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Effect of temperature on the population parameters of Trichogrammatoidea

bactrae Nagaraja
CHEN Ke-Wei, HE Yu-Rong*, LU Yan-Qing, LU Xin, HUANG Shou-Shan  (Laboratory of Insect Ecology,

South China Agricultural University, Guangzhou 510640, China). Acta Ecologica Sim'ca,ZﬂOSaZS(_l) :73~77.
Abstract: Trichogrammatoidea bactrae Nagaraja is a common indigenous natural egg parasitoid of the diamondback moth
(DBM) in South China. It has been identified as the most suitable candidate to control DBM in laboratory studies in recent
years. However, compared to Trichogramma little was known about the biology and ecology of the Trichogrammatoidea. In
this paper the effects of seven constant temperatures on the reproductive potential of experimental populations of T. bactrae
Nagaraja parasitizing eggs of Corcyra cephalonica(Stainton)was analyzed through life tables.

In our experiment eggs of C. cephaloica were glued on paper cards (40mm X 50mm) and were exposed for 1-hour to UV-

Sterilization treatment. Each egg card was put inside a vial of size 32 mm X 100 mm and exposed to the adult parasitoids for half

hour at 26 C. The vials were then placed in each of seven constant temperature cabinets at (174+1), (20Xx+1), (23X£1), (26
+1) (29+1), (32+1)C and (33+1) C, 14 : 10 (L : D) photoperiod and relative humidity 75 %. Development times from

egg to adult, survival rates of immatures during development and emergence numbers each day were recorded. Thirty-fifty
newly emerged and mated females 12-hours old from each temperature treatment were confined individually in 11 mm X 55mm
vials and were exposed to the same constant temperatures. Sufficient numbers of host eggs (n>>200 per female) were provided
to the parasitoids every day. Daily fecundity, longevity of adults and sex ratio (females/males) of offspring were recorded.
During the experiment 25% honey solution was stuck on the W&llr inside the vial to provide the parasitoids with nutrients.

There were 3 replicates for each treatment.
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Development time of the immature stages decreased with an increase of temperature, 20.8d at 17°C to 7.2 d at 35'C. The
minimum and maximum temperatures for T'. bactrae development were 11. 9 and 38. 9C, respectively. Favorable temperature
ranges for development and reproduction of T. bactrae were 20~29C, with an immature survival rate above 90%. The most
suitable temperature for population increase was 23.1°C. The intrinsic increase rate (r,) increased with temperature until a
maximum of 0. 4890, at 29 C, then dropped dramatically with a continuously rising temperature declining to zero at 35 C. Both
longevity of adult females and net reproduction rates (R,) reached their peaks at 23°C, with values of 10.9 d and 64. 2,
respectively. However, extreme temperatures greatly restricted population increase of T. bactrae. The immature survival rate
was only 12. 9% at 35°C, and the adult female could live no more than one day even with honey and hosts. Reproductive
activity was also greatly affected at high temperatures, the fecundity of adult wasps was 6.1 eggs per female at 32 'C, and no
egg was laid successfully at 35 C. Temperature also has a remarkable influence on the sex ratio of T. bactrae progeny. The sex
ratio of female to male dropped with increasing temperature. Of the experimental temperatures, the highest female to male sex
ratio, 6.7, was observed at 17C, 3.5, 2.9, 2.5, 2.4 and 1. 8 were detected at 20, 23, 26, 29 and 32C, respectively. The
relationship between the sex ratio of offspring and temperature is described by the following formula S=exp (3.51~0.10X
-T).
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Fig. 2 Effect of temperature on the generation development time of

Trichogrammatoidea bactrae
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Fig. 1 Effect of temperature on the immature survival rate of

Trichogrammatoidea bactrae

1/d)

AR VR I_E_Tﬁﬂ

e[—(38. 95—1")/2.80]]/[1 ‘I‘ e[—ﬁ.lﬁ?S(T—zs.{J?)]] Rz — 0.97" *
BEArHR11.92CHf 38. 5C . REXBTRE N 23.07C. REFEEX SR

— 0.16 Wang's model

0.14 | —o— WM Ay
E 0.12 |- Observed value 4 ‘-.‘
g 0.10 | oA
£ 008} a* g
E 0.06 |- ‘_x‘ '\
% 004 P
W 0.02 a* ,
m 0 _‘"l‘ | | ] 1 I ] L ] i_
& 1012 14 16 18 20 22 24 26 28 30 32 34 36 38

#3 J Temperature (°C )

K3 BROARTBREBELZTFERSEENXEA

FE 8] 1 3%

Fig. 3 Relationship between the temperature and development rate

of Trichogrammatoidea bactrae

B 17~35Ca

B

P » 25 8 o 2R N BR B ) A A

i 2 B 3

- BE IR

:diobay
N AR B L, R 6. 73, Bl UG 5 4R 2 R R IR e Y
A~ AR SE AR Y




76 B B % M 25 %

R*=0.97""), AP SKREXEEBR T RFABRBENFAMESEL,.T PRABERE.
21 BENERISRFRETFREEDE R : )

Table 1 Effect of temperature on the progeny female to male sex ratio of Trichogrammatoidea bactrae

B E Temperature('C)

17 20 | 23 26 29 32 35

6. 731 0. 64A 3. 481 0. 36B 2.8810.27BC 2. 451 0. 32BC 2.4140. 31BC 1. 7510. 38C —

ZHHEEES I DMRT B HBHNER, FHHRZRE 001 K EFLERABE . FH AR ET/RER B FE Means followed by the same
letter are not significantly different at 1% level(DMRT)
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Table 2 [Effect of temperature on the population parameters of Trichogrammatoidea bactrae

Fh B 2 30 B Temperature('C)
Population parameters 17 20 923 26 29 39 35
%4 B8 B Fecundity(eggs)  31.93--1.80D 65.1944.88C 103.91+4.88A 99.7145.32A 83.0045.33B 6.10+1.82E 0
Ry | 23. 56 42. 39 64. 23 52. 71 42. 32 2.27 0
o 0. 1559 0. 2395 0. 3519 0. 4346 0. 4890 0.1111 —
T | 20. 27 15. 65 11. 83 9.12 7. 66 7. 38 —
A 1.17 1.27 1. 42 1. 54 1. 63 1.11 —

ME ¥ %5 iy Female longevity(d) 4.86+0.28D  9.31+0.45B 10.8710.52A 9.76+0.41B 7.67+0.42C  2.34+0.09E 110.00F
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