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Tatsuhiko NisHIMURA, Yuto UeDa, Kiyotaka KaBarta, Akiko KOIKE,

Masateru Ono, Keiji IGosur and Shin YAsupa

(Received 21 December 2015; Accepted 25 January 2016)

ABSTRACT

Soft rush (Juncus effusus L. var. decipiens Buchen), namely igusa, has been historically used as an herbal medicine for
inflammation, nephritis and other disorders, while scientific mechanisms underlying its health beneficial effects still remain to
be clarified. In these decades, the soft rush has been locally cultivated as an edible organic crop and marketed as its unique
processed foods in Japan. This study aims to examine the multi-functional role of the soft rush, especially in the field of anti-
carbohydrate digestive enzymes. In a-amylase and a-glucosidase inhibition assays, the hot-water and ethanol extracts,
respectively, resulted in different inhibiting activities in a concentration-dependent manner. The ethanol extract demonstrated
strong inhibitory effect than the hot-water extract in both assays. The inhibiting capacity of the ethanol extract in
a-glucosidase assay was proved to be equivalent to 0.673-fold of acarbose, an a-glucosidase-inhibiting drug for treatment of
type 2 diabetes. To gain insight into the active constituents, luteolin and quercetin, a class of known flavonoids present in soft
rush, were subsequently tested. These flavonoids were confirmed to have strong inhibiting capacity than acarbose in
a-glucosidase assay. Collectively, we demonstrate here for the first time that the ethanol extract from edible soft rush possess
relatively higher inhibitory effect upon a-glucosidase assay system. The results may indicate the potential of the edible soft

rush to manage hyperglycemia.
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A 7% (R§%, Juncus effusus L. var. decipiens Buchen)
@,@%&%ﬁﬂﬁ@%ﬁﬂﬁ%@wtﬂﬁbi@ﬁﬁ
IR SR OBEHICEHET S A 7 E (Juncaceae) |
”%éﬂéyﬁiﬂﬁféé HATIL, ﬁﬁ%’a%
RIWFHEA 7~y MGOFEEE LCHHESNTE
720 FTz, A 7HIHEE, FURB X OB EREN = H
e L-RE@AREE LTHWSENRTER (1 - 3).
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5. bivbiut, T FE CICIERR MO 5 A
7 ASDPPH 7 ¥ # ViHFERe & falE & L 7z bulk{big
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JE A= 5588 ASFE Mt L 72 20134F- O [E| B f g - S22
5L, BHTI6.2%, LMETI2% 25 [HERIFAS® < &t
bivsrE | & LTEEFHED Y = 794 P TRAS T
Twa (12). MHERpEE BEbNLE] OFEE, B
PEIZ BV TIF30K TL1.8% 12
2 TIE30MR TLI% 12t L T, 70K L B TIE17.6% &
FERPER T LI EA L TBY, e & b ICHERRRR
VA EELTEEZERL TV D, HERIFIES D90%
w505 2RIBERIEOIIEIL, A A UMmEET -

34 22 VIR EOBIMEROMIC, #Ei, &
BIAE, MRS, A ML AB X O & oBEEERYEIN S
WA-9 5 (13-15). ZOWERBHOHEITIE, /NMETOR
YD RARAC O A HHIT 2 Z LIS X DR S5 2
EDURETH Y, ) A7 BBOBR L )R LR
EEREHE LARERTPHRPIEBINL TS (13,
14). MEREHE B & OB & 0 e & B HE R THALE R a-
TIT—XIlLoT, wKftE LToTFTr T T
IU—ADa-1AT VAL FEEEDRT b7 v & A2k
SRREEN, RIVE—=AETNIT=APEL DL, L5
W Ltoa-7 Va5 =¥y Fia-ldkiaxHT AT
=A% TN IA—=ANEGHT L7280, TEDOHE

BB HES 2 2 & I ORI B 12 51
DHHRIA N Z AL LR 25, THIVE=AIL, Kk#H
MAEGRSE & SIS NERIIIR- ST B RIS T
HY, TTIRBERELF O/NNG LR Oa- 7 Va3 Y -
R D W ENDa-T 2 7 —EEEAIZIHEL,
WEOWN A BIESE2EHE O LaE LT3
(15-17). L2 L7%A%5 2 BIBERFIHIRIC BT 5 7 1 )V
RN— 25T BT, IR B ORI T
eV EIWERDRR & 20, W EE DSHkGR A
ZIEOD 7 —ZADN9I%IET L EHME SN TS (16).
VAR, SERAEW AR LN F NS, BEED B
TrNEE, FARIIYIVRAYE, 7 TOEXRIRD L
I B RS A OBE AL E R 2SBGEE S 5 120
M, BB X o TIHERNG ) A 7 BRI R 5FE
e bORLEHHETRAEN>DH 2 (18-21).

A Cid, EHA 7B RI VKRB LTS /-
W% Z N ZNREL, -7 35 —¥la-r VT
9—&%%%;,_ﬂ%%aﬁmﬁiuﬁ¢é47%m
W OMEER 2R & & Lz, s IcET 5
MREGL2O, A 7RISR INLIBRAO T TR

4 RS THLEVTF) v BLXTVEF 2OV T Y,

R4t FCEDBREORERMEMER 2 /R T2 HHET 5 2
Ll L7 EHIImEBRICBIFARY T4 73> hua—

LT, 70000 ETI324.4%,

V?ﬁ»?—}%ﬁ%t,%@%?ﬁ»f—xmﬁ@
fHERE s L CERLFHMIT A2 & & L7z,

MRBELUHE

FE#t s L OHER

BHA 7Y (L 375) BEHOEEERERIL, FERENA
I THRES - InTashzdbob LT, 2011$ 3HITA
FYHEBRBASE LD AF L., TveF i3+ r 94
TAZ (5 L VEEAL7Zz. 74 BEEHRe-7 3 T —
a7V v CRE) XY AFL p-=F
07 z=)gp-Z VAT /)Y FBL M p-= b7 =
Va-p-~% )V b ¥ FIEFGHisE (KB L oA L7z,

7 1)V R — A% LKT Laboratories, Inc. CKE) X b 1572,
V74 1) 2 1d Ark Pharm, Inc. CKE) X HDBEA L7
BHRa-Z7Vvay =Xzt ) o ¥ ViR R &
DAFLZ.

1 T ORER

FHA 7Y EKEB LTy ) — VY O T 5L PR

R LU To@) T o72 (22, 23). HIL, &
A 79 45KR5.00 g & MilliQ /K 50 ml 2 =7 5 A 3|
A, S5MERTHIEEL, W, 95~100T T2045
M L7z, 2ok, HEW %2500 xg T1055 H#E- L
SEEL, EEERBOT7 I AT LKL HIE
MilliQ 7k50 ml % JEBEFRE (2N 2 THRA L, 95~100T
T4 M EMm L, mOosEL, RiEEAs FEfEsE

AR 3T o721, 300 LiEER ALY, LLICAH
W7 A dEEEE L, 0.322 g OBUKIH Y % 1572
N E MilliQ KIZHEME L, DIEDFEERIZH W,

Iy — Vi A RS 2, BHA 7S BR
500g &% /= 50ml & =f7JAIIAN, 105"
M CHE L 72, 2500 xg TLO5 M- L rEE L, =
HEWNOT I AR LEZR. BRA 7B EROTB
BEICEHIZT % 7 —)L50 ml B & 025 ml % 5l % 1240

TEFF 3ot 21T o7z, N6 320 LFEE
b, EHIZABLL O—F) —INNKL—F—%
WA EERAE L, 0166 g DT 5 ) — Vil =

572, 1% DMSO ICEM L, DIBEOIFEERICMER L 7-.
a-7 37— EREFEHAE
a-7 3T —VIHEWEMSIE, BFEICESE—HeBL

THIE L7 (24). 967 = )V 7L — MIEURHAT %10 ul,
01M VY YEERRME (pH7.0) %1224, 1% HEAL) +
) 7 AR %278 ul, MilliQ /K %14 ul, 6.5 mM p-=
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A 7 OFEE LR R SR

FE 7 2 Z)-g-p-< b b /]\%695;11%(5'& 8, <
4707V — 1 ) =% —%FH\T400 nm (12 BT L0
EERREL Z0f%, e—bh7uv s (RSZSZ H A<
AT 47 A, W) & HHWT3TC T HR S &
7z, WIZ, 130 Uiml Da-7 2 5 —¥&#555 ul i L T,
t— 70y 72 HWT3TCTIO M E & ¥7-. &
D%, ¥4 787 L — M) —%— (SH-1000Lab, T H
FEL, K %\ T400 nm 12 B BB &l E
L7z,

RYT4 73y b= IVIZIET VR A%l L7z
FHEEE (%) 1F, WSSk &Em LA

Inhibition activity (%) = (1 - ASample / AControl) X 100

ASample © B O 1805 SR HEDOWIEEE X 0 0 45 OWSLEE
LGN fE

AControl © Bl & F o \vva y b O — VD805 KISHZD
WOGEE & ) 0 5 DOWGEE & 72 L5 [\ 7= fif

a-70aY 4 —EREFEERE

a-7 V3 ¥ —EHEERE, BRICEOZ—HErR
BLTH®ELZ (14). 967 = V7L — MZEFAETL
Wl 008 Uiml Da-7 Va3 ¥ — A0 ul % A &4,
J7CCTHAMMRS /. 20k, 0887 mMp- = h O
JrxZ)ap-ZNVIES )T FI50ul EMLT, v—
M7y 7 & FWT3TC CIoaHIS &€ 7. 20k
YA 7ua7L— M) —F—% 7400 nm (2B B
FEEMELZ. RV T 73> ba—VIiZE7h v
R—Z%MEH L7 BEEEE (%) &, wASL)HES
L7,
Inhibition activity (%) =
ABlank) ] x 100

[1- (ASample-ABlank> / (AcControl-

ASample © FEFOWOGREE
ABlank @ 7T ¥ 7 OWILE
Acontrol - B EZ EFE 2V a v MO — )V ORIGE

BRBPLUVUEE

A TR BADEROERHIH & 12 HEY
ThoH—7, MK, FIRE I OCMOERENz B L L
7z RIMfRASE & Lf)ﬂb\%ﬂf%f: (1-3). BRI
DHEFTIE, /N TOEWHRD AR DAL & #1
HeTHZLIEVBEMESELIENTE, FEOEME
WU & 2 NS FIRTEIRIR 2 ity L72ii7E75EH S
&)l moTE (18-21). IERFBEEmMFEM L L

THEESINDODH LA 7 OB & OIS H &%
RIHER AT 2 X<, AW TIE, BHA 7RO
BOKB LUy /= Vil z HvCTa-7 I 7—EB L
WarVvay =L T A5MEEEZTRLZ L L L
T2 ATHERERSNVTA) v BLY T VT IZOn
THREMHT TEOREDORFEBENEH 2RI D RGES
HIrrlL7.

ﬁmfﬁ#ﬂm%wwﬁsi—ﬁmgﬁﬁ
BHA 7Yy = Vil 2 a-7 3 7 — L HEHR
A BYAL ,Eﬁﬁﬁﬁ&m%ﬁﬁmiﬂ#mb%ﬂ
1,990 ug/ml & ICEAMF S 4172 . TAUIxE L, #okimib
W T132,500 ug/ml £ TOREBRBEEFMIC B W TRA
36.3% DHENRENTORTH -7 (Fig.1). L7
MRoT, TF 7 — VI BRI LD b, -7 3
P T 2 HECHEEH 2> 2 &, SOICHER
“%a@ EAVRIEENT. Ry T4 7arbu—k
LTHW/ZT B NVER— AL, 22.7 ug/ml @ ICH % 7R L

7z.
~— 100 -
=2 -@-Hot-water extract
g 80 A -O-EtOH extract
E -O-Acarbose
= 60
=
2 40
<
=
£ 20 A
<
=]
U T T T

1 10 100 1,000
Concentration (pg/ml)

Fig. 1. Effect of hot-water and ethanol extracts from edible soft
rush powder in a-amylase inhibition assay. Data shown
represent mean * S.D. from three experiments. Acarbose was
used as the standard sample.

B SCIEERA 7Y hicEENnsa-7 3 7 —EHE
BT 2000 LNV TORIRIERZEB N T iwn, £
T, ATHICERESNLBARSE LTOVT A »
BIUOT VT V2oV TEDREDHEFEEZRT D,
Gt T CHE 21T 572, ZORE, Wb REKRS
@&miﬁﬁ%ﬁt VT ) 2T 21.9 uM D 1C il
SO, TVt F 2T 354 uM D ICfHA T 5 L7z
@gm.$/747:/bn—w&Lfmwt7ww
R—ZATiE, 31.8uM D ICEA TNz, L7zAo T,
Fig. 1Tl SNz s 7 — Vil Dae- 7 3 5 — I
I AHHEREE, Vo) v BLIO VT E 20
ZNSINET 2 HOMLAEY 7 & OF R IR K T 5 0]
REMEDSE 2 H 7.
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A BEEZ - BH A - HEH B - btk

mng - /NP BOME - R BRE] - R

100+

-&-Luteolin

80 1 —O-Quercetin
-O-Acarbose
60 A

40 -

a-Amylase Inhibition (%)

U T 1
1 10 100
Concentration (uM)

Fig. 2. Effect of luteolin and quercetin in a -amylase inhibition
assay. Data shown represent mean * S.D. from three
experiments. Acarbose was used as the standard sample.

BRA TUEYDa-J IV L 5 —EHREEMS

BHA 7y ) — Vit Ea-7 Vv a s ¥ —EIHE
ABRICHE L 7oA, S S CHIRE RN 2 ERED
FERD S, 912 ug/ml D ICLTEAE S N7z . st
L, BUKHHEY 132,000 ug/ml F T BRI R Hi P 1
BWTRAK294% OHENRENTDOALTH o 7
(Fig. 3). L7293 T, T4 7 — Vi #ukity
I0d, a-Znvady—YIIHT LmHEEH % F
DI, SHIHERG AL I LRI N KDY
TA7aryba— )& LTHWLZT IV ER—-R1L, 614
ug/ml O 1CfE% 7R L7z

~ 100 4

%,; -8 Hot-water extract

5 80 { -O-EtOH extract

;_E -0~ Acarbose

= 60 A

@

Z 40 -

=

8

_g 20 A

<

=] 0 L T . X
10 100 1,000 10,000

Concentration (pg/ml)

Fig. 3. Effect of hot-water and ethanol extracts from edible soft
rush powder in a-glucosidase inhibition assay. Data shown
represent mean * S.D. from four experiments. Acarbose was
used as the standard sample.

B A CTRAERA 7S hicEInbae-rVvay y—+F
FHECB S 2 B L OV COMBILRZES L Tw v
CZTHNTHY v BLOT VT VIOV THENT
THES L7z, ZOfER, Wi s AR 7 HEEH
amL, W7 A1) Tl 35.8uM D ICEA G HI, 7
Wt F 2 TIRT.38 uM D IC,E 2 5 17z (Fig. 4). 2
NHEOMEIE, RYTa7ayba— e LCHWET A
WA= ZIZBWTRD 5N/ 1,167 uM (= 1.17 mM) @

ICfH & 1) BRI D TH o7z, Lizds T,
Fig. 3SCRRO LNz ) — VI Da-7 Va2 L 7 —
PICH T AHEGEX, VI ) vy BXOr VTS F
72ZENSINET 2 ML EW 2 E ORI TRER S
BAREEDE 2 H 7z,

120 7 -@Luteolin

9

;’ 100 4 -O-Quercetin

2 -O-Acarbose

35 80

=

=

= 60 A

2

S 40

7]

8

ERES e

9

= 0 : : - .
1 10 100 1,000 10,000

Concentration (uM)

Fig. 4. Effect of luteolin and quercetin in a -glucosidase
inhibition assay. Data shown represent mean * S.D. from four
experiments. Acarbose was used as the standard sample.

EEHEBEREEHRICS T 27 DIV R — X BHEEEEE
(AEIC) DFF

-7 ITF—EBLVa-r N aL ¥y — CHEFEERE
(Fig. 1B £ U'Fig. 32H4) CTHoN-EH A 7 HED
O 1C 5% Table 112 F L7z, 4R, BT 54
DORYEER FHM$ 2 B2, REYEEZ AN ED D
WIdREEE LTEET A2 0B 5. BlIE, A=
IXAZD L DO DAL, HiERILWE T
HHroay s AMYEE LTERTIEDPWUETH L
(23). RBFZEIZBNTL T HIVAR— A F L | 7Y
LR B EME 2 M 5 X, BRI G 7
HNVK—ZALDELNICEE S &I, EHA 7Yl
KO OIS % 7 5 VR — ABEOER (AEIC,
acarbose equivalent inhibiting capacity) & L CT7E3% L 51l
$AHZEE L7 AEIC ORI, 7HNKE=-ZDIC
il (5F) LYY TV ICME (5FF) Lotk
DNWTRDLZENTE L, L, MY OHER)EDS
TANE=ALAEDL L ZEh D ETh L4, 71
EGTAALET D ICEDHAL (F] 21X ug/ml %2 uM)
A UHAICIRE LT, 7 H R — A BB EREIZ1.00
FxznEoMERL, HEHREIMENEEI21Z0
BT 22 L b, AFIETHEONHERLY, =
5 )=V CRO S Nza-T I T —E¥B L Wa-7 WV
a3y =BT HMEEHIE, ENENT HIVAE— A
D0.0114F5 £ 0673/ TH 5 Z LR s/ . ZoHE
MRLa-7 I T —FIZHLTLY ba-r VI ¥ =i
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A 7 OFEE LR R I EE

HLTEVRRETHLZ L, =8 ) — ViEHTFE A
= VTR T VR — AH L HEREAE LTV
CEMHBH L T, Bukiitb Tl v ho HER
BRICBWTH ICHEP R ONRro/zl XD, THV
AR — AP E fEIE 2 L2 110.00908 A4 B & 1°0.3074
R R RTICE T o2, INE T, R2EHEOER
He A THEEHLBERHEERP PSRRI TED, £
D) LATHEEOSERMWIZa-7 I T —E¥B L Pa-7 NV
Iy —YHERPBRE SN TV (25). £ T3,
Tebry Ly =K (2020 1FREL) ICX D
B e, 3=V A8 —F 2 REIT 5 FERHEKDa-
TIT—¥ETy MNGHERT 2 R XY Y —HDa-T7
Ny =L HHEEESHESINTE Y,
WRER 1gS ) D7 H VK- 24 E (umol AE/g
DW.) & LTHERIRENTVL, KifTHLN
72 AEIC L \ZHALS R 5720, B (25) LU H
B ARE R 1 g 4720 DT H VK — ZHEHER (umol
AE/gDW.) IZHEHM LB L Tl EZR A RWFZEIC
BWUHH L8/ — VIO A 7K D a-
TIFT—FIZHT AT HNK— ZMYOHER S IE
0.586 umol AE/g D.W. 23 5, a-7 )2 ¥ ¥ — BTk
5 BHERTI1234.6 umol AE/g D.W. 2880 Suzz. i
B SDEERE F— IS 2 wbon, EHA 7
YBRDa-7 37— XI5 5 HER L, P27
IO NTRR (24~349.2 umol AE/g DW.) &It
N MER G2 B2k, —Ha-Z )V ay y—BIIxT
% BE NGB O2THE L ) A5 R (06~31.6
umol AE/gD.W.) & HEL THEWEEZ /RS 2 & 2% ERR
Sz,

Table 1. ICs, values and acarbose equivalent inhibiting capacity of hot-
water and ethanol extracts from edible soft rush powder in a-amylase
and a-glucosidase inhibition assays

AEIC (gAE/gof
extract) **

Hot-water EtOH  Acarbose Hot-water EtOH

extract extract extract  extract

a-Amylase >2,500 1,990 22.7 <0.00908 0.0114

a-Glucosidase ~ >2,000 912 614 <0.307 0.673

*Data shown represent mean value from three experiments (see Fig. 1)
and four experiments (see Fig. 3). Acarbose was used as the standard
sample. AEIC, acarbose equivalent inhibiting capacity; AE, acarbose
equivalent.

** AEIC value was defined as the ratio of ICs, values (acarbose (,ug/ml)/
test sample (ug/ml) ).

ICy value (pg/ml) *

W2, a-TIT9—E¥BIPa-7Vvay ¥y —EBHER
B (Fig. 28 X U Fig. 428) TH LN A 7 Hdho
BERID 7 54 4 FHITH LT+ ¥ BEUT Lt
F U DICEA Table 212 F L 72 . 22 TH, T HIWV

R—ALDHBOENZICMEL S &2, T HIVKR— AMHE
DHERE LTERLIMET 22 L& L7z, ZOfER

VT k) TROLNZa-TIT—EtEB X La-7 NV
¥ —XIZx T AHEEHEE, FNENTHNVER—AD
145F5 32665 CThH D Z B RBE Nz, —F, Tk
F U TROLNZa-TIT—EBLLa-I N2y ¥—F
R B HEMERIE, 22T 7V AR — A D0.898%%
L1R8RETH L T A SN, L7z -T, b
DT IR A REGFEa-7 I T =L LTT HIVAR—
ALFAEF T LABCHERERZRT I LS 5
2%, Hlile-rVvayy =iz LTid, vty v
BT HNE—=ZAD3266%, 7vrF o h16e8fEs, 47
PHIZEENE 7 TR A FROBEHR G D EER I
KECERNT2UHEELEDH L ENEZ LN . $TTIC
WTF) RV F U alfo bl $5 75K 4 FED
SN ORERHALEER IS MU T BB EH 2 B S C
BY (26-29), ARG FL-INOELFFTLY
DTHo7z. B ETH % ARG, HE G4 o5
AL RER 5T U CBREMEH 2 F 3 % 70 & 5Pl L 72 35R
BLARVTORAZ ) —= TR TH L. HHETHMZ
FELLTa-TIT—¥BIPa-r VoL ¥y —ExiEm
2B A T SRR R0 £ & B2 L NV TORHERD
RAFMT 2 FEPBAETHL ARSI TS (24—
28). L Lahs, bilbhoffRs & CTHEHEIC
BUIFDLTHANE=AR LD T IR 7 4 Nl & D
BONTICEIZ R > TWD . S LEEZ Dk
REERFRMEOE NS ZE T LLENH D L E LT
BahTwsd (30). Lzh->T, flilifses s L o<
PER AL R SR RO LB 217 ) BRI2IE, T 58
FORBEMER L, &AL 2B ER T VR — ZRE
DOMERE L THEBMGET 2 2 L5 HREETHL L E
Abib.

Table 2. IC;, values and acarbose equivalent inhibiting capacity of
luteolin and quercetin in a-amylase and a-glucosidase inhibition assays

AEIC (mol AE/mol
of test compound ) **
Luteolin Quercetin  Acarbose  Luteolin  Quercetin
a-Amylase 21.9 35.4 31.8 1.45 0.898
a-Glucosidase 35.8 7.38 1,167 32.6 158
(0.0358)*** (0.00738) (1.17)

*Data shown represent mean value from three experiments (see Fig. 2)
and four experiments (see Fig. 4). Acarbose was used as the standard
sample. AEIC, acarbose equivalent inhibiting capacity; AE, acarbose
equivalent.

**AEIC value was defined as the ratio of ICs, values (acarbose (uM)/
test sample (uM) ).

***Data in parentheses indicate calculated 1Cs, values from a
-glucosidase assay expressed as milli molar order.

ICs value (puM)*
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A BEE - BH O A - HEH

B - /hith

=]

EhEE - NP BOHE - B

BeE] - 2

BEHA 7Y ORBEREICET 2RI T v A0
HAHMIZ, 4 7w E R Ce-7I7—EB LD
a-7 V3 ¥ — X\ B G & A LA,
FIF L CEAKE LD b =5 7 — Vil o139 28
BOWIHEEHZRYT 28, a7 Vav y—Eiza LT
I5 = VI s BB IS ESE T 7 VR — A D
067351 Z EDHEMEH 2 RFFT 52 L 2RO THRIL
72— H, ATHICEENE VT v BLIO T VT
SOV T b FEEF T THRAEZ 1TV, WL bR
B RREFEMEEHZRT L, Ea-ZVay ¥y —+F
WXL TTANR=AL) SRV IENROONL Z &
MR L7z SNETIZ, REFEL LToN—THRHK
T O LWL EEEIRE & A ) = X4 & L7 RIN B
ETNTOMAEE L AFIER P HE S TBh (18-
20), EHA ZHICBWTh /2, HEMNILEEEEY
R &3 % WA T BRI R—R A OIS A IR S 72
L. L Lads, EHA 7B ENICE L) 2
ML HERBEOMIIIE, VTt ) v Rr veF
FORMA 7 HROAERE G O HER E R, 5 F

LAV T O, M7 S DN AR L NV T ORI 7 &,

W ZBRESLETH 5.

RWfFEZ TS 212H720, L ARWETEEZ W
7272 E E LIRmRRMILAE RS L MERES
ERIZEHH L. ARO—EIE, RHOKEEF
JH23~ 254 [ 72 73 R MOK REBOSR % HEE § 2 S BT
FZEHZE | RERER AR 70 = 7 Mg,
BLORE RSN 70 £ 7 MEOEEEIC X
DERSINISDOTY. HFETEHE TH AR
Wset > 7 —\WEBZEIT oW EERLR, Rl — K21
CHAL 7 OERIIEH L 7.

C I
A 7% (Juncus effusus L. var. decipiens Buchen) (Z#7 <
MOHE, FRB L OCMOERENZ By L L REEz
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The Possibility as Feed Resources of

Bamboo Powder and Organic Rush

Yuki NakAGAawA, Pradhan RaJEEV, Takashi Kotaka, Chikako MASUOKA,

Shin YAsupa, Chinobu OkamoTo, Keiji IgosHi, Masateru ONo and Kiyotaka KABATA

(Received 30 October 2015; Accepted 30 November 2015)

Livestock industry is expected to become even more severe by the outline agreement of TPP, in Japan. In this kind of
situation, the effective utilization of potential unused bioresources is required to promote the livestock business competitive. In
this research, it was aimed to take advantage of bamboo (Phyllostachys) that has a high fecundity and rush (Jncus effuses L.
var. decipiens Buchen)  that is rug raw materials as feed resources.

About bamboo, it was examined usefulness as alternative of roughage for dairy cattle. It was fed the mixed silage that
includes 80 percent of bamboo powder and 20 percent of soy sauce cake against jersey cattle. Then, it was given 10 percent of
mixed silage against roughage and investigated the influences on the milk yield and quality etc. As the result, it was suggested
bamboo powder can be utilized as feed from that the large changes due to feeding of mixed silage were not observed.

In regard to rush, it was aimed to utilize as the supplemental feed for pigs and clarify the functionality. Also, dried powder of
organic rash that had a hot water disinfection after pesticide-free cultivation was used this experiment. First, it was tried to
structure analysis of the effective component in order to support the functionality of rush that is expected from historical
backgrounds and recent studies. As the result, it was successful in the identification of luteolin that has anti-oxidant effect and
anti-inflammatory effect and its glycoside (5-methoxy-luteolin 7-glucoside). Second, it was conducted feeding studies of dried
rush powder in general pig farm (addition of 0.05% against formula feed) to examine the practicalities as supplemental feed.
Consequently, it was consider the effects like malodor reduction of dung and maintaining freshness of meat. Moreover, the
bifidobacteria growth-promoting effect by rush was newly expected by culture examination.

Therefore, it was suggested that the utilization of bamboo powder and organic rush is useful for livestock industry in Japan.
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Fig.1. Mixed silage of bamboo powder and soy sauce cake.
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Fig.2. Feeding experiment to dairy cattle.
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Fig.3. Dried rush powder.
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Dung beetle fauna of pasturages with different habitat environment in Mt. Aso
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Summary

We investigated the dung beetle fauna in pasturages of cow in Mt. Aso, Kyushu, Japan. The results obtained are summarized

as follows: (1) 39 species of dung beetles were collected from the grasslands were Total of 42 species of dung beetles were

recorded in Mt. Aso, including a previous report. (2) In the study areas, we found three endangered species, i.e., Copris

(Copris) ochus (Motschulsky, 1860) , Bolbocerosoma (Bolbocerosoma) nigroplagiatum (Waterhouse, 1875) , and

Ochodaeus maculatus Waterhouse, 1875, and one rare species, Copris (Copris) pecuarius Lewis, 1884. (3) The pasturage

adjacent to a virgin forest had higher species richness of dung beetles than the pasturage adjacent to other pasturages. We

suggest that the pastures adjacent to a virgin forest are important to conserve the biodiversity and endangered species of dung

beetles.
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BEMEITALTIE, N FE TITO2ED 581608
BHLNTWAS (1), BEEL, BREAELY FY AL
(2) 2BV, HMEAETHEIC 6, MR
THOEEMEIT ALV EIBELL . 20 ) BRERERA
M Bix, ¥ 4 3 7 3 # % Copris (Copris) ochus
(Motschulsky, 1860) & 7 0 <€ >~ Z > 2 7 % Aphodius
(Aphodaulacus) variabilis Waterhouse, 18750 2 F 73 $it 1
ENTws (3). £/, BEREE, FMarzakitrx
M IAH, 4 A& 7 4 & »F 3 5 % Bolbocerosoma
(Bolbocerosoma) nigroplagiatum (Waterhouse, 1875) % if
WM IHE 75 ~4%F+F 374 % Ochodaeus
maculatus Waterhouse, 1875 % #fff i (e [ A | Fi5 72 L R4
WD HMATYS (4). LHLAaPS, ZFEITT A
LAY OREMER, BYOEDIIPIC
WY OREZEET L% EL4HETH-T, TOELERD

il

L Sl YNENE S Y 2
® sk PR RS HR I AR Y B2

. B oLy, Bt

ZHCH Y, EBSLELRRPHS 2 THEWED L0
BHIKTHSZ (3). T, AEEIT AL IHIET
HIFZEIL, SN FE CICida F 2 A M & 5 A FE % HL
Do oI vboo (5, 6), BAEBHYOIEIC
KT HIEIZDWTIE, dbifFE D TV 2 71 Cervus
nippon yaesonesis Heude, 18840 3% & 1) F < ﬁﬁ‘lﬁﬂ 7
AL VAICHET B8 (7) °, ZREEOKETIEIZ
\T % =7 ¥ T 7 Cervus nippon Temminck, 18387 14 ?Iﬁk &
HFErr ) FLEEEIT AL CHOWERICHE T 2015
(8) HHLDODLRVONBURTH 5. FEEHIKD
BHEEIT L TICOWTE, FISHEHAS, 43 b
Ty TR FFRLRY B2 X - THUES R SR Tw b
(9). L2L%&d™s, [FHIRizBT 254 ok &
L LW B HEOA JIRIIZOWTIE, st o
WAt A BB LA 5 2 L AIREIR RO B
FrFE L vize, LT s LIETEY, IhFET
DETHFEF ST EIT RN,

AWEFEIE, BEFHIR OBREE DR 2 BFHIZBWT, 3|
BARHEAREDSIRES M P BRI T A L2 04
RN EHIR L, TOREREME T 5 720 DI 2 &
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BaefsZ EHE LTHEMLZ. A, FiiRofE
BRSO 7 2 B BT, A FERY) P X B
TEFES DL & B2, WAL OFE R A 7% &5
TR FETEWETERVEATIIZOWTE, Ev b
74—V b Ty FERIKAE Y EEZHHL, [
HEEEITALVHEZYIEPIILE) ETEHHDTH L.

MEH LUFE
ERBEOEREL 2 MICE 1T 24 ERRVEICK 25
=
AL, PTEEER = AT, FUERTE 8 & OV RN ) A
W25 O0FAH, ThabEHA M a (BEE800m, 9 3ha,
EARET), b (BE1,100m, % 4ha, FIEET), ¢ (BE&
800m, #J 3ha, EFRHT), d (FEE600m, #J3ha, FIEFETT),
e (BEmi500m, #J2ha, FEFTERATHME RS RF AN
i) #ZHELCIro72. WINoFEERDL, PN
Zoysia japonica Steudel > A Pleioblastus chino var.
viridis (Franchet et Savatier) % & 57 & 32 1 H AR H
Th b FAMald, 7T T H T Quercus salicina

1

Blume % % 7/ % Machilus thunbergii Machilus 7 & 72> 5
A FAEMICHEL, CORENRTE=FrIEYR
Capricornis crispus (Temminck, 1845) 7 & @ ¥ A &)
ARSI, kb ~e i, HHS (9)
BrlTo728iToh b, REBORDEREL, WAt a
TITRAMAR DT A2 7 X F Quercus acutissima Carruth 72
EDBEETLIREMRICHEREL TBY, ckeldr xF
T EHEL T BHILTERAR, b & d IZFEHDILATo TV D,
B, ETOREMLTIE, BEIHIIHEEPEBBI N
TWw5a, Fft, 201340 3 ArH12H £20144E0 3 H
PH12H 2 MIZ 1 BlZ B ATo72. 1 5Fidh7zhf
1 ha DHFEFAIZ BV TEEAITEAZZ0EOFFEIZO W
T, 1#WH-) 35ME LIS, BIEINREOME
RELERL 72

RKEHE L BAKPOFEEREMICETBZE Y b
TA=INTy THICLDHAE
BUEMOERL I E T 55 EFRICREK LIC VR
BHZERHMELT, REHICBWTE Y b7+ —)b
Ny THEERGWERERER L. WA ERMEHL

19924E LISR P L TV 2 - B AR L

A B (FHRR)

IO SR

FATHIA (RIFRD)

A
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72RA bRy TS EEET N R L

BRI TWAAH (10),

ARAH, REBTERATIC 2 o PR iE

BoFHREH (B
JE TN IR 75 )

5#500m, #J0.7ha)

AU OENBET &
ZOHFFETIE, WEEORR
Z SN, Py THTOREVCPTEHTE 20
DT, KIFZETIEE Y b7 31—V bT v TEE W

L7z (K1),
AlX, 7208 % EN0RDEAMICHERET 2 Kk
FATHL B 1

19924F LUK ARK o0 2= F AR F b
(FE&#600m, #J0.7ha) TdH 5. Wi HFE 3 H

WCHPBEES S EBINTHBY, P A ITFIC L
Ao BIIEIZ 2 M OBREAFE/R SN T\ 5. FEHIHIZ
20144F 4 H 9 HAH20144F12H19H £ T& L7z, FFEE

I00HWC1M%x BZE LT, BEELOem, ¥320cm D77
AF v 7R MVOEIZREZHITEHTEHEZ LY b
TA =Ty TR D 15mB X IZ10MH, HE
MiZHbETHEHEL, I0HZEIZERT A EI2LD
Fior:. Bonag#EEa oY 2REICHELIRED,
ETIEARZERLUFEE L 72,

kel

F1 FEEEDECIVERLAEE I T ALY
T noo ¥ 4 A R L
A AR B . b c d e
AT 714 2 F 3 97 4 F} Bolboceratidae A A7 /1 >~ 3774 Bolbocerosoma (Bolbocerosoma) nigroplagiatum VU GF O O O
+t ' F 37 4 F} Geotrupidae Tty Fasr Phelotrupes (Chromogeotrupes) auratus auratus GF O O O O O
trFash Phelotrupes (Eogeotrupes) laevistriatus F O O O
297 4 & 2 B Scarabaeidae IRV ¥ A 3234 Copris (Copris) acutidens F O O O O O
IYY¥ A a3 A Copris (Copris) pecuarius F O
Ay ANt Copris (Copris) ochus VU CR G O O O
PSR Liatongus (Liatongus) minutus GF O O O O
YL FLY~¥IH A Caccobius jessoensis GF O O
FYILYTIT A Caccobius unicornis G O
71 K)VI <374  Onthophagus (Strandius) lenzii G O O O O O
PAaE=pege b/l S Onthophagus (Parascatonomus) nitidus F O O O
27XV <A % Onthophagus (Gibbonthophagus) atripennis GF O O O
7 1<)V I <24 Onthophagus (Phanagomorphus) ater GF ©) O
7 b FL <394 Onthophagus (Phanaeomorphus) fodiens GF O O O O O
F ATV G A Aphodius (Colobopterus) quadratus GF O O O O O
t VA4 <7V a9 % Aphodius (Teuchestes) brachysomus G O O O
ATV AN Aphodius (Pleuraphodius) lewisii G O O
TFr<TY ANt Aphodius (Aganocrossus) urostigma G O O @] @] O
70X =734 Aphodius (Acrossus) atratus G O O O O O
Y A7 H1~< 7V A7 3 Aphodius (Trichaphodius) comatus G O O O O ©)
F X u~7 Va7 Aphodius (Aparammoecius) isaburoi F O
ATURTY) AN A Aphodius (Aparammoecius) pallidigonis GF O
ax sy anit Aphodius (Esymus) pusillus G O
t~¥F~7 vt Aphodius (Chilothorax) nigrotessellatus G O O
SEAASE RS Aphodius (Phaeaphodius) rectus G O O O O O
FA 745Ky~ 394 Aphodius (Aphodius) elegans elegans G O O O O O
SVRY< VAN Aphodius (Bodilus) sordidus G o o
RN~V a9 4 Aphodius (Agrilinus) breviusculus GF O O O
IRV AN A Aphodius (Agrilinus) uniformis G O O
XTIV AN A Aphodius (Planolinus) pratensis GF O
FE<T Y aAn R Aphodius (Calamosternus) uniplagiatus G O
i A 55 21 16 20 12 25
AEHZ 5 2 BE A (G) oL HE (%) 9(42.9) 10(56.3) 10(50.0) 6(50.0) 12(48.0)
MR 5 2 MR (F) offe#E (%) 4(19.0)  1(63) 3(15.0) 1(83) 4(16.0)
MAEEEZ o 2 FFIZ S RIS b LT 21 (GF) offife e (%) 8(38.1) 5(37.5) 7(35.0) 5(41.7) 9(36.0)
AR 50 2 BIEEE (G) LRBEICH HARIC O AR T 25 (GF) oL EE (%) 17(81.0) 15(93.8) 13(65.0) 11(91.7) 21(84.0)
AR o 2 MR (F) LREICHHMRICHERT 2 (GF) offifis#Ee (%) 12(57.1) 6(43.8) 10(50.0) 6(50.0) 13(52.0)
X1 G REMERE Fo SRS, GF MBSO EMICDART M X2 AEREEEIIOW TS (2005) TOXIFIIHES 7

KTRREVEICK 2HRE

1|

=

\F B A a A OHT 4 4Bt (BEE700m) &, A

HEREDS AN O 72 0 A3 7 PREETT T2 T\ FHENE 1 77 A
LAY ERFHZERZBEE LT, BT Lo T o RA
DIZEHAEEER L7z AL, A EICE

Moo \ZBERE L 72AMT 4 it (BEE#9500m) & L7z,
AATH X, 20144F 6 H13H, 27H, 7 H11H, 23H,
SHTH®DEIS HME L, 21002524 1 000 3 KR L
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WICRE S Z ETEBL. &b, RRERRIHRERMRDE
AEPREY AR E SNREDPE LS TR Y 1 as a7

B/ R

ERERECSVTHFERREICE > THERL-8#EN
ALY

RPAIZ LY, WIS 3R 7 B3l o A%t
HALTEHRLE (K1), Ihon) b, DK
b4 horz0ik, #HtHe D3R T7TEBETHY, KW
THiAHh a 0 28 6 JE@214E, FAH ¢ o 387 JE20%E,
A b D 271 6 JE164E, A d o 3% 5IEI2HE DN
Tholz., TNSEFEMEIT AL OMT & Dk HBRE

FUZOWNTIE, E@TOMBICBVTIHESS, HHOMH
I o YA

NS (2005) (ZPEVEEERE (G), AR (F),

FRIZOHRMICOELT 25 (GF) ICX3dT5&, =
JEVEARIX 15/, SRR S TH Y, BEIC D HMIC
HEETHMIIOMTH ), FFEM & BF IS AR
bERTHHEDOEGEHIAETH ) BFERDTT%, TR
fili & B D FARIC D AT 2EOAFHIAETH D 4
DA% T -7z, HMUFEOBHENZ LD 2 H A3,
BRI a, e, ¢, d, bTHo7z. F7o, FHFME
Tl & BRI S AR S AR T S HEORMAELI Lo 5 E
Eh, BVWIEFRFE L TH - 7.

30 30 -
;25 25
LF‘
¥ 20
S 20
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(‘C) 10 10
5 5
0 ||||||||||||||||||||||| 0 lllllllllllllllllllllll
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g%
%
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=N
H
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0 0
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M -o- VYT ) % PN %
' O | —— iR
fi —a- aruesvanx
g 20 20 - Oy abx
10 ¢ 10 F
0 0

2 20144EI2E Y b 74—V b Ty FEICENES N AR T T 5 LY OEEBOHER

Ey R N7+—=IV Ty TEICK > THERELA-BEM N
LY

KRETHON-EEE I AL VI, FAEHMAT
X 3% 6 )8 8 26111k, FAH B CTiE 4R 7 & 8 150
Bk Tho7z (FR2) FEMAICBTLE L £
WIFLZ Y v = >~ 3 % Onthophagus (Parascatonomus)
nitidus Waterhouse, 1875, 3% 3~ 7"V 2 77 % Myrhessus
samurai (Balthasar, 1941), # 7%+ > 5 2 7% % Phelotrupes

(Chromogeotrupes) auratus auratus (Motschulsky, 1857)

Thotz. —J, MEHMBTIE, ari~r7vait,
+ ¥ F 3 ¥ A Phelotrupes (Eogeotrupes) laevistriatus
(Motschulsky, 1857), 7 K<)V T2 < 3 7 % Onthophagus
(Strandius) lenzii Harold, 18740 lE T & - 7. ¥ v b
TA=VETy FECENHBOENTCAEEEIT AL O
IB, NS (1) PFEISRZVWE LTWSHEIE, A
T HYXyFATK, ThHARY TRy Fahxw, ary
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R7VANIO 3L, BAEBYOEIKL b OO
WZRDZELENTRWEEE LT AN~ I H A0
BEINTz B, Ev T+ —= VT TETORES
nflE, 7~y Fabln, AV ATA,
AR ATFDOIETH 7.

M2k, Ev s 73—V Ty THECLIVESNA
YT T AR LY OREEEE RESEOMAE, HFH
iz b CICAREREKEOHES 2R L T o, A A

#£2 Yy b7+ —V Ty FFEICLNVESNERE T ALY

BT EFEE T AL OEEOILE, 6 HETH
THO2INTH-72. 6 A Ao ar>~r7yaik
PMIEDBDBDOTHY, 6 AP THBLT7 A THOILIE
INIZyRaATRMIELDLLDTHHo72. —F, FEHB
X, 6 BICAEEoOILAR SN OMRT, UL, a7
IRTVATRIE DI D TH -7z WA e b Lk
P I A L DR L SR, KR OHER & IXHR 2
MR s b o7z,

Ly KA b A B
% Gl % ¥4 " " "

A REAR A % A %

LA T H & v F 3774 F Bolboceratidae LAT e F AN % Bolbocerosoma (Bolbocerodema) nigroplagiatum vu 0 0.0 2 4.0
+ v F a4+ Geotrupidae TAerFant Phelotrupes (Chromogeotrupes) auratus auratus 28 107 0 0.0
vy FaAN A Phelotrupes (Eogeotrupes) laevistriatus 9 3.4 4 8.0

T Hh =Y T4 F 37 A F Ochodaeidae THIY Ty F Akt Ochodaeus maculatus NT 8 31 1 2.0
277 4 2 T F} Scarabaeidae IRy FALarant Copris (Copris) acutidens 2 0.8 1 2.0
A a3kt Copris (Copris) ochus VU CR 0 0.0 1 2.0

ATV A A Panelus parvulus 3 11 0 00

VAN 7= S g B N Onthophagus (Strandius) lenzii 0 0.0 3 6.0

VXYL AN Onthophagus (Parascatonomus) nitidus 135 517 0 0.0

ThIFZy<ah % Onthophagus (Phanaeomorphus) fodiens 2 0.8 0 0.0

<7V AN A Aphodius (Phaeaphodius) rectus 0 0.0 1 2.0

ATV AT Myrhessus samurai 74 284 37 740

AR T 261 100 50 100

TREBEVEICEKBHE

RRAECHR L -AEEI T F L2013, £3ITRTE
BY, 3EHeREIETH-/7-. by b, JIHS
(1) FERK L ZVE L TWLHEIE, 74 Xa7
A ¥ a7+ Trox (Trox) setifer Waterhouse, 1875, 4 4 7
hvrFaha, wAIH I ~F U 3aI % Rhyparus
azumai azumai Nakane, 1956, C XL AT 7~ 7V a7
* Rhyparus helophoroides Fairmaire, 1893, F 2173 217
717 = 7" 37 % Rhyparus kitanoi kitanoi Y.Miyake, 1982
DS5ETHo/z. F72, JTKAN Y L TORMER L 77

F3 JTKREDFEC &) MR Lz AEE T T R A

X, TAXITATaAA4, ATY<T YV 37 % Aphodius
(Pleuraphodius) rugosostriatus Waterhouse, 1875, & A 3/
NI=<T)ATR, CRXABAI I TR, Fa
VAT AN IO TH o7z,
INEOMENS, WRLZAEEI VAL, 4
BRI Ccik, 3R T7E3E (1), ¥y b7 ax—
VT oy TETIEAR 8 BI2M (F£2), ST KRR &
TIE3F6IBIOME (F3) Thosz. D) HLREHR
WY FEOH, SEHREY N T+ =Ty THETOH,
SHAT KRR FETORER S NIz > T, KA

B % % ES 4
IT AV AN AR Trogidae TARXIATAT AN % Trox (Trox) setifer
AATH X FamrEt Bolboceratidae LAT Y FATH Bolbocerosoma (Bolbocerodema) nigroplagiatum
7 VA =2 Scarabacidae IRV FA a7 ant Copris (Copris) acutidens

FALayanst

VB | SV B/ N
TJrHRZryvar st
AVRT Y AR
CATH T AT
CALAYA T ANt
Xavavh oAk

Copris (Copris) ochus

Onthophagus (Strandius) lenzii
Onthophagus (Phanaeomorphus) fodiens
Aphodius (Pleuraphodius) rugosostriatus
Rhyparus azumai azumai

Rhyparus helophoroides

Rhyparus kitanoi kitanoi
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W&, P ORE & ZOFNEREICBWT, AR
SEH2E3ENSHER S Nz, HHS (9) &, Ao
FFEIZBWC S RN2BMEO EHEME T T A LY WAL
TWa7Ds, Kifr o, #7zlcIv~y4arzans
Copris (Copris) pecuarius Lewis, 1884, T A Y~ 7 v 1
7" 4 Aphodius (Pleuraphodius) lewisii Waterhouse, 1875,

~ ¥ N< 7 v 3 ¥ % Aphodius (Planolinus) pratensis
Nomura et Nakane, 1951, t ~ % 9 ~ 7 vV 2 % %
Aphodius (Chilothorax) nigrotessellatus (Motschulsky,
1866), ¥ AZN<AH K, TARXRIATAIAH*, A
VRTVAT K, CARAIA T AN, Fay

Tauh T AT ADYHEDOELDIHS DN o 7.

z =
ERBHIC VTR RIS L > TRBL RN

aAHRLY
ENCECINPUR A YA e S a b WAL b
i e T25FE, FAALHL a T21HE, FAALH c T20HE, A
b TlofE, FAEHd CI2EDIETH -7 (F1). M
i e DML VDX, MOFHER THEETE 2o
THFEMERECH S 3~ 7V 3 4+ Aphodius (Esymus)
pusillus & #+ ¥~~~ 2 # % Aphodius (Calamosternus)
uniplagiatus, MU TH L F vy ru~ sy aF 4
Aphodius (Aparammoecius) isaburoi, 512 b HEMIZ D
BT L~ F /N~ 7Y 3 4 Aphodius (Planolinus)

pratensis D 4 SR TE /22 812K A. b Offilg,

ETHHEMCTHRSINIETH LY, Fryru~vrva
HAEFICHAN TR 2B THL (1), #fHie T
FEFR L 7o B3V a7 4 4 > ORFEEU 50 2 FA MR O
FE1E, 160%TH DY, FAHa TIZ19.0%, AH C
TIX15.0% TH o 7-DIxF LT, e bHERD L7 Ehs )
o 7oA L d TUE8.3%, FHATHL b TIX6.3% & K
Mol fidtibe, a c &FAHD, dOEAEEE L
Wy A L, b, dOFEBICIE, BHKiEHLLO0
IREEBRDS 2 E BT O N, HEFEICBIT 5 &#EED
ALY DL, BERORIIZLEB KD 5 5 7%
WHPDRRHE L TWALEEZ NS,

Ey b74+—IL Ty TEICE>THRELA-REM IS
RLY

M (11) &, A#EVWa Lo, Wikt
LR, BREOHVICLIVETT2EH T2,
THRBEB BV TR D L Qi3RI Th 256, BE
Y OISO IITBHE S N, RO H AR

THHLHFALMA &, KEL TV AL PHREMTH 5
T BICBWTHELNEEE T T 4 OBREREK
T 5 L, M A OREEREE, AT B OB
S5fThol: (£2). AHETIE, BEHYOEDO=
WZDOWTOFEIIT > TS, JHkH A X, P
EAEMICHEINCTBY, TFABWIC L2 EHOM,
MOMDIY R LR Eb o, BRI VAL D
& 2BWEBMOENL CHFEL ) 2B Th o2k
EZbNb. —F, WM THLHELB ORI,
JEARRIE R <, A A I TE A OR AITD
B, BNV Lol TIEhwWhEEZONS.

AN BT 2B EEORERI TR VAR SN, A
WATIE, ZWIEICYYZy~ab i, ars<sy
INA, FFRFATRTH-720xF LT, FAkH
BTlE, ary~rsvaikit, wrFakit, » RV
IYRAFIDNEE o7z, WREMOMA % KT %
DNOMTEICAERL, BRErEAETLIaSI I TY
I AL, TR B 2 B CTH 5 72, 2 oflh
DEETEIZR 2> Tz AR AICBIT 2B LT
Hryvvrrarixid K21R3E), 6 A LA~
SHTHFE CTRONAA, MEMB TIEEFo72HS
Nhhof, Tk, REPEMEWE S FIZH O
LIENLOHTHL (1, 12) 2enb, bIvTH
DR I I A% EO/NEW OFEARIZFFET SN2/ T
horeEZLNL T/, AMLCREBAICBITAE
SHTHLF A Fam R, HEMB TIESR
TWip\w, KX, MNOEBEL ETEALNLHET
HYH (1), BEO=IEELZLEZOND.

—7, A BICBI D RME ST, HYORSE
EAETLIAFYR TV ATATHoT. K2R T &
By, MM B TIE, 6 HLUH»S8H T E TAME
FELELTWD, JifH A THAREIZITITFE CELIC
TEREOIDHEETE D Z 05, BAEFBYOHELIIO
FIIMHE SN VKRB O HREH (g A) 2,
REL T2 KRR Gl B) Tld, P /\oR%
EERBETLIAF I ATAPEETLEEZ LN
Ho LhLehs, #HEB Tk, HiMEETHL
YFanAbEEREE o, R, BETYOER
FEAROAL, BHEICRET 22 L E#E MBI T AL OFT
EEEOESIL W EPHENTwS (1, 12). #fE
WATHARESPILBEWNZ L BOENTHWDLZ ENnL, K
by b7+ — Ty TNORRE EDIRKIZHET
ENT-OTIE B EEZ6NSD, T2, HHS (9)
&Y, MRS OREFIC BT AEEHETH L Z L HH
SN THHH RNy aH+bFEHBIZBNT
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BEEEZ->TwD, 2, FAH B ORLEIIEIR
AP, BABMOR AL, i AT
RO R OFEOMAGII A% <, ARIEAREUIT A
WAICHRTO LR ol EZONL. FDORINT,
A A OB e VAR B ORI
WE EAEEL, WA B OREERIZEDS N FY
VIR IATFADEENEL holzbEZ 6N,

FIERIRDER & ZORIREICH T2 REMIH R L
HEFIBOERRR

R FEEFHEN Ty THEICEAHES (9) Ot
TR S N7, KA TIIER CE Lo 2/, b
A O X~ 3 4 Caccobius brevis Waterhouse, 1875 &,
FAay Ak Sl EET LI LS A asa
7 A DRI B B A o TEAEEDSBIR L T
%5 (9) v X < 7 v 3 J % Aphodius (Ahodiellus)
impunctatus Waterhouse, 1875, 4= H I ABARELASHR L,
BEEL Yy FUZALN (2) 2BV CHEMERAIERICHE S
nNcwasrrzutr<r7alro3Mchsr. Ao
HALYDEZY ) Y TFEELTE, FHENT Y T
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Fauna and seasonal fluctuations of the soil arthropods in semi-natural

herbaceous grasslands under the different management in Mt. Aso
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Summary

The soil arthropod fauna was investigated in grassland and semi-natural herbaceous grassland of Mt. Aso during 2014 and

2015. The results obtained are summarized as follows: (1) 28 families (12 orders) of arthropods were collected from the soil

at the site a (with annual spring burning and cow grazing) , 34 families (12 orders) at the site b (with spring burning in 2015

and cow grazing) and 38 families (15 orders) at the site ¢ (with annual spring burning non-grazing and mowing in autumn) .

(2) Dominant families of soil arthropods were Onychiuridae, Parholaspidae, Staphylinidae, Scheloribatidae and Tsotomidae.

(3) The Simpson’s index of diversity (1- 1) and Shannon-Wiener function (H’) were similar among the three study sites.

However, the Jaccard coefficient of community (CC) was higher between the site b and c than those between other

combinations of sites, indicating a similar family composition between the b and c. (4) The abundance of soli arthropods

decreased in 2015 probably due to volcanic activity. (5) The abundance of soil arthropods may not be affected by annual

spring burning, cow grazing and mowing but decreased with increasing of rainfall and temperature.

o4

VR 2 H i R O BB A A3 % JUEE - BgceHIs L, b
WENZB 2 EERBEISTH L. Tus idibix
BREDERAR 7 LIZEDN, MAEDENIZL > TAAFE
Ji, YR, ONERICRHIENS (1), 72, %
OTEESNL, M o X IIHHEIC X 5 =N %
CHELEZT 5 2 Dl —fRICHEERIZE ST
B RBREDSHERF SN VWD I Eh s, HEICE->TH
FEL I EHOERD LICERETHD (2). L2l
%S E, DAEORA MO TIEERICE T 5098134 <
%<, INETIE, TEEDOT Y/ 70 —s3— Trifolium
repens Linnaeus form giganteum Lagreze-Fossat & %4 — 7 —
27" Z X Dactylis glomerata Linnaeus O [f]#; 12 35 \» T 5

il

*® UK e e 7t
* sk JOIER S A B IC AR B2
* sk sk SR RIS BV LA

Jiti & A7z TS R BhAE < 13 E A B X O k%K
ORI T LHER (2, 3), AFEOFEMIZBITA
YA ERERICET A% (4,5, 6), &EO
T B L ORI O W CEER22 7 BT d & KB 3B
ABEEFH T ¥ ZFHIAEICOWCHE LS (7) A
HHHOD, HAZEMORIZLIEST 21213 FE TR
V. 7, FTERHUR O B 35 0) 2 IR B D
W, I FETIE, Mg EHIC B S Ao
AL IHEHS 2T 2 &I B 2430
WA A By & L CREEMED T 4 o VRO
BEAHOLICLCELAD (8), TEHEEWHICHET
LFEEF oM. T2, MRS O REHIZ B
Hémﬁfi—%fi&< WA TH LA, v
CAWHEEE Y, B SIR 2 B0, — TR
JEAME & F 7Y Imperata cyindrica var.koenigii, A A ¥
s EELOENA ARHER L, BEEOBRESRKE (R
BRBHEZENHOLENTWAID, TN DOEREDEND,
TIEEE B O S RREAERRIC E D X ) TR BE RITL
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Z I T, FEOGRE I T 2 B I 4B
BRON, HIEHESY T EOSEREOIRIEL 72
"D EIRBEENTYD (9). Z I TARIFETI,
R BT BHHEDBRO X = AL ZHSPIT BT
OOEREGLZEDHME LTRAELFEML 72

B LVFHE

PRI DEM (C & (T 2B X, KBy IR E B8
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o] B M 3s o> i |2 B 1) % TIEEE B = BT S AT
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RIZTEELZHSNIT LI ERHME LT, MEE2HE

PR

L7z, COHMD-DIZ, EBMORLLHAERE LT,
RE A EL o] B i oy e 0 I SR R RSB RE N 2 o
(AKX a, b) BLORANZTHICL 7B AKX ¢
AREELZ (K1), #AEXald,
Steud, 4 ¥ ¥ Pleioblastus chino var.viridis (Franchet et
Savat) 2SHAET 2 KFEARBHD H b, BE, BFEOD
BPREE LR EE L, EL ORI ST 54 E
REWTH L. AR b, 20144F O AEHE X % FHEhid
T, BERKEERL, PN, A FFoficE Lo/
AR RE S AEE T B BIRERI TV HRE . GRA
Xb) THDH. #EXcIE, PN, AFFoficzzx
Miscanthus sinensis Anderson 7 & O ¥ 0 E\W Ai# 45 B
AL, BREOFEEX LAEIZ ] FEOREA Y SEHE ST
DR OFHRERTH L. £ 1ICHER PO %A
EXORBCERE, HHER AR L7

AL, 20144F 3 A23H A 520154 8 A12H £C, 12
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DHEEIRE AR 3 2 o7z, 55
N-EEEIE, SRS LM, S LI EkEE
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F1 2014, 20154F\C BT 2 4 B4 X O WU E #

AKX a AKX b AKX ¢

2014 2015 2014 2015 2014 2015
B (m) 500 500 500
M7 (ha) 0.7 0.7 0.7
B & 3A7H 3AL7H - 3A17H 3H21H 3H24H
ALY - - - - 9H11H 6H15H
W) 7 & 0 pRBENAG - - - - - -
oS (55) 28 29 28 29 - -
B H% (H) 11 6 26 21 - -
4 (day - animal unit/ha) 440 248 1,040 870 - -
LR L7z ABR T4 L LT AR (CT), BLY 4t =

HHRFEAKE (mm) 1229V, QRT OB (B
497m) OB RZ M L 72

REOHEN LEHEHYHICRETZE

FPREE L DY ER SN TV B ERICBWTIREY 3
M L7235 E, BREDSTIEE BN TS IS
MIZT B EHWE LT, ROMEXZELZ.
HEXbIZ8m X 12m OF R EFHE LR, TN% 2m
X3m®DIXIZHHEL, KFEEXE 4K, HREXE 4
X&) BTz, MEXERREXOME, KXITEIH
FEREVIRY, EBERESIETRELL. FREKIZD
WL, 20154E5 H28H, 6 H23H 289 Esix v CH®
LA 7T em (A Y ELY A D BIAERIF A XA RS
WL7z FAASIE, 20154F 4 A 7 HA 520154 8 H11H 12
PTTC, AICTHERLZ, 1RITEIEED 1 7
BWTEME D 5em O1I3EX250g FILL, HiEL & Mk
DYNT VL PFEIEY, HEEY AL L7z

T — SRR &
THEHEEBIY O LM% S 5 729, Simpson D%

FEEEFR L 1 -4 B X U Shannon-Wiener D Z IR H %,

WA AVCTHB L.

2=2nj(nj= 1)/N(N- 1)

H’=— X (nj/N)log.(nj/N)
T, NIZARMEEE, npidi FHOMEEE R,
A X OFHELOFEE 2 £ 358 & L T Jaccard DI
LR CC H W,
CC=c/atbh—-c
22T, a biE2o0WEXORE, cld2o0FAEX
DI ER TR T

P gErth ik DEM(C 5 (7 5 LIREE ENYHE

#2103, 20144F~20154E 2BV T Y VT L IS LD
Bon - HEMEBSYWEZRL TWa, KFHETHS N
T AL, MAX a TI2H2TFS07EMA, FHAX
b T12H33F}733ME 4, A X ¢ T15H37FF1L,4081E 74 T
Holz WEEEREITE DI, ZVIEICHEX ¢, 7
X b, AKX a THo7z. 20144FEDOEEFHE, RAEX
allBWTELWEIZ Y T b ¥4 Y Onychiuridae, 5
% =%} Parholaspidae, /> #1 7 2 F} Staphylinidae T 1) ,
HEXbTIE, YO MEAVEL ey =F
Scheloribatidae, 42 % =%}, F|EKX ¢ TIE, v b
AVEE, Ray=F, VT FEATFE Isotomidae T o
7z =75, 2015EOREX a l2BIT HEERE, b
EAVH, A hexy=f YFIELAVRTHY,
HX b T, YVFIELVE, YabEadfl, kay
—F, AEXc TR, YO bEAVE, kay=f, v
FhPELIVETH -7 20154EDOFAX b TIEYF M E
AV ERESRTH o725, FNLATIE 2L bk
BEEHE, vubrLavRTHh o7

F 31, FRAEXIIBT 2 LEE LS OMmEL, F
BBLOLHEREERLZODOTH L. WEOFLH
B, 14, H &b, AR E, RAEERHTRE
LEWIR N o7z, L LA s, 2014412
20154F D E AR i, BHATIX a T74%, A X b T28%,
A X ¢ T73% WA L, 20154F O R Er & 4 48 X T
ALz Thid, 4, 5 BICEGEsEA Lo T
o7z 21%, MAEXH OIS % %7 Jaccard DIk
R (CC) o~ N v 7 AB X OHAMEEEIZ L S
HoMeRL72bDTH S, CClEFHEKX bc M TIZ,
A a-b BB L Wac LD &Ehoi.



S5V 11 B2 A 5 2 T O O - 1
#£2 2014, 201552 B1F B A FHAEX O LT R B)Y)
WA a X b AAEIX ¢
H % (R 2014 2015 2014 2015 2014 2015
T %  EEE % EEE % W % B % EEE %
h=nvH Pseudoscorpiones V77 = & T F} Chthoniidae 0 0.0 0 0.0 0 0.0 3 1.0 1 0.1 1 0.3
y=H Acari ) F =R Eupodidae 1 0.4 1 1.6 1 0.2 0 0.0 6 0.5 2 0.6
Y9I =F Erythraeidae 0 0.0 0 0.0 2 0.5 2 0.7 0 0.0 0 0.0
Ra = Parholaspidae 44 18.1 3 4.7 4 103 24 7.8 111 9.4 59 183
YRy =R Parasitidae 0 0.0 0 0.0 2 0.5 3 1.0 5 0.4 2 0.6
A My =F Uropodidae 1 0.4 0 0.0 2 0.5 0 0.0 2 0.2 0 0.0
I he Ay =R Scheloribatidae 16 66 1172 79 185 16 52 294 248 20 62
A58 =F Otocepheidae 1 0.4 1 1.6 4 0.9 5 1.6 21 1.8 4 12
VINT TR Lohmanniidae 3 1.2 0 00 9 21 16 52 14 12 6 19
ALay=F Phthiracaridae 2 08 0 00 5 12 0 00 5 04 10 31
Vayy =k damaeidae 0 0.0 0 0.0 3 0.7 2 0.7 5 0.4 7 22
NG IV =R Epilohmanniidae 0 0.0 0 0.0 0 0.0 0 0.0 40 34 1 0.3
TN VT =R Galumnidae 0 0.0 0 0.0 2 0.5 1 0.3 6 0.5 0 0.0
7 EH Araneae 7 7 EFR Linyphilidae 0 0.0 0 0.0 1 0.2 0 0.0 1 0.1 0 0.0
a€) 7ER Araneidae 1 0.4 0 0.0 1 0.2 0 0.0 3 0.3 2 0.6
77 EF Gnaphosidae 1 0.4 0 0.0 0 0.0 0 0.0 0 0.0 2 0.6
777 ER Lycosidae 0 0.0 0 0.0 0 0.0 0 0.0 1 0.1 0 0.0
77 Y 5 H Isopoda A AN Porcellionidae 1 04 0 0.0 0 0.0 0 0.0 1 0.1 0 0.0
YahTH Geophilomorpha % XY A % 7k} Mecistocephalidae 1 0.4 0 0.0 4 0.9 1 0.3 2 0.2 3 0.9
425717 H Lithobiomorpha 1 3 A% 7F} Lithobiidae 0 0.0 0 0.0 2 0.5 0 0.0 1 0.1 4 1.2
Y 2A57H Polyxenida Y7 v A 7R Paradoxosomatidae 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.3
FEATH  Collembola <NV hEL TR Sminthuridae 3 1.2 0 0.0 2 0.5 0 0.0 3 0.3 1 0.3
PA=R NSNS Onychiuridae 66  27.2 18 281 151 354 97 316 354 298 118 366
X< hELTE Pseudachorutidae 0 0.0 0 0.0 0 0.0 0 0.0 8 0.7 0 0.0
7Y hEATE Entomobyidae 1 0.4 0 0.0 4 0.9 0 0.0 4 0.3 0 0.0
v LA TE Isotomidae 26 10.7 6 94 24 5.6 106 345 165 139 42 130
Ly M ELTE Arthribidae 1 0.4 0 00 0 00 2 07 3 03 0 00
ARbELTE Neanuridae 6 2.5 5 7.8 1 0.2 2 0.7 10 0.8 0 0.0
I% 7 H  Blattodea T 7 Ff Blattidae 1 0.4 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
ANV H Hemiptera El=PAv Cicadellidae 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.3
I H 44T 5 F Pseudococcidae 5 2.1 0 0.0 3 0.7 0 0.0 3 0.3 0 0.0
VAN Aphididae 0 0.0 0 0.0 2 0.5 0 0.0 0 0.0 0 0.0
7 I~ H Thysanoptera 75T I E Phlacothripidae 2 0.8 1 16 0 0.0 1 0.3 0 0.0 2 0.6
a%vF 2 H  Coreoptera FH AR Carabidae 7 29 0 0.0 3 0.7 1 0.3 31 2.6 1 0.3
INIT 7 F Staphylinidae 27 111 2 3.1 9 2.1 12 3.9 36 3.0 10 3.1
o VAR 8 Scarabaeidae 7 2.9 0 0.0 0 0.0 1 0.3 32 2.7 7 2.2
TavhARUF Cantharidae 2 0.8 1 1.6 36 8.5 0 0.0 2 0.2 1 0.3
TR F AR Elateridae 0 0.0 0 0.0 1 0.2 1 0.3 0 0.0 0 0.0
TINYE IR Tenebrionidae 0 0.0 0 0.0 2 0.5 1 0.3 1 0.1 1 0.3
AR Chrysomelidae 0 00 1 16 0 0.0 0 00 0 0.0 0 0.0
FavH Lepidoptera IR Noctuidae 4 16 0 00 2 05 0 00 303 0 00
NTH Diptera 7 TNRF ) aNTER Sciaridae 13 5.3 14 219 25 5.9 10 3.3 12 1.0 14 4.3
NTFH Hymenoptera ks Formicidae 150 - 36 - 117 - 151 - 36 - 27 -
7 ) B R oA 243 100.0 64 100.0 426 1000 307 100.0 1,186 100.0 322 100.0
& il 393 - 100 - 543 - 458 - 1,272 - 349 -
F3 2014, 2015412 BT B KA X O TIEEE B OBEE, BB L USR]
A a A b A ¢
2014 2015 2014 2015 2014 2015
fE A% 243 64 426 307 1,186 322
B 26 12 29 21 33 26
S5 REE R 1-2 0.86 0.84 0.82 0.77 0.82 0.81
H 343 2.87 3.18 273 3.10 3.12

TR R
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(co)
050 [
0.60 —
b 0.71
070 -
55 70
=
B 0.80 [
a 0.57 0.59 0.90 [
b
c b a
c b
AEX

2 WAEXKMOFME (CC) ~ MY v 7 Ak X OHAMAERTEIZ X 2 B9 H

Pt DEM (C 35 (7 2 TREIE MO EFHROHE S
KUFRE, RS TEHESHYHEICRIETE

3, TIEERAEY OBME RS & OB H ofEd
e PR, BERKRE, FILOMERZ S OITHA
flZRLT\wad. 3HOEEEIE, TIEHEEHY ORI
R, BLUY =H Acari, Y 4 ¥ H Collembola D1
HHOMRI T TBIHE T o7z, 72,
B, FEAI) OFECED S, TIEELEWIE, BoKE
HEEINT % 20, Simds A4 % LA T A A S
7z.

EFEXT, wEEE F=H, bEiavHOMEEEK
&, 3H~4H, 1IA~1 2Tl 7. FM%x
L CELSRGWIRER a TIE, BERE, F=H,

LAY HOMFEEE AKX D, o IZHTEEZDI
NS0 zDIx LT, FM 2l L TELAREK a
L BEVMEX Db T, @Mk y=H, MEATVH
DFEEDINIFAEX a £ Y KE %D b OOWMHEM
TRIZEA L7z, X b L) AR KRB TH
LA o1&, WEFEEE F=H, PELATHELHE
Ka, bIZHNTHEERDIIDPKRE» o720 T2, A&
X cTid, 9RIATONAEXY A3, HIEH B O
%, BLUOY=H, FEsyHOMEEEOHERIZK
ETRBEIRTE R o7, L2 LadS, £TOH
BX TR A 50, BoKEAHINT 5 & HIEFHE
B OB EEAEAD S B EA AR Sz (K3).

AERXa AERXDb FAERc
30 r
T
E ) 15 | E
X\
i) o et f Vet
% 500 [ -
& H
g (mm) 250 | L
= 0
" 60 \l/
I e o V\/\/\W/\J\/\r\f
o Nttt 0, R A
zz’ BEKK [ HEER r BEKR
100
0 L S e
E 140 7Q:E
& 70
0 Lo L e A
o rELSE rELSE rELLE
100
0 —_— h 4
T [ el oo o s o] wh ™ lal o]l oor o ]2
salsalsa|7alsaleA|10]11]12 |1 ApAls 1011|1218 AleA bAkA w(1|121ARARARBARAA[A[ER
A|A|A A|A|A RA|R|R
5 e s s
14( | | I | | B | I | | | ]
3
i Bk =!

M3 HIEEEE OMRMEAR S L OB B oMRE, SPoskin, BEROKE, 50075 S VTN

T TRERC

Voo, T 1 BSRaisiE (BLzoH%) 25T



FIN - AT

RO L

BREOHEFSLRHEEMHEICRITTHE
FA, REX & RREXIC BT 5 IR B O H
B, BB L OSHRERBE R LTS, RFEXD
A OEERE, REXDOLMES»r 72500,
BEHEE, MXEICKEZECIRONR o7,
Fhld, REX & RFEKXIZBIT B HIEH LB O
A% (M+SE) 2/RLTWS. X7 ) ok,

FRE[XCTH.4* 29881k, 3.0=1.26f81k, 8.4=4.411E1K,
5.0+ 2.63M MK, FKIREX T24+0.81MEE, 4.0+ L4ALHEIE,
30+ 122k, 52+242MEATH Y, XM, WHEX LA
BREXOMBTS %L N)VOFERENRD ST,
BHREOMERIZOWTE, RS EA L, BERKE
ML 72 6 B LR, WX CRMEGE, 5=H, MEA
v HOBEED A L7z (44).

F4 PRGN ERREA BT B HIEEH LY OMELE, FEb X OSHIERE
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ABSTRACT

This paper is intended to discuss the significance of the “mental health Survey” that all grades was held on the subject in
Tokai Aso campus. From consideration of modern environmental structure of the addition Aso campus to psychological
characteristics of adolescence, also for the purpose of effect of as an educational intervention, and the mental health survey
performed on all grades. The Survey was carried out to 677 students. Students who had stated that the high scorers and “I want
to know the result,” a total of 183 people, it was 27% of the survey students. Call group and differences between non-call
group, also a result of analysis of variance of two factors to consider the differences between grades, indicated significant
differences between the groups, call group that is interested by scoring higherl thought out. In addition, 1, 2 grade of subjective
symptoms score is shown a high trend, the need for follow-up to the second grade has been suggested. Feedback interview was
conducted on student finally 105 people. From the student counseling room counselor that was responsible for the interview,
understanding and of the features of each school year, take advantage of as a personality test of UPI, create opportunities to
talk about the self lowering the threshold, the change in the image of the student counseling room, time survey and feedback
time difference between the utility of the interview implementation period, and the importance of it to meet directly and
follow-up has been shown. From the above, but this approach has been confirmed that there is a significance to encourage the
significance and psychological growth as a preventive effect, it has also been shown challenge for the enhancement of further

consulting system.
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=95.67, 5 : F(1,669)=96.45 A& F(1,669)=154.95,
DLl T p<001, fHE : F(1,669)=7.46, p<0l) TH 1,
FEOSH LEEDSIERE OV L BRI R CH BT R A o
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& F(3,669)=6.56, p<.001, #I 9 5 :F(3,669)=3.21
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ZEILBOKER (HMIER) TIE1, 24403, 44
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Table 1. Score of call group and non-call group
SAREIR (6500 50 P19 DIEIR (2000 £

IO LR FENF O LR At I ONH LA PO LB i
M SD M SD M SD M SD M SD M SD
VEA 443 2.87 2.23 2.13 3.33 2.50 8.93 5.30 3.82 3.19 6.38 4.25
24 5.10 297 2.06 2.09 3.58 2.53 9.12 4.34 4.52 3.22 6.82 3.78
3R 3.13 2.19 1.39 1.46 2.26 1.82 8.42 3.83 4.83 2.81 6.63 3.32
AR 3.22 2.77 1.77 1.92 2.50 2.34 5.94 4.33 3.57 3.29 4.76 3.81
M 3.97 2.70 1.86 1.90 2.92 2.30 8.10 4.45 4.18 3.13 6.14 3.79

ANEHER (L0 ) SRR (1055 17)

IO LB FEN- ORI LB i IO LR FEI-ONHE L i
M SD M SD M SD M SD M SD M SD
LAEAE 5.55 241 2.75 2.18 4.15 2.30 4.45 243 1.78 1.90 3.11 2.16
244 5.31 2.74 248 2.17 3.89 2.46 4.65 2.56 1.89 1.92 3.27 2.24
A 5.17 2.36 3.22 2.20 4.19 2.28 3.54 191 2.00 1.94 2.77 1.93
A4EA: 3.03 2.36 2.02 2.13 2.52 2.24 2.66 2.00 1.54 1.67 2.10 1.84
M 4.76 247 2.62 2.17 3.69 2.32 3.83 2.23 1.80 1.86 2.81 2.04

FRER AT (565400 1) RERIEH (40500 50)

MO LB FE-UN I LB i MEOSHS LB RO L i
M SD M SD M SD M SD M SD M SD
EA 2336 11.38 1058 7.49 16.97 9.43 1.02 1.26 1.46 1.18 1.24 1.22
24h 2418 1054 1095 7.17 17.57 8.85 0.88 0.96 1.26 1.17 1.07 1.07
3L 2025 7.93 11.44 6.61 15.85 7.27 0.96 1.21 1.39 1.21 1.17 1.21
A4 14.39 9.44 8.90 7.40 11.64 8.42 1.56 1.27 1.59 1.23 1.57 1.25
M 20.54 9.82 10.47 7.17 15.51 8.49 1.10 1.17 1.43 1.20 1.26 1.19
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Table 2. Result of mental health survey
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ISR L) BIRIREEIL L 72 NHIBEAR & 2 ) 9 VAR
Wikw 212, 14 H TRABBROEHRER TOANE 1
2, 2EHTHABRLEORNELZE LRI RD I L
AR STz,
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Table 3.  Students of breakdown in response
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