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Changes in microbial flora and bacterial physiological group diversity in

rhizosphere soil of transgenic Bt cotton

SHEN Fa-Fu', HAN Xiu-Lan', FAN Shu-Li? (1. College of Agronomy. Shandong Agricultural University, Shandong Taian

271018, Chinas 2. Cotton Research Institute, CAAS, Anyang, He nan, 455112, China). Acta Ecologica Sinica,2004,24(3) :432~437.
Abstract: The environment release of transgenic plants may be accompanied by ecological effects including changes in plant-
associated with micro flora. Transgenic cotton containing gene to produce the insecticidal toxin from Bacillus thuringiensis
(Bt) has been widely planted. Most research on Bt cotton has focus on invasiveness, gene flow to indigenous organisms,
development of resistance in target pests, and direct or indirect effects on non- target organisms and ecosystem. A few studies
have been published to evaluate the ecological effects of Bt cotton on microbial flora.

A field release of Bt cotton grown under normal agricultural practice was monitored for changes in total bacterial,
actinomycetic and fungal populations in 2001 and 2002. Although there were difference in the colony-forming unites of
culturable bacteria, actinomycetes and fungi of rhizosphere soil between Bt cotton and non-Bt cotton in different growing period
and different years. The trend of annual differences was basically consistent at the same development stage of cotton. Few
significant differences were observed and none of the differences were persistent in microbial population in rhizosphere soil
between Bt cotton and non-Bt cotton at seedling and boll-opening stage. Total bacterial populations in rhizosphere soil of Bt
cotton were significantly higher than that of non-Bt cotton at flower and boll stage. Total actinomycete populations in
rhizosphere soil of Bt cotton differed minimally from that of non-Bt cotton at flower and boll stage. Total fungi populations in
rhizosphere soil between Bt cotton and non-Bt cotton in 2001 were not consistent with that in 2002 at flower and boll stage.

Total fungi populations in rhizosphere soil of Bt cotton were significantly higher than that of non-Bt cotton in 2001. On the
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contrary, total fungi populations in rhizosphere soil of Bt cotton were significantly lower in 2002.

Diversity» composition and distribution of bacterial physiological groups in rhizosphere soil between Bt cotton and non-Bt
cotton was analyzed with Simpson index, Shannon-Wiener index and evenness index at flower, boll and boll-opening stage in
2002. Although the total numbers of bacterial physiological groups in rhizosphere soil of Bt cotton were significantly higher
than that of non-Bt cotton, Simpson index. Shannon-Wiener index and evenness index of bacterial physiological groups
decreased in rhizosphere soil of Bt cotton, compared with non-Bt cotton. The results indicated that Bt cotton appeared to have
effect on total bacteria and diversity of bacterial physiological groups. The effect of Bt crop on microbial communities of
rhizosphere soil should be carried out before commercial release. However, these results should be considered as being
preliminary, as only one Bt cotton variety and only total numbers of culturable rhizosphere microbes were evaluated. More
studies on other Bt varieties and un-culturable microbes are necessary to confirm the effect of Bt cotton on biodiversity in soil.
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Table 1 Changes in microbial flora of rhizosphere soil of Bt cotton and non-Bt cotton (X 10° colony-forming unites « g~ ! dry soil) *

Microbial flora Year Treatment Seedling Squaring Flower and boll Boll-opening
2001 Bt cotton 53.9a 186. 7c 1575.1C 189. 3ab
Bacteria non-Bt cotton 45. 7a 141. 3b 1262. 8B 160. 5a
2002 Bt cotton 48. 9a 116. 7a 1241. 2B 146. 2b
non-Bt cotton 50. 3a 101. 2a 916. 7A 180. 7ab
2001 Bt cotton 1.51a 8. 64a 10. 05a 2. 34a
Actinomycetes non-Bt cotton 1. 24a 9. 75a 9. 83a 2.17a
2002 Bt cotton 1. 37a 8. 63a 9.37a 3. 15a
non-Bt cotton 1. 48a 8. 24a 8. 76a 2.47a
2001 Bt cotton 0. 068a 0. 874B 0. 948A 0. 375a
Fungi non-Bt cotton 0. 076a 0. 485bA 1.477B 0. 346a
2002 Bt cotton 0. 074a 0. 286a 1.567B 0.748b
non-Bt cotton 0. 093a 0. 332ab 1. 031A 0. 780b

* ’

’

The same letter in one column showed that the

difference between Bt-cotton and non-Bt cotton are not statically significant. the varied small letters showed little difference in difference degree.

and the varied capital letters showed the difference obviously in different degree (LLSD. P<C0. 05, P<C0.01; n=23)
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Table 2 The distribution of bacterial physiological groups in rhizophere soil of Bt cotton and non-Bt cotton (X 10° colony-forming unites * g~ !

dry soil) *

Flower and boll

Boll opening

Bacteria physiological group Bt-cotton non-Bt cotton Bt-cotton non-Bt cotton
Aerobic cellulose-decomposing bacteria 2.76B 0. 84A 1.91B 0.57A
Anaerobic cellulose-decomposing bacteria 0.13b 0. 08a 0.17B 0. 05A
Ammonifying bacteria 10. 55B 2. 75A 5.24B 1. 53A
Aerobic nitrogen fixing bacteria 0. 02A 0. 32B 0.01A 0.20B
Nitrite bacteria 0.0018a 0. 0015a 0. 0008a 0.0011a
Nitrobacteria 2.53B 0. 67A 1.27B 0. 54A
Denitrifying bacteria 1.27B 0.01A 0. 66B 0.07A
Sulfurizing bacteria 0.23B 0. 014A 0.14B 0.011A
Desulfurizing bacteria 0. 046b 0.012a 0.012a 0. 010a
Organic phosphorus-decomposing bacteria 1.97b 1. 25a 1. 69B 0. 74A
Inorganic phosphorus-decomposing bacteria 0. 83a 1. 17a 0. 36a 0. 79b
Silicate bacteria 2.46B 0. 68A 1. 03B 0. 46A
Total 22.798 7.728 12.673 4.909
* 1 the same as table 1
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Table 3 Changes in amount grade of bacteria physiology groups of rhizosphere soil between Bt cotton and non-Bt cotton *

Flower and boll

Boll opening

Bacteria physiological group Bt-cotton non-Bt cotton Bt-cotton non-Bt cotton
Aerobic cellulose-decomposing bacteria ++++ ++++ ++++ ++++
Anaerobic cellulose-decomposing bacteria -+ ++ + -+ + 4

Ammonifying bacteria ++++ ++++ ++++ ++++
Aerobic nitrogen fixing bacteria + ++ + ++
Nitrite bacteria + + + +

Nitrobacteria ++++ +++ ++++ ++++
Denitrifying bacteria +++ + + 4+ +

Sulfurizing bacteria ++ + ++ +
Desulfurizing bacteria + + + +

Organic phosphorus-decomposing bacteria +++ R +4+++ 4+t
Inorganic phosphorus-decomposing bacteria ++ ++++ ++ 44+
Silicate bacteria ++++ + 4+ +4++ o+
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Table 4 Changes in bacteria physiological groups diversity indices of

rhizosphere soil between Bt cotton and non-Bt cotton

Diversity index

Development stage Treatment D H' R

non-Bt cotton 0. 811 1. 825 0.734

Flower and boll stage Bt cotton 0.735 1.684  0.678

,non-Bt non-Bt cotton  0.818  1.872 0.753

Boll-opening stage Bt cotton 0.756  1.727 0.695
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