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WE: (E0] WA EmEHE (EPSPS). 4 (Bt CrylAb) Tk DBN9936 &t A H i Jik 20 ) B ¥4 £ HE M
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Abstract: [Objective]l The objective of this study is to assess the effects of transgenic glyphosate-tolerant (EPSPS) and
insect-resistant (Bt Cryl1 Ab) maize DBN9936 on biodiversity of arthropod communities, which will supply basic data for transgenic
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crop biosafety. [Method] In the growing period in 2015, the biodiversity and its structure of arthropod communities in the fields of
transgenic maize and its counterpart lines were compared in the experimental base in Yitong Autonomous County for Man
Nationality, Siping City, Jilin Province. In the isolated maize field, with the method of observation, traps and observing the
longitudinal section of stems, the number of species and individuals in the maize plants, on the ground and in the stems were counted
and the functional groups, biodiversity index, dominant concentration index, evenness index and the community similarity were
analyzed and compared. [Result] The arthropod communities in maize fields were composed of 13 orders and 44 families. The
main pests included Rhopalosiphum maidis, Monolepta hieroglyphica and Osrtinia furnacalis; the main predatory enemies were
lacewings, ladybirds and spiders. The number of target lepidoptera insects, including O. furnacalis and Helicoverpa armigera, from the
transgenic maize DBN9936 in the whole growth period was significantly lower than those from the counterpart DBN318 and the
conventional line Xianyu 335. The number of M. hieroglyphica from the transgenic maize was similar with the recipient line
DBN318, while significantly higher than that from conventional line Xianyu 335, which showed the difference coming from
variation between lines, rather than the genetically modification. The number of non-target arthropod in the fields had no significant
difference between the other treatments. Sampling at the time of 2 and 4 weeks after spraying glyphosate, the number of specie and
individual of arthropod communities in the fields had no significant difference between each two treatments. The number of boring
insects and their damage were investigated during harvest, the number of holes, alive pests, the length of tunnel and the number of
corns with damaged tip were significantly lower in DBN9936 than those in DBN318 and Xianyu 335, which showed that the transgenic
maize DBN9936 had obviously higher resistance to O. furnacalis and H. armigera. Compared with the non-transgenic recipient line
maize DBN318 and the regular line Xianyu 335, transgenic maize DBN9936 had the similar dynamic trend within the parameters of
the number of species, biodiversity index, dominant concentration index and evenness index, and there was no significant difference.
The similarity index of arthropod communities of DBN9936 with or without the herbicide to the recipient line DBN318 were
gradually rising to a high level and maintained, which indicated that the difference of the arthropod communications from different
treatments would be decrease in growing period. [Conclusion] In the study, the biodiversity dynamics of the arthropod communities of
different treatments were similar. Combined climate recordings and field observation, the fluctuation of the dynamics from late July
to mid August in 2015 could be regarded as the biodiversity decrease, especially the increase of dominant concentration index and
the decrease of evenness index caused by the drought and the outbreak of M. hieroglyphica. These results suggested that the
arthropod community structures in the fields of the transgenic maize DBN9936, the counterpart DBN318 and the conventional line
Xianyu 335 were similar, and the effects of genetically modified maize on non-target arthropod community were not significant.
Key words: transgenic maize (Zea mays); arthropod community; biodiversity; dominance index; evenness index
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Table 1 The order and family patterns of the arthropod community in maize field

H Order

Bl Family

Fi)2 H Collembola KAMAkdiRl Entomobryidae

L H Odonata % Bl Libellulidae. ##%} Coenagrionidae
52088 | Mantodea I} Mantidae
HEH#H Orthoptera
# M H Dermaptera %R Forficulidae
248 H Thysanoptera #i] LB} Thripidae
3 H Hemiptera

IF} Pentatomidae
Jik# H Neuroptera

5 H Coleoptera

I RL Chrysopidae

JEEL Acrididae. BEJEREFR} Catantopidae. # MWl Tettigoniidae. WEIEF} Gryllidae. #i%F} Oecanthidae

1%} Aphididae. ™R} Cicadellidae. ¥ &l Aleyrodidae. K& Al Delphacidae. HifiF} Miridae. {£I#El Anthocoridae-.

M4 fokl Rutelidae. % El Curculionoidae. MHEl Chrysomelidae. U F} Coccinellidae. 5 F %} Carabidae.

[ Bl Staphylinidaes ST F} Meloidae. M FEl Elateridae

X#H Diptera

HiiEL Drosophilidae
i F Lepidoptera WEIREL Pyralidae. 7%} Noctuidae
JE# H Hymenoptera

Wk H  Araneida

iRl Syrphidae. BICE} Ttonididae. UK} Formicidae. WF} Muscidae. #EICElL Chironomidae. #F#fgF} Tachinidae.

4Rl Apidae. WU} Formicidae. Hif%%} Braconidae. #RHR#%F} Trichogrammatidae
TRIkEL Lycosodae. BkIkBl Theridiidae. Ukl Thomisidae. MUkFE} Linyphiidae
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Table 2 The accumulated number of each species in main functional groups on maize materials during the whole growing period
Vi

Functional group category

DIRERE R AMA%E (/100 B£) Individual quantity in functional group

DBN9936 DBN9936 Wik 7] DBN318 ek 335 P
Spray herbicide Xianyu 335 P value

TR > Lepidopteron 2.7£1.8b 2.7+1.8b 24.0+7.0a 30.7+10.9a 0.034
Main pest ¥F 8 Aphid 1668.0+413.1a 1180.0+168.6a 1526.7+236.6a 1031.3+124.3a 0.341
it Leathopper 21.3+6.4a 24.74£5.9a 22.0+£5.8a 21.3¢7.1a 0.978

IH-H Leaf beetle 2462.0+179.5ab 2486.0+83.2ab 2684.7+66.6a 2058.0+112.2b 0.032

B PR P ladybird 232.0+13.3a 242.0+31.9a 215.3+24.1a 211.3+14.8a 0.748
Predatory natural Bl Lacewing 613+4.1a 50.748.1a 64.7+5.7a 50.748.2a 0.384
e ¥k Spider 87.349.3a 108.7+15.5a 105.3+4.8a 118.7+7.7a 0.249
LN 77 El¢ Parasitic wasp 6.0+4.2a 8.0+2.0a 6.0+4.2a 6.7+0.7a 0.963

Parasitic natural enemy

3 LR 2 FEHBR S EMM R h EZTEER R MEE LR Gtz 2 A 4 4D
Table 3 The number of major functional groups at the time of 2 and 4 weeks after spraying glyposate
Dhretdn

Functional group category

IIRERE R AMASE (3k/100 #£) Individual quantity in functional group

DBN9936  DBN9936 Ik #i5i] DBN318 S5k 335 Pt
Spray herbicide Xianyu 335 P value

TEHR f## Lepidopteron 0.0+0.0a 0.7+0.7a 0.7+0.7a 3.3+3.3a 0.563
Main pest IF . Aphid 14.7+2.9a 8.6+1.8a 6.7+2.4a 6.7+2.4a 0.135
i Leathopper 1.3£1.3a 0.7+0.7a 0.7+0.7a 0.0+0.0a 0.728

I Leaf beetle 6.7+2.4a 4.0+£2.0a 9.3£1.8a 3.3+1.8a 0.211

B R #MR Ladybird 8.7+1.3a 9.3+4.7a 6.7+2.4a 8.7+2.4a 0.926
Predatory natural enemy gy 1 5 ceving 16.04.0a 4.0+1.2a 16.042.3a 13.345.5a 0.136
Wik Spider 23.3+3.3a 24.7+3.3a 26.7+2.4a 26.0+4.2a 0.898

DEREPNT 27 /EH Parasitic wasp 1.3£1.3a 0.0+0.0a 0.0+0.0a 0.0£0.0a 0.441

Parasitic natural enemy
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Fig. 1 The species richness dynamics of arthropod community in the fields (A: maize plant; B: land surface)
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Fig. 2 The biodiversity index dynamics of arthropod community in the fields (A: maize plant; B: land surface)
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The dominant concentration index dynamics of field arthropod community (A: maize plant; B: land surface)
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Fig. 4 The evenness index dynamics of field arthropod community (A: maize plant; B: land surface)
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Fig. 5 The similarity coefficient dynamics of field arthropod community (A: maize plant; B: land surface)
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Table 4 The damage of three maize lines by O. furnacalis and H. armigera before harvest

iz I L i HUE I KBRIE K SFEIBFERKE RKERBEHRKE PR E KL
Material (ANEM Number CGh/E#E) Number Maximum length of ~ Average length of  Maximum length of Average length of
of holes of alive pest tunnel (cm) tunnel (cm) damaged ear tip (cm) damaged ear tip (cm)
DBN9936 0.0+0.0b 0.6+0.6b 0 5.5 2.33+1.59a (n=3)
DBN9936 I 25 1] 0.0+0.0b 0.7+0.7b 0 4.0 1.94+0.39a (n=9)
Spray herbicide
DBN318 28.5+2.5a 20.6+2.0a 16.5 6.50+0.61b (n=43) 7.0 3.01+0.21a (n=48)
5& % 335 Xianyu 335 44.0+8.0a 25.5+3.8a 13.0 4.97+0.40a (n=65) 8.0 2.98+0.20a (n=70)
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