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Abstract; The effects of photoperiod on the prepupal diapause and larval development were examined in the green
lacewing, Chrysopa pallens ( Rambur) at 22°C. Photoperiodic responses of Ch. pallens showed short-day type, and the
critical photoperiod for diapause induction was estimated to be between 10. 5L-13.5D and 11L-13D. The second instar
larvae was the most sensitive stage for prepupal diapause induction, the prepupae could go into diapause only when the
second instar larvae was subjected to the diapause-inducing short-day conditions. Diapause incidence became higher when
the induction throughout larval instars 1 — 3 than only the larval instar 2. This results suggested that the first and third
instar larvae had a certain degree of sensitivity to diapause-inducing photoperiods. Effects of the different photoperiods on the
developmental periods of larvae stage and prepual weight of Ch. pallens were also investigated. The results showed that the
second instar larvae stage was extended when they were kept under the short-day photoperiods, and the developmental

duration of the second instar larvae grown under the photoperiods of 9L-15D and 11L-13D were significantly longer than that
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of 12L-12D and 15L-9D. The weight of diapauseing prepupae grown under the diapause-inducing short-day conditions was
significantly higher than that of the non-diapause prepupae grown under the long-day or short-day conditions.

Key Words: Chrysopa pallens ; prepupal diapause; critical photoperiod ; sensitive stage ; developmental duration of larvae;
prepupal weight

KEWE Chrysopa pallens( Rambur) 23 E R LEF, 20T H 05525 8533 B I8 X KR 41 R 2R RomE &
MEEREERHE" . BAGT FREE R R A R ER, ERRES RPN —EE
HEIA . REREFRWBERR, EIERE —ERE 48,10 Bogas b s ss U mmat,
EERAT AERMRASNEERRN A BEERE, PHEETHEEREEESY . AILAR
B REH X RS AAPEIR TR KRR T ARABTNEN, £5 T RERETER, WAL
W T A R R B 4R AL T HLS KR
1 #EEHEE
1.1 R R R AR 55 07 vk

RER UK B ILAERETILUARR K= E N R REEREB LAS, EREITEN(ERN
B B Y AR R R RS SR B F Aphis citricala van de Goot) FEXTRIFR ARG IR, WERKINE T E T
18I HHEE (Tem x2em) W, T4 WIBAL)E KB sh 5 298 TR B34 (Tem x 2cem) PYHSL IR (AR SE
REW) ZHHE, RERAFEKT B4 58§, 88 ) ¥7E 22°C ,15L-9D.80% RH W CHRIBFRFEN
®R.

1.2 RKBHE
1.2.1 RE®BIETHR AN

KBS LIS TR TR AL, LS RS B SENE —/ PR BAKSHEEY , BHE
HE RS, FEEHNATEERTAHEASE, B, U3 Bl BE K ET IrFRREUS Rt
BB S RT BT RN T ERTITH o WML, 7E 22°C \15L-9D 80% RH B4 T KE IS 455
JE AL 9d, 7E MR BRI K EEFI R, 445 23d R AES R, SRR KE T
AR, Gir R B (FETEE R BCR) A S (TS PR 1B 0L, TH B B 2R,

1.2.2 REBFERE T HIE R

7E22°C \15L-9D &4 T, SR Pk 5d BB =0, BEEFIHE HIRERHETLUT 6 NMARME
JEI#7:91L-15D,10.5L-13.5D,11L-13D, 12L-12D,13. 5L-10. 5D 1 15L-9D, 41 ML ERE LG THRER
S A 1d EREEEENRENIRE , 2dIERE THFLA, FUBEKRERRRE ., BIELRET
HEH %, ST SR EAFDE AP E TR, A% 6 HA4HNFE 2CHERBARNETT, &
FANFHAAT 30 HHE,

1.2.3 RESTIRET HEUR B

KERIMBERFT, 76 22°CHEH T LSERBIFRARER (.1 #4732 #4h b f 3 4 i b
B 5k 5.4.3d f1 4d) , e RER A F LT B BT 13 O (15L-9D) fsE Y B (9L-15D) 4b 3,
13 MBS HEL T AR AT BIE T OL-15D B e T (A) B8, (B) 1 43185, (C)2 &4 i
89, (D)1 A2 @4 i, (E) 1 .2 @0 3 g i i, (F) 4 S EART TR 8, (G) %y de A Fis B A 41,
(H)2 # .3 i 4h s A P S s EA , (1)3 i 4h e 3 FRH EAANE 0 , () P S A e, (K) 8588, (L) Ird &
BB EAIZE OL-15D KR HRAM T, WA (CK) N BrA R B A4 15L-9D MR RAH T, Y E&SHES
B 1d EHEEEENRENRE , pHIERF TR LW, UK RIRRIR, RIEEHT RN,
IEFA R FAH T 2, MK 38 A [5) A0 3B B Fi 5 28 22 S o B 3 Ot A B R it . AR 13 AR
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22°CHIGIRIBFFAN AT, BHLEA LT 30 HHE,
1.2.4  SERBAXRE I 4y i 5y 50 K T8 2 1 2

ERBE R KERF TN ERZRR, RESEM B SR —178 (W) , 4 R R E
FHYESPEAFRDCEP TRELE —ENZEF? AT HFEEXNEE, £ 2CHEHT  HRERYIBLHR
SHEFLT 4 MARMIEEE9L-15D11L-13D | 12L-12D.15L-9D, IR B IR A KER 4 B, 0%
FAHANHE 1.2.3 R4 B, 45 1d E R F R E , RIEHR T AN T B g R, 84
REBEADT 30 HE,
1.3 ¥¥HE4iTH SPSS 10. 0 for windows 34+ ) One-Way ANOVA #4752 4347, Ff Duncan’ s FrE R 28
K, AL 2 Rl 22 5K o
2 HREWm
2.1 RERTUERTHIEFCRH

AEPEAS T RERHTRNFEISERNE 1, ZCRH R IL-15D WEHET , I BRI, S
FHy 100% ;7E X6 #A R 13.5 L-10. 5D A1 15L-9D &M T, iAW A2MAWmHIEF KT, T M
B 7EOLRBAN 120-12D B4 F , 48 KR B BRI, (VR 5. 3% MHF B MK, RIIER 12h KL S
BITE A —E W VE B 7= A W B R 7E08 FA 18 10. 51-13.5D A1 11L-13D &M T, BB R3304

86.4% F139.6% , GRFRWKREREBECHFFHTE, B3 BURH T I F LML T 10. 51-13.5D 1
11L-13D ZJd,

£1 FERAXEABTERZENAERBREOHEE(22C)
Table 1 Prepupal diapause rate of Ch. pallens under different photoperiods at 22°C

A H L8 Light hours(h) WREH B No. cocoon test HB ¥ No. diapause cocoon #H 2 Diapause rate( % )
9 42 42 100
10.5 44 38 86.4
11 48 19 39.6
12 38 2 5.3
13.5 37 0 0
15 46 0 0

2.2 RIS B BUR U

£ 22CTF , RERA R R T NHEAFH G234 TR (15L-9D) Mt M (9L-15D) 43, &5 R 3%
BA  RE AN R R T IR E A SR BB A (R 2) o XTERHI(A) 1 4B (B) F1 3 i LUG B4 e (1-
K) AT DB IR AL B, TS AR B, R QB REIE L8  RLAI ™ B, X 5 TR R & i 137 K O IR
T (CK) W& RE—H, R 1 4 HUR 3 ik LUG 8940 B e R 7% A BuR, 743 C-H A,
L2 WA M2 RO EHERTRHRHETAEERAG T, WARRIET R, K1Y 2 B4 R 20
BRI SRR,

RAESEIEIRANTE 1 4 i (B) F0 3 B LLG RIS B (1) TLHf Bkt 2R, (B3@ad C-E 4 W & Xt i
HLAE AR 1 i 2 4 A 3 4l H 3 AR T B BRI R — R RIAR R AU
2.3 SHREBIXRE R4 o P K U E R

AEDCEHRMGT RER S RGP R BURERPIRSGR AR MK 4, NE3TLUBRN ERETHT
FRHDERAMT (121-12D 71 15L-9D) S &y 5.3% M 0(3k 4) , &4 B (1 ~3 i) KT 7 10. 72d
110.66d, P& LBEZER; N B HIFHOEAM T (9L-15D) W F &4 100% (& 4) , &4 BRI B HIY
11.62d, B IHTHEMNIK 0.9d Z£4 B Z ot ZW S E A REER . BERAMILE 1§03
W4 s 5 SAER FDE S T A BT 24k, (B AU ZE 0. 12 ~ 0. 15d;2 k& i Jri7E 9L- 15D L AT B&E R 1L
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12L-12D 70 15L-9D SBAH T B4, 40 AI#H2E 0.79d 1 0. 83d, LA BEERFM D6 RMX 4 A —E R
W, T ELX AN AE 2 W5 B WA B, 7D IR AR T 2 W4 e i B A SR B S

R2 FREEALEN KW B EEBRM(22TC)
Table 2 Effects on prepupal diapause rate of ch. pallens under diffent photoperiods at 22°C
A WE® WE=R

AR 4 . ! m 2 m .3 m B . No. cocoon  No. diapause Diapause
Treatment Egg First instar  Second instar Third instar ~ Prepupae Pupae
test cocoon rate( % )
A - + + + + + 34 0 0
B + - + + + + 47 0 0
C + + - + + + 49 40 81.6
D ¥ - - + + + 51 45 88.2
E + - - - + + 71 70 98.6
F + - - - - + 66 66 100
G + - - - - - 57 57 100
H + + - - - - 54 53 98.1
I + + + - - - 49 0 0
J + + + + - - 43 0 0
K + + + + + - 46 0 0
L - - - - - - 89 89 100
CK + + + + + + 52 0 0

+ AR (15L-9D), - K& (9L-15D)  + :15L-9D photoperiod, — ;9L-15D photoperiod

£3 TREBTAE®RHNHHRGH(22TC)
Table 3 Development periods of larvae stage of Ch. pallens under different photoperiods at 22°C

BHXE 1% 2 8 3 bty
Light hours(h) First instar(d) Second instar (d) Third instar (d) Larvae stage(d)
9 3.35£ 0.9 a 4.38+ 0.37a 3.80+ 0.42 a 11.62 + 0.88 a
11 3.37+ 0.37 a 3.92+ 0.24 b 3.79+ 0.51 a 11.08+ 1.34 b
12 3.39+ 0.22 a 3.59+ 0.4 ¢ 3.74+ 0.37 a 10.72+ 0.79 ¢
15 3.27+ 0.30 a 3.55+ 0.38 ¢ 3.84+ 0.39 a 10.66 + 1.13 ¢

RPEIERIE £ RS SRR EARDE RS TR EPEEREHRNEFZEN, RREFA BE (Duncan FIEJREEZHLE,P >
0.05) Means( + SD) within a column followed by the same letter are not differ significantly( Duncan’s Multiple Range Test, P > 0.05)

M4 WL RER 4 AR 22°C , Je #5519 9L-15D \11L-13D,12L-12D 1 15L-9D B&MA4 TFAEK

RE,GH1dGHE. ARNXEAPTHEES —E25%, KPPl oL-15D BT FEE & 5 (27. 96mg) ,
1SL-9D LA T &I (25.61mg) ,Fi A R BE (K 4) . AFEDEAMT KRERKHEE BARMH,#H PE(9L-
15D ,27.96mg) (B &2 B 2% 5 FIEH & WkE (15L-9D,25. 61mg) . 7EAH R BYEE#I(11L-13D A1 120L-12D) &
T, B TR ER(27. 18mg F127. 10mg) BE & TIEHE FURKE R (25. 62mg F125. 33mg) .

F4 TRXEABTERETNAERTIRERBEE(22TC)
Table 4 Prepupal weight and diapause rate of Ch. pallens under different photoperiods at 22°C

4hmE AL 5 BUE (mg) e EHUE (ms) FIE R (mg) WER
Light hours(h) Diapause prepupae No diapause pre. Average weight Diapause rate (% )
9 27.96 +1.59 a 27.96 £1.59 a 100
11 27.18+1.02 Aa 25.62 +0.81 Ba 26.70 £1.19 ab 39.6
12 27.10+0.73 Aa 25.33 £+1.53 Ba 27.01 £0.81 ab 5.3
15 25.61 £0.77 a 25.61 £0.77 ¢ 0

RPEARAHE + PERE HEDLA TRRBENERFEREHRARE TN, MR —REERFA AR TREERTREHRNE

FHE, RRERABE (Duncan FIRBEFELLE,P > 0.05)
significantly( Duncan’s Multiple Range Test, P > 0.05)
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FEFEFEET EEPREAIHTNEERNR, MEE REESMMER" . — B E, LEBES
EHT R BRA SRR, 23 MR ER A ER TR, FEREZB RSP, I HER K Mamesira
brassicaecotesia WY E KUK Ostrinia furnacalis . K48 Locusta migratoria FISEMR I & Cotesia plutellae“mls] o TF
AWE R ER B RENAE, BERTREEAFHTNEERR" . XARZHFUBESHLRRE
AT, FODC R R B AR R LA MR, B AR AR LR B H ML, A AL i 3 i Ssi A i , T
TR AR AR AL R I S N sl T B

KTIEF IS RER U TERERTHRA, KAREFRT, BLRERNT . £22CT, BT
5 HIm SO6 R BA7E 10. 51-13. 5D f1 11L-13D ZJA], e B4 iim SO R 85 R E i 7E 10 A #khise s st
ABFERE K (12.5h Z20) HA—3, TRREHT BASKMH T HFHIRE (14.3C) T ERITREN IR
BE(22C) , A5 H B % R (10. 5L-13. 5D M1 11L-13D 2 Ja)) B Btk Aty B (12.5h) Big, WA
AR E RIS, 7 RE R T RIG FOC R B8, 9020 L T =R S B HEE R 1B 5L
W RAETE PSS, 7R R0 B HURPRE b, YR B o B B A B2 R R R e, A R R T
—ERNRETEEN,BERENIE, HERT M. WERUERLE 20°CH 25C T #ilE FO6 A 53124 13h1 1min
1 12h49min"'"

KT T RRA SR A AR AE S PSR E A EENEA"Y, BEauRa s
E-BHMEMSBARAZN, BRTRSHHTHRAASHRREARMENRRPHEEBR RN ZE
U REFBHRT , UL BB THE R R, BT BRI SRS AR RE" ", mUm
IFHE MRS, AR RSN TR AR 3 B, W EXRER R THBRRSE 2 ~4 Bad,
HETBIER, RERWHF TS REURIV R 2 R4 08, BRI T AN 1R 3 %4 R iid
HITH B 7S, BB REN TR, R4 RNHTHEE 20, R REURR N IR 2 @i,

KT G E xSy v by BA K TR 2 - S R g R Py AR — B W R R, T ELSX R RS 7R 2 4l B A
WENE , EETHEESHRCHET (9L-15D) .2 RO MK EE R TAETHE BSHOCANT
(15L-9D) , ZEARFEDCHEBAT 2 R4S BEAR, E— B8 bR T HXA [F 6 H R 2
S, ARG EB, 4 BB R BPRAU TR B A — & R, AR P OB R R S A M R
FUT, RS B PUR N E 8 B335 TR0 5 UM i R mh B 07 B AR T WA, W7 AR Sk
THE PR —RE N, BV E (MR RD) E—ERE L SHRANRBEYREER B NEHF
AR,
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