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Advances in research on the impacts of transgenic crops on soil microbes
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Abstract Microbes in the soil play a key role in keeping a healthy and sustainable agroecosystem. Introduction of
transgenic crops significantly affects the structure and ecological functions of soil-borne plant-associated microorgan-
isms. This paper focused on the effects of transgenic crops and their residues, particularly the insect-resistant trans-
genic cotton, on various organisms in the rhizosphere in the soil.

Key words genetically modified crops; soil microbes; biosafety; insect-resistant transgenic cotton

[1-2]
’ o ’

2007 - 02-01 : 2007-03-06
E-mail : tingchangzhao@ gmail. com



ikt 33

4 (2007)

o 16 o PLANT PROTECTION  Vol. 33 No. 4 (2007)
[3-5] R ’ ’
[3-6] i ( )(En- , pH [10] .
vironmental Protection Agency, EPA) 2000 Rui Bt Bt
2 0 - Palm Bt Bt
) 14 d
Bt
. R Bt
| (2] | Graham , 3
~6 Bt , ELISA
\ Bt tsl, Bt
. Bt
N N o Bt
, Bt
. 4 ng/ g ¢ h; ,
, 0.2ng/ g *h,
[14]
, ( ),
James , Bt
, (5]
Donegan 1
, 57 d
o 0.05% 061 Widrner
s Bt
Bt . Saxena , 120 d
, Bt 0. 14% br,
180 d R 73, Hoffmann , . .
Bt s Bt (npt [[)
1447 d #), Tapp
Bt (18] ° ’
, Bt
[9] . Bt [19]



14 % 14 47 33 4 (2007)

PLANT PROTECTION  Vol. 33 No. 4 (2007) o 17 o
b ’725—‘ o
. ° GNA .
) GNA °
. Stephen Gyamfi Basta
3 Pseudo-
monas  FEubacterial fz6]
Dunfield 4 s
2 4 4 o
(2ol Pseudomonas  Eubacterial
, Quest . Saxena Bt Bt
Excel  Fairview o s .
, [27]
o 2003 Dunfield Thomas Lukow
] (T-RFLP) GUS Barnase/
2 ( ) Barstar
s s 8] S, D. Siciliano
Flavobacterium  Pseudomonas
. , s, Bacillus.Micrococcus  Variovorax
o (2] Arthrobacter  Bacil-
s o lus .
Holger Heuer T4 , . G. D. Di Giovanni
T4 ,
) . Biolog GN ERIC-PCR
T4 (0]
(221 Jana Lottmann T4 . Bt
s Bt
Erwinia carotovora Verticillium dahliae 1]
b b 4
T4
(23] Jana Lottmann Bt
T4 (Bacillus thuriniensis ,Bt) |
. (cowpea trypsin inhibitor, CpTD) .
, T4 . N .
(2] ’ ’
, DGGE o 1988
Griffiths A 16 , 13

(ConA) (GNA) 3, 600  hm’,



5% 45 47 33

4

(2007)

e 18 PLANT PROTECTION  Vol. 33 No. 4 (2007)
120 e ;
b o
o b
Donegan ,2 Bt ,
b ’ ’ °
Bt Bt ,
(53, DNA
o Bt
b
b
b o
- b
Oger
3
b b
b .
. Tabashnik R
80 ’
[42]
’ (34] o °
IPM
[35 o , (Wisconsin)
, . Yudina ’ Bt
4 Bt
(61 Watrud  Seidier o
, Bt
57 Trevors Bt (sl ,
b ’ b
( Y ) Y o
[38]
’ ’
Tapp-®  Stotzky''" i
Bt o
3 s
b
b
[40]
° [1] FINLAY BJ, MABERLY S C, COOPER ] I. Microbial diver-
16S rDNA ’ sity and ecological function[]]. Oikos, 1997, 80: 209 - 213.
’ [2] GROFFMAN P M, BOHLEN P J. Soil and sediment biodiver-
a1 o sity-cross-system comparisons and large-scale effects[J]. Bio-
Science, 1999, 49 139 - 148.
S [3] ANGLE ] S. Release of transgenic plants: biodiversity and popula-
tion-level considerations[ ] ]. Mol Ecol, 1994, 3. 45— 50.
[4] , .
Y b
[Jl. ,2002,10(2) ;232 - 237,
A [5] ’ ’ . . Bt
AN ,2004,24(1):89 - 94.
o N [6] JEPSON P C, CROFT B A, PRATT GE. Test systems to deter-



aaty 33 4 (2007)
PLANT PROTECTION  Vol. 33 No. 4 (2007) e 19 -
mine the ecological risks posed by toxin release {rom Bacillus cology, 2001, 38. 1-09.
thuringiensis genes in cropplants[J]. Mol Ecol,1994,3: 81 - 89. [21] DUNFIELD K E, GERMIDA ] ]J. Seaonal changes in the rhi-

[7] SAXENA D, FLORES S, STOTZKY G. Bt toxin is released in zosphere microbial communities associated with field-grown ge-
root exudates from 12 transgenic corn hybrids representing three netically modified canola ( Brassica napus) [J]. Applied and
transformation events| J |. Soil Biol Biochem, 2002, 34: 133 - 137. Environmental Microbiology, 2003, 69(12): 3710 - 3718.

[8] SIMS SR, REAM]J E. Soil inactivation of the insecticidal pro- [22] HOLGER HEUER, KROPPENSTEDT R M, JANA LOTT-
tein within transgenic cotton tissue: laboratory microcosms and MANN, et al. Effects of T4 lysozyme release from transgenic
field studies[J]. Journal of Agricultural and Food Chemistry, potato roots on bacterial rhizosphere communities are negligible
1997, 45 (6): 1502 — 1505. relative to natural factors[ J]. Appl Environ Microbiol, 2002,

[9] TAPP H, STOTZKY G. Insecticidal activity of the toxins 68(3): 1325-1335.
from Bacilluc thuringigensis subsp. kurstaki and tenebrionis [23] JANA LOTTMANN, HOLGER HEUER, KORNELIA
adsorbed and bound on pure and soil clays[J]. Applied and En- SMALILA, et al. Influence of transgenic T4-lysozyme-produ-
vironmental Microbiology,1995, 61(5): 1786 — 1790. cing potato plants on potentially beneficial plant-associated bac-

[10] STOTZKY G. Persistence and biological activity in soil of in- terial J ]. FEMS Microbiology Ecology, 1999, 29. 365 - 377.
secticidal proteins from Bacillus thuringiensis and of bacterial [247] JANA LOTTMANN, HOLGER HEUER, JOHANN DE
DNA bound on claysand humic acids[J]. ] Environ Qual, VRIES, et al. Establishment of introduced antagonistic bacte-
2000,29: 691 — 705. ria in the rhizosphere of transgenic potatoes and their effect on

[11] RUI Y K, YI G X, Zhao J, et al. Changes of Bt toxin in the the bacterial community[ ] ]. FEMS Microbiology Ecology,
rhizosphere of transgenic Bt cotton and its influence on soil 2000, 33 41 -49.
functional bacteria[ J]. World Journal of Microbiology &. Bio- [25] GRIFFITHS B S, GEOGHEGAN 1 E, ROBERTSON W M.
technology, 2005, 21; 1279 — 1284. Testing genetically engineered potato, producing the lectins

[127 PALM C J, SCHALLER D L, DONEGAN K K, et al. Per- GNA and Con A, on non-target soil organisms and processes
sistence in soil of transgenic plant produced Bacilluc thuringi- [J]. Journal of Applied Ecology, 2000, 37(1): 159 -170.
gensis var. kurstaki delta - endotoxin[ ] ]. Can ] Microbil, [26] STEPHEN GYAMFI, ULRIKE PFEIFER, MICHAEL STIER-
1996, 42(12).:1258 — 1262. SCHNEIDER, et al. Effects of transgenic glufosinate-tolerant oil-

[13] GRAHAM H, JAMES B S, JON A M, et al. No detection of seed rape( Brassica napus) and the associated herbicide application
CrylAc protein in soil after multiple years of transgenic Bt cotton on eubacterial and Pseudomonas communities in the rhizosphere
(Bollgard) use[J]. Envrion Entomol, 2002, 31 (1) 30— 36. [J]. FEMS Microbiology Ecology, 2002, 41 181 - 190.

[14] [D]. [27] SAXENA D, STOTZKY G. Insecticidal toxin from Bacillus

, 2003. thuringigensis is released from roots of transgenic Bt corn in

[157 JAMES R R. Utilizing a social ethic toward the environment in vitro and in situ[ J]. FEMS Microbial Ecol, 2000, 33; 35— 39.
assessing genetically engineered insect-resistance in trees[]J]. [28] LUKOW T, DUNFIELD P F, LIESACK W. Use of the T-
Agric Human Values, 1997, 14, 237 - 249. RFLP technique to assess spatial and temporal changes in the

[16] DONEGAN K K., SEIDLER R, FIELAND V ], et al. Decom- bacterial community structure within an agricultural soil plan-
position of genetically engineered tobacco under field condi- ted with transgenic and non-transgenic potato plants [ J ].
tions: persistence of the proteinase inhibitor I product and FEMS Microbiology Ecology. 2000, 32: 241 - 247.
effects on soilmicrobial respiration and protozoa, nematode and [29] SICILIANO S D, GERMIDA ] J. Taxonomic diversity of bac-
microarth ropod population[ ] ]. Journal of Applied Ecology, teria associated with the roots of field-grown transgenic Brassi-
1997, 34 (3). 767 777. ca napus cv. Quest, compared to the non-transgenic B. napus

[17] WIDMER F, SEIDLER R J, WATRUD L S. Sensitive detec- cv. Excel and B. rapa cv. Parkland[ J]. FEMS Microbiology E-
tion of transgenic plant marker gene persistence in soilmicro- cology, 1999, 29. 263 - 272.
cosms[J]. Molecular Ecology, 1996, 5 (5): 603~ 613. [30] DI GIOVANNI G D, WATRUD L S, SEIDLER R J, et al.

[18] HOFFMANN T, GOLZ C, SCHIEDER O. Foreign DNA se- Comparison of parental and transgenic alfalfa rhizosphere bac-
quences are received by a wild-type strain of A. niger after coculture terial communities using biolog GN metabolic fingerprinting
with transgenic higher plants[ J]. Curr Genet, 1994, 27 70— 76. and enterobacterial repetitive intergenic consensus sequence-

[19] s PCR(ERIC-PCR) [J]. Microb Ecol, 1999, 37. 129 -139.

[Jl. , 1998, 18 (1): 1-9. [31] , . Bt

[20] DUNFIELD K E, GERMIDA ] J. Diversity of bacterial com- [l ( ),2005,4(4):290 — 292.

munities in the rhizosphere and root interior of field-grown ge- [32] . . [cly —

netically modified Brassica napus[J]. FEMS Microbiology E-

. 2003:97 - 102.



5% 45 47 33
20

4

(2007)

PLANT PROTECTION  Vol. 33 No. 4 (2007)

[33]

[34]

[35]

[36]

[37]

[38]

DONEGAN K K, PALM C J. FIELAND V J. Changes in levels,
species and DNA fingerprints of soil microorganisms associated with
cotton expressing the Bacilluc thuringigensis var. kurstaki endo-
toxin[J . Applied Soil Ecology, 1995, 2(2): 111 - 777.

OGER P, PETIT A, DESSAUX Y. Genetically engineered
plants producing opines alter their biological environment []].

Nature Biotechnol, 1997, 15 369 - 372,

[yl +2004,20(4) : 47 - 50.

YUDINA T G, BURTSEVA L 1. Activity of deltaendotoxins
of four Bacillus thuringiensis subspecies against rokaryotes
[J]. Microbiol, 1997, 66 25— 31.

WATRUD L S, SEIDLER R J. Nontarget ecological effects of
plant, microbial , and chemical introductions to terrestrial systems,
soil chemistry and ecosystem health[ C]. Wisonsin: Special Publica-
tion 52. Soil Science Society of America, 1998. 313 - 340.
TREVORS J T, KUIKMAN P, WATSON B. Transgenic

[39]

[40]

[41]

[42]

[43]

plants and bio-geochemical cycles [ J]. Molecular Ecology.,
1994, 3. 57 - 64.

TAPP H, STOTZKY G. Insecticidal activity of the toxin from
Bacillus thuringiensis subspecies kurstaki and tenebrionis ad-
sorbed and bound on pure and soil clays[J]. Appl Environ Mi-
crobiol, 1995, 61.:1786 - 1790.

. , . Bt
R

PEI K Q. Biosafety information construction and preliminary

s 2004,24(3):432 - 437.

study of molecular ecology of transgenic cotton rhizo spherical
microbes[ D]. Beijing: Institute of Botany, CAS. 2001.
TABASHNIK B E. Evolution of resistance of Bacillus
thuringiensis[J]. Ann Rev Ent, 1994, 39, 47 - 49.

HOY C W, FELDMAN J, GOULDF, et al. Naturally occur-
ring biological controls in genetically engineered crops[ M //
BARBOSA PED. Conservation Biological Control. San Diego:
Aca-demic Press, 1998:185 - 205.





