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Physiological responses of cotton to feeding by Aphis gossypii

during the flower-bolling stage
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Abstract In order to explore the mechanism by which cotton resists feeding by aphids, a spectrophotometer was used to

measure physiological indices of cotton under attack by different densities of aphids. During the flower-bolling stage,

although chlorophyll content first increased,

the chlorophyll content of plants subject to attack by 80 aphids was

significantly lower than that of control plants after 10 days. Soluble protein content increased under all aphid densities with

duration of feeding time; that of plants subject to attack by 80 aphids was 78.38% higher than that of control plants after

10 days. Free proline and MDA content first increased, then decreased, with feeding time and gradually increased with

aphid density. In conclusion, cotton can withstand attack by a low density of aphids, but is sensitive to relatively high

aphid densities. The plants’ defensive ability increases with time of exposure to aphid attack.

Key words cotton aphid, physiology, insect resistance

HAUF Aphis gossypii Glover J& -3 H1F 8l |, &ttt
SR DX A R I 2 R 2 — (Rl R AR, 2004 )
FEL S A R R BB R T
SEAEY R G A EES, B, R
i TP 3 U 0 R U A5 Ok R T A B R TR AR A 2R
I RIS 2% T, 52 HC R R OGS AR TR AR AR
FE 0 BE S , AT A 7 12 R ™ R R (R s W
45,2011) o B e AU A A DX AR R AT
Whi 3 A A B R — (A 45 ,2005) o K )

DLk, Koo fdf A 22 A 25 B T A F L B3R T Al H AR
BRG D REER B H R (ZEARE,2010) 51T
T BTG PE, DL IR BT T Y A5 ) 011 P & R (R
B 1 45, 2002 5 322 1 4F 45, 2002 5 4[5 5 £ F ok 75
2004) ,

FERSAFEEYNI R ERRESESHY
PRI OY EE , — BN R, R A IR X A
WK LB AF A 2 0 sl i 7 A 4 Bk A
Wy 5 AU 98 A A SR AT B A (R A B 4R, 20005 F

* BRI H [ K A AR 4 (21260435) AR 58 +— 107 L4130 (2007BACI7BO3)

#% E-mail ; dengxiaoxia_2006@ 163. com
s 3l THAE# , E-mail ; jungangwang98 @ sina. com
Wk H41:2011-10-08 , 3252 H 18] :2012-09-23



- 162 - W B #2243 Chinese Journal of Applied Entomology 50 &

55,2011 ) A M A 2 52 55 12 0 2
{ELI A R B S ot AU T B 7E — E S LY 3%
ERENCRT 2 HBE) , mYRB7FE IR
PR 55 2R — B (F FUSZ A, 2011) o e A B2
Y, TE R ol B R A I ) AR B AR K e A G G B
309, (5] It i R 5F A A 30, A 8 B A TE A AR A 4% S

B T R AE RE 1 (B 5 A, 20075 7 i 4
2009) o AU, X — B BOKR FH A B 7 i 1 e A A
mh AL 95 B0 AR R . IR, AR SO A i
P R] 32056 , AR A AR BR 2E R AR A2 0t %, BIF 58 A
8 SR R 31 35 AR A AR PR R DN I R KR I E ER
F i i R =R & B Y R A R AL, D
ST AL 4% AR 6 B9 5T 07 v 5 S HLERL, O il 5 B
SEE B RS I B 25 B R TR AR AR AR A 4K
¥ o

1 #MBERE

L1 ikt 5HR

P Hl A A R 2R A 2 B i g v (E86°,
N 44°)

BEIRE )« 2848 AR AL B i i 44 45,2011 4R
BERARAL AR — B e R .
1.2 i HiE

N P AR T RN A - N B YK
I, 5 RAEE IO AN L&

T3 25 REE (26 + 1) °C, AH X BE Sy 60%
~80% , ¢ E W] L: D = 14: 10, 3¢ IR 38 FF > 9 000

Ix,

1.3 RIigit

TE AT - R A A 2 e 3 g 3 90 b R b
Em, SR R, BEYE 1.4 m, FTHE N (30 +50 +
30) em BRHE 10 em, T 2011 4E 4 H 23 H#EFR, #
TP AE AT f] 245 550 b B, 7K 8 Ak 42 4 % B 8 B e
5K AR, R o A 5 A,
51245 0,10 .20 .40 .80 Sk/#k (=551, 1987) . Bl
PR A S — B ny i AL (FEF2 1)), 422 BEOAS [m] 1) 57
L7 o e N B o Bl U R VA £/ WL L A o = A
20K/ (0.5 mx1.2 m,120 H) , M J5 1.4.7.10 d
B0 A AR AR P i S R AT R LT L
HIR G, B3 RESR .

1.4 1R EEERENE
B Ak LR = BT E . AR R

W IR | 2 BE S5 R BUR A W2 3, 78 645 nm |
663 nm UE K T W E WOGAE, 7k S BROE AT 5
(2001) ; ) [ (MDA ) & &9 2 R FH 840 12 b %
MR 1 5 ATk 1 O O SR % D M i (G-
250 Pufa k) 5 i 5 I 2R 1 a0 SR T R P Bl =
Fi ¥4 (2 %% ,2009) o
L5 HEHESSH

ffi ] Excel 2003 17 % 40 4b 2012 151, {6 H]
SPSS17. 0 %4l Ab ¥R A 47 G 11 J7 22 40, IF R
HI Duncan 52 25 56 1k 617 22 57 B S MERG 56 .

2 #ER5aH
2.1 BFREMEERRBETRRLRY

T

HRAE R 1 45T, fEAL B S 55 1 R, it
Fa MgERDb Mgz a+b TR TX M, 4R
G 4 R, 25 Ab B g rp i SR R B e, AR
10 3k (20 Sk Ab 3 1 i 2 32 0 A A B K (H, 4%
Fa Mg®R Db MHgEEa+b S840 X RigE
19.49% 14.81% 18.41% A1 Z & 5 % B AH
AN (P >0.05), KA KSR REK b3 5
55 10 R, MF2% 3R & & AR T X IR, 80 Sk A iF Ak
HA AL S K & R B /IME, MR a i 5
R b M4 E a+b &5 5 XTI 24, 14% |
36.59% 26.92% , H 5%t A L 22 7 B 3% (P <
0.05),

2.2 BEFRmBpENERPRETEEERS
ENTK

FE T AT AR EF AR AR 1 d A4 d s R
D7 B, 5 b BRAR B I v 0 B i B R W
WG ME o, H 40 3k 80 L IRE S
(I AT M AR B A b I S R (P
<0.05) , HAh &£ HEATHEHEASTEER AR
E(P>0.05), B 20 kA 4b 3 4h  H Al &b 3 19
MEMEEASEAS 7 RYEHTHEEHE,E 10
KA FRIGA T, H 80 Sk A tof B & i 4 48 48 1k
W B e K, TEHRE 56 10 K5 I8 B M KA, X0 R
AN T 78, 38% , HoAth 45 A 3R K HE AR A
#(P>0.05),

23 RUFRRENEX ER BB E R AR
BT
[P 2 0,10 Sk .20 S ) 97 4 3060 0 35



13 XS /0N A5 < AL A4 JUTA A6 X0 A 00F 400 WA k360 ) A= R e )7 - 163 -

F1 BYRNEHEFERPARBRENMHERESE
Table 1 Content of Chlorophyll in cotton during flowering-bolling stage induced by aphids

Mgt iof o Ry %% 2 & 1 Chlorophyll contents( mg/g)
Chlorophyll Aphid individuals 1d 4 d 7 d 10 d
CK 1.32+0.15 b 2.72 +0.28 a 1.38+£0.09 a 1.16 £0.05 a
10 1.46 £0.16 b 3.25+0.23 a 1.29+£0.05 a 0.96 +0.11 b
LIS
20 1.92 +0.30 a 3.25+0.04 a 1.38+£0.07 a 1.02+0.05 b
Chlorophyll a
40 1.62 +0.27 ab 2.95+0.34 a 1.09 £0.07 b 0.91+0.11 b
80 1.41 £0.16 b 2.66 £0.11 a 1.10 £0.03 b 0.88 +0.04 b
CK 0.33+0.05 a 0.81+0.13 a 0.39+0.03 a 0.41 £0.02 a
10 0.37£0.05 a 0.93+£0.04 a 0.35+0.02 a 0.29 £0.06 b
LSS
20 0.52£0.10 a 0.93+0.01 a 0.35+0.03 a 0.33 +£0.03 ab
Chlorophyll b
40 0.42 +0.09 a 0.84+0.08 a 0.41 +£0.07 a 0.29 +0.06 b
80 0.55+0.14 a 0.78 £0.06 a 0.31£0.03 a 0.26 £0.00 b
CK 1.64 +0.19 b 3.53+0.39 a 1.77 £0.10 a 1.56 £0.07 a
10 1.83 £0.22 ab 4.18£0.27 a 1.63 0. 07 ab 1.25+0.17 b
M4t a+b
20 2.44 £0.40 a 4.18 £0.03 a 1.73 £0.08 a 1.35 +0.07 ab
Chlorophyll a +b
40 2.05+0.36 ab 3.79£0.43 a 1.50 £0. 05 be 1.20+0.17 b
80 2.00 +£0.04 ab 3.40 £0.16 a 1.40 £0.06 ¢ 1.10 £0.04 b

TE R -8 = AR ZE (n =3) s RPN R FRER R TR 0. 05 KF B2 57 B3
Data in table are mean + SD(n =3), and followed by different letters in the same column indicate significant difference at 0. 05

level.
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Histograms with different letters indicate significantly different at 0. 05 level. The same below.
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Fig.3 Content of MDA in cotton during flowering-bolling stage induced by aphids
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