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Abstract: As genetically modified (GM) crops are cultivated worldwide, the effects of GM crops on non—target organisms
are of concern. Interspecific mixed cropping between transgenic and non—transgenic crops is generally regarded as a strategy
against insects to minimize the development of resistance to otherwise insect—resistant transgenic crops. The toxin from
Bacillus thuringiensis (Bt) is introduced into the soil primarily through root exudates and by the incorporation of plant
residues after harvest, with probable help from pollen. Such incorporation of the toxin poses potential risks to soil
organisms, including microbes, nematodes, collembolans, and other invertebrates. However, its effects on non—target soil
organisms have rarely been assessed., We evaluated the effect on soil nematodes of mixed cropping with transgenic canola
Brassica napus L. expressing Bt and wild brown mustard B. juncea. The abundance and genera composition of soil nematodes
in the flowering and fruiting period of canola were investigated in five mixed proportions of transgenic canola and wild brown
mustard; 0:100 (A), 25.75 (B), 50:50 (C), 75:25 (D), and 100:0 (E). The results showed the following order of
genera composition with each treatment; B (30 genera) > C (28 genera) > A (26 genera) > D and E (25 genera). The
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dominant nematode genera were Acrobeloides and Aphelenchus, accounting for 37.4% and 12.3% of total abundance,
respectively. The common and rare groups belonging to 13 and 19 genera accounted for 47.9% and 2.39% of the total,
respectively. Hirschmanniella appeared only in treatment C. Tylenchus and Heterodera appeared only in treatments A and B.
Depending on the trophic structure based on the functional group, fungivorous nematodes formed the largest proportion at
47.5% , followed by bacterivorous, herbivorous, and omnivorous—predatory nematodes at 33.7%, 14% , and 4.8% of the
total, respectively. The colonizer—persister (c-p) values of nematodes had the same composition among the five treatments.
Further, similar life histories were noted following the treatments. The total number of nematodes was in the range of
141.5—756.0/100 cm’. The total abundance and number of four feeding types of nematodes were not significantly different
among treatments. The generic composition and community parameters of nematodes did not differ significantly among the
five treatments. The Shannon-Wiener diversity index (H') , Simpson index (X ), and evenness index (J') of soil nematode
communities showed no significant differences among treatments on May 20. However, treatment D showed a high diversity
index, dominance, and evenness index on July 4, and the highest Simpson index and evenness index on August 22.
Nematode maturity index (MI) was in the range of 2.15—3.63; nematode channel ratio (NCR) was 0.28-0.57 for the
three sampling times in each treatment. Thus, the H", N, J', MI, and NCR of the nematodes varied with time. These
results suggest that sole cropping or mixed cropping of transgenic canola with wild brown mustard had no short—term impact

on the soil nematode community.

Key Words: transgenic canola; wild brown mustard; interspecific mixed cropping; soil nematodes; community structure
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Fig.1 Experimental design layout for sole cropping or mixed intercropping between transgenic oilseed rape and wild mustard
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Table 1 The abundance and function group of nematodes at different treatments

AR AL i d: /100 em?

LA e Yrhent - Abundance of nematodes at different treatments
Families Genera Guild N 5 C o .
FEMH LR AL Panagrolaimidae A Panagrolaimus Bal 6.3 12.0 10.2 12.5 7.5
/NFFZR B} Rhabditidae /INFFJE Rhabditis Bal 5.6 11.7 9.9 13.9 8.5
T I Mesorhabditis Bal 1.8 3.1 3.7 8.4 6.3
£4J5 )8 Diploscapter Bal 0.0 0.1 0.0 0.3 0.0
L34 VB Plectidae LR R Plectus Ba2 0.0 0.1 0.0 0.0 0.7
28 BB} Cephalobidae AN 28 J& Acrobeloides Ba2 42.1 33.1 60.1 66.1 477
%8 Acrobelus Ba2 1.1 1.9 0.2 0.5 0.2
WJEJE Chiloplacus Ba2 26.0 14.1 13.0 24.3 29.2
B3k & Eucephalobus Ba2 22.6 30.2 23.0 43.9 19.9
M J& Cephalobus Ba2 10.6 6.1 8.3 14.6 8.7
W3k 26 1A} Teratocephalidae W3k - J& Teratocephalus Ba3 0.0 0.2 0.2 1.0 0.3
HE 2R B} Monhysteridae WWAJE Prismatolaimus Ba3 0.3 1.4 0.7 22 0.6
FRIHEE A} Cyatholaimidae )& Ethmolaimus Ba3 0.0 0.4 0.6 0.8 0.0
TCHHZE HUBE Alaimidae JCTH R Alaimus Bad 0.7 1.1 1.8 1.1 1.0
UM 712k th R} Aphelenchoididae {8 71 J& Aphelenchoides Fu2 31.3 34.9 39.8 46.0 18.6
15 714k B} Aphelenchidae HL1H 7] & Aphelenchus Fu2 163.4 154.6 129.9 183.4 127.9
T TIBE Nothotylenchidae 1 J1J& Nothotylenchus Fu2 1.9 0.5 3.2 2.1 3.3
H#F & Boleodorus PP2 7.7 4.1 17.1 5.8 5.2
Y15 2% 1A} Leptonchidae Y15 )8 Leptonchus Fud 1.1 0.0 0.1 0.0 0.3
#7125 B} Tylenchidae R I]JE Tylenchus PP2 0.6 0.4 0.0 0.0 0.0
22 B I])& Filenchus Fu2 6.5 4.3 4.4 0.3 5.6
BT J& Psilenchus PP2 0.3 0.0 0.0 0.0 0.3
H2k AL Belonolaimidae SEALJE Tylenchorhynchus PP3 3.8 0.8 2.0 1.3 0.5
S A2k B} Pratylenchidae 5148 Pratylenchus PP3 7.4 7.7 20.8 20.8 20.4
R IB Hirschmanniella PP3 0.0 0.0 0.8 0.0 0.0
#1772k B} Hoplolaimidae YBEJE Helicotylenchus PP3 35.1 38.6 34.1 31.9 16.7
5 R 2 1B} Heteroderidae i) Heterodera PP3 0.1 0.1 0.0 0.0 0.0
KM JIZ B} Seinurinae KM J1)& Seinura oP2 0.0 0.5 0.3 1.0 0.0
=fLE BB} Tripylidae LA AR Tobrilus opP3 0.1 0.1 0.3 0.0 0.0
£k 2% B Dorylaimoidae H P& Eudorylaimus OP4 0.0 0.5 1.0 0.5 0.0
T PB} Dorylaimidae oP5 5.0 1.3 6.0 3.7 7.1
LIRS Aporcelaimus oPs 8.4 13.7 13.1 20.4 13.4
eI B} Discolaimus #LWJE Discolaimus OP5 0.3 0.2 0.2 0.0 0.8

* R B FRRI BT Yeates et al ¥ HirP Ba TR @AM, Fu ZOR BB AL R, OP FR B/ a R dL PP FoR Y % B2 ep
%% Neher et al P2 AbFE A 3L RS ANET IR 3% LU A5 0,100 4078 B.25.75; 403 €, 50.50; 2038 D.75.25 ;4038 E:100.0

WM I a2 |, S FE AR S RO R e B 8080 (181 3) o BORERS ) 5 b SRR AEAE A BAE T (3R 2)
ANRVE TR 2 BB AR [FER AR R 1 3 22 5 (HAL S S R Z M s BEAERIAR B2 (3R 2) .
RIGTFLAE, Kb FE D 28 bt BBCR (756 +131) 46/100 em® , AL ER C 2% AUl £ /b, 9 (493+147) 45/100
em®, (HEEHI 7 H 4 H &AL dURSECH T RS (BB LIALEE D 28 dufit i 2 (AL BR R 25 S5 46 /0 3K
P, 2 R — 2D AbEE C 2Rt B AR 2, O (339+123) £45/100 em’  AbEE E £k dif /b {(141£205)
/100 cm’ . ZH RV A TR EZES (K 3),
XA [R)E SR 2 BRI AT T2 oA A B PR AR 5 H 20 H 25 B3 (P<0.05, 84 1) &b
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PH B B, 35 (87437) /100 em’ | AL BE D A & P4k BB Fe /b, 10 (20+14) £5/100 em®, HoAb i ] BE
AR 22 IR B E (P>0.05,84 1),
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Fig.2 Relative abundances of nematode taxa classified as c-p 1, Fig.3 The total number of nematodes at different treatments
¢-p 2 and c-p 3—5 P F B S S+ A R, /NS <7 AT ] 5 75 4 i) O 8 3 1 22
R SRR TR (A B.C.D E) T 5, TRARERRA REFE2ESR,0=0.05
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Fig.4 The number of four feeding types of nematode against different treatments at three sampling times
FRAARI R R AL JC B2 5 F AR FRRA BEMEZESR, «=0.05
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SRAE R ) 22 5 W 2 (HAL S S i RS BAR I (3R 2)
F2 AEAABELZHBSEABRFEEMTENTER
Table 2 Results of ANOVA for the number and community of nematodes between treatments
JR K, o . . HEREEL N "
. TR TPk ULk o EHEL R
TR Genera . . Omnivores- .
df . Total number Herbivores Bacterivores Fungivores
Source composition predators
F P F P F P F P F P F P
AbHH Treatment 4 0.62 0.655 1.59 0.228 0.54 0.706 1.12 0.359 1.05 0.394 0.63 0.643
fs ] Time 2 0.05 0.951 15.90 0.001 ** 4.29 0.020* 3.72 0.032" 10.66 0.001 ** 38.29 0.000 **
bH s B[
G TH 8 1.94 0.091 0.59 0.780 1.22 0.312 0.95 0.484 0.47 0.873 0.51 0.843
TreatmentxTime
£ U it
y LR E (R . C o e ;
‘ fesens ) RGO e () gmmadEsOn L NCR
LE=S 3 . . Shannon- . e
df Simpson index . . Even index Maturity index Nematoda
Source Wiener index )
channel ratio
F P F P F P F P F P
AbFH Treatment 4 1.86 0.170 1.62 0.221 3.02 0.052 1.06 0.387 0.70 0.599
Hs (8] Time 2 10.19 0.001** 8.48 0.001 ** 12.42 0.001 ** 8.16 0.001 ** 12.22 0.001 **
b FH X s} [
AL 1] . 8 1.12 0.376 2.11 0.067 1.02 0.444 0.92 0.507 0.52 0.837
TreatmentxTime

w FER R ERNEFE,; + P<0.05,* P<0.01

X AN [ AD BRER B S 2 FEME T (TR S) , 46 HUBEVE Shannon-Wiener ZFE P55 (H') | Simpson It #¢
FEFREC(N) RIS R B () FE 5 A 20 B CE FE25 (K4 1-M), #7 A 4 B, 585035002
5t A0 D A ) 2R B R R A R AL R A ZREME DRSS B B AR, B 5408 D £7
P E 225 (P<0.05) (E5 1T-11), RBMEmSU, B ZRerE 22 5 R B, (RS AR 3 515
FEAT SR 1 25 25 57 A0 38 D ILAVE S5 B 03 C RS EE 534 5] FE eIk

AL FREE d R R (M) (B 5 IV) 7E 2.15—3.63 Z [a] ,NCR( K] 5 V) 7£ 0.28—0.57 Z [a] , 7F 3 NHUEE
s 1] 24 BE 8 E50OFT NCR 22 7 R 3 (P>0.05) o (B 7 2253 Ar 48 SR 3R W, A [R) BORE B[] 22 4 I 2% ( P<O.
01) , AN ]t a] 5 b 2 ] %28t MI AT NCR 388U A FEAEA EAEFH (P>0.05)

3 e

YUV Be DI FE YRR AR R bR T O Ak R A R 2 b A ORI S EREE AT IR
DX AR T, T B DA ) T A P R o A R A AR R S I A SRR IR
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Fig.5 The diversity of soil nematode communities at different treatments
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