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Phytotoxic Effect of Herbicides on
Upland Crops and Weeds
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ABSTRACT

This study was conducted to select herbicides effective for upland crops and to investigate the cause of
crop injury in peanut cultivated with mulching. Crop such as radish (Rephanus acanthiformis Moor.), Chinese
cabbage (Brassica rapa L.), soybean (Glycine max Merr,), Peanut (Archis hypogaea L.), and marsh mallow
(Malva olitoria Nakai) were tolerant to napropamide [2-(«-naphthoxy)-N, N-diethylpropionamide], alachlor
{2-chloro-2’, 6’-diethyl-N-(methoxymethyl) acetanilide], trifluralin (a,a, a-trifluoro-2, 6-dinitro-N, N-dipropyl-
p-toluidine) and nitrofen (2,4-dichlorophenyl-p-nitrophenylether). Napropamide, diphenamide (N, N-dimethyl-
2, 2-diphenylacetamide) and alachlor were safe for red pepper (Capsicum annuum L.), eggplant (Solanum
melongena L. and tomﬁto {Lycopersicon esculentum Mill.), while trifluralin, nitrofen and chlonitrofen (2,
4 6-trichlorophenyl-d-nitrophenyl ether) could be used for water melon (Citrullus battich Forsk.), carrot
(Daucus carota L.) and lettuce (Lactuca scariola 1.) without crop injury. Out of nine major weed species
studied, Capsella bursa-pastoris Medicus was the most resistant species to the herbicides tested. Napropamide
and alachlor could not control P. hydropiper, while P. oleracea and C. album were tolerant to diphenamide
and alachlor, respectively. Urea herbicides such as methabenzthiazuron [3-(2-benzothiazolyl)-i, 3-dimethy-
lurea], linuron [3-(3, 4-dichlorophenyl)-1-methoxy-1-methyl urea], and isoproturon [3-(4-isopropylphenyl)
-1, l-dimethylurea]gave a great injury to the crops studied. The weeding effect was greater for broadleaf
weeds than for grasses. Isoproturon and linuron provided good selectivity for marsh mallow and carrot,
respectively.

In peanut, the crop injury caused by four herbicides studied was greater when cultivated with mulching
than when cultivated without mulching. With dinitroaniline herbicides the crop injury decreased as the gaseous
herbicide was removed out of mulching. Alachlor gave little phytotoxicity to peanut grown under mulching
condition and nitralin [4-(methyisuphonyl)-2, 6-dinitro-N, N-dipropylaniline] showed less toxicity to the
peanut than pendimenthalin (3,4-dimethyl-2, 6-dinitro-N-1-ethyl propylaniline) and trifluralin.

Key words:  phytotoxicity, upland crops, mulching .
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Table 1.

Physical and chemical properties of soil use

Soil Particle size Water Chemical properties
distribution (%) holding
texture Sand Silt Clay capacity pH Organic C.E.C.
(%) (1 :5H20) matter(%) (me/100g)
scLD 582 166 25.2 24.7 5.1 1.23 7.90
scL?) 582 150 25.9 26.0 5.4 1.17 7.67

1) Soil used for field experiment,

2) Soil used for pot experiment,
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Table 2. Effect of herbicides on crop tolerance.
Applica- Injury rating (0 - S)ﬂ)
Herbicide tionrate e . o 7_-7 e o -

“ (ai g/ 10 ftadish Chinese  Red Vee Tomato Bean Peanut Sesame Water  Pump- Melon Cucum Carrot Lettuce Crown Marsh

arg/ifa cabbage pepper phant melon  kin daisy mallow
Napropamide 65 0 0 0 0 0 0 0 1 | 0 2 0 0 L] 0 0
21.BFC 130 0 0 0 0 o 0 0 1 2 1 3 1 1 5 1 i
260 1 1 0 i 0 i 0 2 a I 4 2 2 5 1 1
Amid Diphcramvide 12§ 3 4 0 0 0 0 a ] 2 0 5 2 1 3 0 2
soWP 250 4 S 0 0 0 i 1 0 2 t s 3 2 5 1 3
500 5 N 1 1 i 2 2 t k) ¥ h 5 3 5 1 4
Alachlor 75 Q 0 ! 0 0 0 0 0 1 2 3 3 o 3 0 Q0
43.7FC 100 o L] I 1 1 0 0 0 3 4 4 4 2 5 1 |
oo 0 1 2 ! ] 0 0 1] 3 4 4 4 2 5 1 1
Dinfiro- Trifluralin 55 0 0 0 0 0 0 a 0 0 0 2 ] 0 0 0 0
aniline 44.5EC 1ne 0 0 1 1 1 0 Q 1 1 i 3 2 0 1 1 |
220 ] 1 K] 3 3 1 | 2 t 1 3 3 0 t 1 1
Nitrofen 105 0 0 5 4 3 0 0 5 0 2 4 5 0 0 0 3
Sowp 210 0 0 5 5 4 [ 0 5 1 3 4 5 t 1 1 s
Diphenyl- 420 I 1 s s s 1 H N i 3 5 5 i i 1 5
ether Chlornitro- 105 0 0 4 3 0 o 0 4 0 1 4 4 0o 0 1 0
fen 20FC 210 0 0 5 5 2 | | 5 i 2 N s 0 1 2 2
420 t ! 5 5 3 2 2 5 1 3 s 5 ! 1 3 3
Methabenz- 120 5 s 5 ] 5 2 2 4 5 5 5 5 4 5 5 s
thiaztiron 240 5 5 5 s 5 3 2 5 5 s ) 5 N 5 5 N
TWP 480 S 5 5 N s 4 4 § s S S § s s ) s
Urea Linuron k1] 5 5 s § 5 1 1 5 N N 5 5 0 N 5 5
sowp 76 5 5 5 5 S 3 2 § 5 s 5 5 1 5 5 5
152 N 5 s s s 3 3 N s S N s 1 s § 5
Esoproturon 60 2 3 5 5 5 1 H 0 S ] 5 s 2 5 N 0
SowWP 120 3 4 5 5 s 2 2 1 s 2 5 5 3 5 S 0
240 4 4 s 5 5 3 3 2 S 3 5 s 4 N 5 }
Codal 40EC 16424 I 3 4 4 2 1 I 4 2 2 4 4 0 5 ] 1
{metolhchior 24%+ 72448 2 4 4 4 2 3 2 4 4 3 5 N 1 § 2 3
prometiyne 6%} 144496 4 5 N 5 4 4 4 s N 4 5 N 2 5 3 4
Alachior+Linuron 504225 4 4 s 5 5 3 3 4 s 5 5 5 2 5 4 N
(441.51%G 120445 5 5 5 N 5 4 4 5 5 5 5 5 2 5 5 5
240490 5 5 5 5 5 s 5 5 5 5 N 5 3 s 5 5
Alachinr+Linvron 60430 4 5 5 5 5 4 4 N N 5 5 5 2 5 3 5
442736 120460 5 5 5 5 5 N N S 5 5 5 5 3 5 5 5
2404120 s N 5 N M N s s s 5 5 5 3 s N 5
Alachior+ Linuron 75430 S 5 5 5 5 5 5 s 5 5 5 5 3 ) § N
(5+D%0 150460 S 5 5 5 5 s 5 5 5 5 5 5 4 5 5 5
3004120 5 5 5 5 5 s s s S 5 § 5 4 A 5 5

a) Injury rating 0: no injury. 3:31 — 60% injury.
1: 0 —- 15% injury. 4:61 - 85% injury.
2:16 — 30% injury. 5:86 — 100% injury.
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Table 3. Effect of herbicides on weed control of upland crops.

Herbicide ggxfl:::e Weeding effect a)
(aig/10a) E.c? D Ca. Po. Eb  Cal Cb  Eca Ph
Napropamide 65 95 95 55 70 75 20 0 100 5
21.8EC 130 100 100 62 80 82 25 10 100 15
260 100 100 78 92 95 30 20 100 25
Diphenamide 125 95 98 75 82 95 100 95 95 70
Amide 50WP 250 100 100 82 90 98 100 100 97 75
500 100 100 90 95 100 100 100 100 80
Alachlor 75 100 100 97 85 100 20 0 100 10
43.7EC 150 100 100 100 92 100 30 10 100 20
300 100 100 100 98 100 45 15 100 30
Dinitro Trifluralin 55 92 90 30 82 92 95 10 92 10
aniline 44, 5EC 110 95 92 35 87 95 98 15 98 30
220 99 98 40 92 99 100 25 100 45
Dipheny}  Nitrofen 105 82 80 90 85 98 98 10 15 80
ether S50WP 210 85 85 95 92 100 100 20 25 85
420 90 92 99 95 100 100 30 35 92
Chlornitrofen 105 80 78 90 80 98 95 5 10 80
20EC 210 83 86 95 82 100 100 10 15 85
420 89 90 99 90 100 100 20 25 90
Methabenz- 120 75 75 95 100 100 100 100 100 100
thiazuron 240 85 87 98 100 100 100 100 100 100
70WP 480 99 99 100 100 100 100 100 100 100
Urea Linuron 38 79 79 97 100 100 100 100 100 100
50WP 76 87 90 100 100 100 100 100 100 100
152 100 99 100 100 100 100 100 100 100
Isoproturon 60 75 73 95 98 100 98 98 100 97
S50WP 120 85 90 97 100 100 100 100 100 99
240 98 98 100 100 100 100 100 100 100
Codal 40EC 36+24 100 100 100 95 100 100 100 100 100
(metolachlor 24%+ 72+48 100 100 100 100 100 100 100 100 100
Prometryne 16%) 144496 100 100 100 100 100 100 100 100 100
Alachior+Linuron 60422.5 100 100 100 100 100 100 100 100 100
(4+1.5% G 120445 100 100 100 100 100 100 100 100 100
240490 100 100 100 100 100 100 100 100 100
Alachlor+Linuron 60+30 100 100 100 100 100 100 100 100 100
(4+2)% G 120+60 100 100 100 100 100 100 100 100 100
240+120 100 100 100 100 100 100 100 100 100
Alachlor+Linuron 75430 100 100 100 100 100 100 100 100 100
(5+2)% G 150460 100 100 100 100 100 100 100 100 100
3004120 100 100 100 100 100 100 100 100 100

a) Weeding effect = 100_ Dry wt. of weeds in treated plot (or pot) x 100

b)

E.c.
D.s.
Ca.
P.o.
E.b.
C.al.
C.b.
E.ca
P.h.

Dry wt. weeds in weedy check plot (or pot)

Echinochloa crus-galli,
Digittaria sanguinriis.
Cyperus amuricus.
Portulaca oleracea.
Euxolus blitum,
Chenopodium album.
Capsella bursa-pastoris.
Erigeron canadensis.
Poligonum hydropiper.
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Table 4. Effect of herbicides on crop injury of peanut grown under mulching condition.
Application Treatment
Herbicide rate without with
(g 2i/10a) mulchinga) mulchingb) : 3 DAMC) TAMd)
sI® s s $s SI $S S| $8
Trifluralin 55 0 0 0 0 (1] 0 0 2
445 EC 110 0 0 1 1 0 0 3 3
220 i 0 2 1 1 1 4 4
330 2 2 3 3 2 2 5 4
Pendimenthalin 64 0 0 0 0 0 0 - -
31.7 EC 128 1 0 1 0 1 1
256 1 1 3 2 2 1 - -
384 2 2 3 3 2 2 -
Nitralin 75 0 0 0 0 0 0 - -
50 WP 150 2 1 2 2 2 2
300 2 2 3 3 2 2 - -
450 3 3 4 4 4 4 - R
Alachlor 75 0 0 0 0 0 0 -
43.7 EC 150 0 0 4] 0 0 0 - -
300 0 0 0 0 0 0 -
450 1 1 2 1 1 1 -
a) The peanut was sown before herbicide treatment.
b) The peanut was sown right after herbicide treatment followed by mulching.
¢) The peanut was sown 3 days after herbicide treatment foliowed by mulching,
d) Herbicide was reapplied after b) treatment.
e) SI : Soil incorporate treatment,
SS : Soil surface treatment.
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(2) Pendimethalin(Penoxalin, stomp)
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