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Effects of Apolygus lucorum feeding and mechanical damage on defense
enzyme activities in cotton leaves

MAO Hong™ CHEN Han LIU XiaoXia ZHANG Qing-Wen ™

( College of Agriculture and Biotechnology China Agricultural University Beijing 100193 China)

Abstract Active changes in the levels of the defensive enzymes phenylalanine aminolyase( PAL)  peroxidase( POD) and
polyphenol oxidase( PPO) were evaluated in the leaves of various cotton varieties that had either been fed on by Apolygus
lucorum ( Mayer-Diir)  or subject to mechanical damage under laboratory conditions. The results indicate that PAL
POD and PPO activity were significantly higher in resistant than in susceptible varieties. PAL POD and PPO activity
increased in each variety following damage by A. lucorum but peaked in resistant varieties earlier than in susceptible
varieties. However changes in PAL POD and PPO activity following mechanical damage were not as obvious as those
observed following feeding by A. lucorum. These results suggest that PAL  POD and PPO activities are associated with the
resistance of cotton to A. lucorum and that changes in defensive enzyme activity depend on the cotton variety and the kind
of damage plants are subject to.

Key words Apolygus lucorum cotton feeding mechanical damage defense enzyme activity

Apolygus lucorum ( Mayer-Diir) . 1997
Hemiptera Miridae Bt
( \
2004; 2009) . (Wuetal. 2002)
x : () (20080311) .

*%E-mail: maohong2008@ 163. com
ook E-mail: zhangqingwen@ 263. net

120104145 120110326



*1432-

Chinese Journal of Applied Entomology

48

12 h) 24 h o
N ( MD)
(®=1 mm) 40
( 2008) . (CK) o
1.2.2
(PAL) : (2008) o 0.3 ¢
( 2009) . ( PAL) . 0.03 ¢
( POD) ( PPO) (PVP) 1.5mL 5 mmol/L -
3 (0.05 mol/L pH 8.8)
3 4°C 12 000 r/min 20 min
o 2 mL
( 2008) . ( pH 8.8 0.05 mol/L 1 mL 0.02 mol/L
2003) L- 0.1 mL 37C 1 h
. 6 mol/L HCI 290 nm o
( 2010) 0.01 OD,,, 1 o
AR (POD) : (2009) :
PPO 3 0.3 ¢ 0.03 g
PVP 1.5 mL 20 mmol/L KH,PO,
. 4°C 12 000 r/min 20 min
1 4.9 mL (50 ml pH 6.0 0.1 mol/L
1.1 28 pl
) .SGK 30% H,O0,
321( ) )3 19 pL ) 0.1 mL 470 nm
PM . 30 s 5Smin OD
. 0.01 OD,,
(® =20 cm) ! ’
A o ( PPO) : (2008)
o 0.3 ¢
0.03 g PVP 1.5 mL (pH 6.8 0.1
mol /L 5 mmol/L B-
( 2008) - b 1 mmol/L EDTANa,)
=14:10 (25x1)C 65% +1%
4°C 12 000 r/min 20 min
10 ’ . 4.9 mL
1.2 0.02 mol/L (0.1 mol /L
1.2.1 pH 6.8) 0.1 mL 37°C 10
min 398 nm
24.48.72 96 h 3 ) .
PAL.POD  PPO 3 o 0.01 OD,, 1 o
3 .
(HW) 5 UV-=2802H

( 34



*1433-

5
1.2.3 <0.05) ; PAL
(P <0.05) LSD (An 72 h o
et al. 2009) . EXCEL 2003 2.2 POD
SPSS11. 5 o ) POD
POD
2.1 PAL
1 PAL
PAL (P<0.05), POD
24 h o
PAL o _ _ 7
PAL h 24 96 h
24 h : (P <0.05) ; SGK 321
PAL - - 72 h 9 h 70% + 555% ~ 256%
24 h 2% 1384 24 h (P <0.05):
SGK 321 PAL (P <0.05) POD 43% . 45% .
48 h 3%  142% 96 h
171%:; % (P<0.05).
h (P <0.05) 69% - POD
PAL
24 h S6k321 96 h (P <0.05) : SGK 321
PAL POD
96 h 48 h
(P <0.05) 96 h (P
1 PAL (U+sg'+n™
Table 1 Changes of PAL in different resistant cotton varieties after Apolygus lucorum
feeding and mechanical damage treatments
(h) Time
Cotton Treat .
varieties reatments 24 48 72 96
CK1 168.92 +29.57 b A 208.11 +£25.81ab A 333.53 £28.46 a A 276.21 +£86.53 ab A
HW1 206.27 £58.56 a A 335.80 £27.39 a A 265.76 £42.34 a A 325.05 £61.67 a A
MD1 160.03 +24.09 a A 275.37 +103.8 a A 244,92 +71.36 a A 313.42 +42.15 a A
CK2 20.69 £4.69 ab C 13.93£3.39b D 28.38 £2.92 a C 15.98 +2.31 b CD
SGK 321 HW?2 30.26 +2.98 b B 37.74 £3.06 ab B 52.49 +10.98 a B 36.03 +3.17 ab B
MD2 15.58 +1.07 be CD 24.21 +£4.35 ab C 35.23 +7.60 a BC 8.70 +£1.79 ¢ E
CK3 12.22 +1.66 a CD 14.68 £1.80 a D 6.99+1.04b D 10.80 £0.72 ab DE
HW3 14.81 +3.35 ab CD 11.16 £2.45 ab D 8.99+1.28b D 18.27 £2.45 a C
MD3 10.92 +1.82 a D 12.59 +1.92 a D 8.27+2.32aD 7.76 £0.62 a E
. CK HW MD + o
0.05 (P <0.05); 0.05 (P <0.05) .

o

CK( health cotton)

HW( Apolygus lucorum feeding treatment) and MD( mechanical damage treatment) . The data in the table are

mean *+ SE. Dates in the same row with different lowercase letters indicate significant difference at 0. 05 level, and dates in the

same column with different capital letters indicate significant difference at 0. 05 level. The same below.
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Table 2 Changes of POD in different resistant cotton varieties after Apolygus lucorum

feeding and mechanical damage treatments

(‘h) Time( h)

Cotton
o Treatments 24 48 72 96
varieties
CK1 9867.70 +1815.48 b B 13546. 13 £1799.77 ab A 17655.98 £578.44 a A 14330. 13 £2574.89 ab B
HW1 14904.78 £1110.41 b A 16396.98 +1493.32 ab A 16139. 88 +2733.08 ab A 23339.61 +2832.24 a A
MD1 10154.86 +753.83 b B 19258. 84 +4156.87 a A 15389.35 +2744. 11 ab A 20201. 37 +£541.96 a A
CK2 1740.31 £305.32 a C 2354.76 £647.60 a B 2465.99 +612.12 a C 2807.24 +£537.66 a D
SGK 321 HW2 2964. 65 +1027.67 b C 15435.22 £2637.45 a A 8789.99 +1776.34 b B 6682. 65 £1996.53 b C
MD2 2158.20 £667.27 b C 4443.12 £669.86 a B 4176.34 +627.34 a C 2102. 18 +389.50 b D
CK3 1881.61 £253.62 a C 1550.76 £316.17 a B 1537.12 £85. 14 a C 1520. 88 £210.96 a E
HW3 2682. 64 £595.45 a C 2250.33 £262.24 a B 2657.65 +857.30 a C 3679.02 £203.53 a D
MD3 1802. 64 +511.69 a C 1519.96 +398.41 a B 1494.01 £275.72 a C 2089.74 £91.47 a E
2.3 PPO PPO
3 PPO °
(P <0.05) .
3 PPO (Ue¢g™' +min™")
Table 3 Changes of PPO in different resistant cotton varieties after Apolygus lucorum
feeding and mechanical damage treatments
('h) Time( h)
Cotton Treatment
varieties reatments 24 48 72 96
CK1 68.86 £3.00 b B 67.77 £3.09 b B 106.18 £9.62 a A 92.42 £3.92 a AB
HW1 104.41 £4.24 a A 71.21 £1.70 b AB 90.87 £6.50 ab AB 104.22 +13.52 a A
MD1 82.49 £6.03 a B 69.26 £5.15 a AB 87.43 £6.76 a AB 85.50 £7.06 a AB
CK2 65.15+4.37 b B 80.70 £7.84 ab AB 75.43 £6.46 ab AB 85.99 £3.09 a AB
SGK 321 HW2 72.54 £14.08 a B 100. 15 +£22.37 a A 101.72 £22.95 a A 83.31 £10.97 a AB
MD2 83.63+10.02 a B 81.60 £15.64 a AB 68.72 £6.39 a B 78.92 +7.61 a B
CK3 29.81 £1.87 be C 24.46 £0.50 ¢ C 32.00+1.59 b C 40.54 £5.73 a C
HW3 26.33+1.90 b C 25.39+1.26 b C 34.85+3.28 ab C 44.68 £5.94 a C
MD3 26.50 £1.28 b C 21.17 £0.05 ¢ D 30.09 £0.97 b C 38.36 £2. 12 a C
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The influence of different temperature on the crawl and flight initiation
of Tribolium castaneum( Herbst)

LI ZhaoDong'™ WANG DianXuan'™  QIAO Zhan-Min’

(1. School of Food Science and Technology Engineering Research Center of Grain Storage
and Security of Ministry of Education Henan University of Technology Zhengzhou 450052 China;
2. Henan State Grain Storage Zhengzhou 450047 China)

Abstract The influence of temperature on the dispersal rate and flight initiation of Tribolium castaneum( Herbst) adults
was studied at different temperatures and on different substrates. The dispersal rate was monitored both on a solid surface
and on wheat in a perspex groove at both uniform temperatures and over a temperature gradient. The results indicate that
the minimum temperature that initiated crawling was 17°C both on the solid surface and wheat bulk. The minimum
temperature for flight initiation was 25 “C on both substrates. The dispersal rate of adults significantly increased with
temperature within the range of 15 — 25°C for horizontal movement and within the range of 15 - 20°C for vertical
movement in the wheat column. The dispersal rate on the solid surface was 3.9 - 5.9 times higher than that on wheat. The
dispersal rate in wheat columns was 1.2 - 3.1 times higher than in vertical columns without wheat. The ideal flight
temperature was 25 —30 C for both male and female T. castaneum.
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