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A Study of Mode of Action of Alachlor
1. Effects of Alachlor on Nucleic acid, Amino acid and Protein
Synthesis in Qat (Avena sativa L)
Kwon, S W and J C. Kim*

ABSTRACT

The effects of alachlor [2-chloro-2’, 6 diethyl-N-(methoxymethyl) acetanilide] treatment on nucleic acid.

amino acid and protein synth esis were studied. The amide herbicide alachlor blocks the biosynth esis of the amino

acids isoleucine, valine and aromatic amino acid in oat root tips. Nucleic acid was inhibited, but was not

proportional to reduction in protein synthesis, 1x107*M of alachlor treatment of oat roots inhibited 36% DNA
synthesis, but DNA synthesis was not inhibited at 1x107°*M. RNA synthesis was inhibited by 1x107°M and 1x10*

M of alachlor 16 and 27%, respectively, while inhibition of protein synthesis did occur at same concentrations.

Inhibition of protein synthesis also did not occur at concentration below 1x107*M alachlor.

It suggest that inhibition of protein sythesis caused significantly by alachlor (1x107*M) result from secondary

action,
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Table 1. The effect of alarchlor on DNA, RNA, and protein synthesis after ghr.

. DNA (*H-thymidine)
Concentration

RNA (®*H-uridine)

Protein (1*C-leucin)

cpm/15RT. % control

cpm/15RT. % control

cpm/15RT % control

Control 44, 665°
1x107°M 45, 558° 102.5
1x107°M 47, 349 106.0
1x107*M 28, 430° 63.7
1x10-*M 9, 089°¢ 20.3

7,487 23,161°

6. 828" 91.2 26, 403° 114.0
6, 250 83.5 32, 026° 138.3
5. 487° 73.3 21, 814° 94.2
1, 100° 14.7 2,621° 13.5

*Mean values within a column that are followed by the same letter are not significantly different at the 5% level

D M.R.T.

RT, : root tips
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Table 2. The effect of alachlor on amino acid synthesis after 8hr.

Treatment
Amino Control 3x107M . % control 6x10"*M % control
acid (ng) alachlor (ng) alachlor (ng)

Asp 260.6 239.6 92 227.8 87
Thr 95.4 84.6 89 79.4 83
Ser 129.8 117.4 90 115.0 89
Glu 358.2 332.6 93 343.6 96
Pro - - -
Gly 140.2 123.0 88 115.4 2
Ala 160.8 148.8 93 123.8 84
Val 72.0 49.8 69 51.8 2
Met 30.6 31.8 104 24.2 79
Ile 59.6 36.8 62 39.4 66
Leu 165.0 146.8 89 139.0 84
Tyr 67.2 52.0 75 49.6 71
Phe 90.8 78.0 86 63.4 70
His 55.2 48 .4 88 52.6 95
Lys 386.6 374.2 97 361.6 94
Arg 143.0 130.4 91 114 .4 86
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