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Sulfonylurea | & 3 <Al&= AE3le (3LTHE3,
2000) A@HS 7|22 halosulfuron-methyl, pyrazo
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ha' oFFoz J|EF, 125, 15 1754 L9 45F
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4 3k 7202 Azstel Aeiser)
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Table 1. Growth stages of rice and weeds applied with
mixed herbicide solutions in the submerged water

Species Plant height(cm) Leaf stages
Oryza sativa L 19.8 5.5
Echinochloa crus-galli 104 2.7
Monochoria vaginalis 33 25
Bidens triprtita 6.7 30
Scirpus juncoides 4.6 5.7
Potamogeton distinctus 10.8 73
Eleocharis kuroguwai 4.5 4.6
Sagittaria trifolia 30 35
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Table 2. HPLC/UV conditions for the analysis of sulfonylurea herbicides and pyriminobac-methyl in water

HPLC

Detector

Column

Mobile phase

Flow rate 1.0 mL min”
Attenuation 64

Chart speed 0.25 cm min’
Injection volume 10 w0

Waters 510 pump with 712 autosampler
Spectra series UV 100 detector(254 nm, AUFS 0.02)
y-Bondapak Cjs (30 cm x 3.9 mm id))
CH;CN/H,O/CH;COOH (55/44/1, v/v/v)
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@ v 93 Fi4
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S xR ofs walste] AFsgr). Sulfonylurear)
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sulfurong 54, 21, 15 g ai. ha' 7|02 7]FFH, 125,
L5, 1754 dom, ddAd g
pyriminobac-methyl> Hof ¢PdAo] E1, Il g
g2do] $531e] 30 g ai ha' 2 VU Bhef 2F
S 74 48 ¢ s 24¥2 ¢ 23, halosulfuron-
methyl -+ pyriminobac-methyl-> 7]& A9 7|&5 4
¥ 439 54+30g ai ha' oME FHALL 93.5%
2 4Ae 943%st w3 WA EARE BIoY ¢
ArldE i FoAe A¥dE Btk a4
halosulfuron-methylo] 7]&%ke] 1.259] 67.5+30 g a.i
ha'! GME 71ES AR tha 2L 96.1%2] BA
APE Jvehfe] NEgF ] SAEAY Aol
A48 4 9k Pyrazosulfuron-ethyl + pyriminobac-
methyl®] &% %3} pyrazosulfuron-ethyle] €]
okEFzhe] & AolE Kol Fol F WAIE 944%
~956%TZ 02 {FxE Ho|x] Fgitt

Azimsulfuron +pyriminobac-methyl & &R H A &=
2Z7b] 2 3oz} QI , azimsulfuron®] oFek s
o dEME Z Ao]E HolA o FHANIL 9%6%
FEOE ERTH(Table 3).
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ool Weh 2 AolE nAEd 53 olFHL 0
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Mgl F 304d7HAE ASHUT =T ol AAF
e ST 23004 FelA e gebe

= #ASA AolE BTt A azimsulfuron+
pyriminobac-methyl®  H2l&tdS w9 I
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o ASHA JEsTh oldAel 0 em A=
azimsulfurono] 7]&eke] 1.25¥) FEANE 2L
FAAE 104 F FAE o] 0% %, 308 F =
AbIA 178% BEEZ JASHE FFE BHo 37t
F71t ALEE & 5 AUTE WA oYl 3 em
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Table 3. Herbicidal response on kinds of three herbicide applied simultaneously to submerged paddy water in aqueous
suspension against different species of weeds

. Rate Dry weight of weed” (% of control)
Herbicide .0

(g ai ha’)  E” Mv Bt Sj Pd Ek St Total

54+30 100 78.2 90.7 89.5 100 886 869 935

Halosulfuron-methyl 67.5+30 100 844 913 100 100 89.1 919  96.1
+Pyriminobac-methyl 81+30 100 922 100 100 100 92.6 92.4 98.6
84.8+30 100 95.0 100 100 100 936 930 989

Grannule”(0.18+0.1) 54+30 100 81.8 91.7 905 100 897 884 943
21+30 100 827 100 9.6 904 86 812 944

Pyrazosulfuron-ethyl 26.25+30 100 84.7 100 91.2 888 953 869 954
+pyriminobac-methyl 31.5+30 100 84.2 100 90.9 90.6 954 87.4 95.6
36.75+30 100 83.6 100 90.8 899 956 866 955

Grannule”(0.07+0.1) 21430 100 927 100 920 885 88.3 876 950
15+30 100 96.0 100 88.4 100 887 924 965

Azimsulfuron 18.75+30 100 95.1 100 90.0 100 882 924 966
+Pyriminobac-methyl 22.5+30 100 96.4 100 88.1 100 89.1 92.8 96.6
26.25+30 100 95.6 100 89.8 100 90.7 930 969

Grannule”(0.05+0.1) 15+30 100 94.9 100 875 100 883 91.9 963

a)Dosage of halosulfuron-methyl, pyrazosulfuron-ethyl, azimsulfuron and pyriminobac-methyl in commercialized granule
was 54g, 21g, 15g and 30g aiha’, Tespectively.
b)Ec(Echinochloa crus-galli), Mv(Monochoria vaginalis), Bt(Bidens triprtita), Sj(Scirpus juncoides), Pd(Potamogeton
distinctus), Ek(Eleocharis kuroguwai), St(Sagittaria trifolia)
c)Dry weight of weeds was determined at 40 days after treatment.

Table 4. Effect of herbicide of three kinds applied simultaneously to submerged paddy water in aqueous suspension on

growth of rice
0 cm” 3 cm
Herbicide « f;“;la,l) hei;i‘(lém) Number of tiller  Plant height(cm) ~ Number of tiller
10 30DAT 10 30DAT 10 30DAT 10 30DAT
54+30 279a 60.0a 192a 18.2a 31.2a 68.4a 2772 28.4a"
Halosutfuron-methyl 67.5+30 28.8a 59.7a 18.7a 19.0a 304a  68.8a 270a 283a
+Pyriminobac-methyl 81+30 29.0a 58.5a 184a 18.3a 3032 679a 265a 274a
84.8+30 20.5b 43.5b 148 17.8a 308b 68.0a 207b  285a
Grannule” 54+30 28.4a 60.4a 19.0a 18.5a 29.9a 69.0a 273a 27.8a
21+30 29.0a 58.3a 190a 17.9a 31.3a 67.9a 260a 28.3a
Pyrazosulfuron-ethyl 26.25+30 273a 59.0a 186a 17.5a 307a 67.8a 269a 275a
+Pyriminobac-methyl 31.5+30 24.6a 52.7a 173a 17.7a 293a  62.3a 244a 26.8a
36.75+30 18.3b 45.3b 125a 16.3a 2776 60.5a 208b 27.0a
Grannule” 21+30 28.5a 58.8a 193a 174a 300a  68.3a 265a 27.7a
15+30 27.3a 50.6a 21.0a 16.7a 29.7a 66.3a 255a  26.8a
Azimsulfuron 18.75+30 20.9b 48.9b 193a 14.2a 2882  67.0b 23.4ab 25.0ab
+Pyriminobac-methyl 22.5+30 18.3b 42.4bc 1154b 12.5ab 25776 60.4ab 2076 22.9b
26.25+30 15.5¢ 30.7¢ 108c 12.3c 256b 57.7b 203b  22.5b
Grannule” 15+30 28.8a 59.0a 203a 169a 3082 67.6a 26.7a 254ab
Untreated control - 29.7a 59.5a 20.7a 18.0a 31.5a  68.5a 275a 28.7a

a)Dosage of halosulfuron-methyl, pyrazosulfuron-ethyl, azimsulfuron and pyriminobac-methyl in commercialized granule
was 54g, 21g, 15g and 30g ai. ha’, respectively.
l’)Transplant;ing depth. “Rice growth was measured at 10 and 30 days after treatment. Means followed by the same

letter within a column are not significantly different at 5% level according to Duncan's multiple range test.
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Fig. 4. Distribution pattern of halosulfuron-methyl concentration in water treated with bubbling tablet formulation of
halosulfuron-methyl and pyriminobac-methyl in different sizes of the water bath.
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Fig. 5. Distribution pattern of pyriminobac-methyl concentration in water treated with bubbling tablet formulation of
halosulfuron-methyl and pyriminobac-methyl in different sizes of the water bath.
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Effects of Diffusibility of Bubbling Tablet Herbicide Formulations for Paddy Rice

Man Ho Kim’, Kwang Rok Ryang, Chang Hyeuk Lee, Jac Weon Shim, Kyung Hyun Kim, Cheol Su Yoon,
Yong Man You' and Jong Yeong Pyon'(Kyung Nong Co., Kyungju 780-110, Korea, 'Chungnam  National
University, Daejeon 305-764 , Korea)

Abstract :
biological efficacy test was undertaken to develop Jumbo herbicide formulations in paddy rice field. Gas evolution

A series of studies involving formulation processes, bubbling activity test, diffusibility test and

speed from the tablets prepared by different organic acids was in the order of oxalic acid, malonic acid, citric
acid, and tartaric acid. The total volume of evolved gas from the tablet and diffusibility of the active ingredient
in the submerged water were increased with increase of water temperature; the volume from 1 g of tablet at 10,
15, 25 and 30C for 5 minutes after immersion into water was 20, 25, 28, 45, 57 ml, respectively. The
concentration of halosulfuron-methyl and pyriminobac-methyl in submerged water at 5, 15, 20 and 30°C at the 2.4
m distance from the applied spot of the tablet was 20, 48, 85, and 97% of the concentration of treated spot,
respectively. The evolved gas volume from the tablets was not affected by pH of submerged water. The
concentration of halosulfuron-methyl in different sizes of submerged water within 24 hours after treatment of the
tablet was maintained 0.16 ppm, which is ideal concentration at standard dosage regardless of the submerged
water area. The concentration of pyriminobac-methyl was also uniformly dispersed in the water within 24 hours
after applying it into the submerged water. The wind velocity of 5 m sec’ on concentration distribution of
halosulfuron-methyl and pyriminobac-methyl in the submerged water 24 hours after treatment was not influenced;
an equal concentration in the up the wind and down the wind from the applied spot was maintained. Spot
treatments of one tablet formulations(5 g) including 4 times higher dosage at 4 different spots resulted in even
concentration distribution of active ingredient in the water 24 hours after applying it into the submerged water.

Key words : diffusibility efficacy, Jumbo formulation, bubbling activity test; phytotoxicity.
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