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ABSTRACT

This experiment was conducted to investigate the loss of various herbicides by means of vola-
tility from the turfgrass field and the bare ground with the different soil moisture contents and
temperatures, Different herbicides were applied at the rates of 375 g a.i. /10a of pendimethalin,
250 g a.i. /10a of napropamide, and 96.4 g a.i. /10a of dicamba with 200 { /10a of spray volume in
the turfgrass(Zoysia japonica cut off 5 cm) grown in pots(265.8 cm?) and bared soil. The pots were
placed in the growth chamber with 10,000 lux of light intensity(12h per day) at 25 and 35°C for 7
days. Amberlite XAD polymeric resin(20 /50 mesh) was used as sampling media for herbicide
airborne residues. Air flow was maintained at 10 / /min by vacuum pump regulated with a factory
calibrated flow meter. Herbicide airborne residues were extracted from the XAD resin with 300 ml
of 1:1 acetone and hexane. The extracts were concentrated by rotary evaporation at 35°C, and
dissolved in 1 ml MeCN for HPLC analysis.

The airborne losses of the herbicide applied in the turfgrass and bare soil increased as the tem-
perature and soil moisture contents were increased, regardless of the kinds of herbicide. Higher
airborne residues was observed in the turfgrass pots than the bare soil pots. Pendimethalin and
dicamba with higher vapor pressure gave rise to the increased loss of airborne herbicides, showing
that 6.26 and 6.14% of average airborne loss in pendimethalin and dicamba, respectively,
compared to 0.56% in napropamide. The amount of airborne losses in turfgrass was highest at one
day after application and then a declined trend was observed as the time was prolonged.
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Table 1. Chemical structures and properties of tested turfgrass herbicides

Herbicide Properties

a. Stomp, way up{cyanamid)
Pendimethalin b. Nitro C‘;;“_pou“d
[N-(1-ethylpropyl)-2, 6-dinitro-3,4-xylidine] ¢ 0.3 mg /1in water at 201

d. 4 mPa at 25¢C

e. Inhibits cell division and cell elongation

a. Devrinol (stauffer)
Napropamide b. Amide
[(RS)-N,N-diethyl-2- ¢. 73 mg /1 in water at 20C
(1-naphthyloxy)propionamide ] d. 0.53 mPa at 25C

e. Unknown

Banvel (sandoz)

. Benzoic acid

. 6.5 g /lin water at 25C
. 45mPa at 25

e. Inhibits cell division

Dicamba [ 3,6-dichloro-o-anisic acid ]

po T

a : Some trade names and manufacturers, b : Family of herbicide, ¢ : Solubility,
d : Vapor pressure, e : Type of mode of action.

XAD-4 XAD-4
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Fig. 1. The model for determing the volatility of herbicides from turf and bare soil.
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Fig. 2. The amount of airborne loss of pendimethalin applied in the turfgrass field
and in the bare soil for 7 days.
D.S. : Bare soil with 10% soil miosture content at 25°%C, SI : Bare soil with
90% soil miosture content at 257, SII : Bare soil with 90% soil miosture
content at 35°C, D.T. : Turfgrass field with 109 soil miosture content
at 25°c, TI : Turfgrass field with 90% soil miosture content at 25C,
TII : Turfgrass field with 90% soil miosture content at 35C.
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1990).
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Fig. 4. The amount of airborne loss of napropamide applied in the turfgrass field and in the bare soil
for 7 days.
D.S. : Bare soil with 10% soil miosture content at 25, SI : Bare soil with 90% soil miosture
content at 257, SII : Bare soil with 90% soil miosture content at 35C, D.T. : Turfgrass field
with 10% soil miosture content at 25C, TI : Turfgrass field with 90% soil miosture content at
25%¢, TII : Turfgrass field with 90% soil miosture content at 35%C.



268

0.15

0.1

9% Airborne loss

0.05

g2 At 8} 3] A AlA A2E

Fig. 5. The volatility of napropamide
form turfgrass field and bare
soil as related to time after ap-

e 5 % - plication.
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1 2 3 4 5 & 7 : Turfgrass field with 90%

Sampling time(day) soil miosture content at 25¢C.
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Fig. 6. The amount of airborne loss of dicamba applied in the turfgrass field
and in the bare soil for 7 days.
D.S. : Bare soil with 10% soil miosture content at 25°C, SI : Bare soil with
90% soil miosture content at 25°C, SII : Bare soil with 90% soil miosture
content at 35, D.T. : Turgrass field with 10% soil miosture content at
25°C, TI : Turfgrass field with 90% soil miosture content at 25,
TII : Turfgrass field with 90% soil miosture content at 35<C.
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Fig. 7. The volatility of dicamba from turfgrass field and bare soil as related to time
after application.

O : Bare soil with 90% soil miosture content at 25C,
: Turfgrass field with 90% soil miosture content at 25TC.
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