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Effect of pollen of conventional cotton and transgenic CrylAc+CpT'I cotton on
reproduction and survival of the parasitoid wasp Trichogramma confusum

Viggiani (Hymenoptera: Trichogrammatidae)
GENG Jin-Hu', SHEN Zuo-Rui'™, LI Zheng-XiI, ZHENG Li* (1. Department of Entomology,China Agricultural

University Beijing 100094 ,China; 2. Dryland Farming Institute, Hebei Academy of Agriculture and Forestry, Hengshui 053000, China). Acta
Ecologica Sinica,2005,25(7):1575~1582.

Abstract : The cotton bollworm, Helicoverpa armigera (Hubner) (Lepidoptera: Noctuidae), is the most important pest of
cotton in China, causing both quantitative and qualitative losses. Trichogramma confusum Viggiani (Hymenoptera:
Trichogrammatidae) is an endemic egg parasitoid of cotton bollworm H. armigera in China and is a potential biological control
agent. The availability and quality of food played an important role in determing the effectiveness of parasitoids as control
agents. Adult Trichogramma spp. are known to feed upon nectar, pollen and host fluid. Cotton has long period of flowing
with large quantity of pollen. Its flowing stage is also the critical time for H. armigera control. On the other hand, transgenic
pest-resistant cotton has displayed satisfactory resistance to H. armigera in many countries in recent years. It 1s known that

the promoting the pest-resistant cotton has gained popularity in China. Beyond concern for the maintenance of susceptibility in
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target pest populations there also are a number of ecological and environmental questions associated with use of transgenic
crops, one of the most prominent being effects on non-target organisms. Although transgenic crops are putatively selective,
potential effects on non-target insects have been found, the most sensational involving the monarch butterfly (Danaus
plexippus L. ) and Bt corn. With the intense use of transgenic cotton, questions have arisen as to whether these transgenic
crops harm any natural enemy populations. The objective of the study was to determine the influence of conventional cotton
pollen and Bt cotton pollen as food source on the longevity, number of parasitized eggs, progeny emerged and sex ratio of
T. confusum. The results of this study under laboratory conditions are then considered in relation to determine whether pollen

availability is likely to be an important factor in field performance and whether transgenic cotton pollen could affect survival and

reproduction of T'. confusum.

The effects of pollen of conventional cotton and transgenic CrylAc+CpTI cotton as a food source on T'. confusum were
assessed in the laboratory by investigating the longevity, number of parasitized eggs and progeny emerged and sex ratio. The
seven diet treatment combinations were designated, UNFED for wasps individually were not fed, W for wasps individually
were given water alone, W + P for wasps individually were given conventional cotton pollen (20mg pollen in 1 ml water,
confected daily), W+ BtP for wasps individually were given transgenic cotton pollen (20mg pollen in 1 ml water, confected
daily), H for wasps individually were given 10% honey alone, H-+P for wasps individually were given individually a suspension
of 10% honey and conventional cotton pollen (20mg pollen in 1 ml 10% honey solution, confected daily), and H+ BtP for
wasps individually were given individually a suspension of 10% honey and transgenic cotton pollen (20mg pollen in 1 ml 10%
honey solution, confected daily).

When female T'. confusum individually either were not fed or were given different diets, in combination with and without
host eggs, there was significant variation between treatments. In the absence of eggs of rice moth Corcyra cephalomica,
females fed on W+P or W+ BtP didn’t live significantly longer (1. 50 days and 1. 35 days) than those feed on W alone (1. 48
days) and UNFED (1. 55 days), but significantly shorter those feeding on H (3. 98 days) and H+P (6. 74 days) or H+ BtP
(6. 92days) , respectively. Females fed on H+P and H-+BtP lived significantly longer that fed on H, W, W+P, W+BtP and
Unfed treatment (p<0. 05). In the presence of C. cephalonica eggs, females fed on H, H+P or H+BtP with host eggs lived
longer than those fed on the same diets but without host eggs (p<C0. 05). Throughout the experiment, longevity ot wasps did
not suffer any significant alteration between W+BtP and W+P or H+BtP and H+P (p>>0. 05).

There was significant variation in the number of parasitized eggs of T. confusum fed on selected food sources. In
comparison of the mean of number of parasitized eggs, the treatments can be categorized into three groups: UNFED (40. 95),
W (44.00), WHP (37.67), and WP (40.41) are the lowest; H (93.74) is in the middle; H+P (141.09) and H+ BtP
(154.53) are the highest. Within each category, no significant difference is observed among treatments (p > 0.05).
T. confusum females parasitized the greatest number of host eggs on the first day of adult life, irrespective of feeding diets.
The number of parasitized eggs rate subsequently decreased dramatically, especially for UNFED, W, W+ P and W+ P
treatments. In comparison of the number of progeny emerged, the results are very close to the number of parasitized eggs and
can also being divided into three group: UNFED (37.00), W (41.86), WP (36.20), and W+P (35. 68) are the lowest; H
(86.32) is in the middle; H+ P (127.74) and H+ BtP (138.97) are the highest. Within each category, no significant
difference is observed among treatments (p>>0.05). The trends of daily progeny emerged numbers are very similar to the
above parasitized eggs observed situation. The lifetime progeny sex ratio was significantly influenced by the different diet
treatments (p<0. 05). In this case, T. confusum fed on H4+P and H-+BtP had a significantly more male biased progeny than
those fed on other foods (p<C0. 05). The sex ratio decreased with parental female age for all treatments.

In conclusion, pollen and honey supplied a complete diet for reproduce and survival of T. confusum compared to honey or
water alone and pollen of transgenic CrylAc+CpT 1 cotton could not affect survival and reproduction of to T'. confusum.

Key words : Trichogramma confusum; pollen; longevity; fecundity; transgenic cotton; no-ntarget insect
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Fig. 1 lLongevity(ZSE) of Trichogramma confusum females provided with different diets in the presence or absence of host eggs

FENBFEFNEREH:;ELFE K Kruskal Wallis BRRHEBE R, FHARARBREREF (p<0. 05)Numbers in bracket are sample sizes;

Columms with different letters indicate significant difference at p<<0. 05 by Kruskal Wallis.
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Table 1 Number of eggs parasitized and number and sex ratio of progeny emerged of Trichogramma confusum given different food sources

(G E _ AR CRD TP ECR) PEEL O < #E)
Treatment Number of parasitized eggs Number of progeny emerged Sex ratio (female/male)
UNFED 36 40.95x1. 82a 37.00X1. 78a 3. 78 0.43a

A 37 44. 00+ 2. 23a 41.86+2.13a 3.4940. 34a

WP 35 37.67+2.10a 36.2012. 13a 2.22+0. 26bc

W+ BtP 37 40. 41 % 2. 15a 35.68x2.13a 2. 75=0. 30ab

H | 34 93.74%9. 14b 86. 3218. 39b 1.54=+0. 17c

H+P 34 141. 09£8. 58¢ 127.74%7. 76¢ 1. 0630. 15d
H—+BtP 36 154.53+10. 32c 138. 9719. 26¢ 1. 6430. 33d

RPBE D THELRER, AR FEFEHN Duncan’s FEREHUBHNER . FHEMHREFERALE . FREAARRIEREE
0. 05)Data are Mean-+SE; Means in a column followed by the same letter are not significantly different at p<C0. 05 by ANOVA

HESEN TP EE , S4B R 50 325, B UNFED(37.00+1.78 B.) . W(41.86+2.13 ki) WP
(36.20+2.13 BI)FI W+BtP(35.68+2. 13 R N BEIE, H(86.32 8. 39 )N EP, H+-P(127.74+7.76 ¥i)F H+BtP
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