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Effects of Sulfur Amino Acids-rich Transgenic Soybean on Sulfur Transforming Enzyme Activity and Micro—
bial Functional Diversity in Soil

LIU Gen-lin'%, QI Jin-liang', YU De-yue’, YANG Yong—hua'

(1.State Key Laboratory of Pharmaceutical Biotechnology, School of Life Science, NJU-NJFU Plant Molecular Biology Institute, Nanjing Uni—
versity, Nanjing 210093, China; 2.Jiangsu Academy of Forestry, Nanjing 211153, China; 3.National Center for Soybean Improvement, State
Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing Agricultural University, Nanjing 210095, China)

Abstract : Growing transgenic crops may have ecological consequences. In order to evaluate soil ecological risks of transgenic crops, a rhi—
zo—box experiment was carried out to examine sulfur content, arylsulfatase activity, and microbial functional diversities in the rhizospheric
soils grown with two groups of soybean:Group A (transgenic lines OE-8, OE-7, RNAi-3 and their recipient Nannong 88-1 as CK-1)
and Group B(transgenic lines Gagal 17-4, Gagal 21-8, Gagal 57 and their recipient N2899 as CK-2). At florescence stage, the content of
sulfur in the rhizospheric soils of OE-8 and RNAi-3 was significantly lower than that of CK. Arylsulfatase activity had no significant differ—
ence between transgenic lines and their CKs. The Biolog analysis ( GN/GP/FF/ECO systems ) showed that the average well color devel-
opments (AWCDs ) of rhizospheric soil of Line RNAi-3 in the Group A were significantly lower than the control, illustrating that planting
Line RNAi-3 inhibited the physiology of soil Gram—negative(G~) bacteria, Gram—positive(G*) bacteria and fungi. However, in Group B the
AWCDs values of Gagal 21-8 significantly increased, implying that planting Line Gagal 21-8 stimulated the physiology of soil G* bacteria.
Compared with the control, the richness, diversity and evenness of soil microbial community in Line RNAi-3 were all significantly lower;
and the richness and evenness in Line OE-7 were also significantly declined. Significant reduction in the richness, diversity and evenness in
both Line Gagal 57 and Line Gagal 17-4 was observed. It is concluded that growing transgenic soybeans has negative impacts on soil mi-
crobial activities and microbial functional diversity in rhizospheric soils.
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Figure 1 The content of sulfur in rhizospheric soils of 2 transgenic

soybean groups and their recipients at the florescence stage
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Table 1 Indices for functional diversity of soil microbial community

ZAHEPEFEEL Diversity index FH# Function N2 Formulas 173 Notes
Shannon F8% PG = R H'==Zplop;  p; A5 i FUARTIE AR (C-R ) FHEAEARAR XTI

Shannon index Reflecting richness and evenness

Shannon 457 FEHE %L i1 Shannon 805 H A EE
Shannon evenness Evenness calculated from Shannon index
Melntosh 5%

MeclIntosh index

between based on Euclidean distance

ST REE IR 2 4675 0] 119 Euclidean BEESIIZRE o/ S

PEFEE Giving a high degree of discrimination

{EEFIAY R p=n; 1 Zn;,n=C~R. C; is OD for the
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S JEi AR LAY R E
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Figure 3 AWCD values in BIOLOG plates of rthizospheric soils of two transgenic soybean groups and their recipients at the florescence stage
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Table 2 Diversity and evenness indices of microbial communities in rhizospheric soils of Group A transgenic soybeans and

their recipient at the florescence stage based on Biolog A WCD values at 168 h incubation

Biolog HOERRE R S (bR ifES: ) Means(SE)

Transgenic soybeans and their recipient Shannon #§%{ Shannon Index Shannon 3% Shannon Evenness McIntosh $8%% McIntosh Index

ECO #z CK-1 2.843(0.089)a 0.987(0.064 )a 3.347(0.315)

OE-8 2.669(0.125)a 0.834(0.029)b 3.595(0.552)

ECO plate OE-7 2.433(0.189 )ab 0.836(0.055)b 3.126(0.618)

RNAi-3 2.046(0.237 )b 0.755(0.035)b 2.589(0.289)

GN # CK-1 4.083(0.079 )a 0.923(0.011 )a 7.641(0.485)

OE-8 3.972(0.104 )a 0.906(0.016)a 7.228(0.714)

GN plate OE-7 3.494(0.243)b 0.840(0.046 )ab 5.277(1.231)

RNAi-3 3.361(0.158 )b 0.804(0.025)b 4.744(0.285)

GP #t CK-1 3.829(0.116) 0.890(0.029) 5.143(0.460)a

OE-8 3.441(0.251) 0.818(0.047) 4.908(1.077 )a

GP plate OE-7 3.286(0.209) 0.789(0.031) 4.962(0.990 )a

RNAi-3 3.010(0.161) 0.772(0.028) 3.339(0.299)b

FF 4 CK-1 4.187(0.083 )a 0.954(0.024 )a 3.612(0.075)a

OE-8 4.105(0.078 )a 0.922(0.012)a 3.344(0.228 )a

FF plate OE-7 3.890(0.127 )b 0.874(0.026 )ah 3.256(0.296 )a

RNAi-3 3.643(0.054 )c 0.856(0.011)b 2.317(0.060)b

TE B BOPAR B — R AN W 1 T RER R R A B AL 2 22 5 (P<0.05) o 155 AAURAREDE SE(n=4), T3,
Note: For each of Eco, GN,GP and FF plates, means followed by the different lower letters in the same column indicate significant differences(P<0.05) a—

mong different soils.( )= Standard error (n=4). The same below.

%3 BARERXERHEZEIEHAMBRLHEET Biolog HIRE 168 h Bf AWCD HH SRR
Table 3 Diversity and evenness indices of microbial communities in rhizospheric soils of Group B transgenic soybeans and
their recipient at the florescence stage based on Biolog A WCD values at 168 h incubation

Biolog POLRRERHZR I (FRiEDRR ) Means(SE)
Transgenic soybeans and their recipient Shannon F5%% Shannon Index Shannon %] Shannon Evenness Meclntosh $5%% Mclntosh Index

ECO #z CK-2 2.299(0.252) 0.078(0.057) 3.252(0.398)
17-4 2.066(0.252) 0.709(0.062) 2.011(0.335)

ECO plant 21-8 2.612(0.226) 0.800(0.051) 3.322(0.669)
57 1.953(0.233) 0.723(0.028) 2.604(0.470)
GN Hz CK-2 3.600(0.210) 0.880(0.017 )a 5.957(1.000)a
17-4 3.109(0.148) 0.743(0.025)b 4.050(0.385)b
GN plate 21-8 3.708(0.282) 0.887(0.035)a 6.026(1.273 )a
57 3.024(0.348) 0.773(0.054 )b 3.816(1.005)b

GP H CK-2 3.211(0.366) 0.780(0.057) 3.315(0.686)
17-4 3.023(0.540) 0.817(0.165) 2.120(0.271)

GP plate 21-8 3.497(0.198) 0.838(0.025) 3.958(0.991)
57 2.924(0.435) 0.732(0.093) 1.980(0.783)

FF #ix CK-2 3.958(0.187 )a 0.921(0.044) 3.227(0.435)
17-4 3.558(0.243)b 0.871(0.060) 2.052(0.402)

FF plate 21-8 4.024(0.129 )a 0.910(0.024) 3.362(0.452)
57 3.577(0.194)b 0.834(0.031) 2.4907(0.440)

T IRBR IR OCHERG A MU SRR P R, SN SR AR A A, 9 ELSE I NOs iy ks 1 2%
MR BHUL, Fe A AT A e BT, 13 I 8O0, BV EY) A (K A RE R 3]
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