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Abstract The pesticide stress and the nutritional stress are two common adverse environmental stresses in the agricultural practice. As
one kind of external stress factors, the pesticide application would affect the physiological and biochemical process of plants, such as the
photosynthesis, the nutrient substance and the secondary metabolism. The nutrient substance would also affect the physiological and the
biochemical processes of plants. In order to fight against the adversity, the plants would make a manifold recovery. The defense related
enzymes of the plants play an important role in the fight against the adversity. The paper focuses on the effects of imidacloprid, methomyl
and omethoate on the Phenylanlanine Ammonialyase (PAL) in wheat seedlings under the nutrition stress. The activities of PAL in wheat
seedlings were examined after treatment by three kinds of insecticides for 5 days. It is shown that the activity of PAL in wheat seedlings
cultured in the nutrient solution experiences a significant descending-raising process after being treated by 35mg/L imidacloprid. The
activity of PAL in wheat seedlings cultured in water does not experience a significant raising process. The studies involving methomyl
reveal similar results as with imidacloprid. After being treated by omethoate, the activities of PAL in wheat seedlings with the two

treatments saw a significant difference. After being treated by omethoate for 6h, the activity of PAL in wheat seedlings cultured in
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nutritious substances significantly increased by 107.8%, after being treated for 24h, the activity of PAL saw a significantly decrease .

Therefore, the activities of PAL in wheat seedlings might be affected by the presence of nutritious substances. The activities of PAL in

wheat seedlings were influenced by the types of insecticides, as well as the concentration of insecticides and the treatment duration.

Compared with wheat seedlings cultured in water, the activity of PAL of wheat seedlings cultured in a nutrient solution saw a more

significant defense response.

Keywords imidacloprid; methomyl; omethoate; wheat seedling; phenylanlanine ammonialyase; stress of nutrient elements
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Table 1 Effects of imidacloprid, methomyl and omethoate on the activities of PAL in
wheat seedlings cultured in nutrient solution
EFRWA/NZ PAL TGP/ (ugs min™ -mg™pro)
I 5 HF ] /h 6 12 24 48 72 120
CK 0.103+0.005  0.090+0.003  0.095+0.001 0.096+0.006  0.105x0.008  0.073=0.008
17.5 0.083+0.003°  0.125x0.006°  0.100+0.006 0.088+0.011  0.123x0.010  0.06620.004
Mtk S BBk 3/ (mg - 1) 35 0.082+0.007°  0.126x0.010°  0.098+0.007 0.105+0.004  0.125:0.008  0.057+0.009
70 0.094+0.003  0.116x0.008  0.095+0.006 0.105+0.008  0.10120.005  0.06620.010
100 0.097+0.004  0.134x0.007°  0.09420.002 0.110+0.009  0.118x0.009  0.053=0.003
KZ B/ (mg- 1Y) 200 0.088+0.001  0.132+0.003°  0.090+0.005 0.104+0.003  0.153x0.024  0.07220.007
400 0.078+0.006°  0.136x0.002°  0.108+0.023 0.112+0.003  0.13120.006  0.068+0.033
250 0.210+0.005°  0.116x0.012  0.078x0.002°  0.083x0.009  0.120+0.007  0.091x0.007
SRR E/ (mg- 1Y) 500 0.215+0.028°  0.113x0.005  0.074£0.002°  0.091x0.002  0.109+0.005  0.06520.010
1000 0.202+0.013°  0.111x0.005  0.072+0.002°  0.09820.009  0.101£0.005  0.075+0.001
iE AT R I £ R 2% (P<0.05),
Note: * shows significant difference by i—test (P<0.05).
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Table 2 Effects of imidacloprid, methomyl and omethoate on the activities of PAL in
wheat seedlings cultured in water

K SR 4 /N # PAL S /(g - min™ mg™ - pro)

W 5E B 1] /h 6 12 24 48 72 120
CK 0.038+0.003 0.030+0.002 0.021+0.003 0.019+0.003 0.013+0.003 0.007+0.000
17.5 0.028+0.001 0.027+0.001 0.030+0.003 0.019+0.001 0.008+0.001 0.011+0.002
M, e oo B2/ (mg - 1) 35 0.024+0.003" 0.029+0.002 0.028+0.001 0.015+0.003 0.008+0.003 0.011+0.003
70 0.025+0.003" 0.024+0.001 0.027+0.002 0.014+0.002 0.008+0.002 0.009+0.001
100 0.029+0.003 0.033+0.004 0.014+0.004 0.017+0.005 0.010+0.002 0.012+0.001
K 2 )k B/ (mg- L) 200 0.031+0.001 0.034+0.004 0.023+0.007 0.016+0.004 0.010+0.004 0.008+0.001
400 0.031+0.006 0.031+0.006 0.020+0.001 0.019+0.003 0.008+0.002 0.007+0.003
250 0.043+0.005 0.023+0.003 0.022+0.002 0.015+0.002 0.005+0.002 0.006+0.002
SRR BE/ (mg- L) 500 0.043+0.001 0.020+0.002" 0.020+0.001 0.009+0.001" 0.007+0.001 0.003+0.001
1000 0.044+0.003 0.020+0.002 0.015+0.002 0.010+0.001" 0.006+0.001 0.003+0.001
EF R T - £ F 23 (P<0.05),
Note: * shows significant difference by ¢—test (P<0.05).
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Fig. 1 Trend of relative change of PAL activities in wheat seedlings cultured in water and
that cultured in nutrient solution after being treated by insecticides
EBE1RTNEZPALESESENEB—,/NF 15 PAL #3404, BEXF 1 5 PAL®IFES,
Notes: Value 1 means the same as CK, lower than 1 indicates inhibition, bigger than 1 indicates induction.
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