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Abstract

The persistence of preemergence herbicides, butachlor [Z—Chloro~2,6—diethyl-N-

(butoxymethyl) acetqnilide] and nitrofen(2, 4-dichlorophenyl-4-nitrophenyl ether),

at 10 ppm lgvel in different soil conditions amended with organic matter and lime

was studied under flooded and field moisture capacity. The microbial breakdown

played a major role in the dissipation of the herbicides in soil. Nitrofen degrada-

tion in flooded soil was greatly accelerated, while it was slowed down in field

moisture capacity as compared with butachlor. Increased amendment of rice straw

to the soil shortened the half-life of butachlor under flooded condition, however it

prolonged that of butachlor when the amendment was exceeded over 1% on dry

weight basis. Liming the soil stimulated decomposition of the herbicides in the soil

systems, which appears to be pH independent.
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5%+ s Butachlor 9} Nitrofen o] 4%

Table 1. Gas chromatographic conditions for residue analysis of herbicides.

Specification Butachlor Nitrofen
Instrument TRACOR Model 550 equipped with ECD (*Ni)
Column Borosilicate (I.D. 4mm, Length 60cm)

Packing material
Column temperature
Injector temperature
Detector temperature
Carrier gas (Ny)
Purge gas (N,)
Chart speed

Retention time

5% OV-17 on Chromosorb W HP 80~100 mesh.

210°C 2380°C
230°C
290°C
70mi/min
30mi/min
6mm/min
2. 8min 3. 4min
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70 # 40°C ) A BEEREA A .
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Table 2. Degradation of butachlor and nitrofen in the soil as influenced by water,

organic matter amendment and sterilization.

Viable soil

Sterilized soil

Water* Organic**
confent  marter Cr Gl day)(day® o G0 day ) (days)
Butachlor
60% MWHC None 0. 993 7.91 38.3 0. 970 1.61 185.3
Rice straw 0.998 8.83 34.3 0.969 1.72 181.0
Rice stump 0.999 8.43 35.2 0.962 1.67 183.0
Flooded None 0.995 8.43 35.7 0. 966 1.95 158.6
Rice straw 0.952 10. 61 28.5 0.970 1.76 180.5
Rice stump 0-969 10.12 30.5 0.958 1.43 210.1
Nitrofen
60% MWHC None 0.975 3.86 78.5 0. 983 0.76 396.3
Rice straw 0. 986 4.03 75.4 0.979 0.71 426.0
Rice stump 0.979 3.97 76.3 0. 997 0. 85 355. 8
Flooded None 0.972 9.60 31.4 0.944 0. 86 350.9
Rice straw 0.988 11.50 26.2 0. 965 0.85 354.0
Rice stump 0. 986 10. 81 27.8 0. 990 0. 83 364.1

* MWHC: Maximum water holding capacity

** pulverized organic matter passed through 2mm mesh was amended at the rate of 1% on

dry weight basis.
Correlation coefficient(r),

degradation rate constant(k),

half-lives were produced by

linear regression of log herbicide concentration (ppm) in soil with time.

EER Az xQd. =3 HEHS Fhe
butachlor o] AMME 4~7H EHART BEKX
iREel A HRHEA A5 2A dehack. —
Moz Ld HigmaEs BAe®Y HHHE
e FERA MG sz BRY SHETY
B oodle mEAE EY HEEEGRY glezz
g Hinel &3 b B S &
ol el Mg HEsE KB zey
butachlor off %% RSN A BEA LB
0.08~0.8% (w/w)e} mmgeoed B
KRR TAAS LEEE mEmEe] 39 HeA 28
B EfE e BRE ARBAAE 1
%9 EhkEE] A Eikeht S fedE = R
oz wFe] 1%9 WABEMREANAE WE
#a SRS e HESY EIHIEES
3 SfRREDET 24 R A . B
WY R g SERESRE 2d 9d
wint Hage sl kel B8 a2 vebhde
W ol AL RIS MOMRERS kb BE
SZEHY HH) 2 WAGANA BEHA I’

(o)
S

C/V\—!—‘

J70] R AREF R Zez 44,
g bikEEel A9 M= nitrofen o] 75~
78Hql8] #ed butachlor & 34~38H 2 ZEIHl
flel 23l ZRqox #AEWHS EEhel B
mEREA AR F— @m-g 2. o R
L RUMLEE ebel 7o) nitrofen o] {LEARY HEiEME
Peo 2 Ro} HKIRERS A= B kI amino
Fupzol Mo MM PRI KA
= FEeln (LEHSRY 2 BEg & 5 o
= Yo EEES »m butachlor = ZEAER(254
nm)ei] A} fﬁﬁﬁﬁﬂ 1.5 B5f®0) v} nitrofen &
BYET A —ER% = BB ES 35%7t B
31ed butachlorf nitrofen o) i3}y I}
5ot o) B BHEENA X butachlor &=
23ppm (24°C)%, 1ppm(25°C)® o
2 A nitrofen & Eo] HEEMLagoel= L
o} WBigo) MR EEelnz Jrahly S
3, I A FEHIY) WRA et ZE2I=
2 LR =2 BERENA (LRNS L
butachlor ¢ fabed BigsiA Lot ez B

nitrofen -&



— 116 — 2% : 48k Butachlor ¢} Nitrofen & 4%
Table 3. Degradation of butachlor and nitrofen in the soil as influenced by
' water, lime amendment and sterilization.
Water*  Level of** Viable soil " Sterilized soil
content _ liming e (A0 day) (daysy  —r (x10°. day ) | Clayey
Butachlor
60% MWHC None . 0.993 7.85 38.3  0.993 1.63 185.4
L1 0.997 8.98 33.5  0.980 1.60 188.4
L-g 0.993 8.84 34.1 0.997 1.75 172.0
Flooded None 0. 992 8.58 35.1 0. 964 1.80 167.6
L-1 0. 996 9.15 32.9  0.981 1.66 181.0
L-2 0. 997 9.11 33.0 0.971 1.73 173.9
Nitrofen
60% MWHC None 0. 962 3.82 78.9 0. 986 0.78 386.5
L-1 0. 957 4.04 74.4 0. 995 0.72 417.5
L-2 0. 948 5.82 51.7 0. 997 0. 30 378.4
Flooded None 0.977 9. 36 32.1 0. 996 0.90 336. 2
L-1 0. 976 10.53 28.6 0. 982 0. 88 340.9
L-2 0.966 10. 30 29.4 0.944 0.91 332.7

* MWHC: Maximum water holding capacity.

** L-1 and L-2: Equivalent and twice amounts of Ca(OH), for neutralizing the soil.
Correlation coefficient(r), degradation rate constant(k), half-lives were produced by linear

regression of log herbicide concentration in soil (ppm) with time.
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Fig. 1. Effect of pH on the degradation of
herbicides in buffer solution. Residual
amounts of the herbicides were deter-
mined 30 days after incubation in
Mcllvaine’s citric acid-phosphate buffer

at 10ppm level.
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Fig. 2. Relationship between soil pH and half-lives of herbicides in the soil. Soil
pH (1:5) was given 30 days after Ca(OH), application to the soil.
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2% : 43 Butachlor &+ Nitrofen 4-f#

Table 4. Degradation of butachlor and nitrofen in the soil as influenced by levels

of organic matter and pi.

Lfe\glM* pH** Butachlor Nitrofen
o - :
%) Initial Final  _ . 08 gauy e (xioh dayh Ceae
1 4.0 6.4 0. 922 13.10 23.0 0. 990 2. 64 11.4
6.1 6.9 0.985 12.81 23.5 0. 998 3.42 8.8
7.9 7.2 0.972 14.79 20.3 0. 986 3.91 7.7
3 4.1 6.3 0.913 11.08 27.2 0. 999 3.82 7.9
6.0 6.7 0. 966 - 8:58 35.1 0. 970 4.37 6.9
8.1 6.8 0.988 12.62 23.8 0. 939 4.83 6.2
5 4.1 6.0 0. 922 5.68 52.9 0. 975 4.13 7.3
5.8 6.5 0. 998 6. 80 44.3 0.936 5.17 5.8
8.2 6.6 0. 997 7.08 42.5 0.946 5.24 5.7

* Pulverized rice straw passed through 2mm mesh was amended on the basis of dry weight

of soil.

*% Initial pH was adjusted with 0.4N H,SO, and calcium hydroxide. Final pH was given 30

days after incubation.

Correlation coefficient(r), degradation rate constant(k), half-lives were produced by linear
regression of log herbicide concentration in soil (ppm) with time.
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