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The frequency of occurrence of Chilo suppressalisin Harbin
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Abstract [Objectives] To determine the frequency of occurrence of Chilo suppressalis in Harbin. [Methods] Black light
traps were used to capture adults and captive colonies were maintained both indoors, and outdoors, to determine the number of
generations, dynamic changes in each life stage, and biological parameters such as developmental duration and fecundity, for
two consecutive years from 2020 to 2021. [Results] The results show that C. suppressalis can complete two generations in
Harbin, with one to two generations occurring each year. Very few larvae that hatch before June 15 diapause and all have two
generations. The peak pupation stage of overwintering larvae was from late May to early June. The average pupal stage was
(9.64 £ 2.28) d. The peak of eclosion of overwintering adults was in mid-June. Light-trapping data indicate that there are two
obvious peaks of adult abundance; in late June and from the end of July to early August. Over 70% of adults were captured in
light traps between 20:30 and 21:30, and the ratio of females to males captured was 1 : 0.21. At 25 ‘C, adult lifespan was
(7.27 £ 2.08) d, the egg stage was (5.84 £ 0.77) d, the oviposition period of the overwintering generation adults was (3.91 +
0.98) d and the number of eggs per female was (318.40 + 125.76)d. The duration of the oviposition period of first generation
adults was (4.31 + 1.02) d and the number of eggs laid per female was (420.31 + 167.87) d. Adults lay eggs more than 77% of

all eggs in the first two days of the oviposition period. Peak abundance of first-generation adults was from the end of July to
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early August, and the peak of second-generation eggs was in early August. Although instars 5-7 can overwinter 91% of

overwintering larvae are from the 6th to7th instar. [Conclusion] The annual life history of C. suppressalis in Harbin was

determined and the generation number and temporal occurrence peaks of this pest have obviously changed. These results have

important theoretical implications and practical value for improving both the forecasting and control of C. suppressalis in

Harbin.

Key words Chilo suppressalis; Harbin; occurrence regularity; generations; annual life history

“4k¥E Chilo suppressalis ( Walker ) Ji& fiii#
HisEmRl, FEAEFEKE, £k, REMEZASE
Y, W, JCAEFIEE BRI & 4 (Hou
etal., 2010; XIKMESE, 2021) . —AbiEAEF
VAR A 1-5 40 (B M4, 2020) , F245
A TRV LHBRN R R DX, S5 e 3 R 2 7=
BCEMR PR ERFET Z— (XA,
2016 ) , RRAEATXTR E K AE R ALY 115/ N
R B (Li et al., 2020) . B T4BRSmE
705 1 R o 5 o B8 ek A, — ARl 3R [ 1 1
A M RWTAE Y . 1998-1999 4F BB Ap VT45 M JR T
AR R AR, e el R
it 30%, WRATHIREIE 20% (BRI,
2012; sKFRAE, 2021) , HETE mILy HEE
ARWrHBIX , FEEHESE (2002 ) F 2000-2001 4%
BIVTAR AR R A R A T IR A, i AR
TEBIETTA 1 RA 1R A bl BEE
k5 R el T RO E RUR AR R R
W9, KA R G A A AR A (TERLEL, 1999
SRAETIRAE, 2015) o JEJUAEFRATTAERG IR T H ]
PR AR RS AR R W e R B, R 7
H ¥ FRREA 8 2 AR i o2, 8-9 A4y
FE XL 1) 4 22 i A, #E — A8 % AR RUEEAS T8
Ak

kA TRTER T A IR V5 b X KRG — AR IR &
AR, ARBFSE T 2020 4FEFT 2021 4FEELE 2 AT
e IR U T A0 DX R P AR o R AR A T A, (] ARy
FESI A B He oyt vk T S AT AR KRS g I
RETS & B HCHURN =1, F 5 I J1R V6 L X K s — Ak
WA 3 S R R A A, A X A EORS v B 5
PEAEIE AR, Xl 24 247 1y ft FH RN £ B 7K A AR
B EHAREREZE N,

1 #R5AHE
11 it miE

T AR I B B R A 4 HUR A A R T
Ty XA PHAL (45°71' N, 126°90'E) fEH ., /K
FESCIRTIT , RAE H IR A 4l B TR M4 . )
R AT A i B TSR LS 7= B0, SR B
YU T3 oM dUm SRl ¢

12 HhHKE

PEETKFE R R IR A 425, EAILAR LR
BAMIFRIGARIE T 70 cm X 52 cm X 43 cm ZX PG
Y AR 25 om BUEME R, TR 3R AR BE R
5.

13 BERYBULFNEBRALAE

HE K TR AL 1) AR R A 4y A TG L) 2
TR K RERT b, SRR L 2 Rt E
i B AEFTIA 60 BB oAt B
FREHMNEA KA S A 1 H P A REAT Flli& g,
PGS BHOS A B IR (K10 em, HAR
1 cm, &BE FFL 10 DMEFHR ) A, BiARHRZET,
Ui IS AT TE 2 A /D B K ) 37 S P A AR I
WAZE AN EE , R 7:00 F119:00 & K4 17K,
0 H A RSP AR ] . B S d B Ik
PRI, i B A4l B AR AR Ak
JE, AN

1.4 HBERHEEFHSEE

TEM JR T AR X [m] FHEELAR FH 7 % e (i AR
25100 hm® ) P82, R BCIT B EEAE R,
K FMEHE RS shac L IR AL, FHEAAS 20 W 22
SekTEE, St 20:30-21:30 4T R E A



33 FER A RS X KRS AR R RIS - 915 -

BCRECE, FfFICSRMEREME L . AR 5 A
20 HZ 9 H 10 H, &S diEE&—K, KA
Al BRI L ARG A IR A B [ IR AEE
2020 4F7E HH A B H e & e A 8 Ik, KT 75T [A]
4 19:30-22:30, % 15 min 354 b g,
B L FNET R

15 BHEGAFPAE

54 1.3 ZARIEA USRI TR A, 2021
AEF PR 1R H Bk B Bl A 5 Rk Y
FHFEEN, IEE T (25+1)°C  HANRE 75%+5%
BN TSR, TR 5% PRk (W/V), WigE
FNC S AE TR ], 6 R A . PR H
PUMEME B BT, A B A REAR A IR U
TCSRME IR BREE ], BRE AT . &5 A
1.4 FHA] SR K A shAS A A, Jiie B0 Sk i A s i
AREFRIL CMUEA R e 4t Hea 2 Roprtfg
™= B )b A S B0 2 BN TR
VEFE 36 h J5 AR IFIELSE ™l 2 d DL B AR,
H 23:00 LS IHARic =00 H#, =50 s B A
BRI RS EE =00, ZE R = IR S5 At T
1k o FEARIEA PR IC A R Al F L, A
S S G5 N R Nl 1L T N LB
M=k, Jia o,

1.6 ZHEEZEHARHEE
L5414 Wa] e A A sh A5 JR A, KRR

100
90 ~

o0
o o O
T T T

W A W A 2
(=)
L

I (%)
Pupation rate (%)
S

]
(=]
T

—
(=R )
T

AR RME 1l R R L 7 B, e B 4E A RE S BT R
PRI, 2 A A P G U AR K R
P, e AR, RHEREEDE 50-100 K, 7
H 15 H¥EHUKFEE 20 HEF R, 5K F4H
A — R NS AT PR R, 10 A T 4]
XF AL UK RS ZARY\FT FIAG A AR ZE , P gt it
G, WE(FE) FoE, K FERE (198177
P A IR TG a5 i gl g 1R 1R
Y E %

1.7 HIEABSSH

O T K I LA 5 — (UL
PRI 5 A, LA
LRI
N e
T
i
L ERVEL - W7
A x100 .
I e

2 HRESHH

21 ZHIEEE L REEF R E

I I Y2 i DX Ak W 2% 4y H Ak i 2 B DL €]
1. M A4 B Akt A B 2020 4E8 5 H 13 H, 2021
R 5 H 7 HACIMZAII 20204FE 8 6 H 27 H,

00,

PR (%) =

x100 ,

HEE )=

505 510 5-15 520 525 530 6-04 6-09 6-14 619 624 629 7-04

H# ( H-H ) Date (month-day)

1 MRIEMR Z{LIEME 4 RIS
Fig. 1 Pupation dynamics of overwintering larvae of Chilo suppressalisin Harbin
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Fig. 2 Emergence dynamics of overwintering adults of Chilo suppressalisin Harbin
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Tablel Fecundity of adult Chilo suppressalisin different generations
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AR
Overwintering 35 736 128 318.40+125.76b 12 4  7.66+£2.04 a 6 3 3.91£0.98 b
generation
—f 42 791 197 420.31+167.87a 14 5 8.36+2.27a 6 3 4.31£1.02 a

1st generation
Fp e | GNHEOR T O A SRR M = ARiE2E , BUREARA AR RNE FREFROR 2R B (P<0.05, t
K)o

In the table, the mean values of spawning volume, egg mass number and spawning period are the mean =+ standard deviation.
Data with different lowercase letters indicate significant differences (P < 0.05, t-test).
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Fig. 5 Oviposition dynamics of adult Chilo

®2 2020 FAEA EPUE —HIEERZEFHE
Table2 Growth development and diapause of Chilo suppressalis hatched at different timesin 2020
B ot (o ) PEAREE OO JCRIRL (O ) MIFERE O ) g o0y e (%) o (o)

(J-H) Number of  Number of ~ Number of Pupation rate  Eclosion rate  Diapause rate

Number of live

oy e (e CERNE SRR R 00w (%)
06-12 0 0 0 9 100.00+0.00 100.00+0.00 0.00+0.00
06-19 5 0 2 11 72.22+1.19 84.62+6.67 27.78+1.19
06-24 11 0 1 20 65.63+1.01 95.24+4.67 34.38+1.01
06-30 15 0 0 9 37.50£2.76 100.00+0.00 62.50£2.76
07-01 12 0 1 4 29.41+4.40 80.00+16.67 70.59+4.44
07-07 38 0 0 6 13.64+0.32 100.00+0.00 86.36+0.32
08-01 13 0 0 0 0.00+0.00 0.00+0.00 100.00+0.00
08-07 12 0 0 0 0.00+0.00 0.00+0.00 100.00+0.00
08-14 54 0 0 0 0.00+0.00 0.00+0.00 100.00+0.00
08-20 17 0 0 0 0.00+0.00 0.00+0.00 100.00+0.00
08-29 16 0 0 0 0.00+0.00 0.00+0.00 100.00+0.00
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Table3 Growth development and diapause of Chilo suppressalis hatched at different timesin 2021
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Number of  Number of

(HA-H)

Number of live

PR (%)

Eclosion rate

R (%)

Pupation rate Diapause rate

iy e ) e e g BTG DTS

06-15 1 0 0 15 93.75+6.67 100.00+0.00 6.25+6.67
06-20 8 0 2 25 77.14+1.46 92.59+3.53 22.86+1.46
06-23 9 0 0 15 62.50+2.76 100.00£0.00 37.50+2.76
06-27 15 0 0 12 44.44+6.42 100.00£0.00 55.56+6.42
06-30 12 0 0 5 29.41+2.41 100.00£0.00 70.59+2 .41
07-05 13 0 1 3 23.53+5.09 75.00+£16.67 76.47+5.09
07-10 15 0 0 0 0.00+0.00 0.00=0.00 100.00£0.00
07-27 18 0 0 0 0.00+0.00 0.00=0.00 100.00£0.00
08-02 17 0 0 0 0.00+0.00 0.00=0.00 100.00£0.00
08-07 14 0 0 0 0.00+0.00 0.00=0.00 100.00£0.00
08-12 20 0 0 0 0.00+0.00 0.00=0.00 100.00£0.00
08-17 18 0 0 0 0.00+0.00 0.00=0.00 100.00£0.00
08-23 17 0 0 0 0.00+0.00 0.00+0.00 100.00£0.00
08-28 19 0 0 0 0.00+0.00 0.00=0.00 100.00£0.00
09-03 10 0 0 0 0.00+0.00 0.00=0.00 100.00£0.00
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Table4 Overwintering age of Chilo suppressalislarvae in Harbin

A (k)

Ay o (k)

5 . Ratio (%)

Overwintering amount ( ind. )

Year Overwintering total (ind.) 5 i 6 % 7% 5% 6 i 7 ¥
5th instar 6th instar 7th instar 5th instar 6th instar 7th instar

2020 193 13 75 105 6.74 38.86 54.40

2021 206 20 79 107 9.71 38.35 51.94
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Table5 Lifehistory table of Chilo suppressalisin Harbin, Heilongjiang province
1-4 J 5H 61 7H 8 A 9H 10 A 11-12 H
XA Jan.-Apr. May June July Aug. Sep. Oct . Nov.-Dec.
Generation | i F | F b ok F kb F ko F kR R kR R ko
FML FML FML FML FML FMLFML FMIL
Bt © ©0 O 0O OO O O 0
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generation N Y s
G 0 0 0 0
—ft ©O O O 0O o OO0 OO0 OO0 0o OO0 0 O
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TR K W R K
—ft 0 0 0 0 0
2nd generation O O O O O ©O O oo O o O 0

O: Zhth; A Bfi; v BUR; O BB Fo M AL 20 fCREH BET 10 d. H1E] 10 d Fids 10 do
O: Larva; A:Pupa; Jr:Adult; O:Egg. F, M and L represents the first, middle, last 10-day period of a month, respectively.
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