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The study on developmental duration developmental threshold temperature
and effective accumulated temperature of Aphelinus mali ( Hymenoptera:

Aphelinidae)
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ZHENG Fang-Qiang® ZHANG An-Sheng'" ( I. Institute of Plant Protection Shandong Academy of
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Protection Shandong Agricultural University Taian 271000 China; 3. Wenzhou Vocational College of
Science and Technology Wenzhou 325105 China)

Abstract: Studies on developmental duration at different temperature developmental threshold temperature
and effective accumulated temperature of Aphelinus mali ( Haldeman) were carried out in the laboratory.
The results showed that the developmental period of A. mali decreased as the temperature increased in the
tested temperature range and its developmental temperature was 21°C —27°C. The developmental threshold
temperature of overwintering generation female and male were 8. 58°C and 8.22°C respectively and the
effective accumulated temperature were 148.72 day-degrees and 154. 68 day-degrees respectively in
Shandong. The developmental threshold temperature of non-everwintering generation at the stage immature
were 5. 62°C ( female) and 5.55°C ( male) respectively. The effective accumulated temperatures were
284. 40 day-degrees ( female) and 295.61 day-degrees ( male) respectively. We estimated the number of

generations and the emergence period of A. mali in Jinan in 2008 which matched with actual situation.
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1
Table 1 The developmental duration from diapauses larva to adult of overwintering generation of

Aphelinus mali at different temperatures

(C) / (d)

Temperature Female /Male Developmental period Developmental rate

? 33.37£0.86 a 0. 0300

. 5 32.10£1.96 a 0.0312
? 29.45+0.71 a 0. 0421

e 5 30.32£0.27 a 0. 0453
? 18.06 £0.48 b 0. 0554

a 5 18.07 +0.58 b 0. 0554
? 11.03 £0.64 ¢ 0. 0906

. ) 11.25+0.38 ¢ 0. 0889
? 10. 69 +0. 47 cde 0. 0936

* 5 10.92 +0.08 cd 0.0916
? 6.83+0.17 f 0. 1463

27
5 6.67 £0.67 f 0. 1500
Q 7.20 £0. 20 ef 0. 1389

¥ ) 7.33 +£0.33 def 0. 1364

+ . (P>0.05) . Note: Mean + SE were analyzed by

one-way ANOVA/ Duncan and those data followed by the same letter meant no significant difference at 0. 05 level. The same below.

2
Table 2 The developmental threshold temperature and effective accumulated temperature of overwintering

generation of Aphelinus mali

(C) « )

/
Developmental threshold Effective accumulated
Female/Male Regression equation (R
temperature temperature ( Day-degree)
Q N =148.7246/( T -8.5782) 8.58£0.13 a 148.72 £1.60 a 0.9822
S N =154. 6823 /( T - 8. 2247) 8.22+0.40 a 154.68 +4.83 a 0. 9810

+ 2+ N =151.6332/( T - 8. 4068) 8.41+0.33 a 151.63 £4.22 a 0.9818
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Table 3 The developmental period of non-everwintering generation of Aphelinus mali
- (A) (b) (d)
/ Egg-eclosion Life span of adult Whole period
Tempei;ire Female/ (d) (d) (d) A/b
Male Developmental Developmental Developmental Developmental Developmental Developmental
period rate period rate period rate
? 36.16£1.84 a 0. 0277 6.53£0.39 a 0. 1532 42.69 £2.17 a 0.0234 5.54
. S 37.35+0.74 a 0. 0268 4.18 £0.20 be 0.2392 41.53+0.93 a 0. 0241 8.94
? 37.08 £1.21 a 0. 0270 4.78+0.25 b 0.2094 41.86 +1.38 a 0. 0239 7.76
P S 36.44£0.54 a 0. 0274 3.78£0.17 ¢ 0.2643 40.23 +0.70 a 0. 0249 9.63
Q 23.56£0.35 b 0. 0425 3.39£0.10 cd 0.2947 26.95+0.44 b 0.0371 6.94
1 ) 22.71£0.54 b 0. 0440 2.78 £0.13 de 0.3592 25.49£0.63 b 0.0392 8.16
Q 17.42 £0.32 ¢ 0. 0574 2.69 £0.12 def  0.3720 20.11 £0.43 ¢ 0. 0497 6.48
! 5 16.84 £0.32 ¢cd  0.059%4 1. 86 £0. 12 fgh 0.5388 18.69 £0.42 ¢ 0. 0535 9.07
Q 15.67 £0.31 ¢d  0.0623 2.49 £0.35 gh 0.3143 18.19£0.41 ¢ 0.055 6.29
# ) 16.20 £0.82 ¢d  0.0647 1. 82 £0.24 gh 0.5792 18.04 £0.27 ¢ 0. 0521 8.90
? 13.54 £0.45 de  0.0739 2.36 £0. 13 efg 0.4237 15.90 £0.51 ¢ 0. 0629 5.74
Y 8 15.97 £0.55 ¢d  0.0626 .70 £0. 1 1 gh 0. 5891 17.60 £0.62 ¢ 0. 0568 9.41
Q 9.22+0.37 f 0. 1084 1.81 £0. 10 gh 0.5525 11.03 £0.46 d 0. 0906 5.10
30 S 10.25 £0.35 ¢f  0.0976 1.31 £0. 11 h 0.7634 11.56 £0.44 d 0. 0865 7.82
3
5.1-9.6 (A/b) (A:
- ;b )
2004) ( Asante
o and Danthanarayana 1992) (
1991)
( 4)
5C -6C o
(8€C -9%C) .
280 - 300
(147 -161 ) o 326.26  329.33
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4
Table 4 The developmental threshold temperature and effective accumulated temperature of

non-overwintering generation Aphelinus mali

; () ( Day-degree)
Stage Femle/Male Regres.sion Developmental Effective accumulated (R)
equation threshold temperature temperature
? N =286.4008/ (T -5.6160) 5.62+0.18 a 284.40 £0.96 a 0.9222
Egg—;closion ) N =295.6081/ (T -5.5505) 5.55+0.10 a 295.61 £5.31 a 0. 9308
+ 2+ 8 N=291.0003/ (T-5.5616) 5.56 +0. 12 291.00 +4. 17 0.9233
252.8  256.7 10. 44 10-11 &
375.51 o 3 15C 41 d 18<C
26 d 21°C 19d 24%C 18d 27C
11 -15d 4 -
o 2 6 -8 2 -
9 1-2 o
N N : 1 10 — 12
5 10 . 10
o o 2008 3 -5
8.8C. 14.5C. 20.2°C (
2008)
151.63 8.41°C
0 3 (K)
(8.8°C -8.41C) x31d= 12.09
4
o 13 (151.63 -12.09) / (14.5 -8.41) =
-18 ( 2006) 22.91 23 d 0 (2000)
10 -11 2008
4 23
. (
2008; 2008) -
0 - 2008
5%C 5 4 5 °
( 2000) . N
2008 3 -11
8.8C. 14.5C. 20.2C. 23.0C. 25.8C. 25.4°C.
21.2°C. 16.0C 7.7°C ( 2008; o
2008; 2008)

(K,)  3421.9
3421.9/327.67 =
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