DOI:10.13758/j.cnki.tr.2005.04.004

(Soils), 2005, 37 (4): 370~374

QPR /KRR S B Bl 310029)

Bt e BE DR E DR RS, HORT AR B2 AR i i v 06 T H 2 5 DR AT A AR
CRIR T e IE DR YIAE g rh i Bk R O Il SR AN SRR TS RO RE R, e SR KR

XTI A SR PPN R 2%
FeSLE; SRB s LIRAEY)
S31; S188

FIL R SR R B BoR, BB, Hi
P A A A A B E L B SR RN
YRR AL, AR AL, P A AR 20
IR 8 1983 A F 1 91 4 ke DRI 5 7 5 ] 1]
), ASERVE AR 1 WFTOMT A e RE IRBOR 184
o FAEDMERERT EPUR. JUR. PLsEL. Dbk
RS e PSS AR A BT b Rk 5 TS T A
H IR st (H B e DR IR 7 b AU AR A7
ORTHAR TR, H I DRI A E SR IASEERE T 1)
FEA S A ) R H 2 5 AT AL . Fe R
VIR RSPt R, B T R AL DY) 5 B R0
Toft ) (R0 PR S AEARE WO HTIE S AR H AR A2
Yokh 2 FEPEREME 2 Ab, 3 AL HE X AR A8
LR AR R G R 2 R e R Y. H
0 B DR TR R GUI S L 28 h 2
HEDAAE VIR A ) 2 A VERE SRR . AR
PaEAT R E AT SURE e, RSk R /e 3
TSR B S 0 R3S . SRR AR R -
Wi R (RS EAT ] 22558, O RGP R
PIRETRCAT e 5 DK AR SR B MR $2 1 2 2%

1

1.1

S D PRI ML A B Sk Py S v
SRR EHER R, Fob B i 4
3/[\7‘jﬁ:

() AR s SR A A i 3 B
T R 2 VB b 5 A A A0 A1 05 A

OFRAEARATS 5 UM EA R v R TH B .

Jo Hek Pt N B i e R AR

i JamesURIE, IRz & AU B (Bacillus
thuriniensis, Bt) P24 [ Bt 5 22 &% A W] T8 AR %
WREAE e, IR G AT S R, d
W82 ~3 M. Sims 2SR BL, B Bt K
TRWGR G, WA TR Bt RHEE 1447 K5 AW
Ko HIRIZAET, B8 05 R S8 %
TR R A EEIRIFIAE 57 RIGR IR FE— R s
Tk, 14 I ER (BRI R B S L Rk FE 1Y 43
%, 35 KINH 0.33 %, 57 KIH 0.05 %", 4k,
PUAE FE S DR b m ol o 5 3 DRIV ) ) e ke T 1 2 75 2
L33 rf . Widmer 25V A N - 383006} 5 S [
B A B DR 3 b (R 5k B AT T RESY, 120
KIGAEE R 2] 0.14 % AMNEILAE R T .
Hoffmann 2505 i SL6E sz, #EEEPIsE . BT
2 F R 1 7 v 0 A 3835 DR ] 3 5 e ek Y 1 A RS 3
AR R AT T BRI DR (i

AR VFZ R, FELREY 1) R R
P TR AFAE 52 (R 1) AN 23 ) g 10121, et
[f] b, ANE A B I AR U A SRk B AN [
AN L, ARAASARETHIRREASTEDLE B
25t DRI, BR T ML DUE DI A MIEE DR e HE3R
TE A SRR (i B A TR RS 2 A, X
SR AN 5 R RPIRES . fRbEl KT, o
FLIE AR A o 5 28 i R A A St 7 O R I
NG s kg KRRl 4 35 DR 40 P IR VP A B 41
(R

() WA WY: HRIEDIR A RIELE



540

VRIS S5  FeIR DI £ LI IE b K5k B 0T 3R A 5 R 371

FE, I AR 2 70 W th e Y I A 7 b 1) 7 4
MR Jo) [ 3R I AR BE N S FLR IR =Wy . A 8
FUKER Bt FER KR IAR R - i 38 R0 T 1%
Pk Bt 2  Bi Bt LR KR4 AR K 25 KA
MR 18 F G2 b $E B e 4% 250, ] SDS-PAGE Hi
VKTFRIIANE] Bt #5258 1, (H AR B AR
Aot s R E A EA A REN. Hi Bt
HE DR K AR 2R 20 WA A = P IR R W TR OK I, 5
RIGHETH L 95 % ~ 100 %, X FEALNIE—FET
1 ELF AR B T3 P o AT AR, B
H 5 FWERA AR EE . Saxena 25 A Bt
T K AE A R LR R S WA R T B 25 6 -
Ul Ze i, JRAESIY). AN BRI L (P AT T T
G, SRR Bt TOKRAEMIAFIR R - W RE T
Bt # 2% 8 A 7E R 2 /DR 180 RIFR BiE 2k,
PRI 2R I B 53000 68 % +11.9 %
H156 % £ 11.9 %, {HTZR IR A 18] ) L i
L7 IS O R BV /N - P N B S s S 51
PR S0 25 FABUE I T % Bt L DR/ R A S e
HRZ -y b SR R AR, mHSA
AR AR A I A

(3) fekp: K2 HILFERED ALk h ik
BREN, HREMRR G, FIEFEEDLR
A7 1A ANIR R R R 1) B BRI . Ik IR R
T, ANERFEEEREYER LR I BE s AN, i HL
5K 0 1 DRV ) P B AR B4 A OC . % Bt
LK REAC R 1) St 130 RE 5 177 ()R 3 e W
S SRR (15 Bt AKFEEH 10 3.8 Ki/em?,
e Bt KFEAE P 77 9% A U DCHE) R AT e K
f 28 K A i A SO, Losey 25U TWIFST R IR,
TN Bt KR DA TR AR VG B (00 S5 A 55 n] % HE PR ik
SRR AHAG O FE R E DAk I 85 32 7E T3
ik B e A SRR PRI 9 H T i AR LRI
1.2

Crecchio Z5"8WF9E T Bt WA kurstaki 77 /E (1) 55
FHEA (Btk) 5 NA-HER-Al RIERG KRS
YIRS RIS A, 2538, 76 1 h WIRFHIE
BRI 70 %, £F 8 h NP T BRI, W
B e B R 2R S I A s, BRSSOk
L-%. Tapp W5t B0, +ifrh Bt #RE AN
FEARE IS IA) P 2307 B 2, B0 b R B PR s
Wt Bt SRR RS, 234 RIEMZE4 Bt
DO R ORI k4l AT B SRR, i L

A% R il B AS Bt A4, HE55 7 Bt 2
IS5 IFARBAE . Btk 55 4 FiA R L340 105
TR I 4 B JMIESE T Btk 7538 8 A et 5 1]
fRES 5, St RE) S R 15 MO RERIAT %,
JFHAEE A Btk R R m 0 A JUR PR, BT
KW, L ERRL. R A AL S R B A
HRWI RS REA DGR, L4
SRR EEAAG D ER IR C I,
AR TR g NS A T2 ar O,
T R F A A Al S R AL K 4 T
BUEFHIIAAAE, BB 04 & & d s ae 4k H ks
Yo e RGN H AR B IR R, 1O 21
TS DR RE JOAT .5 12 (10 4 AR 5 AU

2

2.1

T IED e RAL I TR A R UK A R
Wz —.o DM, FREEY I AR SE DN R FL R IA P
WIREN T3 o LIRS W 2 B TR Z O .
e e A 2 DR T % T ) 2 R R K A 8 3R
W, SRS R ORNAR TR R S 0] A
LA 0 AR o I e B, B AR 20k
DR 5 48 S SR A S SR B sk D, B AR B e AR
. HEE A 0] A 22 e d B K
Bl d Y EEREE, HSNRAHL, HRER
LR EY A B IR AR AR KA 22, TR AE S AR
X 2k A IR K522, Donegan 25175z 45 i
AR, e E A A1 7505 D12 o ] L) 28 0
AR G A L, o) H AR TR, deilusl
D EHN, HIs SR W B 250 . 1 Romeis
SRRt W, SH MAERILL, LN 1
PR R 7 o0t - 38 2 s 1) AR KA AN R,
(R SLDIVE DA 3R H bR AP0 0 7 52 w15 A 75 2
o
2.2

EILDEMIRR 2R 0 W) S LA e N T35 )
AIRES T AR A HAE R, SR R S5
HE A B M R . Donegan 25V, R
R DR A A 10 T R A B R VR D e 2 AR L AR
FEDPERAR A o —, R ] RE R I 75 AR AT R
MR A Y 2 A w2, £E LA Bt
YA TSR AR A . BRI RS R 1 22
FEE . KR EHITRW], B Bt SEPUKRERSAT B AR



372 +

% o537 %

XF - S LR AN A B, O I IR TR
RIS A TRIE A 8 SR RS IR, {EO il 4 11
PRV Ik AT W S 2, phvdk m s BUR Ak R R B
RS T DRI T R AR s o 2 4 R 4 T A B )
R T AL, MRBRGH R AEBERER Simpson FREL.
Shannow-Wiener 5 £0UR1 4 T8 A= B 73 A1 134050 B
. Savka 25PNV BIESYA N, R BRI DR A B
FROT WAL G ER AR SE e T P A RL AR B PR
B, DAE P A AU A B R B A ) — R A
FUHER 2 ~ 3 £ o X H S B DRI M B 2R 20 Wb ) 0ot
R B 40 B e PRI 9 45 SR B, e JE DR E I AR &R
GI U AT SRR R TR S5 I SO B R VR 45 A AR
AR o AT S B DR AR o 35 vh DUH B iR
JER A0 P 200 VT 45 {2 R DRI 1) 80 4%, 1Ty 4 i
BRI ZE A B o P BT 2 ' M P R s 4 T 1)
B 5 A DR M LA B3 2 SO, e
fEPTRIE, 5T L T R T BB L
3T B A T IR B AR A R R A W e D L g
PR BRI RI R o 15 A7 0 B AN A1 1R i 1 3 S DR
TERE S T 0 F B ARPLRE 1 R, tssx) T g
HABAT 75 B G e — € By, WA HIRARS RGN
FOREVR S 40, SHEDDHE R AT o,

S IL DD T e B A AR AR i) L
SRS . HE Ak, RN AT RE ORI AR
IR A PR MRS, X s rh R AE
R Cy N SRS HEA IR = A S T N, b T 56
w3 A AR AR B BR R, R
1l AT I SR 2 5 SR AR AR IORE I L C 5 A
[F], 35 R e i I R s R S 4 A AL C
SR AR TR AT, SR R 2
P
2.3

T IEBEE PR AR T g S B A A A R
SERJEERITT 0], 2 S il 398 o AR A I BRURR FR B2 —
WU R L], S EERZFA V)L T T )
N SRR, $m T A N e R
e oYK IR 5T 38 0 AE A i i DR PR 58 0 1 o il
75 98 S R P R S R B ks
UEHH, FiiES: Bt JEUKR G, IR R AR T 8
FARA, T H AR B g () S B RN Bt BEDA]
KRR KB E . HAE Bt FEBUKREHL,
B Bt FEPKFEAAK 15 RIS, T IEIREGE PR T
247 %, TIERVEREREEEIESE S T 8.91 %, tiE

5 FET I T I A T R v I S 1 A
W, AEZESAEE, K 30 KIN, LEEIREESTE T
BT 16.36 %, TIRIRVEREIRNE . 75 JL0T IR NG e AN i
LAMEYE S E TS, BRI A2 35.69 Y% 19.70 %
H116.83 Yo 378 RO BRI M A0 D0 2 Jo et v JU) G B
ARt S A A S S 4 pF R T RS AT A
RIS T R SRS Bt R S BERE S AT
XA 7K - B I R I S M S, S5 R
T A AT N B Bt FERUKFE A& 2 AN
B 1k VPN BRIV A S A

3

e B DAL 0 R 1 S A 0 1) 5% AR B TV 22 A
2, IS IIWIRE R B TCE . 7 ZIRIERY,
FeIL VR e AT de A ], e Bk
RIVEE A RS S 52 4 Jir NSRAEHE] e BE DAL i o T
IR PRz — . AR A RNy, B A
Yuoxt LIEAEYBAT N, BRI I AR 2R )
wAERMEMARY K, HfaEre ezl Bl
AR PERIANTT TR o PRIIE, 4 i 3 0 i A 5
DRIV RS - HE PR3 A MY A 285 2R G50 1 XU M R
fiti, 5 0l RO BB AR I e A VEAY (4%
e DR E 0 PR P B TS M 2> 2 g A B BBE o 53 A
EAHERE, A7 REIE DR T3 B i i)
PN TIPS NI PRRCN e % S L TR
7, B REDN T3 E S R GBI AT
i 38 1 P (A 1 — PR R R BRI 5T, DA
A Hh RS T A VA

1  Romeis J, Battini M, Bigler F. Transgenic wheat with
enhanced fungal resistance causes no effects on Folsomia
candida (Collembola: Isotomidae). Pedobiologia, 2003, 47:
141 ~ 147

2 Lachnicht SL, Hendrix PF, Potter RL, Colemana DC,
Crossley Jr DA. Winter decomposition of transgenic cotton
residue in conventional-till and no-till systems. Applied
Soil Ecology, 2004, 27: 135 ~ 142

30 VRVEE, ¥, RN, & Bt EEFEHURAR R
DX AR T 2 B 2 AR PR A AR AL 2RS4, 2004, 24 (3):
432 ~ 437

4 g, B, SR BRI R EY) 2 R
PR M. B AR 249R, 2003, 14 (8): 1369 ~ 1373



5 4 1 R e

DA A4 £ L SR v () 5k B x5

ap= A 373

5

10

11

12

13

14

15

16

17

James RR. Utilizing a social ethic toward the environment
in assessing genetically engineered insect-resistance in
trees. Agriculture and Human Value, 1997, 14: 237 ~ 249
Sims SR, Ream JE. Soil inactivation of the insecticidal
protein within transgenic cotton tissue: Laboratory
microcosms and field studies. Journal of Agricultural and
Food chemistry, 1997, 45 (6): 1502 ~ 1505

Donegan KK, Seidler RJ, Fieland VJ, Schaller DL,Palm
CJ,Ganio LM, Cardwell DM, Steinberger Y. Decompo-
sition of genetically engineered tobacco under field
conditions: Persistence of the proteinase inhibitor I product
and effects on soil microbial respiration and protozoa,
nematode and microarthropod populations. Journal of
Applied Ecology, 1997, 34 (3): 767 ~ 777

Widmer F, Seidler RJ, Watrud LS. Sensitive detection of
transgenic marker soil
microcosms. Molecular Ecology, 1996, 5 (5): 603 ~ 613

Hoftmann T, Golz C, Schieder O. Foreign DNA sequences

plant gene persistence in

are received by a wild-type strain of A. niger after
co-culture with transgenic higher plants. Current Genet,
1994,27:70 ~ 76

W, HEE, BPPRTE, MR, Wi, Bt iR
AR erylAb i KR AAHE L S 6 AR AR 5T
RO RE, 2001, 34 (5): 496 ~ 501

FAERE, MIKE, B AR KR Bt BERUKREA T

T AR K SRS 1 I B R AR AR E R, 2003, 23 (11):

2353 ~ 2358

IR, A%, sUER, KR, KA. A Bt
e R KR - SR 1 (0 S i S T PRS2 4R, 2003, 14
(12): 2261 ~ 2264
Saxena D, Florest S, Stotzky G. Insecticidal toxin in root
exudates from Bt corn. Nature, 1999, 402: 480
Saxena D, Florest S, Stotzky G. Bt toxin is released in root
exudates from 12 transgenic corn hybrids representing
three transformation events. Soil Biology and Biochemistry,
2002, 34: 133 ~ 137

KT, R FE AR D A A N AR ) R A
2004, (1): 47~ 50
BT, RAK, BEPOR, REM, FFIRSE, R, F
SR, HILD BtOKREER 7E S I BRI L.
AR, 2003, 23 (4): 826 ~ 833
Losey JE, Rayor LS, Carter ME. Transgenic pollen harms
monarch larvae. Nature, 1999, 399: 214

18

19

20

21

22

23

24

25

26

27

28

Crecchio C, Stotzky G. Biodegradation and insecticidal
activity of the toxin from Bacillus thuringiensis subsp.
kurstaki bound to complexes of montmorillonite-humic
acids-Al hydroxypolymers. Soil Biology and Biochemistry,
2001, 33: 573 ~ 581
Tapp H, Stotzky G. Persistance of the insecticidal toxin
from Bacillus thuringiensis subsp. kurstaki in soil. Soil
Biology and Biochemistry, 1998, 30: 471 ~ 476
Crecchio C, Stotzky G. Insecticidal activity and
biodegradation of the toxin from Bacillus thuringiensis
subsp. kurstaki bound to humic acids from soil. Soil
Biology and Biochemistry, 1998, 30: 463 ~ 470
Stotzky G. Persistence and biological activity in soil of
insecticidal proteins from Bacillus thuringiensis and of
bacterial DNA bound on clays and humic acids. Journal of
Environmental Quality, 2000, 29: 691 ~ 705
Griffiths BS, Geoghegan IE, Robertson WM. Testing
genetically engineered potato, producing the lectins GNA
and Con A, on non-target soil organisms and processes.
Journal of Applied Ecology, 2000, 37 (1): 159 ~ 170
Donegan KK, Palm CJ, Fieland VJ, Porteous LA, Ganio
LM, Schaller DL, Bucao LQ, Seidler RJ. Changes in levels,
species, and DNA fingerprints of soil microorganisms
associated with cotton expressing the Bacillus thuringiensis
var. kurstaki endotoxin. Applied Soil Ecology, 1995, 2 (2):
111 ~124

FUR, BRR, AR, wIRE, EEE. Bt FERIK
RERT K fp o0 SRR A My P B IR R RS ). A2,
2004, 24 (1): 89 ~ 94
Savka MA, Farrand SK. Modification of rhizobacterial
populations by engineering bacterium utilization of a novel
plant-produced resource. Nature Biotechnology, 1997, 15
(4): 363 ~ 368
Oger P, Petit A, Dessaux Y. Genetically engineered plants
producing opines alter their biological environment. Nature
Biotechnology, 1997, 15 (4): 369 ~ 372
Binfl, By, Supt LB A ) R R STk e R R
TBUG RSG5, A5k, 1998, 18 (1): 1~9
Glandorf DCM, Bakker PAHM, Loon LC. Influence of the
production of antibacterial and antifungal proteins by
transgenic plants on the saprophytic soil microflora. Acta

Botanica Neerlandica, 1997, 46 (1): 85 ~ 104



374 + g1 37 %

RESIDUES OF TRANSGENIC PLANTS IN SOIL AND IMPACT ON SOIL ORGANISMS

WANG Hai-zhen XU Jian-min ~ XIE Zheng-miao

( Institute of Soil and Water Resources and Environmental Science, Zhejiang University, Hangzhou 310029 )

Abstract ~ With the popularization and application of transgenic plants an increasing attention has been paid to
their potential impact on the cultivated ecosystems. This paper reviewed progresses in the study on residues of
transgenic plants in soil and their effects on soil microfauna, soil microorganisms and soil enzyme activities. The review
should provide reference for ecological risk assessment of transgenic plants to soil environment.
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