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Effects of returning Bt cotton straw on soil nutrient characteristics
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Abstract: [ Aim] To study the impact of returning residues of genetically modified crops to soil on fertility characters. [ Method ]
Several Bt cotton varieties with different resistance to insect and non-transgenic conventional cotton ( Simian no. 3) were used as re-
search materials in this study. All the plants were mechanically smashed and returned in site after one or two growth cycles. 40 days
later, Bt protein content and the nutrient contents in soil were detected and analyzed to reveal the effects of Bt cotton straw returning
on the soil fertility characters. [ Result] The results showed that straw returning would not distinctly result in the increasing of Bt pro-
tein contents in soil for all cotton species. And moreover, there was no significant difference between Bt transgenic cottons and non-
transgenic cotton in content variation of soil Bt protein. The amount of organic matter, available phosphorus, alkali-hydrolyzed nitro-
gen, available potassium, total nitrogen, total phosphorus and total potassium can be significantly increased by cotton straw mule-
hing, and the soil pH value can be improved too. No significant differences in change scope were found between Bt cotton and non-
transgenic cotton. The above results are further confirmed by the grey relation analysis, and the effect of straw returning on soil fertil-
ity was not related to the insect resistance of Bt cotton. [ Conclusion]The improvement of soil fertility by straw mulching had nothing
to do with the insect resistance of Bt cotton. " Bt gene" does not become a restrictive factor for Bt cotton straw returning to improve
soil fertility. The soil fertility quality was not adversely affected by the straw returning. Instead, it can increase soil nutrient content
and effectively improve soil fertility. In sum, straw returning is so simple and harmless that could be used as a potential optimal
choice for transgenic plants disposal.
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(C20160032) . Hit Fh 184 ( €20160033 ) | K Fl' 202
(20160053 . Hi Fl' 206 ( 20160058 ) . il Flt 212
(C20160064 ) . Hi Fh 214 ( C20160066 ) | i F 221
(C€20160073) | Kt Flr 222 ( €20160074 ) , i Ffr 228
(C20160097 ) 1% Br FE AT AR, ok B AN [ A Ff
WS, A EATEL KR, W 3 %5 (Simian3)
ARG REDIAR SRR, LA RIS B RO R R
AR GK19 Rl AL i i 55 R e A Al i
Fifr, LAy 9 AN LRI HUR R AR 2 R B0 45 A ok
HEARDAL, AR R AL, SCH R A i 5 4%
IR WFFEM R B 1, A P8 bn i i
AR M 8 2 o DR R A P 5 4 4 WA ARG 6 3 v o (G
#B) Bt

x1 HARWEHEXER

Table 1 Some informations about the test materials

RS PR G5 R WO R B 2 Rk i ERER e &l

Material No. File Locator Code Bt protein in seeding leaves/(mg - kg™") Insect resistibility
ARk 202 20160053 H =1400 =N High resistance
HiFh 206 20160058 H
HiFp 212 €20160064 H
HAh 183 20160032 M 680~ 1000 s Middle resistance
HiFh 221 €20160073 M
FiFp 222 20160074 M
FiFh 184 (20160033 L 250~350 Hi Low resistance
HFh 214 20160066 L
HiFh 228 20160097 L
SRHTHAR 15 GK19 Cp 220~300 i Low resistance

o
=

Wi 3 5 Simian3
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Fig.1 Analysis on the detected amount of Bt proteins in soil
1RSI ATE 0; TT21 A KRR ; T2 A2 R

I . Original; II ; One growth cycle later; Il . Two growth cycles later.
2.2 % Bt BEREEEEM T ERS S 2N

TERE Bt BRI S 88 B RS FE AL 18 5 5
PR SR 2 AR AL, I X 1 R o B it
P8t o, 45 R R W, AR AL RS AT JRALIA B4+ 18
PHEZ 2R 2 20 AL A S0 s
F i AL S P i, DU (B RS A I A I
fn, B2 A AR RN R S A ) 7R R G R (R
2), B HL & A 5 R 55 R, pH {H R 6.02 ~
6.81, MRAERSHFIEALA H 5 138 pH (HA A A RE
4T, o e 3 pH {H34 7.00 LA T,

KM Tukey ZH LLH (P<0.05) #7571k % + 1
NE & 500 & m AR T, TR ST 1.2 MAEK R
WG, JGIERE H M L Cp JURMARRIBT MK 1 54
Bt FEFARFR ], 38 5 B IR AE 5 AR 7 L AR
AE AT GRS 3 %) Z 8] R FFJRALIE B H 1A
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FNES SRy R AAIRES TR EES (K 2).,
DI SE I RS FF A FHw] il 4 EAE S 2
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Table 2 The effect of Bt transgenic cotton straw returning on the soil fertility quality

P 25 & Total nitrogen/ (g - kg™") £ &/ Total phosphorus/ (g - kg™")
Insect- SR AR 2 AERME SR 1A 2RI
resistibility Initial One life Two life Initial One life Two life
value cycle later cycles later value cycle later cycles later
H 1.02+0.04a 1.20+0.03b 1.30+0.07¢ 0.59+0.03a 0.69+0.02bc 0.73+0.01c¢
M 1.05+0.05a 1.19+0.04bc 1.26+0.01¢ 0.59+0.01a 0.72+0.03bc 0.75+0.03¢
L 1.07£0.02a 1.22+0.06b 1.36+0.05¢ 0.65+0.02a 0.72+0.02bc 0.76+0.01¢
Cp 0.99+0.06a 1.13+£0.09b 1.36+0.08¢ 0.68+0.05a 0.75+0.02bc 0.79+0.02¢
Cn 0.97+0.01a 1.08+0.05b 1.23+0.09¢ 0.60+0.09a 0.69+0.08b 0.78+0.01c




55 1 1) TRE IS . B PR RS FRE X SR AR Y 5 <73 -
“gR2
o 4-@45 Content of total potassium/ (g + kg™") FHLE & Content of organic matter/ (g - kg™")
I)-rLlsecl— FEEUE 1AM ERIG 2 ERIE FEHUH LAMAERIE 2 RIE
resistibility Initial One life Two life Initial One life Two life
value cycle later cycles later value cycle later cycles later
H 14.44+0.82a 16.19+0.36hb 19.78+0.12¢ 17.40+0.85a 21.98+1.27h 30.93+0.41¢
M 14.73+£0.71a 16.26+0.46b 20.01+0.50¢ 16.51+1.82a 22.12+1.55b 29.19+0.44¢
L 15.25+0.10a 16.13+0.13b 20.14+0.23¢ 18.34x1.75a 21.93+1.36b 30.10+£0.93¢
Cp 14.90+0.74a 16.56+0.03b 20.50+0.16¢ 18.69+2.17a 23.02+0.94h 29.14+0.56¢
Cn 14.80+£0.91a 17.04+£0.57b 19.92+0.34¢ 18.18+0.55a 22.29+1.11b 29.67+1.03¢
_—_— % 5 R Content of available phosphate/(mg « kg™") AN & i Content of available potassium/(mg - kg™')
I}rl:secl- FEHUE 1AM ERE 2AERMIE FEHUE 1 MR 2AERBIE
resistibility Initial One life Two life Initial One life Two life
value cycle later cycles later value cycle later cycles later
H 11.25+4.35a 56.03+7.29h 82.95+1.25¢ 52.50+6.50a 101.48+7.27b 140.68+6.66¢
M 3.25+0.95a 52.47+2.49h 83.90+3.12¢ 58.50+5.50a 97.88+11.62b 139.59+9.92¢
L 10.00+0.80a 58.01+1.38b 80.95+1.85¢ 57.00+1.00a 96.86+8.65h 126.18+3.24¢
Cp 10.55+7.25a 51.04+1.00b 86.49+0.26¢ 87.00+£12.00a 110.25+5.89h 148.91+1.04¢
Cn 10.42+7.08a 53.12+1.65b 76.75+0.39¢ 62.08+0.35a 97.68+1.46h 128.49+7.96¢
_—_—_ B . & B Content of alkali-hydrolyzale nitrogen/(mg - kg™') pH {& pH value
It R IAERIUE 2 AMERE R IAERIE 2 AR
resistibility Initial One life Two life Initial One life Two life
value cycle later cycles later value cycle later cycles later
H 111.03+6.05a 125.81+5.94bc 135.07+5.10¢ 6.56+0.08a 6.81+0.12ac 7.02+0.04bc
M 103.36+2.95a 118.94+5.33b 131.78+2.56¢ 6.13+0.05a 6.28+0.15ac 6.52+0.17be
L 107.17+4.27a 122.78+1.59bc 131.01+1.99¢ 5.93+0.15a 6.37+0.11b 6.80+0.19¢
Cp 103.29+10.14a 116.68+12.61b 132.94+5.82¢ 5.65+0.09a 6.08+0.09h 6.55+0.31¢
Cn 98.33+0.55a 110.17+2.68b 123.32+6.30c 5.65+0.09a 6.02+0.30b 6.62+0.18¢

ISR CFIE AR HEDR) Jo A F/ING T8 FoRTE 5% KF B2 3% .

The data (means+SD) in the same column with the different letters mean significant differences at 5% level.
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VI AR iRV S P W P g e S
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0.3165.,0. 1999, 0. 1273 . 0. 0851, 0. 1999, 0. 0418,
0.0296,, £t —F AR g, HZ IR R 19— Btk

fhr CI 4 0.0693, SREHL—3EH84R RI L2 CR=
0.0525<0.10 , 38 5 — PRI, I B P45 3L, 75 2
A ) FE (A T A
Fi 530 (1) 3% H M L. Cp.Cn FrfE/NX 1
SIESHO R L, e (2) 15381 Ptk
P BT AE TR0 /N X1 AT ) 43 B AE RS FF348 R
Zead 1 2 AEAE R 3 AN TR ] A5 S S Bk
SRIRE 1225 17 B R I B AR TR 25 /8 DX G IG
PP EEAE IR T RREAR ZR A G, i b
BEOYHT A5 B BELi & R 22 [ 1 25 57 YRR RS AT 8
HH X 4 RE Ty B R sg e, 25 SR B, ZERS FHi4
A Zead 1.2 AR KRS AR [ S /9 3 A A [R] s [
MESHFHINNLEE R 7518 0.528.,0.626 F
0.781, R MIA OCIR B HE 7, S A1 i8 i <2840 —4F
AR IAREFFIE H <2 AR AR KIARSFFIA H, =3 Z )25
G RHREAE P<0.01 K- FEAR R E 2T (R 3) .
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Fig.2 The relationship between insect-resistance of Bt transgenic cotton and the variation of soil fertility quality after cotton straw returning
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Table 3 Grey relational total analysis of soil fertility
) - KEEFRHL Correlation coefficient o L ) Lﬁﬁii‘ﬁ‘ﬁﬁi%ﬂlﬂ
MH s 2H 28 W AR ARG om0 Integrated  FHIME SRR 2AH
Ttems tance  Total Total Total Organic  Available Available hydrolyzale rglat?ng Mean C]‘_’;E%au'?n
nitrogen phosphoru potassium  matter  phosphate potassium nitrogen egree dillerence
I H 0.621 0.513 0.609 0.462 0.357 0.423 0.703 0.532+0.004  0.528A /
M 0.640 0.510 0.620 0.452 0.335 0.438 0.650 0.521+0.009 /
L 0.649 0.545 0.639 0.472 0.353 0.434 0.675 0.538+0.003 /
Cp 0.604 0.556 0.626 0.477 0.355 0.528 0.653 0.534+0.016 /
Cn 0.595 0.517 0.623 0.470 0.355 0.447 0.620 0.515+0.005 /
I H 0.741 0.567 0.679 0.518 0.566 0.585 0.830 0.644+0.006  0.626B 0.112+0.008a
M 0.732 0.583 0.683 0.520 0.538 0.571 0.765 0.626+0.014 0.105+0.006a
L 0.756 0.581 0.677 0.517 0.577 0.565 0.798 0.640+0.011 0.102+0.008a
Cp 0.691 0.600 0.696 0.533 0.528 0.628 0.754 0.624+0.011 0.090+0.011a
Cn 0.654 0.565 0.721 0.522 0.542 0.567 0.695 0.599+0.004 0.084+0.003a
I H 0.826 0.592 0.893 0.680 0.861 0.843 0.935 0.800+0.019  0.781C 0.268+0.015a
M 0.790 0.606 0.913 0.641 0.880 0.837 0.893 0.775+0.021 0.254+0.018a
L 0.889 0.611 0.923 0.661 0.829 0.723 0.883 0.783+0.017 0.246+0.017a
Cp 0.888 0.628 0.954 0.640 0.926 0.925 0.910 0.813+0.016 0.279+0.007a
Cn 0.762 0.626 0.905 0.651 0.767 0.742 0.806 0.733+0.032 0.218+0.031a

LR FRE IR 1o 1 AN ARIE 5 I 2 AR  SFREAUA R RS TR R 2257 B3 (P<0.001) ; SRERFE 225 ARG PR30

TREFES(P<0.05),

I . Before straw returning; II : One growth cycle later; Il ;Two growth cycles later. Different capital letters in the same row for the mean value

meant significant difference at 0.001 level.Same lower case in the same row for value difference of the grey comprehensive relationship degree meant no

significant difference at 0.05 level.
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