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Effects of transgenic insect—resistant maize harboring CryIAh on invertebrate biodiversity

REN Meng—yun'?, CHEN Yan—jun"?’, GUAN Xiao"

(1.Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 2.Institute of Crops and Nuclear Technology Utilization,
Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China; 3.College of Tropical Agriculture and Forestry, Hainan University,
Haikou 570228, China)

Abstract: In order to assess the effects of transgenic maize (HGK60) with CrylAh and non—transgenic maize (Zheng 58) on biodiversity,
insect community, nematode community, and field insect pests, a five—point sampling method, pitfall traps, and direct observation were
used. The results showed that compared with the non—transgenic maize ‘Zheng 58’ as control, in HGK60, the insect communities sampled
showed no significant difference in abundance and structure (P>0.05). Compared with the non-transgenic maize ‘Zheng 58, HGK60
showed obvious resistance to borer pests. HGK60 showed no significant effect on the structure of the nematode community in soil (P>0.05).
Our results indicate that the transgenic insect-resistant maize HGK60 is resistance to insect pests but showed negative non—significant ef-
fects on the diversity of insect and nematode communities.
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Table 1 Patterns of insect from maize field in different orders,families and species

H Order Al Family F Species
i H WK AL Pyralidae AL Chilo suppressalis . = 1L U& Scirpophaga incertulas . i 20 I\ 45 M B Susumia exigua . #3 i1 45
Lepidoptera Catagela adjurella ., KIE Pyrausta nubilalis
FFIERL Hesperiidae U ¥ BE 51 Ochlodes ochracea rikuchina ./NFEBESF14 Ampittia dioscorides
FH A} Lymantriidae  Z#4K Laelia coenosa
PR} Noctuidae /)N b 3 F& Agrotis ypsilon . K U& Sesamia inferens . 51 5t K W& Sesamia vuteria . & 80 W& W Jaspidia
Listinguenda 55 FCEh H Leucanialoryi Duponchel . ¥4 BK% M, Leucania venalba %k . Mythimna separata
R H &P} Pentatomidae B 201 ¥ Dolycoris baccarum . 4l & ¥ Dolycoris baccarum . /N ¥ ¥ Piezodorus rubrofasciatus . 12 J& %
Hemiptera Megarrhamphus hastatus . 2% Eysacoris guttiger S — 245 Eysarcoris parvus
ZX 5 F} Coreidae SRUELRME Riptortus linearis . 59525 8% Riptortus pedestris
E AL Miridae EERONE ¥ Cyrtorrhinus chinesis /NIRIE W Tenuis
W5 F} Nabidae HEU S Nabis sinoferus
[)3# H “KEF) Delphacidae 115 K&\ Sogatella furcifera 115 K H\ Unkanodes sapporona . 211 ¥ ¥ K&\ Toya propinqua J3 KL
Homoptera Tropidocephala brunnipennis , & 2¢ KB\ Saccharosydne procerus . [1 2k K&\ Terthron albovittata . # & E
Nilaparvata lugens, 4 ¥ & B\ Nilaparavata bakeri £ # & B\ Nilaparvata muiri, JK & T\ Laodelphax
striatellus
88l Cicadellidae 2 J& M 1 Nephotettin bipunctatus , — 15 2 F& W W Nephotettix virescens . —. 5% 2 J& M W} Nephotettix
apicalis WL VG B0 Inazuma dorsalis . A3 Thaia rubiginosa .— 35 W Erythroneura sudra VY 5,
W Macrosteles quadrimaculata . 35 W Cotton leafhopper . B J&EBEM Wi Erythroneura maculifrons %5
MW Macrosteles fuscinervis , WELEEN Wi Erythroneua limbata . /NEEW W Jacobiasca formosana . K M
Wl Tertigoniella spectra \ KT MWW Cicadella viridis VI ZUSf T8 Jassargus obtusivalvis
WFF} Aphidoidea T KWF Rhopalosiphum maidis
H#H WEIER} Gryllidae T Gryllus testaceus wallker
Orthoptera 1R Acrididae PR Gastrimargus marmoratus . H A #5518 Patanga japonica , P AEMENT Acrida cinerea /R Y& 18
Locusta migratoria
WERL Tetrigoidea AN B L Aiolopus tamulus %6 45 1 12 Atractomorpha sinensis \ 32 12 Tetrigid V-5 #3218 Eucriotettix
oculatus
# TR} Tettigoniidae 3 &5 Conocephalus discolor Thunb 5537 Longhorned grasshoppers
ik H Neuroptera ELIARL Chrysopidae SREESSTN-NI Chrysoperla sinica
5 H Coleoptera FH R Hispidae TR W Dactylispa setifera chapuis
BLHE R} Coceinellidae  —H 8L W Adalia bipunctata
24 H Thysanoptera %] &y BF} Thripoidea  R#[ I Frankiniella tenuicornis

T AE TR [R] AR AR I 2 B B 25 S AN
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R 1) B 5 s (B AR BE ) I AR PO & o) 2 R AN B 3%
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HGK60 24 B B LA S8 Z 2 1M & (£ 3) .
AN TR K AR R 23 A 40 2 75 R AR ] - B 2 R 4
a1 J5% o A R ik — 209
2.3.2 LA ST BT

HGK60 7EA% 3 7401 (R 1) T4 17 L Fl 1= B2k
H Z A, 5A0 58 ] 2 I 25 22 7 (P<0.05) . %A
R NI SR D e 7 T S N 4 S L
HGK60 Ab ¥ NCR 5 4 58 22 ¢ . & . FEARWFIT
HGK60 PPIFFE I F, FR S8 B o AR K FITR

PSR BEFEEON BT FORA K B W8N, FoRAR S
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A BN, HL ] 25 558 1 2 (P>0.05) . Bl
FERMAAK KB EEFEHEED B &, (H
HGK60 %B 58 Z 8] 22 55 A8 i 35 (P>0.05) (&1 4) .

5 FEFR BT AE KW, HGK60 S 2 /N5 58
(P<0.05) , HAAEFHZ R A BE(P>0.05)(F4),
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Table 2 Statistics on the hazardous situation of two kinds of maize materials in the early stage of harvesting
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Figure 3 Statistics of nematodes

N/ SIERN SFHBERE  RRERHERE PR RE

SN = A - RS -1
i M 7]:4 HEALBU .15 P &EE%U;I: _15 t Maximum length of ~ Average length of ~ Maximum length of Average length of
Year Material Number of holes Number of alive pest . .

tunnel/cm tunnel/cm damaged ear tip/cm damaged ear tip/cm
HGK60 0.5+0.50b 0.75+0.83b 7.1 6.5+0.60b 7.2 5.1+1.84b
58 7+0.71a 4.75+1.30a 18.3 10.86+4.63a 9.8 8.1x1.63a

T AN J)/INE PR FOR N [l ] 28 5 2. 25 (P<0.05) o

Note:The different lowercase letters indicate significant difference between different varieties (P<0.05).
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Table 3 Patterns of nematode in soil from maize field in different families and genuses
Fl Family J& Genus c—pfH c—p value HGK60 ¥B58 Zheng 58
BN £k H Bacterivores (BF)

/IMFEF Rhabditidae 1@ Mesorhabditis 1 + +
/N IR Rhabditis 1 + +
Sk W8} Cephalobidae T3 M & Eucephalobus 2 + +

B EL TR 2k B Fungivores(FF)
#HJJF Tylenchidae 22 R4 T] )& Filenchus 2 + +
ZEJ& Ditylenchus 2 + +
FME 7JF} Aphelenchoididae LI 71 )& Aphelenchus 2 + +
U4t 7)F} Paraphelenchidae UM I @ Paraphelenchus 2 + +

FHEPEL B Plant—parasites (PP)
IR} Tylenchidae I1)& Tylenchus 2 + +
LI T]JE Lelenchus 2 - +
A7 F} Hoplolaimidae "5 J& Rotylenchulus 3 + +
12ii¢ )& Helicotylenchus 3 - +
S AR Pratylenchidae JERJE Pratylenchus 3 + +
5 E2Fl Heteroderidae HREELR U Meloidogyne 3 + +
P} Criconematidae JNIRJE Criconemella 3 + +
EHIF} Trichodorisae WEHJE Paratrichodorus 4 + +
EHJE Trichodorus 4 + +
ZH Bl B4k B Omnivores—predators (OP)

15 F} Mononchidae i JE Prionchulus 4 + +
B4 & Mylonchulus 4 - +
P J& Mononchus 4 + +
H4k I8 Lotonchus 4 + _
7 2F} Dorylaimidae 1358 )& Thorneella 4 + +
HP LR JE Eudorylaimus 4 + +
Wir4)s Prodorylaimus 4 + +
FEWRJE Discolaimus 5 + +
—FfLF} Tripylidae —AfLJ& Tripyla 3 + +
15§l 7} Enoplidae W& il J& Enoploides 4 + +
HEJE & Labronema 4 + -
JMEE} Oncholaimidae PR JE Mononchulus 4 + +
LAUBE(GHS) 25 26

R -RE L.

Note: + indicates yes,— indicates no.
A AR B 5 B ORI S B A T 4 BT
B, FAEA ) Az BN I W A B, AR BR T ROk
HGK60 [ Z AL 46 50 1 Ay 51148 5 g B &K Tk
BEJLIR T KR 58, 76 HiAth 3 AN IF T, 5% 3 [R] 3 K i
) FARF ARG 5L I oK, Bl 2R & AR, S A
BT — 8. X5 AEE AR A R B —
S SR AR SR A AR b, B B A 7R
YEI A KB W, v 80 iR & Hu i) &4 A
] B R 2 A (AT B B R

BEILIR BT R R OK HGK60 76 i FLAT R | B K |
T VB I T X B R R R OR B 58, R B HE X

BEUERE BURA LR APt . BRI S SL AN R
HGKO60 X 3 HUHAT B A B P, e R DT oK IA
NARE R IK Y Bu g 2 1 AT RERE AL il X AR R 1
7 A A (e e A R RO ) Al (i i
FPIBE ) BORZ IR AT AT 250 47 1) 6 KR R b,
TR ARy 1) e T R

Bl o DRURE W) 1) AR AR 88 A 2 2 A VA A3
B3 M 0 0 B A BT, R VR T H
B C BT8R 7R H A R G A5 A Re AR b A )
THP XL A B S SR A R R Bk
PR R AR X - 2k i i) S B A A B, AT
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Figure 4 Analysis of nematode ecological index
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