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Abstract Insects in which males emerge before females are protandrous whereas those in which females emerge before

males are protogynous. The former are common but the latter are rare. The growth and development of the cotton

bollworm, Helicoverpa aimigera (Hiibner) , was systematically investigated at 20, 22 and 25°C. The results indicate that

development time gradually shortened with increasing temperature and differed significantly between females and males.

Females were protogynous; emerging before males at all three temperatures. Their earlier emergence was due to a shorter

pupal duration. Pupal weight was positively correlated with the duration of larval development.
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Fig.1 The relationship between larval duration and pupal weight under L:D =16:8 at 20, 22 and 25°C
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Table 1 The life history data (mean +SD) for females and males under L:D =16:8 at 20, 22 and 25°C

20°C 20°C 20C
M Females 1 Males # Females #E Males 1 Females 1 Males
(74) (58) (94) (112) (99) (95)
H
%E/H 27.8 £2. 1a 28.2 +2.2a 22.7+1.5b 22.6+1.5b 17.5 1. 2¢ 17.8 £ 1. 2¢
Larval duration (d)
I 51
) 22.1+1.6b 23.5+1.4a 16.0 £1.7d 17.4 1. 1c 12.8 £1.0f 14.2 £0.9e
Pupal duration (d)
BREIY
/._,75\9}}—})3[. 49.8 +2.7b 51.7+2.7a 38.7 £2.4d 39.9 £2.0c¢ 30.3 +1.7f 32.0 £1.5e
Total development period (d)
I

Pupal weight (mg)
o=l

30.5 +2.3a
Growth rate (%)

30.7 £2.0a

37.5+2.2b

275.8 £37.4b 289.5 +£39.8a 273.9 +31.9b 281.5 +39. lab 272.9 £39.7b 277.3 +32.8b

37.8 +2.2b 48.0 +£3.0c¢ 48.7 £3.0c

HE SR AREAREG AT AR TR R ZE R B (one-way ANOVA HIl Duncan £ &, % 7 B EKF P< 0.05),

The number of samples measured is in parenthese. Values in the same row followed by different letters are significantly different at

0. 05 level based on one-way ANOVA and Duncan’s multiple range test.
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Fig.2 Quotient to female and
male pupal weight at 20, 22 and 25°C
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S st — A % (Mackey, 1978; Lederhouse
et al. , 1982; Nylin et al. , 1993; Brakefield and
1995; De Block and Stoks, 2003;

Mazzotta,

Mikolajewski et al. , 2005) ; 45 [ A 59 0] & & 33
EWER SRR R (Telang et al. , 2001 ;
Yasuda and Dixon, 2002; Blanckenhorn, 2005) .
HRAMRERKE WML G EEMALLERT
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Ernsting and Isaaks, 2002) o [X gt o] L#EW: & & D)
RV /R AT RE AR S R AR R I BN R . AR
20°C T > Al B8 HURFE MR f0y g TR S 2 OK T ME A el
(P < 0.05), {0 du ity R A 3 A 02 T ME du i
Ciff 90230, 7; 1230 5) 5 B BE E K 19 &)y s 390 (ol
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BRI RN . 22 1 25°C F e i) i B 2
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T AR E MR -
32 HERLAIEERAR

25 S W 7 2 S 9 S
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Fig.3 Daily emergence of females and males

Helicoverpa armigera at 20, 22 and 25°C

M O TR T B (R 1) o AE e MM S BN
T2 2, S8 1 TR B gl de 300N R Y 00 G 3%
[ A P 3 s 1 4910 2 55 38 38 B2 N 1) 22 W Oilketicus
kirbyi, 1F 5 1 T~ MfE Ht bE HE B 8 R 1) 4 e S A
Wi B 7 ME B4 )4k (Stephens, 1962) o 1y 5l
Drosophila melanogaster A1 2& i &} — 48 Fp 28 W P 2%
A T DR A B H— R, S H T E R A
WY, 10 A A& 4h HOiH 3% gk i (Bakker and Nelissen,
1963 ; Nunney, 1983; Buck,2001) , ifif H.i\ N /&
THRE T B0 A 5 I TR 5 S 2 B 2 [ i IR
(Nunney, 1996) o {H K 1 50 20— 2 Fl 28 20 3 B
S A —FE I Z, Bt fE 2 A B HORD 2K b
TEE S U N T AN W 3T S ST M Ok
(Esperk et al. , 2007) .

WE 1 51 28 B P 21 MO0 AN TR] B B R R T
A A AN TR IR S AE 2 58 O B HL i BB R TR
FRY S MR o fELIX 58 i 0 AN ] B UM 2R AT B8 2 AN [
K75 5 ) 2 22 A IS TR) 5 I 17 B8 T R XIS £ I fgk
BE e R 1 0% 46 /N e AT 2 1) 1Y 22 5 (Wiklund and
Fagerstrom, 1977; Singer, 1982; Bulmer, 1983;
Iwasa et al. , 1983; Parker and Courtney, 1983) .
5B 30 I8 BN » 5 0 TR ME ERLBE M o P Ak (E R HR
HEEAE 3 ~5 d, JF H O BEA A7 B A0 MfE 1R 32 K%
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