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Studies on the Herbicidal Properties of Pyrazolate

Ryang, H.S.,S.5S.Han and K.H.Kim*

ABSTRACT

Experiments were conducted to evaluate the herbicidal characteristics of pyrazolate [42,4-dichloro
benzoyl)-1,3-dimethylpyrazol-5-yl-p-toluene-sulphonate] in greenhouse and lowland rice field.

Pyrazolate controlled effectively most of annual weeds and such perennial weeds as Sagittaria pygmaea
MIQ., Potamogeton distinctus A. BENN, Sagittaria trifolia L., Cyperus serotinus ROTTB, and Scirpus
hotarui OHWI., whereas Eleocharis kuroguwai OHWI. was tolerent to pyrazolate. Although pyrazolate was
applied at 2 to 10 days after transplanting, there was no difference in weed control. The weeding effect was
not influenced by percolation, depth of water and soil type.

No difference in crop injury of rice was found with various levels of seedling age, transplanting depth, per-
colation, depth of water, soil type and time of application. When combined with butachlor, the mixture gave
the same effect on rice phytotoxicity and weed control as pyrazolate alone did. Pyrazolate moved 1 to 2cm

downward in lowland soil regardless of soil type and percolation. The herbicidal activity of pyrazolate persisted

in soil for 60 to 90 days, depending on soil type, percolation and presence of soil microorganism.
Key words: pyrazolate, percolation, depth of water, soil type, rice, mixture, butachlor.
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Table 1. The characteristics of soils used.

Yo Soil Particle size distribution (%) ;N;t;;ng pH(H,0 oM CEC PAC*
: : 0
texture | Send Silt Clay capacity 1:5) (%) (me/100gXmg/ 100g)
1 CL 43.2 32.5 243 328 5.8 24 13.66 870.7
2 SiC 295 421 284 34.1 6.1 2.3 13.99 897.0
3 L 59.8 26.9 133 133 53 1.9 10.62 4635
4 SL 725 17.5 10.0 108 7.0 0.7 881 3206
* PAC : Phosphorous adsorption coefficient.
Table 2. The physicochemical properties of herbicides used.
Common name Commercial name  Chemical name  Structural formula Formulation Solubility
Pyrazolate SW-751 4-(2,4-dichloro 10G Water
Sunbird benzoyl)-1,3- m: (25°C)
dimethylpyrazol - 0.05ppm
5-yl-p-toluene s O-CH'
sulphonate
Butachlor Machete 2-chloro- 2, 6-diethyl~ e OC e 60EC  Water
N-buthoxymethy! N-C -CH,C) 6G (20°C»
acetanilide CoHe 20ppm
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Fig. 1. Weeding effect of pyrazolate as affected by
rate and time of application.
* DAT : days after transplanting.

1001
& 8or
2
& 60} ‘ .
—_ o Fchinochloa crusgall
g Monochoria vaginalss
g 40} Rotala indica
© L Saaittaria pygmasa
T a0l Potamogeton distinctus
= 0-—0 Cyperus serotinus

O—0 Scirpus hotarui

- . A - 1
2DBT* 5DAT** BDAT 12 DAT
Time of Application

Fig. 2. Weeding effect of pyrazolate treated at the
different application time. Application rate
was 3kg prod./10a,

*DBT : days befor transplanting

** DAT : days after transplanting.
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Fig. 3. The influence of leaching amount of
herbicidal effect of pyrazolate treated
with 3kg prod. /10a.
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Fig. 4. The effect of soil textural class on
herbicidal activity of pyrazolate treated
with 3kg prod. /10a
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Fig. 5. The influence of submerged depth on
herbicidal effect of pyrazolate treated
with 3kg prod./ 10a.
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Table 3. Weeding effect of pyrazolate on Sagittaria
pygmaea, Sagittaria tri folia and Cyperus
serotinus emerged from different soil
depths.

Application Emergence Weed control (%)

rate(kg depth Sagittaria Sagittaria Cyperus

prod./ 10a) (cm) pygmaea trifolia  serotinus
1.5 100 49.3 79.7
2.0 0 100 100 100
3.0 100 100 100
1.5 99.3 66.3 100
2.0 3 100 100 100
3.0 100 100 100
1.5 98.6 7.9 100
20 5 100 13.2 100
3.0 100 100 100
1.5 93.9 0 -
2.0 7 100 0 -
3.0 100 0 -

Table 4. Weeding effect of pyrazolate on Potamogeton

distinctus and Fleocharis kuroguwas emerged
from different soil depths,

Avpplication Emergence Weed control (%)
rate(kg depth Potamogeton Eleocharis
prod./10a) (cm) distinctus  kuroguwas

15 100 0

2.0 5 100 0

3.0 100 0

1.5 100 0

2.0 10 100 0

3.0 100 0

1.5 100 0

2.0 15 100 0

3.0 100 0

1.5 100 0

20 22 100 0

3.0 100 0
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Fig. 6. Phytotoxicity as affected by the rate and
time of application of pyrazolate.
* DAT : Day after transplantation
**The degree of initial crop injury was expressed
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Fig. 10. The influence of depth of submerged

water on phytotoxicity of rice treated
3kg prod./ 10a of pyrazolate.
* The degree of crop injury was expressed as ranged
from O(no injury) to 10(all plants dead).
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Fig. 11. The effect of transplanting depth on
phytotoxicity of transplanted rice treated
with 3kg prod.” 10 a of pyrazolate.

*The degree of crop injury was expressed as

ranged from 0(no injury) to 10(all plants dead).
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Fig. 12. The effect of seeaiing age on phytotoxicity
of transplanted rice treated with 3kg
prod./ 10 a of pyrazolate.

*The degree of crop injury was expressed as

ranged from O(no injury) to 10(all plants dead).
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Table 5. Weeding effect as influenced by the treatment of mixture of butachlor and pyrazolate.

Wpeding effect?

Rate Annual weeds

Perennial weeds

Treatment

(kg. &1/ ha) , _E.c Mwv

Ri

L.P S. p. Pd C.s. E.k

1st 2nd 1st 2nd

Ist 2nd 1st 2nd 1st

2nd 1st 2nd 1st 2nd 1st 2nd

Weedy check -

07 +1.2
07 +1.2
0.7 +1.2
07 +1.2
1.08+1.8
1.08+1.8
1.08+1.8
+ 1.08+1.8
1.4 +24
14 +24
14 +24
14 +24
21 +36
21 +36
21 +36
21 +36
Pyrazolate 10G 3

Butachlor 6G 18

Butachlor

Pyrazolate
(35+6%)

2DBT
2DAT
SDAT
8DAT
2DBT
2DAT
5DAT
8DAT
2DBT
2DAT
SDAT
8DAT
2DBT
2DAT
5DAT
BDAT
5DAT
S5DAT

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

7.2
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

44.1
96.6
96.6
100
95.2
100
98
100
975
100
100
100
100
100
100
100
100
100
87.8

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

1.2

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

1B

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

93
94
96
94
98
99
100
100
100
100
100
100
100
100
100
100
100
45

169
89
B9
86
85.7
93.7
1000
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
36.5

88
92
92
90
95
97
100
100
100
100
100
100
100
100
100
100
100
375

120
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

92
93
96
93
97
98
98
95
100
100
100
100
100
100
100
100
100

108
833
9.7
86.1
88.9
91.7
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

375 65 522

40
40
55
42
60
53
65
50
54
62
60
60
62
62
64
63
59
40

10.5
214
357
30.2
35.7
44.3
487
485
471
474
48.9
50.2
50.8
50.5
498
515
519
503
371

1) DBT : days before transplantation, DAT : days after transplantation.
2) Weeding effect(%) : 1st : visual estimate(June 13, 1982-20 DAT)

2nd: 100 -

Dry wt, of weeds in treated plot

Dry wt. of weeds in weedy check plot

x 100

3) Values of weedy check plot are expressed as dry wt. (g) of weeds.
4) E.c. :Echinochloa crusgalli. M.v. : Monochoria vaginalis. R\, : Rotala indica,L.p. : Lindernia pyxidarsa.
S.p. :Sagittaria pygmaea.P.d. : Potamogeton distinctus,C.s. :Cyperus serotinus. E. k. : Eleocharis kuroguwas.
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Table 8. The initial crop injury, plant growth and yield of rice as influenced by the treatment
of mixture of butachlor and pyrazolate.

Rate Time  Initiel __Growth_ratio® Grain
Treatment (kg, ai,/ha) of N crop mjux;;)( Plant height(%) Tillers(%) yield
app. (0~10) 1st 2nd 1st 2nd (kg/10a)
Hand weeding - - - 249 44.8 125 26.9 710a
Weedy check - - - 95.0 93.0 95.0 91.0 604a
0.70 +1.2 2DBT 0.6 93.0 98.0 96.0 100.0 706 ab
0.70 +1.2 2 DAT 04 950 103.0 100.0 101.0 709a
0.70 +1.2 5 DAT 0.1 100.0 103.0 99.0 104.0 7084a
0.70 +1.2 8 DAT 0.1 99.0 103.0 104.0 102.0 705ab
1.08 +1.8 2DBT 08 920 97.0 94.0 102.0 707 ab
1.08+1.8 2DAT 0.6 94.0 100.0 96.0 102.0 71la
Butachlor 1.08+1.8 5DAT 05 94.0 101.0 98.0 102.0 709a
+ 1.08+1.8 8DAT 03 950 101.0 104.0 104.0 710a
Pyrazolate 1.40+24 2DBT 1.0 90.0 95.0 95.0 101.0 706 ab
(35+6%) 1.40 +2.4 2DAT 0.7 92.0 96.0 100.0 102.0 709a
1.40+2.4 5DAT 0.5 97.0 99.0 98.0 1020 710a
1.40+24 8 DAT 0.5 96.0 101.0 99.0 1020 709a
210+3.6 2DBT 1.0 91.0 96.0 92.0 98.0 702ab
2.10+36 2DAT 08 93.0 65.0 93.0 101.0 704ab
210+36 5DAT 0.6 93.0 96.0 96.0 101.0 706 ab
210+36 8 DAT 0.5 96.0 100.0 98.0 104.0 707ab
Pyrazolate 10G 3 5DAT 04 97.0 103.0 99.0 102.0 Tila
Butachlor 6G 1.8 5DAT 0.6 93.0 99.0 96.0 101.0 684

1) DBT :day before transplantation. DAT : day after transplantation.
2) The degree of injury was expressed as ranged from 0(mo injury) to 10(all plants dead)
3) Values of rice plant growth for each treatment are comparative values when corresponding

hand weeding values are considered as 100

4) Means within a column followed by different letters are significantly different at 5% level

by Duncan’s Multiple Range Test.
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