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s, [ ] FETAER-S WA GRS, BF0dE R ARSI 7 + 396 S 40 T Fn 4%
‘mwlf]mH‘TE’»Jtt VR SRR ESYE 1 2480 i B R R A B IE 1 — 25 T8 U S M R AR R ISR A
s, [ GR] HETRABEO0. 1 kgl 2 @4 HORE R & B DT E KT R A (P<0.05);
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Effect of drought stress on the population
dynamics of Bradysia cellarum
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(1. Key Laboratory of Integrated Crop Pest Management of Shandong Province, College of Plant Health and Medicine, Qingdao
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Abstract [Objectives] To determine the effect of drought stress on the growth, development, reproduction and population
dynamics of Bradysia cellarum Frey. [Methods] Based on an age-stage, two-sex life table, the life table and fecundity
parameters of B. cellarum were calculated under dry and wet soil conditions. The effects of drought stress were further verified
using a drought treatment experiment during the adult stage. [Results] Drought treatment significantly prolonged the
developmental duration of the egg, st instar, 2nd instar and pupal, stages relative to the control group (P<0.05). Furthermore,
female fecundity was 37.8% less than that of the control group. The net reproductive rate (R,), intrinsic growth rate (r) and
limited growth rate (1) were also significantly less in the drought treatment group than in the control (P<0.05). The oviposition
rate and number of eggs laid by the drought treatment group were 5% and 1.30, respectively, significantly less than the
corresponding values of 100% and 85.50 for the control group (P<0.05). Eggs failed to hatch when adults were unable to
obtain juice from chives. [Conclusion] The population dynamics of B. cellarum are adversely affected by drought conditions
and populations are unable to survive if the relative soil moisture content is 10% or less. These results provide a scientific basis
for controlling B. cellarum through managing soil moisture content.
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Ak SR IR # Y Bradysia cellarum Frey, J&
W H Diptera, HREEIE} Sciaridae, RHREIE
Bradysia, jEdESAE BRI REREFRZ —,
Hydfapr “dewl”, &, ThEAGFR
R BB AR W IERNE 7 R
30 ZFPEEE (MEEESE, 2003 ), 1% H4h R EE
S E ARG R, S F R, R AEREER ]
RN R, AESRAE R, W
40%-60% ( BEBAFN T, 2002 ). HF4iHh
FEA BRcE, XA R R ME. Bar, ke
RABIAAR e A h BBk, REEEERZ
B BAR IR KA. R, SR ke
Bii it FBe B in AR SR IR, X Sk SR e o e
BT EENE L

EA KA R0, 30 T LI R B
HEREE EGEMFRESASE AERm ( FRIEEE,
2001; #hx%E, 2015). JEAMlZ4E (2016 ) WF5T
g R SO SN g A T RS
R, R N 40%F0 50%H, 8 HL K%
BRI 25%, EONE KT 480 ki, WE S T L
EAXHEE N 10%., 20%. 30%F1 60%HH};
Fiy (2016 ) W5 & B AL 3R AR E e A A3 B+
B KEN 10%-22%, 4 AUEE B S K B
K 15%-20% , 10 W 1S A 4 3 A K & o
5%-20%, 155K BRI AR SR R EE ™ B
b, ORAESE (2016 ) VAT & 1 SR R R
SRR B O F i A AT o R,
P AE SR SRR AT 45 7K A B AT LA o]l SRR R
B A, HAROK B )R Ak SR IR B ik A
B>, Y HERERT 10%0F, FhEEJLTF K46
(FMINGRSE, 2019 ). LiRBFFTR, +HERRE
Xof Al 3R MR EE SRR = A S, 45 a]
PO A R 0 P St 2 S R MR o
S (14 A 2R 2 AL o AN T A o

A - % B 1 A A 2R I R ORI AR
AR E T, AR AR AR R AR
M AEEZEWEN (FR05%, 2019), BRI L
WERMPAT MR BFHER R R . B . A2
DL R shZS TN S PR S 80 AR AL G A
o, AR -IE WM AE Ay R T SRR MR Z

B RE 2SS, IFxs T UAE R T DTt
AR 228 W Tl A A X o B T R ) R 2 A R
( Chiand Liu, 1985; Chi, 1988 ), dE3GiRHR#
B A, oA S R AR T, TR
LA DA A AE 235 B, oY 38T B 3 0
Tl e B0 25 1 5 i) Ay A= A B IR S AR 4l B
B AT A ol S 3R R B AT 4 - i 10
PP AE A 2 7, IRl SRR R B iy - 4 T 12
i A K R T . BEEAFEE SR,
I T R — 2D PR T T bl 0 Ll
LUTEEA D I VN CF) €5 % N/ E CE ST R A e
BLH, R =l S 3R MR 8 e 2 €2 97 5 P AL B K i

1 #MR5HE

1.1 HiXHiE

M AE SRR IR AR 3 5 T R S XA AL
R SR R B A BRA S R L i,
ARt 250985 Ak Allium tuberosum TS,
FESCS = @ AVEE, AR SR T 3 ARDL B AR RE
ARG
1.2 Btk

fit #1455 ( Olympus SZ51 ), &M 544
( RDN-300D-4, T AR rIEA R F ),

13 #iXtmakENE

B HER B Bk AESR A S, AT
At fEHEA R 120 CHETF 24 b, ZALEN
1.2 mm [F 285 H o

RS IR e wk = S W) i Op ORI Koot S NI E
K 30d R 5 em 12 HIEAHXT KR 20 10%
Iith, IEWBKER 5 em 1R HIES KEY
h 40% 25 AT o BRI, AR A0 B A AR X
IKAEBEE R 10% , W Ab BE - AR X 5K kg
H 40%.

A A B RN 5 K I R T iR S IR e ST
5 (2019) MTETFRSTEIE L B BDRAR G R
R 200 HZ M, BT 1 100 g BA SRR
(6.5cmx10.0 cm) W1, JFBAKE LI AR
WK, WK S HEA TR, B E o
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RN FK . S, AR A EOKE R
34.4%, it AT H AT EK B = SR
KB/ I KA K B x100%, T HEE 10%
AR KB TEA 3.44 mL 7K, BCE 40%HH X7
KEFFEA 13.76 mL K, N HEREE, 10%+
AR B K AR 40% - 3 AH X 5 7K 4 S04l
GERR N -3 AL FERD - R AL B

14 TEEMNESKENEE

X FOK B BCE : K 100 g HHEREA
SRR, F AR 28 22 1 AR R B K 3 H
L FEHE FT A0 PR 3K A 45T, T B A A
IR R 10%F1 40% P50 BE A 38, FH TA &
9T WAL, SRR 5 Je e 2 W —
SRS BRI, )24 5 100 HZ M
B, R hREcE A, A3 d i
FREEEI G FIEE K, RS8R TR K,
PR OB S T, I R L /NLIE R

15 FAHERRAR

B 2GR PI MERE S L 12 1 EATRCXT, 12 h
Je BEHLERE 50 KLBE 44 TP BLE R AE S (&
Tk 1.5 cm, BEN 1 mm) F, FHASEE
W2, S0 E 6 H~EA, It
300 KLBP K H2 A HLUIR 9 BRI IR BE R( 25+
1) °C, MXHBIE R 65%£10%, YeJEWIEHT N
14 L : 10 D WOGRREEFRAE TP 57 DA 1 1840 il
RARFE N, T (B B s R B 1E 0. B
24 h FERREEE T I SIRAE S AR Z B
B, SRR 1 4l RUBCE TSR RS A rh
AR MR AL B TR G SE, 924 h W
FOCRAN R E B IHO; 2 W2l dl 5 AR RS KA
IR EREVEA TS, 43 24 h WA TIBMN, ME
S A S o AR S, SR B A
RS [ Ab R ) HT SRR TR 85 5%, 1E SRR P A
B 1) 5 5 L P I 43 A ) — DR S0 iy o A i, e
Fe 11 EOX, BCE TN E AR, A5
KB, SRR IR ISCE T FAC P G B E F
FEOR, AHR T RS T 5 A B A R 7 B A 1 R
M), 5 AN ] 5 A B A B S A J 1) i e 3 31

TEAEEA 40%AH X5 K fE IR = B v, [
AT em KBTiEESCEE, & 24 h AT SRR
7 BRSSO, B AR AR T

1.6 IEF S RiE 3 SR AR B i S E KO R I

B AR KN 10%F0 40% Y 3843 5 ik
AFZB & (d=2 cm) ", [FIBFERA 1 em K
L3R B K 10% R 57K & Y 1 8k B o A Ak
P, o — 2 S BT WK 4R K S HEA Y
TP R 1 X, 55— AR SR BEWT TR K 32
ABCHL 1 X, BRI S 20 UK. 105k IREL,
AL BE I EAL I B0, GEit = op 5 Kb, Ak
HIET 5 AT ON SR, A -0 Sk O S5k B 1Y)
Tk~

1.7 ¥iELE

e Chi #1 Liu (1985) & Chi (1988) 1
PRYE , o FH A7 -8 J W 1 A iy e 4/ TWOSEX-
MSChart ( Chi, 2020b ) #4753#7 . GEitdESR IR
ISR BB L E DI 77 B ETY ( Adult
preoviposition period, APOP, 5 MME % HPIfL
B WMD) . BRI ( Total
preoviposition period, TPOP, #8814 & F 1} {4
YOO P ) B P ( Fecundity ).
M A (Adult longevity ). §HEFHR (Ry ).
WEER R (), FIHACT (7) FEBREY
K% (1) FMEEs% i TIMING-MSChart
¥ (Chi, 2020a) il 60 d (IFPEESNA .

FBESHOTH AW T . HIEE R~

Shm, s PRI T=InRo/r; PEUE K ,
x=0

LA Euler-Lotka 77 23 Zefr(”l)lxmx =1k

x=0

BRI R A=¢c X x WAER (d), I HE
ERRFETE R, m NRRE AR B ). AR -B B
FAT IR (ey) J2MHE Chi A1 Su (2006) Y
FOBHATIHE . BHHME (vy) J2KHE Huang F
Chi (2011 ) 5 Tuan 5§ (2014a, 2014b) f9/AX
i anan-M

5 PP A Ay 4K 2FAY bootstrap 7k ( B=
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100 000 ) 5 % B H I AHAB R ES B b e
1%, K H Paired bootstrap test ( Wei et al., 2020 )
( P<0.05 XA PRIE] ) bootstrap Z5 1T 22 57 I
EVERGS, A SigmaPlot 12.0 fERl, AR TR
AL PRI H AR SPSS20.0 itk 41743 4T,
b T[] Y 22 5 d 2 ARG 0 R B R 38 22907 o

2 GREHSH

21 FRLAENIEFRRENLEHHHRIE

R 1 ATLUE Y, BT R A B R SRR IR EE
WOy, 1 g A 2 WA ORI K D4
H5.56, 5.06, 4.04 f115.32 d; 5+ EEE AL PR
(AH EE A A A i 35 25 5 (P<0.05 ),

®1 EREREGEFESKELETHLEHH
Tablel Development duration of Bradysia cellarumin
the soil with different water content

KB (d)
HiZ Stage Developmental duration (d)
T 5 Ak T A B
Drought treatment ~ Moist treatment

§i Egg 5.56+0.05 a 4.57+0.05 b
154 & 5.06+0.08 a 4.09+0.05 b
Ist instar larva

2 4 i 4.04+0.08 a 3.23+0.04 b
2nd instar larva

3 4 3.46+0.11 a 3.63+£0.05 a
3rd instar larva

4 4 H 4.79+0.15 a 4.59+0.06 a
4th instar larva

201 #y 17.32+0.26 a 15.40+£0.09 b
Larval stage

Ui Pupa 5.32+0.12 a 3.74+0.06 b

R B E I EEbR R, AT S bR A NG
TR ] 3 K e A BRI 25 5 B ((P<0.05,
paired bootstrap test )o %2, % 3 [F.

Data are mean+SE, and followed by different lowercase letters
in the same row represent significant differences between
different soli moisture content treatments at 0.05 level by
paired bootstrap test. The same as table 2 and table 3.

2 AT, 3T AP JESER IR
BE WSO R H T o RN R A o R 3.48 d N
3.36 d, H.g 350 T - SR i A B fE B

(3.95d) FilfEpl A7 (4.20d) (P<0.05); +
S8 1 5 4 B 7 B T R S BRI 45 0 A
2.48 d Al 30.90 d, EFEKTHHORELIERY
( P<0.05); 3T 2A0HEAGHE dOF-34 77 50 2k
53.86 ki, HbAHMEIRIEALEAY (83.84 ki) R
37.8%, HoHfAFTEREZESR (P<0.05),

* 2 HEFIRIREFRRREFEE K HIE 40% T EEHEXF
SKEFUHETHAEREREHEN

Table2 The development duration and fecundity
of different population adult of Bradysia cellarum
under 40% soil relative water content

T EAL B P18 A
24 Parameters Drought Moist
treatment treament
MR R FHAr (d) 3.48+0.19b  3.95+0.17 a
Female adult longevity (d)
e FAr (d) 3.36+0.10b  4.20+0.12a
Male adult longevity (d)
P UNETEA (d) Adults  2.48+0.19a  1.51%0.19b
preoviposition period (d)
BPEEIRI (d) Total  30.90£0.50a 25.09+021b

preoviposition period (d)
PR CRL)
Fecundity (grain)

53.86+6.61 b 83.84+4.86 a

%* 3 TELEEFZRREWMEFSHMNZIG
Table3 The effects of drought treatment on the
population parameters of Bradysia cellarum

T2 Abs M iE b FH
240 Parameters Drought Moist
treatment treatment

M (R,)

Net reproductive rate (Ro)

PR (T)

Mean generation time (7)

B (1)

Intrinsic rate of increase (r)

JARRIE R (1)

Finite rate of increase (1)

22 FEAEB EEFRREiFESHNEM

TR, BRI R BE
W PR B JGER SE AN AR T, H I R AL
FEOPAE Y B HTE 40% R /K H: 3 A T
B, 3 3 ITLUEH, TR pE %
(3.927), WELERKF (0.042 9) FIFFRIG K R

3.927+0.88 b 26.830+1.23 a
31.84+1.24a 25.83+2.35D
0.042 9+0.01 b 0.127 3+0.01 a

1.043 9+0.01 b 1.135 8+0.01 a
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(1.0439) #)5 F{KT HIEREAL R ( P<0.05);
M A (31.84) B m T R E kb
ZH (P<0.05),

23 FERAEIIESIERERFERAZM
HifE 1l AE Y, R A, BE

A
T4 R
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—e— U Egg

—
(=}
o

0.8 —-o—- L1

—Aa— 12
0.6} 13

—&— I Pupa
0.4 —— M Female

S
)

IR IRHEAAIE R ()
Age-stage specific survival rate (s;)
(=)

30
Treatment time (d)

0o > 10 20
RbFERE] (d)

N
(=)

IR IEAAE R (sy)

Age-stage specific survival rate (s;)

1 %) BRI TS 2200 00 R 44.1% . 78.0%F1
81.3% (K 1: A), THHREAEEF, By, 1
W4y By W FETE R0 87.7% . 89.7%
99.5% (&l 1: B), Hrr, BRIz 108 A5
K, FET R e, P MERZ B LB T2
5, TDERERESHE

B
104 Rl 152 —o— § Egg
: Moisture treatment —o— L1
—a— 12
0.8 —— 13
- 14

—o— Iifi Pupa

0.6¢ —— I Female
04l — — JfE Male
0.2 T AN
\
oL sl 44\
0 10 20 30

AEPERFE (d) Treatment time (d)

B1 TRA4HE (A) 52FLE (B) TERRREWFER-BBPFEE (s4)
Fig. 1 Age-stage survival rate (s) of drought treatment (A) and moist treatment (B) of Bradysia cellarum

L1: 1A diil]; L2: 2 W4 il; L3 3 Wah il L4. 4 W4 dulihy. 1513, 114, & 5[,
L1: 1st larval instar; L2: 2nd larval instar; L3: 3rd larval instar; L4: 4th larval instar. The same as Fig. 3, Fig. 4 and Fig. 5.

24 FERAIEXTIEIIR AR IR # F ISR
EEMEE R

HilE 2 Al AE Y, iRy, 1
LEAITH N REAYAR T DR, SR IAE 3 S T B
OB AR (18 2: A), HEIR I AL P T
WA /NMEEET R, RUIZ R mEok (K 2:

2 A
210 T AL — 1, {120
vg osl Drought treatment e f1 1100
M']-~> : —a—m, 180
4%“550.6- I
E & 04 140
8
& 502 120
E8 o ' L RN
0 10 20 30 40
AbEERE] (d) Treatment time (d)
& 2

72BRH (hi) Fecundity (grains)

ERFFEAETE R (L)

B ). POZHAbEEAHE R BT TS (fr ). FhEEE5E
71 Cmy) FIREEEEIE S (Lom, ) 2EMREEH
R R E A B B I SR T L
T RACBRAL, A MR AL B A A A il 2R
(for, my, Lomy ) ASE 18 KITUR, 25 31 K4

I B AR FRAH 1 256 T th 26 56 26 RIFUS,
FUEF 36 K5, FUTNBIEA L A9 ZH R

a

=)
<] " ‘s
210 pLORTED L 1120 &b
S Moisture treatment 2
5038 119035
% 0.6 1% 3
e {60 &
= 04 i —
2 g
%0.2 420 <
(]
g L P =t 0 i)
< 7o 10 20 30 &

A

Ab¥EEFE] (d) Treatment time (d)

FEAE (A) EHLE (B) EFRREGFFFERETEER (1), WREES (fo )

ERFEZEN (m) RIFMEEHREEE (1amy)
Fig. 2 Age-specific survival rate (ly), age-stage specific fecundity (f,7), age- specific fecundity (m,),
and age-specific maternity (l,m,) of drought treatment (A) population and
moist treatment (B) population of Bradysia cellarum
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Hil% 3 (A, B) AJLIAE N, 3408
8 Al SRS MR B KT 2B DR U A5 iy 12 d, T
P AL B PRI A B U A il 21 d, R4
T2 F) G131 0 40y 2RS4 R A i 0 R (B SRR
=, VLU R T R B B A s e TR
TR RAL B e R A A B E AR 2 4

A

(3]
W

THA4b
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- L1
—A— 12
a3
—— 14
—&— I Pupa
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— .- T Male

3]
(=]

—
W

Age-stage specific life expectancy (d) (ey)

FIRIRIIHER I ERE (d) (ey)

AbFEmIE] (d) Treatment time (d)

N
S

S, R I Ak B R R A i U ER A B B
2.6 FERAEIESGRARE IR E EEERN RN

FH P 4 AT DU Y, kS 0R HIR #1421
(EL R R B TInm s o, i SRk g )
BRI, I3 T A PEAL A s (i H B
H 34K, NS3K (4. A), TR

e (R BRAESE 30 K, S 123 %0 (Bl 4: B),
S B o
~&25¢ PTRTED L
F= : —o— U Egg
g Moisture treatment o 11
~ 520 —A— 12
- g
- g —A— 13
m g | —— L4
® 5 —o— Iif Pupa
%.&g —— M Female
4141;’@ 10 — .- Jf Male
3
&8s
fi?ij%"o 0 15 20 25 30 35

AbFREFIE] (d) Treatment time (d)

E3 FTREALE (A) 5iRE4LE (B) TERRREMNMBAFR-BHEFGHE (o)
Fig. 3 Age-stage specific life expectancy (g) of drought treatment (A) population and
moist treatment (B) population of Bradysia cellarum

27 TRAEXIEFRRERMEEKERY
Bl

HIE 5 (A, B) ATLAE Y, dESGR IR
ANTE) S KR AR P AR K Sh S = R .
60 d J&i T AL BRAH PR IEARTE SR 2 AU P AL ™
YN UG 30T , T - SR Ak PR bR AL AR 2 2 AU

A

120 TR
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—a— L2
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- L4

" — — 1% Pupa
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[
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N A
S O

IR IR AME (vy)

(=
®

10 20 730
Ab#ERFE] (d) Treatment time (d)

Age-stage specific reproductive value (v,)
=)

40

HORI, IR TS 3R, 1 g d . 2 %4
Hoo 3L 4 g HORIEE,  FLARAL TP
K HAEAR S KR N RN 2L
AN, TRAPRALE 3 RN 409 Fi,
TR AL FRAT DR F iR 3 1 082 A, ot L3
SR A PR AR A A AR P e T MG T
THAL PR

B . .

i I E RUATELGE:
—o— BB Egg  Moisture treatment

- —o— L1

—a— 12

- —a— L3

-o— L4

- — — 1% Pupa

—— I Female

120

100
80

N B
o o O

R IIRME ERE (vy)

Age-stage specific reproductive value (v,)

(=}
re

5 10 15 20 25 30 35
AbFREFE (d) Treatment time (d)

B4 FTRAE (A) SRELE (B) TEGRREWMEFER-RHSEZLEE (vy)
Fig. 4 Age-stage reproductive value (vy;) of drought treatment (A) population and
moist treatment (B) population of Bradysia cellarum
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4. T2 by 41 o g AL e
= —e— Egg Drought treatment R —— 11 Moisture treatment
- —o— L1 —~ —a— 12
Ui et U !
°°§o —— 14 m\:; —&— Ui Pupa
) o ~* i Pupa =9 2
% > - —— WERIR Female adult ﬁ ° Female adult
& g — — MERLR Male adult & E - li\/lale adult
&g | —m— B Total adults 7?7 Wi
R 1 R 1
Hn > &P

0 oL LAY X QOREA T

0 10 20 30 50 60 0 10 20 3 40 60

RbHERHE] (d) Treatment time (d)

AbFREFE] (d) Treatment time (d)

E5 FTRA®E (A) 5REALE (B) TENRRRENFBEKER
Fig. 5 Thepopulation growth and decline trend of Bradysia cellarum under
drought treatment (A) and moist treatment (B)

ARFRJE , MER DR L 7 B O AL
B 1.30 i, 5% 0; T IENIEALFET iy A
FEONE A 85.50 KL, SREREEN 100%, HBPM5E
LN 82.62%, WL 44+ A0 B A% LB L rp
FRAZON 430 26.10 KiAl 23.40 ki, BEHET
TR AP (5.60 i) (P<0.05 ),

2.8 B Hhi8 xf dE35EIR AR B 4y 8 5 A9 %

R 4 AR, BT 20T R i oF
Brreonas . P ERRAE AR, RN EAE SR &K AL
BLTE et A T Nl O B TR 4 ko B
3.80 H% . 15%FN 41.77%; 1 24 4] M Al = Br 28 7K

&4 TEBBXIESRRREGEEM M
Table4 The effect of drought stresson the fertility of Bradysia cellarum

T AR E K PR (R ) FREER (%) BRAFR . R ) GRAEEALR (%)
Soil relative moisture Fecundity (grains) Oviposition rate (%) Remaining eggs(grains) Hatching rate (%)
10% ( WK Ab 3 1.30+£1.30 b 5 26.10+1.61 a 00 ¢
Water uptake treatment )
10% 3.80+2.60 b 15 23.40+1.80 a 41.77+£0.02 b
40% 85.5+2.13 a 100 5.60+2.16 b 82.62+0.01 a

TR B e, [RISVEE S A A R)/NG TR R AL PR E] 22 5 2% ( P<0.05, Duncan’s 2 B G ).
Data are mean+SE, and followed by different lowercase letters in the same column represent significant differences between
different treatments at 0.05 level by Duncan’s multiple range test.

3 it
Sk R L U AR K R R .

=55 (2015 ) X G K# S Megalurothrips usitatus
Bagrall BP9, 5% 385 /K & I 25 <

BRSSP P A X AE (2019)
WF 98 B A 8 5 K B AN Ol 23 FE KR BE o0
Mylabris cichorii Linnaeus [ EZ B, FH 2
Y RAETE R R B AR % T R e
XF dESEIR IR EE MR BN | Ay H | W g HU AR 25 A
AFI, 25 BUESHAR AR TR, XA REE RN R

AR T AT D, RIR S HF e 20
RE I LA ZERFHLIAIE B 18 ( Krebs and Holbrook,
2001), FEOUEE TR, FA06 R,
MR R B A EE AN, WEAEE
SRR AU )R o I R O R
%@ Holotrichia olita WWHL R B AF], FE™ Y
B RN FECER TR, 1996 ); G5 8kIEE Forcipomyia
taiwana Shiraki 75 132 & /K EALT 10% 5 HEEEA
TERE R0 (RS, 2021); AUNELH
Grapholitha molesta Busck 7£ % PAIXT 2 25%
I B R AL R R AR (JBEEAE, 2017 ).
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JE RS SR AR O E B R, R
o A FEIK A3 T 2 L B R AR A AR & A
MR Z — CJEANLEE, 2016 ). FRATHIBF R4S
BRI T R0 T PE R TE k=0, 3
B RS  EHRRIE A N, R O,
{AH = B i b - SR AL BEFRAIR T 37.8%, 15
- S5 5 A 0Tk Y R RE ) 1 e iR
G HU AL A A 3T 5 38 A O A
ERRE, BMEEON, B ICIE L. BESRAS RS
CLHIE P 25 AR, AR R ML v 5 i — 2P
5% .

A iy IS BOE T B U SR R R s 2
M EEZESH, B AR F IR RE R 1 A% 45
P HAEESEEAR, Yang % (2015) WF5E K
BTE 70%-80% 45 SR BE VLR P, AESRIR R ¥
I B R (), FIBRIG KR (1) DL Sgdy
B (Ro) tefm, “FIHARETE] (T) 5JE; He
(2021 ) EIFLHL DTk Spodoptera frugiperda
TE 80% A X 28 M B T HAHE S 8w, INAE
20% X 28 SR FE T A S Bt FRATF5E 4
BRI, 3T RALH T A AR SR IR B AR B i
HEBEAE (R ). WEIMGRR (1) JJRRIG KR (1)
W F K, ABFFEAIH Timing A0 Mt R %
B, TR aa T SR IR E AR R K
Al SR R A A7 3] 4T S0 2 5 80k
REEE 35 TR, ROEAE Ll HU 8 + 5 T 52 b
i, R 3 UG, MBI R b
W 1/3 24 s

P K B A A Al 2R AR B s 7 2 v BLAT BUA
ik, SRR WA . TR A,
SR MRF WA A i 9o 11 A -314E 5 A (L
PRéE, 2017 ), ESRIGEIIH—ch 12 H-1 A4,
HARE NFAI B, ATEFRIET & 2K,
il e AT R PSR S AN N S 7 S e o A
ORFNG HAFE AT DA SO AIG e R, S
X AESEIR IR B 45, ABFEE K I X SR ™ 6 i
JERE TS P A R N i — ST e A P R
MR AESA: & R FEAE SRR IR B R A= shd, &
PLERERROK N . TEAESEEE KA, W] IR
AHEATR AL EE, ARYEEAEFE & A S A S it

FraaoK , R R R 7 Al SR MR K A A AS
WEHAA, SN AESRR IR EE I S A B 7
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