Hoa® 1M H# A 2 R Vol. 24,No. 1
2004 4 1 K ACTA ECOLOGICA SINICA Jan. ,2004

% Bt EE/KEBFHEFEHAXT 5
A YT 1 3R 26 B A 2 i

i%\‘xla% ﬁla%%il*aﬁﬁgzalaﬁiﬁz

A. WL KFEEGREEER M 310029;2. WL KFERFETE M 310029

WE USSR H . ERHNAN B KBEERI SORREFRE R KR IMY EXRERGTHRATH B ERKER
HEAEHEREIRT Y I MMED T EZRXHNEW XL XHOEAN KH LN . AHCAN . #8MEY. S8 %
. () BRBSRP B BOEREAWMMAARE TR, MSREERET®.17dLEE 53d.Bt BEEEER LRI AE 6. 728~
6-196ng/g MIKF. (DTS IBRP ARLEAFEERGELBATHEU KEXRAKBESHEFZRERE X EFREESA
BEERTHERNYGEER. ORBEERIFABIX. B X2 HMBRENHNEEAAXBRESEEEER TESALEM
MROOREERREFHE BB BF 6.9.26.35 XA ERBRBBRIEH TIHEE . (5 IEH B NS TFE#M 5 a1k 40
MEAEAERTHRERN . MERMEYEHELBZEEHEER.

XA -HERED BEREY B HRER

Influence of the straw decomposition of Bt transgenic rice on soil culturable

microbial flora
WANG Hong-Xing', CHEN Xin', TANG Jian-Jun'" ,YE Qing-Fu’, WANG Zhong-Hua® (1. Cottege of Life

Science,Zhejiang University . Hangzhou 310029; 2, Institute of Nuclear Agricultural Science .Zhejiang University . Hangzhou 310029.China). Acta
Ecologica Sinica,2004,24(1) :89~94.

Abstract ; Many important crops have been genetically engineered to produce various proteins. such as Bacillus thuringiensis
endotoxin. to increase their resistance to pests. The fate and persistence of insecticidal protein in transgenetic plants in the soil
is an important issue because of possible direct and indirect effects of these insecticidal proteins on soil organisms. In addition,
there is the potential for prolonged exposure of soil organisms to the insecticidal protein because of possible plant residue
remaining in the soil past-harvest and post tillage. Furthermore, genetic engineering and tissue culturing of plants occasionally
have caused unexpected changes in plant characteristicss including nutrition quality, Such changes could affect plant
decomposition rate and carbon and nitrogen levels which in turn could impact soil {ertility, processes and organisms.

Rice is an agronomically important crop in China. In practice, rice straws are usually embedded into the soil to enhance the
soil fertility. As a result, the toxins as well as the other expressed products may accumulate in the soil and could pose a hazard
to the non-target soil microorganisms. To investigated the potential ecological impact of straw decomposition of transgenic
plant on microbial flora, we conducted an experiment of influences of the straw decomposition of Bt transgenic rice (Bit-rice)
and its parent (non-Bt-rice) on microbial flora under the laboratory conditions during 2001 ~2002. Transgenic and parental rice
straw and soil were collected from the field. Straw and soil were air-dried in room temperature and ground into powder. The
powder of straw and soil were mixed at the rate of 4 1 100. The mixture was dispensed into a series of 250ml flasks with 250g

per flask. The moisture of the medium was adjusted to 100 and was cultivated in 25 C. The Bt content, the population of
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bacteria, actinomyces, fungi and the activity of denitrifying bacteria and phosphate solubilizing microorganism were
determined. The results showed as follows: (1) The concentration of Bt protein in the mixture of straw and soil decreased
rapidly within 0~ 17 days (15. 86ng/g for the third day and 6. 864 ng/g for the twelfth day),then the decomposition became
slower and mainteined at the level of 6. 728~6. 196ng/g. The changing trend of Bt was similar to the result of Palm’s{1996).
(2) There was a similar trend of bacterial number (CFU) during decomposition between Bt-rice, non-Bt rice and control . viz.
arise at first stage and descend subsequently. Significant difference was found in the CFU of bacteria between Bt-rice and non-
Bt rice, the CFU of non-Bt rice was higher than that of Bt rice (P<C0.05). (3) Except the third day and the sixth day of the
tnitial decomposition, the CFU of fungi in Bt-rice was significantly higher than that of non-Bt rice and contrel, the result was
similar to that Katherine reported (1996). (4) No significant regular was found in the CFU of actinomyces during the
decomposition, there was a undulation in the CFU in non-Bt rice. Except the sixth day, ninth day.twenty-sixth day and thirty-
fifth day. the CFU of non-Bt rice was significantly higher than that of Bt-rice (P <{0.05). (5) The activity of denitrifying
bacteria in non-Bt-rice was significantly higher than that of Bt-rice (P<C0. 05) at some sampling stage. no signmficant difference
was found in the CFU and activity of phosphate solubilizing microorganisms between Bt-rice and non-Bt rice.

Studies showed that the transgenic plants could cause the changes of microbial flora in socil ecosystem by remaining the
straw and leaves in soil. So the influence of transgenic plants on soil micro-ecosystem should be clarified before commerical
application. The nutrients released from straw decomposition can provide nature substrate for micro-organism in soil. In this
study, no matter Bt-rice or non-Bt rice. the CFU of microbe in soil which contained siraw was significantly higher than that of
control without any straw. Significant difference was found in CFU of bacteria and fungi between Bi-rice and non-Bt rice, the
CFU of bacteria of non-Bt rice was significantly higher than that in Bt-rice,on the contrary. the CFU of fungi in Bt-rice was
significantly higher than that in non-Bt rice. The changing trend of CFU of bacteria and fungi was in correspondence with that
of Bt protein during decomposition. suggesting that the physiological structure and straw decomposition was different between
Bi-rice and non-Bt rice. Straw decompaosition has no significant effect on phosphate solubilizing microorganisms. no significant
influence of Bt-rice straw decomposition on phosphate solubilizing microorganisms was found. No significant regular was found
in the CFU of actinomyces and the activity of denitrifying bacteria during decomposition. Futher studies are needed.
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