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Photoperiod influences diapause induction of Oriental Fruit Moth ( Lepidoptera .

Tortricidae)

HE Chao' ,MENG Quanke” ,HUA Lei""* ,CHEN Wen'
1 College of Plant Protection, Northwest A & F University, Yangling 712100, China

2 Biology and Chemical Engineering Department, Sanmenxia Polytechnic, Sanmenxia 472000, China

Abstract: Oriental fruit moth ( OFM ), Grapholita molesta ( Busck), is a key pest of tree fruit. Diapause plays an
important role in overwintering larval of this pest, but which is still poorly understood. So the critical photoperiod for
diapause induction in OFM and the age in day of larvae sensitive to diapause-inducting photoperiod were determined in the
laboratory. The results indicated that OFM is a typical short-day type. The rate of larvae entered diapause>95% at
photoperiod of 8.:16D, 10L:14D and 12L:12D, the critical photoperiod was 13.75L.:10. 25D at 20°C, the rate of larvae
entered diapause>95% at photoperiod of 10L:14D and 121.:12D, the critical photoperiod was 13. 681:10. 32D at 24°C.
The age in different day of larvae show a degree of sensitivity when exposure to a diapause-inducing photoperiod, although
there is no obvious critical point in time, but still the age in 5—8th day of larvae was more sensitive to diapause-inducting
photoperiod, the percentage of diapause in larvae exposed to short photoperiod was signifiantly higher than that exposed to

long photoperiod during this period.
Key Words: Orientai fruit moth; diapause induction; critical photoperiod; sensitive instar; short-day type
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& I ITEBR PG e P b X —4FE & A2 5—6 18,10 AWILLERL il B4, e TAYNE O B 7, B
WA FH BT FEARGE , FEAMY L Dickson! ™ F1 Chaudhry[ IR NV U B A SRR R R AT T RESE,
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1.1 fE s
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TRV BT A TAURAE (T=(24£1)°C,L:D=16:8h,RH=(60=10) % ) ", 215224l 4L, AL i PAL S
BCHECXS T OR S8 T B FR A O, BRIREAR S 4l N TR R SRR R 5 AR ILANEEVE S K
Wi, N T AR K& B 3% % F Arioli 255 (5%
1.2 GRG0 R ik

16 20°C F1 24°C IR E T, 43 91i% LL,21L:22D,41L:20D,6L:18D,8L:16D,10L:14D, 12L:12D, 14L: 10D,
16L1.:8D,18L:6D,20L:4D,22L:2D Fl DD 13 ARG A AL 38, 4y RUp Ak 6h P B4 A BRAT N T 0B B
2. 5em, K 8em WP IRBEIS o RS2 AL 10 Sk, FIBEIRAR ZE 38 A48 10 O Bl RP 4% B[R] i 6 TR AL 5 25 1 1 1)
F%, 4 MR e FEAL S BRI AR AR A HUR B E O, G &R, B HAh AU 0 F 60 Sk, i
BRI T AR IR P T, N TR IR BT B B R 1R 25 M = 1°C , B IRER E S 600—800 Ix, RH
J(60£10) % .
1.3 G SR A e T ik

WRAE 1.2 BIE LSS, 22 (1 % 5T 7 i, 76 20°C R 24°CHRIE R A I 121:12D i, B4/
O HHEE R 0N 97. 2% F198. 6% ,J6JHM A 14L:10D B, BN EO AT R0 %98 16.3% M 6.7% ,
RILAE Y, 514l Bt 50% MAHE A B E BOGIEIE7E 12h F0 14k Z208], R 120:12D,12.5L:11. 5D, 13L:
11D,13.5L:10.5D,14L:10D5 AN [R] A4 56 JE AR BN 2 BN 0 U & G FOR ], HRSEm kR 1.2,
1.4 BB AIE T ik

Wt 1.2 BB LS IR, B %28 3045 BRI ST 51 76 24 CIRIE R, 2L B0 161.:8D B, AL/ 0 iy
T o 0, OB 120:12D B, BNV U 7 R 1K 98. 6% , IR L, 5 & 4% 1F 24°C 1212 12D (J
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T, BRI 0—12h, FEE G IREH U A& | 4 U 2US (W3 B R B WG , G 10h A1 12h B3 B R TE
95% L) |, 4 HRIE R = 140, 7 B R EIRFEMKRE] 20% LLF, BEE YCIE N 8] () 4 2L 28 K i T R BRI &
5% LIF , 5 24h B, BRGS0 , AN R S A0 FERAUH B G R 8—12h Z [
MOERKT 14h B QR EARTE . RARZERFY] B NE LR R F R, 4 R ZEA A R A TERAE R
FREE F P (8—12h) A HE AR, A28 K B0 1Y 6 B E T & B, 5 3 S 0 R R/, e A 28 6 ]
WGP, iz B g R T 3R S H IR A AR,

R1 20°CH 24°CHRE L EE AR UM EO G E RN
Table 1 Diapause rate of OFM under different photoperiods at 20°Cand 24°C

20°C 24°C
JEEMI(L:D)
Photoperiod i 7 W% (R U i LU W E A%
No. test larvae  No. diapause larvae  Diapause rate No. test larvae  No. diapause larvae Diapause rate
0:24 49 7 14.3 50 1 2.0
2:22 80 20 25.0 78 5 6.4
4:20 78 40 51.3 53 6 11.3
6:18 62 52 83.9 85 11 12.9
8:16 86 84 97.7 92 81 88.0
10:14 54 53 98.1 66 63 95.5
12:12 106 103 97.2 72 71 98.6
14:10 86 14 16.3 165 11 6.7
16:8 145 3 2.1 102 0 0
18:6 74 1 1.4 94 2 2.1
20:4 57 2 3.5 118 4 3.4
22:2 90 1 1.1 150 0 0
24:0 48 0 0 74 0 0

2.2 BUNTLHUEF WG AOEE

AUNELO WU E R0 28 bl H 500 R I A2 3 2 B 3E AH G (20°C BF = 0. 7753377 ) 24°C B r =
0.81817 ") M & RAEL AWM Z 8] & 4784k, 113, 5:D10. 5 1 L14: D10 P i I kb B a4 — A 2 B 5 37 |
MBI (2 2) o MK 1 OGN 2k, 20°C F1 24°C AUV O HOEFIARI T R Z R LR,
AT LU RIS y = —44. 486x°+1121. 5x-6959.9 (R*=0.9391) fil y=— 45.429 »°+ 1140.3 x 7408 (R’ =
0. 9587) e &rm , Pi bb v] LAAE B H AL/ U UZE 20°C IS I 6 SR80 13, 75h, 78 24°C 1 A1 55 JE 3
AH4H 13.68h,

R2 20CH2UCHAERBLEHINTOHRFEE
Table 2 Diapause rate of OFM under different photoperiodical treatments at 20°Cand 24°C

20°C 24°C
JCEHI(L:D) — T— — r—— ST——— —

Photoperiod i i U % (R U i U W E %
No. larvae test  No. diapause larvae ~ Diapause rate No. larvae test  No. diapause larvae  Diapause rate

12:12 106 103 97.2 72 71 98.6
12.5:11.5 93 93 100.0 119 115 96.6
13:11 57 56 98.2 68 67 98.5
13.5:10.5 80 69 86.3 75 57 76.0
14:10 86 14 16.3 165 11 6.7

2.3 BUNEHU F AU AU
MIE 2 /LA fegh AN R il R b, A O BO OGRS A — & ROz, OF 3 — DR R i

http ; //www. ecologica. cn



20 faT#E &5 OEEIXBLINE LD HU( Grapholita molesta ) i B 15 5 BIFZ IR 6183

B, FESE 1 AALIE 1—5 b A K H IR RO IR y=-44.4862 + 1121.5x - 69509
BN, JE H IR RS>, s R e R Rj;"m

WK I 52.3% 15. 6% 12.8% 2. 4% F1 1.3% , TTE 100 SR

552 GLAGAR TR 610 B BRI, K H o 3

I HCO ST RSN, LR 77 8 e s =

WRUCH 10.5% (48.4% 92.8% 100% Fil 98. 5% , AL 2 g5 IR
MELHUE B R IR E TR T (48 10), © :

W R 98. 5% B TKICH T (M s) MERN  “ o A
J1.3%, TEHE3 ALLIE 11—13 b SRR AN ] 1%, \
e L S R R SRAK IR 22. 6% (8. 7% I — 20

1.6% ; AbBRE[RJ R VB RS (AP 14 F115) , X %o 25 1m0 15 14.0
LK ST AE 24°C Zelb R, 4y e R ) 2 7 INF I A % Hoursor it per 241

KD IR R B R I U, BRI gl 1 20CRMCHRARORERESHIER LN
U] AELATS 155 O ML B 5 5—8 Je eI :;%.C 1 T::O;ritical photoperiod of diapause induction in OFM at
T R TR D R R

T AR P AT S IR BRI 4l

SRR P /R 50 50 sk 7 A 5, L5 0 M e S Y R BT X, T 4 4352 S R B
TR, RS, SR R B

Treatments 1%

Number 924 [ 5 8d | 9 12d | 13 16d | 17—20d | Diapauserate  No.larvaetest
L [ 523 88
2| [ ] 156 64
3 | \ \ I 128 78
4 | \ \ \ [ 24 85
5 \ \ \ \ | 13 77
6 [ \ \ \ | 105 57
7 \ \ | 48.4 62
g [ \ | 9238 69
o NN 000 100 81

10 [ 985 65
u [ \ \ | 226 84
2 | I | 87 127
13 \ \ | I 16 63
14 [ [ \ | 324 71
15 | \ I 440 190 84

O 12t [ ] 161D

2 24 CHEMFTENDOHARE B 4h B2 E 121:12D # 16L:8D MR M it B %
Fig. 2 The diapause rate after receiving photoperiod of 12L:12D and 16L:8D at different stage in larvae at 24°C

3 it
ARSI R AL/ N HU B Y A AR AN PR — B s A PR ) 6 BRI L AR AR SO RIS R, AN
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0 HUB TN 4 Fh2EA b (% H BRI AL 7E 20°C I, B I FLOCJE 0 13,750, 78 24°C i EE
I TR R 13. 68h, 245 IR EHECR T ilfe ORI, BL/N a0 B B R R 78 20°C &40 T, 0t
HEITH0CN 10h B W R ae i M 98. 1% , 78 24°C 41F T, G IR ECh 120 B, i & R 5 i 0 98. 6% , Y6 JE ITE
PAEARUINVE O B AR R B I R A 25 T B R, R R DR R RS [ (0 K AR R R 22 57, Rl Bt il DA Y
S R [ [ 2 308 X A /N O U B A AR R ), PR, RV I SR 8 AR A A — e 26 L R AR R
() AHAE IR BE A AL A R A AR T B/ INE O HUROTE 3 R A 2 R AR 8, G SR I SOl JE 303 6 A 2 11 s AR B 4
(RSN BE VLI [F]— Hb X, ASTRIAR 03 B A B0 H R RS e M B R ) BT ATEAS TR N 92 AL/ 0 HLU
Il FEOG R AL AR A B X,

FEWS BT B O R = R OB I RE T, RE AR R B, B R B BOHE R AR
B 1 B INE s HUXE ' R SR ) SRR U Sk &y SRR 0, I A2 32 S G R AL B S (55 5—8 KT R
F MR IR LR (4 A I DI 00T IR R 2 3 I e IR AR IR R R B R4 B BRI E I
JUSRA R v, EL AU B HO 1 R WG K AR B0 55, i & HUA 7 — e N NS S0 ITE T
ARE K AT I T 2 7 G A OV 7 SR B i 4 R, R ORI A BEWERT , 4 HUm
Wi D IBAL BRS  7E & B R M FLAL T ROGIE T |, A RE T 5 O B A8 A P, 2 B DY 11 40
VB B BA AR S A B G A7 FE T R 2 ARG R WA s i 5 1A 5 R R R v 010 e

ARG 0 N T AU 1 A v TR I S G PR IR S5 R AT (B T A5 435 SR X B/ IV H T ]
FSRFI TR B0 F4R 2 A —E S B ME, 2T A ZO6 R WA IR X AL/ N G0 BU & AR AndT, A 754 5
E—L 5T,
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