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Effects of inducing initial stage, temperature and period on diapause induction and
diapause termination of Trichogramma dendrolimi

Zhang Junjie' Zhang Xue' Du Wenmei' Ruan Changchun' Zang Liansheng” Ren Bingzhong™

(1. Engineering Research Center of Biological Control, Institute of Biological Control, Jilin Agricultural University,
Changchun 130118, Jilin Province, China; 2. School of Life Sciences, Northeast Normal University,
Changchun 130024, Jilin Province, China)

Abstract: In order to successfully utilize the diapause technology for the factory production of Tricho-
gramma, the diapause induction conditions for 7. dendrolimi were investigated in the laboratory. The ef-
fects of inducing initial developmental stage (egg, earlier, intermediate, and later periods of larvae, pre-
pupae), inducing temperature (8, 10, 12 and 14°C) and inducing period (10, 20, 30, and 40 d) on dia-
pause rate were investigated. Besides, the optimal conditions for diapause termination were also mea-
sured. The results showed that, from egg stage to prepupal stage, T. dendrolimi could be induced into
diapause. On the whole, the intermediate larval stage was the most sensitive period for diapause induc-
tion. The suitable inducing constant temperature of 7. dendrolimi was 12°C. At 12°C for 20 days, 97.4%
of T. dendrolimi were induced into diapause. Once the parasitoids entered diapause, they would experi-
ence a period of cold storage to complete the diapause development. At 3°C for 70 days, the rate of dia-
pause termination reached 95.9%. The diapause termination rates at 3°C during all tested storage peri-
ods were higher than those stored at 0°C.
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RATET~13°C A7 T 5T 28 dLL b A Uk
AR B i 75 R T 3k 60%~70% ( T 7 7% A1 & 5C,
2005) o A H AR AR AR AN [ 25 32 4 DL SOAS [ ) it 32

WEPRSEAE T (I B R —E 2R, M HC A MRE
F B R XA B RUR IR B S S L,
T AT 75 3 4 309 K g 0L 1 S mie) PR 32 % 7 28 1)
SN, AURZR EAERTA B 175 SRR U ARG E

AR — H i A BARAS A 2t — Bt i
(] IR IR S A RE M R i 7, AEL DG T D7 s R LR A5
GERA S WNARGTTE (1992) 8 , i & 1Y) IRHR
W& T evanescens 1F 3°CIW1E 4 > A WP B 5
Ventura Garcia et al.(2002) & 3, B R Z LR IR ¥ T
cordubensis it B J5 1E 3°CAF L 6 1 A A FF = P4k
#, Ghosh & Ballal(2017)BF5E W , KUk I 2 1
W AIRAR Y T chilonis 1 5°CAET 6 /1~ A v] LLUf#Ra it
B AU 23%~36% (1 I PIAL 3 J5 R 45 (2014)
W5 RIT, 1°CIRFE A BN S H A B HUAR IR e Ty 3 A R
RO BT, 55 60 KB iR e 5 , 35 95.2% , (B4
AR 4 o BETC T AR IR R B 1Y
FEARIE R /D, A 145 SR IA 02 5Ty B R et B2 Xt
i B RS T T R 2R R A R ) s R 1Y)
BRI AT R

FA 6 L AR IR MG 7 5 MRAR ) 28 4 ] 1) 0 HH AR
Iz AN K AR B a5 T R D i B
AR T B R G A 7 Rk BBl ia b, N FH
BB HUIR IR 4 B 76 FOR IS 1 AU T 67 J7 hm? (5K
WA ,2015) . RHit—L T2 i & R %=, 3
75 S AR 10 OB A D AE A B R IR Sy 5
HEVER 7R T A TR A SERE L, AR 7= I FH S BR
BB B RATRE SRR E RN R, LIS
B R IR SR e VIR A S SRS R
T 55 D3 9 E AR R IR S8 5 S i & 1Y
SEIR, DU 205 T8 B BURIR ISR & B IR HR
B 7 it I A B ) R i B B (B R AR,
ELIE 5 1 SR 0 B B R MR e AR Tl Ak
A R UL S
1 Rl 57%

1.1 ##

AR A B R IREE T 2013 4E 7 HoR A
eI/ ST I EOK T, R B 2R3 3 o
FORUEGN, 7R NHAT B A0S | b A R
BH i E AT % 5 (P B TCORI PR 2% &, 1974; Pinto,
1992) . 7Eifi B 26+1°C AHXRSE (65+5)% A
16 L:8 D W3 A i af AEFE A B, = AR 5= S AR DL
b TR IR AN . MEADN, R AR AR
BRAT I R A R AGE B | T R F I



1310 N7/ T S 454

TR H , 229 1 FH 1 %0 s JR KIZ IS 75 10 min,

TR BALES : 1%0 015 /R KES W, AL 5T PR AR
YIRS A PR A . MLR-351H BV fig A T34
HA =N,

1.2 Ak
121 iF S0t £ kAR F 00 %

R PEIA 1500 Sk A B HUARHR 8% pig i 5 | A 2]
EH 500 KB EEVEDR IR A5, 7 261°C AHXT
MR (60+5) D4 G S5 F T, Z4E 8 h R B L bhig,
B 25 A2 B AE 26:1°C A XTI (60+5) % ) 5 1
L 16:D 8 &4 T 43357 16 .36.52 .68 186 h, Xt
FATE R IR AT U5 T A AL B, 35 S 4R I 1
SANRRE, BPORI 4y AT A A 4 s
TEEAIH . RIS TF LR I, B A A AL B FA B R R
W E T 12+£1°C AIXTIRIE (60+£5) %4 ARG I N TS,
g 55 R A N S 30 d, &40 BBE ML RE 60 hiE
G, BN E TR IEAE N, T 2621°C FHXHREE (60+
SR AN AT 1245, BT RL S
(1981) A HETE fife #1458 T 43 ) A6 5 I 1 S5 0% 0 i 4
B RS SETIIGEC 6 B8, IR B S
R U =T T £/ (T 00 0+ S0 T30 5+ -
HEH0) x100% , i B 2R 0 8 15 e A B E
TR o
1.2.2 BE A 30 L KR REFF 4R

KR PE IR 2 500 Sk Fa B HUIRHR 8% pig e 5 | A 2]
A 1 000 AT EEFE AL P 5, 7E 26+1°C AH
XTIREE (60+5) %4> RIS 55 F T, 272k 8 h R B 25 B
W | BRI B 5 A DR AR AR RV B DE B L 16:D 8
S N YRS A E 52 h B HUR I, SR AT IR RN
V5 Ui B OSUR FE  S S AL ER 3G 16 S Ab H Al
G, B4R B AN B <4 A5 Py AR B, L 4 i
JEAL TR 8 .10 12 F1 14°C , 4 N7 T I AL B Ay
10,2030 F140 d. #5-AbFEREHLIMER 30 4250 , B.00 &
THRIFIEAE N, T 26°C AHXEEE (60+5) % 4= AW
NEF 12d, LRG0 EER 1.2.1,

1.2.3 i85 Fe/b g Bt 1) A AR IR AL IR F 09 %R

01 PAE 1 2 500 Sk A T HUAR IR B4 i 5 | A 5
HEAT 1 000 FHT B A2 UR A 5 33 L £E 26+1°C AH
XU EE (60+5) %4 AW A5 T, 37 4E 8 h G bR L1
W, ORI B A5 A B AR AR [RR R B2 OGS L 16:D 8
R TSR T S2 h Ba R 7R 1241°CAF T
HEATI B 5T, 30 d 5 EA T I B A SR ] (4 3L
BRI B AT, 14 A0 BRA A B2 AN B Ak
PHX 7 VR T AL B, 2 ANTRLEE 4331 oh 0°C AN 3°C 574

4 9B S ] b 143531 24 30,40, 50,60, 70,80 F11 90 d,
HE AR, B A X B (60+5) %4 A 1% 25 14
T £ AL FEREH LML 30 100, BONE T IR
BN, T 26+1°C AHXHEEE (60+5) %4 G 551 T &
5 dJE, 1 IR TR (198 1) bRUE e fsss 433
G 10 SR TOURA A5 B0 T 45 I A BB, IR
SRR B R R B 3=+ O 250 / G Tt
B+ DU TS0 + A48 < 100%
1.3 #ES

RIS H G K ] DPS16.05 B AE G0 . %t
B HURIRIEAEAN G & B B B 1355 s B R A T A
R 220307 , R Tukey s HSD ¥E k(7 22 5 W &
G 5 XA B M oA R 0 AN ] 3 B 75 5 O B P
B R UL BAEAN ]I B2 R AE I 8] B e B e 7 kA
UK )5 25007, R Tukey’ s HSD i #4725 5 ik
EEATS o X R —AE AR R] T, AL [R] P ik o v
BHEKH Student’ s (A IETEIATIGE .

2 ZR55H

2.1 FEEEIAE HIRIRE T R

FEFE IR 12°C AHXHEE (60£5) %4 HR I B 45 1F
N R 132 ) G R S EEY e DS L )
WA TS ST (AN B HUR IR & . 5 R R
oy AU AN OIS, A T HUAR HIR e R 7 R g, )
A 97.2% F193.5%, —# Z 8] 55 AN B (4 i
Fim TES IR I 4l ORI S SR SR 0 ) v
B HR(F,,=612.52,P<0.0001,& 1),

a
b c
I I L

a

—
DN X O
o o O
T T 1

[
(=]
T

W E # Diapause (%)
=
[

0 SN 4Rt 4h Sl R TR
Egg Early  Middle Late Prepupae
larvae  larvae larvae

BRI Inducing initial stage
1 AEFSHEAXRE RFRRER TR
Fig. 1 The influence of inducing initial stage on diapause of
Trichogramma dendrolimi
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Different letters indicate significant difference at P<0.05 by

Tukey’s HSD test.
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Fig. 2 The influences of temperature under various inducing periods (A) and inducing period under various temperatures (B)

on diapause of Trichogramma dendrolimi
RS R T B i it . A AIAE EASIR] FREFROR 2 Tukey ' s HSD IA KRB 7E P<0.05 7K 722 5 1 # . Data are mean+SE.
Different letters on the bars in a given group indicate significant difference at P<0.05 level by Tukey’s HSD test.
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Fig. 3 The influences of temperature and storage period on
diapause termination of Trichogramma dendrolimi
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dicate significant difference at P<0.05 level by Tukey’ s HSD
test. ** indicates significant difference under both temperatures
at P<0.01 level by Student’s ¢ test.
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