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Effects of transgenic herbicide-resistant corn CC-2 with EPSPS gene cultivation on soil Collembola

FAN Chun-miao'**, WANG Bai—feng*’, ZHOU Lei*, YIN Jun—qi**, SONG Xin—yuan>*

(1. College of Life Science, Jilin Agricultural University, Changchun 130118, China; 2.Institute of Agricultural Biotechnology, Jilin Academy
of Agricultural Sciences, Changchun 130033, China; 3.The Key Laboratory of Jilin Agricultural Biological Technology, Changchun 130033,
China; 4.College of Life Science and Technology, Harbin Normal University, Harbin 150025, China )

Abstract: The objective of the present study is to investigate the effects of cultivating transgenic herbicide -resistant corm CC-2, with the
EPSPS gene, soil Collembola community. From May to October 2014, soil collembolans were extracted from both transgenic and control
(Zheng 58) corn, using the Macfadyen method, and the community composition, morphology, and diversity of the samples were measured.
Redundancy analysis was also used to investigate relationships between Collembola community and environmental factors of the soil. The
composition and diversity (species richness, density, Simpson index, Shannon—Wiener diversity index, and Pieou index ) of the Collem—
bolan communities from the transgenic and control corn were similar, whereas the morphological characteristics (oceli number, body
length, body pigmentation, furca development, and antenna length ) of the communities were different, although not significantly (repeated
measures ANOVA ). Redundancy analysis indicated that corn root biomass and water content, but not corn variety, significantly affected
Collembola community. The preliminary conclusion of the present study is that the cultivation of transgenic herbicide—resistant corn CC-2
has no adverse effect on soil Collembola community.
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Table 1 Calculation method of mean value of Collembolan morphological characteristics

JEZSHFE Morphological characteristic B IR Data type Vi [l Attribute
MR Oceli number Mo 0~8 1>
A& Body length Kot K% 0.1 mm
{4 Body pigment R G 0 FIfe; 1 ;2 R
PR A IRFEE Furca development Hd AR w 0JC;1iR1k:;2 REHE, M3 RETE K
fiffi K- Antenna length W i 0 k31 1,2 K
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Table 2 Community composition of soil Collembola in corn fields of transgenic CC-2 and its control Zheng 58
F1 44 Family EJEEWE};ZIEZTT gronps F Spocies FE KA Corn variety B Quantity/ R H 43k Percentage/%
R Thalassaphorura macrospinata CC-2 925 4521
Onychiuridae R 58 881 46.86
LR Desoria spl CcC-2 309 15.10
Isotomidae # 58 381 20.27
sp2 CC-2 8 0.39
#B 58 12 0.64
Folsomides parvulus CC-2 23 1.12
* 58 14 0.74
Isotomiella minor CC-2 599 29.28
#B 58 449 23.88
Folsomia sp2 CC-2 18 0.88
¥B 58 7 0.37
Parisotoma notabilis CC-2 30 1.47
FR 58 37 1.97
minuta CC-2 3 0.15
H 58 0 0
S Entomobrya sp2 CC-2 33 1.61
Entomobryidae ¥5 58 31 1.65
sp3 CC-2 7 0.34
* 58 31 1.65
koreana CC-2 31 1.52
#B 58 18 0.96
spl CC-2 18 0.88
¥5 58 5 0.27
Y210 R BkRH Sminthurinus sp2 CC-2 24 1.17
Sminthurididae R 58 7 0.37
Sminthurides spl CC-2 18 0.88
* 58 7 0.37
BS8 4 cc-2 2046 100.00
Total ¥5 58 1880 100.00
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Table 3 The effects of cultivation of transgenic corn CC-2 on the value of soil Collembolan community morphological characteristics

AR SRAE R ] FA AT HR I i/ A /mm ENEN PSR IR fil A<
Growth period Sampling time Corn variety Oceli number Body length Body pigment  Furca development Antenna length
&I 5H8H CcC-2 1.04+0.35a 0.55+0.09a 0.2740.11a 1.15+0.34a 0.38+0.11a
Before sowing ¥R 58 0.82+0.32a 0.55+0.06a 0.17+0.08a 0.84+0.30a 0.23+0.11a
R 6H10H CcCc-2 0.390.11a 0.74+0.04a 0.08+0.02a 1.60+0.18a 0.55+0.06a
Budding 58 0.7920.19a 0.57£0.07b 0.17£0.05a 1.19£0.20a 0.40+0.07a
223 7H17H CC-2 0.25+0.08a 0.58+0.05a 0.02+0.01a 0.83+0.14a 0.26+0.04a
Silking # 58 0.15+0.10a 0.60+0.07a 0.02+0.01a 1.08+0.18a 0.38+0.07a
AT 8HG6H CcC-2 1.51+0.22a 0.67+0.05a 0.33+0.04a 1.61+0.16a 0.63+0.07a
Pre—mature # 58 1.02+0.12a 0.68+0.02a 0.24+0.04a 1.43+0.13a 0.53+0.04a
TR 9H 10H CC-2 0.960.19a 0.72+0.04a 0.20+0.04a 1.65+0.17a 0.61£0.05a
Post—mature # 58 1.14£0.21a 0.70+0.06a 0.26+0.05a 1.71£0.20a 0.63+0.06a
Wi 100H9H cCc-2 1.13+0.22a 0.69+0.04a 0.38+0.07a 1.90£0.23a 0.63+0.08a
Pre—harvest # 58 0.82+0.21a 0.61+0.05a 0.23+0.06a 1.350.19a 0.47+0.07a
ELZEN CcC-2 0.83+0.68a 0.65+0.18a 0.200.17a 1.410.72a 0.49+0.24a
The whole # 58 0.8120.68a 0.63£0.20a 0.1920.17a 1.2920.71a 0.45£0.25a

T - R PR AP B b . Bl o AR ) PR R — I AR [ i F 22 1 B35 (P>0.05) . T Al

Note: Data are mean+SE. Same letters represent no significant difference(P>0.05) between different varieties at the same period. The same below.
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Table 4 The effects of cultivation of transgenic corn CC-2 on community diversity index of soil Collembola in fields

Shannon—wiener

A K KA ] FoRaRF IR EE NS Simpson {Ji #1144 SREMERRR Pielou J2) 1A%

Growth period  Sampling time Corn variety Species richness Individual number Simpson index Shannon—wiener index Pieou index
gyl SH8H CC-2 2.33+0.33a 15.33+7.06a 0.700.15a 1.09+0.11a 0.93+0.05a
Before sowing ¥R 58 2.33+0.33a 22.33+6.01a 0.44+0.09a 0.92+0.17a 0.77+0.12a
WA 6 H10 H CC-2 3.33+0.67a 141.33+43.10a 0.50+0.00a 1.07£0.04a 0.70+0.14a
Budding ¥R 58 3.00+0.00a 100.67+10.48a 0.47+0.03a 1.00+0.05a 0.63+0.03a
ez 7H17TH CC-2 3.00+0.58a 98.00+27.88a 0.44+0.05a 0.97+0.08a 0.68+0.14a
Silking B 58 2.33+0.33a 57.33£16.75a 0.50+£0.03a 1.04£0.10a 0.89+0.06a
ARG 8H6H CC-2 4.00+0.00a 227.00+47.35a 0.59+0.00a 1.42+0.02a 0.7120.01a
Pre—mature 5 58 3.33+0.33a 274.00+41.80a 0.55+0.00b 1.26+0.03b 0.74+0.05a
A 9H10H CC-2 3.67+0.33a 163.33+29.08a 0.53+0.03a 1.26+0.13a 0.68+0.06a
Post—-mature H 58 4.00+0.00a 118.67+12.81a 0.47+0.09a 1.160.18a 0.58+0.09a
TR 1039H CC-2 2.67+0.33a 50.00£10.12a 0.52+0.04a 1.13+0.12a 0.82+0.05a
Pre—harvest B 58 3.00+0.00a 37.67+4.67a 0.49+0.03a 1.07+0.04a 0.68+0.02a
EEIUN CC-2 5.61x1.57a 113.67+45.90a 0.64+0.07a 1.61+0.24a 0.74+0.07a
The whole ¥R 58 5.50+1.42a 102.83+29.45a 0.59+0.13a 1.58+0.41a 0.67+0.16a

x5 MERT Fxk LB R AR RBOR , 23 O S R Sk

Table 5 Environmental factors SR AR R SO Sk S a0 T Sk 22 Ja] J2

K AR B A K /% pHIE e e FI A% MEACER T IREE A5 - 498k e 2 1) R A DG 1 o
Comn variety Sample plot water content pH value Corn root biomass f**ﬁ%ﬁi%% %H#i{ﬂﬁ7ﬁ%x¢i%ﬁ}[ﬁﬂfgiﬁ%
CC-2 17.22+0.61a 5.16+0.02a 34.92+6.35a ?ﬁ ﬂ[ﬂ , ﬁ%ﬁﬁ\ifﬁ%ﬂ%ﬂi%ﬂiﬂém%ﬁi%ﬁiﬁ*ﬁi ,

B 58 16.44+0.59a 5.11£0.03a 42.29+8.03a *Eﬁ EJEﬂ Sminthurides spl X %‘%%Eﬂhﬂ Desoria spl
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Figure 1 The effect of environmental factors on Collembola

community by Redundancy analysis(RDA )
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Table 6 The Monte Carlo tests the effect of different environmental
factors on soil Collembolan community

in Redundancy analysis(RDA )

FRES1H T Environmental factor %‘%ﬁfﬁgﬁ Foop
FORAER A= 5E Corn root biomass 9 3.44 0.016%
FEHL K & Sample plot water content 7 2.88 0.030*
pH 4 148 0.168
FK LA Com variety 3 1.13 0.268
SRS Total percentage variance explained 23

TE:* FR P<0.05,

Note: * indicate P<0.05.

2 A B BkE Sminthurinus sp2 5 F M A Y& 1F
FRITERR . By M RBERE Sminthurides spl Ab, HiAx
-k th SR E KR ARG, ST KR} Folsomia
sp2. kBl Proisotoma minuta F15E1T BEEl Folso-
mides parvulus SFELF KB TR CPER K.

3 g
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