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BXHE F O OERFY R AT L R BAEE BEE!
BgRt pAaER BEF ¥ @ #ek" TSA

(L FA R 2B AR A B, S8 AT 8300525 2. RV BHF Bert Wy AP B8 BT, R B 25 IR B A I B U0
J63T 1001935 3. EIRHTAO =L, FEPE 4000005 4. NS RO KA 2 SHEP R =45, FERNERR 0100005
5. 2B, Wi 2 8122005 6. THEIROM R EBERTI AP R ST, AL AT R PR 5 A AR )
R S g5, BRI AF 026000)

HE . AWHFH AR ERZE X Gynaephora menyuanensis ¥ B A4 AR L by 3% 2 5 B4, B E
M TR 3R £ & AT 8 AL 69 BUR R dF A L IR 6k /) R4 B R Bl & v F E 347 £ 9
ZFRE,MERR R BETFTITRERERERGHIEZZMEAARLRE £ H 4 1TRER
2 ROBEHR, FRIE L FRENE FERFAGERAF T A NTRERERGZFEMA, &
R AW B RG SHHES T, 1TRERE KR E R4S Stipa capillata F=E42 3 3.3 Elymus nu-
tans , AR IAIRH ) 4 033 42 0.263 484 & B BAF 5% &, 5 40.67 mg/d, 5 #4h & #F4+ 35 04 4]
R FFedb AL R R E, 58 4 6.61%H293.94%, ¥ ITRFRER R FEx5HAF F=FHMKFyit
AR IS LR T T, &R )=0.051x+0.083 (R*=0.940) g A &3 %F . BRI &R AN,
#.%5 10 d & , 350 & 18 1§ Beauveria bassiana 5 % % F %:14% 1§ Metarhizium anisopliae -85 8 %F ']
RIFRE RGBT GHRRZ, A 98.92%; ok A& & T 418 LAk M, B 6 2R % 97.33%, XA
T2 3 BATH Bacillus thuringiensis Ps3 By 6 1718 3 J £, & B 69 25 B4 4 49.35~57.00 3k/m?, 4
R4 TR AT S 2FBEA 4543 k/m’ IR BRI OB A B 6 F R L kar 25 BL A
54.25 3k /m’, & & T A3 5 AR I0 B8 W kb6 A by w6 B 09 255 BIME 4 90.92 k/m’, TTRFERE R
34 R R R A G AE R ERARGER R A Z TN, ENETTRERE
R3S ALE T REBRARTEIAG S,
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Abstract: In order to elucidate the feeding habits of grassland caterpillar Gynaephora menyuanensis in

B4 H . FEE SR (2022YFD1401104)
* M {E1E4 (Authors for correspondence ), E-mail: rjlinsect@]163.com, wangguangjun@caas.cn
Wik H A : 2024-09-02



53]

P SCIF R - AR TR RE 0RO R S HB 1 22

1219

Qinghai and establish its economic threshold for prevention and control, the G. menyuanensis feeding
preferences and its feeding ability on eight plant species were observed under indoor conditions. Cages
enveloping tests were conducted using different population densities, and the control effects of different
biological agents against G. menyuanensis were also analyzed. We calculated the economic threshold of
G. menyuanensis by considering factors such as the price of pasture, level of yield, and prevention cost,
providing theoretical basis for the prevention and control of G. menyuanensis. The results showed that
among the eight selected plant species, G. menyuanensis preferred for needle fescue Stipa capillata and
pendulous lancelet Elymus nutans, with relative feeding frequencies of 0.33 and 0.26, respectively. The
highest daily feeding amount (40.67 mg/d) was recorded for the 4th instar larvae, and the 5th instar lar-
vae showed the highest utilization and conversion rates on needle fescue, at 6.61% and 93.94%, respec-
tively. A regression model relating density (x) and forage yield loss (y) yielded the linear function y=
0.051x+0.083 (R*=0.940), which was the best fit. The results of field control showed that, 10 d post-ap-
plication, a mixed treatment of Beauveria bassiana and Metarhizium anisopliae achieved the highest
control effect at 98.92%, followed by the application of M. anisopliae alone at 97.33%. The economic
thresholds for the control of G. menyuanensis were 49.35-57.00 individuals/m’ for Bacillus thuringien-
sis Ps3 alone, 45.43 individuals/m’ for B. thuringiensis alone, 54.25 individuals/m’ for C. albicans, and
90.92 individuals/m’ for a mixed treatment of M. anisopliae and B. bassiana. Since the 3rd instar larvae
had the lowest feeding rates, considering the cost of control and control effect, it is recommended to ap-
ply M. anisopliae for field control before the larvae reach the 3rd instar.

Key words: Gynaephora menyuanensis; feeding capacity; production loss; control effect; economic
threshold

¥ JF T HUE Gynaephora 3 HUW R i BUE £E
FEFECE ARG IR IE 5 | R KB R iR Ak S AR )
R LW R eI 0 R R E AN RIZERA 1 R
RGN WrE S, RSB ENT (e,
2011) , 2 75 7 e i 35 A0 i 2 e ) B R BELAR: . 9
AN, AR I R B A 0 & AR TR R
R BB LTS, X 8 & POl fa i A 2
FR G5 )t ™ E (g DT AT, 2022) 0[]
7 55 B . Gynaephora menyuanensis > J& T 5 )5
B HUE R R e TE R ) R A T I
— (FERAE,2023) 1% B A EEE iz,
FEXARAR PEFR SR SR ) A B
Uk MRS, 1995a,b) o (HE T TR BRI E
PERFSEHGE D M R A5 R A MU A Rk
— 5T

A ZTE SRV AT B EY) A 7 5
M) 2 2 4 35 U b B G T Y IR — , 80
SOV AR R 2 400H R 548 I H AT S
filh, SR AP0 3 HOA R AT DL R AZ 197K F- (El-Wakeil
2010) . A FEAYLEE IR A R F Y
2535 [R{H (Stern et al., 1959) , 255 BB J& 48 MBI 1E

TEAERG R Y 3 PP 25 B2 3R 22 0% ARV K-
Jof SR BT e H e 1 3 U R R A
BN (PR L5, 1986; TR ,2021) . &
(HE—A ST, F RS B IX BN BT IAR AY
ENVYSEIEE 7 ieh v S o A AR A SEIEE N
2000) . FREEE 5 (2022) 055 & B R A4 R BT R
KT HUT W W T3 R i 22 3 %) R 1 5% Bk Spodiop-
tera frugiperda 255 BIE /5 222~399 . 151~317 Fl
81~262 /A B s X 2 T A5 (2021 A5 ik 7 44 2
SR T K (4~6 1) T3] (8~10 1)
FIAE ] (12~14 1) 25 B BE I 2855 BB 53311 6~8
12~20 F1 19~24 3k/20 £k , LA L FFT 45 SR 200 0 24 1
1 BRI ARG T B i B A P A 24 0 i K
Pt o FEFBEACBI IR BAS 0 R, 3T 3 B 22 55 A
Al Ry A BRI R AARE P SR A

e L R P ] i T B ) B R A 2 — | Hop
48% LA b3 A7 75 5 9 e S, i T MU e S
Jr i B SRR RUR A A E RS ) 2 — X RE
Ji ) 7R 2 e 0 AN & PO AS B T R U (Ly et al.,
2023), HAEL, X THREFERNATTHEZSGHA
TAEZS: , IR 205 R . ARBFFE LA R AL
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J B O AT G JE e 2 AR M T M 3k 8 A
AN 2F A AR 3 A B A A B I
(IR BE ), 0 5 A R B T IR ek FH 1) 7 B3
B Ao L o 5 R S R P e i R 1Y O R I T
FE L2 UE A, FE AT B 28 G0 R R N B B
SRR RN, DU OA B i R RS TR B 4 AR
it it =%
1 MRS H*
1.1 R

M P TR R R 3 R A R AR T
B2, ARG BAR A 12.50 cm BY— X PESE
B R — U DS AR, 7E 2 IR T FE 2
R AEW B L5 S Stipa capillata73E 24 h, & H .

MR PR« DT 22 03 R A4 5 1 T A i
Elymus nutans %13 5 £ Festuca rubra . TG 1%
# Bromus inermis . 432X Polygonum divaricatum .
A S & Lancea tibetica . 7% JU Gentiana macrophylla
FXE 24 Saussurea japonica £ .

255 B AL % < 32 000 TU/mg 75 25 4 2 MU AT B8
Bacillus thuringiensis Ps3 .32 000 1U/mg 7 == 4 % il
FFER GO33 A, iR AR IR FR A 7] 5 101 g
EK A0 8 8 Beauveria bassiana 10" 1~/g 4 4, 4%
18 & Metarhizium anisopliae, T 3 " 2% 50 = W) £
ARABRTALAF . SN-TF2003 4% % K-, ARl 2E
AERRTI ; — R MR G SE T b T )

1.2 ik
121 TTR¥ERERREHFN

RRAE TR i O S AR B, 326 B R e el
B €= O i B & N E R =5 i
BEVE AL R, A FRHC T g ARG B4 23 em,
TR 11.6 em ) — IR PR &b, B8 BT 8 PR
B PHCR IBRIR AR T , 728 &b D)L 4 h LALE
AT IR 5 R T 3 8 4 e 10 3K, %5 40 min WLEE 1 I
B, B UGE LSS 1 min, U5 6 IKHE
52T U AR IR A (25 5 55, 1983) , 4
BB U B LI (B A R, TR R U T
B, o7 LA Hh TV 5 i O R AR R B TR
A REIRIL. AR IR 2 X ikl

>X

Xof A ) () 4 T B U, n A AR Y RS
AR AE0.5, ARE R (+++) 5 0.25< X IR
PEL<0.5, B (++) s AR IR B Hi%e<0.25, /&

(+) 50.003<HH X BUE A %0<0.025 , A E (-) ; 0<HH
ST HUE Hi%<0.003 , M AEUE (——) .
1.2.2 TTRERE ZBREE AN E

T 1.2.1 B 45 S 1E ] I B D R H IR e
P AR, B g Jrt R R i AR 9% &
W F RS 7.9 11 S/ AL B LR 4 h DL 1
(1) 3 I 401 HRUBCA RS AR 12.50 em I 10 em [K4R]37
ST ENSZM N HATESE, A% AT S IKE
5o BN 24 h ARSI AR R, T80 TR
T EE R, o Bk R PR EAR 9 om—
YRG5 AR 2 1R 5 B 4 ik . &2 24 h
GRS )i L7110 s 1 3 = N - Y 0 N i i
W4 AR BRI R YRR (FLAEZE
4,2024), MEE=HNEYRE-INEFFRE
Py, I AR = (IR R - &) /R 5% 100%;
1) 1] FH 238 = A T 39 i /R £ < 100% , 14 384 i
=5 | dIRE-AT 1 AR ; B R={RE
/(P -HEE ) x100% .
123 AR &2 EETREZZHEMNE

FET1.2.1 By 48 R A B ) 2 S AN [
AV AR AR . T U U
KB o 5% 6 b B, fER KN
1 m IE D7 PR AR 28 B8 N 43 e AT TR B D B 3 94 4
H5.10,20.40 .60 F180 3k , LAA T2 dL A Jg %} BE
AAEPEEE ST SR, BN FE B IR 1 m, 58 B e IR
PLIX A HES o A R 00 2 B P 1 0 i s e ) 4
oL WA AARBET WA T AN A . 4R US
T /N DX A S b TSR, 7R 80 C R Mt T R fE
AT, 43 RO i R PR R
WL P SE I LA 667 m? g BANEAE R 1 ANREIX, Bl
BLIEC 10K/ R 1 mx 1 m PR, 44 s
YA, 7 R e 2= O B X 7 -] U
R R WO E PR ) O IR X T
100%. K ] SPSS 26 A A4 AR 48 7 et I 5 25 3% 1]
T R H T %8 e 55 AN [ R R R O
y A TERNE SR FR BRI G PR R PR AR 6 R
PRI 5 1 58T
1.2.4 BV H A 2T R L & 6B 04 8O- M 2

AR T 2023 4 7 AR TE 44 g2 Bk AT, ik
BT AL 500.25 hm?, SR FHME 55 200 Tt , Heisei
QAR (1) BRIt FH 75 25 4 2E AT ER Ps3, 3710 1)
412 250.3 000 g/hm’, Wit [ 34 41 33.35 hm?; (2 ) B
Wit FH 95 2 4 2F AT 1 GO33 A, 5124351 M 2 250
3000 g/hm?, WSt ALY R 33.35 hm?s (3) Bifi 4>
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o, FEHE T, FIE R 750 g/hm?, W5 1 AR K 66.7 hm?;
(4) Fpoplit FHERAL PR, IR 750 g/hm?, Wi A AR
}66.7 hm?; (5) 4R 750 g/hm? ()4 T2 H 5
750 g/hm’ (FERFE AR % 121 B LR TREC , Wit i A
4667 hm?; (6)FH4 2 250 g/m* (75 4 2 M
Ps3 5 750 g/hm® i 4 fo 2R IR % 30 1 i FLIREC,
Wt AR 66.7 hm?; (7)71H 8 2 250 g/hm*H =45 2
JRLAF PR Ps3 55 750 g/hm? BRAE AR A% 3 1 i U iR
Bic, Bt AR 66.7 hm? LIANHEZGALEE R XA

K H U E  BEASAb BE X R IS S 10 mx
10 m A/NREM , EERE I 5 S K/ K 1 mx
1 mAE S, A3 BIAERE 25T 0 d At 24 )5 19 3.5, 7 Al
10 d A H R A AR 5 BT TA RO K B
TR o HUCTGR 2= (b R X 2R L 0 8- 4b 3L X
245 J5 MU R0 /40 B IX 2 i AL E0<100% , B R A1
= (b 31X 2 Fip ML 50— b B IX 2 J 1 B0/
(1-4b B DX 24 A7 51500 x100% , Bl 36 AR =9
25500 AR + N T A LR A, v A 4 24 75 B
A 255008 FRBE T A R AR Sy 1 56
SEPRAE 2
125 MMR¥ERERZFRMITHE

U B RS I PR R A (7 i R R
Ji T HUR H 1T 8 B O R BEAS R0 A5 T I PR il AR

W (55 RV AKF ) B FPRE R B . AR PR 1.2.3
TR G 25 L, S 2 B G B A = PR 1Y
THA R E BB iR 20T B . &0 itk
=B i AR <8 45 1 1E FR R (RN A < B TR
PR X BHIARUR ) x100% , 356 4% 1F 22 50=2 (N5
AR SRR LA H IR, U TRiR S m 145
R I, — A R S S 25 D .
1.3 #ESHh

TR I B F FH Excel 2021 F1 SPSS 26 81k 47
5107, K FH Duncan FGHT B 550 T 22 57

2 ERESH

21 [TREREHEERENRREEL

TR R 5 R L 3 0 A O TG A 8 A e
BRI MBI IMEK R R B 28> TR il 7> 58 5>
T E > E>BIH>RARF=RNEH(E1),
3 &) HOG AN [ B FE A 0 8 A G B A A
25 (F=77.57,P<0.05) , Ho B S5 50 FI kil 5,
AFRT BRCED AR . 2 v T A AR ) B A X B A
B, 500k 0.33 F10.26 5 FLUUE5EE 5 AN ICE A5
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F1 TEEREHEI S FAHKEW R 1EEEF

Table 1 The dietary selectivity of Gynaephora menyuanensis on eight tested plant species

J5k7 Z 5¥F O WRE WE KRB otk EEHOHE 5
Gentianae  Festuca Lancea  Polygonum  Saussurea  Bromus Elymus Stipa
Index o L . . . . .
macrophyllae  rubra tibetica  divaricatum  japonica inermis nutans capillata
HCE A 11.83 43.50 8.67 914.50 8.67 25.00 71.33 92.00
Feeding frequency
LRI BTGEYTTE 0.04+0.01 de 0.16+0.02 ¢ 0.03+0.01 ¢ 0.05+0.01 de 0.03+0.01 e 0.09+0.01 d 0.26+0.03 b 0.33+0.03 a
Relative feeding
frequency
W& 13 554% Preference level + + + + + + s i

+ DR s B RPEEE IR . [RAT AR NG TR IR 248 Duncan [R5 AR B0 25 5 B (P<

0.05). +: Eat less; ++: phagophilia. Data are mean=SE. Different lowerrcase letters in the same row indicate significant difference

by Duncan’s new multiple range test (P<0.05).

22 MEEFEERMNENEEE

I TR B BUR RIS XA 2P BUE R A7
TERE 2T (F2), 4R 6 4 iU B3,
435124 40.67 mg/d F137.92 mg/d; 5 54 B (£ 9y F)
FHR R B WAL, 73 51 6.61% F1193.94%,
H YA & S T HAL R I 0 B RO
4541 B T AR IR 5 11.09%, 5 3 1 T

s i9I (% 2).
2.3 [TRERERMNHE=ERKHZE

IR R B gl s s 76 80 C LT = H
R HCE T HE A R R (R 3) R A
P, OB O 10 Sk/m? PR B R SRR AR, N
14.66% , Bifi #7 L 11 %5 B 04 35 0 7™ 453 2% 238 3% i 44
K, 2 R Ik 80 Sk/mP i, R i e R B, N
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39.37%(#£3),

R2 NREREHRARRBLGYENFEENNITSH

Table 2 Feeding parameters of different larval instars of Gynaephora menyuanensis on host plants

oy 18y 5 BYIHR BYHHIR YR
Larval instar Food consumption/(mg/d) Food digestibility/% Food utility rate/%  Food conversion efficiency/%
3 #% 3rd instar 24.27+0.01 b 8.91+0.56 b 1.06+0.14 b 1.94+0.17 b
4% 4th instar 40.67+0.16 a 11.09+0.21 a 5.73+1.86 ab 28.53+7.06 b
5% 5th instar 30.00+0.16 b 3.24+0.50 ¢ 6.6142.39 a 93.94+13.78 a
6% 6th instar 37.9240.03 a 7.62+0.39 b 4.12+1.10 ab 12.26+7.16 b

TP B B bR R . RIS RN 3R 4 Duncan FGGHT 2 M 25 K056 25 5 8. 2% (P<0.05) . Data are mean+

SE. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range test (P<0.05).

®3 NRERERLEROZEXNHESEH M
Table 3 Effects of different population densities of

Gynaephora menyuanensis on forage yield

B/ (CGh/m?) - PR R
: . g i

Population density/ Output/(g/m?) Loss rate of
(individuals/m?) production/%
0 449.00+147.28 a 0.00£0.00 b

5 350.00+55.90 ab 16.93+£9.82 ab

10 355.00+41.07 ab 14.66+10.81 ab

20 325.00+48.73 ab 22.25+5.81 ab

40 303.00+35.63 b 28.4248.17 ab

60 285.00+119.37b  34.12+12.74 a

80 255.00+255.00 b 39.37£9.73 a

FPBAE P B R R . FPIAR/NG FREFRRE
Duncan [ & % 22 75 K 09 25 55 12 3 (P<0.05) . Data are
mean+SE. Different lowercase letters in the same column indi-
cate significant difference by Duncan’ s new multiple range
test (P<0.05).

R4 ERERMBTESH

W T x R R R Ry Z B AT
LGB, MG 45 R o, mlH 75 7 R 37
0.786 LA I, PY4J/NT0.05, 5 F Al A 1 R 1 125 )
TRARYR A Lk BRI H8 ER B> 52 6 R R >
XA PR, E— B A FRG IR AS R L BN, Lt R i =
0.051x+0.083 (R*=0.940) 1] B 47 b i & B R % 5
WO PP VR R B OC R o B, R M R
£ 1=0.051x+0.083 157 5 J5i & Y By i6 28 UF [ (H
(%£4),

24 |TREREEHAHERE

FH ] B 7 X 00 245 L 8 7R, AN [l A X6 | 9050 o
ERMIPHASCRAAE R 225 izi)5 10 d, BRI
FI R PR 5 4 e T A PR TR A5 Wit A BB B 3 R A
1515 N 98.92% ; ok by 4 T At b S it L B
BRI 97.33% (K S5) .,

BEFERKHERS

Table 4 Regression analysis of Gynaephora menyuanensis population density with the forage yield loss

[A] #5754 Regression model [=] 577 2 Equation of regression R F P
287 pR Y Linear function =0.051x+0.083 0.940 62.700 <0.001
2 4 PR Composite function y=0.122x1.22" 0.922 46.966 0.002

54 PR Exponential function y=0.123exp"""™ 0.922 6.966 0.002
T PREL Power function 3=0.139x"" 0.798 15.781 0.017
X1 R % Logarithm function y=0.118+0.128log(x) 0.786 14.705 0.019

e WOEFEERIRE; x: BUFHI{E, y: Forage yield loss; x: economic threshold.

2.5 MBEEREHRZFAFREKERZFHE
S5 T TR R R B R e 25 R A
WO =i ok 4 500 kg/hm?, IO A5 I SE 1 kg 44
FMAE R 1 IC. T BRIR A B PR ECR (10 d) 1Y
Z5, FHAF ARV EKRTAAEZESR(FR6) MR
PN R 22 0 Fe i Bt /K, b L o S R
T30 A0 ] U A 1=0.051x+0.083 i1 B 5
MATFHE ., 255 EW, KRB 2 42 A Ps3

B 36 R i HUI A 28 5% 8 A 49.35~57.00 Sk/m’,
Th 2 4 2 M T GO33A 119 48 3% 1B 15y 41.90~
50.53 S/, 4 AR AR 2 T B 1y 45.43 S/,
BRA AR TR A28 5F R E O 54.25 3k /m s 2R A AR
W5 95 = 4 2E AT R Ps3 1RA B iR B 22 55 B M
90.14 /m*; &0 FHEE 5 = 4 AT E
Ps3 {5 & it 1 By 37 I 22 5% B (L f5e 7 , 9 90.73 Sk/m?
(F£6).
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x5 NEERERMEBEREHR

Table 5 Field control effects of Gynaephora menyuanensis

osil

Treatment

DIREEI €
Control efficiency/%

5d 10d

2250 grhm®Jh = 4 2 AT 1 Ps3 2 250 g/hm? Bacillus thuringiensis Ps3

3 000 g/hm* 7= 4 2R AT Ps3 3 000 g/hm? Bacillus thuringiensis Ps3

2 250 g/hm? 2= 4 S MUFT I GO33A 2 250 g/hm? Bacillus thuringiensis GO33A
3000 g/hm’F5 2= 4 ZFMIAT T GO33A 3 000 g/hm?® Bacillus thuringiensis GO33A
750 g/hm? BRI B +2 250 g/hm? J5 254 ZE AT Ps3

20.94+14.89 ab 76.984+6.00 ¢
32.23+10.93 a 78.14+16.34 ¢
4.13+£39.19b 90.09+2.05 bed

20.94+14.62 ab 87.63+4.94 cd
40.28+15.44 a 92.54+3.68 abc

750 g/hm’® Beauveria bassiana+2 250 g/hm® Bacillus thuringiensis Ps3

750 g/hm’ 4 0, TR +2 250 g/hm® I 2545 2 IUFF 1 Ps3

39.92+8.89 a 91.96+3.24 abc

750 g/hm’Metarhizium anisopliae+2 250 g/hm’ Bacillus thuringiensis Ps3

750 g/hm? BRI +750 g/hm? 4 4B B

49.17+16.87 a 98.92+0.84 a

750 g/hm’Beauveria bassiana+750 g/hm® Metarhizium anisopliae

750 g/hm*4: F, T4 B 750 g/hm? Metarhizium anisopliae

750 g/hmzfik,j@ﬁfgrﬁ 750 g/hm’ Beauveria bassiana

45.02+15.50 a
24.48421.33 ab

97.33+1.67 ab
81.75+1.81 de

PR Y B bR R . RPN RING TR R 28 Duncan GBI 25 4G 6 25 5 1 3% (P<0.05) . Data are mean+

SE. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range test (P<0.05).

%6 TEERERNEHBERVKTREEFME

Table 6 The economic injury level and economic threshold of Gynaephora menyuanensis in paddy field

i
gl sniy S
QbR (Jt/hm*) PEAKF ;
. Economic
Treatment Control cost/ Economic threshold/
o
(yuan/hm®)  injury level/% (individuals/m?)
2 250 g/hm? 2= 4 ZE AT B Ps3 2 250 g/hm? Bacillus thuringiensis Ps3 45.00 2.60 49.35
3000 g/hm? 757 4 2T Ps3 3 000 g/hm? Bacillus thuringiensis Ps3 52.50 2.99 57.00
2 250 g/hm?J5 2 4 2E AT GO33A 2 250 g/hm? Bacillus thuringiensis GO33A 45.00 222 41.90
3000 g/hm’ 75 = 4 2 MIFT B GO33A 3 000 g/hm? Bacillus thuringiensis GO33A 52.50 2.66 50.53
750 g/hm BRA PR #+2 250 g/hm® I 27543 28 MO i Ps3 97.50 4.68 90.14
750 g/hm’ Beauveria bassiana+2 250 g/hm® Bacillus thuringiensis Ps3
750 g/hm’* G FERAEE+2 250 g/hm® J5 243 2 MU Ps3 97.50 4.71 90.73
750 g/hm® Metarhizium anisopliae+2 250 g/hm’ Bacillus thuringiensis Ps3
750 g/hm>ERF B #+750 g/hm? 4 16, T4 (e 4 105.00 4.72 90.92
750 g/hm® Beauveria bassiana+750 g/hm® Metarhizium anisopliae
750 g/hm? 4 i, F2)ME 7 750 g/hm? Metarhizium anisopliae 52.50 2.40 45.43
750 g/hm*BR7E IR 750 g/hm? Beauveria bassiana 52.50 2.85 54.25

3 i

TR BRI, AR R o, ™
R E R —  WRARABHEY) HE A
T, B AMREEEACyZEER A, R R
RER B BRI 205 20 b, T2 LIRARE 35 B
LG BAE Y 0 (X R BESF, 1994) o MRS
(1995a) W52 A BET T U5 Jo 6 1R iy ARG 4l ]
16 RE33 @ 42 FiAiY) . SKATH (2021) 38 1 2 5408
B PP AT e BT D5 5 R AN [ i 0 4y e B A
YIW A7 AR 22 5 (A Y B BB 5P R Stipa FIE R

Kobresia St . 1 75 K TLE (2006 ) B 53 i
TNk 485 W5 T W Gynaephora aureata 5-£5 5 P
Y, IR RAFHEY) , S AR EE AL, A
W A5 W PR U g A v ) U i LA
B EARAPHACRL ST S I TR
AAHFEAEF AT 5 i b R G H
B, HAS BT TE  E RO S HE i
BRI R B AL 2557 ,3 4 Fl6 1
TR R R A O Y AR TR YR
FHA 0] R T 1 DI85 5 i 43 A b 34 78
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345 3 000 m AL, 2y B 7R 7~10 °C BRIE T HL
B, A IS PE B T BRI AE K R B
F AR TN =5 (1 T AL 3R 5 BA o JEH DR B R
YA A (MR 1995a) o ASBIFE A & BRI TR A
J B W S A O S R S B WIE AL R IR,
B AL 515 93.94% , 3% R s B £ Wy e Ak R |
AT RE S X AR b 38 0 — B AR BN (R 4R 1L 55
2005)

ABFFE LSRRI, TR 5 R R 2 S5 4
PR R AR S B AR OC , A 2 pR K=
0.051x+0.083 , fELAF 5 i 25 3 >4 |15 5 J5L 2 o1 2%
210 S/ I A7 A R SRR 5 Sh/me i, ST T E
FETEMCRAMEIN G . AR R S A F AW G EFIR
BN UF AV K- Z 0, A B A — 0 W AMEE AN
i FEAE P B i 2 JC i 2 AR A 1T > Ry K ik
—E BREER A I AMEAE ITH G 7 AR B F A
B A A B i i TG B, BRI R i
TR 1k Al BA , 2013) o JIRAESE (2004) 5%
& BAE 2 ) ORI T RS B F B Cleistogenes
squarrosa P AMZEE K

U E IR 57 P e G ¢, i 5
TE R I 4 ) 5 1 B 7 A B IR AROR BB TR AR A R
(Healey et al.,2022) . #ak2¢4 (1996) W58 & 2K
PR M B Pseudomonas pseudoalcalingenes %if
JF B HEBIERAUA 14.7%, iR FH 2% 35 208K 5t
25 BHARCRAE 90% L) 1, 0.5% g R 2 K FLi
MIBRBORAE 85% LA b (GEXOR S ,2021) o i
P45 (2020) 1) JH B H 2k d B 36 8 B 55 )6 1L Gyn-
aephora alpherakii 5 , & PR EAE 11 °CHY R HUR R
2 1T FQ 2k . Steinernema feltiae SN AL PR 144 h J5
R R AYSE TR 518 100% ; 3 7E 25 C T IR
ZE LS. carpocapsae All.S. feltiae SN 28 HL AP FH 72 h
R HAET- 338 90% D b o AR H 25
AR TR R )5 TR R L 10 d S BT IR
BRI IR 70% DA L, Horh 4 1 S AR T B A
97.33% , BRAD B 5 465 #0767 B
IAROR 1K 98.92%, R HIT5 2 42 25 MU AT T GO33A Bii
A 2855 BIE R 41.90~50.53 Sk/m?, R FH 4 0 F
LRARL IR BT A I A9 22 5 B EH 45.43 Sk/m? 45 5 5 D7
1EA(2022) A T EE LA F AR MIBG T bs
N =30 Se/m’ Y E5 S . TR R B R A R A R
JE KA R B X | 5Pl R ECAE R 2R AR AT
Ak, PR R R A B IR e e s B 2 AR A
(ERAREE,2023) . Biiafats AMUEA FEMLGE

TR HA SEAAHE , X R O T BB A AR
PSR A B L (FRIR S, 2013) o FEXT
B R U S BRBIG  BAR G T B R BRI T
ARSI ENE VT S A A X B A S L
B, LAY A R R iR E B s iR S %
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