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Herbivore Stress by Lygus lucorum Inducing Protective Enzyme Activity and MDA Con-

tent on Different Cotton Varieties
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(Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: The dynamics of the activities of protective enzymesand MDA content in two kinds of genetically modified (GM) cot-
ton varieties and their non-GM parents after being piercing-sucked by Lygus lucorum were studied. The results showed that: be-
fore and after the vaccination of Lygus lucorum, there were no significant difference on the activities of protective enzymes and
MDA content between two kinds of GM cotton varieties and their non-GM parents, so it has no effect on physiological indices
when exogenous genes were introduced into cotton. Throughout the period of Lygus lucorum's attacking, there was very signifi-
cant difference in the activities of protective enzymes and MDA content to the same cotton variety; the three indicators, SOD,
MDA and PAL activities or content, showed significant or very significant differences in the interaction effect between variety
and bug accepting time, and the rest of the interaction was not significant.
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Table 1 Change of SOD activity of cotton leaves of different varieties sucked by Lygus lucorum
SM3 GK22 SY321 sGK321

7SRy . ; ; ;
. RS . RS . e S . RS
> 3 .mal 3 <ot 3 .mal J .maol
[ /h P /(U-mgh) % it /(U -mg?) % i 1(U-mg?) 1% it /(U-mg?) 1%
0 491.01+25.37eD — 523.02+4.26 dC — 51443+12.81dD — 52548+1.23 €C —

544.39+6.47 dC 10.87 565.66+7.44 bcAB  8.15 584.80:6.47 abAB 13.68 551.83+3.68 cdBC 5.01
12 586.92+1.84 abAB 19.53 582.67+1.06 abAB 11.40 598.62+1.06 aA 16.37 594.367+6.47 aA 13.11
24  566.72+4.63 bcdABC 1542 572.04+4.47 bcAB  9.37 566.72+5.92 bcABC 10.16 568.85+2.13 bcAB 8.25
48 594.36+2.81 aA 21.05 597.55+2.13 aAB  14.25 586.92+1.84 abAB 14.09 579.48:6.47 abAB 10.28
72 568.85+4.87 bcABC 15.85 566.72+1.06 bcAB  8.36 556.09+6.47 cBC 8.10 548.64+1.84 cdeBC 441
96 558.21+6.38 cdBC 13.69 557.15+5.92 cB 6.53 545.45+5.52 cCD 6.03 535.89+8.03 deC 1.98

T B P I (E R R s At AN R R s/ NG 7R 14 [ 81 0 ] 22 S5 k2 i 3 (LSD); Al

%2 5TESEMM MDA R _HEEFEN MR (EEER)
Table 2 Two-way ANOVA table of 5 kinds enzyme activities and MDA content (fixed model)

e 5 bR SOD POD CAT LOX PAL MDA
AR SRR F F F F F F
A 0.965 2.173 4517 5.046 22.678 20.184
e BT ] 45521 24.956™ 70.219 1769.400™ 747.485" 96.737"
it i T i) 1.985' 1.058 0.687 0.719 2.806" 3.193

TE 2 a8 22 Sk 3] 3 i i E KT

POD V& PRI E LS (R 3) KW . x HIE I POD IGPEJCH] a2, FLBLPIAR AL it (= 470 22
feFa, HHlny 4 D EA A POD G HEAE b Il sSGK321 55 X i 2% 7 75 $2 Fl 4 15 % Wi e
P—B RS Th R AR, R 12 h 53 s POD 2255 A .3 (P = 0.1013) , i £ JU i 38 i
6, LAfrit 320 f sGK321 S ffif, 2tk 12h )5, (6] R ZXS POD {520 Y 22 53 nl A 35 7K1
SOD i T 8 % % R W fe A o0 i EJF T (P=0.001) (3% 2),
164.33%,129.46%,, J5 22/, HRAL G FhxT
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Table 3 Change of POD activity of cotton leaves of different varieties sucked by Lygus lucorum

Wt SM3 GK22 Sy 321 sGK321
h S /(U-gt-mint BE /(U =gt mint BE /(U-gt-mint BEiE /(U-g-min?
I / (U-g* ) % (U-g ) % (U-g ) 1% (U-g ) %
0 1266.67+106.40 cB — 1291.67+91.67 dC — 1191.67+116.67 dC — 1158.33+41.67 dC —
1700.00+137.69 abcAB 34.21 1650.00+359.11 bcdBC 27.74 1200.00+94.69 dC 0.70 1966.67+468.67 bcAB 69.77

12 2225.00+114.56 aA 75.66 2833.33+331.14 aA 119.35 3150.00+522.02 aA 164.33 2658.33+274.75 aA 129.46
24 1866.67+122.76 abAB 47.37 2183.33:t93.91 bAB 69.03 2250.00+25.00 bB 88.81 2158.33+183.90 abAB 86.31
48 1691.67+93.91 abcAB 3355 1891.67+108.33 bcBC  46.45 1983.33+33.33 bcB 66.43 1866.67+158.33 bcBC 61.14
72 1408.33+155.68 bcB 1118 1608.33:120.19 cdBC 2452 1775.00+14.43 bcBC  48.95 1700.00+87.80 bcdBC  46.75
9 1266.67+121.05cB 0.00 1366.67+122.76 cdC 5.81 1558.33+210.32 cdBC  30.77 1441.67+50.69 cdBC 24.45




482 t Ak

EE

2%

CAT WGP E 45 5 (3R 4) KW . 48 5 W 1
feFElE, ke 4 WA CAT %‘zxﬁt
P, 2l 6 h A FEAE | Hrh DU 35
& ,i5 951 U-gt,sGK321 1k, N 751U -g* ,Fﬁ
J5 T RE B0 24 h 5 CAT IH TR T4 i, b
T4 R E] RS, CAT IR B A T BT, H—
BAR TR, 74h, ZE B FENNE G 6~12

h, 5 HGEARM L, 2 P LR AR LS At - CAT
WP IRAS R . T 22T R AR AR S AT CAT
WG s | AR AR I TS T 22 A
SGK321 i J- CAT Il 3/ INF XS R 5E A, (H 25
SRR B K (P = 0.1066) ; 22 H ks st ] R 2%
X CAT I P 5 i) 22 57 ml ik 4 i K (P=
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Table 4 Change of CAT activity on cotton leaves of different varieties sucked by Lygus lucorum
ot o SM3 GK22 Sy321 sGK321
i) m BEE/(U-gh) SR 9% BEE /(U-gh)  BEIECR % BT /(U-gY)  SEIECR 1% BB /(U-gt)  BEIER 1%
0 4.03+2.28 cBC — 2.36+0.92 cBC — 3.92+1.32 cBC = 2.55+0.69 bcBC —
9.51+0.21 aA 135.98 8.18+0.48 aA  246.61 8.88+0.07 aA 126.53 7.51+0.32 aA 194.51
12 5.84+0.19 bB 4491 4.19+0.06 bB 77.54 5.99+0.53 bB 52.81 4.08+0.03 bB 60.00
24 1.11+0.07 dD -72.46 1.08+0.03 cC -54.24 1.94+0.35 dC -50.51 1.87+t0.42 cBC -26.67
48 2.78+0.26 cdCD -31.02 2.28+0.39 cBC -3.39 251+0.19 cdC -35.97 2.04+0.22 cBC -20.00
72 2.28+0.14 dCD -43.42 1.94+0.21 cC -17.80 1.94+0.22 dC -50.51 1.71+0.11 cC -32.94
9% 2.51+0.20 cdCD -37.72 2.17+0.18 cBC  -8.05 2.11+0.12 dC -46.17 1.94+0.12 cBC -23.92

22 HEBEEMET PAL &R

PAL 2 A A R 1 S il . — 0
PER RS PR R KSR, PAL I PED
ELERWFR 5. P E RIS, AR 4 A4S SR
- PAL 1 AR fb ISR — 3, RN 5 Tt
J& TSR, 7E4 M 48 h 5 i BLIE(E ; 96
h IHIURR 3 5 ET 22 A7t 321 il SGK321 A

PAL W& PEA B T LA, 3% 0 430 35 58.69% .
56.80% .67.54%F/1 59.38%, TE4k H U515 a1
96 h N, FEHL 22 Fil sGK321 (1) PAL i MEXIET
HXF R SEASZAR  J7 26 AT R W A AR Sl A XoF
PAL {5 P JCHH B 5200 (P = 0.059) ; £ H et it ]
PRI 2R X PAL T M 1452 Wi ] TA 4% 8 25 K7 (P =
0.001) (% 2),
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Table 5 Change of PAL activity on cotton leaves of different varieties sucked by Lygus lucorum

SM3 GK22

Jola fst

Sy3z1 sGK321

) T (UG I SK 19 W J(U-g+ht) B 196 WG /(U-g™t) SO 19 W 1(U-g™hY) 0 9%

13.29:0.22 fF — 13.24+0.20 fF —
6 16.79+0.04 eE 26.34  15.61+0.32 eE
12 19.69+0.08 dD 4816  17.71+0.35 dD
24 2201+0.60 cCD  65.61 19.14+0.20 dCD 44.56
48 37.75:0.58 aA 184.05 34.95+0.90 aA
72 26.34+0.63 bB 9819 25.10+0.29 bB
9 21.09+0.69 cdCD 5869 20.76+0.48 cC

17.90
33.76

163.97
89.58
56.80

12.66+0.07 fE — 12.68+0.19 fE —

17.44+0.06 eD 3841 16.45+0.14 eD 29.73
20.10£0.23 dC  59.52 18.48+0.65 dCD  45.74
24.49+032 cB  94.37 20.25£0.72 cC 59.70
37.65+0.68 aA 198.81 34.36+1.00 aA 170.98
26.11+0.93 bB  107.22 24.07+1.16 bB 89.83
21.11+040 dC  67.54 20.21+0.00 cC 59.38

23 FEEBFEEMEI LOX &R

FEA PP e ) R SAA BRE AR AR
PERLEI IR T2 LOX IR E S R (% 6) %
W R B IS, R 4 AR I LOX 76
PEXII T I AR5, R 96h )5
M LOX i MEA R BT as, Wit 345 E¥L
22 137t 321 Fi1 SGK321 #iht LOX I R4 LR

O 4y 9 35 254.17% (247.83% 262.50% i
256.52%, J7 =T AR, SRR AL LOX
TG VETCH 520 | 2 Fdt B AR LOX 16 P 411K
T R 1 SR ASZ AR 25 S AR i K (P =
0.064) ; 42 H B s [i] PR 2 6 LOX 764 52 il i 2
SRR R KF (P=0.001) (% 2)
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Table 6 Change of LOX activity on cotton leaves of different varieties of cotton sucked by Lygus lucorum
e e i 12 Obee e T 1B b
Wi ERee T e T g ge T R %
mg*- min®) mg™*- min®) mg*- mint) mg*- min®)
0 0.24+0.007 gG — 0.23+0.006 gF — 0.24+0.003 gF — 0.23+0.003 gF —
0.29+0.003 fF 20.83 0.28+0.003 fE 21.74 0.28+0.003 fF 16.67 0.26+0.003 fF 13.04
12 0.38+0.003 eE 58.33  0.36+0.018 eD  56.52 0.37+0.019 eE 5417  0.36£0.006 eE  56.52
24 0.48:£0.003 dD 100.00  0.46+0.017 dC 100.00 0.47+0.019 dD 95.83  0.46+£0.006 dD 100.00
48 0.67£0.003 cC 179.17  0.66x0.009 cB 186.96 0.67+0.003 cC  179.17  0.66+£0.007 cC  186.96
72 0.77+£0.003 bB  220.83 0.77+0.003 bA 234.78 0.77+0.009 bB  220.83 0.76+0.003bB  230.43
9% 0.85:0.015 aA 254.17  0.80£0.035 aA 247.83 0.87+0.009 aA 26250  0.82£0.018 aA 256.52
24 FEBRFZEMHET MDA EERHM i3 96 h P, [ElHT 22 il SGK321 1) MDA &

e 25 RF W LRt B % 5, (X 4 4>
AR MDA SR e dh 8, MG E Y
£ 30 I 6] O FE K MDA & — R T
(R 7)., 96 h i, EHT 22 WUt 345 .sGK321,
AL 321 At MDA & i o3 il A Ry B T
59.44% 50.89% ,73.20%7F1 70.94, 7F 4% it il

URZ T EN RN SEA 2 A, T7 223 Hr 3]
Al AR X MDA S JCR2 , 4 BRI e 2R
DU 2 b SHAZ A AR R R MDA 56
ZE5 AN 5 (P = 0.0896) , 1112 HU a6 i ] PR32 %ot
MDA & [ 52 i n] I8 4% 2 %% 7K-F (P = 0.001)
(%£2),

®7 FEBEEMEEAEEMIRM MDA SEHEN
Table 7 Change of MDA content on cotton leaves of different varieties sucked by Lygus lucorum

prE Sw3 - GK22 o Svaz - SGK321 -

il o B /(umol -gt) % W /(mol - g s i (ol -gh) Wi /(wml - g) "
0 3.36x0.12 eD — 3.55+0.06 dE — 3.20+0.05 cB — 3.47+0.17 cB —
4.19+0.05 dC 2470  4.29+0.20 cD 20.85 3.57+0.05 cB 11.56 3.56+0.13 cB 2.59

12 4.38+0.25 cdBC 30.36 4.42+0.03 cCD 2451 4.88+0.11 bA 52.50 5.45+0.02 bA 57.06
24 4.52+0.09 bcdABC 3452 4.92+0.32 bBC 38.59 5.08+0.42 abA 58.75 5.59+0.11 abA 61.10
48 4.73+0.27 abcABC 40.77 5.35+0.22 abAB 50.70 5.14+0.03 abA 60.63 5.68+0.07 abA 63.69
72 4.90+0.14 abAB 4583 5.45+0.17 aAB 53.52 5.34+0.09 aA 66.88 5.78+0.09 abA 66.57
96 5.07+0.12 aA 50.89 5.66+0.16 aA 59.44 5.47+0.16 aA 70.94 6.01+0.14 aA 73.20
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