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Effects of Tetranychus urticae feeding on the contents of main nutrient

and defensive enzymes activities of tomato leaves

WEN Juan ZHI Jun-Rui° LV Zhao~Yun ZHANG Yu-Yu ( Institute of Entomology Guizhou
University Guizhou Provincial Key Laboratory for Agricultural Pest Management of the Mountainous
Region Guiyang 550025 China)

Abstract: In order to assess the effect of Tetranychus urticae feeding on the host plants the changes of
main nutrients content and protective enzymes activity of tomato were tested after it was infested by
T. urticae at different population densities and attacking durations. The results showed that the density
and attacking duration of T. urticae had significant effect on contents of main nutrients and the activities of
protective enzyme and the population densities and attacking durations had interactive effect. The
contents of soluble sugar deceased significantly with the increasing mite density and feeding duration. The
contents of soluble protein and free amino acid were lowest at 25 mites/leaf at 3 days but soluble protein
content increased at 15 mites/leaf at 2 day and free amino acid increased at 15 or 25 mites/leaf at
2 days. The activities of defensive enzyme generally increased after infestation of 7. uriicae. The POD
activities of tomato infested by 5 mites/leaf significantly increased with the feeding duration while the
activities of PALL PPO and LOX were highest at moderate damage. The results indicated that the damage
of T. urticae induced tomato resistance and tomato produce response by adjusting the contents of various
nutrients and activities of defensive enzyme.
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(
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( POD) ( PPO)
POD  PPO
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2011) o
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( LZ D =
14:10; 25C +1°C; 70% +5%)
903 ( )
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40 cm ( 2 )
1.2
( . )
5.15.25 / 3
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( LOX) ( Two-way ANOVA)
234 nm 234 nm Tukey .
25°C mg o
0. 001 o
( PAL) L- 2
290 nm
PAL 2.1
mg mL
290 nm 0.1
Bio Rad SmartSpec Plus o
1.4 (P <0.05)
Microsoft Excel 2010  SPSS 13.0
. (1),
1
Table 1 Two-way ANOVA of nutrients based on different mite densities and damage time
Soluble sugar Soluble protein Free amino acid
Deviation souse Degree of freedom
F P F P F P
Mite density ( M) 3 6488. 22 <0.05 631. 84 <0.05 3082.37 <0.05
Damage time ( D) 2 4065. 33 <0.05 817.42 <0.05 7161.45 <0.05
X M xD 6 610. 63 <0.05 178.27 <0.05 1535. 11 <0.05
Error 36
Total 48
( 2).
o ( 3.5 /
2d
0 5 / 1d
2d 3d 3d 1d o
15 / 25/ 15 /
3d 2d 5 |/
25/ 3.d 2d o 25 /
67.93% - o
1d
3d 1d
2 .d 5 /
5 7/ 25/ 15 /
5 |/ o 25 |/ o 2d
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Table 2

5
15 /

4.9%
2

3d

46.65% o

(mg/g)

25/

Influence of Tetranychu urticae Koch damage on the soluble sugar content of tomato leaves

(d)

(

/) Mites density

Damage time CK 5 15 25
CK 2.37 £0.01 aA 2.37 £0.01 aA 2.37 £0.01 aA 2.37 £0.01 aA
1 2.37 £0.01 aA 2.19 +£0.01 bB 1.82 +£0.01 bC 1.74 £0.02 bD
2 2.36 £0.01 aA 1.24 £0.01 ¢B 1.14 £0.01 cC 1.28 £0.01 ¢B
3 2.39 £0.01 aA 1.26 £0.00 cB 1.09 0. 00 dC 0.76 £0.01 dD
0.05
0. 05 o o Note: Different upper—case letters in the same row indicate significant

difference at the same feeding time but different population density ( P < 0.05) ; different lower-case letters in the same column

indicate significant difference at the same population densities but different feeding time ( P <0.05) . The same below.

3

(mg/g)

Table 3 Influence of Tetranychu urticae Koch damages on the soluble protein content of tomato leaves

(d)

(

/) Mites density

Damage time CK 5 15 25
CK 4.66 £0.02 aA 4.66 £0.02 aA 4.66 £0.02 bA 4.66 £0.02 aA
1 4.66 £0.02 aA 3.80 +£0.02 cC 3.73 £0.03 cC 4.11 £0.03 bB
2 4.72 £0.08 aB 4.02 +£0.03 bC 4.95 +0.05 aA 3.78 £0.04 cD
3 4.78 £0. 04 aA 2.84 +£0.04 dB 2.97 £0.04 dB 2.55 +0.016 dC
5 / 0 1d 3d
15 / 25 2d
2d
3d o ( 4.
4 ( mg/100g)

Table 4 Influence of Tefranychu urticae Koch damage on the free amino acid content of tomato leaves

(d)

(

/) Mites density

Damage time CK 5 15 25
CK 3.17 £0.01 aA 3.17 £0.01 aA 3.17 0. 01 bA 3.17 £0.01 bA
1 3.17 £0.01 aA 3.06 +0.01 bB 2.5920.01 cC 2.54 +0.01 cD
2 3.20 +0.01 aA 2.80 +0.01 cB 3.21 +0.01 aA 3.21£0.01 aA
3 3.19 £0.01 aA 2.40 £0.02 dB 1.89 £0.01 dC 1.65 =0.01 dD
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2.2
(P<0.05) ( 5)
POD. PPO. PAL LOX o
5
Table 5 Two-way ANOVA of enzymes activities based on different mites density and damage time
POD PAL PPO LOX
Deviation souse Degree of
freedom F P F P F P F P
Mite density ( M) 3 45718.70  <0.05 460. 90 <0.05 98. 56 <0.05 41544.87 <0.05
Damage time (D) 2 9399. 57 <0.05 352. 44 <0.05 167. 30 <0.05  5965.50 <0.05
X MxD 6 1681.76 <0.05 91.97 <0.05 36.91 <0.05 3751.95 <0.05
Error 36
Total 48
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Fig. 1

Tetranychu urticae Koch at different densities and time

Changes of the POD activity of tomato leaves infested by
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( 2) o

FERE (d) Damage time

Fig. 2 Changes of the PAL activity of tomato leaves infested by

Tetranychu urticae Koch at different densities and time
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Fig. 3 Changes of the PPO activity of tomato leaves infested by

Tetranychu urticae Koch at different densities and time
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Fig. 4 Changes of the LOX activity of tomato leaves infested by

Tetranychu urticae Koch at different densities and time
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