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Herbicidal Activities of Dinitroaniline Compounds in Turfgrass
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ABSTRACT

This study was conducted to determine the herbicidal a;tivity, persistance, downward move-
ment and effect on bentgrass of 7 dinitroaniline herbicides such as benefin [N-butyl-N-ethyl-2,6
-dinitro-4-(triflucromethyl) benzenamine], beslogine [N,N-dibutyl-2,6-dinitro-4-trifluoromethylani-
line], prodiamine [2,4-dinitro-N3,N3-dipropyl-6-(triﬂuoromethyl)-1,3-benzenediamine], pendimethalin
[N-(1-ethylpropyl)-3,4-dimethyl-2,6-dinitrobenzenamine], trifluralin [2,6-dinitro-N,N- diprop-yl-4-
(triftuvoromethyl) benzenamine], ethalfluralin [N-ethyl-N-(2-methyl-2-propenyl)-2,6-dinitro-4-(trifluoro-
methyl) benzenamine], and oryzalin [4-(diprop-ylamino)-3,5-dinitrobenzene-sulfonamide] together
with bensulide [0,0-bis(1-methylethyl) S-[2- [(phenyl-sulfon-yl) amino]ethyl]phosphorodithioate]
and siduron [N-(2-methylcyclohexyl)-N~ -phenylurea] as the control. In addition, distribution of
pendimethalin and benefin into bentgrass was also determined.

Prodiamine, benefin, and pendimethalin at the 1/16 dose of the recommended rate showed
very high herbicidal activity(LDey) on Digitaria sanguinalis, but ethalfluralin and bensulide
showed LDsy at the 1/4 dose of the recommended rate, showing difference in herbicidal
activities among dinitroaniline herbicides. All the herbicides except for pendimethalin had the
lower herbicidal activity in sandy soil than that of clay-loam soil.

Benefin, beslogine, prodiamine, oryzalin, bensulide and siduron persisted in the soil for about
50 days, but pendimethalin persisted in the soil for about 35 days, and trifluralin and
ethalfluralin for about 25 days.

Ethalfluralin, oryzalin and bensulide were the most mobile(downward movement) of the 9
herbicides studied. Less mobility was observed in the turfgrass condition than that of the bare

soil.
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Beslogine, bensulide prodiamine and benefin had no injury effect on bentgrass(Agrostis

atolonifera L., penncross creeping bent grass). However, herbicides like oryzalin, trifluralin and

pendimethalin reduced the dry weight of bentgrass by 12%, 30% and 40%, respectively. No

significant difference in distribution of pendimethalin and benefin into inner part of leaves,

surface and wax layer of bentgrass was observed, and thus it seems that different phytotoxic

effect between pendimethalin and benefin may be attributed to different metabolism and mode

of action.
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Table 1. Chemical structures and properties of
dinitroaniline compounds.

1. Benefin [N-butyl-N-athy}-2, 8-dinitro-4-(trifiucromethyl) benzenamine]
NO,

CaHs a". Balan, Bonalan (DowElanco)
CFs ng b. 1 mgA in water at 25°C
Catiy ¢. 52 mPa at30°C
NO;
2. Beslogine [N,N-dibutyl-2,6-dinitro-4-trifluoro-methylaniline]
NO;
CaHy a”
CF:—< :;—N< b. 0.2-05
CaHy mglL
NO;
3. Prodiamine [zwwvc»m.m-dprwyl-e—(mﬂuommam)-

NO, 1.3-benzenediamine]
oF <°”‘-‘°”2°"'° 2" Barricade (Sandoz)
3 b. 0.03 in water at 20°C
ChCHLCHy ¢ 0.0032911/\'?: at25°C
NHy NO,

4. Pendimethalin [N-(1-ethylpropyf)-3,4-gimethy}-2,6-

CHy NO, ?z“s dinitrobenzenamine]
CHCH,CH, a". Stomp, Way Up (Cynamid)
CHy N b. 0.3 mgA i water at 20°C
H c. 4mPaat25C
NO,
8. Trifturalin [2,8-cinitro-N,N-dipropyt-4-(trifiucromethyf}benzenamine)
NO,
CsHy  a". Treflan, Elancolan (DowElanco)
CFy 4 b. 1 mgAin water at 27°C
CaHy ¢ 13.7mPaat25°C
NO,
8. Ethalfiuralin [N-ethy!-N-(2-methyl-2-propenyl)-2,6-dinitro-4-
(trifluoromethyl)benzenamine
NOg
§H2  an Sonalan (DowElanco)
CFy N—CH,—CCH; b. 0.2mgA in water at 25°C
ézH c. 0.11 mPaat25°C
NO;- °

7. Oryzalin [Hdipropyhmino)-s S-dinitrobenzenesulfonamide]

e

1) a: some trade names and manufacturers, b: solbility,
€: vapor pressure.

an. Dirimal, Surflan (DowElanco)
b. 2.4 mgA in water at 25°C
CgHy; ¢ 0.0013 n.Pa at 25°C
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I . Dichloromethane solution I
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dissolved n acetonitrle for HPLC analysis
Fig. 1. Flow of analytical method for pendimethalin
and benefin absorption.
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Fig. 2. Effect of various herbicides on LD in
Digitaria sanguinalis when applied in clay
loam soil and sand.
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Fig. 3. Residual activity(LDg) of various herbicides
on Digitaria sanguinalis when treated in
clay loam soil.
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Fig. 4. Downward movement of various herbicides
after application of 20mm/h of artificial
rainfall.
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Fig. 5. Toxicity of various herbicides on bentgrass
based on dry weight.

Table 2. Distribution of pendimethalin and benefin
at 7 days their application on bentgrass

leaves.
% Distribution of herbicides

Solvents Pendimethalin Benefin
MeOH 62.7 63.9
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CH;COCH:

+ 19.4 22.5
CHCl;
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