tra
thuc dia va tham van cong dong, ba loai cong trinh
LID duoc lua chon ap dung cho khu vuc nghién ctu
gom c6 mai nha xanh (L1), lat vat lieu thdm nuoc
(L2) va hop trong cay (L3). S6 luong va thong so cta
moi loai cong trinh LID duoc xac dinh boi Hai
(2020) [7]. Theo d6, s6 luong ctia mdi loai cong trinh
LID trén cac tiéu luu vuc duoc xac dinh nham dam
bao riang hiéu qua giam chat lo ltmg tai cong QL la
l6n nhat va chi phi thuc hién LID 1a nhé nhat. Trong
nghién cttu nay, phuong 4n quy hoach t6i wu c6 hiéu
qua giam TSS 10% (voi tran mua thiét ké 3 gio, chu
ky lap lai 2 nam, luong mua 90 mm) dwogc lwa chon.
S6 luong cac loai cong trinh LID trong phuong an lua
chon la: 531 mai nha xanh; 1466 vi tri lat vat liéu
tham nuoc va 93887 hop trong cay. Dién tich don vi
va dién tich tong cong ctia moi loai cong trinh LID
duoc thé hién & bang 2. Phuong an khong st dung
cong trinh LID dugc coi 1a kich ban nén. Co 7
phuong an st dung cong trinh LID duoc thiét 1ap dé
danh gia anh hudéng ctia caic mo hinh mua gom: L1
chi st dung mai nha xanh; L2 chi st dung vat liéu lat
tham nuoc; L3 chi st dung hop trong cay; L12 st
dung mai nha xanh va vat liéu lat; L13 st dung mai
nha xanh va hop trong cay; 123 st dung vat lieu lat
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va hop trong cay; L123 st dung ca 3 loai cong trinh
LID.

3. KET QUA VA THAO LUAN

3.1. Anh huong ctia chu ky 1ap lai

Anh huwong ctia chu ky lap lai (P) t6i tai luong
TSS tai ctra ra ctia khu vuc nghién ctu trong 7 kich
ban LID khac nhau dugc danh gia. Vi méi kich ban
LID, 6 tran mua thiét ké & nhom 1 duoc st dung dé
mo6 phong. Hinh 4 cho thay khi P ting thi tai luong
chat lo ltmg sé tang nhung mitc do ting sé khac
nhau & cac kich ban LID khac nhau. Chéang han, ti 1é
gitta tai luong TSS ctia tran mua v6i P =100 nam so
véi tai luong TSS ciia tran mua véi P = 2 nam & kich
ban L1 1a 2,9 trong khi ti 1&é nay la 3,1 & kich ban
L123.

@10 nam
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Anh huong cta chu ky 1ap lai téi hiéu qua giam
TSS ctia cac phuong an LID khac nhau dwoc phan
tich. Hiéu qua gidam TSS (Es) ctia méi kich ban LID
duoc danh gia bang cach so sanh tai lwong TSS cta
kich ban LID d6 voi tai luong TSS cuaa kich ban nén
(B). Hinh 5 chi ra rang khi P ting thi Es cta cac
phuong an st dung mai nha xanh (L1) va/hoac vat
lieu lat tham nudc (L2 va L12) khong doi hoac giam
1%. Es ctia cac phuong an L1, L2 va L12 lan luot 1a 2%,
7% va 9% doi voi mua c6 P=2 nam va chuyén thanh
2%, 6% va 8% doi voi tran mua c6 P=100 nam. Es tang
kha ro rét doi voi cac phuong an LID c6 stt dung hop
trong cay (L3, L13, 123 va L123). Trong cac phuong
an do, Es nho nhat & phuong 4n chi st dung hop
trong cay (L3) va lon nhat & phuong 4n str dung ca 3
loai (L123). Mtc @6 giam Es ctia 4 phuong an LID c6
stt dung hop trong cay khi P tang tir 2 nam dén 100
nam thi gan nhu nhau, giao dong tir 4% (L3 va L13)
dén 5% (123 va L123). Diéu nay cho thay rang khi P
tang lén thi mic do gidm cta Es thdp hon muc do
giam cua hiéu qua giam luong dong chay nhu da
duoc phan tich boi Hai (2020) [12].
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Hinh 5. Anh huéng ctia chu ky Lip lai téi hiéu qua
giadm tai luong chat lo ltmg cta toan hé thong

NHOM MUA 1

40 60 80

Hiéu qua giam TSS (%)

20

ENEEEs

5 5 10 20 50 100
Chu ky 13p lai(ndm)
Hinh 6. Anh huéng ctia chu ky Lip lai téi hiéu qua
giam tai luong chat lo ling ctia céc tiéu eu vuee
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Anh hudng cta chu ky lap lai toi hieu qua kiém
soat chat lo ltmg trén 106 tiéu leu vuce ctia phuong an
L123 dwoc danh gia. V6i méi chu 1y lap lai cia mo
hinh mua thiét ké, Es cua cac tiéu luu vuc duoc thé
hién boi mot biéu do hop trén hinh 6. Khi d6 anh
hudng cta chu ky lap lai toi Es cta céc tiéu luu vue
duwoc danh gia thong qua sy thay d6i trung vi va
pham vi bién d6i IQR (Interquartile range). Khi P
tang tir 2 nam t6i 100 nam thi trung vi giam tir 31%
dén 25% va IQR giam tir 22% t6i 17%.

3.2. Anh hudng cta thoi gian mura

Anh huéng ctia thoi gian mua thiét ké su thay
d6i cta tai luong TSS trong 7 phuong an LID khac
nhau duoc phan tich. Hinh 7 cho thiy voi méi
phuong an LID, tai luong TSS sé giam khi thoi doan
mua tang lén. Chang han, véi phuong an L123, tai
luong TSS 1a 40,3 tan tmg voi thoi doan mua 1 gio va
giam xudng 32,7 tan tmg voi thoi doan mua 4 gio.
Hién tuong trén co thé duoc giai thich 1a do khi thoi
gian mua tang lén thi cuong do0 mua sé giam (do
lwrong mua khong thay déi cho ca nhém 2) 1am giam
kha ning rira troi chat lo ltmg trén bé mat luu vuc va
vi vay tai luong TSS trong dong chay nuéc mua tai
ctra ra sé giam. Hinh 8 mo ta Es thay d6i khong dang
ké khi thoi doan mua tang lén. Ngoai trir co su ting
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nhe Es tir 6% lén 7% trong phuwong an L2, con lai Es
hau nhu khong thay déi trong cac phuong an LID
khac. Hiéu qua giam TSS ctia cac phuong an LID c6
stt dung hop trong cay dao dong tir 18% dén 26%, cao
hon nhiéu so véi cac phuong an con lai. Nhin chung,
anh huong cta thoi gian mua dén hiéu qua giam TSS
ctia modi phuong an LID tuwong dong v6i hiéu qua
giam luong dong chéy ctia phuong an LID d6. Diéu
nay c6 thé do kha ning ctia mo6 hinh SWMM khi mo
phong hiéu qua giam TSS cta cac cong trinh LID
cht yéu dua vao kha nang gidam luong dong chay tai
cong trinh do, cac qua trinh vat ly tai cac cong trinh
LID dé giam TSS chua duoc xem xét.
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Hinh 7. Anh hudng ctia thoi gian mura t6i tai luong
chit lo limg ctia toan luu viee
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Hinh 8. Anh hudng ctia thoi gian mua t6i hiéu qua
giam tai leong chat lo ltmg cia toan luu v

Hinh 9 mé ta anh hudéng cta thoi gian mua téi
hiéu qua giam TSS cta cac tiéu luu vuc trong phuong
an L123. Két qua cho thay khi thoi gian mua thay ddi
thi trung vi va IQR thay ddi khong dang ké. Cu thé
1a, khi thoi gian mua thay déi tir 1 gio dén 4 gio thi
trung vi van giir tri s6 27% va IQR tang nhe tir 18%
dén 19%. Diéu nay cting duoc giai thich 1a do khi thoi
gian mua thay déi thi luong mua van khong déi va vi
vay khong anh hudéng t6i hiéu qua giam TSS ciia cac
tiéu luu vue.
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NHOM MUA 2
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Hinh 9. Anh hudng ctia thoi gian mua t6i hiéu qua
giam tai luong chat lo ling ciia céc tiéu leu viee

3.3. Anh hudng ctia dinh mua

Anh hudng ctia vi tri dinh mua (r) trong mo hinh
mua thiét ké toi tai lwong TSS trong cac kich ban LID
khéac nhau duoc danh gia. Bon tran mua thiét ké cta
nhom 3 dwoc mo phong cho cac phuong an khac
nhau. Hinh 10 chi r6 khi vi tri dinh mua dich chuyén
ter r=0,2 dén r=0,7 thi tai luong TSS tang dan sau do
khong déi (L3, L13, 123 va L123) hoac giam nhe (L1,
L2 va L12) khi dich chuyén dinh mua dén r=0,9.
Chéng han & phuong an L123, khi r tiang tir 0,2 dén
0,7 thi tai luong TSS tiang tir 31 tan dén 36 tan va git
nguyeén gia tri d6 khi r=0,9. Hinh 11 cho thay Es dat
gi4 tri 16n nhat khi dinh mua xuat hién & dau tran
mua (r=0,2), sau do6 gidm khi vi tri dinh mua dich
chuyén vé cuéi tran mua. Khi dinh mua dich chuyén
ttr r=0,7 dén cudi tran mua r=0,9 thi Es clia cac
phuong an L1 va L2 gitt nguyén & cac gia tri tuong
ung la 2% va 7% trong khi Es ctia phuong an L12 giam
1%; nguoc lai, c6 Es cta cac phuong an sir dung hop
trong cay déu giam 1%. Cing twong ty nhu su anh
hudéng cua chu ky lap lai va thoi doan mua, su anh
hudng cta vi tri dinh mua t6i hiéu qua giam TSS thé
hién ro rét nhat & cac phuong 4n stt dung hop trong
cay. Khi dinh mua dich chuyén tir r=0,2 dén r=0,9 thi
trung vi gidm nhe tir 28% xuong 27% va IQR gidm nhe
ttr 19% xuong 18% (Hinh 12).
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Hinh 10. Anh hudng cta thoi gian mua t6i luong hiéu
qua gidm tai luong chat lo limg cta toan leu viec
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Hinh 11. Anh hudng cta thoi gian mua t6i luong hiéu
qua giam tai luong chat lo limg ctia toan leu viee
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Hinh 12. Anh hudng cta thoi gian mua t6i hiéu qua
giam chat lo limg ctia céc tiéu heu viee

4. KET LUAN

Bai bdo nay st dung mo6 hinh SWMM 5.1 dé
danh gia anh huong cta cac dic trung ctia moé hinh
mua thiét k€ gdm chu ky lap lai, thoi gian mua va
dinh mua téi hiéu qua giam tai luong TSS cta 7
phuong an LID trong khu vuc quian Long Bién, Ha
Noi. Bay phuong 4an LID duoc t6 hop tit cac cong
trinh LID gém mai nha xanh, vat liéu l1at thAm nuoc
va hop trong cay. Mot so két luan duogc rat ra nhu
sau:

- Khi chu ky lap lai ting 1én thi hiéu qua giam
TSS ctia cac phuong an st dung mai nha xanh (L1)
va/hodc vat liéu lat tham nuoc (L2 va L12) khong déi
hoac giam 1%. Trong khi d6, mic do giam hiéu qua
giam TSS ctia 4 phuwong an LID c6 st dung hop trong
cay khi P tang tir 2 nam dén 100 nam thi gan nhu
nhau, giao dong tir 4% (L3 va L13) dén 5% (123 va
L123).

- Hiéu qué giam TSS thay d6i khong dang ké
khi thoi doan mua tiang lén. Ngoai trir co su ting nhe
Es tir 6% lén 7% trong phuong 4an L2, con lai Es hau
nhu khong thay déi trong cac phuong an LID khac.

- Khi vi tri dinh mua dich chuyén tir dau tran
(r=0,2) vé gitra tran thi hiéu qua gidm TSS cua cac
phuong an LID giam tir 2% dén 3%. Khi dinh mua
dich chuyén tir gitra tran (r=0,5) vé cu6i tran thi hiéu
qua giam TSS cua cac phuong an LID st dung hop
trong cay c6 hiéu qua giam TSS cao hon so vdi chi st
dung mai nha xanh hoac/va vat liéu 14t thadm nuéc.
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THE EFFECT OF DIFFERENT RAINFALL CHARACTERISTICS ON TOTAL SUSPENDED SOLID
REDUCTION PERFORMANCE OF LOW- IMPACT DRAINAGE-SUPPORTED DEVELOPMENT

Dang Minh Hai

Summary
An increase in total suspended solid (TSS) that was accumulated in impervious areas leads to increased
pollution of storm runoff, degrading receiving water sources. To dealing with such a problem, runoff and
pollution load control at a site surrounding its generated source (Low Impact Drainage- Supported
Development -LID) has been intensively considered. This paper aims to evaluate effect of designed storm
events on performance of various LID scenarios for reduction in TSS. LID scenarios are combinations of
green roofs, permeable pavements and bio retentions. SWMM model (Storm Water Management Model) is
utilized to compare TSS load of LID scenarios versus that of non-LID scenarios. The results indicate that an
increase in return periods of storm events from 1 year to 100 years induced reduction in TSS control
efficiencies by the range from 0% to 5%. An increase in rainfall durations caused a small impact on TSS
control efficiencies. When the location of peak rainfall intensity moved toward the end of storm events, TSS
control efficiency declined by the range from 0% to 4%. TSS reduction efficiency of bioretention is the
highest among three LID. The outcomes of this paper provide better understanding for selection and

design of LID.

Keywords: SWMM 5.1, LID, Cau Bay river basin, design storms, total suspended solid.

Nguoi phan bién: TS. Lé Hing Nam
Ngay nhan bai: 5/3/2020

Ngay thong qua phan bién: 6/4/2020
Ngay duyét dang: 13/4/2020

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2020

115



KHOA HOC CONG NGHE

PDANH GIA DAC DIEM PHAN BO, DIEU KIEN SINH THAI
VA KHA NANG TAI SINH TU NHIEN CUA LOAI HUYET
DANG LONG (Butea superba Roxb.) TAI LAM DONG

Giang Thi Thanh!, Nguyén Thanh Nguyén!, Hoang Thi Ngoc Huong®

TOM TAT

Huyét dang long (Butea superba Roxb.) dugc ngudi dan st dung tir lau dé chita nhiéu loai bénh nhu réi
loan chtic ning gan, virus viém gan, giap cho tré ngt ngon, loi ti€u, diing lam nuoc khir tring,... dic biét
lam tang cuong sinh luc, cham 1ao héa va khong gay doc cho nguoi st dung. Két qua nghién ctru cho thay
Huyét ding 1ong phan bo & do cao tir 280 m dén 1.550 m so v6i muc nudc bién tai Lam Dong gom: thanh
pho Da Lat, huyen Di Linh, huyén Dam Rong va huyén Da Huoai, cht yéu & kiéu rimg 14 rong thuong xanh,
trén nén dat feralit nau do hodc dé vang, tAng thdm muc c6 do day tir 2 — 5 cm, pH dat dao dong tir 5,5 — 6,6.
Hai nhan t6 sinh thai chinh anh huéng dén phan bé tu nhién cia loai 12 d6 cao so véi mat nudc bién va vi tri
dia hinh, theo moé hinh tuong quan: Log (Mat do) = 0,922479 + 1,38676*Log (Do cao) — 0,835173*Log (Vi
tri). Tai khu vuc phan bo Huyét dang 16ng, thanh phan loai cay bui, cay than thao va cay day leo da dang véi
cac loai phd bién nhuw: La bép, Ba chac, Phat du, Cé 14 tre, Sa nhan, Cau chudt, Day cong chuda, Dira gai,
Gumg long, Kim cang, May dan, Hoang dang, M4au cho, Quyén b4, Riéng nui,... Huyét dang long tai sinh
cht yéu bang choéi, chiém ti lé 96,15% voi mat d¢ tai sinh tu nhién trung binh 1,25 cay/ODB.

Tt khoéa: Huyét diang long, cdy thudc, téi sinh, Lam Dong.

1. BAT VAN BE

Huyét dang long (Butea superba Roxb.) thudc
ho dau (Fabaceae) la loai thao dugc day leo, sinh
trueong va phat trién & rimg thit sinh 4m d6 mun cao,
do pH tut 5,5 - 6,5. Khi truéng thanh, ciy wa sang va
leo lén tang tén cay rimg. Day la loai co phan bo rong
& cac nuoc An Do, Trung Qudc va mot sé nude Pong
Nam A nhu: Campuchia, Myanma, Philippin, Thai
Lan. Than va ré huyét diang long c6 chira cac acid
hitu co gébm cac thanh phan flavonoid va flavonoid
glycoside, duoc st dung dé 1am thudc chira cac bénh
ro6i loan chuc nang gan, virus.. Cac chat butein,
butrin, isobutrin plastron, coreipsin va isocoreipsin
(Ashish et al, 2012; Cherdshewasart, 2003;
Sreekumar et al,, 1998) c6 & trong hoa duoc st dung
lam cham qué trinh 140 héa. Ngoai ra ching dugc st
dung trong mot so bai thude y hoc c6 truyén & mot
s6 nuoc nhu: O An do, nguoi dan st dung vo sic
nudc udng giup cho tré ngt ngon, loi tiéu, dung lam
nuéc khir trung, dich 14 cung véi stta dong va cu
nghé dung trong truong hop ndéng phat ban.

' Vién Khoa hoc Lam nghiép Nam Trung bd va Tay
Nguyén

? Truong Trung hoc phd thong Huynh Thic Khéng, xa Hoai
Ptc, huyén Lam Ha, tinh Lam Dong

Email: giangthanh136 @gmail.com
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Campuchia dung than 14 dé ndu nudc tam trong
truong hop tri benh tri. O Myanma vo cay duoc dung
tri noc ran can va cac loai noc doc khac. Tai Thai Lan
nguoi dan dia phuong st dung Huyét dang long nhu
mot bai thuoc dé phuc hdi stic khoé va ting cuong
thé luc.

Tai Viet Nam, Huyét dang 16ng phan bé tur nhién
chit yéu & Tay Ninh va Lam Péng. O thanh phé Hd
Chi Minh cay duoc tréng voi s6 luong nhd & Thao
Céam Vien. Nguoi dan stt dung than va 14 Huyét dang
long trong cac bai thudc dé gidm dau, vo cay ding dé
tri ia chay.

Hién nay trén thé gioi néi chung va & Viét Nam
noi rieng, nguoi dan thuong khai thac Huyét ding
long dé lam thudc hodc budn ban,... Qua trinh khai
thac mat kiém soat va stt dung khong hop ly da lam
cho s6 luong quan thé Huyét dang long suy gidm
nghiém trong. Vung phan bo bi thu hep do chuyén
d6i muc dich st dung dat, dot rimg lam nuong ray,...
bong thoi, bién déi khi hau ciing da va dang gay ra
cac tac dong khong nho dén ton tai va phat trién cta
loai, dan dén nguédn gen loai cay nay dang dimg trudc
nguy co bi de doa can kiét trong ti nhién. Tuy nhién
cho dén nay, nhimng nghién cttu vé loai cay Huyét
dang long ¢ trén thé gioi va trong nudc chi yéu tap
trung vao nghién cttu duoc tinh, dugc chat. Cac
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nghién ctu chuyén sau vé dic diém phan bo, diéu
kién sinh thai, dic diém tai sinh tu nhién, nhan giong
va gay trong chua duoc quan tAm. Do d6 nghién ciu
chuyén sau vé phan bo, sinh thai va tai sinh tu nhién
loai Huyét dang long (Butea superba Roxb.) tai Lam
Dong 1a rat can thiét dé gép phan phuc vu cho cong
tac nghién ctru, bao ton va phat trién ngudn gen cta
loai nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctru

Cac quan xa thuc vat c6 phan bo tu nhién loai
Huyét dang long.

Cay Huyét dang long (cay tai sinh va cay truong
thanh) tai Lam Dong.

bia diém nghién ctru: 10 huyen, 2 thanh pho truc
thuoc tinh Lam Dong.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phdp k€ thira

Ké thtra cac s6 lieu vé diéu kién tu nhién, diéu
kien khi hau, kinh té - xa hoi ctia dia phuong nghién
ctru, tai nguyeén rung, tai nguyén cay thuéc & Lam
bong.

Ké thtra cac két qua nghién ctru trong nudc va
nuodc ngoai cé lien quan dén cay Huyét dang long &
cac tai liéu, cac tap chi, ky yéu hoi thao,...

2.2.2. Phuong phadp diéu tra, phdng véan

St dung phuong phap danh gia nhanh c6 su
tham gia ctia cong dong (PRA - Participatory Rapid
Appraisal). Cong cu duoc stt dung 1a phéng van ban
cau truc (SSI - Semi Structured Interviews):

+ Cach thiec phong van: Phong van truc ti€p qua
bang cau hdi, c6 kém theo hinh dnh mau vé loai cay
Huyét dang long.

+ Doi tuong phong van: Chuyeén gia, can bo 1am
nghiép, kiém lam dia phuong, ban quéan ly khu bao
tén va nguoi dan dia phuong song gan rimng.

+ Noi dung phong van: Ghi nhan dia diém co su
hién dién cta loai, tén dia phuong cuta loai, tinh hinh
khai thac, stt dung va muc do bién dong quan thé
Huyét dang long (bién dong nhiéu hay it) tai dia
phuong.

Keét qua da thu thap thong tin tir 70 phiéu diéu
tra trén 10 huyén, 2 thanh pho trong tinh Lam Déng.
Trén co s& két qua diéu tra, phong van (thong qua
phiéu diéu tra va ghi nhan truc ti€p), xac dinh cac
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tuyén va khu vuc diéu tra chinh cho loai cay Huyét
dang long.

2.2.3. Phuong phap diéu tra thuc dia

Trén co so phiéu diéu tra phong vén, lap cac
tuyén diéu tra loai Huyét dang long. Co 4 tuyén duoc
thiét ké va trién khai diéu tra nhu sau:

+ Tuyén Da Lat gbm 2 dia diém: Cam Ly va
Tuyén Lam.

+ Tuyén Ptc Trong — Di Linh gém 3 dia diém:
Lang Hanh (Ptc Trong), Son Dién (Di Linh), Gia
Bac (Di Linh).

+ Tuyén Bao Loc — Da Huoai gdm 4 dia diém:
béo Bao Loc (Bao Loc), Peo Chuoi (Pa Huoai), tiéu
khu 576A (Pa Huoai), xa Pa Tén (Da Huoai).

+ Tuyén Lam Ha — Pam Rong gém 3 dia diém:
x4 Tan Thanh (Lam Ha), xa Liéng S’Ronh (Pam
Rong), xa R6 Men (Pam Rong).

Thiét 1ap 6 tieu chudn (OTC): OTC duoc lap dua
vao vi tri c6 phan bé tu nhién loai Huyét dang long,
voi dién tich 6 tiéu chudn 100 m? (10 x 10 m) va so
luong: 30 6, trong d6 9 OTC tai Péo Chudi, tiéu khu
576A xa DPa Tén, tiéu khu 597 xa Da Ploa (Pa
Huoai); 6 OTC tai Cam Ly va Tuyén Lam (Pa Lat); 9
OTC tai xa Son Dién, xa Gia Bic (Di Linh); 6 OTC tai
x4 R0 Men, xa Liéng SRonh (Pam Rong).

Trén cac OTC, thu thap cac chi tiéu sinh thai:
Toa do (VN2000), do cao so voi muc nudc bién (dugc
ma héa nhu sau: 500 - 1000 m: 1, < 500 m: 2, > 1000
m: 3), do doc (do), vi tri dia hinh (dwoc ma héa nhu
sau: Chan d6i, khe su6i: 1, suon doi: 2 va dinh doéi: 3),
huong phoi (do bac), do tan che (%), loai dat, mau
sdc dat, do day tang thdm muc (cm) va pH dat, dinh
danh loai cay chu yéu, mo ta vé cay bui, tham tuoi.
Dung cu stt dung: Tui dung mau polyetylen, kéo cat
canh, thudc day, may dinh vi GPS78, Sunto d6 cao,
may do pH bang tay.

Thiét lap cac 6 dang bang dé diéu tra dac diém
tai sinh cta loai: Trong 30 OTC, lap 60 6 dang bang
(ODB) @é diéu tra tai sinh voi dién tich 6 dang bang
4m? (2mx2m). So do bo tri cac 6 dang bang trong
OTC nhu sau:

2m
-—
I 2m
ODB ODB

ODB ODB
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Trén cac ODB, do dém cay Huyét ding long tai
sinh (c6 chiéu cao hodc chiéu dai < 50 cm) theo cac
chi tiéu: Nguodn goc (tir hat, tir chéi), chiéu dai (cm),
ghi nhan muac do khai thac cay Huyét dang long va
ma héa nhu sau: Nhiéu: 3; trung binh: 2; it: 1. Do
dém cac loai cay g6 tai sinh (c6 D;5< 6 cm): do chiéu
cao, ngudn goc va xac dinh tén loai.

Céc chi tiéu diéu tra duoc ghi vao bang diéu tra
tai sinh da duoc thiét ké san.

2.2.4. Phuong phdp phéan tich va xir Iy so liéu

Xac dinh hé so t6 thanh cac loai cay gb trong
khu vic nghién ctru thong qua chi s6 IV% (Curtis va
Mc Intosh, 1951):

+ Chi s6 IV tang cay cao duoc tinh theo cong
thuc:

F{%)+ MN(2%:) +G(%%:)
3

2.1)

V(%) =

Trong d6:
So 0 co loai a xuat hién

F(%) = x 100

Téng s6 6 xuat hién cua tat ca cic loai

Mat dd cua loai a

N(%%) = 100

< — = x
Mt do cua lam phan

2 g clialoai a (m?/ha)
G(%) = — S R S %100
¥ G clia cac loai trong 13m phian (m? /ha)

F: Tan suat xuat hién cta loai trén téng so6 6 diéu
tra.
N (cay/ha) = Z]n= 1 1; - Mat do lam phan

1n;: Mat do caa loai thix i.

G (m*/ha) = X, n;:Tong tiét dien ngang tai
D, ; ctia cac loai trong lam phan.

g;: Tiét dien ngang ctia loai thir i.

+ Chi s6 IV cay tai sinh duwoc tinh theo cong
thuc:

F(% )+ N(%)
2

V(%) = @2)

Trong d6:
S0 6 co lodi a xuit hién

——————— X100
Tong so O xuat hién cua tat ca cac loai

F(%) =

Mat do cua lodi a

N(2a) = x 100

Mit d6 cia lam phin

F: Tan suat xuat hién cta loai trén téng so 6 diéu
tra.

N (cay/ha) = 2L, n;:Matdo lam phan

1;: Mat do cda loai thix i.

Voi chi s6 IV > 3% duoc xem 12 loai dong vai tro
quan trong trong hinh thanh sinh thai rirng.

Cac s6 lieu duoc téng hop va phan tich trén phan
mém Excel va Statgraphics Centurion XV.IL

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém phan bé va diéu kién sinh thai ctia
Huyét ding 16ng

Bang 1. Kha ning phan bd ciia Huyét ding long

bia bocao | Tong :r ’ k’i Huye‘E K\leu
diém S0 VOi s0 loai . . . de,mgq long phan nmg
TT| ., 3 \ , T6 thanh loai cay g6 ¢ khu vuc diéu tra bo/to thanh loai | Huyét
diéu | matnudc | chinh N N
tra | bién (m) | (loai) trong khu vye | dang long
diéu tra (%) phan bo

1 ba 286-445 13 9,35% Tram vo do + 9,08% Dé harman + 10,34% Rimg 14
Huoai 6,75% Chiéc tam lang + 6,70% Sao den + rong

6,50% Soi bac + 6,02% Tram dep + 5,74% Bura thuong
polane + 5,36% Cheo 16ng + 4,45% Xuong ga xanh
+ 4,00% Qué trén + 3,33% Nho noi + 3,16%

Dau dat + 3,08% Ngat + 26,49% loai khac (15

loai).

2 Di 854-905 11 11,60% Kha thu nguyén + 10,61% Tram 16,67% Rumg la
Linh, trang + 9,51% Cay + 8,59% Cho x6t + 6,02% rong
Pam Coém trau + 5,18% Rang rang + 5,09% Mit thuong
Rong ring + 4,28% Qué rimg + 4,22% Dung sang + xanh

3,26% Qué trén + 3,02% Song ran + 28,63%
loai khac (13 loai)
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3 | balat 1.497- 9 10,17% Hong quang + 6,62% Gidi balansa + 12,71% Rimg 1a
1.527 6,13% Gidi chervalieri + 5,81% Dé xanh + rong
547% Dé trai nhdé + 4,99% Thich duoi + thuong
3,79% Boi loi + 3,70% Dung lua + 3,62% Dé xanh
Nhim + 49,70% loai khac (29 loai khac)

Phan tich két qua diéu tra tai 10 huyén va 2
thanh pho trong tinh Lam Péng, da xac dinh duoc
khu vire phan bo chinh cda loai cay nghién ctu trén
cac khu vuce tinh Lam Pong gém: thanh pho Pa Lat
(Cam Ly, hé Tuyén Lam) do cao tir 1497 — 1527 m;
huyén Pam Rong (xa Liéng S’Ronh, xa R6 Men) do
cao 898 — 979 m; cao nguyén Di Linh gdm huyén Di
Linh (xa Son Dién, xa Gia Bic) do cao 768 — 888 m;
huyén Pa Huoai (xa Da P’loa, Pa Tén, Déo Chudi)
d6 cao 286 — 368 m. O cac dai d06 cao khac nhau thi
thanh phan cay gb va cong thuc t6 thanh loai noi cé
Huyét dang 16ng phan bo ciing c6 c6 su thay ddi. Tuy
nhién, dac diém chung cta cac quan xa trong khu
vuc nghién cttu c6 phan b6 Huyét dang long la su
hién dién ctia nhiéu loai cay dai dién cho kiéu rimng 14
rong thuong xanh. Pac diém phan bo ctia Huyét
déang long duoc mo ta & bang 1.

3.1.1. Cidc nhan t6 sinh thadi anh huong dén phéan
bo' tir nhién cua loai Huyét dang long tai Lam Pong

Phan tich két qua diéu tra cho thay Huyét dang
long 1a loai c6 phan bé rong, trai dai tir do cao 280 m

(ving Pa Huoai) dén 1.550 m (viing Da Lat) so véi
muc nude bién, rai rac trén cac vi tri dia hinh khac
nhau tir chan d6i dén dinh doi, cha yéu trén nén dat
feralit nau do hodc do vang, day 1a loai dat duoc hinh
thanh trong diéu kién nhiét 4m cao va co 16p tham
thuc vat day & moi truong dat co pH trung tinh, pH
dao dong tir 5,5 — 6,6. Tang tham muc day tir 2 - 5
cm. Cha yéu phan bé ¢ kiéu rimg tw nhién 14 rong
thuong xanh. Tai cac khu vuc nghién cttu cho thay
mot s6 khu vuc c6 su tac dong 16n ctia yéu té6 nhan
tac.

St dung chttc ning xac dinh cac nhan t6 anh
huong trong Statgraphics, két qua phan tich cho
thdy, 2 nhan t6 sinh thai chinh 4nh huéng dén mat
do phan b6 (Mat do) ctia Huyét dang long 1a do cao
so voi muc nudc bién (Do cao) va vi tri dia hinh (Vi
tri) voi R% cao nhat (70,3811) va chi tieu Mallow’s
CP (1973) =3,0

Két qua thiét 1ap mo hinh quan hé mat do phan
bo loai Huyét ding 1ong voi cac nhan t6 sinh thai nhu
& bang 2.

Bang 2. M6 hinh quan hé gitra mat d6 Huyét ding 1ong véi cac nhan t8 sinh thai cé thé quan tric truc tiép

trén hién truong
s Vi hé so tuong . . | Saiso6 tuyéet doi trung Sig. (Pval.lfe) klel? tra
M6 hinh quan R.,? Bién so binh MAE theo tiéu chuan
& Wilcoxon
Log(Mat do) =0,922479 + Do cao
1,38676*Log (Do cao) — 75,0256 Vi tri 0,418828 0,197
0,835173*Log (Vi tri)

Ghi chu: MAE: Mean Absolute Error

Huyét ding long la cay ua 4m, nhu vay cang
xuong khu vuc thap nhu chan doi hoac gan khe suéi
thi mat do phan bé cua loai ndy cang ting lén. Tuy
nhién theo cac dai do cao khac nhau thi Huyét dang
long c6 phan bé tap trung chi yéu & dai cao tir 500 -
1.000 m, & cac dai thap dudi 500 m va dai cao trén
1.000 m thi mat do phan bo ctia loai giam.

3.1.2 Pic diém tham thuce bi khu vire phan bo tir
nhién loai Huyét dang long

Trong cac quan xa c6 xuat hién loai Huyét dang
long da diéu tra, xac dinh c6 khoang 21 loai cay bui

va 30 loai cay than théo, 10 loai cay day leo. Trong do
cac loai cay bui, cay than thao va cay day leo thuong
gap trong cac quan xa 1a loai: La bép (Gnetum
gnemon), Ba chac (Euodia lepta), Phat du (Dracaena
elliptica), Co 14 tre (Acroceas munroanum), Sa nhan
(Amomumvillosuni), Cau chuot (Pinanga banaensis),
Day cong chua (Albizia attopeuensis), Dia gai
(Pandanus multidrupaceus), Gung long (Zingiber
rufopilosum), Kim cang (Smilax davidiana), May dan
(Calamus tenuis), Hoang dang (Fibraurea tinctoria),
Mau cho (Knema saxatilis), Quyén ba (Selaginella
doderbinii), Riéng nui (Catimbium bracteatum),...
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Bang 3. Danh muc thuc bi & cic quin xi c6 Huyét ding 16ng phan b

STT Ten thong thuong Teén khoa hoc Ho thuc vat
A Cay bui
1 Ba chac Euodia lepta Rutaceae
2 Dtta gai Pandanus multidrupaceus Pandaceae
3 Huynh tinh ran Calathea cf. clossoni Marantaceae
4 Labép Gnetum gnemon Gnetaceae
5 Ra cap ba Licuala bracteata Arecaceae
6 Cau chuot Pinanga banaensis Arecaceae
7 Com nguoi Ardisia conspersa Myrsinaceae
8 Dtra gai Pandanus multidrupaceus Pandaceae
9 May dong nai Calamus dongnaiensis Arecaceae
10 Rang tién toa Cyathea chinensis Cyatheaceae
11 Song, song rup Myrialepis paradoxa Arecaceae
12 Phat du Dracaena elliptica Agaveaceae
13 Phat du 14 hep Dracaena angustifolia Agaveaceae
14 Cau chuot Pinanga banaensis Arecaceae
15 Dta gai Pandanus multidrupaceus Pandaceae
16 Mua khong cuéng Pseadodissochaeta subsessilis Melastomataceae
17 Phat du 14 hep Dracaena angustifolia Agavaceae
18 Rang moc duc Prteridrys syrmatica Pryopteridaceae
19 Riéng xiém Alpinia siamensis Zingiberaceae
20 May dan Calamus tenuis Aceraceae
21 May tat Calamus tetradactylus Arecaceae
B Cay than thao
1 C4u tich Cibotium baromet Thyrsopteridaceae
2 Chan xi cao Prteris sp. Adianthaceae
3 Chuy hoa to Strobilanthes gigantodes Acanthaceae
4 Co coc manh Curculigo gracilis Amaryllidaceae
5 Colatre Acroceas munroanum Poaceae
6 Gung léng Zingiber rufopilosum Zingiberaceae
7 Huong bai Dianella nemorosa Liliaceae
8 Quyén ba Selaginella doderbinii Selaginellaceae
9 Rang song quan Diplazium bantamensis Ascleniaceae
10 Riéng nui Catimbium bracteatum Zingiberaceae
11 Sa nhan Amomum villosum Zingiberaceae
12 Colatre Acroceas munroanum Poaceae
13 Coi bac Scleria levis Cyperaceae
14 Glmng gi6 Zingiber zerumbet Zingiberaceae
15 Gung l6ng Zingiber rufopilosum Zingiberaceae
16 Glng mot 14 Zingiber monophyilum Zingiberaceae
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17 Keé nui Panicum notatum Poaceae

18 Lac dwra Mapania kurzii Cyperaceae

19 Lo ba Globba pendula Zingiberaceae
20 Riéng nui Catimbium bracteatum Zingiberaceae
21 Sa nhan Amomum villosum Zingiberaceae
22 Xabi Ophiopogon peliosanthoides Hemedoraceae
23 Cd noc Curculigo disticha Amaryllidaceae
24 Dong dé nho Stachyphrynium minus Marantaceae
25 Mia do Costus speciosus Zingiberaceae
26 Moéng toi nui Pentaphragma honbaensis Pentaphragmaceae
27 Quyén ba Selaginella trachyphylla Selaginellaceae
28 Thién nién kién Homalonema occulta Araceae

29 Xabi Ophiopogon peliosanthoides Hemedoraceae
30 Kiét lop Carex stramentitia Cyperaceae

C Cay day leo

1 Trung quan Ancistrocladus wallichii Ancistrocladaceae
2 Bo qua hoa to Uvaria grandiflora Annonaceae

3 Day luan ton Stauntonia Cavaleriana Lardizabaceae
4 Day sot Gnetum leptostachyum Gnetaceae

5 Kim cang thon Smilax lanceifolia Smilacaceae

6 May manh Calamus tenuis Arecaceae

7 Tt thu day dep Tetrastigna lancealarium Vitaceae

8 Day nim Rourea mimosoides Cornaraceae

9 Tiéu ring Pipersp. Piperaceae

10 Tt nui Dioscorea arachnida Dioscoreaceae

Tang cay bui, cay than thao va cay day leo
dong vai tro quan trong cho su phat trién ctia Huyét
dang long, dac biét 1a trong qua trinh tai sinh, tao

ding long

3.2. Pic diém tai sinh ty nhién cta loai Huyét

Hinh thtc tai sinh, mat do tai sinh ctia loai Huyét

moi truong co6 nhiét do, do 4m, anh sang,... thuan loi
cho cay tai sinh ciing nhu lam gia thé bam cho cay
trong giai doan dau sinh trudng.

Bang 4. Dic diém t4i sinh loai Huyét ding long va t6 thanh ciy g6 téi sinh khu vizc phan bd Huyét déing long

dang long va cau truc t6 thanh cay g6 tai sinh khu
vuc phan b6 cta loai nay duoc thé hién & bang 4.

bia Mat do

N Téng Hinh thl:l’C tai ) . . ,
diém <& ca trung sinh To6 thanh cay go tai sinh khu vuc phan bo
nghién | . . v binh Huyét dang long
tai sinh A .
clu cay/ODB | Choi | Hat
Pa 15,68% Mau cho6 + 7,94% Tram vo do6 + 6,52% Ngat + 5,40%
Hu(;ai 16 107 93.75% | 6.25% Séc tron + 5,35% Sao den + 5,30% Goi + 5,25% Cudng vang +
’ ) 0 y 0

5,20% Cheo long + 3,87% Soi bac + 3,87% Chiéc tam lang +
3,87% Che hoa @0 + 31,78% loai khac (12 loai khac)

Di 7,27% Tram trang + 6,03% Xoan dao + 5,55% Boi 1oi thon +

Linh, ) o, | 4,69% Dung sang + 4,60% Mau cho 14 nhé + 4,60% Xang trang
Pam 19 0,63 94,70% | 5,30% +4,30% Ba soi + 3,83% Tram 1a to + 3,44% Buoi bung + 55,70%
Rong loai khac (37 loai khac)
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ba Lat

40 2,67 100% 0%

khac)

5,74% Cong da + 5,62% Ngai long + 5,27% Qué cudng dai +
4,79% Cong trang + 4,79% Tram trang + 3,71% Cheé rimg +
3,24% Bach tung + 3,24% Chon tra + 3,24% Dé trai nho +
3,24% Dé trai nho + 3,24% Gidi balansa + 3,24% Giéi oliver +
3,24% Goi 3,24% Xa huong balan sa + 43,72 loai khac (29 loai

Téng 75 1,25 96,15% | 3,85%

Huyét ding long c6 hinh thic tai sinh cha yéu
bang chéi chiém ti 1é binh quan 96,15%. Mat do tai
sinh tu nhién trung binh 1,25 cay/ODB. Trong do
cao nhat 1a & Da Lat voi mat do tai sinh tu nhién 1a
2,67 cay/ODB. DPiéu nay c6 thé duoc giai thich 1a do
tai Da Lat, Huyét dang long bi tac dong cao hon tai
cac khu vuc khac. Yéu to6 nhan tac da tao diéu kién
thuc ddy su tai sinh. Cay con hinh thanh tit phan ré
hoac phan than ngdm duéi mat dat, co thé bat gap
cach cay me tir 5 — 10 m. Két nghién cttu nay cho
thay nhan giong Huyét dang 1ong bang phuong phap
giam hom c6 thé cho hiéu qua cao.

Téng hop s6 lieu tir 60 ODB, da thong ke duoc
téng so 338 cay tai sinh voi 106 loai. Trong dé loai
Huyét dang long tai sinh c6 75 cay, chiém ti & 20,7%
trong cac ODB diéu tra. Tai huyén Pa Huoai co
khoang 23 loai cay g6 tai sinh, trong dé c6 11 loai cay
c6 chi s6 IV% > 3%. Su hién dién cta loai Mau ché
chiém ti 1¢ cao nhat (IV% = 15,68%). Nhimg loai c6
tan suat bat gap 16n (>5%) co6 7 loai gdbm: Mau cho,
Tram vé doé, Ngat, Soc tron, Sao den, Cudng vang,
Cheo 1l6ng. Tai huyén Di Linh va Pam Rong co
khoang 46 loai cay go tai sinh, trong do co6 9 loai cay
c6 chi s6 IV% > 3%. Riéng loai Tram trang cho ti lé
cao nhat (IV% = 7,27%). Nhimg loai cé tan suat bat
gap lon (>5%) c6 3 loai gébm: Tram trang, Xoan dao,
Boi 101 thon. Trong khi d6 tai thanh pho Pa Lat c6
khoang 43 loai cay g6 tai sinh, trong do c6 14 loai cay
c6 chi s6 IV% > 3%. Su xuat hién ctia loai Cong da cho
ti 1é cao nhat (IV% = 5,74%). Hau hét cac loai chinh
déng gop vao ciu truc té thanh co6 tan suat bat gap
kha tuong duong nhau.

4. KET LUAN

Tai Lam Déng, Huyét dang long phan bo & do cao
ter 280 m dén 1.550 m so v6i muc nuoc bién, & kiéu
ring 14 rong thuong xanh, cha yéu trén nén dat
feralit nau d6 hoac do vang, tang tham muc c6 do day
ttr 2 - 5 cm, pH dat dao dong tur 5,5 - 6,6. Hai nhan t6
sinh thai chinh anh hudng dén phan bé tu nhién cta
loai 1a @6 cao so v6i mat nudc bién va vi tri dia hinh,

122

theo mo hinh tuong quan: Log(Mat do) = 0,922479 +
1,38676*Log (Do cao) — 0,835173*Log (Vi tri). Tai khu
vuc phan bo Huyét ding long thuong xuat hién cac
loai cay bui, cay than thao va cay day leo phd bién
nhu: L4 bép, Ba chac, Phat du, Co 14 tre, Sa nhan,
Cau chuot, Day céng chua, Diwra gai, Ging 16ng, Kim
cang, May dan, Hoang dang, Mau cho, Quyén ba,
Riéng nui,...Huyét dang 1ong tai sinh cha yéu bang
chéi, chiém ti 1& 96,15% voi mat do tai sinh tw nhién
trung binh 1,25 cay/ODB.
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DISTRIBUTION, ECOLOGICAL AND NATURAL REGENERATION CHARACTERISTICS
OF Butea superbaRoxb. IN LAM DONG PROVINCE

Giang Thi Thanh, Nguyen Thanh Nguyen, Hoang Thi Ngoc Huong
Summary

Butea superba has been used for a long time to treat many diseases, such as liver dysfunction, hepatitis
virus, to help children sleep well, diuretic, antiseptic water, etc., especially to increase vitality, slow the
aging process and non-toxic to users. The results of the study show that the Butea superba distribute
manure in the forest in Lam Dong province, including: Da Lat, Di Linh, Dam Rong and Da Huoai district
from 280 m to 1,550 m above the sea level. Butea superba grow mainly on evergreen broad-leaved forests,
on ferrallite that has the thickness of leaf litter layer from 2 cm to 5 cm and soil pH flexibility from 5.5 to 6.6.
There are two main ecological factors affecting the distribution density of this species, including elevation
above sea level and topographic position, according to the correlation model: Log (Mat do) = 0.922479 +
1.38676 * Log (Do cao) - 0.835173 * Log (Vi tri). In the area of distribution of Butea superba, composition of
shrubs, herbaceous plants and vines are very diverse with common species such as Gnefum gnemon,
FEuodia lepta, Dracaena elliptica, Acroceas munroanum, Amomumvillosum, Pinanga banaensis, Albizia
attopeuensis, Pandanus multidrupaceus, Zingiber rufopilosum, Smilax davidiana, Calamus tenuis, Fibraurea
tinctoria, Knema saxatilis, Selaginella doderbinii, Catimbium bracteatum,... The main method regeneration
of Butea superba is by shoots, accounting for 96.15% with an average natural regeneration density of 1.25
trees per secondary sample plot.

Keywords: Butea superba, herb plant, regeneration, Lam Dong.
Nguoi phan bién: TS. Lwong Thi Hoan

Ngay nhan bai: 6/3/2020

Ngay thong qua phan bién: 7/4/2020

Ngay duyét dang: 14/4/2020
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UNG DUNG DU LIEU VIEN THAM BE BDANH GIA MUC BO
KHO HAN TAI HUYEN LOC HA, TiNH HA TIiNH
Poan Thanh Thay?!, Tran Trong Phuong', Nguyén Khic Viét Ba!

TOM TAT

Nghién ctru st dung dit lieu anh Landsat 8 dé tinh toan chi s6 kho han nhiét d¢ thuc vat TVDI trén dia ban
huyén Loc Ha, tinh Ha Tinh. Tt chi s6 nay, nghién cttu xay dung ban dé phan ving mic do han han cho
toan huyén vao thoi diém thang 7 nam 2018. Két qua cho thay dién tich khu vic c6 kho han rat nang 1a 901
ha, dién tich khu vuc khé han nang la 2688 ha, dién tich khu vuc khoé han trung binh 1a 2953 ha, dién tich
khu vue kho han nhe 3347 ha, dién tich khu vuc khong kho han 1a 1964 ha. Trong do, dién tich dat trong laa
nam trong vung kho han ning 1a cao nhat 212,37 ha, tiép dén 1a dién tich cay hang nam 60,07 ha va cudi
cung 1a dién tich cay lau nam la 3,63 ha. Két qua nay cho thay, kho han vao thang 7 nam 2018 ¢ huyén Loc
Ha anh hudng truc tiép dén dién tich trong ltia nudc & huyén, de doa dén an ninh luong thuc va san xuat
nong nghiep ctia Loc Ha. Két qua ciia nghién ctru ¢6 thé 1am co s¢ dé cac nha quéan ly c6 nhing bién phéap
stt dung dit ung pho voi tinh hinh kho han duoc xem 13 cdp bach trong béi canh bién d6i khi hau dang dién
ra ngay cang nghiém trong khong chi & Viet Nam ma trén toan thé gioi.

T khéa: NDVI, TVDI, Landsat 8, khé han, stt dung dat.

1. BAT VAN BE

Han han (khé han) la mot hién tuong ty nhién
duoc coi 1a thién tai, tao thanh boi su thiéu hut
nghiém trong luong mua trong thoi gian kéo dai, lam
giam ham lueong 4m trong khong khi va ham luong
nuoc trong dat, 1am giam suy kiét dong chay song
sudi, ha thap muc nuoc ao hd, muc nudc trong cac
tang chira nuwoc dudi dat gy anh huéng xau dén su
sinh trudng ctia cay trong, lam moi truong suy thoai
gay déi nghéo dich bénh [1].

Nhitng nam gin day, dudi boi canh bién ddi khi
hau trén toan cau thi mic do va tan sudt han han
ngay cang tré nén nghiém trong hon. Nguyén nhan
cht yéu 1a bién d6i khi hau gay ra nhimg bién déi lon
vé nhiét do, gié, d0 4m, tan suat va cuong do clua
mua [2]. O Viet Nam, tinh hinh kho han & nuéc ta
ngay cang gay gat hon vé cuong do va mé rong vé
pham vi voi tan suit ngay cang tang, anh huong
nghiém trong toi san xuat nong, lam, ngu nghiép va
doi song nhan dan, dac biet 1a cac ving déng bang.
Uéc tinh trong giai doan 1995-2006, tong thiét hai ti
cac tran bao, la lut va han han da gay thiét hai cho
Viet Nam 61.479 ty dong, chua ké mat mat lon vé
sinh mang, hu hong co sé ha tang va t6n that sinh ké
[3]. Huyén Loc Ha, tinh Ha Tinh c6 dién tich
11853,06 ha, dan s6 hon 8,7 van nguoi, kinh té tap

! Khoa Quan ly dat dai, Hoc vién Nong nghiép Viét Nam
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trung cha yéu dua vao nong nghiép nhu trong trot
chén nuoi, nuoi trong thay san, lam mudi... Vi kinh té
tap trung chu yéu vao nong nghiép nén huyeén chiu
anh huodng boi yéu t6 thoi tiét, moi truong nhu mua
bao, 1a lut dac biét 1a han han.

Vo6i su phat trién cong nghé thong tin va cac tmg
dung ctia n6 trong quan ly tai nguyén thi viéc sir
dung vién tham trong phan tich, danh gia do 4m dat,
mttc do kho han ciing nhu tac dong ctia kho han dén
thuc vat 1a mot phuong phap hiéu qua do su thay déi
mtc do kho-4m cta tham thuc vat luon duoc thé hién
ro rang trén kénh hong ngoai nhiét ctia anh vién
tham nhu Modis, Landsat... Nhiét do bé mat thu
nhan duwoc tr dai phd hong ngoai nhiét anh
LANDSAT la mot chi thi tot cho dong 4n nhiét [4, 5],
nhiét do bé mat cé thé tang lén rat nhanh trong
truong hop thuc vat thiéu nuoc. Viéc st dung dit lieu
vién tham trong xay dung ban d6 kho han chu yéu
dua vao viéc tinh toan cac chi s6 phan anh moi quan
hé gitra cay trong va do am dat. Kogan (1995) da dé
xuat Chi so diéu kién thuc vat — VCI d@é theo doi han
han va thu duoc nhitng két quéa kha quan [6]. Moran
va cong su (1994) da thiét ké Chi s6 thiéu nuoc —
WDI nam 1994, Peter va cong su nam (2002) gioi
thiéu chi s6 Thuc vat chuin hoa — SVI, Wang va cong
s (2015) da phat trién mot phuwong phap theo doi
han han c6 tén 1a Chi so diéu kién nhiét do thuc vat —
VTCI va x4c nhan rang VTCI 1a phuong phap theo
doi han han gan thoi gian thuc c6 lién quan dén Chi
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s6 thuc vat NDVI va sy thay ddi nhiet do bé mat dat
[7, 9]. Nam 2002, Sandholt va cong su da dé xuat Chi
s6 kho han nhiét do thuc vat- TVDI dé danh gid muc
do han han cta cay trong dua tréen mot luong lon dir
liéu vién tham [10]. T d6, TVDI duoc st dung rong
rdi trong rat nhiéu cac nghién ctu trén thé gioi vé
danh gia do 4m dat cta Mallick va cong su (2009)
[11], Patel va cong su (2009) [5]. Chen va cong su
(2015) da tinh toan TVDI tir dix liéu anh Landsat 5
TM dé udc tinh do 4m dat va dua ra két luan rang
TVDI la moét chi bao hiru hiéu dé danh gia tinh trang
do 4m trong dat dudi mot so loai cay trong khac nhau
[12]. Tai Viét Nam, nghién cttu cta Trinh Lé Hung va
cong su (2015) da stt dung TVDI d@é danh gia nguy
co han han & huyén Bac Binh, tinh Binh Thuan va
cho két qua tot [13].

Muc tiéu ctia nghién ctru nay nham tinh toan chi
s6 TVDI tir dit lieu anh Landsat 8 duoc thu thap ti
nguon dit litu mién phi ctia Cuc Khao sat Dia chat
Hoa Ky va xay dung ban d6 nguy co kho han tai
huyéen Loc Ha, tinh Ha Tinh. Ban d6 phan ving mic
do han han se 1a mot tai lieu quan trong dé danh gia
anh huong cia kho han déi voi nhiéu linh vuc khac
nhau ciing nhu gitup cho cac nha quan ly xay dung ké
hoach tmg pho va giam thiéu mic do nghiém trong
ctia han han trong bdi canh bién déi khi hau.

2. PHUONG PHAP NGHIEN CUU

2.1. Pia ban nghién cttu

Huyén Loc Ha nam & Dong Béac tinh Ha Tinh, cé
vi tri dia 1y quan trong voi tiém nang trd thanh cau
noi phat trién du lich sinh thai bién, du lich cac danh
lam thang canh va di tich lich stt. Pia hinh huyén
tuong doi biang phang, thuoc tiéu vung khi hau Bac
mién Trung, nam trong khu vuc khi hau nhiét doi gié
mua. Nhiét do trung binh hang nam la 28°C, vé mua
kho do anh huong truc ti€p ctia gio Lao, nhiét do co
luc trén 35°C; d6 4m trung binh hang nam la 80%.
Luong mua hang nam vao loai trung binh, phan bé
khong déu mua kho (thang 4 - 8) thiéu nudc, con
mua mua lai thira nuéc (trén 2000 mm) gay khé khan
cho san xuat va doi song.

2.2. Dit liéu vién tham

Dt liéu vién tham st dung trong nghién ctru 1a
01 canh anh vé tinh Landsat 8 chup ngay 02/7/2018
véoi path 126, row 47, c6 do che phi may la 0%.
LANDSAT 8 1a thé he vé tinh thi¢ 8 ctia chuong trinh
LANDSAT (NASA, My), stt dung 2 bo cam bién: bo
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cam quang hoc OLI — Operational Land Imager va bo
cam hong ngoai nhiét TIRS - Thermal InfraRed
Sensor. LANDSAT 8 dwoc phong lén quy dao vao 11
thang 02 nam 2013. LANDSAT 8 cung cdp anh & 11
dai pho, trong d6 co 9 kénh da phd véi do phan giai
khong gian 30 m, 1 kénh toan sic voi do phan giai 15
m va 2 kénh hong ngoai nhiét & do phan giai 100 m
[14].

2.3. Phan tich, xtt Iy dix liéu anh vién tham

Hinh 1 thé hién quy trinh xt ly dit lieu anh
Landsat 8 dé xay dung ban do6 phan cap muc do kho
han cta huyén Loc Ha, tinh Ha Tinh. Dé xac dinh
nhiét do thuc bé mat can cé 2 yéu t6 chinh 1a chi so6
NDVI va d¢ phat xa (g) caa 16p pha dat. Do phat xa
ctia cac bé mat tuy nhién c6 thé thay déi dang ké do
c6 su khac biét trong dic tinh 16p pha dat va thuc
vat. Vi vay hiéu chinh do phat xa can phai thuc hién,
do phat xa ctia cac bé mat tu nhién sé duoc st dung
dé hiéu chinh nhiét do sang (Tp) nham xac dinh
nhiét do thuc bé mat. Nhiet do thuc bé mat 1a bic xa
nhiét do trung binh ctia bé mat dat tai mot khu vuec.
Trong vién tham, no6 1a ham s6 caa su thay déi 16p
pht thuc vat va ham luong nudc trong dat trén pham
vi moéi diém anh (pixel). Cac nghién ctru truéc day da
chi ra méi tuong quan vé khong gian ctia chi so thuc
vat (NDVI) va nhiét do bé mat dat (LST) theo khai
niém cda su bay hoi, su thoat nuéc va hop phan 16p
pht thuc vat (Hinh 2). Theo d6, cac thay ddi vé nhiét
do bé mat c6 moi tuong quan kha chit ché véi nhig
thay dd6i 1op phtl thyc vat va ham luong nudc trén bé
mat dat trong. Dat trong kho - chi so thuc vat thap,
nhiét do cao; dat trong am - chi s6 thuc vat thap,
nhiét do thap. Bén canh d6, khi phan lop pha thuc
vat tang, nhiet do bé mat giam.

Kénhhang | Tinh gié v nimg heomg P .
(TIR) ‘
| Gid i i wém kéch NIR vi RED thuin
Tinh g4 tr ning | ohit ve dit
| hgng phin xa gh (p¥) |

G tr gl rén kénh NIR v RED thuin
L

Kighcin

héngngoai D% phit x
e vl (ps phit xa
L omyw nhat vé thye vit (b, p) S
bé mit (g)
kénh 85 T Ty v
| Gid i NDVI khong thuin nhit ()
RED) ™ £ : e
Tink gid o ..—G T Tinh nhiét 4
dm X uin nhit v dit i) =
chi 8 XDVI LS v | thye bé ma (1)

L] Gia i NDVthwin nbit vé thye vt ) ||

GLA TRI CHI 86 KHO HAN
NHIET B0 THUC VAT (TDVI)

Hinh 1. Quy trinh xit Iy dit liéu &nh Landsat xiy dung
ban d6 phan cap mirc d6 kho han
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Mot s6 nghién ctu truoc day da cho thiay moi
quan hé nghich gitta LST va NDVI phan 16n 1a do
nhimg thay d6i vé do che pht tham thuc vat va do
am cua dat va chi ra rang nhiét do bé mat cé thé ting
lén nhanh chéng theo mitc do thiéu nudc. Moi quan
hé LST - NDVI cho thay nhiéu thong tin hon so voi
timg chudi s6 lieu NDVI hay LST riéng biét vi cac
nha nghién ctu da chi ra rang, NDVI khong nhay
lam véi su thiéu nuoc cta thuc vat vi thuc vat van
xanh & giai doan dau han han. Ma nhiét do bé mat
trai dat thu duoc tir cac kénh nhiét tir anh vé tinh 1a
modt chi thi tot cho dong nhiét 4n. Nhiét do bé mat co
thé tiang lén rat nhanh khi thuc vat thiéu nudc va 16p
pht thuc vat cé tac dong dang ké dén viéc xac dinh
nhiét do bé mat. Nhu vay, LST va NDVI két hop voi
nhau c6 thé cung cap thong tin vé diéu kién stic khoe
thuc vat va do 4m trén bé mat trai dat. Noi cach khac,
phan tich moi twong quan gitta chi s6 thuc vat va
nhiét do bé mat sé 1a mot chi thi cho danh gia muc
d6 kho han.

Bang 1. Mttc 36 canh bao khé han tuong ting véi cac

ngudng gia tri TVDI
STT Gia tri TVDI Mtc d6 kho han
1 0-0,2 Khong khé han
2 0,2-0,4 Kho han nhe
3 0,4-0,6 Kho han trung binh
4 0,6-0,8 Kho6 han nang
5 0,8-1 Kho han rat nang

Khéng

boc hoi

Khéng
thoat hoi

|

Thoét hot

Bbc hoi e vt thea

hue vit diy

cure dai

Canhuét e dai

> NDVI

Hinh 2. Méi twong quan gitra chi s6 NDVI va
nhiét d thuc bé mat

Voi nhiét do bé mat thuc, két hop véi chi s6
NDVI c6 dé tinh chi s6 kho han nhiét do thuc vat
TVDI (Temperature Vegetation Dryness Index) [5]
tao ra ban do phan cap kho han bé mat huyén Loc
Ha. Phan cap mutc do kho han bé mat doi véi chi so
TVDI duoc trinh bay trong bang 1. Trong do6 gia tri
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TVDI nhé hon 0,2 twong tng véi cac vung khéng cé
nguy co han han (bé mat nudc, thuc vat tuoi tot, dat
nong nghiép ngap nuoc). Néu chi s6 TVDI trong
khoang tir 0,2 dén 0,4 twong tng vdi viing o nguy co
kho han, chi s6 TVDI trong khoang tir 0,4 dén 0,6
tuong tng voi vung kho han trung binh, trong
khoéang tir 0,6 dén 0,8 twong tng voi viing kho han
nang va trong khoang tir 0,8 dén 1 twong tng voi
ving kho han rat nang [13].

2.4. Chong xép dit lieu trong ArcGIS

Phuong phap chdéng xép dir lieu khong gian
trong phan mém ArcGIS duoc st dung dé chong xép
ban d6 phan muc kho han va ban do hién trang st
dung dat ctia huyeén Loc Ha dé xac dinh dién tich
ting loai dat nong nghiép nim trong vung bi kho
han, tir d6 danh gia mac do anh huwéng ctia khé han
dén san xuat nong nghiép va st dung dat cta dia
phuong.

3. KET QUA VA THAO LUAN

3.1. Tinh chi s6 khé han nhiét d6 thuc vat TVDI

Anh vé tinh Landsat 8 thu thap da duoc xt¢ ly &
muc 1T ( Level 1T - Terrain Corected) nghia la da
hiéu chinh vé bic xa, khi quyén, hinh hoc va khac
phuc sai s6 do dia hinh gay ra. Tir file ranh giéi hanh
chinh huyén Loc Ha da thu nhap duoc véi hé toa do
quoc té WGS 84, phép chiéu UTM va mui chiéu 48
c6 dinh dang 1a *.shp tién hanh st dung cong cu
Extract by mask trong hép cong cu Arctoolbox trén
phan mém ArcGis dé tién hanh cat theo ranh gi6i.

3.1.1. Tinh nhiét do sang (1)

Gia tri pixel tir dang s6 (DN) sang gia tri nang
luong buc xa phé (L) - gia tri nang luong ma cac doi
tuong trén bé mat dat hap thu sau d6 buc xa vao khi
quyén. Nhiet do chiéu sang (T) con goi 1a nhiét do
vat den c6 thé duoc tinh bang cong thuc:

KZ
Kl

In(—+1
(L/l )

T, =
[14]

Trong do: L, - gia tri bttc xa phd.

K, . 77,8853 , K, = 1321,0789 1a hing so doi voi
anh hong ngoai nhiét dwoc cung cép trong file
metadata anh Landsat ( don vi W/ (m?.sr.pm) va K).

Két qua tinh Ty theo don vi Kelvin (K) doi voi
kénh hong ngoai nhiét c6 gia tri tir 297,064 dén
309,634 va duoc thé hién chi tiét qua hinh 3.
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Hinh 3. Ban d6 gia tri nhiét d¢ sang ctia
huyén Loc Ha

Hinh 4. Ban d6 gia tri NDVI ctia huyén Loc Ha
3.1.2. Tinh chi s6 thuc vat NDVI

NDVI (Normalized Difference Vegetation Index)
duoc goi 1a chi s6 thuc vat, no duoc hiéu 1a hé s6 16p
pht thuc vat chénh léch chudn héa gitta hé s6 phan
xa mat & dai séong thi ph6é va hong ngoai. Chi s6
NDVI cho ta danh gia chung vé do phat trién xanh
ctia thuc vat, qua dé co thé theo doi va giam sat
nhitng thay déi cta thuc vat theo thoi gian. Chi so
thue vat (NDVI) duoc tinh bang cong thtc:
NIR — RED
NIR + RED 8]

Trong d6: NIR: Kénh can hdéng ngoai, RED:
Kénh do.

boi voi Landsat 8 kénh can hong ngoai tuong
tng voi kénh 5, kénh d6 twong tng voi kénh 4. Chi
s6 NDVI nhan gia tri tir -1 dén 1, trong do thuc vat co
gi4 tri nam trong khoang 0,2 - 1,0. Trong truong hop
NDVI > 0,5 khu vuc duoc xem la phu kin thuc vat
(s6ng dien tir khong toi duoc lop dat). Doi voi dat
trong khong cé thuc vat bao pha thi NDVI < 0,2. Doi
voi nuoc va dat am, NDVI nhan gia tri am. Két qua
tinh NDVI ctia huyén Loc Ha c¢6 gia tri tir -0,261638
dén 0,591997 thé hién qua hinh 4.

NDVI =
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3.1.3. Tinh nhiét do thuc bé mat (1) va xay dung
ban do nhiét

Trong vién tham hong ngoai nhiét, nhiét do bic
xa hay nhiét do sang (Tp) duoc dinh nghia nhu la
nhiét do tuong duong cua vat den truyén trong ciung
mot luong birc xa thu duogc tir mot vat thuc t€ va phu
thuoc vao nhiét do dong luc tir bé mat va do phat xa
(e). Khi d6 nhiet do bé mat da duwoc hiéu chinh do
phan xa (T) hay con goi la nhiét do thuc bé mat c6
thé duoc tinh theo cong thirc:
TB

0,25
£

Keét qua tinh TCK) co gia tri tir 303,686°K dén
316,367°K. Ban do6 nhiét do thuc bé mat huyén Loc
Ha, tinh Ha Tinh thang 7 nam 2018 dwoc thé hién &
hinh 6.

3.14. Tinh chi sé kho han nhiét do thuc vit
VDI

bé danh gida mic do kho han bé mat, trong
nghién cttu nay st dung chi s6 kho han nhiét d¢ thuc
vat (Temperature Vegetation Dryness Index - TVDI),
duoc Patel dua ra [5] trén co s& luong hoa moi quan
hé gitra nhiét do bé mat va 16p pha. Chi s6 TVDI
duoc xac dinh theo céng thirc sau:
TDVI = Tl

Tmax min [ 5]

Trong do:

-T: nhiét @6 bé mat.

- Toaxs Ty 12 nhiét d6 bé mat cuc dai va cuc tiéu
trong tam giac khong gian nhiét do/NDVI. T, duoc
x4c dinh bang phuong phap héi quy tuyén tinh cac
gia tri nhiét 6 cuc dai tai cac khoang gia tri NDVI.
Gia tri chi s6 TVDI cang cao twong tmg véi nguy co
kho han cang tang. Tai canh kho, chi s6 TVDI c6 gia
tri bang, trong khi d6 tai canh w6t gia tri TVDI 1a 0.

T =

318
317

Tmax

316 0'5-.._.,

315 ..

314 00
313 g
312 ete,

311 Ty

310 o
309

NDVI

Hinh 5. M6 hinh héi quy tuyén tinh x4c dinh T,,,,
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bé tinh gia tri canh kho T,,,, trong khong gian
nhiét d6/NDVI, trong nghién cttu ta chia chi s6 thuc
vat NDVI lam 25 khoang. Tai méi gia tri NDVI c6
nhiéu gia tri nhiét do, ta ldy gia tri nhiét do 1on nhat,
canh w6t T,,;, duoc 1dy bang gia tri nhiét do bé mat
thap nhat. Tir két qua hoi quy tuyén tinh céac gia tri
nhiét do bé mat cuc dai tai cac khoang gia tri NDVI,
“canh kho” T,,,, duoc thé hién qua mo6 hinh héi quy
tuyén tinh (Hinh 5):

Thax=-13,978 x NDVI + 318,31 (°K)

M6 hinh nay c6 hé s6 twong quan R?= 0,9557, he
s6 nay cang gan 1 phuong trinh héi quy tuyén tinh
duoc 1ap cang chinh xéac. Vay két qua dat duoc cé do
chinh xéc tot.

Tir gia tri T, c6 duoc, xac dinh chi s6 TVDI dua
theo cong thic trén. Chi s6 TVDI sé c6 khoang gia
tri tir-1 dén 1.

3.2. Xay dyng ban @6 phan mirc kho han

Bang 2. Dién tich mic d6 kho han huyén Loc Ha

STT Mtc do6 kho han Dién tich (ha)
1 Khong khé han 1964
2 Kho han nhe 3347
3 Kho han trung binh 2953
4 Kho han ning 2688
5 | Kho han rat niang 901

HUYEN NGHIXUAN

HUYEN CANLOC

HUYEN THACH Ha

Hinh 6. Ban d6 nhiét d6 thuc bé mat huyén Loc Ha
ngay 02/7/2018

Trong nghién ctu nay, mic ¢6 canh bao khé
han duoc phan cip tuong ting véi cac nguong gia tri
nhu bang 1. Trong &6 gia tri TVDI nhé hon 0,2 tuong
ung voi cac viing khong c6 nguy co han han (bé mat
nudc, thuc vat tuoi tot, dat nong nghiép ngap nudc).
Néu chi s6 TVDI trong khoang tir 0,2 dén 0,4 tuong
ung voi viing c6 nguy co kho han, chi s6 TVDI trong
khoang tir 0,4 dén 0,6 twong tmg véi viung kho han
trung binh, trong khoang tit 0,6 dén 0,8 tuwong tmg
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v6i ving kho han nang va trong khoang tir 0,8 dén 1
twong tng voi viung kho han rat nang. Két qua phan
cap kho han duogc thé hién & hinh 7 va dién tich duoc
thé hién trong bang 2. Phan lon dién tich huyén Loc
Ha c6 muic d6 khé han nhe va khé han trung binh la
cht yéu rai déu trén toan huyén.

HUVENNGHI XUAN

e F

Hinh 7. Ban dé phan cip miec do kho han
huyéen Loc Ha ngay 02/7/2018

3.3. banh gia anh huéng ciia khoé han dén co
cdu sir dung dat huyén Loc Ha

Tir ban @6 phan cap muc do kho han cia huyén
Loc Ha, tién hanh chong xép véi ban dé hién trang
stt dung dat cua huyén Loc Ha bang chitc nang
Intersect trong phan mém ArcGIS dé xac dinh dién
tich dat nong nghiép nam trong ving bi han theo cac
muc. Bang 3 thé hién dién tich ting loai dat nong
nghiép cta huyén Loc Ha theo timg mic phan ving
kho han.

Két qua & bang 3 cho thay, dién tich dat trong
lta & muic kho han ning 1a cao nhat 212,37 ha, ti€p
dén 1a dien tich dat trong cay hang nam 60,07 ha va
cudi cung la dién tich dat cay lau nam la 3,63 ha. C6
19,2% dién tich dat trong lia nam trong ving bi kho
han ning va kho han rat niang, diéu nay truc ti€p anh
huéng dén san xuat nong nghiép va co ciu kinh té
nam 2018 cta huyén Loc Ha, vi dién tich dat trong
lua chiém 27,82% dién tich dat tu nhién va cay laa 1a
cay trong chu luc & dia phuong. Dién tich cay hang
nam nam trong ving & mic khong kho han dén kho
han trung binh 1a 94,84%, twong tu v6i dién tich dat
cay lau nam 1a 98,91%. Két qua nay cho thay, kho han
vao thang 7 nam 2018 & huyén Loc Ha anh huéng
truc tiép dén dién tich tréng lua nudc & huyén, de
doa dén an ninh luong thuc va san xuat nong nghiép
cua Loc Ha.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2020



KHOA HOC CONG NGHE

Bang 3. Dién tich cac loai dit nong nghiép ctia huyén Loc Ha theo timg mirc phan viing khé han

Pon vi: ha
Loai cay trong Khong khé | Kho han Kho han Kho han Kh() han Téng
: han nhe trung binh nang rat nang
Lda nuéc 606,51 1548,94 508,99 421,07 212,37 3297,89
Cay hang nam 14,62 105,31 115,67 110,08 60,07 405,74
Cay lau nam 475,16 256,11 42,92 32,25 3,63 810,08

4. KET LUAN

Nghién ciru da st dung dir lieu anh vién tham
Landsat 8, 1a dix liéu hoan toan mién phi va c6 chu ky
thu thap anh ngan dé xay dung ban dé phan ving
muc 6 khé han ctia huyén Loc Ha, tinh Ha Tinh vao
thoi diém thang 7 nam 2018. Trén co s& xtt ly anh vé
tinh Landsat 8, da xac dinh nhieét do thuc bé mat
huyéen Loc Ha nam trong khoang 303,686°K -
316,367°K. Tur co s& do, st dung mo6 hinh hoi quy
tuyén tinh da tim ra moi twong quan gitta nhiét do
thuc bé mit va chi s6 TVDI, qua d6 phan cap duoc 5
mtc do han han tai huyén Loc Ha: dién tich khu vuc
c6 kho han rat nang 1a 901 ha, dién tich khu vuc kho
han nang la 2688 ha, dién tich khu vuc kho han trung
binh 1a 2953 ha, dién tich khu vuc kho han nhe 3347
ha, dién tich khu vuc khong kho han la 1964 ha.
Trong do, dién tich dat tréng lta nam trong ving
kho han nang 1a cao nhat 212,37 ha, tiép dén 1a dién
tich cay hang nam 60,07 ha va cudi ciing 1a dién tich
cay lau nam la 3,63 ha.
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Bac Binh district, Binh Thuan province. Journal of

APPLYING LANDSAT 8 DATA TO EVALUATE DROUGHTS IN LOC HA DISTRICT, HA TINH PROVINCE
Doan Thanh Thuy!, Tran Trong Phuong!, Nguyen Khac Viet Ba!
1Faculty of Land Management, Vietnam National University of Agriculture

Summary

The research used Landsat 8 image data to calculate the Drought Vegetation Dryness Index - TVDI in Loc
Ha district, Ha Tinh province. Based on this index, the map of droughts for such district in july, 2018 was
constructed to evaluate the effects of droughts to agricultural production. The results show that the area of
very dry zone is 708 ha, dry zone is 2688 ha, the intermediate dry zone is 2953 ha, the light dry zone is 3347
ha, the non-dry zone is 1964 ha. In particular, the land area for rice cultivation in the very dry zone is the
highest 212.37 hectares, followed by the annual crop area of 60.07 hectares and finally the perennial crop
area is 3.63 hectares. This result shows that the drought in July 2018 in Loc Ha district directly affected the
area of paddy rice cultivation in the district, therefore threatening food security and agricultural production
of Loc Ha. Results of this study can sopport the stakeholders to apply appropriate land managements to
cope with drought situation which is considered to be urgent in the context of climate change.

Keywords: NDVI, TVDI, Droughts, Landsat 8, Landuse.
Ngudi phan bién: TS. Hoang Tuin Hiép

Ngay nhan bai: 3/3/2020

Ngay théng qua phan bién: 3/4/2020

Ngay duyét dang: 10/4/2020
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GIAI PHAP NANG CAO SU HAI LONG
CUA NGUOI DAN VE THUC HIEN TIEU CHi
MOI TRUONG TRONG XAY DUNG NONG THON M1
TAI HUYEN TU KY, TINH HAI DUONG

Nguyén Vin Song?, Viong Thi Khanh Huyén', Nguyén Xuan Diép?

TOM TAT

Nghién cttu da stt dung cac phuong phap phan tich truyén théng va phuong phap phan tich nhan t6 kham
pha voi 283 mau trong d6 c6 270 mau diéu tra ho dan duoc st dung dé danh gia mic do hai long cta nguoi
dan vé thuc hién tiéu chi moéi truong trong xay dung NTM cta huyén Ta Ky, tinh Hai Duong. Két qua phan
tich cho thdy mtc do hai long ctia nguoi dan dat trung binh 3,84 diém cho thang do Likert 5 cap do, day la
muc dudi hai long va trén muc binh thuong, trong d6 nhan té “Nha tiéu, nha tim va bé chita nuéc sinh hoat
hop vé sinh” dat murc hai long cao nhat voi 4,07/5 diém. “Thu gom va xtt ly chat thai” 1a nhan t6 c6 diém
danh gia thap nhat véi diém trung binh 3,35/5. Tit phan tich nhan t6 kham pha va phan tich hoi quy da bién
da chi ra 6 nhan t6 c6 anh huéng mot cach dang ké dén su hai long ctia nguoi dan theo thit t tic dong tir
cao dén thap nhu sau: (1) Méi truong tai co sé san xudt - kinh doanh, nudi trong thiy san, lang nghé, ho
chéan nuoi; (2) Canh quan moi truong; (3) Thu gom va xtt ly chat thai; (4) Nudc hop vé sinh va nudc sach;
(5) Khu nghia trang va mai tang; (6) Nha tiéu, nha tim va bé chira nudc sinh hoat. Dya trén két qua nghién
ctru va phan tich, mét s6 giai phap va bién phap cu thé da duoc dua ra nham nang cao su hai long ctia nguoi

dan d6i voi viec thuc hién tiéu chi moi truong trong xay dung NTM cda huyén T Ky.
T khoa: Sir hii long, thuc hién, tiéu chi moi truong, nong thon moi, Tir Ky.

1. BAT VAN BE

Tiéu chi méi truong la tiéu chi thi 17 trong 19
tiéu chi ctia Bo tiéu chi Quoc gia vé xa nong thon maoi
(NTM) giai doan 2016-2020 do Thi tuéng Chinh phi
(2016) ban hanh va duoc xac dinh 1a 1 trong 4 tiéu chi
co ban (thu nhap, viéc lam, ho nghéo, moi truong).
Tiéu chi méi truong dugc danh gia la tieu chi khé
thuc hién nhat. Tinh dén hét nim 2015 — nam két
thic cta chuong trinh muc tiéu Quoc gia MTQG) vé
xay dung NTM giai doan I, ca nwéc c6 1.674 xa va 11
don vi cap huyén duwoc cong nhan dat chudn NTM,
tuy nhién ty 1é cac xa dat tiéu chi s6 17 vé moi truong
chi dat 42,4%, tiéu chi dat ty lé thap nhat (Chu Hong
Chau, 2016). Thong ké dén thang 4/2017, ca nudc cd
33 huyén va 2.656 xa (29,76%) duoc cong nhan dat
chudn NTM, 4.525 xa dat tiéu chi moi truong, chiém
ti trong 50,7% (Van Hao, 2018). D€ nang cao hiéu qua
thuc hién tiéu chi méi truong trong xay dung NTM
can thiét phai danh gia sy hai long ctia nguoi dan, boi
viéc danh gia két qua cta thuc hién moéi truong NTM

! Hoc vién Nong nghiép Yiét Nam
2 Truong Dai hoc Kinh t€ va Quan tri Kinh doanh, Pai hoc
Thai Nguyén
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khong chi 1a danh gia két qua thuc hién céac tiéu chi
ma suy cho cung chinh la viéc xac dinh nguoi dan co
thuc su duwoc huong thu thanh qua cta qua trinh xay
dung NTM hay khong. Vi nguoi dan vira la nguoi
tham gia thuc hién vira 1a nguoi huong thu cudi cung
ctia hoat dong nay. Va vi ho 1a nguoi tiép can gan nhat
v6i moi van dé cta dia phuong nén chinh ho méi la
nguoi cam nhan va dua ra chinh xac tinh hiéu qua,
thiét thuc cta viec xay dung, thuc hién chuong trinh
(Nguyén Mau Thai, 2015).

Theo Oliver (1997), su hai long la mic d6 caa
trang thai cam gidc ctia mot nguoi bat nguon tir viec
so sanh két qua thu duoc tir san pham voi nhing ky
vong cuia nguoi do. Bo Gattis (2010), su hai long la
muc do phan tng cta cht thé st dung dich vu déi
voi viec uoc luong sy khac nhau gitta nhitng mong
muoén trudc d6 va su thé hién thuc su cia san pham
nhu 12 mot sw chdp thuan sau khi stt dung dich vu.
Su hai long khach hang duoc dinh nghia nhu 1la mot
st danh gia toan dién vé su st dung mot dich vu
hoac hoat déong sau ban ctia doanh nghiép va day
chinh 1a diém c6t 16i ctia mo hinh chi s6 hai long cta
khach hang CSI (Customer Satisfaction Index)
(Fornell et al, 1996). Theo Kotler va Keller (2006),
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st hai long la muc d6 trang thai cam giac ciia mot
nguoi bat ngudn tir viec so sanh nhan thitc vé mot
san pham so voi mong doi cua nguoi do.

Tt Ky 1a mot don vi hanh chinh cép huyén thudc
tinh Hai Duong, nam & phia Pong Nam cta tinh.
Thoi diém bat dau trién khai xay dung NTM, nhitng
tiéu chi quan trong nhu giao thong, thiy loi, truong
hoc, thu nhap, méi truong... gan nhu chua cé xa nao
dat. La huyén ngheéo, ngudn von dau tu cho xay dung
NTM rat 16n, trong khi huy dong ngudn von xa hoi
hoa con han ché do doi song ngudi dan con nhiéu
kho khan. Tuy nhién dén hét nam 2018, huyén Tt Ky
c6 12/26 xa vé dich NTM, dat trung binh 16,4 tiéu
chi/xa so v6i muc trung binh cta toan tinh la 17,4
tiéu chi/xa (Phu Phuong, 2019).

Muc tiéu cta bai bao nady nham phan anh két
qua nghién cttu mac do hai long cia nguoi dan vé
thuc hién tiéu chi moéi truong trong xay dung NTM
ctia huyén, tir d6 dé xuat mot s6 giai phap hiru hiéu
nham tang cuong su hai long ctia nguoi dan vé thuc
hién tiéu chi méi truong trong xay dung NTM cua
huyén T Ky, Hai Duong.

2. PHUDNG PHAP NGHIEN CUU

2.1. Chon diém nghién ctru

2.1.1. Chon diém nghién ciu

Phuong phéap chon mau diéu tra, khao sat duoc
thuc hién: Buoc 1. Chon mau dién hinh; Budc 2.
Chon mau ngau nhién theo phuong phap rat tham
dé lua chon ra cac ho gia dinh va déi tuong diéu
tra.

Huyén T Ky c6 01 thi tran va 26 xa. Trong téng
s0 26 xa tién hanh xay dung NTM thi tinh dén thoi
diém hét nam 2018, huyén Ta Ky co 12/26 xa dat
chuan NTM, 6 xa dat tir 14 - 18 tiéu chi; 6 xa dat 12 -
13 tiéu chi; con lai 3 xa dat tir 10 - 11 tiéu chi (Thanh
Ha, 2019).

bé danh gia su hai long cua nguoi dan vé thuc
hién tiéu chi moéi truong trong xay dung NTM trén
dia ban huyén, dé tai lua chon 3 xa dai dién cho 3
nhom hoan thanh tiéu chi moéi truong trong xay dung
NTM khac nhau gom: Nhom 1 hoan thanh dwoc
nhiéu tiéu chi nhat (s6 tiéu chi dat 19 tiéu chi); nhom
2 la nhém hoan thanh tiéu chi NTM & mtc trung
binh (s6 tiéu chi dat 12-18 tiéu chi); nhom 3 thuc
hién NTM dat it tiéu chi nhat (s6 tiéu chi dat dudi 11
tieu chi). Do do cac xa dai dién duoc lua chon dé thu
thap s6 liéu, bao gom:

132

Nhom 1: Dai dién la xa Tan Ky, dat 19/19 tiéu
chi - xa duy nhat trong huyén dang ky NTM nang
cao vao nam 2019. Nhom 2: Pai dién la xa Quang
Phuc, dat 17/19 tiéu chi — xa phan dau dat NTM vao
nam 2019 (xa da dat duoc tiéu chi moi truong).
Nhom 3: Dai dién la xa Pai Hop, dat 11/19 tiéu chi,
trong d6 chua dat tiéu chi vé moi truong.

2.1.2 Chon mau diéu tra

Doi voi mo hinh phan tich nhan t6 kham pha
theo Hair et al (2016), kich thudc mau duogc xac dinh
dua vao: (1) Kich thuoc toi thiéu va (2) S6 luong bién
dua vao phan tich cia mo6 hinh.

(1) Kich thuoc t6i thiéu (Min) = 50; (2) S6 luong
bién dua vao phan tich ctia mo6 hinh. Néu mé hinh c6
m thang do, Pj1a s6 bién quan sat cta thang do thitj.

n=3"",kPj

Ty 1é ctia mau so véi 1 bién phan tich (k) 1a 5/1
hoic 10/1.

Trong nghién cttu nay da st dung 6 thang do voi
téng 37 bién, voi s6 mau duoc chon gap tir 5-10 1an s6
bién sé 1a tir 185-370 mau.

ba lua chon diéu tra 270 ho dan va 13 phiéu dan
la can bo UBND cép huyén, xa. Téng s6 mau diéu tra
1a 283 mau.

2.2. Phuong phép phan tich va xir ly sd lieu
2.2.1. Phurong phap so sanh

Phuong phap nay duoc stt dung dé xem xét xu
huong bién dong va mirc d6 bién dong cta tinh hinh
thuc hién tiéu chi moi treong theo s6 lieu chudi thoi
gian duoc thu thap tir nam 2016 dén 2018 va so lieu
khong gian & cac xa khac nhau, xa dat chuan NTM
va xa chua dat chudn NTM nham chi ra su khac biét
vé muc do hai long cia nguoi dan vé xay dung NTM
& cac xa khac nhau thi mitc do khac nhau nhu thé
nao? Phan tich so sanh su khac biét vé cac van dé co
lién quan, nhitng mong doi trong xay dung moi
truong NTM ctia nguoi dan.

2.2.2. Phuong phap thong ké mo t4

Muc dich ctia phuong phap nay la danh gia mic
do tap trung, phan tan cua cac thang do, cac bién
quan sat trong méi thang do ciia mo hinh nghién ctru
thong qua cac gia tri trung binh, do léch chudn nham
dua ra mot quan sat téng thé vé cac thong tin trude
khi thuc hién cac budce phan tich tiép theo, ngoai ra
phan tich ciing dua ra cac nhan dinh ban dau ve thuc
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trang cac nhan t6 anh hudng dén su hai long cta
nguoi dan dén tiéu chi moi truong NTM qua nhimng
chi tiéu, so tuyet doi, so6 twong doi trong thong ke.

2.2.3. Phuong phap phan tich nhan o' kham pha
(EFA)

Phuong phéap phan tich nhan t6 kham pha (EFA,
Exploratory Factor Analysis) duoc dung dé luong
hoa cac yéu t6 dinh tinh vé su hai long tir d6 xay
dung va kiém dinh cac nhém yéu t6 anh huong dén
st hai long clia nguoi dan vé tiéu chi moi truong
trong xay dung NTM. Phan tich EFA duoc st dung
dé thu nho cac di liéu tir mot tap hop n bién quan sat
duoc gom lai thanh k bién quan sat nho hon, goi 1a
bién dai dién dé xac dinh nhan t6 anh hudng.

Can ctt lua chon tiéu chi danh gia (yéu t6) dua
vao noi dung Quyét dinh s6 1980/QD - TTg ngay
17/10/2016 va cong van s6 1345/BNN-VPDP cla
Bo Nong nghiép va PTNT ngay 8/2/2018. Gia thiét
nghién cttu ban dau gdm 6 nhom nhan t6 voi 37 bién
quan sat (con goi 1a cac bién doc lap) ky vong anh
huéng dén su hai long ctia nguoi dan vé thuc hién
tiéu chi moi truong trong xiy dung NTM trén dia
ban huyén T Ky, tinh Hai Duong.

Cac bién doc lap duoc danh gia dua trén thang
diém likert 5 diém (Likert R. A, 1932) v6i cac mic
danh gia nhu sau: (1) Hoan toan khong dong y; (2)
Khong dong y; (3) Binh thuong; (4) Dong y; (5)
Hoan toan dong y.

Thong qua ky thuat phan tich EFA, cac nhan to
sé duoc nhom lai va kiém dinh dé tim ra nhan to dai
dieén c6 anh huéng dén su hai long cta nguoi dan voi
tiéu chi méi trueong NTM va mac d6 anh hudng cta
timg nhan t6. Nghién ctu duoc tién hanh dua trén
két qua diéu tra 270 ho dan trén dia ban 3 xa thudc
huyen T Ky, tinh Hai Duong trong nam 2019. Két
qua diéu tra y kién nguoi dan voi bang hoi duoc thu
thap, lam sach va dwa vao phan tich EFA véi cac
budéc nhu sau:

Buoc 1: Xay dung va kiém dinh chat luong thang
do bang hé s6 Cronbanch’s Alpha.

Budc 2: Phan tich nhan t6 kham pha EFA.

(1) Kiém dinh tinh thich hop cia mo6 hinh bang
hé s6 KMO.

(2) Kiém dinh twong quan cta cac bién quan sat
trong thudc do dai dién.

(3) Kiém dinh mitc do giai thich ctia cac bién
quan sat.
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Budc 3: Phan tich hoi quy da bién.

224. Phan tich hoi quy tim cdc yéu to dnh
huong

Sau khi tién hanh phan tich nhan t6 kham pha va
danh gia thang do biang hé s6 Cronbanch’s Alpha,
nghién cttu da c6 duoc thang do hoan chinh @€ tién
hanh phan tich héi quy tuyén tinh boi. D€ kiém dinh
vé mat thong ké cac yéu t6 anh hudng dén su hai
long ctia nguoi dan vé tiéu chi moi truong trong thuc
hien NTM & huyén T Ky, Hai Duong, mo6 hinh héi
quy boi v6i phuong phap binh phuong nhé nhat
(OLS) duoc stt dung, c6 dang:

HL = B0 + B1*NS + p2*SX + B3*CQ + P4*NT +
B5*CT + B6*VS + ¢

Trong d6: NS (Nudc hop vé sinh va nudc sach),
SX (Moi truong tai co s& san xuat - kinh doanh, nuéi
trong thuy san, lang nghé, ho chan nuoi), CQ (Canh
quan moi truong), NT (Khu nghia trang va mai
tang), CT (Thu gom va xtt Iy chat thai), VS (Nha tiéu,
nha tam va bé chita nudc sinh hoat) 1a cac tiéu chi
doc lap cua thang do hoan chinh sau khi tién hanh
phan tich nhan t6 kham pha va danh gia thang do
bang hé s6 Cronbach Alpha; HL: Tiéu chi phu thudc
la s hai long ctia nguoi dan trong thuc hién tiéu chi
moi truong NTM, phu thudc vao cac yéu t6 hai long
cua cac tiéu chi NS, SX, CQ, NT, CT, VS.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thuc hién tiéu chi méi truong tai
huyén T Ky

Theo s6 liéu bao cao tong két 10 nam thuc hién
Chuong trinh muc tiéu Quéc gia xay dung NTM giai
doan 2010-2020 ctia UBND huyén Tw Ky nam 2019,
dén hét thang 8/2019, huyén Tir Ky co 23/26 xa dat
tieéu chi moi truong va ATTP, ting thém 11 x4 so véi
nam 2015 va 21 xa so v6i nam 2010 (trong d6 3 xa
chua dat la Nguyén Giap, Phuong Ky va Quang
Khai). Vé tiéu chi moi truong trong tiéu chuan NTM
nang cao c6 7/26 xa dat la: Tan Ky, Tt Xuyén, Hung
bao, Ngoc Ky, Ha Ky, Quang Trung, T4i Son. Mot s6
két qua cu thé nhu sau: Thit nhat, ty lé ho dan duoc
stt dung nudéc hop vé sinh dat 99,8%, trong d6 ty 1é ho
dan st dung nudc may dat 94,7%. Tir nam 2010 dén
nay huyén da xiy dung moi duoc 3 nha may nuoc
sach tai cac xa Dong Ky, An Thanh - T¢ Xuyeén,
Nguyén Giap — Quang Trung va 2 tram ting ap Minh
bic - Quang Khai va Quang Nghiép, nang téng so
nha may nudc sach dang hoat dong trén dia ban
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huyén lén 10 nha may va 2 tram tang ap. Tha hai, ty
1é ho c6 nha tiéu, nha tam, bé chita nuéc sinh hoat
hop vé sinh dat 99,3%. Thut ba, ty 1é hé chan nu6i hop
ve sinh dat 80,5%. Thit tu, & 26/26 xa déu co6 bai chon
lap rac thai, cac dia phuwong déu co6 té thu gom rac.
Uéc tinh moi ngay huyén T Ky phat sinh khoang 83
tan rac thai, trong d6 da phan 1a rac thai sinh hoat.

3.2. Sur hai 1ong ctia ngudi dan vé duoc sit dung
nuéc hop vé sinh va nuéc sach theo quy dinh

Dai véi tieu chi nay qua diéu tra va phan tich cho
thdy mutrc do hai long ctia nguoi dan & muc 3,59 dén
3,93 theo thang do LIKERT 5 cép d9, nghia 1a & mtc
trén muc binh thuong va dudi mic hai long. Tiéu chi
duoc danh gia cao nhat la st dung nudc hop vé sinh
theo quy dinh, tiép dén 1a trit lvong nudc cung cip
dt cho nhu cau stt dung cta gia dinh, thiap nhat la
tiéu chi st dung nudéc sach theo quy dinh.

Bang 1. Sir hai long ctia nguoi dan vé duoc stt dung
nudc hop vé sinh va nudc sach theo quy dinh

TT Tiéu chi Dlerr}
trung binh

1 NS1. Sit dung nudéc hop vé 303
sinh theo quy dinh ’
NS2. St dung nudc sach

2 theo quy dinh 3,99
NS3. Trt luong nuéc cung

3 | cap dt cho nhu cau st 3,76
dung cua gia dinh
Téng diém trung binh 3,76

Nguon: Tong hop tr s6 liéu diéu tra cua tic gid
2019)

Nguyén nhan cta cac két qua danh gia trén 1a do
hién nay trén dia ban da s6 nguoi dan déu duoc st
dung nuoc hop vé sinh tuy nhién chat luong nudc
may tir cac nha may nudc sach khong dap tng duoc
voi yéu cau vé chat luong va s6 luong ctia nguoi dan,
ho c6 phan nan vé mui thudc tdy trong nudc sinh
hoat va c6 can ban.

3.3. Panh gia sy hai long cia ngudi dan vé moi
truong tai co sé san xuat kinh doanh, nuéi trong thay
séan, lang nghé, ho chin nu6i

Tieu chi moi truong tai co s& san xuat kinh
doanh, nuoi trong thiy san, lang nghé, ho chan nuoi
duoc nguoi dan danh gia tir 3,35 diém dén 3,50 diém,
muc trén binh thuong va dudi mue hai long.

Nguyén nhan 1a do hién nay ¢ dia phuong nhiéu
ho chan nuoi véi quy mo nho 1€, ho gia dinh, tu phat
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va phan tan. Chi mot phan nhé ctia chat thai ran duoc
t dé lam phan bén, mot phan duoc dung truc tiép
twdi cho hoa mau va nudi ca. Chat thai 16ng bao gém
nuoc tiéu, nuoc tam cho vat nuodi, nuoc rira chuong...
da phan déu chay truc tiép ra hé thong cong thoat
nuoc chung trong khu dan cu. Chi can moét gia dinh
nudi 510 con lon khong vé sinh chuong trai, xt ly
phan khong hop ly thi tat ca cac ho xung quanh phai
cung chiu hau qua: ngudén nudc, khong khi bi 6
nhiém va nguy hiém hon la viéc lay lan dich bénh rat
nhanh do da s6 ho dan déu khong dam bao quy
chuén veé sinh khit trung chudng trai va tiém vac xin
theo dung ky thuat. Mat khac, cac co s& san xuat
kinh doanh & khu vuc nong thon, trong cac lang
nghé da phan nhd 1&, quy mé ho gia dinh, ndm xen
trong khu dan cu, cong nghé lac hau, x ly moi
truong tu phat, y thitc ctia chit co s san xuat trong
béao vé moi truong chua cao, con tu tuéng chay theo
loi nhuan.

Bang 2. Sir hai 1ong ctia ngudi dan vé méi truong tai
co s& san xuat kinh doanh, nuéi tréng thity san, ling

nghé, ho chin nuoi

Diém

T trung binh

Tiéu chi

SX1. Co sé& san xuat kinh
doanh, nuéi trong thiy séan,
lang nghé dam bao quy dinh
vé bao vé moi truong
SX2. Chuong trai chan nuoi
cach biét nha ¢, nguon nuoc,
2 | khong phat sinh mui khé chiu
gy anh huong dén dan cu
xung quanh
SX3. Chuéng trai chin nuoi
duoc vé sinh dinh ky bao dam
phong ngtra, tng phé dich
bénh
SX4. Chat thai chan nuoi
4 | duwoc thu gom va xtt ly theo
quy dinh
Téng diém trung binh 3,45

Nguon: Tong hop tir so liéu diéu tra cua tic gid
2019

3.4. Danh gia su hai 1ong ctia ngudi dan vé canh
quan méi trueong

Xay dung canh quan nong thén la mot trong
nhiing ndi dung quan trong trong tiéu chi moi truong
nong thén méi, tao ra dién mao cia ving qué nong

3,50

3,50

3,44

3,35
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thon. Dé danh gia su hai long ctia nguoi dan vé tiéu
chi nay, tac gia chia thanh 8 tiéu chi cu thé, véi diém
trung binh cta 8 tiéu chi tir 3,26 dén 3,97, muc trén
mttc binh thuong va duéi mue hai long. Hai (2) tiéu
chi duwoc danh gia cao nhat 1a cac tuyén duong da
duoc beton héa/rai cap phoi, khong lay 10i khi troi
mua dat trung binh 3,97 diém xap xi mic hai long va
hé thong cay xanh (gém ca cay bong mat, cay canh,
hoa va tham cé...) véi mat do phu hop dat 3,85 diém.
Ngoai ra, mot s6 nguoi dé xuat xay dung duoc cac

duong dién chiéu sang vé ban dém & tat ca cac truc
duong thon, x6m, dau tu méi hoac cai tao hé thong
cong ranh thoat nuoc trong thon, xém. Tiéu chi tiép
theo 1a hang rao bang cay duoc cat tia gon gang,
khoéng vuon ra duong gay can tré giao thong dat 3,43
diém. Nguyén nhan 1 do hang rao cay xanh chua
thuong xuyén duoc cat tia gon gang ma chi cat tia
khi dén ngay hoi, 1é tét, hay van con hién tuong nha
& vi pham cac hanh lang an toan giao thong, deé diéu.

Bang 3. Sy hai long ctia nguoi dan vé canh quan moéi truong

. , biém
TT Tiéu chi trung binh

1 | CQ1. Heé thong cay xanh (gdém ca cay bong mat, cay canh, hoa va tham co...) voi mat 3,85
d06 phu hop

2 | CQ2. Hang rao bang cay duoc cat tia gon gang, khong vueon ra duong gay can tré 3,43
giao théng

3 | CQ3. He thong ao, ho sinh thai c6 mat bang thoang, diéu tiét khi hau, tao canh quan 3,39
dep

4 | CQ4. He thong ao, ho sinh thai c6 kha nang phat trién chan nu6i thay san, tao nguén 3,46
loi kinh té

5 | CQ5. Nao vét, tu b6 ao, hd thuong xuyén; cé rao chan, bién canh béo tai cac khu vuc 3,26
c6 nguy co mat an toan v6i nguoi dan

6 | CQ6. Cai tao ao, hd, khu vuc cong cong...thanh cac khu vui choi giai tri, khu vuc tap 3,50
thé duc, khu sinh hoat cong dong, khu vuc hoc boi cho tré em.

7 | CQ7. Cac tuyén duong da duoc beton hoa/rai cap phoi, khong lay 10i khi troi mua 3,97

8 | CQ8. Khu vuc cong cong (cho, duong giao thong...) khong co hién tuong xa nudc 3,26
thai, chat thai rin khong ding quy dinh, gay mét my quan va ONMT
Téng diém trung binh 3,52

Cac tiéu chi lién quan vé hé thong ao, ho sinh
thai gom: Heé thong ao, ho sinh thai c6 mat bang
thoang, diéu tiét khi hau, tao canh quan dep; hé
théng ao, ho sinh thai c6 kha ning phat trién chan
nudi thiy san, tao nguédn loi kinh té; cai tao ao, ho,
khu vie cong cong... thanh cac khu vui choi giai tri,
khu vuc tap thé duc, khu sinh hoat cong dong, khu
vuce hoc boi cho tré em cé diém danh gia trung binh
tir 3,39 dén 3,50 diém. Dac biét co tiéu chi nao vét, tu
b6 ao, hé thuong xuyén; co rao chan, bién canh bao
tai cac khu vuc c6 nguy co mat an toan voi nguoi dan
dat diém rat thap 1a 3,26 diém.

boi voi tieu chi cudi cing ciing dat diém kha
thap 3,26 diém la khu vuc cong cong (cho, duong
giao thong...) khong c6 hién tuong xa nudc thai, chat
thai ran khong diang quy dinh, gdy mat my quan va 6
nhiém moi truong.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2020

Nguon: Tong hop tir so'liéu diéu tra cua tic gid (2019)

3.5. banh gia s hai long ctia nguoi dan vé khu
nghia trang va mai ting

Tiéu chi khu nghia trang va mai tang duoc nguoi
dan danh gia kha cao tir 3,82 dén 4,10 diém trén mic
hai long. Theo thit tir sap x€p tir cao xuéng thap la
nghia trang duoc quy hoach st dung lau dai, khong
qua 3 nghia trang/x4a, ban kinh phuc vu 2-3 km (4,10
diém); mai tang phu hop v6i quy dinh va theo quy
hoach (4,03 diém); cac khu trong xa da c6 quy ché
hoat dong cua nghia trang (3,99 diém); vi tri xay
dung yen tinh, cao rdo, khong sat 16 (3,87 diém); co6
hé thong thoat nudc xung quanh nghia trang, tranh
nudc ro ri ra khu vue xung quanh (3,82 diém). Nguoi
dan kha hai long vé vi tri xay dung nghia trang, viéc
mai tang duoc quy hoach tap trung. Tuy nhién, co
mot so y kién khong déng tinh vé quy hoach nghia
trang hién tai do viéc ra vao, di lai khé khan, bat tién
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béi tinh trang cac ng6éi mo duoc xay dung 1on xon,
khong hang 16i, khong quy cach, mdi gia dinh xay

mot kiéu voi nhiéu huong khac nhau.

Bang 4. Sy hai 1ong clia ngudi dan vé khu nghia trang va mai tang

TT Tiéu chi Dlen}
trung binh

1 NT1. Nghia trang duoc quy hoach st dung lau dai, khéng qua 3 nghia 410
trang/xa, ban kinh phuc vu 2-3 km ’

2 | NT2. Vi tri xay dung yén tinh, cao rao, khong sat 1& 3,87

3 NT3. Co he thong thoat nuéc xung quanh nghia trang, tranh nudc ro rira 382
khu vuc xung quanh ’

4 | NT4. Cac khu trong xa da c6 quy ché hoat dong cia nghia trang 3,99

5 | NT5. Mai tang phu hop voi quy dinh va theo quy hoach 4,03

Téng diém trung binh 3,96

3.6. Danh gia su hai long ctia nguoi dan vé viéc
thu gom va xir Iy chat thai tai dia phuong

Vo6i micc diém dao dong xung quanh muc 3 la
mtutc binh thuong (tir 2,81 dén 3,76). 3 tiéu chi co
mtc hai long cao nhat 1a mtc phi déong hang thang
cho thu gom rac thai phu hop véi ho gia dinh; c6 don
vi phu trach thu gom, van chuyén véi tan suét, lich
trinh thu gom phit hop déi voi timg cum dan cu; hinh

Nguon: Tong hop tir so'liéu diéu tra cua tic gid (2019)
thic xtr ly rac thai phu hop (tap két tai bai rac,
dot...). 3 tiéu chi c6 muc hai long ctia nguoi dan thap
nhat 1a c6 phan loai rac thai sinh hoat (hitu co, vo
co), bao bi thudéc bao vé thuc vat sau khi st dung
duoc thu gom, van chuyén va xtt Iy toan bo; khong c6
hién tuong dot rom ra ngoai dong rudng hodc vut
btra bai noi cong cong, can tré giao thong.

Bang 5. Sur hai long ciia nguoi dan vé viéc thu gom va xtt Iy chat thai tai dia phuong

TT Tiéu chi Dlen}
trung binh

1 | CT1. Cé phan loai rac thai sinh hoat (hitu co, vo co) 2,81

2 | CT2. Muc phi dong hang thang cho thu gom rac thai phu hop véi ho gia dinh 3,76

3 | CT3. C6 don vi phu trach thu gom, van chuyén véi tan suat, lich trinh thu gom 364
pht hop d6i véi timng cum dan cu ’

4 | CT4. Mbi thon bo tri it nhat c6 mot diém tap két/trung chuyén rac 3,19

5 | CT5. Bai rac trén dia ban dugc quy hoach hop 1y, c6 dién tich da dé chira rac 3,42

6 | CT6. Hinh thttc xt ly rac thai phu hop (tap két tai bai rac, dot...) 3,62

7 | CT7. Bao bi thudc bao vé thuc vat sau khi st dung duoc thu gom, van chuyén 305
va xir ly toan bo. ’

8 | CT8. Khong co hién tuong dot rom ra ngoai dong ruong hodc vit bira bai noi 311
cong cong, can tré giao thong ’

9 | CT9. Cé hé thong tiéu thoat nuéc mua, nude thai bao ddm nhu cau tiéu thoat 331
nudc cua khu vuc ’

10 | CT10. C6 Huong udc, quy udc vé bao vé moi truong doi voi timg khu dan cu 3,54

Téng diém trung binh 3,35

3.7. Danh gia su hai long ctia nguoi dan vé st
dung nha tiéu, nha tim va bé chira nuéc sinh hoat

Tiéu chi st dung nha tiéu, nha tdm va bé chta
nudc sinh hoat hop vé sinh dugc nguoi dan danh gia
voi diém mtrc hai long cao nhat trong 6 tiéu chi tong.
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Nguon: Tong hop tir so'liéu diéu tra cua tic gid (2019)
Trong 7 tiéu chi nho cda tiéu chi nay, thi co6 6 tiéu chi
la trén 4 diém (trén muc hai long). Tiéu chi dat diém
cao nhat 1a nha tieu duoc xay dung khép kin, c6 san
cimg, teong bao, mai che v6i diém trung binh 1a 4,32
diém. Hién nay trén dia ban huyén, duoc su van dong
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xay dung NTM va ho tro ngan sach, nhiéu ho gia
dinh da chuyén sang xay dung nha tiéu tu hoai khép
kin, c6 san cung, tuong bao, mai che va hé thong

thoat nuwéc, bién phap xit Iy nuwdc thai phu hop, khong
thai truc ti€p ra moi truong.

Bang 6. Sy hai 1ong clia ngudi dan vé sir dung nha tiéu, nha tim va bé chira nugce sinh hoat

TT Tiéu chi Dlerr}
trung binh

1 | NVSI1. Nha tiéu duoc xay dung khép kin, c6 san cung, tuong bao, mai che 4,32

2 | NVS2. Khong gay mui hoi, khé chiu 4,12

3 N\//SB. C6 hé thong thoat nudce, bién phap xtt Iy nudc thai phit hop, khong thai truc 494
tiép ra moi truomg ’

4 | NVS4. B€ chita nude sinh hoat c6 dung tich 16n dap tmg nhu cau sit dung 4,09

5 NVS5. B(j% chtta nudc duoc lam tir vat lieu khong c6 thanh phan doc hai lam anh 410
hudng dén sic khoe ’

6 NV§6. Bé chita nudc c6 nap day kin dé ngan ngira cac chat ban xam nhéap hoac 498
muodi vao dé trung ’

7 NVS?. Ve sinh thiét bi, khu vuc chira nudc truoc khi chira nuoc va dinh ky 01 339
lan/3 thang ’

Téng diém trung binh 4,07

3.8. Két qua phan tich nhan t6 kham pha

3.8.1. Kiém dinh chat Irong thang do bang hé sé
Cronbach’s Alpha

Qua két qua phan tich hé s6 Cronbach Alphacta
6 thanh phan thang do su hai 1ong cia nguoi dan vé
tieu chi moi truong NTM, tir 37 bién quan sat ban
dau c6 5 bién quan sat bi loai khéi mo hinh trudc khi
dua vao phan tich nhan t6 kham pha EFA la: Bién
quan sat CQ7 - “Céac tuyén duong da duoc beton
hoa/rai cap phoi, khong lay 16i khi troi mua” do c6
hé s6 Cronbach’s Alpha if Item Deleted 1a 0,894 >
0,889; bién quan sat CQS - “Khu vuc cong cong (cho,
duong giao thong...) khong cé hién tuong xa nudc
thai, chat thai ran khong dung quy dinh, gdy mat my
quan va ONMT” do c6 hé s6 Cronbach’s Alpha if

Nguon: Tong hop tir so'liéu diéu tra cua tic gid (2019)
Item Deleted 1a 0,892 > 0,889; bién quan sat CT1 -
“C6 phan loai rac thai sinh hoat (hitu co, vo co)” do
c6 hé so Cronbach’s Alpha if Item Deleted 1a 0,912 >
0,904; bién quan sat CT6 - “Hinh thitc xtt ly rac thai
phu hop (tap két tai bai rac, dot...)” do c6 hé so
Cronbach’s Alpha if Item Deleted 1a 0,915 > 0,904 va
hé s6 tuong quan bién téng (Corrected Item-Total
Correlation) 1a 0,235 < 0,3; bién quan sat VS7 - “Vé
sinh thiét bi, khu vuc chtra nuoc trude khi chita nudc
va dinh ky 01 lan/3 thang” do c6 hé s6 Cronbach’s
Alpha if Item Deleted 1a 0,779 > 0,741 va hé s6 tuong
quan bién tong (Corrected Item-Total Correlation) la
0,147 < 0,3. Két qua sau khi kiém dinh Cronbach’s
Alpha duoc thé hién qua bang 7.

Bang 7. Téng hop nhém bién tir két qua kiém dinh Cronbach’s Alpha

S6 bién S6 bién Cronbach’s
TT Nhan to quan sat | quan sat Bién bi loai
A N Alpha
ban dau con lai
1 | St dung nudc hop vé sinh va nuéc sach 3 3 0,841
9 Moi truong tai co s& san xuat - kinh doanh, A 4 0.855
nuodi trong thuy séan, lang nghé, ho chan nuoi ’
3 | Canh quan moi truong 8 6 0,889 CQ7,CQ8
4 | Khu nghia trang va mai tang 5 5 0,884
5 | Thu gom va xtt ly chét thai 10 8 0,904 CT1, CT6
6 | Nha tiéu, nha tam va bé chita nudc sinh hoat 7 6 0,741 VS7
7 | Su hai long ctia nguoi dan 3 3 0,836
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Nguon: Tong hop tir két qua xir Iy s6'liéu SPSS (2019)
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3.8.2. Phan tich nhan 6 kham phia EFA

- Phan tich nhan t6 kham pha EFA véi 6 thanh
phan cua thang do

Qua 1 1an rat trich nhan t6, da loai b bién quan
sat VS4 do c6 hé so tai Factor Loading nhé hon 0,5
nghia 1a bién nay khong tai len & nhan t6 nao. Két
qua chay mo6 hinh lan cudi sau khi da loai bo tiéu chi
khong dam bao do tin cay, con lai 31 bién quan sat
duoc chia thanh 6 nhéom. Khi thiét ké thang do vé su
hai long ctia nguoi dan vé tieu chi moi truong NTM,
gia thuyét duoc dat ra trong phan tich nay 1a gitra 31
bién quan sat khong c6 su twong quan voi nhau.
Kiém dinh KMO va Barlett’s trong phan tich nhan to
EFA cho thdy, gia thuyét bi bac bd do co6 hé so
sig.=0,000 < 0,05, hé s6 KMO bdo cdo c6 gia tri la
0,907 (théa man diéu kién 0,5 < KMO < 1), két qua
EFA thu duoc 6 thanh phan tai Eigenvalues = 1,099.
Gia tri phuong sai trich c6 gia tri 1a 67,809%, két qua
nay cho biét 6 thanh phan duwoc xac dinh giai thich
boi 67,809% bién thién cta dir lieu. Tir két qua kiém
dinh trén, nghién cttu rat ra két luan rang thang do
duoc chap nhan va cac bién quan sat trong 6 thanh
phan c6 twong quan voi nhau trong téng thé mau
diéu tra.

- Phan tich nhan t6 kham pha EFA cho bién phu
thuoc

Tir két qua kiém dinh KMO cho thay gitta cac
tiéu chi trong téng thé c6 moi tuong quan voi nhau
(sig. =,000 <0,01), he s6 KMO = 0,742 théa man diéu
kién 0,5 < KMO < 1 nén phan tich nhan t6 1a phu hop
voi dir lieu thuc té. Voi phuong phap trich yéu to
Principal Component va phép xoay Varimax, thang
do su hai long ctia nguoi dan vé dong gop xay dung
NTM da trich duoc mot nhan t6 tir 3 tiéu chi quan sat
tai Eigenvalues 1a 2,270. Phuong sai trich c6 gia tri
bang 75,656%, nghia la 75,656% thay d6i ctia cac nhan
to duoc gidi thich boi cac bién quan sat.

3.9. Phan tich céc yéu t6 anh huéng dén su hai
long cia ngudi dan vé thyc hién tiéu chi méi truong
trong xay dung nong thén méi & huyén T Ky, tinh
Hai Duong

Két qua phuong trinh héi quy da bién trinh bay
phan 3.2.4 (phuong phap nghién cttu).

HL = 0,001 + 0,334""SX + 0,256"7°CQ +
0,209""CT + 0,175""NS + 0,125""NT + 0,087"VS

s: khong co y nghia thong ké; *: c6 y nghia &
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murc 1% : ¢6 y nghia ¢ muc 5%.

M6 hinh héi quy c6 gia tri R? hiéu chinh bang
0,688 cho thay 68,8% su thay d6i ctia bién HL 1a do cac
bién doc lap trong mo hinh héi quy anh huong, con lai
31,2% 1a do céac bién ngoai mo hinh va sai s6 ngau
nhién. Phan tich phuong sai (ANOVA), mé hinh cé
Sig. = 0,000 (<0,05) do d6 cac bién doc lap c6 twong
quan tuyén tinh vé6i bién phu thugc. Trong nghién ctru
nay, so liéu stt dung phan tich héi quy 1a s6 liéu theo
khong gian (cross-section data) nén hién tuong tuw
twong quan (autocorrelation) khong can xem xét
thong qua kiém dinh Durbin Watson. Mat khac, mo
hinh khong c6 hién twong da cong tuyén (VIF < 2).
Tat ca cac nhan t6 trong mo hinh héi quy déu co xu
huong anh huéng thuan dén sy hai long ctia nguoi
dan (hé so a; > 0).

Nhan t6 quyét dinh 16n nhat t6i st hai long cta
nguoi dan vé thuc hién tieu chi moi truong NTM &
day 1a moi truong tai co sé san xuat - kinh doanh, nuoi
trong thuy san, lang nghé, ho chan nuoi. He s hoi
quy cta nhan t6 nay la 0,334; c6 y nghia thong ké &
muc 1% diéu nay cho thay trong diéu kién cac nhan to
khac khong ddi, voi diém s6 trung binh ctia cac bién
lien quan dén sy hai long cta nguoi dan doi voi tieu
chi “Moi truong tai co sé san xuat - kinh doanh, nu6i
trong thiy san, lang nghé, ho chan nuoi” ting lén 1
don vi thi muc hai long chung ctia nguoi dan doi voi
tiéu chi moi truong NTM sé tang thém 0,334 don vi.
Do vay, nén phan b6 nguon luc tap trung dén bién SX
nhiéu nhat dé nang cao muic do hai long cta nguoi
dan.

Nhan t6 canh quan moi truong tac dong manh
thit hai t6i su hai long cta nguoi dan vé méi truong
NTM. He s6 hoi quy ctia nhan t6 nay 1a 0,256; co y
nghia thong ké & muc 1% diéu nay cho thay trong
diéu kién cac nhan t6 khac khong déi, voi diém so
trung binh ctia cac bién lién quan dén sy hai long cta
nguodi dan doi voi tieu chi “Canh quan moi truong”
tang lén 1 diém thi mac hai long chung cta nguoi
dan doi voi tiéu chi moi truong NTM sé ting thém
0,256.

Nhan t6 thu gom va xit ly chat thai tac dong
manh thit ba toi su hai long ctia nguoi dan vé moi
truong NTM. He s6 hoi quy ctia nhan t6 nay 1a 0,209;
c6 y nghia thong ké & muc 1% diéu nay cho thay
trong diéu kién cac nhan t6 khac khong doi, voi diém
sO trung binh ctia cac bién lién quan dén su hai long
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clia nguoi dan doi véi tiéu chi “Canh quan moi
truong” tang 1én 1 don vi thi mac hai long chung ctia
nguoi dan doi voi tieu chi moi truong NTM sé ting
thém 0,209.

Nhan té nudc hop vé sinh va nudc sach tac dong
manh thit tu t6i sy hai long ctia nguoi dan vé moi
truong NTM. Hé s6 hoi quy ctia nhan t6 nay 1a 0,175;
c6 y nghia thong ké & muc 1% diéu nay cho thay
trong diéu kién cac nhan t6 khac khong déi, voi diém
sO trung binh ctia cac bién lién quan dén su hai long
ctia nguoi dan doi voi tiéu chi “Nudc hop vé sinh va
nuoc sach” tang lén 1 diém thi mic hai long chung
ctia nguoi dan do6i voi tiéu chi moi truong NTM sé
tang thém 0,175.

Nhan t6 khu nghia trang va mai tang tac dong
manh thitr ndm t6i su hai long ctia nguodi dan vé moi
truong NTM. Hé s6 hoi quy ctia nhan t6 nay 1a 0,125;
c6 y nghia thong ké & muc 1% diéu nay cho thay
trong diéu kién cac nhan t6 khac khong déi, voi diém
s6 trung binh ctia cac bién lién quan dén su hai long
ctia nguoi dan doi voi tieu chi “Khu nghia trang va
mai tang” tang lén 1 diém thi mic hai long chung ctia
nguoi dan doi véi tieu chi moi truong NTM sé ting
thém 0,125.

Nhan t6 nha tiéu, nha tim va bé chita nudc sinh
hoat tac dong yéu nhat toi su hai long ctia nguoi dan
vé moi truong NTM. Heé s6 hodi quy ctia nhan t6 nay
1a 0,087; c6 y nghia thong ké & muc 1% diéu nay cho
thay trong diéu kién cac nhan t6 khac khong d6i, voi
diém s6 trung binh ctia cac bién lién quan dén sy hai
long ctia nguoi dan doi véi tieu chi “Nha tiéu, nha
tam va bé chtta nudc sinh hoat” ting len 1 diém thi
muc hai long chung ctia nguoi dan doi voi tiéu chi
moi truong NTM sé ting thém 0,087.

3.10. Giai phap nang cé su hai long cta ngudi
dan vé thuc hién tiéu chi méi truong trong xay dung
NTM ciia huyén T Ky, tinh Hai Duong

3.10.1. Nang cao sw hai long cua nguoi dan vé
moi truong tai co sé san xudt kinh doanh, nuoi trong
thuy sdn, lang nghé, ho chan nuoi

Qua khao sat tiéu chi nay duwoc danh gia voi
diém trung binh kha thép 3,45 diém. Hién tai quy mo
téng dan lon ctia huyéen 1a 63.200 con, tong dan gia
cam 980.000 con.

Céc bién phap cu thé nham thyc hién giai phap
trén d6 1a: Huy dong cong dong tham gia quan ly moi
truong trong chan nuoi; té6 chtrc quan ly moi truong
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trong chian nuodi cdp x4, nang cao cong ngheé, ky
thuat dé xir Iy 6 nhiém moéi truong trong chan nuoi.

3.10.2. Nang cao su hai long cia nguor dan vé
canh quan moi truong tai dia phuong

Cac bien phap cu thé thuc hién giai phap nay do
la: Thit nhat, ra soat tat ca cac ao, ho tai dia phuong.
Khong chon phuong 4n 14p ao, ho dé xay dung cong
trinh hay cho ban dau gi4, thay vao d6 1a dau tu, cai
tao dé dam bao moi truong sach, dep, nhidm tao canh
quan, diéu hoa khong khi. Doi voi cac ao bi 6 nhiém
ning, bén canh chi phi cia huyén, nén huy doéng
nguoén lyc tir nhan dan, van dong nguoi dan trong
thon dong goép cong strc, tién dé nao vét, ké cung,
lam duong ven bo, c6 ranh thoat nudc va vé sinh,
khtr triing ao. Thit hai, tuyén truyén nang cao y thirc
ctia nguoi dan, cam két tuan tht quy dinh gin git,
bao vé ao, khong san lap, 1an chiém, x4 va nudc thai
xudng ao. Dong thoi thanh thanh 14p t6 giam sat 6
nhiém moi truong, giam sat va xir phat nghiém cac
truong vi pham, duy tri quy dinh hang tuan téng ve
sinh mét nuédc va khu vuc quanh ao.

3.10.3. Gidi phdp nang cao s hai long cua nguor
dan vé thu gom va xu Iy chat thai

Hau hét, & dia phuong hién nay rac thai khong
duoc phan loai ma dé 1an 16n, bao gom ca cac loai rac
¢6 kha nang phan hay va kho phan hay. Vi vay, ty 1é
thu hoi cac chat c6 kha nang tai ché va tai stt dung
nhu gidy vun, kim loai, nhua... con thap va cha yéu 1a
tu phat. Bén canh d6 mot s cac tiéu chi khac ciing
c6 diém danh gia thap nhu: Bao bi thudc bao ve thuc
vat sau khi st dung duoc thu gom, van chuyén va xit
ly toan bo, méi thon bo tri it nhat mot diém tap
két/trung chuyén rac, c6 don vi phu trach thu gom
van chuyén voi tan suat, lich trinh thu gom phu hop
doi voi timg cum dan cu. Pén nay, cac thon, xém
tréen dia ban huyén da thanh lap t6 vé sinh moi
truong dé thu gom CTRSH véi tan suat 2 - 3 1an/tuan.
Tuy nhién, cong tac thu gom, van chuyén CTRSH
van con nhiéu bat cap, viéc thu gom chua triét dé nén
van con rac thai ton dong. Bién phap xtt ly chat thai
ran ctia huyén hién nay cht yéu van 1a dot va chon
l4p, tuy nhién mot s6 bai rac da day va tiém 4n nguy
co tro thanh diém gay 6 nhiém moi truong.

Cac bien phap cu thé dé thuc hién giai phap nay
bao gom: ddy manh trién khai thuc hién phan loai rac
thai tai nguon véi cac bién phap thiét thuc va can di
vao thuc chat; ddy manh hoat dong xa hoi hoa cong
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tac thu gom, xt Iy CTRSH, tao moi truong canh
tranh lanh manh, binh dang trong thuc hién dich vu
cong ich theo quy dinh ctia phap luat; b6 tri tan suat
va gio thu gom phu hop dé dam bao thu gom triét dé
luong CTRSH phat sinh; dwa thu phi vé sinh tré
thanh mot tiéu chi dé danh gia gia dinh/thon van
héa; cac dia phuong khi xay dung quy hoach sit dung
dat can bo tri dien tich dé xay dung cac khu xtt Iy rac
tap trung; ting cuong cong tac thanh tra, kiém tra, xtt
ly nghiém céc t6 chitc, ca nhan vi pham phap luat vé
BVMT; ¢6 chinh sach wu dai, khuyén khich phat
trién cac mo hinh thu gom, xtt ly rac bang cong nghé
tién tién, than thién voi moi truong va phu hop véi
khu vuc nong thon, vu tién doi voi cac du an dau tu
xtt ly chat thai ran theo cong nghé tai ché; han ché va
timg budc di dén cham dut xay dung cac bai chon lap
hé hoac 1o dot quy mo xa, khong dam bao vé sinh.
4. KET LUAN

bén thang 8/2019, huyén T Ky co co 12/26 xa
da duoc cong nhan xa dat chudn NTM, trong do tieu
chi moi truong va ATTP dat 23/26 x4, 01 xa dang
phan dau dat chuidn NTM nang cao vao cudi nam
2019. Vé thuc trang su hai long cta nguoi dan thuc
hién tiéu chi moi truong trong xay dung NTM, sau
khi diéu tra va tién hanh phan tich cho thay mic do
hai long ctia nguoi dan véi tiéu chi moi truong dat
3,84/5 trong thang do Likert, duéi hai long va trén
mtc binh thuong, trong d6 nhan t6 nha tiéu, nha tam
va bé chira nudc sinh hoat hop vé sinh dat muic hai
long cao nhat v6i 4,07/5 trong thang do Likert. Tiép
dén 1a nhan t6 khu nghia trang va mai tang dat trung
binh 3,96/5 diém. Thit ba 1a nhan t6 stt dung nuodc
hop veé sinh va nudc sach dat trung binh 3,76/5 diém.
Thit tu 1a nhan t6 canh quan moi truong dat trung
binh 3,52/5 diém. Thit nam 13 nhan t6 moéi treong tai
co s& san xuat - kinh doanh, nuéi tréng thdy san, lang
nghé, ho chan nuoi dat trung binh 3,45/5 diém. Thu
gom va xtr ly chat thai 1a nhan t6 c6 diém danh gia
thap nhat trong 6 nhan t6 v6i diém trung binh 3,35/5.

Cac yéu t6 anh hudéng dén sy hai long ctia nguoi
dan vé thuc hién tiéu chi moi truong trong xay dung
NTM nhu sau: Sau khi phan tich hoi quy cho thay
mttc do hai long ctia nguodi dan vé tiéu chi moi treong
NTM chiu anh huéng boéi 6 nhan t6 véoi hé so tac
dong cung chiéu voi mic do hai long. Thu tu tac
dong tir manh dén yéu nhu sau: Moéi truong tai co s&
san xuat - kinh doanh, nuéi trong thiy san, lang
nghé, ho chan nuoéi > Canh quan moi treong > Thu
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gom va xtt ly chat thai > Stt dung nudc hop veé sinh va
nuéc sach > Khu nghia trang va mai ting > Nha tiéu,
nha tdm va bé chtra nudc sinh hoat hop vé sinh. Dé
tai ciing da chi ra duoc mot s6 nguyén nhan su
khong hai long déi voi timg tiéu chi.

Trén co s& két qua nghién ctu, da dua ra cac
giai phap va bién phap co ban nham nang cao su hai
long ctia nguodi dan vé thuc hién tieu chi moi truong
trong xay dung NTM tai huyén T Ky trong thoi gian
toi.
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SOLUTIONS TO ENHANCE PEOPLE’S SATISFACTION ABOUT ENVIRONMENTAL CRITERIA
IMPLEMENTATION IN NEW RURAL CONSTRUCTION AT TU KY DISTRICT, HAI DUONG PROVINCE

Nguyen Van Song, Vuong Thi Khanh Huyen, Nguyen Xuan Diep
Summary

The study used traditional analysis methods and exploratory factor analysis method with 283 observes, of
which 270 household observes were used to assess people satisfaction about environmental criteria
implementation in new rural construction in Tu Ky district. The study indicated that the people’s
satisfaction level averages 3.84 points for the 5level Likert scale, which is below the satisfaction level and
above the normal level, in which the factor “Toilet, bathroom and sanitary water tanks” achieved the
highest level of satisfaction with 4.07/5 points. “Waste collection and treatment” are the factors with the
lowest rating with an average score of 3.35/5. The results of the discovery factor analysis and regression
analysis showed that there are 6 factors that significantly affect people’s satisfaction, the order of impacts
from strong to weak is as follows: (1) Environment in production - business, aquaculture, handicraft
villages, livestock households; (2) Environmental landscape; (3) Waste collection and treatment; (4) Water
use hygienic and clean water; (5) Cemetery and burial sites; (6) Toilets, bathrooms and sanitary water
tanks. Based on research and analysis results, a number of specific and effective solutions/measures to
enhance people’s satisfaction about environmental criteria implementation in new rural construction in Tu
Ky district.

Keywords: Satisfaction, implementation, environmental criteria, new rural, Tu Ky.
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ANH HUOGNG, UNG PHO VA KET QUA PHUC HOI SINH KE
CUA NGU DAN KHAI THAC THUY SAN GAN BO TiNH
THUA THIEN - HUE SAU SU €6 MOl TRUOGNG BIEN
(FORMOSA) NAM 2016

Nguyén Ngoc Truyén?, Cao Thi Thuyét!, Nguyén Vin Thanh!, Lé Thi Héng Phuong!

TOM TAT

Nghién cttu ndy danh gia tac dong, nang luc chong chiu va kha niang phuc héi sinh ké ctia ngu dan khai
thac thay san trudc anh hudng cta sy ¢6 moi truong bién Formosa nam 2016 d6i voi nhom ho khai thac
thity san (KTTS) ¢ tinh Thira Thién - Hué. Két qua nghién cttu cho thiy, tinh dén thoi diém diéu tra (ndm
2018), trung binh thoi gian méi ho chiu anh huéng cta su c6 khoang 23 thang, trong d6 nhom ho chuyén
khai thac thiy san chiu anh huéng dén 30 thang, gi4 tri thiét hai ctia ho 1én dén 97,8% tong thu nhap. Cac ho
bi anh huéng da thuc hién cac gidi phap tng pho. Trong do6, giai phap giam chi tiéu ctia ho, ap dung cac
thuc hanh méi trong hoat dong sinh ké thiy san bi 4anh hudng duoc ho khai thac thity san st dung nhiéu va
mang lai két qua déi voi qua trinh phuc héi hoat dong khai thac thily san va sinh ké ho. Mittc do phuc hoi tai
thoi diém 30 thang (sau su cd) dat duoc 49,5% s6 ho da phuc hdi hoan toan, trong d6 nhom chuyén khai
thac thity san chua phuc héi vé thu nhap. Cac giai phap ctu tro khan cap, dén bu thiét hai va hé tro xa hoi
ctia Chinh pht duoc danh gia c6 hiéu qua cho phuc hoi sinh ké ctia ho sau s co.

Tt khéa: Formosa, dénh gid tic dong, gidi phdp tng phd, phuc hoi sinh ké, khai thac thuy san gan bo.

1. GIOI THIEU

Cong dong thay san & Viet Nam kha dong dao
v6i khoang 8 triéu ngu dan 1a lao dong khai thac thay
san va 12 triéu nguoi c6 nguon thu hodc san pham tir
nganh thiy san. Trong 10 nam qua nganh thiy san
da c6 muc tang truéng kha 16n ké ca so luong lao
dong, s6 tau thuyén va san luong khai thac thiy san
(Bo Nong nghiép va PTNT, 2015). Tuy nhién, tinh
trang ngheéo ctia cac ho ngu dan, dic biét & viing bién
bai ngang van rat nghiém trong. Sinh ké ngu dan ven
bién dua trén cac nguén luc con ngudi, von xa hoi
(mang luoi x4 hoi...), von thién nhién hay tai nguyén
(rtmg, mat nudc nudi trong thiy san, nguédn loi bién,
song ngoi, dat canh tac, da dang sinh hoc...), von vat
chiat nha &, cong cu san xuat, phuong tién van
chuyén, co sé ha tang...), von tai chinh (tiét kiém, tin
dung, hang héa luu chuyén...). Sinh ké ctia ho luon
bi tac dong boi cac yéu t6 gay ra tinh trang dé bi tén
thuong, cai duoc tao ra do cac bién dong vé cac yéu
to tw nhién kinh té€ xa hoi, moi truong chinh tri, hodc
cac xu huéng bién déi ctia dan so, tai nguyén, quoc
té va trong nuoc, khoa hoc ky thuat hodc cac yéu to
bién d6i mang tinh mua vu nhu: san xuat, gia ca, stc
khoe, co hoi viec lam. Mac du cac hoat dong sinh ké

! Truong Dai hoc Nong Lam, Pai hoc Hué
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chinh viing ven bién cht yéu 1a khai thac thiy san
(KTTS) va nuoi trong thiy san (NTTS). Tuy nhién
cac hoat dong vé nong nghiép, 1am nghiép, nganh
nghé, buon ban, dich vu déng gop khong nho vao su
da dang sinh ké va han ché tinh bi tén thuong ctia ho
gia dinh ven bién [12].

Vao thang 4 nam 2016 tai khu vuc 4 tinh mién
Trung, Viét Nam (Ha Tinh, Quang Binh, Quang Tri,
Thita Thién - Hué) da xdy ra mot su c6 moi truong
bién (MTB) hét stc nghiém trong, gay nén hién
tuong hai san chét hang loat va dac biét 1a cac loai ca
song & tang day. Nguyén nhan gay nén hién tuong
nay duoc xac dinh la do nguon thai cia Cong ty
Formosa Ha Tinh [2]. St ¢6 nay da tac dong 16n dén
doi song sinh hoat va hoat dong san xuat ctia nguoi
dan ¢ 4 tinh mién Trung.

Trudce su c6 moi truong dién ra bat ngo, khong
luong trudce da tac dong dén cac hoat dong sinh ké
ctia ho KTTS, lam mat di nguon thu tt KTTS caa
nhiéu ho. Diéu nay doi hoi ho KTTS phai ting cuong
“nang luc chong chiu” voi sy ¢ moi truong da dién
ra.

O Viéet Nam ciing chua 6 nhiéu nghién ctru kha
nang chong chiu va phuc hdi véi cac su c6 moi
truong xay ra do viéc phat trién cong nghiép. Tuy
nhién, doi voi cac cu s6c do moi truong tu nhién gay

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2020



KHOA HOC CONG NGHE

ra ciing da c6 mot s6 nghién ctru. Vi du: nghién vé su
phuc hdi véi cac cu soc thién tai cta ngu dan ven
bién & Viet Nam, Fiji, Ghana va Sri Lanka chi ra rang,
ngu dan ven bién da phuc hoi véi cac ct soc bang
cach tham gia & cac nhom hop tac méi, gia tang nd
luc danh bat c4, thay déi chién luoc danh bat, gidm
chi tiéu, tim kiém nguoén hé tro, gidm nguon tiéu thu
thuc an,...[6].

Mic du da co nhiéu nghién cttu vé cac ca soc
lien quan dén tham hoa tu nhién va bién déi khi hau
tac dong dén sinh ké ctia nguoi dan ¢ cac viung. Tuy
nhién nhitng nghién ctu lién quan dén ca soc o
nhiém moi truong bién dén sinh ké cta cong dong
ngu dan ven bién chua duoc thuc hién. Do vay, viec
nghién cttu cac cu soc lien quan dén 6 nhiém moi
truong bién anh hudéng dén sinh ké cta cong dong
ngu dan c6 y nghia rat quan trong nham giap cac co
quan chinh quyén dia phuong ciing nhu cac co quan
chinh pht dua ra cac chinh sach hé tro kip thoi cho
cong dong ngu dan ven bién. Nghién cttu nay nham
danh gia tac dong sinh ké do s ¢6 moi trueong bién
Formosa gy ra doi voi cac nhom dan cu song dua
vao tai nguyén thuy hai san; khao sat va danh gia cac
hoat dong thich tng va qua trinh phuc hoi sinh ké
cta cac nhom ho KTTS chiu anh huéng trén dia ban
tinh Thtra Thién - Hué.

2. CO'SO'LY LUAN VA TONG QUAN TAI LIEU

Hién nay, nghién ctru lién quan dén cac van dé
moi truong va phuc héi sinh ké da dwoc thuc hién
nhiéu trén thé giéi. Tai Viét Nam, nghién ctu cac
khia canh xa hoi ctia cac su ¢6 cuc doan c6 hai moi
duoc phat trién gan day va két qua nghién ctru ciing
chi & buéc dau. Pa c6 nhiéu chuong trinh va cong
trinh nghién ctru ban chat cac su c6 cuc doan ciing
nhu tac dong va tmg pho voi cac s ¢6 ndy. Co kha
nhiéu cong trinh nghién ctu tap trung vao (suw co)
thién tai va bién déi khi hau. Két qua nghién ctu cta
Leé Thi Ai Lién (2018) vé sinh ké ngu dan sau su ¢o
modi truong bién & Quang tri chi ra rang hau hét cac
ngu dan tai cac xa ven bién c6 dién tich dat binh
quan thap, dat san xuat nong nghiép c6 34,44% so ho
duoc phdéng van la khong c6. Dat san xuit nong
nghiép trung binh khoang 1.108,26 m2. Nguon luc
lao dong co su bién d6i manh do su c6 MTB, s6 lao
dong khong co viéc lam tang tir 5 1én 107 lao dong
trén dia ban nghién ctru. Pac biét 1a 2 nhom sinh ké:
danh bat thuy san va kinh doanh dich vu thuy séan, ty
lé khong c6 viéc lam ting cao. Ly do 1a ciac ho nay
s6ng bam bién va phai chiu anh huéng gan nhu
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100%. Do tac dong ctia su ¢6 moi trueong bién, co cau
lao dong ctia cac nganh cong nghiép — xay dung ting
lén so véi trude su c6 moi truong bién. Thu nhap ti
cac nhom ho diéu tra giam so voi trudc su c6. Binh
quan moi ho nhan so6 tién dén bu tir sw c6 MTB la
67,96 trieu dong. Viéec str dung tién dén bu cling xoay
quanh 3 muc dich: Tiét kiém, dau tu tai san xudt va
trd no. Pa phan muc dich st dung tién dén bu cua
cac ho chua hop ly. Su c6 MTB anh huéng dén sinh
ké, thu nhap binh quan cta ngu ho sau 1 nam su ¢o
giam tir 137,94 triéu dong nam 2015 xudng con 73,82
trieu dong nam 2016 va tiang lén 128,60 triéu dong
nam 2017. Ngoai ra, su ¢c6 MTB ciing anh hudéng
nhiéu dén xa hoi, dan toi that nghiép va nhiéu van dé
xa hoi xay ra. Vé moi truong, su c6 MTB anh huong
rat 16n dén heé sinh thai ven bién, nhat 1a cac ran san
ho, tham c6 bién, nguodn loi thuy san bi anh huéng va
suy giam qua muc [8]. Tai Thira Thién Hué, nghién
ciu cta Nguyén Quang Phuc va Lé Anh Quy (2017)
vé su ¢ moi truong bién anh huéng dén viec lam va
thu nhap ctia lao dong chi ra rang, trudc su c6 MTB
c6 100% lao dong duwoc phéng van co6 viec lam 6n
dinh, tuy nhién, st c6 MTB xay ra chi con 5,3% lao
dong co viec 1am, 84% lao dong duoc phong van thiéu
viéc lam va 10,7% lao dong bi that nghiép. Tuy nhién,
88,0% lao dong duoc hoi déu khong mong mudn
chuyén ddi nghé nghiép ma tiép tuc duy tri chién
luoc sinh ké cii va chi c6 12,0% lao dong mong muén
duwoc chuyén d6i sinh ké. Nguyén nhan chinh ma
nguoi lao dong ngai chuyén doi sinh ké 1a do: (i) Ho
da quen véi cudc song bam bién du cho da co cac
chinh sach hé tro chuyén déi nghé nghiép ctia nha
nuoc; (i) Phan l6n nhitng lao dong nay c6 tudi doi
kha cao, nhiéu nguoi cho rang, do trinh do hoc van
thap neén viéc chuyén déi nghé nghiép rat kho khan.
Vi vay, chinh sach hé tro cho nguodi dan sém phuc
hoi sinh ké cit ma ho da lam 1a vu tién hang dau [1].

3. NGUON S0 LIEU VA PHUONG PHAP NGHIEN CUU
3.1. Chon diém nghién ctru

Nghién cttu da chon 3 diém dé thuc hién thu
thap thong tin bao gém xa Quang Cong (Quang
bién), xa Phu Dién (Phu Vang) va thi tran Ling Co
(Phu Loc) cua tinh Thira Thién - Hué, 1a nhitng xa co
hoat dong KTTS chiu tac dong truc tiép tir s c6 moi
truong bién nam 2016.

3.2. Phuong phép thu thép sé lieu
3.2.1. S0 liéu thir cap
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S6 lieu thtr cap (da cong bo) duoc thu thap ti
cac thong ke thiét hai, cong tac ho tro, bdi thuong,
cac chinh sach ctia Chinh pht c6 lién quan dén su
c6 moi truong bién nidm 2016; bao cao tinh hinh
kinh té-xa hoi ctia dia phuong tir 2016-2018; bao cao
cong tac dén bu, ho tro cho nguoi dan tai cac ving
nghién ctru theo so6 lieu thong ke ctia UBND cac xa
va huyén tir 2016-2018; bao cao nhitng hd tro truc
tiép va gian ti€p cho nguoi dan chiu thiét hai tir su
c6 moi trueong.

3.2.2 S0 liéu so cap

S6 lieu so cap duoc thu thap thong qua phuong
phap danh gia néng thén cé su tham gia (PRA) voi
cac cong cu phong van nguoi am hiéu va phong van
ho. Phéng van nguoi am hiéu duoc tién hanh tai cac
x4 nghién ctru (n=10/mdi xa (thi tran)) bao gdm chu
tich xa/thi tran, pho chu tich xa/thi tran, cac phong
ban chitc niang (can b0 dia chinh nong nghiép,
truong thon) va nong dan nong cot. Noi dung phong
van tap trung vao thu thap cac di lieu & cap do cong
dong vé cac chi tiéu thiét hai, cong tac chi dao tng
pho voi su co, cac giai phap ho tro va co ché giam
sat, danh gia tac dong cta su c6 dén doi song cua
nguoi dan. Phéng van ho duoc tién hanh véi 210 ho
bang bang hoi ban cau trac. Dé danh gia tac dong,
nang luc chong chiu va phuc hoi cia ho KTTS truoc
anh huong ctia su ¢6 moi truong bién Formosa nam
2016, phuong phéap phan t6 (nhom ho chuyén KTTS
va nhom ho da dang sinh ké) da duoc st dung. Dé
lam r6 tac dong, nang luc chong chiu va phuc hoi
gitta cac nhom ho da st dung cac chi tiéu vé thoi
gian anh huéng, mic do thiét hai vé thu nhap ctia ho
trudc va sau su o, thoi gian ngtmg KTTS hodc giam
KTTS. Céac giai phap da duoc st dung dé ting cuong
kha nang chong chiu duoc phan theo nhom chiu
dung, chuyén déi va thich tmg. Cudi cung cac chi
tiéu vé phuc hoéi sinh ké duoc st dung dé danh gia
kha nang chong chiu va muc phuc héi sinh ké cua ho
dén hién tai.

banh gia mirc do tac dong cua su c6 duoc thuc
hién dua trén quan diém ctia nguoi dan thong qua ly
thuyét hanh vi. Cu thé nguoi dan duoc dua ra 3 mirc
d0 danh gia tic dong la it nghiém trong, nghiém
trong va rat nghiém trong. Co s& dé dua ra cac mirc
do nay duoc dua trén thang do Likert va két qua
phong van nguoi am hiéu tai cong dong nghién ctu.
Bén canh d6 dua ra 3 mic 3o, nhom nghién ctru con
dua trén muc do thiét hai & nhitng cau hoi phan dau
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ctia bang héi. Két qua nguoi duoc phdéng van xac
dinh muc do tac dong sé duoc kiém tra chéo
(crosscheck) voi cac cau hoi truoc do.

2.3. Phuong phép phan tich s liéu

Phan tich dinh tinh, dinh lwong: thong tin dinh
tinh duoc téng hop, phan tich thanh cac nhan dinh,
so do, bang biéu. Thong tin dinh luong duoc xt ly
théng ké mo ta vé trung binh, do léch chudn, ty e %
trén phan mém Microsoft Excel. Cac buoc tién hanh
xtt ly s6 lieu dugc dua trén muc tiéu va chi tiéu
nghién cttu dé nhom s6 liéu. So lieu danh gia tac
dong duoc dua trén so lieu thu thap cap ho va thong
ké mo ta theo chi s6 trung binh va do léech chuan vé
muic thu nhap, s6 thang bi &nh hudng. Cac thong tin
vé giai phap tmg ph6 duoc ma hoa va nhom theo 3
nhom giai phap, duoc danh so6 thtr tu dé tinh gia tri
phan tram cac ho da ap dung. Két qua phuc hdi sinh
ké duoc phan tich dua trén thu thap va thoi gian
phuc hoi so sanh trudc va sau khi su ¢6 xay ra.

4. KET QUA NGHIEN CUU

4.1. Thyc trang dan s6 va lao dong ctia cac diém
nghién ctru

Dan s6 va lao dong thé hién dac diém dan cu cta
mot vung. D6 chinh 1a nguén nhan luc anh hudéng
dén cac loai hinh sinh ké va hiéu qua cta cac loai
hinh sinh ké d6. Trong nghién cttu nay da xem xét
st tham gia vao cac hoat dong san xuat ctia nong ho
va mot so chi tiéu binh quan. Két qua diéu tra duoc
thé hién qua bang 1.

Bang 1. Tinh hinh d4n s6 va lao dong ctia cac diém

nghién ciru

anghién ciu | Quang | Phu Lang
Chi tiéu Cong | Dién Co
Tong so6 ho (ho) 1.534 | 2.490 | 2.825
S6 khau (nguoi) 6.433 | 11.420 | 12.486
Ty 1 ho nghéo (%) 3,68 11,7 3,61
Ty 1é nguoi trong d6
tudi lao dong (%) 62,58 | 49,53 | 70,16
Ty 1é lao dong qua dao
a0 (%) 45,0 53,0 49,1
Ty le ho KTTS gan bo
bi anh huong (%) 24,90 | 19,00 19,4
Ty 1é lao dong thiy san
gin bor bi tac dong (%) 22,98 | 17,40 52,4
Thu nhap binh quan
dau nguoi/nam (triéu 26,1 36,8 37,3
déng) ctia ho KTTS
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Nguon: So liu thong ké cdc xa, thi trdn nam
2018

Két qua khao sat chi ra rang, ty l1é nguoi trong
do tudi lao dong va lao dong da qua dao tao cac diém
nghién ctu kha cao (>49%). Diéu nay co thé giai
thich duoc rang chat luong lao dong tuong doi tot va
c6 tiém nang phat trién kinh té ciing nhu da dang cac
hoat dong sinh ké. Vi la cac xa/thi tran ven bién nén
ty 1é ho co sinh ké phu thudc vao khai thac thuy san
dac biet 1a khai thac gan bo kha cao va s6 ho bi anh
hudng boi su ¢c6 Formosa ciing tuong doi >19% tong
s6 ho khai thac thiy san gan bo bi anh huong). Tinh
deén thoi diém diéu tra (nam 2018), thu nhap cua cac
ho KTTS tir 26,1 dén 37,3 tritu dong/nguodi/nam.
Theo danh gia ctia can bo cot can cia cac xa/thi tran
cting nhu nguoi dan tham gia khao sat, thu nhap nhu
vay 1a tuong doi 6n dinh sau khi su c6 Formosa xay ra.

4.2. T4ac dong ctia su cd dén ho KTTS bién gan
bo tinh Thira Thién - Hué

4.2.1. Téc dong dén thoi gian khai thac thiy sdn

Thoi gian anh huong ctia sy c6 dén thoi gian
khai thac duwoc xac dinh la thoi gian ho nging hoac
giam cuong do khai thac. Két qua khao sat cho thay
100% cac ho phai ngung hoan toan cac hoat dong
khai thac thiy san gan bo ciing nhu cac hoat dong
lien quan dén dich vu va trao déi cac mat hang thay
san. Thoi gian ngung khai thac hoan toan va thoi
gian giam khai thac thiy san gan bo ¢ cac diém
nghién cttu duoc thé hién & bang 2. Trung binh thoi
gian anh hudng ctia su c6 dén cac ho khai thac thay
san gan bo 1a 23,6 thang trong d6 thoi gian phai
ngtmg khai thac dén 8,5 thang va thoi gian giam khai
thac 1a 15,1 thang (Bang 2).

Bang 2. Thoi gian 4&nh hudng ctia su c6 dén ho KTTS
gan bd & cac diém nghién ciru (thang)

Trun Ho Ho

Chi tieu binhg ngu da | chuyén

dang KTTS

Thoi gian nglng 85+ | 88 | 784

khai thac 37 | 305 3,1

Thoi gian gidm khai | 15,1+ | 149% | 1564+
thac 7.6 6.2 52

Téng thoigian anh | 236+ | 237 | 2344+
huong 6,2 5,59 473

Nguon: So'liéu diéu tra, 2018

Nhom ho khong da dang sinh ké co thoi gian
nglmg khai thac ngan hon so voi nhém da dang
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khoang 1 thang, trong diéu kién sinh ké chinh ctia
ho phu thudc vao hoat dong khai thac thiuy san, nén
sau khi moi truong twong doi 6n dinh ho c6 xu
huéng khai thac thity san sém hon so véi nhém ho
da dang sinh ké. Trong khi do thoi gian giam khai
thac & nhom h¢ khong da dang sinh ké c6 thoi gian
giam khai thac dai hon. Két qua nay ciing phu hop
vOi muc tiéu thu san phdm tir thiy san, gia ca thi
truong va san luong khai thac chua phuc hoi nén ho
van khai thac ¢ muc do han ché. Tong thoi gian
KTTS bi anh huwong ctia nhom ho da dang sinh ké cao
hon nhém ho khong da dang sinh ké. Piéu nay cho
thay, nhém ho da dang c6 nhiéu nguon thu hon nén
ho van chua tap trung vao hoat dong KTTS. Nhom ho
da dang cac hoat dong sinh ké khac nhu ché bién,
nganh nghé khac nén da s6 ho khai thac thiy san gan
bo bi anh hudng chuyén sang céac hoat dong sinh ké
khac nhu lam thué, lam néng nghiép hay khai thac
dam ph4, nén thoi gian quay tré lai khai thac bién lau
hon voi cac diém nghién cttu con lai.

4.2.2 Thiét hai va tic dong sinh k€ cua ho KTTS
bién gén bo

Bang 3. Mittc @9 anh hudng va tac dong sinh ké cta

ho KTTS bién gan bor
R Ho
Chi tiéu r[;)rll:l%g (Ii{ao dlflu chuyén
M8 | kTS

S6 HDSK bi anh
huéng/sé HPSK 1,7/3,0 1,7/3,3 | 1,0/1,0
Mat chi phi san xuat
& san phdm bi 6
nhiém (triéu dong/ 101,1 1052 68,4
ho)
Giam thu nhap do
ngung KTTS sau sy 125,6 119,8 172,1
co (trieu dong/ho)
Tong thiéthai (triéu | oqy 5 | 9301 | 2405
dong/ho)
Thiét hai so véi téng
thu nhap hang nam 97,8 95,9 112,6
truoe su co (%)
Thiét hai so vdi téng
gia tri tai san ctia ho 36,6 38,7 19,0
(%)

Nguon: So'liéu diéu tra, 2018

St ¢6 moi truong bién da gay ra nhitng he luy

doi voi tai nguyén, moi truong bién va tac dong truc
tiép dén doi song cua ho. Trong d6, hoat dong sinh
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ké ctia ho bi anh hudng va thiét hai (bang tién) 1a hai
chi tiéu quan trong, phan anh tac dong cta su c6 dén
doi song ctia ho. Két qua khao sat ho vé tac dong cta
st c6 dén hoat dong sinh ké (HDSK) va thiét hai cia
ho duoc téng hop ¢ bang 3.

Két qua nghién ctru cho thdy, trung binh méi ho
lao dong duoc khao sat tai 4 tinh bi su co sé co
khoang 3 hoat dong sinh ké/ho, thuong 1a két hop
gitta nghé KTTS va cac nghé nhu ché bién hoac lam
thué. Trong s6 cac tinh duwoc khao sat Thira Thién -
Hué 1a tinh cac ho chi c6 binh quan 2 hoat dong sinh
ké/ho do dic thu vé kinh té cua dia phuong, tai Thira
Thién - Hué thong thuong cac ho thily san sé chi lam
chuyén KTTS va ché bién.

Tac dong ctia sy ¢6 moi treong bién dén kinh té
ho cht yéu la cac thiét hai vé thu nhap, truc tiép doi
v6i hoat dong KTTS va gian tiép thong qua thiét hai
do6i voi cac hoat dong tao thu nhap cé lién quan dén
san pham khai thac thiy san va cac hoat dong dich
vu, nghé nghiép lien quan. Dé danh gia thiét hai vat
chat (tién) ctia ho, nhom nghién cttu da tién hanh
khao sat thiét hai thong qua cac giai doan thiét hai do
ngtmg KTTS, giam cuong d¢ khai thac va téng thiét
hai ctia ca 2 giai doan.

Sau khi su c6 moéi truong bién xay ra, mot so
dia phuong c6 su sut gidm ngay thoi diém xay ra su
c6 do phai ding hoat dong khai thac hoan toan va
mot phan. Trén toan mau diéu tra, mic do thiét hai
ciing twong doi lon so véi thu nhap binh quan caa
ho (231,3 trieu déng). Po6i véi nhom ho chuyen
KTTS c6 mtc thu nhap sau su c6 chi bang 70% so
voi trudc su co, rieng doi voi nhom da dang sinh ké
thi mirc thu nhap khong sut gidm nhiéu, cha yéu do
cac ho chuyén KTTS kha niang chuyén déi nghé
han ché hon so v6i cac ho da dang sinh ké, khi c6
st ¢o thi cac ho da dang sinh ké sé dé dang chuyén
qua cac cong viéc khac nhung van dam bao thu
nhap.

boi voi nhitng ho chuyén KTTS khi su ¢ xay ra
ho bi sut giam thu nhip mét cach nghiém trong, cac
ho nay bi giam dén hon 172 trieu déng/ho do gidm
hoat dong khai thac thiy san, doi véi cac ho co thu
nhap da dang, thi mic d6 giam thu thip hon vao
khoang 120 trieu dong/ho. Co6 mot thuc té 1a nhimg
ho chuyén KTTS chi c6 mot nguoén thu dén tir thay
san thi thu nhép ctia ho sé bi giam manh khi bi sut
giam nguon loi thay san.
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Téng thiét hai binh quan chung ctia cac nhom
ho khao sat 1a hon 231 triéu dong/ho. Mtc thiét hai
nay gan ngang bang so voi mirc thu nhap mot nam
ctia ho (bang 97,8% so voi thu nhap/nam), so voi
tong gia tri tai san ctia ho thi no twong duong 36,6%,
diéu nay cho thdy rang néu tinh trén quy mo so ho bi
thiét hai trén 4 tinh ven bién mién Trung thi con s6
nay la cuc ky 1on, chimg to tac hai lon cta su c6 moi
truong doi voi nhing ho chuyén 1am nghé KTTS.

Dbai voi cac ho chuyén KTTS, mac do thiét hai
néu quy ra bang tién duoc nguoi ta udc tinh roi vao
112% tong thu nhap/niam cta ho va twong duong voi
19% téng thu nhap nong ho. Theo so liéu cta Téng
cuc Thong ke, thu nhap binh quan dau nguoi Viet
Nam 1a 58,5 triéu dong/ho, ro rang rang voi muc thiét
hai lén dén gan 240 trieu/ho/nam la con s6 khong hé
nho va dan dén hé qua 1a nhiéu ho kho cé thé phuc
hoi sau su co. Két qua nay ciing twong dong voi két
qua ctia Nguyén Quang Phuc va cong su (2017) trong
nghién ctu vé “Sir c6 mor truong bién mién Trung va
tidc dong cua no dén viéc lam va thu nhap cua lao
dong”. Trong nghién ctru nay tac gia da xac dinh rang
SO vOi truéc su c6 moi truong bién, thu nhap binh
quan cta mot lao dong tai xa Vinh Hai, huyén Phu
Loc, tinh Thtra Thién - Hué gidm rat manh, tir 44,95
trieu déng/nam xuéng con 10,95 trietu déng/nam
(giam tuong tmg 75,6% thu nhap) [1].

4.2.3 Y kién cia ho ddnh gii mitc do tic dong
cua surco

Dé danh gia mirc do tac dong cta su co doi voi
ngu ho va cong dong KTTS ven bién, nhom nghién
ctru da chia ra 3 mic do dé khao sat nhan dinh caa
ngue dan (it nghiém trong, nghiém trong va rat
nghiém trong). Két qua su lua chon ctia nguoi dan sé
phan anh duoc muc do nghiém trong cta su c6 dén
doi song ctia ho va cong dong noi ho sinh song.
Trong bang 4 chi thé hién hai mtc do nghiém trong
va rat nghiém trong ctia ngu ho khi danh gia muc do
tac dong ctia su co.

Dai da s6 nhom ho khao sat déu danh gia rang
sit ¢6 moi truong bién tac dong nghiém trong va rat
nghiém trong dén hoat dong sinh ké, 1am anh huéng
dén thu nhap, doi song cta ho va cong dong dia
phuong. Néu trong tuong lai c6 mot s co twong tu
xay ra thi nhom h¢ khao sat danh gia né sé tac dong
dén ho ciing nhu cong déng 1a nghiém trong va rat
nghiém trong va kha nang phuc hoi ctia nguoi dan sé
rat kho (Bang 4).
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Bang 4. Y kién ho danh gia muc do tic dong ctia su c6 (OVT: % ho)

Mt do Trung binh Ho ngu da dang Ho chuyén KTTS
. Rat ., Rat ., Rat
v en Nghiém o Nghiém o Nghiém .
Chi tiéu trong nghiém trong nghiém trong nghiém
’ trong ’ trong ’ trong
Tac dong doi voi hoat dong SK ho 47,0 51,5 44 4 53,9 68,2 31,8
Tac dong doi voi thu nhap ctia ho 52,0 46,5 50,6 478 63,6 36,4
Tac dong doi voi doi song cta ho 61,0 37,0 59,6 38,8 72,7 22,7
Tac dong doi voi cong dong 74,5 25,0 75,3 24,2 68,2 31,8

A

Nguén: Phong van ho, 2018

Ghi chu: Ty Ié ho trd loi ‘it nghiém trong’rét nho (<3%)

Trong hai nhom h¢ khao sat, nhém ho chuyén
KTTS cho rang khi su c6 moéi truong bién xay ra tac
dong cua né dén hoat dong sinh ké ciia ho 1a nghiem
trong (68,2%), trong khi ho da dang sinh ké lai co
nhan dinh nghiéng vé rat nghiém trong véi 53,9% ho.
Dai voi thu nhap cia ho, ca hai nhém ho KTTS va ho
ngu da dang déu nhan dinh su c6 gay anh huong &
mutc nghiém trong voi 63,6% ho chuyén KITS va
50,6% ho ngu da dang sinh ké. Khao sat cac ho
chuyén KTTS vé muc do tac dong ctia su c6 doi voi
doi song cua ho, 72,7% cac ho cam thay su co gay ra
anh huong nghiém trong dén doi séng cta ho, 22,7%
cho rang rat nghiém trong. Ro rang 1a su c6 6 nhiém
moi truong bién da tac dong kha 16n dén doi song
ctia ho, quan sat tham van thuc t€ mot s6 ho da mo ta
rang khi sy ¢6 xay ra nhiéu gia dinh da di cu lao
dong dén mot so tinh thanh phia Nam dé kiém song,
dan dén sy xdo tron trong doi song cta ho ciing nhu
ctia cong dong (68,2% nghiém trong va 31,8% rat
nghiém trong). Khi xay ra su c6, cac ho c6 da dang
sinh ké déu bi anh huong lon va hau hét khi khao sat
tac dong déu nhan dinh 1a su c6 c6 anh hudng rat
nghiém trong dén doi song ctia ho véi 38,8% va doi
voi cong dong 1a 24,2%.

4.3. Ung pho ctia ho KTTS

Trudc tac dong clia su ¢6 moi truong, ho KTTS
da thuc hién cac giai phap tmg pho, phuc hdi sinh ké
va doi song ctia ho. Trong nghién cttu nay, giai phap
ung pho su co ctia ho kha da dang nhung duoc chia
thanh ba loai tng pho: (1) Déi pho 1a cac giai phap
lam tang mtc hoat dong tam thoi trong thoi gian bi
anh huong boi su co; (2) Thich tmg 1a cac giai phap
duoc lua chon dé thay ddi va tiép tuc cac hoat dong
tao thu nhap “bi anh huong” (3) Chuyén dai la cac
giai phap duoc ap dung va van con hoat dong tao ra
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ngudn thu nhap moi, khong bi anh hudng truc tiép
béi su co.
Bang 5. Cac phuong thizc tng phé ctia cic nhoém hé
sau sy ¢6 Formosa nim 2016

Phuong thitc tmg phé S6 ho Tgulrel;(()osp
1. Chju dumg hodc doi pho
- Cat giam chi tiéu 124 59,1
- Ban tai san 24 11,4
- Vay von tin dung 58 27,6
-Tim kiém su h6 tro tir ba con 4 1,9
- Mé rong cac moi quan hé xa
hoi khac dé tim kiém su giup 8 3,8
do/hop tac
- Tham gia cac HDSK méi dé
tao thém thu nhap o4 25,7
2. Thich img
- Ap dung cac thuc hanh moi
trong HDSK thty san bi anh | 130 61,9
hudng
- biéu chinh, thay ddi trong
hoat dong sinh ké thiy san bi 37 17,6
anh huong
3. Chuyén doi sinh ké
- M¢& rong cac HDSK phu dé
thay thé 20 95
- Ttr b6 HDSK bi tac dong 4 1,9
4 Tiép cin h6 tro vd boi
thuong thiét hai
- Béi thuong bang tién mat
(triéu déng/ho) 210 ) 897
- Ty le boi thuong so voi tong
thiet hai (%) 210 | 653

(Nguon: Tong hop so liéu diéu tra, 2018)
Trong s6 cac giai phap tng pho, viec ap dung
cac phuong thic chong chiu nhu: cat giam chi tiéu,
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vay muon, tim ki€ém su ho tro tir bén ngoai, tham gia
vao cac hoat dong sinh ké mdi,... kha phd bién ¢ ho
KTTS. Giai phap cat giam chi tiéu duoc ho st dung
nhiéu nhat (59,1%), tiép dén la giai phap vay von
(27,6%). Day 1a nhimg giai phap tng pho duwoc da so
cac ho danh gia cé tac dong tich cuc 1én qua trinh
phuc héi sinh ké ctia ho. Trong d6, cat giam chi tieu
da gitup ho vuot qua duoc giai doan kho khian do mat
nguon thu va vay von tin dung gitp ho tai dau tu sau
khi tac dong ctia su c6 giam dan.

bai voi nhom giai phap tmg phé bang hinh thic
thich tng, c6 2 hinh thic thich ung duwoc cac ho ap
dung, gém: 4p dung cac thuc hanh méi va thuc hién
thay ddi, diéu chinh trong chinh hoat dong sinh ké bi
anh huong. Giai phap ap dung cac thuc hanh méi
trong HDSK thay san bi anh huéng & ho KITS
chiém 61,9% s6 ho. D€ ting pho thay vi chiu dung thi
phan 16n ngu dan con lai chon phuong thtc thich
ung 1a lam moi, thay d6i va tiép tuc thuc hién hoat
dong tao thu nhap dé kiém s6ng, thay d6i nhu thay vi
truoc day danh ca tang day gio chuyén sang khai
thac ca ting mat- day ciing la giai phap duwoc phan
dong s6 ho lga chon hoac dau te manh hon cho
NTTS thay vi truéc day chi cha trong vao KITS,
hoac lam thém cac nghé dich vu hau can nghé ca,
thay vi chi chuyén lam khai thac nhu hién tai, chuyén
tte KTTS gan bo sang KTTS xa bo.

Bén canh nhitng ho tng phé bing chong chiu
hodc thich tng thi ciing tén tai mot ty lé dang ké cac
ho tmg pho bang cach chuyén déi sinh ké. Trong do,
c6 khoang 10,0% cac ho duwoc khao sat thuc hién
chuyén déi dusi dang mo rong cac HDSK phu nhu
chan nuoi, trong trot dé thay thé hoat dong lién quan
dén thay san. Cung voi do, khoang 2,0% tir bo cac
HDSK chinh lién quan dén thiy- hai san dé chuyén
sang cac nganh nghé khac. Mac du ty 1é ho mo rong
cac HDSK phu tuwong déi thap. Tuy nhién, theo cac
ho viec m& rong nay da phat huy hiéu qua phan nao
khi ho da co thém nguon thu hang ngay hodc cac
nguodn thu bo sung trong giai doan khé khan. Déi voi
ho KTTS, viéc chuyén d6i nghé cho d6i tuong nay
cuc ky kho hay noi dung ra la khong thé do mot s6
nguyén nhan: tudi cao, trinh do thap, ngai thay déi va
khong quen v6i cac loai hinh nong nghiép khéc.

Bén canh cic phuwong thirc tng phé ma ho KTTS
da ap dung dé lam giam tac dong va thiét hai ti su co
moi truong thi Chinh pht va chinh quyén dia phuong
doéng vai tro ho tro chung, gitup nguoi dan 6n dinh
tam ly, doi song sinh hoat va hoat dong san xuat cta
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ho. St hé tro nay da gitp ho sém 6n dinh san xuat va
doi song. Cac hinh thic hd tro bao gom: (1) Ho tro
gao, (2) Ho tro bang tién va (3) H6 tro cong tac xa
hoi theo Quyét dinh s6 772/QD-TTg va Quyét dinh
s6 1138/QDb-TTg ctia Thu tuéng Chinh phd nhu hé
tro khan cap 15 kg gao danh bong/nguoi/thang
trong thoi gian 6 thang hoac tién mat dé giai quyét
cac san phdm thuy san bi 6 nhiém; 100% ho cing
nhan duoc tién mat nhuw mot phan bdi thuong cho
cac san pham va thu nhap bi mat. Nhitng hé tro kip
thoi va nhanh choéng ctia Chinh pha va chinh quyén
dia phuong d@a gép phan vao viéc 6n dinh doi song,
hoat dong san xuat ctia ho va qua trinh phuc hoi sinh
ké cta ho KTTS.

Nhin chung, cac hd tro ctia Chinh pht va chi tra
dén bu ciing da kip thoi, dung doi tuong, tao duoc
niém tin cho cong dong KTTS, thac ddy nguoi dan
vuon khoi bam bién sau su ¢6. Tuy nhién, mac do
dén bu van con chua thuc su tuong xing va hop ly
dan dén kha nang phuc hoi sau su c6 ctia mot so
nhom ho van con thap, dic biét nhém ho nghéo hoac
chuyén KTTS.

4.4. Két qua phuc héi sinh ké ctia ho KTTS

Téng thoi gian khi st ¢6 moi truong bién xay ra
(4/2016) dén thoi gian thuc hién khao sat la 30
thang. Ho KTTS da ap dung cac giai phap dé han ché
thiet hai, ting cuong kha ning chong chiu va phuc
hoi lai hoat dong KTTS, dam bao nguon thu nhéap va
on dinh cudc song. Cung voi viec ho KTTS ap dung
cac giai phap tmg pho 1a sy ho tro chung ctia Chinh
pht va chinh quyén dia phuong da gitap ho KTTS
som 6n dinh cudc song va ti€p tuc thuc hién hoat
dong KTTS. Mtc do phuc hoi thu nhap duoc téng
hop & bang 6.

Bang 6. Mittc @6 phuc héi thu nhép ctia ngur h sau sur
c6 (% s6 ho)

Chi tiéu Téng | Ho ngue | Chuyén
thé | dadang | KTTS
Duéi 75% thu nhap 15,5 9,0 68,2
76-100% thu nhap 35,0 35,4 31,8
Trén 100% thu nhap | 49,5 55,6 -

Nguon: So'liéu diéu tra, 2018

Két qua nghién ctru cho thdy, dén thoi diém diéu
tra (nam 2018) qua khao sat chi gan 50% s6 ho duoc
xem nhu phuc hoi hoan toan vé thu nhap. Piéu nay
ching t6 1a anh huong su c6 1a cuc ky nghiém trong
va lau dai d6i voi nhom ho KTTS. Mot diém dang luu
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y, d6i v6i nhom ho chuyen khai thac chua c6 ho nao
dat duoc mtrc d6 phuc hoi 100% thu nhap, trong khi
d6 doi voi nhom da dang sinh ké da c6 mot sé ho
twong doi lon (49,5%) da phuc hoi vé thu nhap. Nhu
vay, c6 thé thay da dang hoa nguén thu ctia ho 1a giai
phap quan trong trong phuc héi thu nhap ctia ho bi
anh huong tr su ¢o.

Su ¢6 moi truong bién nam 2016 1a mot su co
moi truong ngoai y mudn. Tuy nhién, trong boi canh
thuc ddy phat trién kinh té quoc gia, kinh té ving
mién, ching ta khong thé luong trude duoc cac su co
trong tuong lai. Pé co luan ct phuc vu cho viéc xay
dung cac giai phap ung phoé ctia cong dong/ngu ho
trong tuong lai doi voi nhimg su ¢6 tuong tu c6 thé
xdy ra 1a rat quan trong. Két qua nay ciing da phan
anh duoc nhimg bai hoc tng pho tir nhitg su ¢6 moi
truong bat thuong ctia ho thong qua nhitng bai hoc
kinh nghiém tir s c6 da xay ra, ciing nhu hiéu qua
vé nang cao nhan thirc ctia nguoi dan thong qua cac
hoat dong nang cao nang luc sau su c6 moi truong.

5. KET LUAN

Nghién ctru nay da chi ra rang su c6 da gay ra
nhiéu tac dong tieu cuc dén doi song, sinh ké cta
nhom ho khao sat. Tinh dén thoi diém diéu tra (nam
2018) trung binh thoi gian m6i ho chiu anh huéng
ctia su cO0 khoang 23 thang, trong d6 nhom ho
chuyén KTTS chiu anh hudéng dén 30 thang, binh
quan téng thiét hai ctia ho phai chiu 1a hon 231 triéu
dong/ho. Su c6 moi truong bién da tac dong 16n dén
sinh ké ctia ho KTTS, c6 51,5% s6 ho duoc hoi cho
rang tac dong la rat nghiém trong, 47,0% s6 ho cho
rang nghiém trong.

Ho da dua ra va thyc hién nhiéu giai phap tng
pho, trong d6 giai phap giam chi tiéu cta ho duoc s
ho ap dung nhiéu nhat. Gidi phap ap dung cac thuc
hanh méi trong hoat dong sinh ké thiy san anh
huéng (hoat dong KTTS) duoc ho st dung dé ting
cuong nang luc KTTS cta ho, ting cuong kha nang
thich tmg trong khai thac ctia hg. Tuy nhién cac giai
phap duoc dua ra cha yéu la cac nhom giai phap chiu
dung nham gidm nhe tac hai hon 1a phan khang lai
voi thiét hai tir sw c6. Mot s6 ho da cha dong thuc
hién cac giai phap chuyén doi sinh ké nhu chuyén
d6i nghé nghiép hoac chuyén han sang NTTS, ciing
nhu cac nganh nghé khac nhung ciing chua dem lai
hiéu qua cao. Muc do phuc hoi tai thoi diém 30 thang
(sau su co) c6 49,5% s6 ho da phuc hoéi hoan toan,
trong d6 nhom chuyén KTTS chua c6 ho nao dat ty
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lé nay. Diéu nay cho thiy rang su c6 moéi truong bién
gay ra hé qua lau dai, can thiét phai c6 nhimg bién
phap hiéu qua hon trong viéc tng phé néu su c6 con
dién ra tuong tu.

Sau su c¢6 moi truong bién, voi su hd tro cta
Chinh pha, sy tng phé ctia nguoi dan thi viec phuc
héi lai thu nhap ciing nhu 6n dinh doi song ctia nguoi
dan budc dau ciing da mang lai mot s6 két qua kha
quan.
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FROM THUA THIEN - HUE PROVINCE AFTER THE MARINE ENVIRONMENTAO INCIDENT
(FORMOSA) IN 2016
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Summary

This study evaluated the impact, resistance and livelihood abilities of fishing households before the impact
of environmental incidents sea Formosa in 2016 for fishing households in Thua Thien - Hue province. The
results show the average time of each household affected by the incident was about 23 months in which the
group of households specializing in the affected area was 30 months, the value of damage of the household
up to 97.8% of total income. The affected households have implemented coping solutions. In particular, the
solution to reduce household expenditure, apply new practices in the livelihood activities is used by the
fishing households and results in the rehabilitation process. Level of recovery at 30 months (after the
incident) achieved 49.5% of households had recovered completely, which households specialize in fishing
has not rebound in earnings. The government’s emergency relief, damage compensation, and social
assistance solutions are evaluated to be effective for restoring households’ livelihoods after the incident.
Keywords: Formorsa, impact assessment, adaptation, resilience livelihoods, near-shore fishing.
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