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MO PAU
1. Pit van dé

Viét Nam nim trong vung luc dia Déng Nam A, c6 khi hau nhiét d6i gi6 mua; la
noi giao diém cua cac ludng thuc vat di cu tir cac khu hé thuc vat 1an can, nén nguon
tai nguyén rumg rat phong pht va da dang, trong d6 tai nguyén lam san ngoai go c6 y
nghia quan trong ca vé mit kinh té, xa hdi va moi truong sinh thai.

Tuy nhién, trong nhiing thap nién gan ddy do ap luc gia ting dan sb noi tai va co
hoc, kéo theo la nhu cau vé dat canh tac, nan chay rimg cling nhu tinh trang khai thac
bira bii, kiét qué ngudn tai nguyén rumng,...dan dén dién tich ciing nhu chat luong rimg
giam st dén muc bao dong, nhiéu loai cay thude quy da va dang d6i mat voi nguy co
bi de doa tuyét chung, trong d6 c6 loai Thién mon chum (Asparagus racemosus Willd.).

Qua nghién ctru tong quan cho thdy Thién mon chum (TMC) 1 mot trong nhiing
loai thao mdc dang dugc Thé gidi quan tAm boi nhiing gia tri vuot trdi cua chung da dugc
béo céo trong Dugc dién An Do, Vuong qudc Anh va trong cac hé théng y hoc ¢6 truyén
nhu Ayurveda, Unani va Siddhecta (Nishritha Bopana va Sanjay Saxena, 2007[82]).

Hi¢én nay, Viét Nam phai nhap khau tryc tiép san pham TMC tir An D6 vé dé ché
bién duogc pham (Nguyén Duy Thuan, 2015,[37]), trong khi loai thao duoc quy nay co
phan bd ty nhién tai nude ta, nhung chua dugce nghién ctru dé sit dung vi Iy do chua c6
nghién ctru sau vé phan loai dé nhan dién chinh xé4c loai TMC.

Tai tinh Gia Lai, TMC moc tu nhién duéi tan rung nghéo, noi dat tréng, trang co
nén co thé xem 1a mot loai LAm san ngoai gd thudc nhom duoc liéu (Cam nang nganh
Lam nghiép, 2007, [3]). TMC da duoc khai thac, stir dung trong cac bai thudc ctia ngudi
Bahnar, Jrai dé chita bénh va chidm soc strc khoe cho cong dong Nhung hién nay, cac
bai thubc dan gian nay dang c6 nguy co bj that truyén boi nhleu nguyén nhan. Chinh
vi vay, viéc nghién ctru tri thirc ban dia cia nguoi Bahnar, Jrai vé khai thac va str dung
loai TMC lam thudc chita bénh 1a can thiét, 1a co sé khoa hoc va thuc tién dé gop phan
bao t6n va phat huy tng dung trong chira bénh va cham soc strc khoe cho nhéan dan.

Bén canh do6, qua nghién clru tong quan thay rang, nhiing nghién ctru vé loai TMC chu
yéu ¢ nude ngoai, trong do An Do va Nepal c6 nhiéu cong trinh nhét va tap trung nghién ctiru
sau vé gid tri duoc lidu, cac cong trinh nghién ctru vé nhan glong va gay trong loai cay nay
con it. Riéng ¢ Viét Nam, cho den nay chua tim thay bét ky nguon tai liéu nio lién quan dén
nhan giéng, gieo wom va gay trong, khai thac va str dung loai TMC.

Nhu vay, van dé dit ra 13: “Chiing ta can phdi lam gi dé bao ton va phdt trién lodi
TMC nham trénh nguy co bi de doa tuyét chiing trede khi chwa mudn ?”

Xuat phat tir nhitng 1y do va tinh cap thiét ¢ trén, chung toi da thyc hién dé tai:
“Nghién ciru hién trang phan bd va giai phap béo ton, phat trién loai Thién mén
chum (Asparagus racemosus Willd.) tai tinh Gia Lai”.

2. Muc tiéu nghién ciru
2.1. Muc tiéu chung

Panh gi4 hién trang tai nguyén loai TMC nham xay dung co so khoa hoc va thyc
tién dé dé xuét cac giai phap kha thi trong viéc bao ton va phat trién loai cdy nay tai
tinh Gia Lai.

2.2. Muc tiéu cu thé

1- Xac dinh dugc danh phap khoa hoc va dac diém sinh vat hoc 1am co s& phan

loai va nhan biét loai TMC;



2- Panh gia dugc dic diém phan bd va sinh thai ctia loai TMC tai tinh Gia Lai;

3- Xac dinh dugc co s& khoa hoc va thyc tién nhim dé xuit cac giai phap kha thi
phuc vu bao tdn va phat trién loai TMC tai tinh Gia Lai.
3. Y nghia khoa hoc va thuec tién
3.1. Y nghia khoa hoc

Luan an da cung cép dit liéu khoa hoc vé dic diém hinh thai, sinh thai va dinh
danh 3 loai TMC. B6 sung thém mot loai cay thuéc co gia tri vao tap doan cay thudc
Viét Nam. Pong thoi cung cap co s¢ khoa hoc vé k¥ thuat gieo wom va gy trong loai
TMC phuc vu cong tac bao t6n va phat trién.
3.2. Y nghia thue tlen

Luén an cung cap duogc dir liéu phan b6 loai TMC tai tinh Gia Lai. Pé xuét duoc
k¥ thuat nhan giéng, trong va cham soc loai TMC phu hop véi ving sinh thai va kién
thirc ban dja ctia nguoi dan, cling nhu cac giai phap quan 1y va phat trién bén vimg loai
TMC tai dia phuong nghién ctru.
4. Nhirng dong gop méi cia luin an

Dinh danh dugc tén loai TMC véi tén khoa hoc 1a Asparagus racemosus Willd va
bo sung nhirng thong tin maéi vé cac dic trung sinh hoc, sinh thai hoc va hién trang
phan bd cia loai trong tu nhién.

Xac dinh dugc mét sb co s& khoa hoc va thuc tién lam cédn ¢t cho viée dé xuat
cac bién phap k¥ thuat nhan giéng, k¥ thuat trong nham phat trién loai TMC theo hudng
bén viing, tao sinh ké va bao ton tri thirc ban dia tai dia phuong.

~ CHUONG 1

TONG QUAN TAI LIEU
1.1. Co s& Iy luin ciia cac van dé nghién ciru
1.2. Co s& thue tién
1.2.1. Nhirng nghién ctru & nwéc ngoai
1.2.1.1. Phan loai thuc vat hoc;
1.2.1.2. Pic diém sinh vat hoc;
1.2.1.3. Pic diém phan bd va sinh thai;
1.2.1.4. Gia tri sir dung va nhu cau bao ton;
1.2.1.5. Nhan giéng va gay trong;
1.2.1.6. Tinh hinh san xuéat va thi truong san pham TMC.
1.2.2. Nhirng nghién ctru & Viét Nam
1.2.2.1. Phan loai thuc vat hoc;
1.2.2.2. Bic diém sinh vt hoc;
1.2.2.3. Pac diém phan bo va sinh thai;
1.2.2.4. Gia tri sir dung va nhu cau bao ton;
1.2.2.5. Nhan giong va gay trong;
1.2.2.6. Tinh hinh san xuét va thi truong san pham TMC.
1.3 Nhan xét chung

CHUONG 2
POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Pham vi, d6i twong nghién ciru



2.1.1. Pham vi nghién ciru
2.2.1.1. Pham vi vé linh vuc nghién ciru

1- Thyc vat hoc: Nghién ctru vé hinh thai, phan loai, sinh truong, phat trién, sinh
thai va phan bd loai TMC tai khu vuc nghién cuu;

2- Lam hoc: Nghién ctru vé dic diém quﬁn thé, mot sd dic diém cau trac 1am
phan, sinh canh noi phan bd, dic diém tai sinh. K§ thuat gieo uom ciy con tir hat va
tréng thuc nghiém & hién truong;

3- X4 hoi: Nghién ctru tri thire ban dia vé khai thac str dung TMC 1am thudc, tinh
trang va cac mdi de doa, cc giai phap bao ton kha thi ddi véi loai TMC.
2.2.1.2. Pham vi vé khéng gian

1- Pham vi diéu tra thuc dia:

- biéu tra so bo: Pia ban diéu tra tai 13 huyén thudc tinh Gia Lai, uu tién chon
nhimg dia phuong da c6 thong tin vé loai TMC phan bo.

- Piéu tra ti mi: Bao gom 6 huyén: KBang, Kong Chro, Krong Pa, Mang Yang,
Chu Puh, Ptc Co. Mbi huyén chon 3 xa dé tién hanh diéu ta ti mi vé loai TMC.

2- Pia diém bd tri thi nghiém:

- Xay dung vuon wom san xuét cdy giéng tir hat: Tai Trung tim thuc nghiém
Mang Yang, tinh Gia Lai. Quy m6 di¢n tich 150m

- Trong thyc nghiém: Tai 03 dia diém, gom: (1) Xa bak To Pang, huyén Dak Po;
(2). Xa Ayun, huyén Mang Yang; (3). Xa Ia Chia, huyén Ia Grai, tinh Gia Lai. Dién
tich trong thyc nghiém tir 200 - 250m*dija diém.
2.2.1.3. Pham vi vé thoi gian

Pé tai duoc thuc hién va hoan thanh trong thot gian 03 nam (2017 —2019)

2.1.2. Doi tuwong nghién ciru

- Loai cay: TMC (4sparagus racemosus Willd.) c6 phan b tur nhién tai Gia Lai.

- Ngudn vat liéu giong: GoOm hat gidng cua loai TMC duoc thu thap tai thuc dia
va cac cay trong vuon mau dugc cach ly vdi cac loai khac cung chi Asparagus.

2.2. Noi dung nghién ciru

1- Danh phéap khoa hoc va dic diém sinh vat hoc ciia loai TMC

2- Pic diém phan bé va sinh thai ctia loai TMC

3- Co s6 khoa hoc va thuc tién dé bao ton va phat trién TMC tai tinh Gia Lai

4- P& xuat giai phap bao ton va phat trién loai TMC tai tinh Gia Lai
2.3. Phwong phap nghién ciru
2.3.1. Phwong phap tiép cin

- Tiép can 1y luan: Str dung céach tiép can hé thong theo “Khung Logic — LF” trong
1y luan va phan tich;

- Tlep can toan dién va phan tich théng tin da chiéu;

- Tlep c4n noi phan bd ty nhién cia loai;

- Tiép can thyc nghiém: vuon vom va trong TMC ngoai thuc dia.

2.3.2. Phwong phdp ké thira tai liéu thir cip

Dé tai da ké thira c6 chon loc cac tai liéu nghién ctru trong nudc va & nude ngoai
co lién quan dén loai TMC (phan loai, dac diém phan bd, dic diém sinh vat hoc, sinh
thai hoc, gia tri st dung, k¥ thuat nhan giéng, gieo uom va gay trong,...) dé dinh huéng
cho cac ndi dung nghién ctru va phan tich két qua.

2.3.3. Phwong phdp thu thdp tai liéu so cdp
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2.3.3.1. Phuong phdp xdc dinh danh phdp khoa hoc va déic diém sinh vit hoc
a) Phuong phap giam dinh loai va xac dinh danh phép khoa hoc

- Str dung phwong phép so sanh hinh thai: P6i chiéu hinh thai mau vét thu thap
dugc voi cac tai ligu sir dung trong dinh danh loai cia Pham Hoang Ho (1999, 2000)
[13], Flora of China [62] va http://www.theplantlist.org [101].

- Phuong phap sinh hoc phan tir: Dé tai da tién hanh phan tich di tuyén tur mau 1a
loai TMC, str dung makers ITS 1, matK, ddi chimg trén Ngan hang gene quéc té
(https://www.ncbi.nlm.nih. gov/genbank) so voi1 cac loai da co6 ¢ Vit Nam.

b) Phuong phdp xéac dinh mdt s6 dic diém sinh vat hoc co ban caia TMC

- Phuong phap x4c dinh hinh thai: Pinh tinh (quan sat, mé6 ta); dinh lugng (do
dém kich thudc than, 14, hoa, qua, hat,...).

- Phuong phap xac dinh dac diém vat hau hoc, dic diém tai sinh

+ Diéu tra phong van nguoi dan dia phuong;
+ Quan sat, theo ddi qua trinh sinh truong phat trién cia TMC ¢ thyc dia.

Tong hop so lidu tir diéu tra phong van ngudi dan dia phuong va quan sat, theo
doi thuc dia nham xay dung lich sinh truong, phat trién, dac diém tai sinh cia TMC.
2.3.3.2. Phurong phdp xdc dinh déic diém phéan bé va sinh thdi

a) Piéu tra so bé (diéu tra phdt hién):

Tién hanh khao sat, diéu tra so bo trén cac truc dudng di qua cac huyén trong khu
vuc nghién ctiru. Str dung bang hoi kém theo hinh anh cta loai TMC dé thu thap thong
tin tur cong déng lam co s& dinh hudng cho viéce thiét 1ap cac tuyén diéu tra,...

b) Piéu tra ti mi:

- Thiét 1ap hé thong tuyén diéu tra theo lat cat dia hinh: Tuyén phai di qua nhiéu
dang dia hinh, sinh canh (trang thai rung) va chiéu dai tuyén phu hop voi thuc té. Tai
mdi huyén, 1ap it nhat 3 tuyén diéu tra mang tinh dai dién cho dic diém dia hinh va
sinh canh cua khu vuc.

- Lap hé théng cac 6 tiéu chuan (OTC) thu thap dir licu diéu tra:

+ OTC dién hinh: Dién tich 2. 000 m?/6, gom 18 OTC (trung binh 3 OTC/huyén)
duoc lap de diéu tra ty my dic diém cAu trac cac thanh phan ctia quan x3 thuc vat va
cac yéu to lap dia dai dién cho dia diém khéo sat. St dung may dinh vi GPS dé luu toa
d6 diém phan bd caia TMC 1am co so x4y dung ban do phan b.

+ OTC hé thong: Dién tich 100 m%/6, tong cong 930 6, phan bd déu khip khu vuc
nghién ctru dé danh gia hién trang va phat hién quy luat phan b cta loai theo cac nhan
t6 dia 1y, dia hinh va cac yéu t6 sinh thai.

- Tinh toan cac chi tiéu cua lam phén: Mat d¢ (N/ha); D1,3; Hvn trung binh; trir
lwvong (M/ha), mat do tai sinh,...duoc tinh toan, tong hop theo phuong phap xt 1y s6
liéu diéu tra 1am hoc,...

- Panh gia dic diém dat dai: Pao cac phiu dién phy diéu tra dic diém tang dat
mat (thanh phan co gidi, 46 pH ciia dat); Ké thira cac tai liéu lién quan dén dat dai khu
vuc nghién cuu;

- Panh gia ddc diém khi hau: Tich hop gian d6 nhiét am (Waussen Walter) va Chi
s6 kho han ciia Thai Van Trimg dé danh gia.
2.3.3.3. Phwong phdp xdc dinh co sé khoa hoc va thue tién dé bdo ton va phat trién
TMC tai tinh Gia Lai



a) Phuong phdp xdc dinh tri thirc ban dia cia céng dong Bahnar, Jrai vé khai
thac va sw dung TMC

(1). Xac dinh cac diém nghién ctru va dung luong miu diéu tra:

- Piém nghién ctru: GOm 6 huyén dai dién cho van hoa truyén théng cua cong
dé)ng nguoi Bahnar, Jrai thudc tinh Gia Lai, trong do: Piéu tra tri thirc ban dia cua cong
d6ng Bahnar ¢ 3 huyén: Mang Yang, Kong Chro, KBang; va cong dong Jrai & 3 huyén:
Krong Pa, Chu Puh, Buc Co.

- Dung luong mau dleu tra: Phong van 60 nguoi (30 nguoi Bahnar va 30 nguoi
Jrai). Pbi tuong phong van bao gdm: Cac thiy thudc, nhitng ngudi am hiéu vé cay
thude, bai thudc duge cong dong nguoi Bahnar, Jrai khai thac va str dung chita bénh.

(2). Phuong phap Thuc vat hoc dan tdc

Pé tai da st dung phuong phap Thuc vat dan tdc hoc ctia Gary J. Martin (2002)
[26], bao gdm: i) Thu thap mAu tiéu ban cay thudc; i) Pinh danh loai cay thudc; iii) Sir
dung phuong phap phong van ban ciu tric dé thu thap thong tin vé hoat dong khai
thac, sir dung TMC lam thuc chita bénh.

b) Phuong phap danh gid thuc trang cong tac quan ly va cdc méi de doa

- biéu tra phong van nguoi dan dia phuong: Gom 60 phiéu diéu tra di dugc trinh
bay ¢ muc 2.3.3.3 (a, (1)).

- Piéu tra phong van can bd Nha nudc lam viée tai dia phuong (cén bd xa, can bd
1am nghiép, kiém 1am so tai): 30 phiéu diéu tra dé thu thap thong tin vé tinh hinh quan
Iy LSNG, cdc mdi de doa dén sy sinh ton cua loai TMC.

¢) Phwong phdp xdc dinh khu vue tiém ning gay trong va phat trién TMC

(1). Co so dur liéu xay dyng ban d6 khu vue tiém nang gay trong TMC

Tich hop s6 liéu diéu tra thyc dia vé su phan bd cta loai TMC vdéi cac tai lidu thi
cap: Ban dd khi hau (nhiét 46, lugng mua), ban d6 dia hinh (dai cao, do déc, hudng
phoi), ban do dét, ban d6 hién trang rimg cua tinh Gia Lai. Déi chung tai liéu tong
quan, bo sung, diéu chinh dé xac dinh su tuong thich vé dic diém sinh thai loai, su
tuong thich dic diém diéu kién 1ap dia, dong thoi thiét 1ap cac 10p ban d6 tuong thich
vé nhiét do, lwong mua, do tan che, do cao, dd doc, huong phoi dia hinh, loai dat d6i
v6i loai TMC.

(2). Khu vuc tiém ning gay trong va phat trién loai TMC

Tu cac dic diém sinh thai cua cay TMC, tién hanh mo hinh héa 1én ban d6 dua
trén cac dir liéu ban d6 nén theo dang nhi phan (nghia 13 khu vuc thich hop va khu vuc
khong thich hop) va tach cac 10p ban d6 thanh phan c6 dic diém tuong thich ra, sau d6
chéng 16p dé chon cac khu vuc hoi tu déy du céac dic diém tuong thich vé khi hau, loai
dat, dja hinh, sinh canh cho loai TMC sinh trudng va phat trién. Quy trinh x4y dung
ban do phéan bd tiém ning cta loai TMC dugc trinh bay ¢ hinh 2.4.

d) Phuong phap xdy dung ky thuadt gieo wom cay con tw hat loai TMC

1- Thu hai, ché bién hat gidng

- K& thira tai liéu, kién thtrc ban dia da c6 vé thu hai va ché bién hat giéng;

- biéu tra phong van nguoi dan dia phuong,...

- Theo ddi thoi diém qua chin, xac dinh thoi diém thu hai thich hop, thu hai qua
va so ché hat giéng.
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2- Bao quan hat giéng

M Thi nghiém 1: Nghién ctru anh huéng phuong thirc bao quan dén kha ning
nay mam cta hat giéng TMC.

Thi nghiém gdom 2 cong thirc (CT): Phuong thirc bao quan kho thong thudng
(CT1.1): Hat cho vao hii sanh c6 nip day kin sau d6 dat hii sanh noi kho réo, thoang
khi; Phuong thirc bao quan lanh (CT1.2): Hat cho vao hop nhya c6 nip kin dua vao
bdo quan trong ngan mat cua tu lanh.

Thi nghiém b tri ngAu nhién hoan toan, lip lai 3 1an. Chi tiéu theo ddi, do dém la
ti 16 nay mam cua hat theo cac mdc thoi gian c6 han dinh.

3- Xt ly hat gidng trude khi gieo

M Thi nghiém 2: Nghién ciru 4nh huong phuong phép xir Iy dén kha niang nay
mam ciia hat gidng loai TMC.

Thi nghiém xir 1y hat giéng véi 03 cong thirc sau day:

- CT2.1: Ngam nudc thuong trong thoi gian 12 gio;

- CT2.2: Ngam nudc ti 1€ 2 s6i 3 lanh (khoang 40°C) trong thoi gian 12 gio;

- CT2.3: Ngam nudc ti 1& 3 s6i 2 lanh (khoang 54°C) trong thoi gian 12 gid.

Thi nghi¢m bo tr ngau nhién hoan toan, 13p lai 3 lan, moi diéu kién khac déu d(‘A)ng
nhat. Chi tiéu theo ddi, do dém 1a ti 1€ nay mam theo cic mdc thoi gian c6 han dinh.

4- Gieo wom tao cdy con

M Thi nghiém 3: Nghién ctru anh hudng ctia hén hop rudt bau dén sinh trudong
cay con TMC trong giai doan vuon wom.

Thi nghiém gom cac cong thirc thanh phan rudt biu nhu sau:

- CT3.1: Pat tang A (69%) + phéan hitu co (30%) + super 1an (1%)

- CT3.2: Pat tang A (69%) + phan vi sinh séng Gianh (30%) + super 1an (1%)

- CT3.3: Dat tang A (69%) + tro triu (30%) + super 1an (1%)

- CT3.4 (ddi chtng): Dat tang A 100%

Thi nghiém duogc bd tri theo khoi ngau nhién hoan toan, lip lai 4 lan, moi diéu kién
khac déu déng nhat. Chi tiéu theo ddi va do dém 13 chi s6 sinh trudong H, D va ty 1é song.
S6 lan do dém 03, dinh ky 01 thang do 1 lan.

M Thi nghiém 4: Nghién ctru ché d6 bon thic phan anh hudng dén sinh trudng ciia
cay con TMC trong giai doan vuon wom.

Thi nghiém gom 3 céng thirc sau:

- CT4.1 (d6i chimg): Khong bon phan

- CT4.2: Phan NPK Dau tréu 20-20-15+TE

- CT4.3: Phan DAP (Di amén phét phat)

Thi nghiém bé thi ngiu nhién 3 1an 1ip, moi diéu kién khac déu dong nhit, duoc
trién khai trong 3 thang, do dém chi tiéu H, D va ti 1¢ sdng mdi thang 1 lan.

M Thi nghiém 5: Nghién ctru nhu cdu anh sang ctia cdy con TMC trong giai doan
vuon uwom.

Ap dung k¥ thuat gian che nhan tao dé tao cc diéu kién che sang

- CT5.1: Khong che (100% anh sang tu nhién)

- CT5.2: Che anh sang 25%

- CT5.3: Che anh sang 50%

- CT5.4: Che anh sang 75%




B4 tri thi nghiém theo khdi ngiu nhién véi 3 1an lap, moi diéu kién khac déu dong
nhét, duoc trién khai trong 3 thang, do dém chi tiéu H, D va ty 1& séng mbi thang 1 1an.

e) Phwong phdp xdy dung ky thudt gdy trong loai TMC trén cdc diéu kién ldp dia
khac nhau tai Gia Lai

1- Phuong thirc trong

M Thi nghiém 6: Nghién ctru anh hudng ciia phuong thire trong dén chat luong
vuon cay TMC.

- Phuong thtrc trf)ng xen dudi tan rung (CT16.1)

- Phuong thirc trong trén dat trong (CT6.2)

Thi nghiém bé tri lap lai 3 1an, cac yéu té khac dugc xem 1a dong nhat Chi tiéu
do dém: Ty 1¢ séng, tinh hinh sau bénh, ting trudong H, D, ning suit & ca & mdi phuong
thirc gy trong.

2- Trong TMC trén 3 dia diém c6 diéu kién lap dia khac nhau

M Thi nghiém 7: Nghién ctru anh huong phuong phap trong, ché d6 bon 16t va
bon thic dén sinh trudng, phat trién cia TMC trén 03 dia diém c6 diéu kién sinh thai
khéc nhau.

Thi nghiém trong & noi dat tréng, duoc bo tri ngau nhién véi 3 1an lap, mdi lip
trong 50 cdy, gom 18 cong thirc thi nghiém,...

Tién hanh theo doi, do dém céc chi tiéu D, H, ty 1€ séng, tinh hinh sau bénh hai
TMC. Riéng chi tiéu ré& ca (s6 ct, chiéu dai ct, dudng kinh ci, trong luong cu) dugc
do dém, xac dinh sau 24 thang ké tir khi trong.

2.3.4. Phuwong phdp xdc dinh gidi phdp béo ton va phit trién loai TMC Gia Lai

- Str dung bang hoi dé thu thap thong tin tir nguoi dan dia phuong, chinh quyén
va can bd 1am nghiép trén dia ban nghién ctru.

- St dyng phuong phap phan tich ma tran cac mdi de doa, tim ra nguyén nhan va
dé xuét cac giai phap nham bao tdn va phat trién loai TMC tai Gia Lai.

2.3.5. Phwong phdp xit Iy sé liéu nghién civu

a) Xu ly s6 lidu diéu tra trén cac OCT, cac ‘bang hoi diéu tra:

Pé tai da str dung cong cu Excel va SPSS dé xur ly sO lidu diéu tra thu thap dugc

b) Xu ly s liéu cac thi nghiém gico vom va trong T™MC:

Céc s6 lidu dugc tong hop va phan tich trén phan mém SPSS vé céc chi tiéu, tinh
toan cac dic trung thong ké co ban theo cac quy trinh,...

) ] ) CHIZO’N G3 o .
KHAI QUAT DIEU KIEN TU NHIEN, KINH TE XA HQI TINH GIA LAI

CHUONG 4
KET QUA NGHIEN CUU VA THAO LUAN

4.1. Danh phap khoa hoc va dic diém sinh vét hoc ciia loai TMC
4.1.1. Giam dinh loai va xdc dinh danh phadp khoa hoc

a) Két qua gidm dinh theo phwong phdp hinh thdi so sdanh

Dai chiéu hinh thai mau vat cta loai TMC thu dugc & thyc dia, so sanh voéi tai

licu cia Pham Hoang HO (1999, 2000) [14], Flora of China [62] va
http://www.theplantlist.org [102], da cho két qua loai cay ban dia phan bd tu nhién tai
tinh Gia Lai chinh 1a TMC (4sparagus racemosus Willd.), (phu luc 4.1).

b) Két qua giam dinh lodi theo phirong phdp phdn tich cdu tric phéan tir:
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M Vung trinh tw ITSI:
Giai trinh tu ITS1 dugc mo6 phong nhu sau (Hinh 4.1)

Chiéu xudi
S .ilrﬂIIII.I.IIIm-lIIIMMJdImHIWIHIMNWHHHHHWEllﬂllll.lll']ﬂllﬂlﬂ all
I.'.l.hﬂl-vf'l' l Fp3 1 Pt

'Ii-'l E-1 ]
L]

IR AT ST L
lliliillll'llllillﬂs:l:ll

il
Wi
(Chiéu ngueoc
A T
= ““li:nﬂll HHHH"“HH“"MUmﬁlﬂllmlmmllmhmm i .

nh‘ﬁ’iaﬁ'rﬂmhlm i Ao

Hinh 4.1. Gidi trinh ti ITSI sdp xép thang hang theo chiéu xudi va ngugc [44].
- Xay dung cay pha h¢ (Hinh 4.2):

[ ] L] I n B a2 3 A - l l- m l l I

Asparagus cochinchimensis IN1715599
94 A‘:Awmgm cochinchinensis IN171595
63 L Asparagus officinalis HM9901035

Asparagus veopodinens GO 166855

Asparagus schoberioides IN1T1635

94

Asparagus aethiopicus HM357930
Asparagus densifforns HM357929
— Asparagus racemosus KR215620

MAU AS
JLEAsmmgm racemosts GUATA426

79

99

—
001

Hinh 4.2. Cdy phd hé ving trinh tw ITSI ciia MAU AS so véi cdc lodi thudc chi

Asparagus tir co so dir lieu GeneBank [44].
M Vung trinh ty matK:

- Giai trinh ty matK dugc mo6 phong nhu sau (Hinh 4.3):

Chidu xudi

i hidu mgegre

Hinh 4.3. Gidi trinh tw matK sdp xép thang hang theo chiéu xudi va nguegc [44].
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- Két qua xay dung ciy pha hé (Hinh 4.4):

MAU AS
Asparagus racemosus ABS4650]
L= Asparagmy aethiopicus ABG46503
Asparagus filicinus ABG646505
Asparagus setacen KITT2568
58 Asparagus cochinchinensis GO434055
Asparagus fallac KI1747647
Asparagny trichophylfus GO434058

Asparagus retvofraciuy KP1O9GOG

| L Asperagms asperus KP110132
Asparagus ovatus 10435564

I —
0.001
Hinh 4.4. Cdy phd hé ving trinh tw matK ciia MAU AS so véi cdc lodi thude chi
Asparagus tw co so dir lieu GeneBank [44].
M Két luin vé cau tric di truyén:

- Trong so d6 cay pha hé ving trinh tu ITS1 MAU AS (miu phén tich) xép gon
gitra 02 taxa Asparagus racemosus GU474426 va A. racemosus KR215620 da dugc
cong bo trén GenBank véi do tin cay (bootstrap) 99% (Hinh 4.2); MAU AS va 02 taxa
Asparagus cochinchinensis IN171595 va A. cochinchinensis IN171599 xép ¢ 02 nhanh
pha hé khac nhau (Hinh 4.2). )

- Trong so d6 cdy pha hé ving trinh ty MatK (hinh 4.4), MAU AS xép chung
nhom v6i loai Asparagus rcemosus KR215620 véi @ tin ciy (bootstrap) 64%; MAU
AS va loai Asparagus cochinchinensis xép & 2 nhanh pha hé khac nhau (Hinh 4.4).

Két luan giam dinh: Mau 14 (MAU AS) mang phan tich c6 quan hé di truyén
gan véi loai Asparagus racemosus Willd (phu luc 4.2).

Nhu vay 1a c6 thém mot bang chimg dang tin cdy nita dé khang dinh d6i tuong
nghién ctru cta ludn an - loai cdy thudc chi Asparagus phan bd tu nhién & tinh Gia Lai,
Viét Nam chinh 1a TMC (4sparagus racemosus Willd.).

4.1.2. Diic diém sinh vit hoc ciia loai TMC
4.1.2.1. Bdc diém hinh thai

Hinh 4.5. Hoa cua loai TMC: A. Canh mang hoa; B. Chum hoa
TMC la mét loai cay day leo dai 2-3 m, duong kinh 1,5-4,5 mm (trung binh 2,89
mm), ¢6 gai nhon. L4 dang vay nho ¢ phan than sat gbc, sém rung. Diép chi (14 gia do canh
nho phan hoa thanh va thyc hién cac chiic nang sinh ly cua 1a) chum 2-3.
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Hoa ludng tinh, mau tr:fmg kem, c6 mui thom diu, moc thanh chum don dai 1-4 cm,
voi nhuy ngin, ché ba. Bau nodn 3 budng, khong 16ng (Hinh 4.5). Dang qua mong co 3
mui hoi tron. Kich thude qua: phﬁn rong nhét dat 7,8-12,1 mm. Qua khi chin c6 mau do,
chtra 1-3 hat, ¢6 khi 5-7 hat; hat mau den bong, hinh elip hoac hoi det, duong kinh 3,5-
5,5 mm. Dang ré ct thon déu hinh diia, mau vang nhat, dai 10-40 cm, cé bi¢t dai dén 100
cm, duong kinh 6-10 mm, ¢ tim rudt nhd, it ré con.
4.1.2.2. Bdc diém sinh trudng va phdt trién

Két qua khao sat tai thuc dia cho thdy: TMC 1a loai ciy song da nién va c6 chu ky
phat trién theo mua trong nam rat rd rét va 6n dinh.

Bing 4.2. Chu ky sinh truéng va phdt trién cia loai TMC

Céc thang trong nam

Thotgian =y T TV [ v [ vl VI VI X ] X | XXl
Ra than, 14 non
Ra ré cti moi
. L Ra nu, nd hoa
Nam th nhat Hinh thanh qua
Qua gia, chin
Qua roi rung

Néam thtt hai | Than, 14 lu1 tan

4.1.2.3. Bdc diém tdi sinh

Bang 4.3. Hién trang tadi sinh ty nhién cua TMC

Mat do Nguén géc Chat luong
b6 (cay/ha) tai sinh tai sinh
TT | Dia phuong tar}]‘;he Cay (t::f Téng | Hat | Chdi | Tét | TB | X4u
me | .| cong | (%) | (%) | (%) | (%) | (%)

1 | Kong Chro 0,1 54 | 104 | 158 | 17,3 | 82,7 | 20,7 | 31,4 | 479

2 | Krong Pa 0,1 47 | 94 | 141 | 13,7 | 86,3 | 10,5 | 36,7 | 52,8
3 | KBang 0,1 61 79 | 140 | 5,0 | 95,0 | 4,2 | 19,5 76,3
4 | Mang Yang 0,1 30 | 111 | 141 | 854 | 14,6 | 8,9 | 32,5 58,6
Chu Puh 0,1 58 | 87 | 145 | 7,5 | 92,5 | 5,8 | 25,3 | 68,9

6 |Duc Co 0,1 48 | 85 | 133 | 12,5 87,5 | 7,6 | 21,6 | 70,8
TB 0,1 50 | 93 | 143 | 23,6 | 764 | 9,6 | 27,8 | 62,6

Bang 4.3 ghi nhan, mat d0 phan b6 cua loai TMC ¢ khu vuc nghién ctru dat trung
binh 143 cay/ha, trong d6 mat do cay me la 50 cay/ha va mat dg cay tai sinh dat trung
binh 93 cay/ha,...

4.2. Pic diém phan bd va sinh thai ciia loai TMC
4.2.1. Hién trang phdn bé ciia loai TMC
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4.2.1.1. Phdn b6 theo yéu t6 dia Iy va don vi hanh chinh
4.2.1.2. Phdn bé theo yéu t6 dia hinh: (1). P cao, do doc, (2). Hudng phoi,(3). Vi tri
dia hinh).
4.2.1.3. Phdn bo theo mét s6 yéu t6 sinh thdi: (1). Pdc diém khi hdu (ché d¢ mua, ché
dé nhiét), (2). Pdc diém ddt dai (loai dat, thanh phan co gi6i, dé pH,...), (3). Sinh canh
va cdu triic ldm phan.
4.2.2 Pic diém phén bo va sinh thdi

Tir két qua diéu tra thuc dia, budc dau di xac dinh mot sé dic diém sinh thai cha
yéu cua loai TMC nhu sau:

Bing 4.11. Tong hop két qud khdo sdt hién trang phdn bé cua loai TMC theo yéu té
dia hinh va sinh thai

STT Yéu t6 dia hinh va Hién trang phéan bo
sinh thai Cao Trung binh |  Thap Rét thap
A 100-200; 401-700;
1 D3 cao (m) 201 - 400 701-800 201-1000 > 1000
2 Do dbc (d6) 25-30; 3-8 8-15 15-20 > 30
3 Hudng phoi Nam, Tay Tay Nam | Bic, Pong | Pong Nam
4 Vi tri Suon Chan - Dinh
L, s K, 1 A dat x6i mon dat do
o dat xam dat co tang . 4
5 Loai dat \ e e manh cé da bazan
ngheo bazo sét chat X A A \
16 dau tang day
6 | Do day tang dat (cm) <30 51-70 31-50 >70
o Rung khop ‘
bat trong, nghéo ; Rung trong; Rung
7 Sinh canh trang cd, Rung Datnong | LRTX TB
cay bui LRTX nghiép - Giau
ngheo
8 Do tan che <0,17 0,17 -0,30 >0,30 >>(,30
9 Céc yéu t6 khac*

(*) Mot s6 yéu to sinh thai khac c6 lién quan dén loai TMC
a) To thanh cdy go wu thé noi co loai TMC phan bo tdp trung:

- Rimng khop nghéo: Bao gém 3 uu hop chinh: 1- Cam lién, Cim xe, Binh linh,
Béng lang 61, Chiéu liéu; 2- Loc vung, Cam lién, Coc chudt, Tram héng. 3- Cam lién,
Dau song nang, Ca chit.

- Rung 14 rong thuong xanh nghéo: Bao g6m 3 wu hop chinh sau day: 1- Loc ving,
Tram dai, Kha thu cudng dai, Khao nudc, Giang huong; 2- Tram hong, Loc vimg, Khéo
nuoc, Lo1; 3- Loc vung, Dé cau qua det; 3- Thanh nganh, Tram, Dé xanh, Na hong,
Binh linh.

b) T6 thanh va do che pht tAng cay bui, dy leo, tham c6 noi c¢6 loai phan bs: Co
tranh, Le, D6t, Cé lao, voi dd che phu trung binh 1a 54,02%.
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c¢) Cac loai dong vat co lién quan dén su phat tan, phat sinh loai: Qua cia TMC
khi chin ¢6 vi ngot, thu hat mét s6 loai chim, soc, chudt tim dén an qua, di gép phan
phat tan hat giong loai cay nay trong moi truong ty nhién.

4.3. Co s6 khoa hoc va thye tién dé bao ton va phat trién TMC tai Gia Lai

4.3.1. Tri thirc ban dia vé khai thdc va sit dung TMC

4.3.1.1. Kién thirc nhdn biét loai TMC

4.3.1.2. Ky thudt khai thadc, ché bién TMC lam thuéc chita bénh va cham séc sirc khode
cong dong

Két qua nghién ctru cua dé tai da suu tam duoc 15 bai thudc, gém 7 bai doc vi va 8
bai da vi co thanh phﬁn TMC dugc cong déng Bahnar, Jrai sir dung dé chita tri 10 nhém
bénh khac nhau. Trong s6 15 bai thude chira vi TMC, ¢6 3 bai sir dung dbi véi phu nir sau
sinh. Theo danh gia cta cac thay thudc va ngudi dan dia phuong, TMC dung rat hiéu qua
d6i voi san phuy sau khi sinh vé6i tac dung ting cuong sd lwong va chat luong sita, dong
thoi boi bo stre khoe, tri chuing chéng mat, u tai.

4.3.2. Thuec trang cong tac quén Iy va cac moi de doa véi loai TMC tai Gia Lai
4.3.2.1. Thuc trang cong tac quan ly

Thuec té hién nay & hau hét cac dia phuong thudc tinh Gia Lai, hoat dong khai
thac LSNG chua dugc cac co quan chic nang va don vi cht rirng quan 1y, giam sat,
kiém tra theo dung qui dinh ctia phap luat hién hanh.
4.3.2.2. Cdc méi de doa dén tri thirc ban dia cia cong d&ng Bahnar, Jrai vé bdo ton
va phdt trién, khai théc va sir dung TMC lam thuéc chita bénh

a) Cac mbi de doa dén hoat dong bao tf)n va phat trién loai TMC: C6 7 mdi de doa
khac nhau dén su ton tai va phat trién cua quan thé loai TMC: khai thac san pham 1am
thudc khong ben vitng, san xuat nuong ray trai _phép,...

b) Cac mbi de doa dén tri thire ban dia vé khai thac va sir dung TMC lam thude
chita bénh: C6 5 mbi de doa & mirc d6 khac nhau: kha ning luu giit tinh nguyén ven cta
tri thirc ban dia thap, su rang bugc boi dinh ché cuia dong ho, gia dinh,..

4.3.3. Tiém nding gdy trong va phdt trién TMC
4.3.3.1. Co 56 dir lidu xdy dung ban do khu v tiém nang gdy trong TMC

a) bac diém sinh thai: Ché d¢ nhiét, luong mua, do tan che

b) Dicu kién 14p dia: Pat dai, d doc, do cao dia hinh
4.2.3.2. Xdc dinh khu vuec tiém nang phuc vu gay trong va phat trién TMC

Tir cac didc diém sinh thai va phan bb ciia cdy TMC, tién hanh mo hinh hoa va xéac
lap dugc ban dd khu vuc c6 diéu kién phu hop véi dac diém sinh thai caa loai TMC.
bay chinh la cac khu vyc co thé xuat hién loai cay nay trong ty nhién va cing 1a khu
vuc tiém nang dé gay trong va phat trién loai nay trong tuong lai.

Két qua chdng xép ban d6 va tinh toan cho thay c6 hon 695.002 hecta phu hop
v6i dic diém sinh thai cua cdy TMC, trong d6 Chu Prong, Krong Pa, Kéng Chro va Ia
Pa 13 4 huyén c6 dién tich phu hop 16n nhat, ...

Trén co sé tong hop va phan tich cac nguodn tai liéu thir cap, két hop voi két qua
diéu tra thuc dia vé phan bd ty nhién cia TMC, sau d6 so sanh véi ban d6 khu vuc phu
hop véi dic diém sinh thai cua loai cdy nay. Két qua tring khdp hoan toan vé vi tri phat
hién loai TMC trén thuc dia va khu vuc thich nghi vura tinh toan dugc (hinh 4.17).

Tir nhitng co sé khoa hoc va thyc tién da duoc dé cap 6 trén, co thé nhan dinh loai
TMC c6 kha nang giy trong thanh cong tai mot sé dia phuong thudc tinh Gia Lai.
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Hinh 4.17. Ban dé tiém nang phdn bé ciia loai TMC
4.3.4. Ky thudt gieo wom cdy con tir hat giong loai TMC
4.3.4.1. Ky thudt thu hdi, ché bién va bdo qudn hat giong TMC

a) Thu hai va ché bién hat gidng:

- Cac chi tiéu hat giéng.' Két qua xac dinh dugc do thudn hat dat trung binh
98,35%, trong do ti 1€ hat chic 99,13%, hat 1ép 0,87%; trong luong trung binh 1.000
hat 13 64,25 gam; trung binh 1.000 gam (1,0 kg) c6 15.564 hat; ty 1¢ nay mam dat trung
binh 71,35%; thé ndy mam trung binh dat 9,2%.

- Bdo quan hat giong: Co thé sir dung 2 CT bao quan hat gidng: Bao quan kho
thong thuong va bao quan lanh. Pé c6 dugce chit luong hat giéng TMC tt nhét, nén bao
quan va st dung trong thoi gian t6i da 13 12 thang sau khi thu hoach hat.

b) K¥ thuat gieo wom tao cdy con TMC

- Xir Iy hat giong: Két qua xu 1y s6 liéu cho thay khong co sy sai khac vé ty 18 nay
mam (muc ¥ nghia dat 0,8 > 0,05). Vi vy, trong truong hop ndy, nén chon phuong
phap xtr 1y d& dang va tiét kiém nhét, d6 1a: phuong phap xir Iy ngdm nudc ty 1& 3 soi
2 lanh trong thot gian 12 gio (CT2.3).
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- Thanh phan ruét bau: Két qua xur 1y s6 liéu thay réng chi tiéu D dugc xép thanh
3 nhom riéng biét. Trong do CT3.4 (thanh phan rudt bau 1a 100% dat tang A) cho gia
trj dudng kinh nhoé nhét (1,02 mm), trong khi CT3.3 (69% dat tang A +30% tro tréu +
1% super 14n) cho gia tri D 14 16n nhat (1,34 mm), CT3.1 (69% dit ting A + 30% phan
hiru co + 1% super lan) va CT3.2 (69% dit ting A + 30% phan vi sinh song Gianh +
1% super lan) dugc xép cuing nhom do khong co su sai khac 1 rét va ¢ mirc do sinh
trudng trung binh vé D cia TMC. Trong khi d6, v6i chi tiéu H dugc xép thanh 4 nhom
riéng biét boi sy sai khic c¢6 y nghia vé sinh truong. Trong d6 CT3.1 van cho gié tri
nho nhét 13 10,36 cm va CT3.3 van cho gia tri H 1a 16n nhét 12 17,11 cm. Nhu vay, khi
gieo uom cdy giéng TMC nén chon thanh phan rudt biu gém 69% dét ting A + 30%
tro trau + 1% super lan.

- Ché d¢ bén thiic: Két qua xir Iy thong ké ghi nhan sy khac biét vé sinh trudng
D, trong d6 CT4.1 (khong bon phan) cho gia tri D nho nhat (1,37 mm), trong khi CT4.3
(bon phan DAP) cho gia tri D 16n nhét (1,90 mm), CT4.2 (bén phan NPK dau trau 20-
20-15+TE) & mitc d6 sinh truéng trung binh vé D cia TMC. Tuong ty, chi tiéu H ciing
dugc xép thanh 3 nhom khac biét, trong d6 H & CT4.1 cho gié tri nho nhat (20,42 cm),
trong khi d6 CT4.3 cting cho gia tri H lon nhat (30,96 cm), CT4.2 & muc do sinh truong
trung binh vé H cia TMC. Nhu vay, khi gieo wom ciy giéng TMC nén chon che do bon
thic phan DAP (D1 amo6n phot phat) s€ cho sinh truong, ty 1¢ song ciy giéng tot nht.

- Ché d¢ che sang: Két qua xur 1y s6 liéu thong ké ghi nhan ting truéng D & cac
cong thirc che sang co sy khac bi¢t ro rét, trong d6 CT5.1 (khong che sang) c6 sinh
truong D cao nhat (2,13 mm), CT5.4 (che sang 75%) cho sinh truong D thap nhat (1,21
mm). Nguoc lai, cong thirc khong che sang cho gia tri H thap nhat (22,57 cm), trong
khi d6 cong thirc che sang 75% cho gia tri H 16n hon (35,26 cm). Thyc tién nghién ctru
cho thay loai TMC gieo uom trong dleu kién khong che sang, cay cung cap, it sau bénh
va ti I¢ cay dat ti€u chuan cao khi xuét vuon di trong, dong thoi tiét kiém dugce chi phi
dang ké vi khong phai 1am gian che sang.

4.3.5. Ky thudt trong loai TMC trén cdc diéu kién ldp dia khdc nhau
4.3.5.1. Chon dat trong

4.3.5.2. Phuong phdp lam dat

4.3.5.3. Két qua trong TMC tai 3 dia dzém c6 diéu kién lap dia khdc nhau

a) Anh huong ctia phuong thuc trong dén sinh truong duong kinh, chiéu cao va
sinh khi ctia TMC: Gia tri trung binh cua cac chi tiéu vé sinh tuong va sinh khéi (SK)
O phuong thurc trong trén dat tréng cao hon so voi trong duoi tan rung, trong do dang
cha y SK tuoi ré cii cao gip 15,12 lan va SK kh6 ré cli cao gap 17,11 lan, nghia la ty 1¢
SK khé/tuoi ¢ phuong thirc trong trén dat trong cao hon trong duoi tan rung. Nhu vay,
trong TMC trén dét tréng s& mang lai nang suit cao hon so véi trong & dudi tan rimg.

b) Anh hudng ctia noi trong dén sinh trudng, sinh khdi va ty 1& séng TMC:

Két qua xur 1y thdng ké sd liéu trong thue nghiém TMC tai 3 dia diém co diéu kién
1ap dia khac nhau dugc trinh bay & bang 4.27.

Bang 4.27 chi ra sy twong tac cua tung nhan t6 don 1 (noi trong, phuong phap trong,
bon 16t va bon thuc) dé co anh huong dén sinh truong, sinh khéi va ty 1¢ séng cta T™C
(céc nhén t6 don I¢ nay déu c6 mirc y nghia bé hon 0,05), trong khi do su tuong tac tong
hop da nhén t6 13 khong anh huong dén céc chi tiéu nay khi gay trong ngoai thuc dia (su
tuong tac da nhan t6 nay déu co6 muc ¥ nghia 16n hon 0,05).
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Bing 4.27. Két qud phan tich phwong sai da nhdn t6 tac dong den sinh truong D, H

va sinh khoi cia TMC trong diéu kién gdy trong

Ngudn , , Ftinh | Ftinh | F tinh | F tinh | F tinh ty
bién dpng | ¥ UMb DI Fnh H g yrclSKKTC| SKCT | SKCK | 1¢ séng
Thamsé twdo  [27110,6™(30362,6™ | 1464,7"| 1494,2"*|1699,7"* [ 1009,1**|45442,5"
Noi trong 527,9" | 72,76™ | 33,87" | 35,85™ | 38,94 | 30,60" | 18,03
Phuong phép trong | 4,86° | 0,47 | 1,38 | 126 | 129 | 074 | 334
Bén 16t 103,06™ | 113,29 | 43,43 | 43,19™ | 44,35 | 29,46 | 0,01
Bén thuc 46,296™ | 58,30 | 18,76™ | 18,85™ | 20,28" | 12,60"* | 1,00
Tuong tac . .t
o1t & bom i | 337 | 732 207 | 1,94 | 2,16 | 220 | 630
T. e phuong phap | o9 | 93 | 029 | 030 | 008 | 002 | 3,19
trong & bon 16t
T. tac phuong phap
X N ph 0,58 031 | 002 | 002 | 015 | 023 | 2,72
trong & bon thuc
T. tac phuong phap
trong & bon ot & | 0,47 0,30 | 0,11 | 009 | 008 | 0,17 | 1,54
boén thic
Ghi chu: 0,01< ™ Murc y nghia < 0,05; ™ Mirc y nghia < 0,01

Pé tai da xac dinh 7 chi tiéu dung dé danh gia sy anh hudng cua cac nhéan to dén
sinh truong, sinh khoi va ty 1¢ séng ciia TMC bao gom: sinh trudong D, H, sinh khoi
tuoi toan cdy (SKTTC), sinh khoi khd toan cay (SKKTC), sinh khéi cii tuoi (SKCT),
sinh khoi ctt kho (SKCK), ty 1¢ song.

Két qua trong TMC ¢ dia ban huyén Pak Po dé cho két qua vé sinh truong, sinh
khéi cac loai va ty 1& séng cao nhit, tiép theo 1a huyén Mang Yang, va thap nhit &
huyén Ia Grai. Vi vay, nén chon dia ban huyén Pik Po dé gay trong va phat trién TMC
s€ mang lai hi€u qua cao.

¢) Anh huéng phuong phap trong dén sinh tudng, sinh khéi va ty 1é séng: C6 6
chi tiéu: sinh truéng H, SKTTC, SKKTC, SKCT, SKCK, ty 1¢ séng khong c6 su khac biét
c6 y nghia vé thong ké. Nghia la phuong phép trong cdy con c6 bau va phuong phap trong
cdy con ré tran déu cho két qua ¢ 6 chi tiéu ndy 13 twong dong.

d) Anh hudng ché do bon 16t phan dén sinh truong, sinh khoi va ty 1& song cia
TMC: Ché d6 bon 16t di anh hudng rd rét dén sinh truéng D, H va sinh khéi cac loai
ctia TMC khi tréng ngoai thuc dia, trong d6, cong thiic 3- bén 16t 1,0 kg phan hiru co
+ 0,05 kg NPK/hé cho két qua cao nhat (D 14 3,20 mm, H 13 159,71 cm), xép hang thap
nhét 1a cong thic 1-khong bon 16t (D 1a 2,58 mm, H 1a 129,11 cm), tuong tu cac chi
tiéu vé sinh khéi than, cu,... TMC & cong thuc 3 déu vuot troi. Nhu vay, chon cong thirc
bon 16t 1,0 kg phan hiru co + 0,05 kg NPK/hd dé trong TMC 1a t6i wu nhat.

e) Anh hudng ché d6 bon thic phan dén sinh trudng, sinh khéi va ty 1& séng caa
TMC: Ché do bon thiic da anh huong rd rét dén sinh truong D, H cia TMC khi trong
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ngoai thuc dia, trong d6 cong thirc 3- Bon thuc 50g DAP/gdc cho két qua cao nht,
trong khi cac chi tiéu vé sinh khdi chua c6 su khéc biét. Tuy nhién, chung ta nén chon
cong thie 3- Bén thuc 50g DAP/gbe khi trong TMC, vi rang cong thirc ndy cho sinh
truong D, H t6t nhat.

f) Anh huong tong hop da nhan t6 dén sinh truong, sinh khéi va ty 16 sbng:

Két qua nghién ctru cho thiy twong tac giita bon 16t & bon thuc da co anh hudng
dén sinh truong D va H caa TMC (6 mirc ¥ nghia bé hon 0,05). Cac nhom tuwong tac
da nhan t6, gdm phuong phap trong & bén 16t, phuwong phap trong & bon thic, phuong
phap trong & bon 16t & bon thic & 7 chi tiéu danh gia déu c6 murc ¥ nghia tinh duoc
16n hon 0,05, nghia 1a sy twong tac tong hop da nhan t6 13 khong anh huong dén sinh
truong, sinh khéi va ty 1¢ sOng cua.

4.4. D¢ xuat giai phap bao ton va phat trién loai TMC tai tinh Gia Lai

Trén co s& phan tich cac mbi de doa dén tri thirc ban dija cla cong déng Bahnar,
Jrai vé bao ton va phat trién, khai thac va str dung loai TMC, cac két qua nghién ctu
thuc dia vé hién trang phan bd va dic diém sinh thai cia loai TMC, két qua gieo wom
va trong loai cay nay tai 3 dia diém c6 diéu kién lap dia khac nhau tai tinh Gia Lai, dé
tai da tong hop thanh 4 nhom giai phap:

1- Giai phap vé co ché chinh sach: (1). Xay dung co ché, chinh sach thu hat
dau tu phat trién, dong thoi bao tiéu san pham dau ra cho ngudi dan tham gia gay trong
nguyén li¢u cay thude, trong d6 c6 TMC; (2). Xay dung co ché, chinh sach khuyén
khich cac thay thubc uy tin hanh nghe va cung cap cac bai thudc gia truyen (3). Xay
dung chinh sach dic thu nham tao diéu kién thuan lgi cho cong dong gay trong T™™C
va cac loai cay thudc khac dudi tan rimg nghéo, khai thac va sir dung ciy thuoc cong
nhan san pham cdy thudc 1a hop phap; (4). Xay dung co ché, chinh sach vé quyén so
htru tri thire ban dia cua toc nguoi Bahnar, Jrai khi loai TMC tro thanh hang hoa thuong
mai duoc phan phdi ra thi truong ndi dia va quoc té.

2- Giai phap vé kinh té - xa héi: (1). Pay manh cong tac tuyén truyen nang
cao nhan thirc cong dong trong hoat dong khai thac nguén tai nguyén cay thudc bén
ving, va st dung cac bai thudc dan gian hiéu qua; (2). Tuyén truyen nang cao nhan
thirc ctia cong dong va cac bén lién quan trong quan ly rung, quan ly dat 1am nghiép va
PCCCR; (3). Tuyén truyén, nang cao nhén thirc cong d6ng nham han ché/sir dung hiéu
qua thuoc bao v¢ thuc vat trong hoat dong san xuat nong — 1am nghiép; (4). Uu tién
vay Von ngan hang voi 14i suat thap, thoi gian vay phu hop cho nguoi dan co nhu cau
gay trong cac loai cay thudc c6 gia tri, trong do c6 TMC; (5). Dau tu phat trién nguon
tai nguyén cay thudc, bai thudc ¢ truyén gan voi phét trién du lich van hoa cong dong
tai dia phuong.

3- Giai phap vé khoa hoc, ky thuit: (1). Ap dung két qua nghién ctru cia luan
an dé xay dung quy trinh ky thuat trong, khai thac va ché bién TMC, ddng thoi tién
hanh thu tuc thim dinh, cap phép ban hanh; (2).Véan dung két qua nghién ciru cua dé
tai vao quy hoach gay trong va phat trien TMC va céc loai cdy thudc khac trén dién
tich nuong ray, dat trong, rung ngheo ki€t va van dong nguoi dan tu nguyén tham gia;
(3). T6 chire tap huan, chuyén giao quy trinh k¥ thuat trong, khai thac va ché bién TMC
cho nguoi din va cac bén lién quan; (4). T6 chirc tap huan k¥ thuat phong chay, chira
chay rimng cho lyc lugng bao vé rimg, ngudi dan va cac bén lién quan; (5). Tap huan
cho can bd y té, nguodi dan va cac bén lién quan nham ning cao ning luc nhan biét,
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phan loai cac cdy thudc trén dia ban va ky thuat giy trong, khai thac bén viing ciy
thudc ban dia; (6). Trién khai nghién ctru co ban va nghién ctru ng dung nham khang
dinh gia tri dugc li€u va cong dung chira bénh cua loai TMC, tir d6 tao niém tin cho
ngudi st dung; (7). T6 chirc hdi thao chuyén dé c6 su tham gia cua cac nha khoa hoc,
nha nong, nha quan ly va nha dau tu dé xay dung dé an, trién khai cac du an, dé tai
nghién ctru gay trong va phat trién, nghién ctru vé gia tri duoc liéu va thuong mai cay
thude ban dia; (8). T6 chirc hoi dong chuyén mon dé tham dinh va tai liéu hoa cac bai
thudc duoc suu tam trong cong ddng nham ngin chin nguy co “x6i mon” va that truyén
cac bai thube quy; (9). Xay dung, kién toan mang ludi khuyén ndng co s¢ co doi ngill
can by du nang lyc chuyén mon va kinh nghiém thuc tién nham thyc hién hi¢u qua
cong tac khuyén nong, khuyén 1am tai dia phuong; (10). T6 chuc dao tao tiéng dia
phuong Bahnar, Jrai cho can bd x&, can b y té co sO, nham nang cao hiéu qua van
dong, tuyén truyén va khai thac thong tin.

4- Giai phap vé to chire, quan ly: (1). Tang cuong vai tro, trach nhiém va nang
cao nang luc cta cac cap chinh quyén, cic nganh chirc ning va cic don vi chu ring
trong viéc kiém soat khai thac va kinh doanh LSNG, trong d6 ¢6 céc loai cdy dugc liéu;
(2). Tang cuong kiém tra, giam sat viéc thyc thi nhiém vu cta cac co quan quan ly nha
nudc veé rung va dat 1am nghiép, va cong tac PCCCR; (3). Xay dung chién lugc quang
b4, tiép thi san pham, hé théng thong tin, dang ky thuong hiu cay thudc TMC, t6 chirc
nghién ctru, du bao thi truong nham dam bao dau ra cac san pham ché bién tir TMC
cua nguoi dan, hudng dén xdy dung chudi gia trl san pham duoc liéu; (4). Xay dung
ké hoach bao t6n va phat trién cac loai cay thude ¢ gia tri tai dia phuong, trong d6 c6
TMC, dong thoi ting cudng vai tro, trach nhiém cta cac cap/nganh trong viéc nghién
clru, suu tAm va Gng dung cac cdy thude, bai thudc dan gian tai dia phuong.
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KET LUAN VA KIEN NGHI
1- Két luan

(1). Danh phap khoa hoc va dic diém sinh vat hoc ciia loai TMC

- Danh phap khoa hoc:

Loai Thién mon ban dia duy nhat moc hoang di tai tinh Gia Lai c6 danh phap
khoa hoc 1a Asparagus racemosus Willd., thudc ho Mang tay (Asparagaceae), [6p Mot
14 mam (Monocotyledons), tén Viét Nam phd thong 14 Thién mén chum..

- Bac diém sinh vat hoc:

TMC 1a loai ciy day leo sdng lau nam, c6 chu ky séng phu hop véi dac trung
khi hgu cua dia phuong noi loai phan bb (TMC sinh truong phat trién vao mua mua va
lui tan vao cubi mua kho han);

Loai cdy nay c6 kha ning tai sinh tir hat (23,6%) va tai sinh chéi tir gbc (chiém
76,4%). Tai khu vuc nghién ctru nhin chung mat do cay tai sinh khé thap (143 cay/ha)
va chit luong cay tai sinh trién vong chiém ty 1é rat thép (9,6%).

Cay thién vé ua sang, co thé chiu duoc cac diéu kién bat loi vé dat dai va co tinh
chdng chiu cao vdi cac yéu t6 thuong giy ton hai cho tham thuc vat ban dia nhu lira
rung, cac loai sinh vat gay hai.

(2). Pic diém phan bd va sinh thai ciia loai TMC tai tinh Gia Lai

TMC c6 phan bb kha rong va tuong dbi déu khap trén dja ban tinh Gia Lai, chtng
to diéu kién khi hau va nhiéu yéu td sinh thai co ban khac hoan toan phu hop voi nhu
cau sinh t6n va phat trlen cua loai. Tuy vay murc d6 phong phu ctia quan thé loai phu
thudc rd nét vao cac yéu té vi lap dia. Cu thé:

TMC phan bd tu nhién & khu vuc c6 nhiét d6 binh quan ndm kha cao va on dinh,
nhiét do binh quan nam giao dong tu 21,8-25,80C, téng tich 6n binh quan nam dat
8.574,80C, téng lugng mua ca nam dat tuor 1.199 - 1.834,1 mm.

Loai phan bd tap trung nhat & do cao dia hinh tir 200 dén 400 m so v6i muc nudc
bién, d6 doc dudi 300; huéng phoi Nam va Ty, ¢ vi tri suon va chan doc.

TMC thuong gép 6 cac loai dat bi thoai hoa va c6 tang dat mit mong, nhu: it
xam nghéo bazo va dat co tang sét chat ¢ thanh phan co gidi tang dat mit 1a thit nhe
va dat cat pha vdi do pH giao dong tir 6,2-7,8; con gap rai rac & dat x6i mon manh cé
d4 10 dau, chua théy TMC moc & loai hinh dat d6 bazan tﬁng day.

Céc kiéu ring khop nghéo, rimg 14 rong thuong xanh ngheo va trang co, cay bui
xen 1an mot so loai cdy tai sinh c6 do tan che dudi 0,3 t6 ra thich hop nhét doi véi loai
TMC.

T6 thanh tang cay gd 16n noi TMC phan bé & sinh canh rimg Khop gdm cac loai
cdy uu thé: Cam lién, Cam xe, Binh linh, Bang lang 6i va Chiéu liéu (¢ huyén Kong
Chro) va Loc virng, Cam lién, Coc chudt va Tram hong (¢ huyén Krong Pa); & ring 13
rong thuong xanh ngheo co6 cac loai Loc virng, Dé cau qua det va Thanh nganh (truong
hop tai huyén Mang Yang).

T6 thanh cay bui tham tuoi noi TMC phan bd chi yéu 1a ¢o tranh, Le, DPot, Co
lao chiém uu thé véi do che phil trung binh 1a 54,02%.

(3). Co so khoa hoc va thuc tién nham dé xuét cac giai phap bao ton va phat trién
loai TMC tai tinh Gia Lai.

- Tri thtrc ban dia vé khai thac va str dung TMC:
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Cong dong nguoi Bahnar, Jrai tai dia phuong van dang luu giit duoc nhiing kién
thirc ban dja quy bau vé khai thac va sir dung TMC 1am thudc chita bénh. Dé tai da suu
tam duoc 15 bai thude, gé)m 7 bai doc vi va 8 bai da vi c6 thanh ph?m TMC dugc cong
dé)ng Bahnar, Jrai st dung dé chira tri 10 nhém bénh khéc nhau. Trong d6 cé 3 bai st
dung d6i véi phu nit sau sinh v6i tac dung ting cudng s lugng va chit luong sira, dong
thoi boi bd stre khoe cho moi ddi tuong su dung.

- Thuc trang cong tac quan 1y va cac mdi de doa ddi véi loai TMC:

Thuc té hién nay & hau hét cac dia phuong thudc tinh Gia Lai, hoat dong khai
thac LSNG, trong d6 c6 TMC chua dugc cac co quan chirc nang va don vi chu rung
quan 1y, giam sat, kiém tra theo ding qui dinh cua phap luét hién hanh. Vi vay, nan
khai thac tran lan, kiét qué ngudn tai nguyen LSNG van xay ra pho bién tai Gia Lai.

Két qua nghién ctru chira 7 mbi de doa khac nhau dén sy ton tai va phat trién cia
quan thé loai TMC tai tinh Gia Lai. Trong d6 ¢6 2 mdi de doa & mirc tac dong rat cao la:
(1) Khai thac loai lam thudc khong bén viing, va (ii) Hoat dong san xuat nuong ray trai
phép. Nhitng méi de doa cao 1a: (i) Lam dung thudc trir co trong san xuit nong 1am
nghiép tai dia phuong, (i1) Nan ltra rirng x4y ra thuong xuyén & vung sinh thai rimg khop.

C6 5 mdi de doa dén viéc bao ton va phat huy cac gia tri cta tri thic ban dia trong
s dung cay thube va céac bai thude tai khu vuc nghién ctru, trong do co méi de doa &
mirc tac dong rat cao 1a kha nang luu giir tinh nguyén ven cua tri thirc ban dia; cac méi
de doa cao 1a: (i) Sy rang budc bai dinh ché cua dong ho, gia dinh; va (ii) Sy thay d6i vé
nhan thirc, tp quan, van hoa va thi hiéu cua cong dong.

- Tiém ning gy trong va phat trlen loai TMC tai tinh Gia Lai:

Pé tai dd xay dung duoc ban d6 tiém ning phan bd cta loai TMC trén co sé tich
hop dit liéu ban dd khu vuc c6 diéu kién phu hop véi dic diém sinh thai cta loai va sb
lidu diéu tra thuc dia vé dic diém phan bd. Pay chinh 1a khu vuc tiém ning dé gay
trong va phat trién loai nay trong twong lai.

Két qua nghién ctru cho thdy co khodng 695.002 hecta phu hop véi dic diém
sinh thai cia cdy TMC, trong d6 Chu Prong, Krong Pa, Kong Chro va la Pa 1a 4 huyén
c6 dién tich phu hop 16n nhat, tiép theo 1a 4 huyén KBang, Mang Yang, Pik Po, Phu
Thién; riéng khu vuc ngoai 6 thanh phd Pleiku va huyén Chu Sé c6 it dién tich phu hop
v6i loai cay nay.

- Ky thuét gieo wom cay con tur hat gidng TMC:

Phuong phap nhén giong va tao cay con tir hat TMC co tinh kha thi cao. M6t sO
diém can luu § y ve k¥ thuat gieo wom tao cay glong nhu sau:

Thoi diém thu hai hat gidng dat chat luong tot nhat khi quan sat trén cy thay ty
1& qua chin mau d6 chiém khoang 85-90%;

Két qua xac dinh dugc do thuan hat dat trung binh 98,35%, trong lugng trung
binh 1.000 hat 1a 64,25 gam; trung binh 1,0 kg c6 15.564 hat; ty 1é nay mam dat trung
binh 71,35%; thé nay mam trung binh dat 9,2%;

Ap dung phuong thiic bao quan thong thuong (hat cho vao hil sanh c6 nip day
kin sau d6 dat hii sanh noi kho réo, thoang khi) d6i véi hat giong TMC. Thoi bao quan
va str dung toi da 1a 12 thang sau khi thu hoach hat.

St dung phuong phap xir Iy ngdm hat vao moi truong nude ty 1€ 3 s6i 2 lanh
trong thoi gian 12 gid d6i véi hat giong TMC sé& cho két qua tot.
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Str dung thanh phan rudt bau gdm dét ting A 69% + tro trau 30% + super lan
1% dé gieo wom TMC cho két qua sinh truong va ty 18 song tot nhat.

Bon thiic phan DAP (Di amén phdt phat) s& cho sinh truong cdy gidng TMC tdt
nhét trong giai doan vudn wom;

Gieo wom TMC trong diéu kién khong che sang s€ tao dugc chét luong cay giéng
tét, ty 1& cay dat tiéu chuén cao khi xuét vuon di trong;

Thoi gian gieo wvom TMC kéo dai trong khoang 3-3,5 thang 1a c6 thé xuit vuon va
mang di trong. Cay gibng TMC du tiéu chuan khi xuat vuon phai dat dugc kich thudc
duong kinh géc dat 1,5-1,8 mm, chiéu cao dat 25-30 cm, cay khong bi sau bénh.

- K§ thuat gay trong loai TMC trén cac diéu kién lap dia khac nhau

Chon dét tré)ng: Chon noi dat tréng, hodc dudi tan rung c6 do tan che < 0,3 dé
tré)ng loai cay nay; chon nhiing noi c6 dat cat pha, dat pha cat, d4t thit nhe, dat nhiéu
mun, c¢6 do pH tur 6-8,5, toi xép va khong bi ngédp ung; noi dia hinh c6 do dbc < 15°
v6i do cao tir 150-1.000 m so voi mit nude bién;

Phuong phap lam dat: Cudc lat dat, hoic dung may cay dat phoi ai mot thoi gian
truéc khi trong it nhat khoang 1,0 thang. Néu dat chua, tién hanh bon tham do mot
luong voi bot dé cai tao do pH cho dat. Tuy vao diéu kién thuc té, co thé trong TMC
v6i mat do tir 12.000-20.000 cay/ha. Néu trong xen dudi tan ring, can thiét phai xem
xét phat ludng thyc bi, tia canh cay gd, loai bo nhiing cay phi muc dich, dé diéu chinh
do tan che phu hop voi TMC (d9 tan che <0,3).

Phuong thire trong Trong TMC trén dat trong cho két qua sinh truong, sinh khéi
va ty 1¢ song cao hon trong duoi tan rung, trong do dang chu y sinh khéi tuoi ré cii cao
gap 15,12 1an va SK kho ré cu cao gap 17,11 lan, nghia 13 ty 16 SK khé/tuoi & phuong
thirc trong trén dat trong cao hon trong dudi tan rimg.

Pia diém trong Trong TMC 0 dia ban huyén bak Po da cho két qua vé sinh
truong, sinh khéi cac loai va ty 18 séng cao nhat, tiép theo 13 huyén Mang Yang, va
thap nhat & huyén Ia Grai.

Phuong phap trong Chon trong TMC bang cay con ¢ bau hodc cdy con ré tran
déu cho két qua tot (vé ty 18 song va sinh khoi tuong dong). Trong diéu kién giy trong
tai Gia Lai, co thé chon phuong phap trong cay ré tran véi 1y do  nguoi dan dia phuong
dé tlep can va thuc hién, vira tiét kiém duoc chi phi gieo wom, dong thoi gidam thiéu rac
thai nilon ra moi trudng.

Ché d6 bon 16t: Sir dung cong thirc bon 16t 1,0 kg phan hitu co + 0,05 kg NPK/hd
dé trong TMC 1a tét nhat.

Ché d6 bon thuc: Nén chon cong thie bon thiuc 50g DAP/gde khi trong TMC, vi
rang cong thic ndy cho sinh trudng dudng kinh, chiéu cao tot nhét va cho sinh khéi cao.

Tinh hinh sau bénh hai: TMC rét it bi sau hai gdy anh hudng dén chat lugng. Qua
trinh theo ddi cho thiy TMC bi sau non hai 14 va qua thudc bo Canh vay (Lepidoptera) va
bénh rom 14, nhung ti 18 cdy bi hai rat thap (tir 1-2% s cay trong).

Thu hoach vé so ché TMC: Thoi gian tién hanh thu hoach TMC lan dau sau khi
trong khoang tir 15-24 thang s& cho sinh khoi ci tot nhat. Dé cho chét luong 1é ci tot
nhat, nén khai thac TMC vao tém thang 1-2, hodc thang 2-3 &m lich, khi phan than cay
trén mat dat bi tan lyi boi thoi tiét nang nong trong mua kho tai dia phuong; Tuy thuge
vao diéu kién va muc dich sir dung dé ap dung phuong phap so ché san pham cu tuoi
hoic phuong phéap so ché san pham cit kho.
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(4). Giai phap bao ton va phat trién loai TMC tai tinh Gia Lai

Trén co so két qua thu dugc tur cac ndi dung nghién cuu, dé tai da xac lap 4 nhom
giai phap bao ton va phat trién loai TMC, bao gom: Nhom giai phap vé co ché, chinh
sach (4 giai phap); Nhom giai phap vé kinh té - xa hoi (5 giai phap); Nhom giai phap vé
khoa hoc, ky thuét (10 giai phap); va Nhom giai phap vé td chire, quan 1y (4 giai phap).
2- Nhirng ton tai, han che

Trong qua trinh trién khai cac hoat dong nghién ctru cia dé tai, con ton tai mot
s6 van dé can dugc quan tim nghién ctru trong thoi gian tiép theo, d6 la:

- Nghién ctru nhan gidng vo tinh in vitro chi méi dimg ¢ mic d6 thir nghiém,
tham do nén chua du co s¢ khoa hoc dé danh gia kha ning thanh cong hay khong vé
phuong phép nhén gidng nay;

- Nghién ctru gy trong chi & mot cap mat do la 10.417 cay/ha, vi vay chua danh
gia dugc sy anh huong cua mat do trong dén sinh truong, ty 1é séng va ning suat sinh
khdi cuia TMC;

- Nghién ctru nay di két luan dugc dia phuong trong cho nang suat ci TMC cao
1a & huyén ik po. Nhung chua danh gia duoc chét lugng ci TMC trong o dia phuong
nao 1a tot nhat.

3- Pé nghi

Pé cung Cap day du thong tin khoa hoc ciing nhu viée timg dung két qua nghién
ctru cia dé tai, can tlep tuc trién khai mot sb noi dung co ban sau day:

- Can cong bd rong rai két qua nghién ctru vé phan loai va danh phap khoa hoc
loai TMC c6 phan bé ty nhién tai Gia Lai, dong thoi bd sung vao tir dién ciy thude
Viét Nam loai thao dugc quy nay;

- Két qua nghién ctru co thé ap dung vao hoat dong quy hoach ving giy trong
va phat trién loai TMC. Kha thi trong viéc 4p dung hé théng cac bién phap ky thuat
gieo vom va tréng loai TMC tai tinh Gia Lai trong thoi gian to1;

- Can trién khai nghién ctru nhan glong vo tinh (nhan giéng in vitro va giam
hom) loai TMC nham cung cap cdy gidng chat lugng cao, dap ing nhu cau gy trong
va phat trién tai dia phuong;

- Két qua nghién ctru khong c6 su khac biét vé 6 chi tiéu danh gia gitta phuong
phap trong cay con c0 bau va cdy con ré tran. Vi vy, néu chon phuong phap trong ciy
con 1é tran sé& tiét kiém duogc chi phi va gop phan bao v¢ moi truong vi khong sir dung
tai nilon. Tuy nhién, can c6 nhimg nghién ctru tiép theo dé minh chtng rd rang hon
viéc lya chon phuong phap trong toi uu d6i voi loai TMC tai tinh Gia Lai;

- Can trién khai thyc nghiém trong TMC & nhiéu cdp mat do khac nhau de lya
chon dugoc mat do trong phu hop, dong tho1 danh gia day du va chinh xac hon veé sinh
truong, ty 18 sdng va niang suét sinh khoi cia TMC;

- TMC la loai cay c6 kha nang tai sinh chéi gbc va ré cu rat tot, vi vay can co
nghién ctru, danh gia kha nang tai su dung phan gdc (sau thu hoach) dé trong lai trong
ché do cham soc, nudi dudng phu hop dé thu hoach vao nam tiép theo;

- Can c6 nghién ciru vé cac thanh phan hoat chat chira trong ci TMC khi trong
0 cac dia phuong khac nhau, nham xay dung co s& khoa hoc phuc vy gay trong va phat
trién, ciing nhu viéc khang dinh gia tri dugc liéu cua loai, huéng dén xay dung chudi
gi4 tri san pham cay thudc nay tai Gia Lai.
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INTRODUCTION

1. Introduction

Vietnam locates in mainland Southeast Asia, with a tropical monsoon climate.
As the country is the intersection of vegetation flows from adjacent flora areas, its
forest resources are plentiful and diversified. Of forest resources, non-timber forest
products (NTFPs) are important in terms of economy, society and ecological
environment. However, in recent decades, increasing demand for arable land resulted
from internal and mechanical population growth, forest fires and indiscriminate
exploitation have led to alarming decline in the forest area and quality. Of many
valuable medicinal plants, Thien mon chum (Asparagus racemosus Willd.) has been
facing the risk of extinction. Thien mon chum (TMC) is one of medicinal plants that
have caught the attention of the medicinal world due to its superior properties, which
were reported in Indian and British Pharmacopoeia and in traditional medicine
systems such as Ayurveda, Unani va Siddhecta (Nishritha Bopana va Sanjay Saxena,
2007[82]).

Currently, TMC for medicine production in Vietnam is directly imported from
India (Nguyen Duy Thuan, 2015,[37]). Although the species is naturally distributed in
Vietnam, it has not been used due to the lack of studies on classification and
identification.

In Gia Lai, TMC grows naturally under poor forest canopy and on bare land and
grasslands, so it can be considered as a NTFP belonging to the medicinal group (Forestry
Handbook, 2007, [3]). TMC has been exploited and used in remedies of Bahnar and Jrai
people to cure diseases and provide health care to the community. However, these folk
remedies are at risk of being lost for many reasons. Thus, it is necessary to study
indigenous knowledge about the exploitation and use of TMC as a medicine of Bahnar
and Jrai people, which are scientific and practical basis to contribute to the conservation
and application in medicine and health care for the people.

Further, most studies on TMC were conducted in foreign countries such as India
and Nepal. These studies focused on medicinal properties of TMC. There are a few
studies on propagation and planting. In Vietnam, there is no research on propagation,
sowing, planting, exploitation and usage of TMC. Therefore, the research question is:
“What are solutions to conserve and develop TMC species to avoid extinction before it
is too late?”. Stemming from the reasons and urgency above, we implemented the
project: “Reseach the current status of distribution and conservation, development
solutions for Thien mon chum (Asparagus racemosus Willd.) in Gia Lai province”.
2. Study goal
2.1. Goal

The goal of the study was to assess the current status of TMC to develop
scientific and practical basis for proposing solutions to the conservation and
development of the species in Gia Lai province.



2.2. Objectives

1- Identifying scientific nomenclature and biological characteristics as basis for
TMC classification and identification.

2- Assessing the distribution and ecological characteristics of the species in Gia
Lai province.

3 - Identifying a scientific and practical basis to propose feasible solutions to the
conservation and development of TMC species in Gia Lai province.

3. Scientific and practical significance
3.1. Scientific significance

The thesis has provided scientific data on morphological, ecological
characteristics and identification of TMC species. Adding a valuable medicinal plant
species to the Vietnam medicinal plants group. Further, it has provided a scientific
basis for nursery and planting of TMC species for conservation and development.
3.2. Practical significance

The thesis has provided data on distribution of TMC in Gia Lai province. It has
proposed propagation technique, planting and tending TMC to be suitable with
ecological conditions and indigenous knowledge and proposed solutions to sustainable
management and development of TMC in the locality.
4. New contributions of the dissertation

1- Identify the name of the species Thien mon chum with scientific name is
asparagus racemosus Willd and additional new information about the characteristics
biology, ecology and current status of species distribution in nature.

2- Identify a number of scientific and practical bases as a basis for the work
propose propagation - and planting techniques to develop species Thien mon chum
towards sustainability, creating livelihoods and preserving indigenous knowledge
locally.

CHAPTER 1
LITERATURE REVIEW
1.1. Literature review
1.2. Practical basis
1.2.1. Studies in foreign countries
1.2.1.1. Plant scientific classification;
1.2.1.2. Biological characteristics;
1.2.1.3. Distribution and ecological characteristics;
1.2.1.4. Use value and the need of conservation;
1.2.1.5. Breeding and planting;
1.2.1.6. Production and market of Thien mon chum products.
1.2.2. Studies in Vietnam
1.2.2.1. Plant scientific classification;
1.2.2.2. Biological characteristics;
1.2.2.3. Distribution and ecological characteristics;
1.2.2.4. Use value and the need of conservation;
1.2.2.5. Breeding and planting;
1.2.2.6. Production and market of Thien mon chum products.
1.3. General comments



CHAPTER 2
OBJECT, CONTENT AND STUDY METHOD
2.1. Study scopes and objects
2.1.1. Study scopes
2.1.1.1. Scopes in fields of study

1- Botany: Research on morphology, classification, growth, development,
ecology and distribution of TMC in the study area;

2- Forestry: Research on population characteristics, a number of forest structure
characteristics, habitats and regeneration characteristics. Testing in vitro propagation,
sowing techniques and experimentally planting in the field;

3- Society: Studying indigenous knowledge of exploitation and use of TMC as a
medicine, current status and threats to indigenous knowledge, feasible solutions to the
conservation of the species.
2.1.1.2. Scope of space

1- Scope of the field investigation:

- Preliminary survey: The preliminary survey was taken place in 13 districts of
Gia Lai province where the distribution of the species was reported.

- Detailed investigation: In 6 districts: KBang, Kong Chro, Krong Pa, Mang
Yang, Chu Puh and Duc Co. 3 communes of each district were selected for detailed
survey of the species.

2- Experimental location

- A nursery was built at Mang Yang Experimental Center, Gia Lai Province to
produce seedlings from seeds. The nursery area was 150m?;

- Trial planting was implemented at 03 locations in Gia Lai Province, including (1)
Dak To Pang commune, Dak Po district, (2) Ayun Commune, Mang Yang District and
(3) Ia Chia Commune, Ia Grai District. Planting area was between 200 and 250m? at each
location.
2.2.1.3. Time frame

The study has been conducted for three years (2017-2019).

2.1.2. Research objects

- Species: TMC (A4sparagus racemosus Willd.) with natural distribution in Gia Lai.

- Breeding materials: TMC seeds collected in the field and plants in sample
garden isolated from other Asparagus genera.

2.2. Research content

1- Scientific nomenclature and biological characteristics of TMC

2- Distribution and ecology of TMC

3- Scientific and practical basis for the conservation and development of TMC
in Gia Lai Province

4- Proposing solutions to conserve and develop TMC in Gia Lai province
2.3. Methodology
2.3.1. Approaching

- Theoretical approach: Using the systematic approach according to "Logic
Framework - LF" in theory and analysis;

- Comprehensive approach and multidimensional information analysis;

- Access to the natural distribution area of the species;
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- Experimental approach: nursery and field planting of TMC
2.3.2. Inheriting secondary documents

The project selectively inherited domestic and international literatures in TMC
species (taxonomy, distribution, biological and ecological characteristics, use value,
breeding, propagation and planting, etc.) to guide research and the interpretation of results.
2.3.3. Collecting primary documents
2.3.3.1. Determining scientific nomenclature and biological characteristics

a) Identifying species and scientific nomenclature

- Morphology comparison: Morphology of collected specimens was compared
with that described in taxonomy documents of Pham Hoang Ho (1999, 2000), [13],
Flora of China [62] and http://www.theplantlist.org [101].

- Molecular biology: Genetic analysis of TMC leaf samples was conducted using
makers ITS 1, matK, and controls on the GeneBank
(https://www.ncbi.nlm.nih.gov/genbank).

b) Identifying some basic biological characteristics of TMC

- Morphology identification: Qualitative (observation, description);

quantitative (measure the size of stems, leaves, flowers, fruits and seeds, etc.).

- Identification of phenological and regeneration characteristics

+ Interview local people;

+ Observe and monitor the growth and development of TMC in the field.

Data collected from interview and observations in the field were used to build
the growth and development schedule and regeneration characteristics of TMC.
2.3.3.2. Determining distribution and ecological characteristics

a) Preliminary survey (discovered survey):

The preliminary survey was conducted along roads running through districts in
the study area. Questionnaires attached with images of TMC were used to collect
information which was a basis for the establishment of survey routes.

b) Detailed investigation:

- Establishing the system of investigation routes along topographic profiles: The
routes must go through many types of terrain and habitats (forest status). The length of
the routes was suitable with the reality. In each district, at least 3 survey routes were
established to represent the topographical characteristics and habitat of the area.

- Establish a system of standard plots to collect data:

+ Typical standard plots: 18 typical standard plots (averaged 3 plots each district)
with an area of 2000 m?/plot were established to investigate in detail structure of plant
communities and site elements of survey areas.

+ Systematic standard plots: 930 plots with an area of 100 m?/plot were
distributed evenly in the survey areas to assess status of the species and discover
distribution rules according to geographical, topographical and ecological factors.

- Calculating indexes of forest stands: Density (N/ha), D1.3, averaged total tree
height, reserves (M/ha) and regeneration density were calculated according to forestry
investigation data analysis.

- Assessing soil properties: Digging soil profiles to investigate topsoil layer (soil
texture and pH), inheriting documents about soil properties in the study areas.

- Assessing climate: Integrating Gaussen-Walter diagram of temperature and
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precipitation and Drought index of Thai Van Trung to assess climatic conditions.
2.3.3.3. Determining scientific and practical basic to conserve and develop TMC in Gia
Lai province

a) Determining indigenous knowledge of Bahnar and Jrai people about exploitation
and use of TMC

(1). Determining study sites and survey size:

- Study sites included 6 districts which were representative of traditional culture of
Bahnar and Jrai communities. Indigenous knowledge was surveyed in Mang Yang, Kong
Chro and KBang districts for Bahnar people and Krong Pa, Chu Puh and Ptic Co ditricts
for Jrai people.

- Survey size: 60 people (30 people each community) were interviewed.
Interviewees included folk doctors, people with deep knowledge of medicinal plants and
folk remedies which are used by Bahnar and Jrai people.

(2). The Method of Ethnic Botany

Method of Ethnic Botany of Gary J. Martin (2002) [26] was used in the project. The
steps were: 1) Collecting medicinal plant samples; ii) Determining scientific name of the
medicinal plant; 1i1) Using the semi-structured interview method to collect information on
exploitation and use of TMC as medicine.

b) Assessing current management and threats

- Interviewing local people with 60 questionnaires (see 2.3.3.3 (a, (1)).

- Interviewing local government staff (district and forest staff and local forest
guards): 30 questionnaires were used to collect information on NTFP management and
threats to TMC development.

c) Determining potential areas for planting and developing TMC

(1). Database for mapping potential areas of TMC planting

Data of TMC distribution and secondary documents including climatic conditions
(temperature and precipitation), topographic map (elevation, slope and exposure
direction), land map and forest status map of Gia Lai province were integrated. Literature
was reviewed to determine the compatibility of the species to the locality in terms of
ecological characteristics and site conditions. Compatibility maps of temperature,
precipitation, canopy, elevation, slope, and topography as well as soil type were also
established.

(2). Potential areas for growing and developing TMC

Based on the ecological characteristics of TMC and baseline mapping data in binary
form (that is, the suitable and unsuitable areas), modeling was conducted. Map layers with
compatibility were separated and then overlaid to select areas that converge fully the
compatibility features of climate, soil type, topography and habitat for TMC. The process of
developing potential distribution maps of TMC 1s shown in Figure 2.4.

d) Developing sowing techniques from TMC seeds

1- Collected and preprocessed seeds

- Inherited existing indigenous knowledge and documents on seed collection and
processing;

- Interviewed local people;

- Monitored ripening process of TMC fruit, determined the appropriate time to
collect fruits and preprocessed seeds.
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2- Seeds storage

Experiment 1: The effect of storage methods on the germination ability of TMC
seeds.

There were two formulas: Normal dry storage (Formula 1.1): Seeds were stored
in a crock jar with tight lid. Crock jars were then placed in a dry and ventilated area;
Cold storage (Formula 1.2): Seeds were put in a plastic container with a tight lid and
stored in a refrigerator.

The experiment had randomized complete design with three replicates.
Germination rate were measured periodically.

3- Seeds treatment before sowing

Experiment 2: The effect of treatment method on germination ability of TMC
seed.

The experiment had three treatments:

- Formula 2.1: Seeds were soaked in normal water for 12 hours;

- Formula 2.2: Seeds were soaked in the 2:3 mix of boiling and cold water (about
40°C) for 12 hours;

- Formula 2.3: Seeds were soaked in the 3:2 mix of boiling and cold water (about
54°C) for 12 hours.

The experiment had randomized complete design with three replicates.
Germination rate were measured periodically.

4. Sowing to create seedlings
Experiment 3: The effect of potting medium on TMC seedling growth in nursery
stage.

The experiment had four treatments:

- Formula 3.1: Topsoil (69%) + compost (30%) + super phosphate (1%);

- Formula 3.2: Topsoil (69%) + Song Gianh microbiological fertilizer (30%) +
super phosphate (1%);

- Formula 3.3: A horizon soil (69%) + rice husk ash (30%) + super phosphate
(1%);

- Formula 3.4 (control): 100% A horizon soil.

The experiment had randomized complete block design with four replicates.
Apart from potting medium, all treatments were treated the same. Growth indexes
including H, D and survival rate were measured monthly for three months.

Experiment 4: The effect of top dressing regimes on the growth of seedlings in
the nursery stage.

The experiment had three treatments:

- Formula 4.1 (control): No fertilizers;

- Formula 4.2: Dau Trau NPK fertilizer 20-20-15 + TE;

- Formula 4.3: Diammonium Phosphate fertilizer;

The experiment had randomized design with three replicates. Growth indexes
including H, D and survival rate were measured monthly for three months.

Experiment 5: Studying lighting needs of seedlings of TMC in the nursery stage.

Application of artificial truss techniques to create shading conditions.

- CT5.1: No cover (100% natural light);

- CT5.2: Light cover 25%;




- CT5.3: Light cover 50%;

- CT5.4: Light cover 75%.

The experiment had randomized design with three replicates. Growth indexes
including H, D and survival rate were measured monthly for three months.

e) Developing techniques for planting TMC on different site conditions in Gia
Lai

1- Planting method

Experiment 6: The effect of planting methods on the quality of TMC orchards.

- Intercropping TMC under forest canopy (CT6.1)

- Planting TMC on bare land (CT6.2)

The experiment had three replicates. Apart from planting method, other factors
were the same for all treatments. Survival rate, pets and diseases, H, D and root yield
were measured.

2- Growing TMC in 3 locations with different site conditions

Experiment 7: The effect of planting methods, fertilization and top-dressing
regimes on the growth and development of TMC in 3 locations with different
ecological conditions.

The experiment was conducted on bare land. It had randomized design with 18
treatments and three replicates each treatment. D, H, survival rate, pests and diseases
were measured. Root parameters (number of tubes and length, diameter and weight of
tubes) were measured at 24 months after planting.

2.3.4. Determining solutions to conservation and development of TMC in Gia Lai

- Questionnaires were used to collect information from local people, authorities
and forestry officials in the study area.

- Analyzing the matrix of threats, finding the causes and proposing solutions to
conserve and develop the species in Gia Lai.

2.3.5. Statistical analysis

a) Data collected from standard plots and questionnaires were analyzed by Excel
and SPSS software.

b) Data in sowing and planting experiments were analyzed by SPSS software.

CHAPTER 3
OVERVIEW OF NATURAL, SOCIO-ECONOMIC CONDITIONS OF GIA
LAI PROVINCE

CHAPTER 4
RESULTS AND DISCUSSION
4.1. Scientific nomenclature and biological characteristics of TMC
4.1.1. Assessing species and determine scientific nomenclature of TMC
a) Assessment results according to the comparative morphology method

Morphology of TMC specimens collected in the field was compared with that in
documents of Pham Hoang Ho (1999, 2000) [14], Flora of China [62] and
http://www.theplantlist.org [ 102]. The results showed that the native species
distributed naturally in Gia Lai province is TMC (4sparagus racemosus Willd.),
(Appendix 4.1).




b) Results of species identification by molecular structure analysis:
M Sequence IITS1:
The sequence ITS1 was modeled as follows (Figure 4.1)
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Figure 4.1. Sequence ITSI was arranged in forward and reverse directions [44].
- Building pedigree trees (Figure 4.2):

Asparvagus cochinchinensis JN171399
97 [
94 Asparagus cochinchinensis IN1T1593

65 | Asparagus officinalis HM990105
94 Asparagus lycopodinens GQ166855
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1 __ Asparagus racemosus KR215620
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Figure 4.2. ITS] sequence pedigree of AS sample compared to species of genus
Asparagus from GeneBank database [44].
M matK sequence:

- matK sequence was modeled as follows (Figure 4.3):
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- Building pedigree trees (Figure 4.4):

MAU AS
Asparagus racemosus ABS4650]
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Asparagny trichophylfus GO434058
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Figure 4.4. matK sequence pedigree of AS sample compared to species of genus
Asparagus from GeneBank database [44].
M Conclusion on genetic structure:

- In ITS1 sequence pedigree, AS sample well located between taxa Asparagus
racemosus GU474426 and A. racemosus KR215620 reported on GenBank with
reliability (bootstrap) 99% (Figure 4.2); AS sample and taxa Asparagus
cochinchinensis JN171595 va A. cochinchinensis JN171599 located in two different
branches (Figure 4.2).

- In matK sequence pedigree (Figure 4.4), AS sample located in the same group
with Asparagus rcemosus KR215620 with reliability (bootstrap) 64%; AS sample and
Asparagus cochinchinensis located in different branches (Figure 4.4).

Conclusion: The leaf sample AS had close genetic relationship with species
Asparagus racemosus Willd. (Appendix 4.2). Therefore, it was confirmed that the
study object, a species of genus Asparagus which distributes naturally in Gia Lai,
Vietnam, is Asparagus racemosus Willd.

4.1.2. Biological characteristics of TMC
4.1.2.1. Morphological characteristics

Figure 4.5. Flowers of TMC: A. Branches with flowers, B. Bunches of flowers
TMC is a vine with 2-3 m in length, 1.5-4.5 mm in diameter (2.89 mm in
average) and has thorns. Leaves are small scales in the stems close to the base and fall
early. Needle leaves, which are formed from small branches performing physiological
functions of leaves, are in groups of 2 — 3 in a node.
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Flowers are hermaphrodite, in creamy white colour and have a soft aroma. They
grow in single clusters with 1-4 cm in length. A flower has a short pistil and forked
stigma. An ovary has three rooms and is hairless (Figure 4.5). Fruit can be 7.8-12.1
mm in widest diameter. Fruits are red when ripening and have 1 — 3 seeds, sometimes
5 — 7 seeds. Seeds are shiny black, elliptical or slightly flattened granules in shape and
3.5-5.5 mm in diameter. Roots are tapered in shape, light yellow, 10-40 cm in length,
particularly up to 100 cm, 6-10 mm in diameter, with a small heart and small rootlets.
4.1.2.2. Growth and development characteristics

Survey results in the field showed that TMC is perennial and has a very clear
and stable seasonal development cycle throughout the year.
Table 4.2. Growth and development cycle of TMC

Year Month
| 11 I11 1\ \ \Y | VI | VIl | VIIT | IX | X | XI | XII
New stems and
leaves appearing
New roots appearing
Buds appearing
First year and flower
blooming
Fruit forming
Fruit ripening
Fruit falling
Second Stems and leaves
year dying
4.1.2.3. Regeneration characteristics
Table 4.3. Natural Regeneration of TMC
Averaged Dlens/lltly ] Sources‘ ] Quahty‘
No. | Locations | shading (plant/ha) of regeneration| of regeneration
' densit Mother | Regenerative Total Seeds | Shoots | Good | Medium | Bad
Y plant plant (%) | (%) | %) | () | (%)
1 |Kong Chro 0.1 54 104 158 | 17.3 | 82.7 |20.7| 314 [479
2 [Krong Pa 0.1 47 94 141 | 13.7 | 86.3 | 10.5| 36.7 |52.8
3 |KBang 0.1 61 79 140 | 5.0 | 95.0 | 42 | 19.5 |76.3
4 |Mang Yang| 0.1 30 111 141 | 854 | 146 | 89 | 325 |58.6
5 |Chu Puh 0.1 58 87 145 75 | 925 | 58 | 253 |68.9
6 |buc Co 0.1 48 85 133 | 125 | 875 | 7.6 | 21.6 |70.8
Ave 0.1 50 93 143 | 23.6 | 76.4 | 9.6 | 27.8 [62.6

The Table 4.3 shows that density of TMC in the study area was 143 plants/ha in
average, of which density of mother plants was 50 plant/ha and averaged regenerative
density was 93 plant/ha,...
4.2. Distribution and ecological characteristics of TMC
4.2.1. Distribution of TMC
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4.2.1.1. Distribution according to geographical factors and administrative units

4.2.1.2. Distribution according to topographic factors: (1). Height, (2). Slope, (3).
exposure direction and topographic position.
4.2.1.3. Distribution according to a number of ecological factors: (1). Climatic
conditions (rain and temperature); (2). Soil properties (soil type, texture and pH, etc.),
(3). Habitat and forest structure.
4.2.2 Distribution characteristics and ecology
Ecological characteristics of TMC were preliminarily determined based on survey

results.
Table 4.11. Current distribution status of TMC according to topographic and
ecological factors
Topographic Current distribution
No. | and ecological )
factors Great Medium Small Very small
: 100-200; 701- 401-700;
1 Elevation (m) 201 - 400 200 201-1000 > 1000
2 Slope (°) 25-30; 3-8 8-15 15-20 > 30
3 Egpos.ure South, Southwest North, East | Southeast
direction West
4 Location Middle Base - Top
Brown, Soil with Erodgd soil )
5 Soil type alkaline- | compacted cla with Thick red
yP P Y exposed basalt soil
poor layer
rocks
Soil layer
6 thickness (cm) <30 51-70 31-50 >70
Bare land, Poor dipterocarp | Planted Poor to rich
: forest; poor forests; evergreen
7 Habitat grasslands, :
shrubs evergreen agricultural | broadleaf
broadleaf forest land forest
8 | Light cover rate <0,17 0,17-0,30 >0,30 >>(,30
9 | Other factors*

(*) Some other ecological factors relating to TMC

a) Composition of dominant timber trees where the TMC species was
concentratedly distributed:
- Poor dipterocarp forest included 3 main dominant combinations: 1- Shorea

siamensis, Xylia xylocarpa, Vitex pubescens , Lagerstroemia calyculata, Terminalia
sp; 2- Carega sphaerica, Shorea siamensis, Lannea coromandelia, Canarium
bengalensis. 3- Shorea siamensis, Dipterocarpus dyeri, Shorea roxburghii.

- Poor evergreen broadleaf forest included 3 main dominant combinations: 1-
Carega sphaerica, Syzygium cumini, Castanopsis longipetiolata, Phoebe pallida,
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Pterocarpus pedatus; 2- Canarium bengalensis, Carega sphaerica, Phoebe pallida,
Crypteronia paniculata ; 3- Carega sphaerica, Quercus helferiana; 3- Cratoxylon
formosum, Syzygium sp., Pasania peseudosundaica, Xylopia vielana, Vitex pubescens .
b) Composition and coverage of shrubs, vines and grass where the species was
distributed: Imperata cylindrica, Oxytenanthera ngro, Thysanolaena maxima and
Chromolaena odorata with an averaged coverage of 54.02%.
c) Animals related to the dispersion and phylogeny of the species:

Rippen TMC fruits with a sweet taste attracted a number of birds, squirrels, and
rats. This contributed to dispersing seeds in the natural environment.

4.3. Scientific and practical basis for TMC conservation and development in
Gia Lai

4.3.1. Indigenous knowledge of exploitation and use of TMC

4.3.1.1. Knowledge of TMC species identification

4.3.1.2. Technology of exploiting and processing TMC as medicine

15 remedies, including 7 unique and 8 multi-part remedies with TMC were
collected. These have been used by Bahnar and Jrai communities to treat 10 different
disease groups. Of the 15 remedies, 3 are used for postpartum women. According to
folk doctor and local people, TMC is very effective for postpartum women because it
reportedly increases the quantity and quality of breast milk. It can also foster health
and treat dizziness and ear buzzing.

4.3.2. Current management and threats to TMC species in Gia Lai
4.3.2.1. Current management

Currently, in most districts in Gia Lai province, exploitation of forest product is
not properly and legally managed by forest owning organisations.
4.3.2.2. Threats to indigenous knowledge of Bahnar and Jra communities about
conservation and development, exploitation and use of TMC as medicine

a) Threats to TMC conservation and development activities: There were 7
different threats to the survival and development of TMC populations such as
unsustainable exploitation and illegal upland farming.

b) Threats to indigenous knowledge on TMC exploitation and use as medicines:

There were 5 threats such as low retention of indigenous knowledge and
attachment of families’ institutions.

4.3.3. Potential to plant and develop TMC
4.3.3.1. Database to develop a potential area map to TMC planting

a) Ecological characteristics: Temperature regime, rainfall, canopy

b) Conditions of site: land, slope, terrain height
4.2.3.2. Locate potential areas for planting and development of TMC

Based on the ecological characteristics and distribution of the TMC, modeling
and forming a map of areas which are consistent with the ecological characteristics of
TMC species are conducted. These areas where this species may exist and also be
potential ones for planting and developing TMC in the future.

The results from map stacking and calculation show that more than 695,002
hectares are estimated to be suitable with the ecological characteristics of TMC. Of
which, Chu Prong, Krong Pa, Kong Chro and Ia Pa are the four districts owning the
largest suitable areas.
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Based on the synthesis and analysis of secondary resources, combined with the
results of field surveys on the natural distribution of TMC, then compared with the area
map appropriate to the ecological characteristics of the species. this tree. Completely
matched results of the location of TMC species detected in the field and in the adapted
area have been calculated (Figure 4.17).

From the scientific and practical basis mentioned above, it can be confirmed that
it is able to plant TMC species successfully in some localities in Gia Lai province.

TiNH BPAK LAK
LI

Kilometers

[ Pem phdit hien Thifs mon chiom phin b oy nhitn

Kl wipe thich nghd cia lodl Thitn min chim

Figure 4.17. Map of potential distribution of TMC species

4.3.4. Seedling nursery technique by TMC seed
4.3.4.1. Technology of harvesting, processing and preserving TMC seeds
a) Harvesting and processing seeds:

- The criteria of seeds: the purity of the seed reaches an average of 98.35%, firm
seeds accounting for 99.13% and imperfect seeds accouting for 0.87%; the average
weight of 1,000 seeds is 64.25 grams; on average 1,000 grams (1,0 kg) containing
15,564 seeds; germination rate averages 71.35%; potential germination average
reached 9.2%.

- Seeds storage: There are 2 methods of seeds storages that are normal dry
storage and cold storage (cold preservation). To get the best quality of TMC seeds, it
is recommended to preserve and use the seeds within 12 months since harvest.
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b) Nursery technique of TMC seedling

- Seed treatment: The results of statistical data processing showed no difference
in germination rate (significance level reached 0.8> 0.05). Therefore, in this case, it is
recommended to choose the method of immersion at a rate of 3 boiling - 2 cold water
for 12 hours (formula 2.3), which is considered the most convenient and economical
treatment method.

- Ingredient of potting: The results of processing statistical data show that
indicator D is classified into 3 separate groups. Formula 3.4 (soil of layer A accounting
for 100% potting ingredient) gives the smallest D value (1,02 mm), meanwhile formula
3.3 (potting ingredient consists of 69% of soil of layer A + 30% of rice husk ash + 1%
super phosphate) provides the highest value D (1.34 mm). Formula 3.1 (69% of soil A
+ 30% of organic fertilizer + 1% of super phosphate) and formula 3.2 (69% of soil A
+ 30 % of Song Gianh microbiological fertilizer + 1% super phosphate) are put in the
same group because there 1s no significant difference and the average growth rate of D
(diameter). Criterion H is classified into 4 separate groups beacause of its significant
differences in growth. The smallest value is still recorded in formula 3.1 (10.36 cm)
and the maximum value for formula 3.3 (17.11 cm). Thus, to sow TMC seedlings, it is
suggested to choose the potting ingredient including 69% of soil layer A + 30% rice
husk ash + 1% super phosphate.

- Top dressing: Statistical treatment results indicate the difference in growth D.
Formula 4.1 (without fertilizing) provides the smallest value D (1.37 mm). Formula
4.3 (using DAP fertilizer) provides the highest value D (1.90 mm). Formula 4.2 (using
Buffalo head NPK fertilizer 20-20-15 + TE) gives the average growth level of D.
Similarly, H criterion is also classified into 3 distinct groups. H in formula 4.1 gives
the smallest value (20.42 cm), while formula 4.3 also gives the largest value H (30, 96
cm), and formula 4.2 at average growth rate of H. Therefore, to sow TMC seedlings, it
is recommended to use the DAP (Diammonium phosphate) top dressing which gives
the best growth and the highet survival rate.

- Light cover: The statistical processing results show that there is a significant
difference in D growth between the light cover formulas. Specifically, the highest D
growth (2,13 mm) is recored in formula 5.1 (no light cover ), formula 5.4 (75% of light
cover) for lowest D growth (1.21 mm). In contrast, the formula (no light cover) gives
the lowest H value (22.57 cm) and the formula with 75% of shading providing the
larger H value (35.26 cm). Practical research shows that TMC species which are sown
in no-shading conditions resulted in hardy plants, less pests, and high quality with cost
savings because of no light trusses.

4.3.5. Planting techniques of TMC species on different site conditions
4.3.5.1. Soil selection
4.3.5.2. Land preparation method
4.3.5.3. TMC planting results in 3 locations with different site conditions

a) Effects of planting method on growth of diameter, height and biomass of TMC:
For the planting method on bare land, the average value of the growth and biomass
criteria is higher than those under the forest canopy. It was noted that fresh biomass of
root is 15.12 times higher and dry biomass of root is 17.11 times higher. It means that
when apply the planting method on bare land, the rate of dry/fresh biomass is higher
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than that under the forest canopy. As such, planting TMC on bare land is promised to
bring higher productivity than planting under forest canopy.

b) Effects of planting location on the growth, biomass and survival rate of TMC:
The statistical processing results which obtained from TMC experimental planting at 3

locations with different site conditions are presented in Table 4.27.

Table 4.27 shows that the interaction of individual factors (planting sites, planting
methods, fertilizing and top dressing) has affacted the growth, biomass and survival
rate of TMC (these single factors’ significance levels is less than 0.05). Meanwhile the
multi-factor synthesis interaction does not affect these criteria when cultivated in the
field (this multi-factor interaction’ significant levels is more than 0.05).

Table 4.27. Results of multivariate variance analysis affecting growth D, H and
biomass of TMC under planting conditions

F

F

. . F F F
. F F calculating |calculating . . .
Fluctuation . . calculating | calculating | calculating
calculating| calculating Fresh dry .
Source . . fresh tuber | dryroot | survival
D H biomass of |biomass of | . :
biomass | biomass rate
whole tree | whole tree
Free parameter | 27110,6™ | 30362,6™ | 146477 | 14942 | 1699,7°" | 1009,1" | 45442,5™
Planting site | 527,97 | 72,76 33,87 35,857 | 38,94 | 30,60 | 18,03
Planting method| 4,86° 0,47 1,38 1,26 1,29 0,74 3,34
Fertilizing 103,06 | 113,297 | 43,43™ 43,197 | 44357 | 29,46 0,01
Top dressing | 46,296 | 58,30" 18,76 18,857 20,28 12,607 1,00
Interactive
fertilizing and 5,37 7,32 2,07 1,94 2,16 2,20 6,30
top dressing
Interaction of
planting method| 0,69 0,23 0,29 0,30 0,08 0,02 3,19
& fertilizing
Interaction of
planting method| 0,58 0,31 0,02 0,02 0,15 0,23 2,72
& top dressing
Interaction of
planting
method, 0,47 0,30 0,11 0,09 0,08 0,17 1,54
fertilizing & top
dressing

Note: 0.01 <* Significance level <0.05; ** Significance level < 0.01

The thesis has identified 7 criteria to assess the effects of factors on growth,
biomass and survival rate of TMC, including growth D and H, fresh biomass of whole
tree, dry biomass of whole tree, fresh tuber biomass, dry root biomass, and survival

rate.
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The highest growth, biomass and survival rate when planting TMC is recorded
in PBak Po district, followed by Mang Yang district, and the lowest in Ia Grai district.
Therefore, to get the highest efficiency, it is recommended to plant and develop TMC
in Pak Po district.

c) Effects planting method on growth, biomass and survival rate: Six criteria,
that are growth H, fresh biomass of whole tree, dry biomass of whole tree, fresh tuber
biomass, dry root biomass, and survival rate, do not differ statistically. That mean, the
planting method of seedlings with potting and the method of bare-root seedlings have
similar results.

d) Effects of fertilization on the growth, biomass and survival rate of TMC: The
fertilizing regime has significantly affected the TMC growth D and H and biomass of
all types when planted in the field. The highest result (D is 3.20 mm, H is 159.71 cm)
is recorded in the formula 3 - fertilizing (1.0 kg of organic fertilizer + 0.05 kg of
NPK/pit), the lowest in formula 1-without fertilizing (D is 2.58 mm, H is 129.11 cm).
Simmilarly, criteria of trunk biomass, tubers in formula 3 are superior. Thus, it is
suggested to choose the formula of fertilizing (1.0 kg of organic fertilizer + 0.05 kg of
NPK/pit) to plant TMC.

¢) Effects of top dressing on growth, biomass and survival rate of TMC: The top
dressing has significantly affected the growth D and H of TMC when planted in the
field. Formula 3 - Top dressing (DAP 50g/root) gives the highest result, while the
biomass criteria have no difference. However, it should be to choose the formula 3-
Top dressing (DPA 50g/root) to plant TMC because of its best growth D and H.

f) Multifactorial effects on growth, biomass and survival rate: The research
results show that the interaction between fertilization and top dressing had effected on
the growth D and H of TMC (at significance level <0.05). The multi-factor interaction
groups, which are the planting method and fertilization, the planting method & top
dressing, the planting method and fertilization and top dressing methods, are all at
significance level of more than 0.05 when evaluated on 7 criteria. It means that the
multi-factor interaction does not affect the growth, biomass and survival rate.

4.4. Proposed solutions to conservation and development of TMC in Gia Lai
province

Based on the analysis of threats to indigenous knowledge about conservation,
development, exploitation and use of TMC species by Bahnar and Jra communities,
results of field research on the current distribution and ecological characteristics of
TMC species, as well as the results of sowing and planting this species in 3 locations
with different site conditions in Gia Lai province, four groups of solutions are
suggested:

1- Solution to mechanisms and policies. (1). Develop mechanisms and policies
of attracting investment in development of medicinal herbs, underwriting output,
including TMC; (2). Develop mechanisms and policies to encourage physicians to
practice and provide traditional remedies; (3). Develop specific policies, creating the
favorable conditions to the community such as planting TMC and other medicinal
species under poor forest canopy, exploiting and using medicinal plants, recognizing
medicinal plant products as lawful; and (4). Develop mechanisms and policies on
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indigenous intellectual property rights of Bahnar and Jra people once TMC species
become commercial goods distributed to domestic and international markets.

2- Socio-economic solutions: (1). Enhance propaganda to improve the local
people’s awareness on sustainable exploitation and effective use of traditional
medicinal herbs and remedies; (2). Propagate and raise awareness of community and
stakeholders on forest protection and fire prevention and fighting; (3). Propagate and
raise awareness of community on decreasing/effectively use of plant protection drugs
in agro-forestry production activities; (4). Provide loans from bank with low interest
rates and flexible terms to the people who are interested in planting valuable medicinal
herbs, including TMC; and (5). Invest in development of medicinal herbs resources
and traditional remedies associated with the development of local community cultural
tourism.

3- Solutions to science and technology: (1). Apply the research results to
develop technical process of planting, exploiting and processing TMC, conducting
procedures of appraisal and licensing; (2). Apply the research results to the planting
planning and development of TMC and other medicinal herbs on shifting cultivation,
bare land, and poor forests; (3). Provide train, transfer techniques of planting,
exploiting and processing TMC to the people and stakeholders; (4). Provide train on
forest fire prevention and fighting to forest protection forces, local people and
stakeholders; (5). Provide train on improving the capacity to identify, classify
medicinal herbs in the area and techniques of planting and sustainable exploitation of
indigenous medicinal herbs to health workers, local people and other stakeholders; (6).
Conduct basic research and applied research to confirm the medicinal value and healing
effects of TMC species, encouraging the prople to use them in the belief; (7). Hold
seminars with the participation of scientists, farmers, managers and investors to
develop and implement projects and researches on medicinal value, manufacturing and
trading TMC products; (8). Establish a professional council to appraise and document
the remedies collected in the community in order to prevent the risk of "erosion" and
the loss of those remedies. (9). Develop a grassroots agricultural extension network
consisting of qualified and experienced officials to effectively implement the
agricultural and forestry extension activities in the locality; (10). Train on Bahnar and
Jrai dialect to commune officials and village health workers in order to improve
working skills with the community.

4- Solutions to organization and management: (1). Strengthen the roles and
responsibilities of the authorities at all levels, the branches and forest owners in
controlling exploitation and trading of non-timber forest products, including medicinal
herbs; (2). Strengthen inspection and supervision of implementation of forest
management, forestry land and forest fire prevention and fighting by the relevant
agencies on forests; (3). Develop strategies to market products, information systems,
trademark registrations of TMC, conduct researches, and market forecasts to ensure the
TMC output, developing value chain of medicinal products; (4). Develop a plan to
conservation and development of local medicinal herbs, including TMC, strengthening
the role and responsibility in study, collection and application of folk remedies by
agencies at all levels.
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CONCLUSIONS AND RECOMMENDATIONS
1- Conclusion
(1). Scientific nomenclature and biological characteristics of TMC species

- Scientific nomenclature:

TMC is only found Gia Lai province, Vietnam. Asparagus racemosus Willd is
a Scientific nomenclature, belonging to the Asparagaceae family, Monocotyledons,
TMC known as common Vietnamese name.

- Biological characteristics:

TMC is a perennial vascular plant with a life cycle consistent with the local
climate characteristics. TMC grows and develops in the rainy season and dies at the
end of the dry season.

This species is capable of regenerating from seeds (23.6%) and the root (76.4%).
In the study area, density of regenerated trees is quite low (143 trees/ha) and the quality
of potential regenerated trees is recorded at a very low rate (9.6%).

TMC is a light — loving plant, being highly resistant to adverse soil conditions
and to bad factors damaging native vegetation such as forest fires and pests.

(2). Distribution and ecological characteristics of TMC in Gia Lai province

TMC is widely and relatively distributed throughout Gia Lai province. It means
that climatic conditions and other basic ecological factors are completely consistent
survival and development of the species. Yet, the species populations is strongly
dependent on micro-site factors, specifically:

TMC i1s naturally distributed in the areas with relatively high and stable annual
average temperature. Namely, the annual average temperature ranges from 21.8-
25.80C, the annual average total cumulative temperature reaches 8,574.80C, and the
total rainfall of the whole year is from 1,199 - 1,834.1 mm.

The species is most concentrated at slopes (below 300) and feet on the height
from 200m to 400m as sea level at South and West exposure direction.

TMC is commonly found in eroded soil with exposed rocks and in degraded soils
with the thin topsoil such as base poor gray soils and compacted soils with a heavy
soils and sandy soil on the topsoil containing pH from 6.2-7.8. TMC has not been found
in the thick red basalt soil.

It is likely that the types of poor dipterocarp forest and poor evergreen broadleaf
forest with grasslands and shrubs interspersed with some regenerated tree species with
a canopy cover level below 0.3 are most suitable for TMC.

The dominant tree species in Dipterocarp forest where TMC’s distribution
include Shorea siamensis, Xylia xylocarpa, Vitex  pubescens, Lagerstroemia
calyculata, Terminalia sp (in Kong Chro district) and Carega sphaerica, Shorea
siamensis, Lannea coromandelia, Canarium bengalensis (in Krong Pa district);
Carega sphaerica, Quercus helferiana, and Cratoxylon formosum, (in Mang Yang
district) are found in poor evergreen broadleaf forests.

Dominant Fresh shrubs carpet is mainly of Imperata cylindrica, Oxytenanthera

ngro, Thysanolaena maxima and Chromolaena odorata with an averaged coverage of
54.02%.
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(3). Scientific and practical basis for proposed solutions to conservation and
development of TMC in Gia Lai province.

- Indigenous knowledge about exploitation and use of TMC:

The Bahnar and Jrai people still keep their valuable indigenous knowledge about
exploitation and use of TMC as a medicine. Fifteen remedies have been collected, of
which 7 unique ones and 8 multi-part ones containing TMC. These remedies have been
used by the Bahnar and Jrai to treat 10 different groups of diseases. Of which, 3
remedies are used for postpartum women, enabling mothers to produce better milk for
their babies.

- Current situation of management and threats to TMC:

Currently, illegal exploitation activities of non-timber forest products in Gia Lai
province have not been managed, supervised and inspected by authorities and forest
owners yet. Therefore, such activities still remain in Gia Lai.

The research results indicate seven different threats to the survival and
development of TMC in Gia Lai province. Of which, two threats that cause very highly
impact are: (i) Unsustainable exploitation to make medicine, and (ii) Illegal shifting
cultivation. The high threats are: (i) Abuse of herbicides in local agro-forestry
production, and (i1) Frequent occurrence of forest fire dipterocarp forest.

Five threats to preservation and promoting indigenous knowledge about use of
medicinal plants and remedies have been also identified in the study area. The ability
to preserve the integrity of indigenous knowledge falls at the very high impact level.
The high threats consist of: (i) Constraint by the institution of the lineages and the
family; and (i1) Changes in awareness, customs, culture and tastes of the community.

- Potential to plant and develop TMC in Gia Lai province:

Based on the integration of area map data with conditions consistent to the
ecological characteristics of the species and field survey data on the distribution
characteristics, the thesis has developed a potential distribution map of TMC species.

The research results show that around 695,002 hectares which is consistent with
the ecological characteristics were estimated. Of which, the largest suitable area belong
to Chu Prong, Krong Pa, Kong Chro and Ia Pa districts, followed by KBang, Mang
Yang, Dak Po, Phu Thien districts. The outskirts of Pleiku city and Chu Se district have
little area suitable for this species.

- Seedling nursery technique from TMC seed:

The multiplication and seedlings method of TMC is promised to be highly
feasible. Some following points need to be noted about seedling nursery techniques:

The percentage of red ripe fruits accounting for 85-90% is the time to collect
seeds to have the best quality.

The results determine that the purity of the grain reaches an average of 98.35%,
average weight of 1,000 seeds is 64.25 grams; an average of 1.0 kg contains 15,564
seeds; germination rate averages 71.35%; potential germination averages 9.2%;

The normal storage method, that is the seeds are put into crock with sealed lid,
then place it in dry and ventilated place, is applied to TMC seed. The maximum storage
and use duration is within 12 months after harvest.

The method to soak TMC seeds in water at a rate of 3 boiling-2 cold within 12
hours will provide good result.
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It is suggested to use the potting including soil layer A 69% + rice husk ash 30%
+ super phosphate 1% to nurse TMC seeds for the best growth and survival rate.

Applying DAP top dressing will give the best growth of TMC seedlings in the
nursery stage.

Sowing TMC without shading may create good seedlings quality.

It takes about 3 - 3.5 months for TMC trees to be taken from nursery garden
since sowing. TMC seedlings eligible for out-planting must reach the root size of 1.5-
1.8 mm, the height of 25-30 cm, and no pests.

- Planting techniques of TMC species on different site conditions

Selecting land: Land types that are selected to plant this species are bare land,
under the canopy with forest canopy cover <0.3, sandy soils, lightly heavy, loose loamy
soil with a pH of 6-8.5, land with slope <150 and altitude of 150-1,000 m as sea level;

Methods of soil preparation: Pick up the soil, then let the soil to be dry at least
one months before planting. If the soil is acidic, it must be to fertilize it by a small
amount of powdered lime to improve the pH. Depending on actual conditions, it is
possible to plant TMC with a density of 12,000-20,000 trees/ha. If intercropping under
the forest canopy, it is necessary to consider clearing vegetation, pruning tree branches,
and removing non-purpose trees to adjust canopy in accordance with TMC (canopy
cover <0.3).

Planting land: TMC planted on bare land had greater growth, biomass and
survival rate than planted under forest canopies. Especially, fresh and dry root weight
of the former was 15.12 and 17.11-fold higher than those of the latter.

Planting location: TMC planted in Dak Po district had greatest growth, biomass
and survival rate, followed by that in Mang Yang district. TMC planted in Ia Grai
district had lowest measured parameters.

Planting methods: Planting TMC by potted seedlings or bare root seedlings gave
similar survival rate and biomass. In the growing conditions of Gia Lai province, it is
better to plant TMC by bare root seedlings because of low nursery expenses and little
waste of plastic grow bags.

Basal fertilizer regime: It was the best to use 1.0 kg of organic fertilizer + 0.05
kg of NPK per pit.

Top dressing fertilizer regime: It was recommended to use 50 g DAP/plant
because with this regime, TMC had greatest diameter growth, height and biomass.

Pets and diseases: Pets and diseases had little influence on the quality of TMC.
TMC suffered Lepidoptera larvae feeding on leaves and fruits and straw-leaf disease,
but the incidence was very low (1-2% of the plants).

Harvesting and preprocessing TMC: The best time to harvest TMC was at 15-24
months after planting when the root biomass was greatest. To have the greatest root
quality, it is recommended to harvest TMC in January — February or February — March
in the lunar calendar, when the above ground part of the plant was dying due to dry hot
weather. Preprocessing fresh or dry roots can be applied depending on use purposes.

(4). Solutions to conservation and development of TMC in Gia Lai province

Based on the results obtained from the research, the research has established 4

groups of solutions for TMC conservation and development, including: Mechanisms
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and policies solutions (4); Socio-economic solutions (5); scientific and technical
solutions (10); and organization and management solutions (4).
2 - Research gaps

The study also revealed some research gaps which could be investigated in the
future.

- Experiments on in vitro propagation were just in preliminary stage so it was
early to state whether the method was successful.

- TMC was planted with only one density of 10417 plants/ha. Effects of different
planting density on TMC growth, survival rate and root biomass have not been studied.

- Root yield of TMC was high in Dk po district. However, little is known about
the locality where root quality can be highest.

3 - Recommendations

It is recommended to complement further work as follows:

- Taxonomy and scientific name of TMC in Gia Lai should be published. The
species should also be added to the Vietnam medicinal plant dictionary.

- The research results can be applied in the planning of TMC planting and
development. It could be feasible to sow and plant TMC in Gia Lai province in the
future.

- Asexual propagation (in vitro and cuttings) of TMC should be implemented to
provide high quality seedlings and meet the need of TMC seedlings in the locality.

- There was no difference in 6 measured parameters between planting by potted
and bare root seedlings. Therefore, planting by bare root seedlings should be chosen to
save planting costs and minimize the release of plastic grow bags to the environment.
However, further studies should be conducted to identify the most suitable planting
method for TMC in Gia Lai province.

- TMC should be grown at different density to determine the optimal density for
growth, survival rate and yield.

- TMC is very good at shoot regeneration. Thus, studies on shoot regeneration
after harvesting should be conducted.

- Research on active ingredients in roots of TMC planted in different locations
should be conducted to build scientific basis for planting and development. Further, its
medicinal values can be confirmed for building value chain of the species in Gia Lai
province.
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