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Effects of Transgenic Chi+Glu Cotton on Functional Diversity of Soil Microbial Community
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Abstract: Through studying effects of transgenic Chi+Glu cotton on functional diversity of soil microbial community, we aimed to reveal the
safety of transgenic cottons on the soil ecology environment. The functional diversity of soil microorganism community of transgenic Chi+Glu
cotton, transgenic Bt cotton and un—transgenic cotton in different growing stages were analyzed by Biolog Metabolic Fingerprinting method.
Although there was no significant difference in the number of soil microorganism community between two transgenic cottons, the number of
soil bacteria and actinomycetes of transgenic cotton were significantly higher than that of un—transgenic cotton in stages of flowering and boll—
forming stages, while the number of soil fungi was significantly lower than un—transgenic cotton. Compared with un—transgenic cotton, trans—
genic cotton had less effects on the carbon source utilization ability, Shannon functional diversity index, Simpson index and McIntosh index of
soil microbes at sowing, seeding, squaring and boll-opening stages, but increased the carbon source utilization ability, Shannon functional di—
versity index and McIntosh index at flowering and boll —forming stage significantly, while its Simpson index was significantly lower in the
flowering and squaring stages. The principal component analysis showed that the 31 carbon sources utilized by the transgenic and un—trans—
genic cottons had significant difference in the flowering stage. In the squaring stages, the transgenic cotton had a higher utilization of car—
boxylic acids, amino acids and amines than that in un—transgenic cotton. It also indicated that in the boll-opening stage, the transgenic cotton

had a higher utilization of carbohydrates and carboxylic than un—transgenic cotton and the two transgenic cottons had a low utilization of car—
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bon sources. The result revealed that transgenic Chi+Glu cotton had significant effects on the soil microorganism community in the flowering

and boll-forming stages, while, had no significant difference with transgenic Bt cotton.
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Table 1 The number of soil microbial community of transgenic and non—transgenic cotton at different growing stages

WA HRAE AT R Ll 2.4l piz 43 224
Microorganisms Cotton variety Sowing Seeding Squaring Flowering Boll-forming Boll-opening
41 Bacteria Chi+Glu 61.73x1.94a 97.88+2.30a 128.86+3.12ab  170.25+3.23a 246.10+2.25a 94.19+1.92a
(x10%fu-g™) ZHM24 61.49+1.48a 93.4242.26a 122.82+2.20b 156.90+2.42b  237.69+1.98b 92.66+1.99a
Bt 61.10+1.63a 94.85+2.34a 134.73+1.76a  161.71+3.66ab  248.14+2.97a 94.69+2.00a
THERBS Actinomycete Chi+Glu 85.47+1.66a 80.80+2.22a 107.28+2.51ab  160.56+5.83a 122.23+2.49a 90.40+2.05a
(x10°cfu-g™) ZHM24 86.54+1.38a 80.64+1.82a 100.45+2.49b 147.54+4.28a 111.77+2.95b 88.25+1.71a
Bt 85.42+1.31a 76.34+0.68a 109.69+2.66a 153.08+2.81a 122.00+1.79a 91.27+3.59%a
E W Fungi Chi+Glu 6.37+0.37a 8.66+0.41a 13.60+0.91a 21.91+0.63a 25.56+1.16ab 13.02+0.66a
(x10%fu-g?) ZHM24 6.51+0.41a 9.30+0.37a 14.24+0.75a 22.72+0.87a 27.15+1.06a 13.76+0.88a
Be 6.64+0.58a 8.27+0.27a 12.64+0.64a 20.64+0.59a 23.29+0.64b 13.81+0.54a

B Chis Glu Jof ChiGlu TUR AL AT 24, ZHM24 JyfAF 24, B HRBLi 155 [Al— UL WIRB b R 5 Rl KR
I e (B P A PR R E B 3 22 5 (P<0.05),
Note: To the same microorganism, different letters following the figures in the same column means significant difference at 0.05 level among different vari—

eties at the same growth period.
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Table 2 96 h average well color development(A WCD )of soil microbial community of transgenic and no—transgenic cottons

HEAE SR Cotton variety 3EFHHH Sowing Th i Seeding W Squaring 3 Flowering 23 Boll-forming 1+ %3} Boll-opening
Chi+Glu 0.644+0.007a 0.708+0.005a 0.971+0.022a 1.299+0.014b 1.455+0.016b 0.840+0.013b
ZHM24 0.635+0.005a 0.713+0.007a 0.893+0.046a 1.178+0.015¢ 1.399+0.014¢ 0.821+0.013b

B: 0.627+0.002a 0.704+0.004a 0.999+0.022a 1.372+0.017a 1.594+0.010a 0.892+0.009a

T - [ — B AR FEARTE R — A B AR RIRRAE S P i) AW CD FHE B2 57 (P<0.05),

Note: Different letters following the figures in the same column means significant difference at 0.05 level of AW CD among different varieties at the same

growth stage.
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Figure 1 Effects of different cotton variety on utilization of different carbon sources by soil microbes at different cotton growing stages
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Table 3 Microbial community diversity ,dominance and evenness indices of different cotton varieties

R FRAE R ] 2l iz 2] 2235
Index Cotton variety Sowing Seeding Squaring Flowering Boll-forming Boll-opening
Shannon 7541 Chi+Glu 3.239+0.005a 2.922+0.054a 3.218+0.008a 3.387+0.020b 3.184+0.024b 3.230+0.055b
Shannon Index ZHM24 3.236+0.014a 2.883+0.025a 3.210+0.011a 2.965+0.047¢ 2.863+0.028¢c 2.936+0.023¢
B 3.201+0.012a 3.017+0.086a 3.210+0.006a 3.611+0.020a 3.407+0.025a 3.533+0.033a
Simpson FH%{ Chi+Glu 0.957+0.000a 0.943+0.003a 0.955+0.000a 0.955+0.000b 0.964+0.001b 0.953+0.002b
Simpson Index ZHM24 0.956+0.001ab  0.949+0.001a 0.954+0.001a 0.966+0.002a 0.975+0.001a 0.965+0.001a
Bt 0.954+0.001b 0.944+0.005a 0.955+0.000a 0.945+0.001¢ 0.961+0.001c 0.951+0.001b
MclIntosh F5%% Chi+Glu 4.163+0.039a 5.323+0.025a 6.377+0.127a 8.206+0.078b 8.957+0.088b 5.543+0.072a
Meclntosh Index ZHM24 4.141+0.012a 5.281+0.061a 5.958+0.257a 7.607+0.096¢ 8.433+0.081c¢ 5.376+0.085a
Bt 4.132+0.009a 5.188+0.029a 6.589+0.127a 8.674+0.091a 9.503+0.065a 5.523+0.069a

T« A — TR BRSO R TR AR R — A= A A ] it i (2 B 7 (B 2 22 57 (P<0.05 )

Note: To the same index, different letters following the figures in the same column means significant difference at 0.05 level among different varieties at

same growth period(P<0.05).
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Table 4 Principal components characteristic vector for whole

cotton growing stages

WH  FER T E TR % Bt ETE%
Item Latent root Percent ofvariance Percent of totalvariance
PC1 17.239 55.611 55.611

PC2 4.248 13.704 69.315

PC3 1.999 6.450 75.765

PC4 1.595 5.145 80.910

PC5 1.301 4.196 85.106
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fils 4 ASEHEX MTF, BRI 2R A 7E PCL EY
77 1 b Hoph 4 A PCLIEJ T | PC2
Hede 3k SR FHAD 4 AN X 20T, S At 2
W Aade PC2 BIEJT [0 b, FAlRHI A 7E PC2 A9
77 1) b o TERE R O RS BRI 2R B
DA AE 55 5 MU 7E T S il A W R v BRI X
FEAML, MO PEAE % 2 DIARAE 5 W MU 7 - S ik
BRI REZES , PC2 W LUE B X 435,
WHUR P AR 24 S50 AR 7E PC2 WY IEH Ty [ L, T
SR AL 2 e PC2 (S oy ) B (& 2. &
3)o % PCA RYMISE R RGER: , % PC1 #1 PC2 BTMk
AIRHIE ) B RECR T4 T 0.5 BBRIEE RIS FT B 42
(£25), M2 5 WL, % PC1 STERK A BRIEA 20 B,

HApEERI G 25% W58 b 25%, RIRAE & 20%,
XF PC2 STER KA BIEA 17 Fp, Hrp &R &
35.3%, R I 23.5%, MRS TERM, 5 PC1IE
AR BB A B JE A kIR 80 (0.935). K%
(0.930) . L-K[J& MR (0.896) L2252 (0.890) . L-
FER(0.876) , FAAHRMBRIE A v-F T B (-0.077);
5 PC2 IEM SRR B BIBRIEA R (0.922) .a-3F
FOWIHE (0.916) .D-3E 15 (0.836) , 11 AH 5% B Bk I K
D 2L HEE R (~0.087).

XF 3 AR IE WA A T A Y
7% 96 h B AR 43 A HEAT T 8043 (PCA) S b 45 51
R EEEME S H AT B B e R
W 4 MR B B PCL43TF, AR
Sy AaTE PC1 Sl nl, WANFE R IES Fa7E PCL
EHTT 10 ( 2), S£%E PCA MR REERM: , A RA:
B XS PC1 1 PC2 SRR AL B RBOKFHEF
0.5 FBRIFZRAI (R 5), X B FE A AR HA A At
2 PC1 TR B R B I8 4 7 4 12,20.20.19.19
i, BN FERRER R RIS, WHEH .
B e 8 R AR 21 PC2 STRRE K AR IE 4 51 A
13.10.13.17.8 1,

3 itig

JUT JRGAN B-1, 3~ RO HL AT [ Al B 40 M
BERYMEA, OF HAEM S BEAE R IR —F RA hHE
AT, SEXPIR R N TE S —3R
BEE R AR RS, ARG TR
Chi+Glu ST BERARAE . AR PR Hrx + AR



55 30 555 10 4 K ok ® K OB OF % #® 2087
25
20F
R
n [0}
15f § ob
n DDD
or m m m
0, 1.0F
- p
8 P P 0.5 k, ok
2 104 oo o
A i
:/I 1 1 1 090 1 1 Jﬁ?l él(ﬂ 1
S ;
£-20 -15 -1.0 -05 0 h 05 . 1.0 15 200 1 25
- e BE 0, e
b a -B5oy tOB
h
-1.0f
i
-1.5[~ Pd Qad
e LO
d
20"
PC2(13.70%)

[Al—F:A0 3 AR SRR 3 IREE . The same letters represent different points of three different duplicate.

a.b.c - HMRFIEFIK Chi+Glu ZHM24 F Bt, a, b, c represented Chi+Glu,ZHM24 and Bt at sowing stage respectively;d.e.f 23 BIC R B HIHY
Chi+Glu ZHM24 F1 Bt, d.e.f represented Chi+Glu,ZHM24 and Bt at seedling stage respectively;g.h.i 23 BCFEEE I Chi+Glu . ZHM24 F Bt, g.h.i
represented Chi+Glu,ZHM24 and Bt at squaring stage respectively;j. k.1 3 HCFEIERIH Chi+Glu ZHM24 Fl B, j k.l represented Chi+Glu,ZHM24 and
Bt at flowering stage respectively;m.n.o 43 BI{RFE LA Chi+Glu ZHM24 F1 Bt, m.n.o represented Chi+Glu,ZHM24 and Bt at boll—forming stage re—
spectively; p.q.r 2 HUCFEMZAY Chi+Glu ZHM24 #1 Bt, p.q.r represented Chi+Glu,ZHM24 and Bt at boll-opening stage respectively.

B2 BNEEH6h TIRFHEMBEENRS ST

Figure 2 Principal component analysis of soil microbial community after 96 h culturing for whole cotton growing stages
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Table 5 The Number of carbon sources with loadings =0.50 grouped at different cotton growing stages

T H Item ﬁ%@?@ WEE ﬁ@% ‘ ZRY% XX%%‘%%?@ 55@%@ &1t

Amino acids ~ Carbohydrates Carboxylic acids ~ Polymers Miscellaneous Amines Total
Tl Seeding PC1 3 5 3 0 0 1 12
PC2 1 2 4 2 3 1 13
#1 Squaring PC1 5 6 6 1 1 1 20
PC2 0 3 1 3 2 1 10
£ Flowering PC1 2 6 6 3 2 1 20
PC2 4 2 4 1 1 1 13
23 Boll-forming PC1 5 3 7 2 1 1 19
PC2 2 4 4 4 2 1 17
2 1] Boll-opening PC1 4 4 5 3 3 0 19
PC2 2 2 1 1 1 1 8
BAHF ] Whole stage  PC1 5 5 4 2 2 2 20
PC2 6 1 4 3 2 1 17
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