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Fig. 1 Changes in pH of the rhizosphere soil of the two crops of soybeans during three growth stages
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Fig. 2 Changes in contents of total,available,and organic phosphorus in the rhizosphere soil of the two crops of soybeans

during the three growth periods
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Fig. 3 Changes in contents of N and K in the rhizosphere soil of the soybeans during the three growth periods in autumn 2010
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Table 1 Changes in contents of trace elements in the rhizosphere soil of soybeans planted in autumn 2010
K it JCE Trace elements
KRE
Growth Cu Zn Mo Mn Co \ B Fe
) Soybean
period (%102 mgkg™") (mg kg™ ')
i 30
API5-1  95.5+9.2a 187.7 £28.4ab  12.3 £4.1la 1553 £169a 3.1x0.2ab 6.2 +1.2a 10.4 £3.2a 144.0 +18. 0ab
Seedling
YC03-3 87.9 £6.2abc  201.7 +33. 6a 12.2 +4.3a 1613 +91a 2.8 £0.2abc 5.4 +1.5a 13.7 +2.5a 128.0+13.0b
AP15-3  96.3 +£5.5a 163.7 +18.0abed 7.8 £3.4a 1737 £142a 3.3 +0.7a 5.9 +1.3a 10.9 £2.1a 144.0 £19. 0ab
YC04-5 97.1=x1.7a 173.3 £21.4abc 6.7 £2.1a 1623 £220a 2.8 +0.5abc 6.2 +1.1a 11.0 +4.3a 154.0 =16. 0ab
AP15-1 86.8 +6.6abc 137.3 £13.5cde 6.3 £2.7a 1049 +117b 1.7 +0.4d 6.3+1.0a 12.6+2.6a 148.7 +16.0ab
Florescence
YC03-3  79.0 +£3. 7he 120.0 8. 5e 11.1 +£3.3a 1009 +143b 1.8 £0.3d 5.9 +0.8a 9.4+1.9a 126.3 +7.6b
AP15-3  84.7 +4.5abc  128.3 £12.7de 7.4 +4.8a 1067 +6b 1.9 +0.1d 6.3 +0.8a 9.0+1.7a 141.7 £26. lab
YC04-5 89.4 +7.3abc 151.7 £24.7bede 7.1 £3.6a 1075 £200b 2.0 +0.3d 6.8+0.6a 10.0+0.9a 153.7 +17.5ab
Vi AP15-1 95.6 +7.6a 167.7 £14.3abed 10.5 £1.2a 1112 £112b 2.5 +0.3abed 6.3 £0.7a 13.3 +1.2a 178.0 £24.6a
ature
YC03-3  89.5 +3.7abe 143.7 £1.5cde 11.9 £6.2a 1120 £187b 2.3 £0.4bed 6.0 +1.2a 10.6 +4.3a 156.7 £23. lab
AP15-3  72.6 £20.9bc 145.3 +16.8cde 11.1 £8.6a 1099 +150b 2.4 +0.4bed 5.9 x1.6a 10.8 £1.3a 162.0 £29. 8ab
YC04-5 94.3 +6.7ab 153.7 £ 14. 6bede 10.5 £5.8a 1070 £199b 2.2 +0.3cd 6.6 +0.9a 11.4+4.0a 179.0 £11.3a

T < IR — 30 Bdi A AR TR £k 22 8 B0 ) g 52 1 22 0 38 22 T L6 48 ( Duncan's) p=0. 05 /K- J6 b 3 1k 22 57

the data in the same column mean no significant difference according to Duncans test (p=0.05).

Note: The same letters affixed to
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Fig. 4 Changes in activities of phosphatase, hydrogen peroxidase,sucrase,and urease in the rhizosphere soil of the two crops of soybeans,

AP15-1 and YCO03-3,at the full bloom stage
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EFFECTS OF PLANTING ATPAP15 TRANSGENIC SOYBEANS ON SOIL NUTRIENTS
AND ENZYME ACTIVITIES IN RHIZOSPHERE

Wu Fan  LinGuichao Wu Jianwen Yao Juan Zhou Feng Jiang Dagang Mei Mantong Mu Hong
( Environmental Safety Monitoring and Testing Center for Genetically-Modified Plants and Microorganisms used in plants ( Guangzhou) ,

Ministry of Agriculture, South China Agricultural University, Guangzhou 510642, China)

Abstract In a field experiment, where two successive crops of soybeans, including 2 P-efficient transgenic soybeans
AP15-1 and AP15-3, and their receptors YC03-3 and YCO04-5, were planted. Samples of rhizosphere soils were collected
at the seedling, florescence, and mature stages for analyses of pH, total P, available P, organic P, total N, alkali N, to-
tal K, available K and eight trace elements, and the activities of four soil enzymes, including sucrase, phosphatase, hy-
drogen peroxidase and urease, in the rhizosphere soils of AP15-1 and YC03-3 at the full bloom stage, to explore effects of
planting of the transgenic soybeans on soil nutrients and enzyme activities in the rhizosphere soil. Results showed that the
significant differences were found at certain stages between AP15-1 and YC03-3 and between AP15-3 and YC04-5 in nutri-
ent content, except for total K and trace elements. However, the differences were observed mostly at the seedling stage,
and at the mature stage, the difference existed only in content of organic P between AP15-1 and YC03-3, and in content
of available K between AP15-3 and YC04-5. Moreover, such differences were no longer detected any time of the two sea-
sons. The determination of activities of the four soil enzymes indicated that there was no significant difference between the
transgenic varieties and their respective receptors in the same season. To sum up, the findings demonstrate that planting P-
efficient transgenic soybeans is likely to have no significant effects on contents of the main soil nutrients or activities of the
four soil enzymes in rhizosphere.

Key words Soybean; AtPAP15; Transgenic; Soil nutrient; Soil enzyme; Rhizosphere soil
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