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Host Plant Preference of Tetranychus
turkestani to Transgenic Cotton

LI Guangyun'?, LI Jingjing"?, QU Heli""* , WEI Qiuyang' and ZHANG Jianping'*
(1. College of Agriculture, Shihezi University, Shihezi Xinjiang 832000, China;
2. Key Laboratory at Universities of Xinjiang Uygur Autonomous Region for Oasis Agricultural Pest

Management and Plant Protection Resource Utilization, Shihezi Xinjiang 832003 ,China)

Abstract In order to study host plant preference of Tetranychus turkestani to transgenic cotton and
its isotypic non-transgenic cotton, as well as the relationship between host preference of spider mites
with nutrients and secondary metabolites, feeding preference and oviposition preference of cotton spi-
der mites to Zhongmian 41, SGK321 and their corresponding non-transformed isoline Zhongmian 23,
Shiyuan 321 were investigated by using dual-choice disc tests. In addition, nutrients, secondary me-
tabolites and morphological characteristic of cotton leaves of different cotton varieties were deter-
mined. The results indicated that spider mite showed preference to Zhongmian 23 and Shiyuan 321,
which had lower content of gossypol compared with genetically modified cotton. It appeared that ge-
netic transformation changed metabolic pathway, resulting in a higher preference of spider mites to
non-transformed cotton varieties.

Key words Transgenic cotton; Tetranychus turkestani ; Host plant preference; Biochemical charac-

teristics; Morphological characteristics
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il o AH 55 B[R] I, — 20 22 35 A Ay e 5 PR A AL 110 Fi
L SR AR % SR AT A i 1 4 AR L AL A 5] R B
18 ) AL« 948 43 UL LG A o L AR B (A phis
gossypit Glov. ) B (Lygus lucorum Mayre) )
Hoik BT PR, w3 DA AR 3E AT A SR
fili s TRTE AT AR RE AR 55 B2 W0 K R e B PR AE 1Y
Tl A T B e i DA A FH 5 b 3 B AR A

FR » [ P A 27 2 7 B 5 DR 4B XU 3 A 7
T2 AT K BIF 5 OIS AR 22 JAR, . A I g 4
EI3 S INGEE7/ DO - S i B O W (E PP T/ S )
FASXT Y A RO SRR R —
S TAR ) rb O A A A A A 18 | BT K
T 25 e A 6 5 R A R O B el et 6 A 3 R PRk
M LR, 5T ik PR R A o i gl ) S e )
bheEE DL Z BE MW ( Tetranychus urticae Koch)
N BIFEATARSE » 5T T ke PRRE 0 X — R - i A A
SRR C A ) 2 HGE . Lozzia %5
BIF 5 4 i (R B KA LB K b BRI By AR5
W 1) P L AE TR RS M L R 5 R A K B
A IFEAL R S5 R AT 35 22 5 . Esteves 1%
Dutton % Ay % PR RS ) K 23 5% i — B i
W AE R B S8, H N e BRI LT X Bt
X 2 b M- W5 ( Tetranychus cinnabarinus Bois-
duval) F H Kz 8] BAE AR T IRIE, kK I
PR X 3% 2 22 AROR b i gl AR S, H R
A 7 ATE T AU A DR e DR FE e e g Y e
TR HUR I HL 28 Rk B B AR

A B S0 S I 06 2 BT A A6 2R 7 Bk rh =R
FEF R H B DA AL 00 b i 1 BROZ AR 1
o T DAk 2 s B AR AE T 120 LR S ) R iR R
fifp TR 14 [ 0 L2 T O T Il 0 A i DR AL )
FVEFEE R AT T 6 WA E . AR B R - H
SHC S S o ol 0 2 R DR AR A RN R AR A0 2 i 4
PE IF A FAE Y A AL RR A B 25 FRAE 5 10 40 25
PR 52 e i S~ 0 D DAL 5 L Ay 2 R DR A A6 A= 2
LA VER R A AL 42 HE AR L O T SRR A A X

S SE PR ARAE LA 05 1 73 B
1 M5 7%

1.1 i + B H 818 i 45

P + B H 38 05 [ Tetranychus turkes-
tani (Vgarov et Nikolskii) ]k 2% N RXZ-260B
R RE N TARMEAR N QRREE D 28 C£0.5 CL 4
XPHREE R 7000 5% B L s D= 16 = 8)
FH 71 5. (Semen canavaliae Gladiatae) £ 1 1H M 1)
R Pt o A
1.2 iR 7EmH

P HR AL (Gossypium hirsutum 1L.) 5 ffrhy
XA (Bt+CpTD 52 AR AL Al 41,.SGK321 &
HOR A XS BEOR A6 i B b A 23 070 321, firdE
REBELTAEY O St 2013 4 4 J T A
T R A 0 kA R TR AR AR A K R
A AT AR 25 . FEAR AL AR KB 4~8 i, >R
105 9 i 1 R AE I e R AT I
1.3 FEEHEERE

OB B AR AL J S8 AT AL A ) A 30 mm
49 83 1E P 5 A AT P B I UL B gk O I Dk Ak o
B JE BT 2 43 1 2 A2 iR, 7E 90 mm 1Y 85
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Hifi 41, SGK321 7 T 47 3, LA 2D 25 ) 7 o %f
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Hitfr4eith. w9 W HRHF5E.
1.6 ¥iEDH

K I SPSS 17. 0 73 #r A X 040 E 47 4k 3L
A - H Sy I 0 e e DR AR R SR AS R AR 0 A
TEFERE 77 B BB 8 LA K A i DR A R HL S A A 4k
B4 YAk 2 2 80 I8 8 % R AR 22 5 R
Student’s r-test 4T 22 5 1 F VLS HT S FE DRI A 1
B L o R 2 B vl | K% i B K X R 2 5
&P Wilcoxon signed rank test #5565 ,

2 HEXRHRM

TEHHEMBMHSNE ERFE
- T ST I o X A 5 DR A R HL S AR AR
(A B BRI R 1 Fros ., 7 18£8 Ml 50 0 72
e, AR 23 2 ek bk L ] R (50. 88 &=
1.78%) ~(64.8044.25%) , ¥y TroAg 41 bt
W5 0 E B TR R WS B PR 23 R 41 1
I B B 4 R 3. 51420, 52 Fl 2. 680, 26,
2= 5 g 2 (Wilcoxon signed rank test, P=0. 016
<0.05), FETHE 23 FIrfA 41 Z[a], i S
T % R A H AR R 23, [RDAE Ml L 7E B Sk

2.1

K SGK321 s HUAR A7 3L 321 2 [ o 6 XoF 5 3L
R A VB M B0 AN AE 24 h I Il X 7 3 321 Y
PEFEH Ny (48. 9144, 62) %, IR T SGK321, 1
36 h.48 h.72 h M-ixt i 321 Ay bEY B 3% =
Fo e A SGK321 (-test, P<C0. 05), V-3 4
WO Z2 h A7 G 321 2 b B b i 0 B
3.60+0.32, ¥ & T SGK321 i i % 2. 94 +
0. 36 (Wilco-xon signed rank test, P=10. 031 <C
0.05),
2.2 T EHHEHTIBMEATIIEEY

I A S 35 DR A R B RIS %) 7 O e B P
2 JiR . I i R Rk Rk S O e R — B
FUH 7= 0P ap v o o B . W AR R AR 23 R
T 321 PR L IR R T 500 | T HH
XiF W (14 B B R A o ol B R R A 23 R
A5 321 2 nt i - AF 12 h 1P B0 4 B 1. 71
+1.28 1 11. 44+0. 98, i 2 75 T Hoxh o7 %% 3 4
8 (Wilcoxon signed rank test, P<Z0.05),
2.3 AEMMBIEHEERXERBIHEEER

M2 3 I UL, P 41 5 HRARE PR 23,
SGK321 5 HFEAM AL 321 78 M4 &K B 7 R
WO PIFAEE B M 225 (AR LA
41 (SGK321 i v Al M 14 Jot & 43 5053 0
(0.1740.00) % . (0. 160. 01) % , ¥ 1 2 5 F 4
FEAR (t-test, P<C0.05),

F1 THHEHEEHH AR RAREANRSEEE
Table 1 Feeding preference of T. turkestani to different cotton varieties

N F /%  Choosing rate

Variety 12 b 24 h 36 h 48 h 60 h 72 h
FiHE 23 Zhongmian 23 64.80+4.25* 56.7844.71 52.1144.66 56.62+1.92* 50.88+1.78 55.0145.91
FiHE 41 Zhongmian 41 35.2044. 25 43.2244.71 47.894+4. 66 43.3941.92 49,124+1.78 44,9945, 91
1€ 321  Shiyuan 321 52.5547.70  48.91%4.62 65.914+4.44* 57.89+5.97* 57.51£7.27 59.05+3.27"
SGK321 47.44+7.70 51.0944.62 34,0944, 44 42.1145.97 42,4947, 27 40,9543, 27

TE B S iR B JR A« RN RS IR 5 R AR ) 22 5 W 3 (P<<0. 05) . T K[,

Note: The data in the table are “mean + SE”. Figures followed by asterisk are significantly different at P<C0. 05 with their corresponding

non-transgenic isoline, respectively. The same below.

®2 TEHEHEMEXREGMBERNSNEEYE

Table 2 Oviposition preference of T. turkestani to different cotton varieties

i WHEHR /%  Choosing rate
[2]8] ﬂ]
Variety 12 h 24 h 36 h 48 h 60 h 72 h
T 23 Zhongmian 23 66.5046.36" 65.207. 71" 53.0845.13 60.48-3.40" 56.404+4.79 60,7744, 90"
FiA 41 Zhongmian 41 33.5046.36 3480771 46924513  39.52-4-3.40 43.604+4.79 39,2344, 90
£i#E 321 Shiyuan321 57.38410.65 63.13+47.78 63.8144.74* 62.48-7. 17" 66.78+3.96" 52.6549.76
SGK321 42.62410.65 36.87--7.78 36.1944.74 37.5247.17 33.2243.96  47.3549.76
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24 AERMBEEFRYRERSEARESH
B bb 8

HA 41.SGK321 A 48 it Fr v ] % PR B M R
5T B i 4 0 S R AR AL AR 23 A 321 A
AMF L IEAFAEREZER ., T 41,.SGK321
FEANRESE M N 25.87+0.34,26. 01+
0. 77 A2 A XTI 2 A5 A A8 o 20 K A6 T 1) 55 48
H(E 4D,

2.5 AEMMBREESESHBLER

ANE G AR R E BN E Y
0.79 em® BRI 1 fros, ol WA 23,1
f Al 5 &R o TE B Rom R T A 321,
SGK321 %, T 23 mynb i E B L 36. 78+
6.89, & T A 41(14. 5644, 31) ;47 3E 321
HERH 143, 67142, 38, L i F &5 T SGK321
(t-test, P<Z0.05),

K3 FEMERTELFFEH LR

Table 3 Comparison on chlorophyll and secondary metabolites of different cotton varieties

i w4t E)/(mg/g) w i) /% w( BT /Y%

Variety w(Chorophyl) w(Gossypol) w( Tannin)
i 23 Zhongmian 23 1.6440.03 0.13+0.01 1.3440.05
i 41 Zhongmian 41 1.6540.08 0.1740.00 1.7140. 14
1% 321  Shiyuan 321 1.43=+0.05 0.1340.00 1.19+0. 10
SGK321 1.3340.06 0.1640.01 1.0840.13

x4 TREEMBEPEFRVREARSEEARENHN

Table 4 Mass fraction of nutrition material and toxin-protein in different cotton varieties

i w(TEHR / (mg/) w(HHF) /(mg/g) w(FEMA) /(pg/g)

Variety w(Soluble sugar) w(Protein) w(Bt-toxin)
4 23 Zhongmian 23 8.5240. 84 2.4040.03 0. 00
4 41 Zhongmian 41 9.53+0.38 2.4140.13 25.8740. 34
1% 321 Shiyuan 321 8.43+1.08 3.24740.01 0. 00
SGK321 5.0040. 70 3.2840.09 26.0140.77
a0or . E‘J%ﬂ‘iﬂﬁﬁfﬁ%ﬂf‘ﬁﬁﬁiﬁi’%ﬁo 3 S
g 180 Rovenska % Y 58 BA — Bk b 138 iF 96
z 1o0f b 119342 252 0 5 % 05 S 1 5 % 9 L, — B o
g 20p 7 Il S I PR T A L (LR A
 '00f B, Rovenska 457 75 BF 5 — BE ik % % 3 P4
o of i T EEPE IR B0 o £ 120 h 0 i % AR A
paled W 777 ‘o S5 I 16 0 4 B o A 9 S R 3 Ut
= ollzd . B . b o G A BE B E . AR AT 0 A B R PR R

23 T4l sy321 SGK321

Zhongmian 23 Zhongmian 41

o 7R e L DA 5 L 32 MR AT AH LU AR B R R AT
M 22 7 (P<<0. 05)

Asterisks indicate that the leaf hairness of transgenic cottons
were significantly different from that of their non-transformed i-
solines (P<C0.05)

B1 AEARMBETEHEERALEE
Fig. 1 Comparison on trichome density of

different cotton varieties
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[EI] A JRS R 2 A 0 O e B I ] A
YR 22 175 A R A g e PR

Bl BE DA ) h P HORE TR R S A 2 R A AR
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FRAE AT 5% S5 BEAT S 4 T A0 DA
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