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Effects of continuous planting of transgenic cotton on the community structure of AM fungi in soil
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Abstract: To detect the effects of cultivating transgenic crops on the community composition of soil arbuscular mycorrhizal (AM) fungi, we
employed two transgenic cotton varieties, 013011 (drought—resistant) and SGK321 (insect—resistant), and their parental varieties TH2
(drought—resistant receptor) and Shiyuan321 (insect—resistant receptor). The Polymerase chain reaction—Denaturing gradient gel electro-
phoresis(PCR-DGGE) technology was used to analyze the community structure of the AM fungi in the soil. The results showed that the min-
imum similarity of the AM fungi in the soil with planted transgenic cotton and non—transgenic cotton was 0.6, indicating that the transgenic
cotton planting had no significant effect on the community structure of the AM fungi in the soil during the blooming and the wadding stages.
No significant difference in the richness(S) of the AM fungi was found between the soils planted with the transgenic and non—transgenic cot-

ton during the blooming and wadding stages. The Shannon—Wiener index(H) of the AM fungi in the soil planted with Shiyuan 321 was signif-
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icantly lower than that planted with SGK321 only at the wadding stage, However, no significant difference found among the other growing pe-

riods and other cotton types. The evenness (Ey) of the AM fungi in the soil planted with TH2 was significantly higher than that planted with

013011 only at the wadding stage, but no significant difference was observed among the other cotton types and growing periods. The DGGE

fingerprinting of the AM fungi in soil planted with the transgenic cotton was very similar to that planted with the non—transgenic cotton at the

same growing stage, indicating that the impacts of planting the transgenic cotton on the community structure of the AM fungi in soil was

small. The predominant genera were Glomus during both the flowering and boll-setting periods. The community structure of the AM fungi in

the soil only change temporarily with the growing periods, but is hardly affected by the planting of the transgenic cotton.

Keywords: arbuscular mycorrhizal fungi; transgenic cotton; Polymerase chain reaction—Denaturing gradient gel electrophoresis(PCR-DGGE)
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Table 1 Primers and conditions used for PCR

B PCR 519
Nested PCR Primer

BIMIFSI(5"E37)

Primer sequences(S "t037)

IFaE S8

Reaction conditions

o AML1 ATCAACTTTCGATGGTAGGATAGA 94 °C 3 min;94 °C 305,50 C 30 s,

Stepl AML2 GAACCCAAACACTTTGGTTTCC 72 °C 45 5,35 M ;72 C 7 min

b2 NS31 GC-CGCCCGCCGLGLGLGGEGGGLEGGGGCGGGGGEA CGGGGGGTTGGA 94 °C 3 min;94 °C 305,54 °C 20 s,

Step2 GGGCAA GTCTGGTGCC 72 °C 45 5,35 ;72 °C 7 min
G101 GCC TGC TTT AAA CAC TCT A

1 *GCIJFHI N 5" -CCCCCGCCGLCGCLGCGGLGCGEGLGGGGCEGGEGGGCA CGGGGGGTTGGA GGGCAA GTCTGGTGCC-3
Note: *The sequence of GC~clamp:5'-CGCCCGCCGCGCGCGGCGGGCEGGGEGGGGGCA CGGGGGGTTGGA GGGCAA GTCTGGTGCC-3".
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repeate three times for Shiyuan321. D1,D2,D3 repeated three times for SGK321. The same below

B iRt mAES A (a) L Z2HA () DNA 42 EX

Figure 1 DNA samples extracted from the cotton soil at flowering and boll-setting stage(a) and boll opening stage(b)

M M
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.

M 7 50 bp ladder.
M is 50 bp ladder.

B2 T EERERH(OMEREH O AMEENITS FEPCRER
Figure 2 AM fungi ITS fragment PCR results of the cotton samples at flowering and boll-setting stage(a) and boll opening stage(h)
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KL H L (National Center for Biotechnology Information,
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FEA I8 (3R 2 .38 3) LA SRR 48 S B (81 3) &
B, FE #0005 R Al 2%l R 2 X IR TH2 R
013011 (4L 5) AIE 321 F1 SGK321 (HL ) £ K 3LA
i, Y4087 Uncultured Glomus (BR3275 )& ) .Uncul-
tured Glomeraceae (BREZEFZF} ) \ Uncultured Glomeromy-
cota (BRZETH ] ) . Uncultured Rhizophagus ( H3 7 %¢
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The figure represents the bands of clone sequencing during flowering and boll-setting stage (a) and boll opening stage(b)
3 FHEEMBMIFHRERERELRS (OMLREM () LIRP AMEREHELE DCCE BG5S 47
Figure 3 DGGE fingerprint analyses of AM fungi communities planted with GM verus Non—-Gm cotton at

flowering and boll-setting stage(a) and boll opening stage(b)

J& ) F Glomus sp., H. 5% B 885 (1 55417 K £ 4 Uncul- R2 HLHFEI S EMREIRIES R
tured Glomus (ERFEEJE ) , K IIY, Uncultured Glomus (Ek Table 2 Sequence identification and homology analysis of
W E ) I FEIL S E . X TH2 #1013011 (41 5) flowering and boll-setting period
FEMMAE BrETE (K 3) K BLEAT 18 4547 24 R It ks BT [ 58 1 5 O e A HILLEE %
*% 013011 (EI:I)EE: ) fl%éﬁ %% , ﬁ%’“@ F Uncultured Glo- 1 KY232445.1 Uncultured Glomus clone 100
2 KU246928.1 Uncultured Glomeraceae clone 99
ok "
maus ( };‘k%ﬁ}ﬁ ) ﬂ] Uncultured GlomeromyCOta clone ( I* 3 KT291389.1 Uncultured Glomus clone 100
T Hs Y BR =y A
iﬁ*"l’ ) 5 %'ﬂ? 13 jﬂjt%% *qu TH2 #ﬂ‘ﬁ%'ﬂ? ’ E T 4 KY232464.1 Uncultured Glomus clone 99
Uncultured Rhizophagus (MR HIZEFEE ) . XF Ho A7 8 321 5 AB630084.1 Uncultured Glomus 99
F1SGK321 (*}JEEE. )#;%?Eéi@i%( K 3) 7/{}%%% 13 ﬁ‘j 6 KU247079.1  Uncultured Glomeraceae clone 100
IR AE SGK321 4745 45 , J& T Uncultured Rhizoph- ; Eiiiiggi Encu?urej giamw cione 19090
. ncultured Glomus clone
A A N e 4
agus ( *E@%ﬁ)% ) AR 24 j\:’jfz%% 1:% E:LTQ 321 q:ﬁ‘ 9 KP201526.1 Uncultured Glomeraceae clone 100
H 2%, J& F Uncultured Glomeromycota (ERZER]) . 10 KY232417.1 Uncultured Glomus clone 100
AR BETE GenBank WS SR ALY AM EL I 40 2 Hp R 31 5 11 KY232457.1 Uncultured Glomus clone 100
/%% 17 *H ,fu E{J éj\%ls . []j:fél}; %E‘UUIJ }*? E{er:"é EII:l‘II %% ;:P WigH 12 KJ740956.1  Uncultured Glomeromycota clone 100
— o 13 LN715091.1 Uncultured Rhizophagus 100
X B TH2 F1013011 (HT ) A7 38 321 Fl SGK321 (Hii neuttured Mizophagts
b A e ) 14 KM658439.1  Uncultured Glomeromycota clone 99
EEI‘ ) gj‘j/\ ﬁ AR, iéj@‘ i ﬁ Uncultured RhLzophagus 15 AB695021.1 Uncultured Glomus 99
( *E@%%E ) . Uncultured Glomeraceae ( Bﬁ%%*ﬁ’ ) N 16 KX349107.1 Uncultured Glomus clone 99
Uncultured Glomus ( BR % %% J& ) | Rhizophagus sp. . Un- 18 KY232521.1 Uncultured Glomus clone 99
cultured Diversispora ( % i % % J& ) . Uncultured 197 KE358550.1 Glomus sp. 100
. X 20 KJ740950.1  Uncultured Glomeromycota clone 100
Glomeromycotmi Zill [jriiulturei Claro‘Ldeoglomus (HhE 5 KX099708.1 Clomus sp. 100
TWHREIR ), HAT BB R I A5 K220 Uncultured Clo- 22 KY232455.1 Uncultured Glomus clone 100
mus ( Ij%% %3‘ E ) B ﬂ:[ﬁ Uncultured Clomus ( I*%%E ) 23 KJ740950.1  Uncultured Glomeromycota clone 99

SALFEMEIE . X EE TH2 F1013011 (BT 5 ) FEAL 8 & 24 KJ740848.1  Uncultured Glomeromycota clone 99
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I (18] 3) A AT 18 ARG BE DR TH2 543 4541
J&T Uncultured Glomus(PREETEE ) , 5117 15 N RA
K3 013011 ¥54 44, J& T Rhizophagus sp. (Hi #1925
J&) o XF A I 321 T SGK321 (i HL ) £ b 5 8L &L 3%
(K3) kA RHEA 45407 . ARRETE GenBank S SR AR
Y AM H 3 43 A 3R 31 5 257 16.20.21 .23 .24 FH AL
F3 MEHFIEEMRFEEDITER
Table 3 Sequence identification and homology analysis of

boll opening stage

Fihi's B (F Y v 9 T HHRLE /%
1 KX809136.1  Uncultured Rhizophagus clone 100
2 KX809135.1  Uncultured Rhizophagus clone 100
3 KU247079.1  Uncultured Glomeraceae clone 100
4 KY232445.1 Uncultured Glomus clone 99
5 KY232455.1 Uncultured Glomus clone 100
6 KY232438.1 Uncultured Glomus clone 99
7 KX099707.1 Rhizophagus sp. 100
8 LT158571.1 Uncultured Glomus 100
9 KX349119.1 Uncultured Diversispora clone 100
10 KY232457.1 Uncultured Glomus clone 100

11 MF567531.1 Uncultured Glomeromycotina clone 100

12 KC558541.1 Rhizophagus 100
13 LT672508.1 Uncultured Claroideoglomus 99
14 KX349107.1 Uncultured Glomus clone 99
15 KP757870.1 Rhizophagus sp. 99
17 FR832460.1 Uncultured Glomus 99
18 KY232454.1 Uncultured Glomus clone 100
19 KT291397.1 Uncultured Glomus clone 100
22 KX349107.1 Uncultured Glomus clone 100
25 KY232519.1 Uncultured Glomus clone 100
26 KT291331.1 Uncultured Glomus clone 98
27 KY232529.1 Uncultured Glomus clone 100

23 TEAMERSHES

AM ELIR 1 2 M4 BUR BT R R B A
A S B 5 B a5 G dabn o — T B A - LA
F8E(H) 515 (En) FIE 5 (S) R, R4 DGGE
B 2 B 3% v g 2% 45T 10 K BE LU SR AR — JE N 8 5K
(H) 575 (Ey) M8 B (S) #7409

S5 ORI e AM B AR - SR R B A
ntZ A I 321 B F AT SGK321, HiAy ¥ ok & B i
k25 TH2 013011 LA 4 321, SGK321 Ay 1 3
AM L F & S A RN R LIS E 2R
T 3gErh AM B IE A9 3 5 EALAE T 2 TH2 3% 5 T
013011, HAeH R LB EEE R (F4),
24 EHERUESTRREELEHOH

I FERR AR R Bt 38 2ok R A 4%
£ (The unweighted pair—group method with arithmetic
averages, UPGMA ) AT R A3 o — My AL B2
KT 0.60 518 B A FEAA BA a7 AR M . ASBE
FE AR AL H 4 AN ] - AR A 1 ds /N AU S 0.65
(Pl 4) , 7t 220 4 FpoAS 5] 1= 59 S 1 B /INAFLARLEE Ky
0.61([&14) ., TLHARE 5L AR 5 8 HUAR 158 b AM FLIR
HEIE L5 AL A A 23 22 e AN 1 3

SR AR Y 1y 91 5 80 P Hh i 2 AT
FUAHABLEE 7E 99%~100% 5 - 22 BAM 3 ) 1) 15 45k 122 v
(9 E 60 0 A BB AE 98%~100% . 151 15 3545 ik Sk
DR 91 5 AR AL 1% L, R T MEG A6 1 44 Neighbor—
Joining LM R Gk B W IFEAT RGE K F 4 (K5
FIE 6) o A48 HIFE AR 4 F A b 5 2% ¢ Z 19 A U
JE 405 1.3.4.6.7.9.10, 11,1214 21 22 FE 1l T4
LRBE A0 2.5 IS TR T 56 2 25 5 45717 816,18,
19.20.23 24 JE ) 145 3 61 s 4501 13 58 4 K%

#&4 DGGE EliE ZH R
Table 4 DGGE profiles diversity index analysis

H KM Growth stage

il Variety T - gh #5855 (H) Shannon—Wiener index FE&EJE(S)Richness 2571J% (E,)Evenness

AL W] Flowering and boll—setting period 321
SGK321
it 2] Boll opening stage k321
SGK321
AL W] Flowering and boll—setting period TH2
013011
it 2] Boll opening stage TH2
013011

3.19+0.01a 26.67+0.58a 0.97+0.00a
3.10+0.07a 26.00+1.00a 0.95+0.01a
3.37+0.00b 32.00+0.00a 0.97+0.00a
3.41+0.00a 32.67+0.58a 0.98+0.00a
3.06+0.06a 25.33+0.58a 0.95+0.02a
3.14+0.04a 25.00+1.00a 0.98+0.00a
3.25+0.05a 28.33+1.15a 0.97+0.00a
3.20+0.04a 28.00+1.00a 0.96+0.00b

TE : [FSUA Rl INE R 3R] — A2 77 W RS DR AL R e ZE R AR 2 AR A8 K22 57 (P<0.05)

Note: Different small letters within the same column mean the same growth period of transgenic cotton and non—transgenic cotton diversity index

difference (P<0.05).
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Figure 4 Dendrogram of AM fungi communities at flowering and boll-setting(a) and boll opening stage(h) based on DGGE fingerprint
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Figure 5 Phylogenetic tree of flowering and boll-setting period
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Figure 6 Phylogenetic tree of boll opening stage
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