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Abstract: The present study relates to a matrix-typed, sustained-releasing agent comprising agrochemical effective
ingredients being capable of recognizing a content of moisture, and a preparation method thereof. The curdlan
solution added to acid was formed matrix which has unique network structure. The matrix treated by heat lost
water solubility. The network structure of matrix was opened in the aquatic condition but closed again in dry
condition. Therefore, in the sustained-releasing formulation system, an agrochemical effective ingredient was released
from the formulation only in the aquatic condition. Use of the composition according to the product can control

a manifesting time of effects of agrochemicals and can provide agrochemicals with reduced harmful damages.
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3.1. ClebRel #s H2AE

AEH 2.5 g& & 200 mLo] 23 KOH 83 g&
A7rstel &siA1Zl = ZkzE 2.5, 5.0, 10.0 g9 oFQlAt
(H;PO;), ¢14HH;POy), o4 EAHCH,COOH) 2 d4F

Table 1. Effect of organic acid for a gelification of curdlan

AR -

sH4

(HC)S H7ksto] FEs 7}z
ST o] F 2 A RES @iwziu} H @:5:}94

AL E Table 19] JERAATE FoA & 5 950,
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. H 0.83 g= A7tste] $23]
Hel |, 239 | 'Er‘{ dg 7heEiA Astst EH?SL
(AC, BC, CO)$t AES 25 g& & 200mLel ¥
KOH 0.83 g& # 7}0}04 83N 7] & Table 20 7]zﬂ
H oz {1 Hrkela 25 0E 187 7HEst
o] Astet AF(A1 WA C3)E Azt Alxd
2T 2 A2 F 47 5g A 2R AFT E
ol 3em Zol=E E3L 20 WA 25°Ce] 2] & A 6] &
L2 HAstHA 39 7HFo 8 AFE do MY
= g oY Fof] IAEARE IR oRRIAY 0.5g
o4, QIAF 042 ol HE 4% 039g o4 ¥
Aol A el AES des & AT
(Fig. 1). =31 9 70 A3t Foll= BE Aol
ZHEgFo] TEAEA| ottt

=2 m\n JE

33 #MdE=Fo| FHRE Mydoe M= H

acid add(g) pH gelation Mutst HIAE
2.5 13.2 - T (a2 AqFEH)] =2 WETHFEE
H;PO; 3 13.0 - (97.8 %)7F 100°Col Al 4 B2+ A3 Fo|= 74z}
10 >0l i mz BelEA) @ A5 vEds g $A5e
2.5 13.1 -
H;PO, 5 11.7 ++ Table 2. A preparation to detect biodegradation delay effect
10 3.45 +++ of products in soil
2.5 13.3 - add acid
oot > B2 - sample H:PO; sample HsPO, sample CH,COOH
10 5.53 i @ " © ©®
25 125 - Al 1.0 A2 084 A3 0.78
HC > 2.0 A Bl 0.5 B2 0.42 B3 0.39
10 1.0 +++
C1 0.33 C2 0.28 C3 0.26

-; non-gelification +:soft ++;hard +++; very hard
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Fig. 1. Biodegradation delay effect of products in soil
condition, as a function of organic acids.
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Table 3. A preparation to produce sustained-releasing agrochemical membrane

sample DDW curdlan KOH H3PO; (firsty Metolachlor H;3PO; (second)
Meto-A 50 mL 05¢g 0415 ¢g 0.48 mL 23.5 mL -
Meto-B 50 mL 05¢g 0415 ¢ 0.48 mL 47 mL -
Meto-C 50 mL 05¢g 0415 ¢ 0.24 mL 47 mL

Meto-D 50 mL 05¢g 0415 ¢ 0.24 mL 23.5 mL 0.18 mL

Meto—-A
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Meto—-B

Meto-C Meto-D

Fig. 2. 3 sustained-releasing membranes contained Metolachlor.
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Table 4. Measurement of sustained-releasing agrochemical
from product. Samples were added with 5 mL
water respectively

Water add

(times) Imazaquin ~ Metolachlor Napropamide
1 12.33% 2.93% 5.06%
2 11.64% 4.53% 4.17%
3 5.86% 4.41% 2.99%
4 6.08% 431% 1.97%
5 9.30% 3.32% 3.57%
e TN MU AAE Azt 47
AAE Aol AAH Yo g9 Fo| oln}
A9 FFe BAA AR T Yt olvt
A9 TS 100 %= sl T Jlgro] wWE oA
FEFS B BN Table 4). 1 A} S5
Aol tehge & 4 919leh,
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& 200 mLell AET 1.25 g& ¥ KOH 0.83 g&

A7ste] &3alAz] &, 5ok Ao st wks 9
ste] AMEAA 2 mLE H7EstaL Q14HH;PO,) 0.36
mLE F7}5}e] pHE 12 WX 92 243 5 A4
A o] YZ g vlulo]= (76 %) 32.89 g2 7kl I
2A A wketal, FA4 e FgdE A AsS
AL AR} 7AE Fw38] #3171 flsked A 2 HEx
AR SAF 1 g8 Arlsle] @9E4 &98 &3t

AR -

sH4

Table 5. Effect of the sustained-releasing formulation with
Imazaquin on the control of weeds compared to
non-formulation with Imazaquin in glass field. The
results were detected 60 days after treatment

Weed
Treatment
B C D E
product 0 0 0 5
non-formulation 10 131 16 15 1
non-treatment 14  >1000 >100 192 24

A Erigeron annuus B: Digitaria ciliaris C: Panicum bisulcatum D:
Chenopidium album E: Taraxacum platycarpum

Uz 2 ululol= o] kS 100 %E ko] B S0
w2 A E (%) S A3t tH(Table 4). 1 A
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o Az v 4 & %%61 7] 918t A 2 W
ZAEA = OW 036 mLE #7lste] SAHEZH &9
=H 8Tt

371 FHREEA
o] ZAZAA FHEA
ZX HESER

o

E

N

5
%@, SFATtAA S E£F

22 A AAE Az
37 AAE =
o PFE
el mE oA J%%R%)% LA Tl 4.

AGpgel ANS Poz g
o MEErES] 3

01 )\}\L ]Eag‘i

2 AT S5 APl e & 5 99

Table 6. Effect of the sustained-releasing formulation with Imazaquin on the control of weeds compared to non-formulation
with Imazaquin in glass field. The results were detected 120 days after treatment

Weed
Treatment
a b c d e f g h i j
product 69 4 9 0 0 0 0 0 0 0
non-formulation 592 14 10 4 6 1 124 8 0 0
non-treatment 416 0 44 108 0 3 0 6 192 32

a: Luzula capitata b: Rumex acetosa c: Plantago camtschatica d: Setaria glauca e: Ixeris japinica
f: Equisetum arvense g: Kummerowia striata h: Erigeron annuus i: Trisetum bifidum j: Ajuga multiflora
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