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The effect of temperature on laboratory population of pod-borer ( Maruca

testulalis Geyer)

YU Cai-Hong', LIN Rong-Hua® *, LI Zhao-Hui** , YE Bao-Hua® (1. Beijing Campus. China University of Mining and
Technology, Beijing 100083; 2. Centre of Agrochemicals for Biological and Environmental Technology, ICAMA Beijing 1000265 3. Department
of Plant Protection, Shandong University of Agriculture, Taian 271018,China). Acta Ecologica Sinica,2004,24(7) :1561~1565.

Abstract: Pod-borer, Maruca testulalis Geyer, one species of important vegetable pests, feed on flowers, buds, and pods by
webbing them. can do great harm to leguminous plants. As it is of economic importance in Tai’an, Shandong. tests were
conducted on influence of temperature to development of the pod-borer in laboratory.

This pest was kept at constant temperatures of 20, 23, 25, 29, 32 and 36+ 0. 5°C respectively, at relative humidity of
80% and photoperiod of L:D=15:9. It was investigated how constant temperatures, which experienced across the full life
cycle, affected the dynamics of caged populations of M. testulalis. Those data was recorded about the per capita daily
mortality, ecdyses, instars, and emergence rates of the adults, and the intrinsic rate of increase (Rm) and effective
accumulated temperature (K) for each caged population were estimated.

At the temperature of 36°C, this pest could not live through the whole generation. Under different constant conditions
within the range of 20~32°C, following the increase of temperature, the development of the pod-borer was found shortened.
The stages of egg, larva of instar 1 to 4, pupa, and the whole generation were influenced greatly by temperature. The effective
temperature summation of the total generation was 474.20 C. The threshold temperature of development of egg, the larva of
instar 1 to 5, forepupa, pupa, adult and the whole generation were 14.55, 15.21, 8.61, 9.13, 12.30, 11.04, 16.46, 8.56,
14.90 and 7. 84 C, respectiverly. The intrinsic rate of increase in five constant temperatures were respectively 0. 026, 0. 048,
0.076, 0.085 and 0. 11. It was thought that the high temperature conditions of 29 or to 32 C may increase the rate of spread of
M. testulalis by increasing rates of increase due to rapid population growth. This paper offered guide to study and forecast on
the occurance of the pod-borer in Shandong.
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Table 1 Development of Maruca testulalis Geyer at different constant temperature
Larvae
¢
Temper- Eggs 1 instar ond instar 37 instar 4™ instar 5 instar Prepupae Pupac Adults Total generation
ature

20 440.47aA 2.63+£0.57aA  2£0. 3aA

23 3.88+0.21aAB2. 4440. 29bABI. 77+0. 32bA 1. 81£0. 29bB 2. 34+0. 45aA 4. 4340. 51bB

0o

29 3.

32 240.42¢D 1.

5 3.69+0.25bBC 2. 0740. 2bAB 1.56+0.2cB 1.51+0.08¢C 1.99+0. 34bB 3.3340. 38cC 1. 09+0. 19aA 7. 6540.49bB 5+1. 94aAB

0240.14bB 1. 03£0.12eD 1.0240.1eE 1.4840.1dC 3.4640.19dD 0. 56+0. 16bB 5. 56+0. 45dD 2.9+0.77bB

2.02+0.19aA 2.540.58aA 5.1940.44aA 1.09+0.3aA 12.1£0.89aA 4.73+2.45aA 36.23+1. 89aA

140.31aA  8.34+1.38bB 4.68+1.6aA 30.67+2.49bB

27.9741.98¢C

.540. 25bAB 1. 3140. 24dC 1. 3140. 26dD 1. 25+0. 36¢C 2. 7540. 36¢C 1. 13+0. 22aA 6. 67+0. 48cC 5. 3+2. 03aAB 24.8142. 05dD

19.8340. 82¢E

* + R

P<C0.05, P<C0. 01 (Duncan

) Data in the table are given as mean=+SE, and those followed by different letters differ significantly at P<C0. 05 (small letters) and P<<0. 01

(capital letters) respectively by Duncan’s multiple range test

s 2
3, Table 2 Relationship between temperature and development of
) (K) Maruca testulalis Geyer
14.55C  36.06C; 7.75C 183.56 C; . . K .
Correlation Equation
8.56 C 129.90C; 14.90C  46.97C; :7.84C Eggs 0. 95" Y= —0.08+14. 64z
474.20C, 1998 1%" instar larvae 0.99** y=—0.14-+5.53x
3328.5C, 2"instar larvae 0.997** y=—0.08+3.59%
7.0 Ja. . 94 3 ?nstar larvae 0.99 " y=—0.0843.67x
4™ instar larvae 0.92* y=—0.10+4. 62x
’ 6 i 5" instar larvae 0. 81 y=—0.16+8.07x
2039.01C, 4.3 /a, Pupae 0.92* y=—0.48+20. 52z
Adults 0.55 y=—0.1147. 28z
53 ’ Total generation 0.99*" y=—1.28+59.87x
M (a=0.05); %% ; (a=0.01)
A (Pearson ) Pearson correlation coefficient is significant at
’ the 0. 05 level; #* % Pearson correlation coefficient is significant at the
s 20, 23,25, 29,32C 33. 89,
0. 01 level
26.58 d, 29.13, 14.40d, 24.31, 9.14d, 23.65, 8.15d,
18.16, 6.30d, B) 29C y WA 32C 7.37, A s
32 C (1.12), s R :32 C(0.11) >29C (0.09)>25 C(0.08)>23C (0.05)>
20 C (0.03),
3
Table 3 Effective temperature summation and threshold temperature of Maruca testulalis Geyer
) cC)H
Stages Effective temperature Threshold temperature Equation
Eggs 36.06+4.56 14.55+2.55 T=14.55+36.06V
1*" instar larvae 18.12+2.94 15.21+1.38 T=15.21+18.12V
2" instar larvae 24.9741.37 8.61+0.90 T=8.61+24.97V
3 instar larvae 24.15+1. 41 9.13+0.92 T=9.134+24. 15V
4™ instar larvae 24.0843.49 12.30+£2.12 T=12.30+24.08V
5% instar larvae 53.8449. 80 11.04+2.79 T=11.04-+53. 84V
Total larvae 183.5649. 37 7.7540.98 T=7.75+183.56V
Prepupae 8.46+3.39 16.46+£3.07 T=16.46+38.46V
Pupae 129.9046. 88 8.56+0. 80 T=8.56+129.90V
Adults 46.97+16. 46 14.90+3. 32 T=14.90+46.97V
Total generation 474.20421.48 7.8440. 46 T=7.84+474.20V
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Table 4 Parameters of the innate capacity of increase for Maruca testulalis Geyer at different constant temperature

Temperature( C)

Parameters 20 23 25 29 32
50% (d) Days of median death 35 29 26 24 18
T (d)Mean generation time 33. 89 29.13 24. 31 23.65 18.16
t(d) Mean doubling time 26.58 14. 40 9. 14 8.15 6. 30
Ry Net reproductive rate 2.42 4.07 6.31 7.47 7.37
A Finite rate of increase 1.03 1. 05 1. 08 1. 09 1.12
R,, Intrinsic rate of increase 0.03 0.05 0.08 0.09 0.11
() ( )
Ry, =— 0.042" + 2. 71lx — 34.52 R = 0.98""
T = 0. 04x* — 3.28x + 83.20 R =0.97""
R, =— 0.0002x* + 0.02x — 0.24 R = 0.98""

A=—0.00022* + 0.017x 4+ 0.76 R = 0.98""
t = 0.232" — 13. 252 + 200. 85 R = 0.98""
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