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ON THE COLD HARDINESS OF COTTON BOLLWORM,
HELICOVERPA ARMIGERA(HUBNER)

Wu Kongmin Guo Yuyuan  Wei Jianfu  Sun Fuzai
nstinute of Plant Protecion, Chinese Academy of Agricultural Sciences, Beifings 100094, China)

Abstract Cold hardiness of cotton bollworm from nine geographic regions in China was inves-
tigated in the laboratory and field. The supercooling points (SCP) of non-diapausing and dia-
pausing pupae of different populations ranged from —19. 13C to —18, 16 and —19.537C wo
—19, 03°C, respectively, generally, SCPs of geographic populations increased with the de-
creased latitude, The differences of 50% lethal times (L.T50s) indicated that survival of dia-
pausing pupae was significantly higher than that of non-diapausing pupae, Under the same low
temperature conditions, no difference in mortality of pupae was found between northeast
China, higher latitude, and north China. lower latitude populations. suggested that the for-
mer population immigrate from the latter region; but the pupae mortalities of the two regions
were significantly higher than that of Wuxue population from Changjiang Cotton Area. The
overwintering rates for the populations from Wuxue, Xinxiang, Gaomi, Dingxing and Beijing
were 0%, 0%, 4. 34%, 16, 67%., and 25%, respectively. tested in Beijing field in 1995.

Based on the above results, overwintering boundary as the —15°C mean lowest temperature in
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January for cotton bollworm was defined. It was also suggested that the population from

Changjiang Cotton Area was impossible to overwinter in north China.

Key words: cotton bollworm. cold hardiness, supercooling point overwintering.
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Table 1 Mean supercooling points of colton boll worm pupae from different geographical locations
o R L Bk

Geographical location Pupal tvpe Supercosling pomnt Freezing pont
SE XTI Dingxing # ¥ ¥F Diapause —19.332=1. 04 a —8.98+2. 60 ab
Jt W T Beijing ¥ % W Dhapavse —16. 4640 80 0 —0.55+1.588
iI P 7 Lisoyeng #F B8 Diapause —15.44+0.81 a —0,1341.37a
B # H Gaomi ¥ % Drapause —19.37+0.53 2 —B.57+1.90 abe
B # 71 Dingaung e ¥ B 8k Non-diapause —15.20%0.91 ab —B.41+2. 32 abe
& & T Xingxiang % % Diapause —15.13+1. 34 ake —8.77+1. 98 ake
U Wuxue % & 3 Diapause —19.03+0. 86 abed —8.66+1. 48 abe
Jb 3T Beijing JERFHF i Non-Diapause —18.4011. 35 bed —7.49+1. 48 bed
B85 1 Gaomi JEE 5 Non-Diapause —18.30+1. 30 ed —7.26+1. 68 ed
F AT Wuxue FEHEE Non-Dhapause —18.30+0. 98 cd —6.05=1.81d
# 5 1 Xinxiang I H B Non-diapause —18.16+1. 3684 —8.36=1.87d

L BMEREFHEY Duncan BRE R, FHTAEZRSHEFET.

FHBEFRERSAENIHHNSILTEL MPEL. Fs. 7 &%, LEWEXHEEST
SEE L S BH —18.16C, —18.30C, —18.300C, 18.40CHI—19.20C, HKALWF-8. 410
F—6 36 CHEN, ZFREFEHLEAEMNIERISAES. RERMIS ISR FEFFE. X
s, EE, Il LEME SRS M —10.03C, —19.13C, —19.37C, —19.44C, —19.

ABCHI—19.53C, AR HMAMBETHHMESERSEETRAY.
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Table 2 Dosage-mortality lines of non-diapausing pupae in fi. armigera af selected low lemperaiures

i1z B FR ElRFH# LT LT a0
Temperature Geographical population Regression eguation (hy th)
—25C 7T Wuxue Y =4, 1505r+86, 9247 0.35 0.70
{TF T Lisoyang Y=23, 9888+ 6. 0261 0,35 1.14
MM T Dezhou Y =4, 013846, 2870 0.48 1.00
—20C 7T Wuxue Y=2.2514r+5. 412 0. 66 2. 43
{TFH ™ Liaoyang Y =10. 3734143, 7382 1.32 1.73
8 M T Dezhou Y=9 4123r+3, 8041 1.34 1. 83
—15C Jb 7 Bejing Y=8 3788r— 7. 4354 30. 52 43.41
#r £ 1 Xinxiang Y=10. 49435x— 7. BO55 16. 60 22.00
BT Wuxoe Y=4. 7696z—0. 4915 14.17 26.31
—-10¢C &M Yuzhou Y=4, 7835r—4. 4327 93.74 173. 72
B Wuxoe Y=4 3226r—3.7761 B7. 20 167. 44
5C B 7T Wuxue ¥Y=11.75470—20. 9709 §44.16 1213. 59
L H T Beipng Y=13 RZ18r—35. 6798 §77.31 1086.19
S ¥ T Dimgxing ¥=6.3497r— 12, 8032 £37. 62 1014, BS
1nc b Beyung Y=, 9031 r— 24. 9065 1046. 69 1410, 43
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Tabie 3 Dosage-mortality lines of diapausing pupae in H. armigery at seiected fow lemperatures

HE 3o PR HEE B R # LTy LTs
Temperature Geographical population Regression equation th? th)
-0 b= T Beipng Y=86.32770+3. 4152 1.78 2. 84
7T Wuxue Y=B8. 4397144, 0990 1. 28 1.81
iLFETY Liaovang Y=8.6025:+2, 4705 1.57 2.77
=M Dezhou ¥ =8.8896r~+2, 2852 2,08 2. 81
—20C BT Wuxue V=4.2229r+4. 1506 1.59 4,20
iT FATH Liaoyang ¥Y=10. 7080r+1. 3138 2.21 2.51
M T Dezhou Y=8.0940r+2. 3300 2.12 3. 06
# % T Xinxang ¥—14.0813r—0. 6801 2.53 a12
—15C AL E T Beijng Y=8& 7297r—12. 2457 94. 352 132. 53
FIUTH Wuxue Y=5. 8959r—4. 7993 43, 92 75. 76
iZFAT Liaoyang Y=_8. 6903r—12.1321 93.63 131. 43
—10C FE ¥ T Dhingxing ¥Y=5.8232r—12. 7465 1115. 88 1851.93
H R Wemnan Y =7.1089c—16. 3375 1002. 53 1518. 28
T Gaomi Y =7.0135c—15. 7278 a0, 44 1374, 52
# £ 77 Xanwang ¥Y=3. 1626x— 3. 9618 G6481. 85 1733.30
7T Wuxue ¥Y=2 9908x—2. 7674 395. 48 10860, 82
5C # £ M Xinxiang ¥=13, 7820+ —9. 8312 B347.96 18216. 00

BAFLSEENMEESMASHSERTA, A _EEBRTHEFEIUN AR ES . WHRdL
FAHBEEBTIELE —25C, —20C. ~15C., —10C FHBIER E (LT) 4 % 4 0. 35 b, 0. 66 h,
14.17 h#T 87.20 by T EEN 4 2% 1.28h, 1.59h. 45. 92 h 1 395. 48 h, E S CHRMSTRA. LM
ENFPEE IR TN LT B % 944. 16 h, 877. 31 b M 637.62 h, M S WHRERFEE T LTkF
8347.96 h. #4348 d. “EME 0RF. RITFHREUFHRSREFTFREREF T EREZ BRI
£ WHEREMSABLHE—EX,

BIAHEREHLETUEY., REARIRENRAHBEE - 1CCUTHRBXGTHEFES
EEETFLFEHEE. MIHEEE - 15 CTA LT 94.52 h, TR UM B 45.92 h, DIEIBEL
AFREE LT P E RBELH AR RE FoE ST, MANHEHLE. —H#HHRENE
FCRE 2, RASERBEHRERFACSFRELIRS RHRFENRIRAAFERRE L e ok, mF
HilT & mwas R B r BT R R N B B A
2.3 BEREER

MR THEMTEFSPEELEE NS AESRETHE 3, BFEH 1994-12-10 LIET 2
AR AT ERE. 128 W~ HItFSASE — T ASRERIRE. SHECEZB LA
RACFEEEE] 80% . S BN 60% ., F1905-01-20 RARB WA, FSHBER BUETHTERE
F.2 HIOHABHUF SHESHET. BRES MOEETHOEES. 4 A8 H R, BF
FREEA E X FRBEM A SRR TT T IAE. TSR 2500, 16.67% A 4.43%.
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Fig. 2 Comparison of survival ability Fig. 3 Survival rate curves of diapausing
of eotton bollworm at low ternperature pupae of Wuxue and Xinxiang populations
between the populations from Changjang in Winter(1995. Beijing)
Cotton Area and North China Cotton Area
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