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Effect of a high-methionine transgenic soybean ( Glycine max) on soil
organic elements and enzyme activities in the rhizosphere

LIANG Jingang'”*, MENG Fang®, ZHANG Zhengguang””*
' Development Center of Science and Technology, Ministry of Agriculture | Beijing 100122, China;
*College of Plant Protection, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China

Abstract: [ Aim] In order to evaluate the safety of transgenic high-methionine soybean ZD91 to the soil component of ecosystems,
we studied the impact of transgenic soybean ZD91 on the main organic elements and enzyme activities in the soil. [ Method] Rhizo-
sphere soil samples were collected at four different growth stages ( seedling, flowering, pod-setting, and maturity) in two consecutive
growing seasons, and the effect on soil moisture, pH, a mounts of total C and total N, and invertase and alkaline phosphatase activi-
ties were measured under the laboratory conditions. [ Result] The results showed that growing transgenic soybean ZD91 had no sig-
nificant effects on soil moisture, pH, the concentrations of main soil organic elements and enzyme activities in rhizosphere compared
to similar parameters in soil under non-transgenic soybean. Invertase and alkaline phosphatase activities showed significant differ-
ences in different years and different growth stages. [ Conclusion] Transgenic soybean ZD91 is safety for soil ecosystem.
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Table 1 Mean values ( +standard errors) of moisture and pH in rhizosphere soil under soybean at various developmental stages

27K Soil moisture/% at

A Year T Seedling A6 Flowering FERIH] Pod-setting W] Maturity
7D ZD91 7D ZD91 7D ZD91 7D ZD91
2012 10.54+0.72  10.21+0.82 12.71£0.42  12.91+0.84 13.02+0.63  14.21+2.03 15.37+£1.95 13.22+0.48
2013 7.21£0.63 7.34+0.91 13.03+0.72  13.31+0.65 10.06+0.66  10.70+0.95 16.59+0.73  16.22+0.88
pH at
4E(} Year 1 HH Seedling iz Flowering BRI Pod-setting G Maturity
7D ZD91 7D ZDo1 7D ZD91 7D ZD91
2012 8.40+0.02  8.43+0.01 8.40+0.01 8.33+£0.07 8.36£0.02  8.30+0.06 8.19+£0.02  8.22+0.02
2013 8.21+0.04 8.20+0.03 7.93+0.04 7.89+0.07 8.08+0.05 8.08+0.09 8.14+0.05 8.17+0.08

K2 ABEERZIFHHARGIENKR ETRESE(THEARER)

Table 2 Mean values ( =standard errors) of C and N contents in rhizosphere soil under soybean at various developmental stages

L% Total C content/% at

443 Year T Seedling izl Flowering i@ Rt Pod-setting TG Maturity
7D 7D91 7D 7ZD91 7D 7D91 7D 7D91
2012 1.46+0.08 1.53+£0.04 1.42+0.10 1.59+0.09 1.69£0.11 1.74£0.15 1.63£0.11 1.58+0.12
2013 1.81+0.01 1.78+0.07 1.75+0.04 1.76+0.03 1.74+0.03 1.72+0.04 1.71+0.02 1.71+0.02
4% F & Total N content/% at
AR Year ] Seedling 163 Flowering SR Pod-setting A Maturity
7D ZD91 7D 7ZD91 7D ZD91 7D ZD91
2012 0.08+0.01 0.07+0.01 0.09+£0.02  0.08+0.01 0.08£0.02  0.09+0.01 0.08+0.01 0.07+0.01
2013 0.09+0.01 0.09+0.01 0.08+0.01 0.08+0.01 0.09+0.01 0.09+0.01 0.08+0.01 0.08+0.01

A4S Year

AL C/N ratio at

i Seedling

163 Flowering

R Pod-setting

W] Maturity

7D ZD91 7D ZD91 7D ZD91 7D ZD91
2012 18.40+1.30 21.21%3.30 15.62+2.72  20.13+3.65 21.54+3.28 20.10+0.49 21.29+1.12  21.58+1.49
2013 20.23+1.76  20.01+3.08 22.61+£1.37 22.77£1.97 20.58+1.86 18.78+2.15 22.09+1.28 22.06+1.30
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Fig.1 The invertase activity in rhizosphere soil of transgenic soybean ZD91 and its recipient ZD
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Fig.2 The alkaline phosphatase activity in rhizosphere soil of transgenic soybean ZD91 and its recipient ZD
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Table 3 ANOVA analysis of enzyme activity and year,

growth stage and cultivar

[l5%2 Enzyme K Z Factor

F value P value

R 44}y Planting year 13.50  0.00
Invertase HEF W Growth stage 4.47 0.01
AL Cultivar 0.00  0.97
T T 1 it F45 Planting year 74.00 0.00
Alkaline phosphatase HEHH Growth stage 1.97 0.13
FELFP Cultivar 0.51 0.48
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