22 3
2001 7

Journal of South China Agricultural University

Vol. 222 No. 3
Jul. 2001

: 1001— 411X (2001) 03—0029— 04

o [E A,

(H. D
, (.

H H H

: 3436 3 : A

[ Spodoptera litura (Fabricius)]

[1~4i’
1
1.1
1.2
1 : 11 d
10 an. & 31 cm (
, w=10% ,
), s

(18 C,76%).(22 C, 0% . (2 C
83%).(26 G 62%).(26 ‘G 76%).(26 G 90%).
30 Cewy.30 C83%). 34 G 6%)

( +0.5 C,
+5%, 2h  *12h ) 5
, 10 ,
Q)
. 30 (1~5 5
200 11— 20

12 66. 11. 40. 11. 70.13. 08 C;

BRI ERR G R
(e REKFRRAESFLE,

J R 510642 )

’ s

40. 53.3699.36 10.38 47 C,

(D,
, 6 15 , ,
),
(3) H ’
(d 10 em. & 9 cm),
3d ,
@ : ,
2
2.1
11 ’
, F
0. (E ’ ’
, 18~30 C .30 C
2.2
¢ 2. 2
, (D) 9.01~13.25
OC)’ ’
2

APE BT ), B, SRR, ML, A TR A RAAFF A R4 5T 508 TAE.



30 22
1 (d @ah
Tab.1 The development duration and rates of Spadoptera Litura F. under different temperature and humidity
combinations of temperature and humidity ( ‘C, %)
stage items (187 (226 (2283 2662 BV B (3069 ((308) (376
eggs 5.93 3.82 3.75 2.39 2.30 2.47 1. 89 1.77 1. 65
0.169 0.262 0. 267 0.418 0.435 0. 405 0.529 0.565 0. 606
larvae 31.03  20.30 18. 71 1312 12.74 12. 58 10. 71 10.30 9.18
0.032 0.049 0. 053 0.076  0.078 0.079 0.093 0.09 0. 109
1 st instar 7.27 4.31 4. 07 2.49 2. 18 2.29 2.23 2. 18 1. 81
0.138 0.232 0. 246 0.402  0.459 0. 437 0. 448 0.459 0. 552
2 2nd instar 4.69 2.58 2. 39 2.01 1.93 1.91 1. 57 1. 44 1.41
0.213 0.388  0.418 0.498 0.518 0.523  0.637 0.694  0.709
3 3rd instar 3.65  2.32 23 197 181 1.9 L4 116 115
0.274 0.431 0. 427 0.507 0.552 0. 521 0.709 0.862 0. 870
4 4th instar 3.72 2.83 2. 34 1.93 1.83 1.73 1. 37 1.32 1.17
0.269 0.353 0. 427 0.518 0.546 0. 578 0.730 0.758 0. 855
5  5th instar 4.88 3.05 2. 80 1.97 1.90 1.89 1. 36 1.32 1. 40
0.205 0.327 0. 357 0.507 0.526 0.529 0.735 0.75 0.714
6  6th instar 6.84 4.76 4. 70 3.22 3.02 3.04 2. 88 2.75 2.69
0.146  0.210 0. 213 0.310 0.331 0. 329 0.347 0.363 0.371
(%) female pupae 26.29 16.12 15. 89 10.89 10.13 10. 64 8. 21 8.02 8. 16
0.038 0.062 0. 063 0.092  0.099 0. 094 0.122 0.125 0.123
(%) male pupae 31.28 19.23 18. 78 11.43  10.72 12. 10 9. 58 8.99 7. 87
0.032 0.052 0. 053 0.087 0.093 0. 083 0.104 O0.111 0. 127
pre-oviposit 412 3.3 3200 195 L8 2.02 L63 141 .22
0.243  0.301 0. 332 0.512  0.552 0. 495 0. 613 0.709 0. 820
2
Tab.2  The Lower development thermal thresholds and effective cumulative temperatures at different stage of Spodoptera Litura F.
,C /€
lower development effective cunulative ) correlation
stage prediceted models
thermal thresholds temperature wefficient (1)
eges 12. 66+2. 05 32.37+ 5.02 V=_t—12.66)/ 32.37 0.985 6
larvae 11.4042. 00 194.39+27.09 V= (t— 11.40)/194. 39 0.988 2
1 1stinstar 13.08+4. 04 33.81+10.76 V= (t—13.08)/33. 81 0.941 9
2 2nd instar 10.37+3. 14 30. 10+ 6. 18 V= (t— 10.37)/ 30. 10 0.975 4
3 3 instar 12.5743. 43 23.20=% 6.02 V= (t—12.57)/23. 20 0.959 4
4 4th instar 12.00£2. 01 24. 87+ 3.62 V= (t—12.00)/24. 87 0.986 6
5  5th instar 13.1343. 56 24.07+ 6.75 V= (t—13.13)/24. 07 0.957 2
6  6th instar 9.01+t5. 74 56.83+19. 68 V=_t— 9.01)/56.83 0.935 4
pupae( ) 11.70+3. 63 153.33+39.61 V= (t— 11.70)/153. 33 0.963 4
pupae( £ 13.08=+2. 05 154.71+24.76 V= (r—13.08)/154. 71 0.984 2
pre-oviposit 13.2544. 47 25.00=F 4.47 V= (t—13.25)/25. 00 0.979 7
generation 11.61+2. 43 409. 53+70. 35 V= (t—11.61)/409. 53 0.982 8
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kit ks st =t C =ty st =2ta—t( :
=ty st ) S y1=32.6/ (1+™30 0 0R - (,.—0.926 6),
(tu) 3. ’ RH s V1
3 , ( ) 4
34 8°C . .
40.53°C, ) Y= 0.457 4/ (1" %0 00710,
, 7.8 . y3=0.38 2/ (14" 30370900 - (,—0.795 2),
2.4 . y4=249 0/ (14> 6 12089y (=0, 717 0),
. » O (Q=RH/ 1), y1.y2.y3
4 , 26 C, RH 90% .
30 ‘G RH 83% , .
F 0.05 .
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Tab.3  The non-linear model of developmental rates and upper development thermal temperature ( t,) of Spodoptera Litura F.

(ty)

(r=0.775 D,

62% ~90%

model parameters

tv C

stage k1 ko C r
egg 4. 365 —0.164 9 0.842 4 0.993 6 40. 53
larva 4. 483 —0.1850 0.1332 0.995 7 36. 99
1 Ist instar 5. 504 —0.233 4 0.634 2 0.987 1 35. 16
2 2nd instar 3.505 —0.1516 0.864 0 0.993 8 37. 81
3 3rd instar 4. 546 —0.1750 1.1200 0.970 7 35. 90
4 4ih instar 3.770 —0.1317 1.306 0 0.9779 37. 28
5  5th instar 4. 683 —0.1869 0.965 0 0.995 4 37. 65
6  6th instar 4.412 —0.204 3 0.441 4 0.978 4 34. 82
pupa( 22 4. 638 —0.1958 0.1529 0.996 8 36. 10
pupa( ) 4. 699 —0.183 1 0.160 8 0.992 6 38. 47

4

Tab.4  larval eating areas pupal masses and ovipositional eggs of Spodoptera Litura F. under different temperature and humidity

consumed areas pupal masses/ (g° D eggs/

redment / Cem? D) ¥ 3 b
18°C, 76% 210. 2¢ 0.413 3b 0. 380 1b 2170. 2be
2, 69% 207. 0c 0.437 4a 0. 395 9a 2235. 1b
2°C, 83% 219. 8b 0. 454 6a 0.392 lab 2461. 4a
26°C, 62% 195.7d 0. 362 Se 0.354 6¢ 1576. 3f
26°C, 90% 237. 8a 0.411 3b 0. 371 6b 2110. 8¢
26°C, 76% 219.3b 0. 396 8cd 0.354 6¢ 1968. 5d
30°C, 69% 207. 3¢ 0. 381 2cd 0.349 1c¢ 1816. Oe
30°C, 83% 234. 8a 0. 393 3cd 0.354 Oc 1987. 5d
34°C, 76% 217.2b 0.387 0d 0. 315 5d 1478. 6f

D &P #AE A RIRAE K- FH M R PRIIARFH AT 0.05 K-F 27 RE F(DMRT #%); shk R & U= (U, + Up/2
X MAUr—Us 2 ¥, U, Uy HABCRAT 6 R vt @ A M A RBAT 6 AR E kot @ Ane K £,
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Effects of Temperature and Humidity on Development of Experimental
Cotton Leafworm Population

ZHONG Guo-hong, LIANG Guang-wen, MO Meng-yi, ZENG Ling
(Lab. of Insect Ecology, South China Agiic. Univ., Guangzhou 510642, China)

Abstract: Under different temperature and humidity, the developmental durations and rates of experimental cotton leaf-
worm (Spodoptera litura F.) population at different stages were tested. The results showed that the lower development

themal threshold and upper development thermal threshold of the msect in the stages of eggs, larvae, female pupae ,
male pupae were tested in the temperatures 12. 66, 11.40, 11.70, 13.08 “Cand 40. 53, 36.99, 36. 10, 38.47 C respec-

tively . Function equation reflecting the relationships between the amount of leal areas consumed by larvae and humidity
was established as; y1=322.6/ (1-+e" ¥ - 20%y (RE humidity ). The masses of female pupae (), the masses

of male pupae (y3)and eggs female (y4)moths laid complied with different temperature and humidity were determined as:
y2=0.457 4/ (14>000" 00710y -y, .—(, 398 2/ (1+4€™3%3 0-9#02) 1, =249 (v (14 7612082 (O, hu-

midity/ temperature ), respectively.
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