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Wood vinegar on an environmentally friendly
material to reduce agrochemical use for sustainable

crop production.
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I.

II.

SUMMARY

Title

Wood vinegar on an environmentally friendly material to reduce agrochemical use

for sustainable crop production
Research Objectives and Contents

Crops can be protected from weeds and pest in a variety of ways; one is by
improving soil fertility to improve crop tolerance and resistance, efficient fertilizer
management and use of natural enemy. However, the fastest way of controlling
pests is by the use of chemical pesticides. Aside form its rapid effect, the use of
chemical pesticides likewise resulted to a decrease on production costs primarily due
to the reduction of labor cost on crop protection.

Since majority of agricultural countries are industrialized and due to the rapid
decrease in rural population, the use of pesticide had become a primary choice for
crop protection. However, in recent years, the use of chemical pesticides not only
protected crops but has also resulted to water and soil pollution.

This experiment was conducted to search for ways to reduce residual toxicity of
pesticides. These can be achieved through reduction of pesticide use in combination
with wood vinegar. To produce safe and low cost crop, reduction on the dosage and
frequency of pesticide application is an essential step. Thus, the experiment aims to

establish crop protection management through the use of wood vinegar.

_10_



Sub—project 1 Effects of the mixtures of wood vinegar and herbicides

and their regulation mechanism

II. Contents and the scope of the research

Section 1. Reduction of herbicides use through mixtures with wood vinegar
A. Effects of applying mixtures of wood vinegar and herbicides to control
weeds on rice(2005)
B. Effects of applying mixtures of wood vinegar and herbicides to control

weeds on rice(2006)

Section 2. Effects of applying mixtures of wood vinegar and herbicides on rice
growth and quality
A. Effects of applying mixtures of wood vinegar and herbicides on rice growth
characters
B. Effects of applying mixtures of wood vinegar and herbicides on rice yield
components
C. Effects of applying mixtures of wood vinegar and herbicides on rice quality
D. Effects of applying mixtures of wood vinegar and herbicides on rice

physicochemical characters

Section 3. Effects of wood vinegar treatment on soil characteristics

A. Effects of wood vinegar treatment on soil characteristics

Section 4. Effects of wood vinegar at different environmental conditions

A. Efficacy of wood vinegar and herbicide mixtures as affected by leaf stage
and soil condition

B. Efficacy of wood vinegar and herbicide mixtures as affected by weed
species

C. Efficacy of wood vinegar and herbicide mixtures as affected by variation on
water level

D. Efficacy of wood vinegar and herbicide mixtures as affected by temperature

E. Effects of wood vinegar and herbicide mixtures adjusted at different pH on

growth of barnyard grass
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Section 5. Effects of wood vinegar and herbicide mixtures on pepper growth and

weed control

A. Effects of wood vinegar and herbicide mixtures on pepper growth
characteristics

B. Effects of wood vinegar and herbicide mixtures on pepper yield

C. Weed control effects of wood vinegar and herbicide mixtures on pepper

Section 6. Mechanism of control of wood vinegar and herbicide mixtures

A. Efficacy of wood vinegar and herbicide mixtures as affected by differences
on application method.
B. Effects of wood vinegar and herbicide mixtures on enzyme activity

C. Effects of wood vinegar and herbicide mixtures on protein content

IV. Results and their applications

1.

The addition of wood vinegar proves to be effective on the following herbicides
Pyrazosulfuron— ethyl + esprocarb, Pyrazosulfuron—ethyl + molinate, pyrazosulfuro
n + ethyl mefenacet however these were not observed on Pyrazosulfuron—ethyl+t
hiobencarb, pyriminobac—methyl+pyrazosulfuron—ethyl . In case of granular herbici

des, a wide variation on the effects of wood vinegar was observed.

Rice agro—parameters were found to be similar on 100% recommended herbicide
dosage, 50%+500 wood vinegar and 50%+1000 wood vinegar. In the same
manner, rice quality and yield were comparable. Similar results were observed on
different experimental treatments. Thus, we can conclude that combining wood

vinegar with herbicide is a possible option in reducing pesticide use.

Analysis of rice quality i.e. amylose content, protein content and taste characters

revealed that no significant differences between 100% recommended herbicide

rate and those treated with lower dose of herbicide combined with wood vinegar.

_12_



4.

Soil analysis of field treated with wood vinegar showed incidence of soil acidity
(low pH). The 100% treated field showed comparable if not higher organic
matter content, phosphate and cation exchange capacity as compared to those

treated with wood vinegar.

Effects of wood vinegar vary depending on the kind of herbicide and soil type.
In general, the use of 50% recommended herbicide rate plus 1000 wood vinegar
proves to be the most effective in controlling weeds. In addition, waterlogged
condition field was more favorable for wood vinegar—herbicide weed control than

saturated lowland condition.

Wood vinegar combined with foliar herbicides was proven to be effective in
reducing herbicide dosage. However, in terms of soil applied herbicide, effects
vary depending on the type of herbicide used.

To optimize the effect of applying wood vinegar and foliar herbicide, different
method of application were conducted Results showed that mixing wood vinegar
with herbicide proved to be more effective than applying wood vinegar and

herbicide separately.

For upland condition, we have shown the possibility of reducing herbicide use
by combining wood vinegar with lower dose of herbicide. In the case of pepper,
although the experiment is quite limited, growth characteristics and yield of
100% recommended herbicide rate and wood vinegar plus lower dose of herbicide

were observed to be comparable.

_13_



Sub—project 2 Effects of the mixtures of wood vinegar and pesticides
and their regulation mechanism

1. Contents and the scope of the research

Section 1. Effects of the mixtures of wood vinegar and chemical pesticides
1. Planthoppers as the major rice pests
2. Two—spotted spider mite as a major orchard pest

3. Whitefly, aphid as major pests of vegetables

Section 2. Effects of the mixtures of wood vinegar and fungicides

Section 3. Effects of the mixtures of wood vinegar and IGR, natural pesticides
1. Effects of the mixtures of wood vinegar and IGRs
A. Planthoppers as the major rice pests
B. Whitefly as major pest of vegetables
2. Effects of the mixtures of wood vinegar and natural pesticides
A. Planthoppers as the major rice pests
B. Whitefly as major pest of vegetables
3. Effects of the mixtures of wood vinegar and other pesticides

A. Summary
Section 4. Regulation mechanism of the mixtures of wood vinegar and pesticides

1. Analysis of Acetylcholine esterase activity

2. Analysis of stress proteon gene expression pattern
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IV. Results and their applications

1. Effects of the mixtures of wood vinegar and chemical pesticides
A. Planthoppers as the major rice pests

Effects of the mixtures of wood vinegar (WV) with pesticides on planthoppers
showed various results according to the different kinds of pesticides and species.
Mixture of WV and a carbamate pesticide Basa increased the mortality of
Nilaparvarvata lugens but not in Laodelphax striatellus. However, Manlupo, a
similar carbamate, increased the mortalities of both species of planthoppers to
5—9 times when it mixed with WV. This effects were enhanced when the WV
amount was increased in the mixtures. This result suggests that WV retain
synergistic effect on the insecticidal activity of carbosulfan, an activie compound
of Manrupo. However, its effect may be specific to a certain chemical
aharacteristic that may not be common to carbamate insecticides because its
synergistic effect did not show when it mixed with another carbamate compound,

BPMC.

B. Two—spotted spider mite as a major orchard pest
Effect of WV on the miticides of two antibiotics and one phenoxylpyrozole
compound was tested on the two—spotted spider mite, Tetranychus urticae, that
1s a serious pest of various orchards. Although WV increased mite mortalities to
5—10% its effects were not constant in each experiment. Namely, the mixed

effects did not detected with miticides.

C. Whitefly, aphid as major pests of vegetables and horticultural plants
When WV was mixed with whitefly pesticides (pyriproxyfen, acetamiprid,
thiamethoxam) the mortalities of Bemisia tabaci did not increased. Its mortality
was also not changed when WV was treated together with BPMC. However, its
mortality was increased when BPMC treated first and then WV was treated

again to the same plant. carbosulfan increased mortality of B. tabaci, as the case

_15_



of planthoppers. In addition, treatment of dinotefuran increased whitefly mortality
when WV treated at the same site separately. However, this additive effects did
not observed with dinotefuran and imidacloprid.

Unlike B. tabaci, aphids mortalities were highly increased when WV was mixed
with pyriproxyfen. However, insecticidal activity of carbosulfan was decreased
when it mixed with WV. This result was contrast with the case of planthoppers

and whiteflies.

2. Effects of the mixtures of wood vinegar and fungicides
Antifungal activity of WV was tested with on seven species of agricultural
pathogenic fungi. Colony inhibition was 10—40% and its rates were proportionally
increased to the higher doses of treated WV. Among them, WV increased colony
inhibition to 10% of Colletotricum gloeosporioides and 36% of Pythium spp.

Namley, WV retain fungicidal activity and its activity id depend on species.

3. Effects of the mixtures of wood vinegar and IGR, natural pesticides
A. Effects of the mixtures of wood vinegar and IGRs
Effects of WV on insecticidal activities of insect growth regulators (IGRs) were
various on IGR compounds and insect species. Mortalities were low in single
treatment of most IGRs. Those activities were not significantly increased by
mixing with WV. For example, Mimic (benzoyl hydrazine) slightly increased
mortalities of planthoppers when it mixed with WV. However, overall activities

were too low to compare with carbosulfan activity.

B. Effects of the mixtures of wood vinegar and natural pesticides
Effects of plant—derived natural pesticides (abmectin, plant oil, plant extract)
were demonstrated whether their insecticidal activities are increased by mixing
with WV. In our experiments, most tested natural pesticides were not effective
to kill planthoppers, whiteflies and aphids. The mixtures of WV and those

pesticides did not increase insecticidal activities.
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4. Regulation mechanism of the mixtures of wood vinegar and pesticides

A. Analysis of Acetylcholine esterase activity
Effect of the mixture of WV and carbosulfan on the increased mortality of
planthoppers and whiteflies were demonstrated whether it acts on the target site
of treated pesticide. The target molecule of carbosulfan is acetylcholine esterase
(AChE) which is a degrading enzyme of neurotransmitter, acetylcholine.
Treatment of the mixed solution increased the mortality at least two times
compared with the single treatment of carbosulfan. Our analysis showed that
AChE activities of those insects were greatly inhibited in comparison with the
single  carbosulfan treatment. This results indicates that WV enhances the
activity of carbosulfan at the target site. However, the mixture of WV and
BPMC, another carbamate compound, did not reduced AChE activity when it
compared with single BPMC treatment. This suggests that the effect of WV
may be specific to a certain chemical characteristic that may not common to

carbamate insecticides.

B. Analysis of stress gene expression patterns

The mechanism of the synergistic activity of WV when it treated together with
carbosulfan was examined at the gene level by comparing the expression levels
of three stress protein genes (hsc70 and hsp90) from both N. lugens and L.
striatellus. Both genes from two planthopper species did not changed those
expression levels by treatments of either single compound or the mixture of WV
and carbosulfan. This result indicates that the stress—associated genes did not
respond to carbosulfan and WV. These genes may not be a good target to
analyse the effect of the pesticide mixture and WV. Further analysis may
consider alternative candidate genes to elucidate the regulation mechanism of

pesticide and wood vinegar.
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l+mefenacet, pyrazosulfuron—ethyl+molinate, bensulfuron—methyl+butach —lor, 4121 butac
hlor+clomazone®} 7 34 2] 4|l cyhalofop—butyl+bentazones AH&3F S, A 2] &
AZA NEANE GG, AZA 7EAEY] 50% T, AZA 7]EAE9] 50%+5 29 5000
of, 1000Mf ¢, FA 2= Atk Hx o] FHE= 10023 S 8= sta 671 o]
S48 FU 712 Bxs AbgEdlth FE 2ARE o] F 45 50emx<50 cm quadr

ats ol&dte]l =&, VAl B AETS AYTd 4R o R A
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®1-2,1-3, 1-4% o8 7kA A zA 9 52
Bl Zlom 3, S|, AlebAE, ofFuted 2 A

< Y& 7 $AHEe A4S dEhdden, thdd = Fxo 49s SR U
bttt FAE o] A sk d gzl 9= 105.2g, 9He AE, ESFAR] SEH] 28.
2g, ¥ AEHQ A E 3.9g, vhs e ofHuls 3.5g, thAA xR Az S

+ 11.8g= vEhwtth 99 dAEo] 7P Hkon e e Fxes AP =T vrskel
t}. ¥ 1-2+ pyrazosulfuron—ethyl+esprocarb, imazosulfuron+thiobencarb, pyrazosul—furon—
ethyl+molinated| 2 A ¢} Hx oS T8I AFAA=2 D70, AtFlE, AHARLs, &7
°of A Ao WAZEZE 100.0%2R=H o= A3 oFAVE FFZA= Favt 73 A
of 71¥JrkaL AbsE T

3] 9] 7% pyrazosulfuron—ethyl+esprocarb A A= 7]E=A1 €9 50% A& -9 7|4 &
ol 50% + H-Zx°1 500 ,10008] = Apol7} gllon, HEFoAMe Folds Holx &k
t}. Imazosulfuron+thiobencarb A A= 71TAI €9 50% + #39 500, 10008)] K A A
7F7F 100.0% 2 7154182 50% A7) WA7E G A YERsth Pyrazosulfuron—ethyl
+molinate Al ZA A= FHE Hxd a5 B 7154189 50% A2 FodlA= 50.
8% WAZFE RAI Bz HyFeAE 1 Bl o %2 80.2, 85.4%F e A%
A &37F thEA et 3 1-3€ pyrazosulfuron—ethyl+mefenacet, bensulfuron—me
thyl+butachlor A Z&AE AR&sto] AES spd=dl, ddAd 2 =27iM], AH8ks, ¢
A A% 29 A A FolA BA7F 100.0% = Ve TE pyrazosulfuron—ethyl+mef
enacet™ TE3F AluFAZ o] A A Fol A 100.0%2 #A 7S B9t} pyrazosulfuron—ethyl+
mefenacet®] A5 7154189 50% Aot 7I+A8] 50% + Fxd Ao} v A
S Hol A oA F ZxNe] guprb 7+ Wol ATl bensulfuron—methyl+butachlorel
BT FEHE Hxd g3 vetwth 99 A 71EA8] 50% A TrelA BAZ) 78,
6% 71=AE2] 50% + Hx9 500, 10008) o] WA 7F 100.0, 97.3% = W2 2polE HS

3, A Z AT H) sk AS skl 4 9)9tl. ¥ 1-4% butachlor+clomazoned} 73
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A A ZAQ] cyhalofop—butyl+bentazones & Z M3} 8323k 238 A}o]H, butachl
or+clomazone®| 7% =2 7hH], o Fubs, SW7He] A A FolA 100.0%°0 FA7FE H3
aL, ) ep Abek]Eol A 71EA8] 50% AElTs 7IEAE8] 50% + HE APt vl
73S B At} cyhalofop—butyl+bentazoned] 7A-¢ kAl g & FaAE 7] 7%
Ak A7 mgoe® v AlzAld HsiA WAZEE BA dErsTE FA19
© J1FEA L] 50% AT TE 20202 JERY 7132A€9] 50% + 22 5008 N R U}
A YERR AL, 10008 4 (71.5%) Btk A LEbg T 53] 5008 ol A SEA ekt =],
oAl WAZEE vhA EA YERR7] wiEe]th

o e
HEood Y

)

rr
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¥ 1—2. Pyrazosulfuron—ethyl+esprocarb, imazosulfuron+thiobencarb, pyrazosulfuron—ethyl+molinate®} =

EA Y wE ddA R ohdA o] 3 AL

ddd B tha A Bz
%70
AzA e 5 7] 22| Ape}e) & o] ¥l 7
Cal TN ma amg wArl e 9EF A RBS QRF M7 Be 0RF AL 2S4BT MAL B AEF A
M @ @ h @ @ b ® @ h @ @ b @ @ D @ (@
pyraz 7| EA & - 0.0  0.0b 100.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0
osulfu 71EAE] 50% - 1.3 1.8b  98.3 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 1.8b 98.8
ron—-e
thyl+ 712289 50% 500 1.3 3.3b 96.9 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 3.3b 97.8
espro
carb 1A g 50% 1000 1.3 1.5b  98.6 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 1.5b  99.0
71 EA & - 0.0  0.0b 100.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0  0.0b 100.0
imazo
sulfur 71EA1E€9 50% - 1.3 2.6b  97.5 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 2.6b 98.3
on+th
ioben 71EA89] 50% 500 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0
carb
712189 50% 1000 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0  0.0b 100.0
pyraz 7R 8 - 1.3 12.1b 88.5 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 12.1b 92.1
If
st 71EAEY 50% - 6.7 51.8ab 50.8 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 6.7 51.8ab 66.1
ron—-e
thyl+ 712189 50% 500 6.7 20.8b 80.2 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 6.7 20.8b 86.4
molin
ate 712189 50% 1000 5.3 15.4b 854 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 5.3 15.4b 89.9
- A2 - 11.0 105.2a - 15.0 28.2a - 5.0 3.9a - 3.0 3.ba - 11.0 11.8a - 45.0 152.6a -

The same letters are significantly different at the 5% level by DMRT.
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3% 1-3. Pyrazosulfuron—ethyl+mefenacet, bensulfuron—methyl+butachlor2} HZ2 4] &8 2o mp& A, thd A Fx 3 WAzt
I Tz chdy gz
=7
A 2 A 2ol 5 =) Abuk & o Huls 17
. Y& (o)
o RS ABE PAY B ARE MAVE BS AEF A B ARE ¥ B ARF dAh B AEF dAv)
on (@ (%) o (@ (%) o (2 (%) on (@ (%) on (@ (%) o (9 (%)
71 A E - 0.0 0.0pb 100.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0
pyra
ZOoSu
lfuro 712 A18-9] 50% - 1.3 1.1b  99.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 1.1b  99.3
n-et
hyl+
mef 71¥A1829 50% 500 0.0 0.0pb 100.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0
enac
t
© 71EA 82 50% 1000 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0
b 71X E - 0.0 0.0p 100.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0pb 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0
ens
ulfur
on- 7]FEAE9 50% - 4.0 22.5ab 78.6 0.0 0.0b 100.0 2.7 1.0a 744 0.0 0.0b 100.0 0.0 0.0b 100.0 6.7 23.5ab 84.6
met
hyl+
buta 712149 50% 500 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0
chlo
r
71#AE9] 50% 1000 1.3 2.8b 97.3 0.0 0.0b 100.0 1.3 0.4a 89.7 0.0 0.0b 100.0 0.0 0.0b 100.0 26 3.2b 97.9
- T4 g - 11.0 105.2a - 15.0 28.2a - 5.0 3.9a - 3.0 3.ba - 11.0 11.8a - 45.0 152.6a -

The same letters are

significantly different at the 5% level by DMRT.
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3 1—4. Butachlor+clomazone, cyhalofop—butyl+bentazoned} Hx Mol E&3 g & A thdAl Fx =3 #9A7}
daA Tz tha Ay A=
=
A 2 A o & Eg7u AP ol #vks SN
. SRR ()
e VRS ABF A RS ARF At 25 ARF gt B5 ARF Ak 2R ARE dAsk B5 ARF g
(&) (g) (%) oh (@ (%) on (9 (%) on (@ (%) oh (9 (%) b (@ (%)

71 A - 5.3 26.5b 74.7 120 158a 440 1.3 1.9a 51.3 0.0 0.0b 100.0 2.7 10.5a 11.0 21.3 54.8b 64.1
cyha
lofo
p-b 712A189 50% - 16.0 97.7a 7.1 12.0 24.0a 149 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 28.0 121.7a 20.2
utyl
*be 715482 50% 500 13.3 42.5b 59.6 13.3 23.5a 16.7 0.0 0.0a 100.0 0.0 0.0b 100.0 1.3 2.5b 78.8 28.0 71.3b 53.3
ntaz
one

71E=A 42 50% 1000 8.0 30.7b 70.8 6.7 11.6a 589 1.3 1.3a 66.7 0.0 0.0b 100.0 0.0 0.0b 100.0 16.0 43.6b 71.5

71 A - 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0p 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0
buta
chlo 712A189 50% - 1.3 3.5b 96.7 0.0 0.0b 100.0 1.3 0.2a 99.8 0.0 0.0b 100.0 0.0 0.0b 100.0 2.6 3.7b  97.6
r+cl
oma 71EA 82 50% 500 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 0.3a 91.5 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3  0.3b 99.8
zone

71#AE9] 50% 1000 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0
- T4 g - 11.0 105.2a - 15.0 28.2a - 5.0 3.9a - 3.0 3.5a - 11.0 11.8a - 45.0 152.6a -

The same letters are

significantly different at the 5% level by DMRT.
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Y. Bxa3 AzAe) £&A0) g we) zwaE7H(20061d)

a9 1-2% 5z N3 pyrazosulfuron—ethyl+molinate A 242l €& A8 Al FxwA &
o]l thsl 1= olt}, ool F 9 pyrazosulfuron—ethyl+molinate A|ZA|} Ex Nl =3t
Algoll #gh AA BAY] RGolnh aRleA L 9 FA 9 o] Bxols =3t AR %
Aol 18] ke Fof vd WAaHRrt Ho] WeS Ho] Fu. pyrazosulfuron—ethyl+moli
nate A ZA 715289 50%+8Z2N 5008 N} pyrazosulfuron—ethyl+molinate #| %A 7|5
Alg9 25%+E- B 500u] Bl A pyrazosulfuron—ethyl+molinate Az A 7|E=A]-& 3 v =3t
25 YEAT. =3 o] A 2 pyrazosulfuron—ethyl+molinate #|Z#] 7]=A1§ 5
0%, 25% ] &z BA &3 Hoh fHojurres 3e & 5 Atk ol diie] HxH3 A
ZA9] A A TAE B HAT MG FA= obele] % 1-5, 1-65 EW ¥

¥ 1-5, 1-6 pyrazosulfuron—ethyl+esprocarb®] 47§¢] A ZxA) ¢} ZZ2He] Tgx]gjo] wf
& #x B4 a94E vl sler v el ARk E, ARk 2 ddd = 3
z7F Ao, HAR Fx 2T Follv EYMY A Eo] ¢4 st AES UE
WAtk A = Fxe Av e BEsAY R Bk Al 2Fo] HEHEAA
ToolE FEvE =] A9 ASAR AlzAl AR st Fx wAo] FolEal FHto
A Fx ¥, 2GR 3 sk Aol FElste B AAS AT A= TS
A7} e G Ao E ALEFH T pyrazosulfuron—ethyl+esprocarbe] g o= Ed7v] 9+ A}

kA Eo] -4 stlom, FA et B sk Fxd I 6.7g, HY AE, 530
10.9g, 5o AE23:] AvhA1E 8.2g, whE %o o FubE 4.6g, thd A =<l

W SN L3gE WERR AL, VEAECl = fRTE Ao el HH] ¥skey, V%
&= 77.4%. 89.7%% % WAZLE YEAAR HxdE & T T

o= o] Bt o %2 BAZFE Uehle] Hx Ao AxAE A o advt s Jew
At 53] 7]EA8-2 50%9F Hx2 5008 el AEolA 99.1%°] WA= IS E
o] WA g ¥ke}l 2k}, 18] 31 pyrazosulfuron—ethyl+esprocarb, pyrazosulfuron—ethyl+molin
ate A Z2A 7IEAIR] 50%+5 2 5000 Holl A THE 2 WAEINE YEHNeS &
glth. o] Exdo| pyrazosulfuron—ethyl+esprocarb A ZA|¢ A7 EaHE 7FAL ¥ ofy

g Zx9 HAe] oM E a3E yekltta Als "t} pyrazosulfuron—ethly +Molinate
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2] pyrazosulfuron—ethyl+esprocarbe] A} et= A3 th24 39 WAZ7F i =4
Uetston Folrth HRxdo E8& airt yeiuA ge A3dE B o= A
24 A e Anrt Ze AEoln IAAME e AE Hof oo gk Al 11
o] 9+ Hojxit}

¥ 1-6< pyrazosulfuron—ethyl+mefenacet, pyrazosulfuron—ethyl+thiobencarb, pyriminob
ac—methyl+pyrazosulfuron—ethyl #| A&} HZ-2 NS E£83 AJdAFE F 1-59 F A %A
o vlate] Fxe] - TR vlsAoY 2 BATE AxA L 7EAE, 7IEAE 50%,
71EAE 25% Z+Zbe] ¢ WA 7F Bl LS o 4= 1Y}, pyrazosulfuron—ethyl+mefenace
tA 2= 7IEA82 50%00AM = SIEAlY =

Sow &3 AgolAe WAZPE 98.5% Fokth LAl o9} 2 AL VFEARS 25%
NAE S A3E yedo] Hxoe] AzxA 3 a7t 58k Ly pyrazosulfu

ron—ethyl+thiobencarb X 2o A= 7|EA-€9 25%0°l 4= pyrazosulfuron—ethyl+mefenacet

_,d
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oo
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Aol flol % o HAEZF dasirha Azbect w1y Hxd dEAlE AT AlxAl
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+2 295008 ) A §

= Az

ZA 7)EA A Z A 500+ % ol

B

182 50% 1000HH &} A]-&
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A zA 71EA 2] 25%+5Z241008] Y

=4~

w0l 500u]°) A&

13 1—-2. pyrazosulfuron—ethyl+molinate A& A ¢} Ex N 8o 2 % WA a3
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3 1-5. pyrazosulfuron—ethyl+esprocarb, pyrazosulfuron—ethyl+molinate®} Hx o] E&xg o & A dA 2 thd A - =H-A) 7}
dd Fx A
, ' 57
x{%};ﬂ Aelue ii;’—“; ¥ ] ApeHA & SR F5AY <A
e ARF P BEARF HAE BE ARF PA BRARE P BEA8F WA} 85 28F 9A w4 48F P
o (e @ O (9 (%) on (@ @ O (@ @ O (g (» O (g (%) o (@ (%)
Bzl g 500 1.3 1.7b 745 120 49ab 550 8.0 3.5b 57.1 2.7 1.1b 758 1.3 0.1b 97.6 2.7 0.7a 450 28.0 12.0b 64.7
=z us 1000 4.0 1.2b 81.6 160 9.3a 145 4.0 3.1b 620 1.3 1.0b 79.0 0.0 0.0b 100.0 4.0 0.8a 40.0 29.3 15.4b 54.7
MEE - 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0c 100.0
pyrag JVEAEE50%  — 13 02b 978 13 0.2b 985 80 31b 627 0.0 0.0b 100.0 0.0 0.0b 1000 0.0 0.0b 100.0 10.6 35bc 897
osulf 71ZA%¢ 50% 500 0.0 0.0b 100.0 1.3 0.3b 96.8 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 0.3c 99.1
Urt‘:_l 712449 50% 1000 1.3 0.2b 96.6 1.3 0.3b 97.1 2.7 0.9b 89.6 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 53 1l.4c 95.9
iesir 7)1ZEN g9 25  — 2.3 0.4b 100.0 8.0 3.0ab 725 9.3 4.0a 51.0 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 0.3b 77.0 209 7.7b 77.4
ocarb 71z 89 254 500 4.0 1ldab 78.6 6.7 1.5b 86.6 2.7 1.6b 80.2 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 13.4 45bc 86.8
7)1ZA 49 25% 1000 1.3 0.2b 97.2 6.7 3.6ab 67.0 9.3 2.7b 67.4 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 17.3 6.5b 80.9
HENE — 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0c 100.0
pyrag J1EAEE50%  — 13 06b 915 13 02b 982 53 19b 774 0.0 0.0b 100.0 0.0 0.0b 1000 0.0 0.0b 100.0 7.9 27bc 92.1
osulf 71249 50% 500 0.0 0.0b 100.0 2.7 0.5b 958 4.0 2.1b 73.9 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 6.7 2.6bc 92.4
Zrt(:y_l 7)1ZA 4 50% 1000 1.3 0.6b 915 27 04b 964 27 L1b 86.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 6.7 21bc 93.8
tmoli 71EAIES 25% - 6.7 20ab 70.7 6.0 2.0b 904 27 0.7b 91.2 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 154 4.7b 86.2
nate  z1zag0) 25 500 0.0 0.0b 100.0 5.3 1.6b 85.3 9.3 2.9b 57.4 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 14.6 4.5b 86.8
71Z2A89 25% 1000 2.7 04b 941 53 1.6b 853 53 1.5b 81.2 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 13.3 3.5b 89.7
- A - 93 67a -  253109a - 173 82a - 93 46a — 4.0 23a - 80 13a - 732 340a -

The same letters are

significantly different at the 5%

level by DMRT.
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¥ 1—6. pyrazosulfuron—ethyl+mefenacet, pyrazosulfuron—ethyl+thiobencarb, pyriminobac—methyl+pyrazosulfuron—ethyl¥} &<l 9]

Z&A e e ddA, Bdd gx gAYt

[e

ReARE PAE BEARF PAE BEARE WA BRARF UA7 R5ARF g BE ARF $A 25 aRF gAs
) ) ) ) ) )

() (@ O (& (% Of (&) (@) O () (%)

71 - 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0c 100.0
pyrazos 7 A8l 50% - 1.3 1.2b 824 1.3 1.2b 88.8 6.7 2.3b 714 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 9.3 4.7bc 86.2
ulfuron 7ZIEA189] 50% 500 0.0 0.0b 100.0 1.3 0.3b 975 1.3 0.2b 979 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 2.6 0.5c 985
—ethyl+ 71&A89 50% 1000 1.3 0.2b 97.6 0.0 0.0b 100.0 1.3 0.3b  96.3 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 2.6 0.5c 985
mefena 7]EA189] 25% 2.0 1.7b 746 5.3 2.3b 789 1.3 0.4b 946 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 8.6 4.4bc 87.1
cet 71EA 8] 25% 500 1.3 0.8b 88.1 4.0 1.7b 84.1 5.3 3.5ab 44.8 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 10.6 6.0b 82.4

71E=AE9 25% 1000 2.7 0.9b  87.1 2.7 1.0b 90.6 3.7 1.3b 841 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 9.1 3.2bc 90.6

71 - 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 0.2b 974 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 0.2c 994
pyrazos ~ A&l 50% - 1.3 031b 96.2 2.3 14b 8727 1.3 0.2b 97.2 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 5.1 1.9b 944
ulfuron 7IEA18€9 50% 500 1.3 0.2b 97.2 2.7 0.3b 96.9 2.7 0.6b 932 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 6.7 1.1b  96.8

hiobenc 7 o] 25% - 1.7 0.4b  94.0 4.0 1.1b 90.0 2.7 1.2b 851 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 8.4 27bp 821
9] 25% 500 1.3 0.3b 96.2 2.7 0.5b 95.0 1.3 0.8b 90.1 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 5.3 1.6b 953

9] 25% 1000 0.0 0.0b 100.0 1.3 0.5b  95.1 2.7 0.5b 945 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 4.0 1.0b 97.1

arb 7

- 0.0 0.0b 100.0 0.0 0.0b 100.0 2.7 09 893 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 2.7 09c 974

pyrmin © 50% — 1.3 1.0b 851 4.0 1.2b 89.2 40 21b 745 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 983 4.3bc 87.4

obac—m 9} 50% 500 1.3 0.2b 97.4 6.7 2.5b 77.3 40 1.1b 869 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 12.0 3.8bc 88.8
9] 50% 1000 4.0 3.7a 44.4 5.3 2.6b 76.2 8.0 3.1b 623 1.3 09b 80.2 0.0 0.0b 100.0 0.0 0.0b 100.0 18.6 10.3b  69.7
] 25% - 4.0 1.9p 72.3 10.7 4.0ab 63.4 4.0 1.6b 807 1.3 1.5b 67.6 0.0 0.0b 100.0 0.0 0.0b 100.0 20.0 9.0b 73.5
9] 25% 500 1.3 0.2b 97.4 10.7 3.3ab 69.7 6.7 2.0b 756 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 18.7 5.5bc 83.8

9] 25% 1000 4.0 1.1b 83.2 14.7 4.6ab 57.7 8.0 2.3b 716 1.3 04b 91.5 0.0 0.0b 100.0 0.0 0.0b 100.0 28.0 8.4bc 75.3

ethyl+p
yrazosu
Ifuron—e

15418
1418
1418
1418
152418
152418
152418
152418
#4148
#4148
—ethyl+t  7]FA1€¢] 50% 1000 0.0 0.0b 100.0 2.7 0.8b 93.0 4.0 1.0b 877 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 6.7 1.8b 94.7

#4148
152418
152418
152418
152418
1418
1418
1418
thyl &A1&
152418

- F31g] - 9.3 6.7a - 25.310.9a — 17.3 8.2a - 9.3 4.6a - 4.0 2.3a - 8.0 1.3a - 73.2 34.0a -

The same letters are significantly different at the 5% level by DMRT.
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=3kl 1~2mm FHol AlA T8 FEE o &dte] SHAA
Zzat), v Ak F(58cmx28emx3cn) A EAE 7)FO0F 130gR Aud U BE
of SEAAE XA E %A BdHE Xatele] AAste] SHEH. 2006 42 200
T35t 59 2040 AA AR 30xX14cm=E o]dstH, AlF T vl = Gy g o R AlY
HWAS AT & 20m' 2 b A N=Py05—K0 (11-5.5-4.8 kg/10a) & AU &S &

o
18 4 os

A= 7]H], EEH], FHE 50 1 25 1 25% % 33] wAlstRlon Zee 7|H|ef HlE 70 13
0% = 23] H-A], Q12ke A=k 7|v] 2 A]-8-3}th. A 2] Al = Al =Esprocarb+ Pyrazosulfuron—e
thyl?} Cyhalofop—butyl+Bentazones AF&& oA ol HxHe g71Y o] A" Ay
ZIAA Exo 5008 NS A=A AlE Al E&ste] Aelstdlom, A=A A el Esproca
rb+ Pyrazosulfuron—ethyl®} Cyhalofop—butyl+Bentazones 75X &, 7|5A| €9 50%, 7|=
Al&2] 25%% ste] o 500uf e} 9k AlEEtl o AxA Agrv]s olds TLA
(Esprocarb+Pyrazosulfuron—ethyl) 2} 254 # (Cyhalofop—butyl+Bentazone)ol| = &]stt}. ZA}

gme Mo K54, £ L £FTHAL, 1d 5L 2AREOH, W 4EYS B
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716 A AL "Lt A, AFAEE BxdS o] &aA A HE
AbE-Ee] SAZS A AR dAu|ES A3l Phytic acidE Wheeler WH S W& 3lo] o] &3}

9t} dnl 10gE Z4& AMZo] 1.2% HCLY 10% Na,SO, Z3-8ME Hrtste] 2417 =<k
92

o

3

o

2

Ao AE7]2 ' A|Z1t} No.4 whatman paper® AE231, A& €4 = 10mlS F 3f
50mL falacon tube®l ©o} FeCl; 12ml< ¥ 7}st &, water batholl Al 7583 &

AF2 o A 1A]ZF FoF 213 3500rpmell A 1587F YA S 3 3 No.1 whatman paper®
A2 Z2HF52E AoWA 50mlE A2, 1 =9 4mle] A5 E 3] wade reagent 1mlE
500nmell A #FFEE SAHIT Aedd asa8S siA Fatst

.‘_—l—:_
9. @absl 24 24 DPPH Afhrizel dg axgels }

e
O

o
A4S

2. 944+4d3

Jh Bzaw AzAe) LAY BE W A% =

¥ 1-7& Esprocarb+pyrazosulfuron—ethyl® 22N E£8 27 A] B9 YFEAS e
Wl Ao =2 Esprocarb+pyrazosulfuron—ethyl ¢ 7] A]-&3} Esprocarb+pyrazosulfuron—ethyl
50% -+ %= 50089, 1000u]< Ao = 28 Bd 2 G54 o= A ol Aol
7F YEbYA] ko v} Esprocarb+pyrazosulfuron—ethyl 25%+3-2 9 5008] <} 1008f ol 2] =]
g EAA FYAAS AIAAR 24 Fdo] ta Fhaske Aol ol VEHY 2
5%9] A=A} Hxoe] =8 VFEAEH 22 Fx UA a9E A4 et 239 &
do| tha TAHY. Ty Q5L T2 Al xzAle] ok #AIGlel A Ihel| & Aol
= 1t} E3F Esprocarb+pyrazosulfuron—ethyl+&-Z o] ¥ A& 91} Esprocarb+pyra

zosulfuron—ethyl 5¢E 50%9 AaxlE 714 & 5 98 9n|sles Aoz AlgHr)
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¥ 1-7. Esprocarb+pyrazosulfuron—ethyl®} HxH =832 A W ASEA

2z e o o=
Hellle

(bH ) (cm) (OH) (%)
=N - 37.3a 20.7a 45.7a
IEANE 50% - 38.9a 20.4a 44 1a
IEANE 50% 500 36.6a 21.1a 43.8a
IEANE 50% 1000 38.5a 20.6a 44 5a
INENE 25% - 36.4a 18.2a 44 5a
JEAE 25% 500 38.3a 18.7a 44.0a
INENE 25% 1000 37.7a 20.8a 43.9a
Xl - 28.2b 14.9b 38.6b

The same letters are significantly different at the 5% level by DMRT.

¥ 1-8& Mefenacet+pyrazosulfuron—ethyl 3 %o 838 A B AFEAS e
W Ao 2 Mefenacet+pyrazosulfuron—ethyl®] 7|5A-82] 50%, 25% oFFd} 2o &8 3
2] = Mefenacet+pyrazosulfuron—ethyl 7|5FA1 83 2%, 4 9 AE54 oA BAHE &

o)A o] o1 A= R ¢kttt @ 3|8 Mefenacet+pyrazosulfuron—ethyl 7]FA]8 25% + =N 50
ouj ) o] K] EAo glo] thE A TS0 v ¥ w2 A34E YRyt o= W
A5 9o Mefenacet+pyrazosulfuron—ethyl A|ZA| 9} BN Zgo zhxukAo Asai

o1 A3 HA<3F Esprocarb+pyrazosulfuron—ethyl®2.tF A 2A) A a 371 =4 Vebst}.

¥ 1-8. Mefenacet+pyrazosulfuron—ethyl®} Z% o 837 Al B AEA

259 =% 2o g
Melhe

(HH 4) (cm) (7H) (%)
INEANE - 36.2a 20.8a 42.7a
JIEANE 50% - 38.7a 21.2a 43.7a
JIEAE 50% 500 37.7a 20.3a 43.3a
JIEAE 50% 1000 36.3a 20.6a 43.8a
JIEANE 25% - 36.1a 17.5a 43.6a
JIEAE 25% 500 38.8a 20.8a 44 .8a
JIEAE 25% 1000 36.8a 20.1a 44 .3a
fxel - 28.2b 14.9b 38.6b

The same letters are significantly different at the 5% level by DMRT.
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¥ 1-9% Molinate+pyrazosulfuron—ethly®} E% o Z &3 2 Al # o AZFEA
Zo]™ | Molinate+pyrazosulfuron—ethly 7]5Al-& 50%+ E2H 1000u] Mo A =4 3o
=1 247 B9 Molinate+pyrazosulfuron—ethly 7]%A1 8 50%+% %

gol A 7 = FAE UEAT WY 243 £d 29a 454 gEer Bxd
o AzxA HFaAaHRE AH T oA"HAR 7TIEAE9 256% A= FEUAVE & o5
Al ol dntbA o R A B HAE AT At B Ao AE vl BA e}

74 5-oll

9
a?
g
Moo
o,
ol
=
=N
5
o
—t
D
+
ko)
>
=
oy
N
o
w
[y
=
o
=
o
I:S
('D
o
=
<
2
2\
2
lo,

¥ 1-9. Molinate+pyrazosulfuron—ethly ¥} H£% 4 =82 A] W] AFEA

_ - SxH S, zd gED

nefths (B %) (cm) O (%)
INEAE - 37.1a 19.7a 44.0a
JIEANE 50% - 35.5a 19.8a 43.0a
JIEANE 50% 500 38.8a 21.3a 43.6a
JIEANE 50% 1000 36.4a 19.2a 45.4a
JIEANE 25% - 38.4a 20.0a 44 .5a
JIEANE 25% 500 36.5a 19.5a 43.5a
JIEANE 25% 1000 37.1a 19.7a 44.9a
S el - 28.2b 14.9b 38.6b

The same letters are significantly different at the 5% level by DMRT.

¥ 1-10< Thiobencarb+pyrazosulfuron—ethyl@} %8 &8&x2 Al W ASHEHS

e}l 21 © 2 Thiobencarb+pyrazosulfuron—ethyl® 7]15A]& 3 v s B kS i, Thiobencar

b+pyrazosulfuron—ethyl 7]=A1 4] 25%, 50% + &z 233 2 454 Tl

1A ARy 8 A7 e, 1 oS Al skt &Rt Thioben

carb+pyrazosulfuron—ethyl 7]FA & 50%, 7|5FA| & 25% ©=A2d v 238 ASFEA

o] ¥ YgkeS & 4 9t} o]= Thiobencarb+pyrazosulfuron—ethylel] Ex8S =& g
S

oz AxAs A3 & F e A= AlRET

A

5

A
14
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¥ 1-10. Thiobencarb+pyrazosulfuron—ethyl®d} ZE-Z N T 23]g] A B9 AYSEA]
; - SxH =& =g HEL
nel= (HH 24) (cm) (o) (%)
INEANS - 37.9a 18.1a 42.4a
JIEAE 50% - 36.9a 19.6a 43.5a
IIEANE 50% 500 36.8a 19.3a 45.2a
IENE 50% 1000 37.4a 19.7a 42.8a
JIEAE 25% - 37.8a 22.0a 44.7a
JIEAE 25% 500 39.1a 23.0a 44 .5a
JIEANE 25% 1000 37.3a 19.7a 44.8a
fxel - 28.2b 14.9b 38.6b

The same letters are significantly different at the 5% level by DMRT.

¥ 1-112 Pyriminobac—methyl+pyrazosulfuron—ethyl®} &% 837 A] W] A5

AL e Ao 2 o] A3 = Pyriminobac—methyl+pyrazosulfuron—ethyl®] 7]&A]8-0]

J[m

Pyriminobac—methyl+pyrazosulfuron—ethyl + XM Ha] Bl o] HEEA]J o] L4
Aol & Hol ARk o442 Q1A H A oyttt 53] 7|EA 8 25% = 9] Mefenacet+p
yrazosulfuron—ethyl, Molinate +pyrazosulfuron—ethlyl, Thiobencarb+pyrazosulfuron—ethylX.
t} Pyriminobac—methyl+pyrazosulfuron—ethyl®] &% =827} Feke] d7a¥7) thi
A YERTh mEbA He A EAdTe R vju 3S u AFSE 5709 AlxAe Hx
N EFRA S AzxA el i Aol YERRAIRE R xole] gt Qlvkar dekEm A A

B
kel mak Aolo] tisiM = B W HEZ anEn

¥ 1-11. Pyriminobac—methyl+pyrazosulfuron—ethyl@} &% T8&x2] A| H| AFEA

=z e = EEPN
el

(b H) (cm) (OH) (%)
JEAS - 38.5a 20.5a 44 43
IEANE 50% - 36.8a 21.4a 44 .9a
IEANE 50% 500 37.6a 20.4a 44.8a
INEANZE 50% 1000 37.7a 18.6a 43.3a
JIEAE 25% - 36.6a 18.9a 44.5a
INENE 25% 500 37.1a 19.5a 43.5a
NEANE 25% 1000 36.4a 19.2a 44 1a
fHel - 28.2b 14.9b 38.6b

The same letters are significantly different at the 5% level by DMRT.
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. AzAt Hxde 28X B He &

¥ 1-12% pyrazosulfuron—ethyl+esprocarb®} Ex Mol Z & g]o] w}& B9 4=
849 TS e Aow F5
go] 7} =& 20.6707F eI oM

ZA 89 50%, 7]1%+A

89 259402 F

==
oA

FTees

74

o] 9J¢] pyrazosulfuron—ethyl+esprocarb#l| 242 7]&A
Aty o7 Lz ool Fo Aaglo]l 7|FEAE, 7]
T7F weron 7
=83k Ao A AxAY FeFe] FAGle] =2 AFIolA

182 50%+10008] Al A 15.9

Itk o]t

2 93l pyrazosulfuron—ethyl+esprocarb#| A &) 7|=A1 € 25% 2] X7} =4 YEFG:

i A ghell AR Aol yEhA &ok e a

1ol
Foll oA =

FRstglon, A%

¥ 1-12. pyrazosulfuron—ethyl+esprocarb®}

Fokom A zA

oFe} 3}
SERCES
2

100081} Ao A 71 3

3 Aol &

A 7bE T,

545y
Bxole] Fro] 2 Aol UehA
nel )EA 83 72N 8] 509+
S QAT 7 AzA oFR WA Zzoe] B8 w7}
& gz AL fA1E A0E e
AYAEA7} AF AT

X = ol

= ax

Fo A ol Aol

K =% ol

=5 a9

crgkr. el 4

50010

Ao ok Az

mxole] EgAeld] BE Mo FFTHLL

W 5

i Sxo a4 gss  SHE HYS 4@

Meltis (B On) OKoIA) (%) (@ (Ka/10a)
JE=ANE - 20.6a 173.3ab 73.6a 23.9b 798.0a
JEAE2 50% - 19.0ab 178.0a 70.2ab 24.2ab 745.6b
JEAE2 50% 500 20.5a 173.6ab 71.4ab 24.4ab 787.2ab
JEAE2 50% 1000 15.9b 168.6ab 73.5a 24.4ab 782.0ab
JE=EAE29 25% - 17.5ab 177.7a 70.9ab 25.3a 707.5bc
JIZEAE2 25% 500 17.7ab 161.8b 70.8ab 24 .4ab 759.9b
JEANE2 25% 1000 18.9ab 175.1ab 70.6ab 24 .6ab 745.3b
2xelF - 16.7ab 165.0b 70.3b 24.0b 679.7c

The same letters are significantly different at the 5% level by DMRT.
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¥ 1-13< pyrazosulfuron—ethyl+molinate 9} B-Fx Mol E &4 o wE Wl ¢4
T e W etk g, Gt VISRl 7P ke, A el b
ol7b AMAT BE Aol A froldo] I WA gdvt. s=Eol Aol pyrazosulfur
on—ethyl+molinate A Z A 2] 7]FA| &3} 7] FA]1 82 50%+5008] o] 7} =& =X = e
WA 22]al 25%K T 50%, 71EAE TollA SsEe] w2 Ao, Hxde & &
I g Holx 9t AHFTS FHTAALL T WOt P W 8 A= AlxAet Hx
N Aol FEE Aol vehbH skt el 3

N500m Aol 7H EYTh. /1AL 50%+5 2 5000 o] o] ¥ o] FE Gl
A 7191 # Aolgk Atm"Y 183l %2 pyrazosulfuron—ethyl+molinate #2]o A= o
A= AzA e ofFell o8 F%Fe] Arrt AAHJY si= Hdo] oy} pyrazosulfuron
—ethyl+molinate A 2 A7} F2WANAE Exde Z8 F3 Qd A Fo] FFAE

7} ok o) Bzl w3E 49a] oy

a

kS

fo

B

-

¥ 1-13. pyrazosulfuron—ethyl+molinate®} &% o] T &g w}E W FHTAAL A L

52
Heus Sz% 2% s+  S&s @93 23

(B2 OR)  OH/OI4) (%) (@) (Kg/10a)
SIENE - i85a  175.9a  72.4ab  23.9b  833.4a
JIZEARS 50% - 17.6a  1542a  69.4b  251a  792.1b
JIEANE2 50% 500 18.0a 176.0a 74.8a 24 .4ab 820.0a
JIEANE2 50% 1000 17.4a 170.4a 70.5b 24.7ab 787.4ab
JIEABS 25% - i7.1a  168.1a  69.1b  241b  780.5ab
JIEABC 25% 500  15.8a  165.2a  69.6b  24.4ab  788.0ab
JIZEARS 25% 1000 16.5a  162.2a  69.4b  24.0b  780.7a
fHel+ - 16.7a 165.0a 70.3b 24.0b 679.7b

The same letters are significantly different at the 5% level by DMRT.

¥ 1-14% pyrazosulfuron—ethyl+mefenacet9} E-x o] &85 2o w2 WO F=F1TA4Q
29} S ek Aotk AR 3 RS0 A pyrazosulfuron—ethyl+mefenacet®] 7|5
AlGell A FFFAATE Fob o]Flo] AFA R WhgEo] FiFo] 7 w& Aolw, HH
To AlQstaes At Apol7k JANE dAHT A o F AU AVIM = A xA €
ofsFel wel FE] xtolE B 7|EAE Y 25%0A = SN g FHE jhdd 5



0% AelollM= Hxoel asts A4 & 7 vk o= 7I=A189] 50%9 7IEA 8l =

Ne & A ol FRUATE Aol7k A w4 B2 A 71 @ Ao Atsd

¥ 1-14. pyrazosulfuron—ethyl+mefenacet®} Zx Nl S84 & WHe| FHFFAH QA

9 s
=X = Aol S=E M= =
Heue -7 St = =) -
(HH 24) (1) (JH/01 4}) (%) (9) (Kg/10a)

JEAE - 17.5ab 170.3a 71.7ab 24.7a 853.8a
IEAS2 50% - 17.4ab 167.5ab 70.0b 23.7a 808.8a
IEAS2 50% 500 20.0a 169.7ab 71.5ab 23.5a 811.5a
IEAS2 50% 1000 16.8bc 159.1ab 71.2ab 23.8a 791.8ab
INEANS2 25% - 15.6¢ 168.0ab 73.8a 23.8a 708.6ab
INEANS2 25% 500 18.0ab 168.1ab 70.3b 23.8a 779.4ab
IEANS2 25% 1000 15.8bc 169.7ab 68.7b 24.3a 779.3ab
2Hel P - 16.7ab 165.0b 70.3b 24.0a 679.7b
The same letters are significantly different at the 5% level by DMRT.

¥ 1-15% pyrazosulfuron—ethyl+thiobencarb®} &H-x o] &g 3] wE W] =4
249 FFS e Zloz 3d Aot tEA 2AbE dEEd 919 pyrazosulfuron—
ethyl+thiobencarb A8 FE FHEHFTAHL A D S 2 AzART =& £X= g
lom, s LA E A HEolA Fodol A HA F%kal o] A pyrazosulfur
on—ethyl+molinate7} #Z WAZLA & AzART F8HA UYEPRa Sz &8
0% FHEA ol 7F R FETFAHALLANAE AxA Y HxHe wLzhe] Aol
b e ekstrha fekEc
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¥ 1-15. pyrazosulfuron—ethyl+thiobencarb A|ZA|¢} Hx Mo T gxgo] wWE W S5

- T N N O

Nelli= (e 0D OHOIA) (%) (@ (Kg/10a)
JEANE - 16.0a 185.0a 71.9a 25.0a 831.6a
JEAE2 50% - 17.1a 163.5a 71.1a 24.9a 788.4ab
INEARC 50% 500  18.8a  180.7a  70.8a  24.1a  807.1ab
INEARC 50% 1000 164a 177832  738a  246a  817.3ab
JEANE2 25% - 17.2a 182.3a 68.5a 24.1a 800.0ab
JEANE2 25% 500 19.0a 187.6a 69.6a 24.6a 815.9ab
JEANE2 25% 1000 18.0a 154.1a 70.4a 24.5a 818.7ab
2327 - 177a  165.0a  70.3a  240a  679.7b

The same letters are significantly different at the 5% level by DMRT.

=

1-16< pyriminobac—methyl+pyrazosulfuron—ethyl8} HEx N o] T8 32| w2 H
FHTAA QA S YER Aot %A 8 4= pyrazosulfuron—ethyl+molinate 2]
ol Zpol7b A Fgkom AxA| ofFy} ool Ficol| wWE &3k yEhuA skt
gy R AxAL el mE £ Aol TP oY Hxde] =& gite=
A}, o] AI+= pyriminobac—methyl+pyrazosulfuron—ethyl®] % wHA| e} 7o H| =3k

Asto] o}

¥ 1-16. pyriminobac—methyl+pyrazosulfuron—ethyl¥} E-x o] &80l u}2 Wo] o TAI A

9 5
Holls Sxo 44 g4 558 dEE 4E
(B2)  ON)  OwoIs) (%) (9)  (Kg/10a)
INEANE - 18.1a 178.3a 70.6ab 24.3a 797.5b
JIZENES 50% - {5.2a  156.7a  70.8ab  23.8a  813.2b
JIEANE2 50% 500 17.2a 163.4a 75.3a 24.4a 849.8a
JIEANE2 50% 1000 16.5a 166.6a 71.7ab 24.4a 803.7b
JIEARS 25% - 16.7a  169.1a  69.3b  24.8a  705.7bc
JIEABC 25% 500  17.8a  162.8a  69.5b  244a  707.1bc
JIEANE2 25% 1000 15.8a 148.9a 69.4b 24.7a 702.3bc
fHel+ - 17.7a 165.0a 70.3b 24.0a 679.7d

The same letters are significantly different at the 5% level by DMRT.
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o AzAG Bz E&A BE W F9 ¥

) \
10004} Aeli G ulgoltt YL G AAANAE 2 2ol F wolA ghgk}
wehr] Q¥e] Bzojo] mel EAL A Sk mushs ¥ 4o dvsh Folshart,

e SxH g8 Mg =428 LoiE Zt A gl S&E
(BHe®) - — (%)—————————
SxH 500 88.2a 6.3a 2.0a 1.8a 0.1a 4.7a
SxH 1000 89.0a 6.6a 2.4a 2.0a 0.1a 4.4a
fHel+ - 87.2a 6.4a 1.9a 1.9a 0.1a 4.4a

The same letters are significantly different at the 5% level by DMRT.

¥ 1-18< pyrazosulfuron—ethyl+esprocarb 9 EZdo] T &g ul& vBlo Z9 ¥
3= JUebd Ao E | pyrazosulfuron—ethyl+esprocarb A ZA+EF N E3A| o] AL
21o] pyrazosulfuron—ethyl+esprocarb?] A €9 92.2%°l = "] XA E3}9 21}, pyrazosulfu
ron—ethyl+esprocarb”| A& 2] 50%, pyrazosulfuron—ethyl+esprocarb 7]5FA]-82] 25% 2] 4
Aol v E oA F=USS & F Aok 7IE ALY 25%ET 50% 1l 7|EAlE
TAE Yo HlEo] =A YErwT ol Hxd AA BT A R mE g
A8 Ear oke] WAl gdets gl W F9 WeAe HxAY mirt AwstAl e

ok sHA T g o) 7§ pyrazosulfuron—ethyl+esprocarb+%5 % 2] EgtA| g A9 7} p

yrazosulfuron—ethyl+esprocarb 7]=A]- 850l vld|A tha =4 YEST
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i} SxH = = =8 = STe =5

Helths (b - G
JIEANE - 92.2a 3.2d 1.0c 2.3a 0.2a 2.8ab
IENE2 50% - 89.4bcd  4.4bc 1.4c 3.0a 0.2a 3.5ab

INENE2 50% 500 91.8ab 3.6cd 1.1c 1.8a 0.1a 3.0ab
JIEANES 50% 1000 90.1abc  4.6bc 1.2c 0.5a 0.1a 3.0ab
JIEANES 25% - 87.8cd 6.3a 2.2ab 3.4a 0.1a 3.9ab
INENE 25% 500 88.2cd 6.4a 2.4a 2.4a 0.0a 2.1b
JIENES 25% 1000 88.3cd 5.5ab 2.2ab 3.2a 0.0a 1.9b
fHel3 - 87.2d 6.4a 1.9b 1.9a 0.1a 4.4a

The same letters are significantly different at the 5% level by DMRT.

¥ 1-19+= pyrazosulfuron—ethyl+molinate ¢ Ex N &3 o] w}E He| +¢ WH3}
=2 Jebd Ao}l pyrazosulfuron—ethyl+molinate A2 A2 7] FA] € 50%+2 %N 5000] A
oA Aol M A ek e sajeEo] 7H AA WEbsth pyrazosulfuron—ethyl
+molinate A ZA| ¢} B2 M) &G A &9} pyrazosulfuron—ethyl+molinate 7]5A] 83 A A
Ao g vudPs uf ZALE RE oA pyrazosulfuron—ethyl+molinate 7]%A] &< A
2] 3t pyrazosulfuron—ethyl+molinate7] A& 50%, 25% °l Hal|A] &3&el =& HEe
of EAA ool FEATh HdEHeY Ay AMY, P A= v 74

= dEhslo
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0
u
_\'T—_I
g;
u
HT
bl
Ja
v
=l
%
v
bl
z
v
O
(_)'I_I
u

_ o = xoH E E SEE 2 EAE gl

HMelths (BHeY) e (%)=mmmmmmm e
JEAE - 92.2a 2.8c 1.3ab 3.0a 0.1a 1.9a
IEANE2 50% - 88.1b 4.3b 1.8ab 1.6a 0.1a 2.5a
JIENES 50% 500 92.5a 3.4bc 1.8b 5.6a 0.5a 2.3a
IIENES 50% 1000 90.8a 4.3b 1.5ab 2.1a 0.0a 3.6a
INENEL 25% - 87.3b 6.8a 1.7ab 1.6a 0.1a 2.8a
IIEANE2 25% 500 87.1b 6.3a 1.3ab 1.5a 0.0a 3.9a
IENES 25% 1000 88.1b 6.3a 1.6ab 2.4a 0.1a 3.1a
fHel+ - 87.2b 6.4a 1.9a 1.9a 0.1a 4.4a

The same letters are significantly different at the 5% level by DMRT.

¥ 1-20< pyrazosulfuron—ethyl+mefenacet o} Zx o] E&x]gjo] w2 vo] ¢ H3}
= el A 22 pyrazosulfuron—ethyl+esprocarb®} pyrazosulfuron—ethyl+molinate #°] py
razosulfuron—ethyl+mefenacet 7]5Al& 50%+ x9N 5008 uf] AHEo] 7F4 £9koH,

S HEo] 7HF Ikl I B AL pyrazosulfuron—ethyl+mefenacet A2 A &F E8 A

A EIHER ohe WO EAE B A A} i 98 ¢ ATk 19
T RgEgelt ANy, U A% 1 £A7 2 A ] mERont, ARbe] 39
TSR AR gk ol M Az we] BFEN /1A% Holet ArHT

¥ 1-20. pyrazosulfuron—ethyl+mefenacet o} H-x Mo E&3]g|o] w}E o ¥+ W3}

=2x oM g oM S48 I A E s

el

() (%)———————————————————
NEANE - 90.0a 4.6abc 1.3d 1.6a 0.0a 2.9ab
IEANEL 50% - 87.4bc 6.5a 2.1a 6.6a 0.2a 2.3ab
JI=ANE2 50% 500 90.1a 3.7¢ 1.4cd 2.2a 0.0a 3.0ab
JIEAES 50% 1000 89.3ab 4.4bc 1.3d 0.8a 0.0a 2.9ab
IEANEL 25% - 86.8¢c 6.0ab 2.0ab 4.3a 0.2a 2.9ab
JIEANS2 25% 500 8.3abc  5.4abc 1.9abc 1.8a 0.0a 3.2ab
JI=ANE2 25% 1000 87.7abc 6.2ab 1.6bcd 3.6a 0.1a 1.4b
fHel+ - 87.2bc 6.4a 1.9abc 1.9a 0.1a 4.4a

The same letters are significantly different at the 5% level by DMRT.
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3 1-21-& pyrazosulfuron—ethyl+thiobencarb®} &% Mo &84 2l WE Wl F9 W
3= YEbA Zolt}. pyrazosulfuron—ethyl+thiobencarb 7]5=A]-8-50%+ 5 Z 25008 o] A ¢
ol Qlol vha A yvEhgen, sade] Jr 3 & A5l Hle skt 2AY
I ey, A2 4 AATE0] vt FAE WEy kol 37 AlxAeks Ee
yrazosulfuron—ethyl+thiobencarb A2l X &= AxA wEef Hxdol &89 girt 73

W EAolE FFe vAA B

A

A0 2]

o

¥ 1-21. pyrazosulfuron—ethyl+thiobencarb®} EZ Mol T&Ajg]o] W W £ W3}

=2xw FE oM 2428 Oy Mg SEE
Hellls

() —————————— (%)==
INEAE - 90.8a 4.0b 1.4b 2.1a 0.1a 3.3a
IEANS2 50% - 88.6ab 5.7a 1.7ab 1.2a 0.0a 1.8a
JIEANS2 50% 500 91.3a 3.8b 1.4b 1.9a 0.1a 3.3a
JIEAE2 50% 1000 87.2b 5.4a 1.6ab  4.6a 0.2a 3.7a
JIEANE2 25% - 86.3b 6.0a 2.0a 6.5a 0.1a 3.1a
JIEAES 25% 500 87.4b 5.8a 1.6ab 2.3a 0.0a 3.2a
JIEAES 25% 1000 87.5b 6.2a 1.9a 2.3a 0.1a 3.0a
fxHel+ - 87.2b 6.4a 1.9a 1.9a 0.1a 4.4a

The same letters are significantly different at the 5% level by DMRT.

¥ 1-22% pyriminobac—methyl+pyrazosulfuron—ethyl ¢ E-Z Mo Z L2 o u}E B9
#9 ¥istE YEbd A 2= pyriminobac—methyl+pyrazosulfuron—ethyl 7155418 50% +5 %
o 5008 Yol A AHE FA7F 7HE woko, s el x| 7F b stekth ey pyr
azosulfuron—ethyl+thiobencarb * 2] ¢} w7} 2 A A4 ) Hx o] &8 w2 W F
Aol mA= m37F A8 JERbA] erskeh. webs] Sxa AlxA E8 A 89 ofwo
4 a7t S Arole W F8ddE 9F de Ae® Kol AxAd wmE Hxdo] 3

Aol ThE E3E Vel 9919 FRel AfE A2 del gtk
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SxH o= og =4a2g Do Eral gl Sge
Hells

e e (%) ————mmmmm
JEAE - 91.5a 4.0cd 1.8a 1.4a 0.0a 4.6a
IIEANE2 50% - 89.1ab 5.6b 1.8a 3.1a 0.1a 2.2b
JI=EANE8 50% 500 91.0a 3.6d 1.6a 1.7a 0.1a 2.6ab
JlEANE8 50% 1000 89.3ab 4.7¢ 1.ba 1.5a 0.0a 3.1ab
JE=ANSL 25% - 87.5b 6.3ab 1.9a 0.1a 0.0a 3.1ab
JIEANES 25% 500 86.4b 6.2b 2.0a 1.8a 0.1a 3.2ab
IENES 25% 1000 87.1b 7.2a 2.0a 1.5a 0.1a 3.6ab
e+ - 87.2b 6.4ab 1.9a 1.9a 0.1a 4.4ab

The same letters are significantly different at the 5% level by DMRT.

3. AzAG Bz TgA0 BE W oty =4 W

&
ﬁ
ol
I
B
12
i
dt
_Nd
AC)
-
)
4n
_Nd
o
-
K-
R
o
K}
[
v
pacs
A
rE[
Ho
1o,
ox
rlo
T
o
T
N

°
32
5

Sxo WA olYEA T orzre ENE
Xells ~
(HH ) (%) (%) (Toyo meter) (KOH: 177)
=X 500 6.2a 18.8a 66.1a 5.7a
=X 1000 6.6a 19.4a 66.3a 5.8a
e+ - 6.5a 19.7a 71.1a 5.8a

The same letters are significantly different at the 5% level by DMRT.
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1—-24+ pyrazosulfuron—ethyl+esprocarb®} H-x o] E-gxjg]o wE W o]3} %
EA4 W3E Ul oz oA o2 9~ ShEko) glo] F Aol E HolX| gkttt ¥
A g 2 Aol A Hszet Al ZAF H AT o] A= A el A
Zol F FFd A97t s Ay AR v wA dEtdth= Zo] T HIUS
L FH &S AAE7] flste] 313 vlEu soke] o] dgA otk B A3 AL
= pyrazosulfuron—ethyl+esprocarb A ZA| 9} Exd =8 HgoAE BHe o|3std &

el slo] ol Wskr) gl

>
2
=
)
o
>
=
4

¥ 1-24. pyrazosulfuron—ethyl+esprocarb®} Hx N o] T8 2o w2 19| o]}l 54
H s}

- SxH LR ordz A AlD| g2el ST

Meliis (24 (%) (%) (Toyo meter) (KOH: 1~7)
INEANE - 6.7a 19.4a 67.8ab 5.3b
INENE2 50% - 6.9a 19.0a 68.4ab 5.7a
IEANS2 50% 500 6.5a 19.2a 69.6ab 5.4ab
IEANEL 50% 1000 6.6a 18.9a 65.8b 5.7a
IEANEL 25% - 6.9a 19.2a 69.6ab 5.8a
JIEANES 25% 500 6.7a 19.5a 69.7ab 5.8a
INEANS2 25% 1000 6.8a 19.2a 67.9ab 5.9a
fHelF - 6.5a 19.7a 71.1a 5.8a

The same letters are significantly different at the 5% level by DMRT.

¥ 1-25% pyrazosulfuron—ethyl+molinate #| A ¢} B-x o] Zg 3 go] wE B9 o
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¥ 1—-25. pyrazosulfuron—ethyl+molinate®} SZ 2] &3]0 u}2 B o] o]|3}st4 EA] A3}

. SxH ChoH A ord=2A AlD| 222 SUE

Melths (t o) (%) (%) (Toyo meter) (KOH: 17 7)
INEANE - 6.8ab 19.3ab 71.1a 5.1b
JI=ANE2 50% - 6.2b 20.1a 70.0a 5.7a
JI=ANEL 50% 500 7.1a 18.9b 69.2a 5.0b
IEANEL 50% 1000 6.2ab 19.8ab 71.0a 5.3ab
JIEANE2 25% - 6.7ab 19.2ab 65.9a 5.8a
IEANEL 25% 500 6.4ab 19.4ab 70.8a 5.5a
J=ANEL 25% 1000 6.8ab 19.3ab 67.3a 5.6a
fHl+ - 6.5ab 19.7ab 71.1a 5.8a

The same letters are significantly different at the 5% level by DMRT.

¥ 1-26< pyrazosulfuron—ethyl+mefenacet®} Hx o] &80 w2 B o] o]|3}sH%
54 ®stE yEpd Zlolth ok A3Ed v R g opd s 3heFe glojA =
T ApolE HolA gkgrom, A NE F Al A H]ef ¢loJA pyrazosulfuron—ethyl+mefenacet
|=A1E 25%+ Hx9 5008 o] 71 53 RS Kol ok ko] wrolAH A An| 7}
Ui Fobmthar AZben o] A3 HZxofo] Ao o]g}sha SA | vA = auE dofst

717F o1& 99 pyrazosulfuron—ethyl+mefenacet A 2 A o] A7 E S HolE Aolg} Al HT

N

¥ 1—-26. pyrazosulfuron—ethyl+mefenacet 2} Mo T g5 gjo] W B9 ogstd EA] W3}

SxH Chon & org=zA AlD| gzel S

Helths (b (%) (%) (Toyo meter) (KOH: 177)
INEANS - 6.3a 19.3a 68.5a 5.5a
JIEANE 50% - 6.8a 19.1a 69.4a 5.4ab
JIEANEL 50% 500 6.4a 19.5a 64.8a 5.0b
JIE=ANE2 50% 1000 6.3a 19.5a 70.0a 5.1b
INENEL 25% - 6.5a 19.8a 70.0a 5.7a
JE=ANSL 25% 500 6.8a 19.4a 71.5a 5.6a
JE=ANSL 25% 1000 6.8a 19.2a 69.5a 5.6a
fHelF - 6.5a 19.7a 71.1a 5.8a

The same letters are significantly different at the 5% level by DMRT.
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¥ 1-272 pyrazosulfuron—ethyl+thiobencarb®} &H-x o] &g x| wE We| o]3}shA
54 ¥skE dEd Aoy, dwdoy ojm e A%, Aty &
BolA ofystitt. Al An 2= FA el 7P Ekor Hx ool pyrazosulf
uron—ethyl+thiobencarb A Z Aol Bl FAlE BE & glo] J3FS n| XA &gheo]

Hol Xt

¥ 1-27. pyrazosulfuron—ethyl+thiobencarb$®} E-ZMe] Z-gxjgjo] u}2 W] o|3}stz EA] W3}

SxH Crendl ordz A AlD| g2el SlE
Hells -

(B 2H) (%) (%) (Toyo meter) (KOH: 177)
JEAE - 7.1a 18.7a 68.9ab 5.5a
JIEANE2 50% - 6.6a 19.3a 70.8a 5.5a
JIE=ANEL 50% 500 6.4a 19.5a 70.5a 5.4ab
IIEANE2 50% 1000 6.5a 19.6a 70.3a 5.2b
IIEANES 25% - 6.8a 19.0a 64.6b 5.7a
JE=ANSL 25% 500 6.8a 19.3a 68.3ab 5.4ab
JE=ANSL 25% 1000 6.5a 19.1a 69.9ab 5.5a
fHelF - 6.5a 19.7a 71.1a 5.8a

The same letters are significantly different at the 5% level by DMRT.

¥ 1-28€ pyriminobac—methyl+pyrazosulfuron—ethyl9} H-Z o] E&3g o w}E ¥ 9

olslety B4 WstE Ued AoR UM AAEF o] FHA] Zhth, @Ay oz
2 g A d A AR, At FHEe A= vlsknh b A} mpviA 2
E %92 pyriminobac—methyl+pyrazosulfuron—ethyl #| 2 A ¢l A7k g 3}o) 7]o]3}e] 2] o]

shstd Aol FFS v Aol H HAUrh AW FAYTY FRAL v £17b
F waked ol BE A nsd Aok
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¥ 1-28. pyriminobac—methyl+pyrazosulfuron—ethyl¢} E-ZHo] 2370 w2 vl o] 3}3+3]

5744 Wz}

SRl Chon g orgdzA AlL0| gzl SUE

Helths (b <H) (%) %) (Toyo meter) (KOH: 177)
INEANS - 6.2c 19.2abc 70.0a 5.4ab
INENE2 50% - 6.9ab 19.2abc 66.5a 5.8a
JIEANE2 50% 500 6.3bc 19.6ab 68.0a 5.8a
JIEANB2 50% 1000 7.0a 18.9¢ 68.1a 5.6a
INENE 25% - 6.3bc 19.2abc 68.5a 5.9a
INENEL 25% 500 6.3bc 19.5abc 70.8a 5.7a
JE=ANSL 25% 1000 6.3bc 19.0bc 69.5a 5.5a
fHel3 - 6.5abc 19.7a 71.1a 5.8a

The same letters are significantly different at the 5% level by DMRT.

F 1-29= AzA ExH =8 wWE phytic acid FFS YEFH ALS =2 Pyrimin
obac—methyl+pyrazosulfuron—ethyl®} Esprocarb+pyrazosulfuron—ethyl & F-oll A Al&3H
UE AlZ=Al B phytic acid $&Fo] wokow F3E A Holx ANt FA 7t
A=A Ae]7-we AA 2 phytic acid ol =dth HF2UA oA AES W 7+

Alg3 7)EA 89 50%+EF NS HxubA Futo] okgke] zfo]E K.Y O} phytic acid &

Fo Bxoe o zH Fo4e A4HA GAAW Pl oy & & Atk o

J

£ ARSE AZA A FAF A3 Ak mekA sokel gat nEA W A %

&9 a4 88 F Sval ddEd

i
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¥ 1-29. AlzAt Hxd &8 wE Phytic acid =

= = oH ) . Pyriminobac—
=== Esprocarb+ Mefenacet+ Thiobencarb Molinate+py
- methyl+pyraz
Helg pyrazosulfur pyrazosulfur +pyrazosulfu razosulfuro
osulfuron—eth
(HH o) on—ethyl on—ethyl ron—ethyl n—ethly /I
JIEANE - 92.5 a 66.0 a 75.2 a 87.6 a 93.9 ab
JNIEANZ 50% - 90.8 a 93.0 a 93.9 a 775 a 97.2 ab
IJIEANE 50% 500 98.9 a 97.8 a 90.2 a 89.9 a 87.1 ab
JIEANE 50% 1000 93.6 a 82.0 a 83.4 a 87.4 a 104.5 a
JI=EANE 25% - 86.2 a 60.7 a 88.8 a 949 a 67.2 ab
INEANE 25% 500 102.8a 89.5 a 89.3 a 94.2 a 71.0 ab
INEANE 25% 1000 90.9 a 102.9 a 73.8 a 97.9 a 60.1 b
Xl - 90.7 a 90.7 a 90.7 a 90.7 a 90.7 ab

The same letters are significantly different at the 5% level by DMRT.

¥ 1-302 Electron donating abilityE YEI Ao 2 AFEFH A kA= AR 7|FA
o] 7|EALY 50% HUF BAA FAHe Holx &gA|NF Electron donating ability 7}
oo Exdlo] 8o ulE Electron donating abilitye 8] #|ZA) ¥ E-xd F&= 7t
of = FElgk 47} $1%lt). Electron donating ability:= &4Fst ayel A& ads
Uetd = e AR o] & 5 AT 2 Ao Ayme FAgTlAM s AlxA A
T-Et Electron donating ability7} =41 WelY Fofo] Aej&dA =2 Ais Al & A
ojgf AlRE ™ Hxol Ao o3 @A =43 HAe FF HEV ¢ Zesita
Azt
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¥ 1-30. AZA S} BHxde] &g WE Electron donating ability

Electron donating ability(%) — 10mg/ml

2xom pyriminoba
Hele pyrazosulf pyrazosulf pyrazosulfu pyrazosulfu
(HHe) c—methyl+p
uron—ethyl uron—ethyl ron—ethyl+t ron—ethyl+
) . yrazosulfur
+esprocarb +mefenacet hiobencarb molinate
on—ethyl
vit. C - 91.7
Vit. E - 92.5
Butylated
- 90.6
Hydroxytoluene
JIE=AZ2 - 16.5 a 14.7 ab 16.8 a 12.8 bec 15.0 a
IEANE 50% - 17.2 a 17.0 ¢ 11.3 ¢ 12.5 bc 15.7 a
IEANE 50% 500 16.0 a 16.2 ab 14.2 a 13.2 bc 149 a
JIEAZE 50% 1000 17.9 ab 15.4 ab 15.3 a 11.5¢c 19.5 a
JIEAZE 25% - 16.2 a 15.8 ab 12.5 be 15.0 bc 14.0 a
INEANE 25% 500 12.7 ¢ 15.1 ab 13.3 bc 16.2 abc 18.4 a
INEANE 25% 1000 13.0 ¢ 13.3 b 14.9 ab 17.2 ab 16.5 a
fHel - 20.3 a 20.3 a 20.3 a 20.3 a 20.3 a

The same letters are significantly different at the 5% level by DMRT.
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A 3Ad ExA AR Q3 EFY ®¥ist 79

1. Ag 2 9y

A zzA el HxRo] TEAGo] whE EFe] WEE AletY] flete] =xAelM dde
AAE Flol, Hx o] Fie= 500, 1000W o2 ko] o Hyl 5 AlxAlE A es)
H, A H-EL Bensulfuron—methyl+Molinate 100%, Bensulfuron—methyl+ Molinate 50%,
Bensulfuron—methyl+Molinate 50%+3 %< Bensulfuron—methyl+Molinate 25%, Bensulfuro
n— methyl+Molinate 25%+5% % 9 Fxg& gt BG5S A X3 Ak, EC, O.
M., P:0s, BF W ol (Ca, Mg, K, Na) 55 FASHL, 7|8t B¢ S4XAE &
N7 BFstet AWl &kl AAlskar, 71ek Al

A EA| A Fohel AT,

s

AEWNE FEAER FAAY

2. 9d+2%

7 B2 AR A ESY ¥g 73

E1-31 Hxo) gEAd wE Bk £
S St 7l =aod xetd 20l2(cmol+/Kg)
HMelhE
(i) (pH) (%) (mg/Kg)  Z8 Z&  DHus
Sx o 500 5.33a  1.95a 186.27a  0.18b  2.73a  0.29b
S ES 1000 5.36a 1.94a 165.99b  0.14a 2.92a 0.39a
2xe2l7 - 5.49a  1.92a 179.080 0.15b  2.79a  0.24b

The same letters are significantly different at the 5% level by DMRT.
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¥ 1-32% Pyrazosulfuron—ethyl+esprocarb®} &M @ x¢jd] W& EF B4 &5
e 3Eolt. Al A TellA 7 w2 FAE UER o
A9 50%+%%9 5008 9)0] 5.300.% 7Fg WA el 7R B2 5
7F HZ2o) 10008 By AHstE = AEe UEdlth f71s S Rt B
NS AYEd AFF7F 7IEA S Blgst Al AR AT
of Zro] Hx N 1000w} A 2]7F 5008 N B =A] Z=AE AT

ArH oz 7

¥ 1-32. pyrazosulfuron—ethyl+esprocarb®} E2 N 2 xg]d wE EoF 4]
Sza A% w2 Rada A=A Z0l2(cmol

B om0 meke  BE Ba 0AuE
JEAE - 5.99a 2.24a 203.83a 0.32a 2.92a 0.53a
JI=ANEL 50% - 5.62b 2.01lab 197.64a 0.21ab 2.80ab 0.41ab
JlEAEL 50% 500 5.30b 2.20a 202.46a 0.26a 2.88ab 0.59a
JI=ANE2 50% 1000 5.77b 2.23a 204.30a 0.29a 2.94a 0.55a
J=ANEL 25% - 5.57b 1.98b 142.64b 0.19b 2.77b 0.32ab
JIEAEL 25% 500 5.75b 2.19a 197.36a 0.26a 2.80ab 0.50a
JI=ANEL 25% 1000 5.83b 2.12b 197.24a 0.27a 2.82ab 0.55a
fxel+ - 5.49b 1.92b 179.08b 0.15b 2.79b 0.24b

The same letters are significantly different at the 5% level by DMRT.

¥ 1-33< pyrazosulfuron—ethyl+molinate®} &Hx 9 &8 2o & B

A g

Uebd Rolth. o7 % pHE Z29) 50089 Agsk 2z 10009 Aelnch v
B E o AdstE A & 4 Atk §71% @kl lolAt 7EA 89 50%+ 52
5000 o] 23607 74 wA UEhkton] Bzalg Aew AT 71EAE Ao
Mo deow 2AEQT. 1T AR Fol Lol NE e BIE UL,
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¥ 1-33. pyrazosulfuron—ethyl+molinate?} %N Z8&x7]o] w2 B A

=X e SI= S5 0lAH X &A 20l 2(cmol+/Ka)
el
(HH ) (pH) (%) (mg/Kg) Eg= A& oFadlE
IEAE - 6.37a 2.21a 219.51a 0.40a 3.88a 0.62a
IEAS2 50% - 6.09a 2.04ab  181.74b 0.55a 3.43a 0.70a

JIEANE2 50% 500 6.19a 2.36a 209.60a 0.48a 4.36a 0.76a
JIEANES 50% 1000 6.42a 2.19a 202.10a 0.48a 4.49a 0.76a
IIEANE2 25% - 5.90b 1.86b 171.70b 0.44a 3.48a 0.71a
JIEANES 25% 500 6.11a 2.19a 188.71ab  0.41a 4.21a 0.40ab
JIEANE2 25% 1000 6.20a 2.13a 189.90ab  0.50a 4.69a 0.56a
fxel+ - 5.49b 1.92b 179.08b 0.15b 2.79b 0.24b

The same letters are significantly different at the 5% level by DMRT.

Sz MNT RI2 g3 x4 Lol2(cmolt
U |2 = | IA(cmoI /Ka)
(HH24) (pH) (%) (mg/Kg) ZE B 02 udlsE
JEANE - 6.50a 2.13a 219.16a 0.41a 5.31a 0.85a
JIZEAE2 50% - 6.01a 1.91b 196.92ab 0.38a 4.03a 0.70a

JIEANE2 50% 500 6.30a 2.10a 215.44a 0.41a 4.73a 0.85a
JIEANE2 50% 1000  6.33a 2.09a 218.62a 0.37a 4.66a 0.37b
JENESL 25% - 5.94b 1.81b 199.38ab  0.23b 3.35ab  0.74a
JIEANE2 25% 500 6.13a 2.08a 211.53a 0.42a 4.74a 0.74a
JIEANE2 25% 1000  6.25a 2.03ab  209.07a 0.47a 4.85a 0.76a
fHel+ - 5.49b 1.92b 179.08b 0.15b 2.79b 0.24b

The same letters are significantly different at the 5% level by DMRT.
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¥ 1-35% pyrazosulfuron—ethyl+thiobencarb®} Z% o T & x|go] & EUFS HA3H
Folth pHel A& 7IEA& A7t 5.86 22 7Hg % 71EA 89 50%+5 %29 5004
Nol 7]EAE] 50%+52 1000w} BT} A ZAFE QAT 22y 715A18-9] 25%°
Exds Ak Al e ShollA o] 1] Aot FdsHA vERT f7s S 7]
A AT 7HE =g O gEo R VEAIE0] 50%+5 8 5008 2k 1000H] 42
H 528 215 UEbllaL 71EA1 89 25%+5 % 5008 <42 10008 o] H]S28hAl A A
. FaESA A= 7IEAE Aot Bxols A Al Aol 2w JANE v
A ZAEAT. A8 ol Me 7IEAIE 26%0] Hxde Add AldTedA =

5

el A 2AFE W )28 50%0] FROE Az ARFANE =

- Sx% A == Faolut x| &a 20l=2(cmol+/Kg)
Melts =
(BH8)  (pH) (%) (mg/Kg) ZsS s Otauls
JIEANE - 5.86a 2.33a 208.27a 0.26a 3.58a 0.72a
JIIENES 50% - 5.52a 1.97b 204.51a 0.19b 3.48a 0.58a

JIEANES 50% 500 5.73a 2.25a 206.42a 0.23a 3.44a 0.63a
JIEANES 50% 1000 5.62a 2.29a 205.71a 0.25a 3.35a 0.47a
JIIENES 25% - 5.59a 1.92b 200.98ab  0.18b 2.90b 0.57a
JIENES 25% 500 5.57a 2.18a 205.74a 0.20ab  3.57a 0.59a
JIEANES 25% 1000 5.63a 2.19a 205.05a 0.24a 3.51a 0.77a
fxel+ - 5.49a 1.92b 179.08b 0.15b 2.79b 0.24a

The same letters are significantly different at the 5% level by DMRT.
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=3}
o

1—-36< pyriminobac—methyl+pyrazosulfuron—ethyl3} &3 8% o W& EoF
& Zolth. pHAAM 7IEAIE0] 6.14% 7Hd 9kal 7154182 50%+53< 1000H] < o]
HE vestt dwAs FA42E Alestais v A 2AME AT, 259 zholeo]
of 71oll M &= %29 100041 A& A2l gh A7k H 29 5000 A5 A 23k A3+ Bt
pHE YEhlo] Hx Aejol wel pH7F 23t ¥= B3-S Yehidd. #71&3
AR ZIEAE A7 7P sk U A= HlSsssk Al 2AE T 218 4
kol ol Hxel 10008 A2 7-7F H2 5008 Y ATt Brh A ALY

M

M _I?L

5

pul

T

]
]

N
2=
N o]

eie
rlo

o
ro
0,

o
rlo fol
flo

22
=
>
S
m

¥ 1-36. pyriminobac—methyl+pyrazosulfuron—ethyl® Hx N T &g o] w2 EF E2

SxH AL SIS S 0lA Xlete 20 +
e |2 = | IA(cmoI /Ka)
(HH 24) (pH) (%) (mg/Kg) zZE B 02 ulsE
JEANE - 6.14a 2.12a 202.20a 0.39a 4.55a 0.67a
JIZEAE2 50% - 6.09a 1.91b 192.40ab 0.42a 3.70a 0.56a

JIEANE2 50% 500 6.06a 2.09a 194.90ab  0.38a 4.60a 0.54a
JIEANE2 50% 1000 6.11a 2.08a 192.30ab  0.44a 4.64a 0.58a

JIEANE2 25% - 6.02a 1.90b 193.46ab  0.19b 2.36b 0.43ab
JIEANE2 25% 500 5.98ab 1.96ab 197.80a 0.43a 4.42a 0.64a
JIEANE2 25% 1000 6.05a 1.98ab  192.70ab  0.46a 4.84a 0.69a
fHel+ - 5.49b 1.92b 179.08b 0.15b 2.79b 0.24b

The same letters are significantly different at the 5% level by DMRT.
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ZA(EA, A7), 2= Ao wE Azt Hxde 848 A A
HHTE fAstel Ay FAE 1/1000a A potoll A & 2/34 % Hob dFehy] 144

g
B F FE=8Y, AZAE EUA Y A=A <Q pyrazosulfuron—ethyl+esprocarb, pyriminob

=

ac—methyl+pyrazosulfuron—ethyl, pyrazosulfuron—ethyl+mefenacet, pyrazosulfuron—ethyl+mo
linate & ARE-Th A ZxANF Hx A= AxA 7SS, AxA 71EA 82 50%9 =
Zo Fe 500, 1000w & At B AGES HGE, AxA Ade Fx 35
T 5~15<de] At aelar A A7]l= xR ASAE e adE AAS] 9

st AGT MAPS BRG] WA 3RO e, Fxo| ABF, WAL 55 24

2. 944+4d3

7F 7] 8 EAY WE AxA FxY E& 59

¥ 1-372 pyrazosulfuron—ethyl+esprocarb®} Ex N &8 g Al7|¢F EAo] &2 %
WA g e Yepd Fom 2o AlxAe] TE8AIE Al 197]dAM & AAYEZ WAl &

7t ko) 2§17]o A AYET ¢ U WAVME UERE S & 4 AR 18]lal pyraz

osulfuron—ethyl+esprocarb A ZA| 7]|E=A-82] 50%+ &= 5008, 10008fh o] EHxN &

23
Lol wE Zpol7b AT HF AREAQ AV 19371R = 2937l O Y € A

P

o
fol

2 4 9o} B Ao AR @ A Z2 A pyrazosulfuron—ethyl+esprocarbs B2 o] &
I7F ds deubA Eskedl o] Adte ZFAIF I Folstqlth o] 1S AxAl AP Al
717F tha wE7] wjiEl o R AlsEm 2 A AdAR 1997|EY 2 719 WA
7b w8 AdE 2 deolgt & 4 v aela dAde) APdoM R o] gk o] Al xA

ol mzole] wdt Wl ol thek ol WAk Bxg Fof Auel gl A=
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¥ 1-37. pyrazosulfuron—ethyl+esprocarb®} &% &8 g Al7|¢} EA & Fx=rA

ax
10| 2% 0|
SR ALk o Algl

Haue = & ANSE AlQFE ANSE
(BHY) 2= It HBZE LHIE HESZE LHIE HSE Ut

(g) (%) (9) (%) (9) (%) (9) (%)

2xel+ - 2.8a - 1.5a - 3.2a - 10.3a -
INEANS - 0.8b 70.5 0.1b  92.5 0.1c  97.9 0.6c 93.7
JIZ=AE9 50% - 1.2b  58.1 0.6b 56.2 0.7b  76.2 1.8b 82.4

EANES 50% 500 2.1ab 25.8 0.8b 44.1 0.5b 82.5 2.1b 79.3

IIZEANE2 50% 1000 2.0ab 27.2 0.7b 53.6 0.5b 83.8 2.0b 80.7
The same letters are significantly different at the 5% level by DMRT

=

1—382% pyriminobac—methyl+pyrazosulfuron—ethyl& 2|7} ¥ 1, 2937 WA 3=

Bl Aoz AdAnbHRl WAL AYERGE AASEAAN A YElsEs & 5 Utk Al

i

a3 EAC BAIGe] AxAt BxHo] AL Al WA 7ME pyriminobac—methyl+
pyrazosulfuron—ethyl#| 24| 7A€ 50%+ &% 10008 28 o] pyriminobac—methyl+pyrazo
sulfuron—ethyl#| A 7]EA18 50%+ S 5008] B} x4 a7 =& & F
1] Axpel dAlste] HxNe] AA AY =5 1000H] o=

s Aol 1 £2 A Ak E@ 947 4 wRe gAR 19717 29171 m At

AT o] A= EH

np*
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=

¥ 1-38. pyriminobac—methyl+pyrazosulfuron—ethyl8} &3 E& X g] A|7| ¢ EAl u}&
Tz WA &y

187 28|
SE A & Al &

Haue = 55 AH2EE ALE A&
(BH) 222= LIt 283 YOI ASE LRI ASS LMt

(9) (%) (g) (%) (9) (%) (9) (%)

fxel7 - 2.8a - 1.5a - 3.2a - 10.3a -
INEANS - 0.3c 89.4 0.1b 947 0.2b 91.3 0.3b 96.7
IIEANES 50% - 1.1b 59.3 0.5b 66.7 1.2ab 62.8 1.5b 85.4

ENES 50% 500 1.1b 58.6 0.4ab 73.3 0.5b 84.7 1.2b 88.2

JIEAE2 50% 1000 0.7bc 72.8 0.3b 80.7 0.3b 90.4 0.5b 95.0
The same letters are significantly different at the 5% level by DMRT

¥ 1-39% pyrazosulfuron—ethyl+mefenace®} E%2 N T8 X7 A EAo| w}E& A% o
Al 2E e A Aoz M AsEd AR A YGERTE AFYE A 1997] B

= 2997191 AAAQA WA 77 = A LEFSEE. pyrazosulfuron—ethyl+mefenace 7]55A] &

O+

rr

kv

o] 50%+5% 1000w o] ZxN 500wt WA 77 A ZAF HAow, FA| A

=
< w2 AxA Az 5t B FEE AaE yEidlen o] ofAle A -oll=

(&)

¥ 1-39. pyrazosulfuron—ethyl+mefenaced} 5329 =8 x| A|7|9} EAo) w2 3% WA a3

=5 0219
= xo AoFE ASE Aote AP E
Helle N
BH)  si2= gmor 22z @O ASE SHI ASE 9H I}
(9) (%) (9) (%) (9) (%) (9) (%)
2xel+ - 2.8a - 1.5a - 3.2a - 2.3a -
INENE - 080 724 01b 933 0.1b 978 02b 91.3
IZEAES 50% - 18ab 354 03b 667 06b 812 06b 742

JIEANES 50% 500 1.4ab 48.0 0.2b 86.7 0.3b 89.3 0.3b 85.0

JIZ=ANE9 50% 1000 0.8b 71.5 0.1b  93.3 0.2b 92.8 0.2b  91.3
The same letters are significantly different at the 5% level by DMRT
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¥ 1-40< pyrazosulfuron—ethyl+molinate®} 5% & 2] A|7|e} BEA & %
v &3] Ayto]w | pyrazosulfuron—ethyl+molinate¥} 2 He] =8 Ag A¥+=1, 2 o
7] B AYEZE AYERY ta WAladrE moko fojAel 18 H A ka9
AzAeks 2o B v& ofAle a3 xpolE HolA| &t gfa HxHe 8
g AxAe "3 gart A veuA &2 A3E Bl

ot AdE & Wl AxAG HxNY & ade= AxA FFed wt A BEA
whEske el wE ztole ¥l F¥FS Fohal B o glvh webs AxA FRel o
gt et Fx dAlel zbeldl tistol= Esky] st M=z AlzAle] A7) A
3}

folals Ea B BA 459 AT Fhde] Fae) Alzal B o ohel ok 7

1949 2219

sz AlOFE ASE Aote AP E

Helle 9

(BH)  Si2= wyor 2A2E 9RO ASE WO ASE 9t
(9) (%) (9) (%) (9) (%) (9) (%)

2Hel+ - 2.8a - 1.5a - 3.2a - 2.5a -
IENE - 06b 787 0.1b 924 02b 926 02b 89.7
IZEARS 50% - 11ab 598 06b 562 0.7b 781 0.7b 70.6

IENES 50% 500 1.5ab 47.5 0.8b 44.1 0.9b 711 0.9b 59.0

IIZEANE2 50% 1000 1.0b 63.5 0.7b 53.9 0.6b 79.8 0.6b 71.8
The same letters are significantly different at the 5% level by DMRT

U AzAg B2 ELAY A Fx 2F3E HAELH

5
AE AxAYL Hxd EgAgo] AAHor = WAFZHES Yeh L 9t} pyriminobac

—methyl+pyrazosulfuron—ethyl A ZA] 7|FA| €2 50%+5 2 N10008] K o] 73.8% =2 WA 717}

_83_



stals Zhzhe] AlZAl AelEolM 95%01de] =2 WA aIIE vEbsit

ANE ¥ AT Exde] T8 o3 Al xA] 50% B 7FsAdol AAF HAo V]
= A& 50%°04 tha E=2 WAIZEE YERY o]o] digk FFe] d8sith 5 e Ax
A FoN A% pyrazosulfuron—ethyl+mefenacet A|ZAE BE A& 7HE =& A
ass ebd,
¥ 1-41. AzAt Hx8 842 A I PgAay

M=Z=H B8
pyrazosul pyrazosul pyrazosul pyriminoba
pyrazosulf
_ furon—eth furon—eth furon—eth c—-methyl+
_ SxH uron—ethyl .
el yl+esproc . yl+mefen yl+thiobe pyrazosulfu
(HH2Y) +molinate
arb acet ncarb ron—ethyl
HEZ 2HDOE HEZE YOt ASE YHOL ASE HHOE  H2ES ZHDE
(0) (%) () (%) () (%) (9) (%) (0) (%)
IEAE - 0.0b 100.0 0.3b 98.4 0.0b 100.0 0.1b 98.7 0.2b 98.1
JIEANE2 50% - 0.9p 90.4 1.1b 87.5 1.6b 825 0.6b 93.8 1.0b0 88.7
JIEANE2 50% 500 0.1b 98.6 0.2b 97.8 0.0b 100.0 0.3b 96.5 0.2b 97.8
JIEANE2 50% 1000 0.4b 96.1 0.6b 93.6 0.2b 98.0 0.3b 96.2 2.4b 73.8
2Hel+ - 9.2a - 9.2a - 9.2a - 9.2a - 9.2a -

The same letters are significantly different at the 5% level by DMRT.

F 1-42% 5579 AxAS} Hxd &2 A 298] FAENE YEd Ao = py
50081 <, 1000u] 9 % 2] <]
WAZME ALt JA ek Bl d WA}
Bl 3z 9l o™, pyrazosulfuron—ethyl+mefenacet A 2]i= H-x 9 5008 Hojv} 1001 <4

WAZFE vEbeh 2Elan ¥ Adtel mprviA R Sduin e Al glolA &
o] E&ol ot AzxAl 50% d3 7hs/del AAF HAoH E A& 50%0A tha

AZPE el ool B@ HEel Arsik

riminobac—methyl+pyrazosulfuron—ethyl 7]s5A]-&2] 50%+5%

B9 WA 242y 79.4%, 718.7HE e

ek
o 2 4 19 o

m



¥ 1-42. AxA} Hxd &4 A S0 WA gy

H=H &=

pyriminob
pyrazosul pyrazosul pyrazosul pyrazosul
ac—methyl
_ furon—eth furon—eth furon—eth furon—eth
_ SxENH ) . +pyrazosul
el yl+esproc yl+molina yl+mefen yl+thiobe
(HHH) furon—ethy
arb te acet ncarb |
A2 A 2AES YHOt ASE ZHOE H2EF MO 2AEF ZLHDL
(0) (%) () (%) (0) (%) (0) (%) () (%)
INEANE - 0.0b 100.0 0.0b 100.0 0.2b 98.4 0.1b 99.1 0.0b 100.0
JIEANEL 50% - 1.3b 88.2 1.1b 89.7 2.6b 76.3 1.4b 86.9 3.3b 69.4

JIEANES 50% 500 0.3b 969 0.5b 956 0.3b 97.5 0.3b 96.9 2.2b 79.4

JIEAMES 50% 1000 0.4b 96.1 0.4b 96.2 0.1b 99.3 0.7b 93.6 2.3b 787

SfHel+ - 10.9a - 10.9a - 10.9a - 10.9a - 10.9a -

The same letters are significantly different at the 5% level by DMRT.

=

1-43& AZAS Bz g3 A AAE PARe] Avtelv], AviAES 3]
of 2N wAleks gl 2 Az

GA VeI, Bzele) Bgo] ofd taual Evvh ARHY S 2as g A3
A% ek gskeh 2ela Ae grel Wolst kot 7 Aulgeld A e WAl

a5 HQ AL pyrazosulfuron—ethyl+mefenacet * & %t}

71EA LY 50%+E%N 1000 o] A &7}

il
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¥ 1-43. AxA} =

o £gA A AHIE WA £}

H=H &=

pyriminob

pyrazosul pyrazosul pyrazosul pyrazosul
ac—methyl

_ furon—eth furon—eth furon—eth furon—eth
_ SxH ) . +pyrazosul

el yl+esproc yl+molina yl+mefen yl+thiobe
(HHoH) furon—ethy

arb te acet ncarb |

A= 2RI HES YA HES 2HOL H=2=5 €HMot A= 2
(@ (%) (@ (%) (@ (%) (@ (% =@ IH%)
JINEANE - 0.0b 100.0 0.1b 98.8 0.0b 100.0 0.2b 98.0 0.70 91.3
JIEANEL 50% - 3.1b 643 32b 626 23b 72.7 1.4b 83.4 3.1b 64.0
JIEANEL 50% 500 0.2b 981 19b 78.2 0.2b 97.2 0.7b 92.0 1.1b 86.7
JIEANEL 50% 1000 1.0b 885 1.3b 853 0.4b 952 0.9b 89.8 2.8ab 67.2
2Xel+ - 8.6a - 8.6a - 8.6a - 8.6a - 8.6a -

The same letters are significantly different at

¥ 1-44= A xA

o7 5%/

=y
-J—D R

Az A o] A
ethyl+thiobencarb &= 7]5FA] &

72 YERAA T 5008 Aol A=

EGA M= 3k

Bzl EgA A o7

ol A 96% ]2
g]

o gAbE ekt o

0%+ %
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the 5% level by DMRT.

WAl m ko] Aatelw, oy o] A5 A A

=

=2 WA g 3E Bt} pyrazosulfuron—

10008 o] 84.0% 0.2 7} & WA GE

Widol Aol HhaL, o] A=



3 1-44 AzAS} Hxd g Al ¥ WA E I}

HN=H &=

pyriminob
pyrazosul pyrazosul pyrazosul pyrazosul
ac—methyl
_ furon—eth furon—eth furon—eth furon—eth
_ SENH . . +pyrazosul
xXellthE yl+esproc yl+molina yl+mefen yl+thiobe
(HHoH) furon—ethy
arb te acet ncarb |
A== 2RO HES LAt HES MO HA=23 €O A= 2
(@ (%) (@ (%) (@ (%) (@ (% =) IH%)
INEANE - 0.1b 97.8 0.0b 100.0 0.0b 100.0 0.0b 100.0 0.1b 98.9
JIEANEL 50% - 0.7b 86.0 0.6b 832 04b 916 09 80.7 1.1b 77.7

JIEANES 50% 500 0.0b 100.0 0.2b 96.1 0.0b 100.0 0.1b 972 0.2b 96.4

JIEAMES 50% 1000 0.1b 97.0 0.1b 98.1 0.0b 100.0 0.8b 84.0 0.2b 96.7

2Xel+ - 4.8a - 4.8a - 4.8a - 4.8a - 4.8a -

The same letters are significantly different at the 5% level by DMRT.

3F 1-45% AzAG} Hxd TE&AY A BEAbY WAlge] Aioln WEA e A
¢ AAA e 7)1EAE2] 50%+5 2 5008 A3} 10001 o] 71EA &3 vl S2ek WAl & v}
= yeh a2 o}, pyrazosulfuron—ethyl+esprocarb®} pyrazosulfuron—ethyl+thiobencarb A
zA e 1A S 50%+5 2 10000 o] WA R AT} thar HojA = o] AL x| T
AeFo] A& Ao 7% Bow Almndnh WEAYY Ae= 1, E9UiH] AEet 2

AT Rz 8o og AzA 50% B bedol AlAF H AT

R
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3E 1-45. AzAek Hxo £8&A A WEAY LA a

H=H &=

pyrazosul pyrazosul pyrazosul pyrazosul pyriminob
==oy fUron-eth furon—eth furon-eth  furon-eth ig;rn;;zz:
Helue 7 ylvesproc yl+molina yl+mefen yl+thiobe

(b eH) furon—ethy

arb te acet ncarb I
A2 ZHOt ASS EHOt A== EHoE 2H=2=S Ao 2= A
(@ (%) (@ (%) (@ (%) (@ (% =@ IH%)
INEANE - 0.0b 100.0 0.1b 97.1 0.0b 100.0 0.0b 100.0 0.1b 96.7
JIEAE2 50% - 0.7b 81.1 0.4b 878 06b 83.0 0.7b 80.0 0.5b 86.7

JIEANE2 50% 500 0.1b 985 0.3b 952 0.1b 978 0.3b 927 0.1b 96.0

JIIEANE2 50% 1000 0.4b 89.0 0.2b 927 0.3b 908 0.1b 982 0.2b 95.2

2xel+ - 3.6a - 3.6a - 3.6a - 3.6a - 3.6a -

The same letters are significantly different at the 5% level by DMRT.

3E 1462 AxA} HxN Z8AT A U FAae] ditoln, S el A pyrim
inobac—methyl+pyrazosulfuron—ethy ¢} pyrazosulfuron—ethyl+mefenacet A %A 7] FA]-89
50%+5 2410008 o] 88.3%, 89.2% %2 71 WA el 7154182 50%+5 %29 5004
do] o2 =T At &l 1000w A rmol WA 77t A YEbsth 2 AEe] A

Bzl £8 37l S4TSRl gRel WAF] Aol 2F AE 4y Ak

B
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X 1-46. AzAS} Bx Z8&A Al S BA G

Mz=M &%

pyrazosul pyrazosul pyrazosul pyrazosul pyriminob
==oy fUron—eth furon-eth furon—eth furon-eth ig;rn;ze;:;/:
Helue 7 yl+esproc yl+molina yl+mefen yl+thiobe

(b eH) furon—ethy

arb te acet ncarb |
A2 2AHDIt A2S ZHIt A=SS EHOt A=SS XMoo 2= A
(@ (%) (@ (%) (@ (%) (@ (% =g IH%)
INEANE - 0.0b 100.0 0.0b 100.0 0.1b 95.8 0.0b 100.0 0.0b 100.0
JIEANES 50% - 0.4b 752 02b 876 0.4b 76.0 0.2b 86.8 0.3b 835

JIEANZ2 50% 500 0.1b 96.7 0.1lb 958 0.1b 93.3 0.0b 100.0 O0.1b 91.7

JIIEANE2 50% 1000 0.1b 90.8 0.0b 100.0 0.2b 89.2 0.1b 958 0.2b 88.3

2xel+ - 1.6a - 1.6a - 1.6a - 1.6a - 1.6a -

The same letters are significantly different at the 5% level by DMRT.
ot AzxA G Exd TEAE A EFold W& I WA 57

¥ 1-47¢ pyrazosulfuron—ethyl+esprocarb®} Ex N EQo] W& 3 WA EZHE Vel
Aotk 1 1971, &9 Zol7t 3emdl A FAYT AEFo] 0.52g= 7HE Eokom, V)

9] 50% + Hx 500, 10008] ] AEF] 0.07, 0.05g= WA 7F7F 86.5, 90.4% = 1}
Ebgteh RbHo] 7]EAl 89 50% HElTE AEFo] 0.10gE HxNe] Agrh EkAnt
FolAde AARA oka WAVFE 80.8%% WA YELGT E9] Zol7t 0cme] A 7=
Al8-2] 50% + Hx9 500, 1000814 e] AEZo] 0.19, 0.09g= WA 77} 94.2, 97.2% =2 71F
AE2 50% AET 0.27g, WAZF 91.7% R 2Rt =4 YElga, AEF F9420 2
o= AT 2§37 &= o] 0, 3em®] BFoll= 7IEAR] 50%9 =] 50% +
Z° 500, 10008} A e]g-¢F A&EF 2 WAV skl vEbsal AE5e] Fo)82 /L
At
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¥ 1—-47. Pyrazosulfuron—ethyl+esprocarb®} %N =80 & 3 A g

1971 2971
Aelu e %ol 3cm Ocm 3cm Ocm

D) A=z BA7F 225 HAZE AEF DAV AEF A7)

(2) (%) (g (%) (g (%) (g) (%)

=N & - 0.01b 981 0.19b 94.2 0.38b 99.0 0.98b 96.5
71E A4 50% - 0.10b 80.8 0.27b 91.7 1.33b 96.4 2.66b 90.5
71ZA189 50% 500 0.07b 86.5 0.19b 94.2 1.22b 96.7 2.58b 90.8
71ZA189] 50% 1000 0.05b 90.4 0.09b 97.2 0.87b 97.7 3.04b 89.1

FA T - 0.52a - 3.26a - 37.0a - 27932 -

The same letters are significantly different at the 5% level by DMRT..

¥ 1-48< imazosulfuron+thiobencarb®} &%) &8of wE 3 WA g3= e Ao
2 197] 3em®] Z$- 71FEAIE9] 50% ATt AEF 0.19, WA} 63.5%% 715482
50% + =% 500, 1000811 e] WA 7H(80.8, 76.9%) K.t} wto} Hzolo] T8 o] A% F 3}
Aol #Ad Aog ddy i, 3 197] Ocm, ¥ 29971 0, 3em®] A5+ L &3 Hv|s)
oAtk 53 3] 2971 0emel B% 71EAE 50% + F2e 10000 e 258 7]EA &)
50% A TR A7 o golxs Ao % UEhdth o|gh o] B molo] mE Azl

Bxolo] EgEI} s ehon Bol P& F9E Bxole A} gtk

¥ 1-48. Imazosulfuron+thiobencarb®} &% =80 w}E 3 €A g3}

1937] 2971
SRS 2z 3cm Ocm 3cm Ocm

D) Azz A7k AZF TAZE AEF PAZE AEF TAVL

(g (%) (& (%) (2) (%) (g (%)

NEAE - 0.04b 923 0.31b 905 1.09b 97.1 1.74b 93.8

7|EA1E9 50% - 0.19b 63.5 0.43b 86.8  2.77b 925 3.17b 88.7

7]EA1E9 50% 500 0.10b 80.8 0.41b 87.4  2.24b 93.9 2.55b 90.9
Al

FA 29 50% 1000 0.12b 76.9 0.30b 90.8  2.41b 93.5 4.11b 85.3
A 2 - 0522 - 3.26a - 36.99a - 27.93a -

The same letters are significantly different at the 5% level by DMRT.
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1-49% pyrazosulfuron—ethyl+molinate®} %Mo T&o w2 3 WA &S e
Foltt. ¥ 19719 3em®] A% 7IEAE2 50% AelT-e] dEFo] 0.12g, WA}
76.9% = 7]EAE9 50% + Hx9 5008 N 100081 =S 0.08, 0.03g, HA7}
84.6%, 94.2%Xtt GHA VEbg o, AEFY FoAde JAAHA kdrh B2 T8
e g7 9 19719 3em®] A9 tha vERgow, 9] I 191719 Oem, ¥ 291719
0, 3cm? A$E HRAY 2318 "ol Ao 2AHJL, AEFol i FoHd
Zpole= yehA astth 7 RE 1974 e Hx e E8adrt FHa oy 297
A B Fold ek zxolm vrEhA] okt

mhL =]

¥ 1—49. Pyrazosulfuron—ethyl+molinate®} E-% 9 Z&o w2 3 WA gy
19 7] 243 7]
Hz 3cm Ocm 3cm Ocm
& .
() Agz wAzt A%F A7t AEF A AES AL
(2) (%) (2) (%) (2) (%) (2) (%)
TN & - 0.00b 100.0 0.18> 94.5 0.45b 98.8 1.43b 94.9
714182 50% - 0.12b 76.9 0.49b 85.0 1.93b 94.8 2.21b 92.1
71EAEY 50% 500 0.08b 84.6 0.38b 88.3 2.04b 945 2.85b 89.8
1= A1

FA 29 50% 1000 0.03b 94.2 0.36b 89.0 0.83b 97.8 3.27b 88.3
A 2 - 0.52a - 3.26a - 36.99a - 2793 -

The same letters are significantly different at the 5% level by DMRT..

3 1-50< halosulfuron—methyl+pyriminobac—methyl+pretilachlor®} &% &g u}=
9 BAERE YERATE 3 19719 3em®] A9 7IEAIES 50%9F 7IEAES] 50% +
Bzl 500, 10008 Ho] WAZ7F 94.2% % 2%, AEF] Fo48 Tk 3 19719
Ocme| A5 71FA189] 50% A7t 94.5%2] WA 7S B3 7|FA82 50% + HE
500 ,10008] 4] WA 7= 98.5, 99.1% =2 Ex 9 &7} YebgAwk vjn| stk 299719 0,
3em®] A9 71F=A1 89 50%9F 7A€ 50% + E%9 500, 10008 o] WhA|7Fe] Afol=
Aol A AEF fFoAQl Aol vERA] &gt

_91_



3 1-50. Halosulfuron—methyl+pyriminobac—methyl+pretilachlor# &% &-go] w}E 3] WA a7}

197] 2971

Tz 3cm Ocm 3cm Ocm
(o) AEF WA AEFT YAV AEF YAV Ad=sF AV

(g) (%) (g) (%) (g) (%) (g) (%)
& - 0.0lb 981 0.00b 100.0 0.05b 99.9  0.03b 99.9
£ 50% - 0.03b 94.2 0.18b 945 0.39b 99.0 0.47b 98.3
9] 50% 500 0.03b 94.2 0.05b 98.5 0.28b 99.2  0.28b 99.0
9] 50% 1000 0.03b 94.2 0.03b 99.1 0.20b 99.5  0.26b 99.1
A g - 052 - 3.26a - 36.99a - 27.93a -

The same letters are significantly different at the 5% level by DMRT..

A2 &

pyrazosulfuron—ethyl+mefenacet¥} 5% =832 o w2 3] WA a3E YepA Ao 1
1-510]th 3] 197] 3cme] A 7154182 50% Al WA7I7) 82.7% = 7]EA182] 5
0% + 2% 500, 1000u) 2] WA 7} 90.4, 94.2% ¥ TF WA YEhY 22N 0] A2 F 37} o
2 vEig oy, AEFY fFo49 YA sk, 9 29719 0, 3em®] A5 A H=
& AZE 2 ¥ 199719 0eme] A= 7154189 50% + Hx2 5000 2] g
7b7h 88.7% % 715182 50% BAI7H93.9%) KTk SA ekttt whekA 3] 1997]¢] Ocm
A e] 8}l pyrazosulfuron—ethyl+mefenacet®} Hx Mo =8o] Iz whA|o] oFzte] <

TE Aow g

s

k

2
o

¥ 1-51. Pyrazosulfuron—ethyl+mefenacet®} &%l &g u}E 3 wWA a3}

1917] 25971
Ll 3cm Ocm 3cm Ocm
(i) AEF WAZE AEF AV AEF HAZE AEF HAVL

(2 (%) (2 (%) (g) (%) (2 (%)

71EA & - 0.01b 98.1 0.13b 96.0 0.14b 99.6 0.48b 98.3
7A€ 50% -  0.09b 827 0.20b 93.9 0.71b 98.1 2.50b 91.1
71EA1829 50% 500 0.05b 90.4 0.37b 88.7 0.43b 98.8 0.43b 98.5
J5EA]

A8 50% 1000 0.03b 94.2 0.15b 954 0.43b 98.8 1.52b 94.6
A2 - 0.52a - 3.26a - 36.99a - 2793a -

The same letters are significantly different at the 5% level by DMRT.
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Sl mh&
5000 4L 71EA 82 50%F &

E

¥ 1-52% bensulfuron—methyl+butachlor&} &= WA g 35 e
Zoltt. ¥ 1971¢] 3em®] 35 71EA 82 50% + Hx9

2 88.5% WAVE B, ZFEAE 50% + Hxd 1000w]de] A= @Azt
90.4%= = vebsth 9 19719 Ocmet 9] 2§3719] 0, 3cm®] 4-F 71FA189] 50% A
2l WA 7keb A E2] 50% +5Z2 ) 500, 1000u] A o] WA} AL W] S2E ALY 2

T2 oA ZolE HolA gt bensulfuron—methyl+butachlor A

F}Oi

AL A
¥ 1-52. Bensulfuron—methyl+butachlor®} E%H =& & v A g
1497] 25371
B X 3cm Ocm 3cm Ocm
& .
(o) A2z A7 A2FE WAV AZE Az A2F WA}
(2) (%) (2) (%) (2) (%) (2) (%)
TN & - 0.03b 94.2 0.08b 97.6 1.38b 96.3 2.61b 90.7
71EAEY 50% - 0.06b 885 0.19b 94.2 3.07b 91.7 6.22b 77.7
71EAE 50% 500 0.06b 88.5 0.15b 954 2.92b 92.1 4.55b 83.7
7A€ 50% 1000 0.05b 90.4 0.14b 957 2.99b 91.9 6.22b 77.7
A 2 - 0522 - 3.26a - 36.99a - 27.93a -

The same letters are significantly different at the 5% level by DMRT..

2t Bx a3 AxA A Al 2= wE A &3

¥ 1-53< Bentazone Cyhalofop—butyl¥} % =832 A] 99 AES E WA=

Bl Ao &%7) 21/15CY wl AESTH WA|7lE 7|48, 7|48 50%+WV10009]

i

—

Z

N

5% 0.10g, 50% % H]=3FR AL 29/25TC oA 7|EA &3 7|EA1§ 50%+WV10009]
Aoz 24 Bt Bxola AzAle] £§A A 2Eol e ARF L WAt
029 Gl Bxole] EgEV} thh dhdhs Ao ek,

A,
Ea
N

jud

]

rsi'

rr
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¥ 1-53. Bentazone Cyhalofop—butyl®} EZH T8 A] &ko] W& yo] AEF 4 A7}

- Temperatures (day/night C)

P
12

XellE (U4 21/15 29/25
223(a) 2 IH%) Fak=2=-1(s)) 2 %)

IEANE - 0.10 de 50.0 0.16 d 57.9
JIEANE 50% - 0.11 cd 45.0 0.18 d 52.6
JIEANE 50% 500 0.12 ¢ 40.0 0.18 d 52.6
JIENE 50% 1000 0.10 cde 50.0 0.24 ¢ 36.8

- 500 0.25 a 0.0 0.34 b 10.5

- 1000 0.25 a 0.0 0.44 a 0.0
Sl - 0.20 b - 0.38 b -

The same letters are significantly different at the 5% level by DMRT.

3 1-54+= Bentazone Cephalop—butyl? %o E&A 2 A ¥ P54 = (me/g) ¥

3= YEhd Aotk 21/15Coll A= 7)A€ 50%+WV500, 715418 50%+WV10007}F 212} 0.

56mg/g o & YERY 0.46mg/g?l 7IFAIS R FA= ofE o frofgh atelrt v kst

o} 29/25CoAl A& 7]EAE0] 0.39mg/gl 2 71 v o2 YERIL 7]EAlE 50%+WV5

00, 715=A1& 50%+WV1000°] z+7} 1.14mg/g, 0.91mg/g o2 FX|7} A Vel A R 7]5A]
=

£9] 50%1T} St} Bxol EEENE ngon Lhd WE 54 FHE AT L WA
7be] Avish o] 3 FEjY Wi Bxole] EHENI thi PhBTHE AL o ok

¥ 1-54. Bentazone Cyhalofop—butyld} Ex E&37] A] &%o] wWE o HF4 &

e (%Hlij 21T/e1r;1peratures (day/night 2"325
IIENS - 0.46 b 0.39 f
JIEANE 50% - 0.80 a 1.23 ¢
JIEANEZE 50% 500 0.56 b 1.14 ¢
JIEANE 50% 1000 0.56 b 091 d

- 500 0.56 b 1.45 b
- 1000 0.70 a 2.21 a
S el - 0.80 a 2.10 a

The same letters are significantly different at the 5% level by DMRT.
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7 AzxA EFA pHYl ©E ¥ 4A &3

¥ 1-55% Bentazone Cyhalofop—butyl® Hx o E£8x]¢] Al pHell| W2 A&EF W3 =
UEld Foz 7]FEAE0] 0.05g0.2 FAMEAI 2 9 AYELE o]¢ vzt A& E
o] pHel m& AEF 2 WA7Fe] 2bol= YehyA] gl Hx999] pH7F tigF 38 o
Efjo] kol o]k 3l AS g2l staAl HxAy AXAE &3 & M AU =E pH
5 435t Agsigloy 9o A¥ o] pHell digh 3> YeEhbA] Sk},
¥ 1-55. Bentazone Cyhalofop—butyl®} &% &8&3g] A pHol W& AESF W3}
SxH HES SHRID
Helg oH == It
(HHeH) (9) (%)
JI=EAE - - 0.05 b 44 4
INEANE 50% - - 0.04 b 55.6
INEANE 50% 500 3 0.05 b 44 .4
JIE=AE 50% 500 4 0.05 b 44 4
JIE=AE 50% 500 5 0.04 b 55.6
JIE=AE 50% 500 6 0.04 b 55.6
2 X - - 0.09 a -

The same letters are

significantly different at the 5% level by DMRT.
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1. AE 2 3y

d18<del 90emx45em= 2% 2 AAshalow, A 156l &9, QIR RS AFA M 8}

A AEeklth. A 7Ll HulE Algsta v A § AAsglen, A4 2dde
3

fll

MESL A, Al 7 Fe ZaTF Hefal of
apromide”7]FA]-g, &2 5008 & +napromide50% A&, &2 5008 N +pendimethalin 7] A
£ -z A500u] N +pendimethalin 50%A]-&, -2 N10008] N +napromide”] A&, B-2N10008] !
+napromide50%A]-&, B-ZN10008) 2B +pendimethalin 7]5A]-&, 53281000 v 2 +pendimethalin
50% A&, napromide ©@=A]-E, pendimethalin ©E5A|-E, T2 & 72 Yo A3 ASE
AEARE FEANEH ] AR B AP SOl Fste] AAlsE e

ME, I ukge], 7], patg e gl 2AF skglom o]5e AETd WAVLE ot &

WAl 2,

P

2. 9743

7b AzAGG F2Y 4 AY A 159 5

¥ 1-562 AxA TFHA AuHd wE AzA} Exd TEAE A o PAES
ZARSE Flom Ao ojA FAEE AlQstar Al re]l & Aol fllom, AlzA e}

=
Zzolol Halo] BAGel DA Aulrt =X Auel BlE BAe AV 9 ASS I 5 9
ool AAAN o= Fxo fast Ao Asavz Alsdd)
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3 1-56. AlxAl SRk Aol whE Al xAeh H29 848 A g2 3 (mm)

25 of X1 TH HH = X1 XH BH
Xelths
(HH2H)  Napropamide Pendimethalin Napropamide Pendimethalin

INEANS - 20.5a 19.8a 15.4ab 13.8a
JIEANE2 50% - 19.2a 20.2a 14.5ab 15.0a
JIEANEL 50% 500 20.3a 20.4a 15.7a 15.4a
JIZEANE2 50% 1000 20.6a 20.0a 15.4ab 15.0a
el - 19.6a 19.6a 13.4b 13.4a

The same letters are significantly different at the 5% level by DMRT.

AR AOE AZA NEAF] 50%+E2 5000 ] el o] Az} A %A
Fiol Augol 13 we FAE JEIon, EAS RoE 2 %S e ¥ 4

=
Q). ot WAZAME Hxolo] AzAe ARENE M & 5 Yk AL ovalA
g 7285 71EA S 50% Azl Aol7h AH UEhiA ol AEe Y 47} ¢l
. Ed ol Ao} BANAR wAA R GGt g 207§ 2 A o
= A5 Yeulol 3 sl A Aoz}

¥ 1-57. AxA 259 AuiHe WE AlxA Y} Bxol £8& A8 Al 1239 3 (cm)

25 of X! TH HH = X1 XH BH
Xellhs
(HHH)  Napropamide Pendimethalin Napropamide Pendimethalin

INEANS - 10.2a 10.5a 7.9a 8.1a
INEANZE2 50% - 10.0ab 10.0ab 7.7ab 7.8ab
INEANZE2 50% 500 10.4a 10.5a 8.0a 8.2a
JIZEAE2 50% 1000 10.3a 10.0ab 8.1a 7.7ab
fXel+ - 9.5b 9.5b 7.4b 7.4b

The same letters are significantly different at the 5% level by DMRT.
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7 A Ao Hs sgat A vk R Eghom, AxA FR e 236 2
7t 2 Aol7k QAT ol @e A mel 1 An: AzAel ofde] WE Fx WA
b Aol dgkm w@ waEe] E44 AT AR Welk ¥7] WE Ao A
v,

3 1-58. AxA 75 Ao w2 A zAe Exol L)L A 139 =F(cm)

=X & = T BH & XI XH Bl
Xelths

(HH2)  Napropamide Pendimethalin Napropamide Pendimethalin
IEANE - 47 .0a 49 .6a 37.5a 39.8a
JIEANE2 50% - 50.2a 49 .4a 38.8a 38.9ab
JIEANZE2 50% 500 47 .3a 49.0a 37.9a 38.8ab
JIZEANE2 50% 1000 50.6a 49.0a 40.1a 39.2a
el - 48.7a 48.7a 37.3a 37.3b

The same letters are significantly different at the 5% level by DMRT.

+

AzAS B2 2§ AP A 239 FFAs

T o= 29 1-3o4 HE B9} o] Napropamide oA = 715A1 €9 50%+5
ZA10008 o] 7H EL FXE YEIRA Y. o]+ Napropamide 7]5A-% A3 BT &
A yebd Ao w Bxole] AxA ddans sl sHedvaL & 5 vk =
ol glof W Aol WA AFH = ABuT Bieo] ¢ T EIE W Holg AR
il Pendimethalin® 7-%- Napropamide 23} wpzb7}A = 7]5A1 &9 50%+5%
o) 1000w} o] ol Qo] b e FXF YEILTh o] Napropamide¥yt ofule}

Pendimethalinl| A %= =2 fo] A2k gte] G20 &S & Zolet Abm €k

e )
4 W =

e
£
g
.,
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10000
6667a
752 6a
8000 7229 7188a
5573 6094a
= 5156a 557.3b
S 6000 | {‘ 44272 4427c
>
x
i 4000 f
pri
2000 }
0.0 Il Il Il Il
I|EANE 7|Z=A1€2] 50% 7|E=A 2 |E=AE9 £xe
50%+500 50%+1000

‘EI Napropamide B Pendimethalin ‘

a9 1-3. "3 AH) A] Napropamide, Pendimethalin®} &% ol9] E2 )80 WE 1132 ~2FH 3}

The same letters are significantly different at the 5% level by DMRT.

a9 1494 HZo] =X Au] HEFH Napropamide$} HxH o] E8A18 H3+7 o
A Tto] Hls] FHo] HLS & F AUtk o= HAAM B olygl wA|Auj M E Fx
9] Napropamide®] Z7&F o] IS mHd=E AS & = du. AW =AAQu= &

1-58, 1-599] AE&EA oA e}

X
A
oo
tlo
ne
+
%
ui
H
=
HS
rx
ol N i

X
ully
H
sy
Mt
X
2
ft
U
o

=

=7
B

9

=
=
=
L
4
B
12
o
rfo
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400 r 3511a s033a Mda 30262 3561a

2734a 2771b

300 f
247 4a % 2251a  2251¢
s | iy
o
g 200 F %

T|EAE J|EAIEC] 50% JNEANES I|EAIE Az
50%+500 50%+1000

‘EI Napropamide BPendimethalin ‘

a9 1—-4. =X A8} A] Napropamide, Pendimethalin®} &% 9] E&A) &0 WE 1132 ~2FH 3}

The same letters are significantly different at the 5% level by DMRT.
o AxAYL Bz ELAL G2 Fx WA &

H}

A} i}

¥ 1-59= HA AW A] Napropamide, Pendimethalin®} EZ2 N Z&xglo] & H
AaRsE vebd o w npo], WEANY. WolF, HnlE Fo] LA E ATt Napropamide
Ao A% AuES AT g FEREL ZE AgdA 100%2 WAZHRE YRR
thoole X HAS A7) wEel Fxo JHAGTE A7) wikeleta AZErh. HulE
9] 50%2] A7} 64.2% 2% J wkgkom 7)EAR9] 50%+E% 100
ool WAl &7t 92.0% %2 71FEA 82 96.8%<9F H15:3H A WEFSETE Pendimethalin # 2] 2]

5 NEAEY 50%Y W HolFE AL BE Fxvl S n NEAETY 52
& A 5 100%9 BAZE detle] Al a3t A destt o] 4
= 71EAIE] 50% AP AAANE ForA FRWATIL FkANE B o] Al A
A7+e el A8 TR Ads a2la &3 =olA U At 9545

o

L
oMl Fxes o] &3 AxA die AHHor g & AV dvkal AR E

i
o\

2
2
rlr
N
M
>,
ofo

e

FH

1-
FE=1

Ll

A

o

il

602 =X A v} A] Napropamide, Pendimethalin® &% Zg&xgo] W& 3=
el Zlo=z 3], upgo], si&7t, Wola, Hn|E 2 ddA Fxrt 2y

32 FN
o

o
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Fxd Hmrje B Hola B ghx Tl ok HAHEe] ¢4 ke S dEhid
t}. Napropamide 2|9 A% 7|TA &3 7|FA €9 50%+5%H 50008)] A =
a3E deglidlorn 7EAEe 50%2 WAV E A=A YEhY Hxe] B8
AesiA dv & o glAN WA} v AR F o] Al xA]

of Q1A & % AT Pendimethalin 22| ¢ - 7N&2t, ol H]E, eyl &
Agugoll A sz BAZEE 719 100% % Yebstar, dolX= 7IEA S 7IEA 8] 5
0%+ 2 5008 o] H]s=gh WA GI}E vetstnt npo] o] B9 7|EA 85 A9l e
AgeA v FxwA a5 JEdh. A ® 7 oAl oFadd dolA I, ko]t
1A &2 50% Tl WAZE AR, =AM B Al e Als Hx
AzA 4z a35 7] fstoddes Mze AedydS 2o & Al FAld
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3 1-59. A& A8 A Napropamide, Pendimethalin®} &% E&3go] W& Fx =3 WA7}
ALM FE
Z
SIS SXNH =
= o G 9 S AR 20} 2/HIS
B (HH <)
24 ASS YHII 22 ASS NIt 24 HES NI 24 HASE LM 24 AES YHIt
on) - (9 (%) (OO0 (9) (%) (OO0 (9) (%) (OH) (9) (%) on) - (@) (%)
IEANE - 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0a 100.0 2.7 0.2b 96.8 2.7 0.2b 984
N JIEANEL 50% - 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0a 100.0 10.7 2.1b 64.2 10.7 2.1b 82.3
apro
pamide
JIEANS2 50% 500 0.0 00b 100.0 0.0 0.0a 100.0 0.0 0.0a 100.0 6.7 0.6b 897 6.7 0.6b 94.9
JIEAE2 50% 1000 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0a 100.0 8.0 0.5b 92.0 9.3 0.6b 949
IEANE - 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0a 100.0 0.0 0.0p 100.0 0.0 0.0b 100.0
Pendi IEANEL 50% - 1.3 0.1b 97.6 1.3 0.1a 61.5 0.0 0.0a 100.0 583 0.3b 904 8.0 0.8b 93.6
methalin
- JIEANS2 50% 500 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0
JIEANS2 50% 1000 0.0 0.0b 100.0 0.0 0.0a 100.0 0.0 0.0a 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0
2xel - 14.7 5.ba - 2.7 0.2a - 1.3 0.3a 24.0 5.9a - 42.7 11.8a -

The same letters are significantly different at the 5% level by DMRT.
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3% 1-60. =A A8 A] Napropamide, Pendimethalin®} &% E&xg o & 3x Z£3 =47}
SIEPURFSES ChEd =
S
A=Kl B SE ] T 2 2804 o O} = N A
Mol il Hr240| L 250t b EEB]
=3 (HHeH)
2423 MO 22 HES SHIt 22 A23 LHIL 2 HES YHIE 22 A23 LMt 2= AES YHIt 2= ASS MOt
Oh) (@) (%) ) (@ (%) (Oh) () (%) ) (@ (%) Oh) (@) (%) ) (a) (%) OH) (@ (%)

NENS - 4.0 1.9c 70.8 2.7 0.8bc 79.7 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 6.7 2.7b 91.8
Nap
ro IIEANZ2 50% - 2.7 1.1c 827 1.3 0.2c 96.0 1.3 0.2b 91.9 1.3 0.1b 96.5 0.0 0.0b 100.0 1.3 0.3b 97.3 80 190 941
p a
mid JIEANES 50% 500 4.0 1.7c 74.8 1.3 1.1bc 73.4 0.0 0.0b 100.0 1.3 0.1b 97.4 1.3 0.1b 97 1.3 0.5b 954 9.3 3.4b 89.6
e

JIZEANES 50% 1000 10.7 4.6b 30.0 1.3 1.7b 58.8 1.3 0.3b 87.4 0.0 0.0b 100.0 40 0.7b 68.1 0.0 0.0b 100.0 17.3 7.3b 74

IEANEZE - 1.3 0.3b 95.3 1.3 0.2d 94.4 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 1.3 0.6b 94.1 40 1.1b 97.8
Pen
dim IIEANZ2 50% - 9.3 5 3ab 64.5 2.7 1.3cd 67.4 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 12.0 3.6b 88.7
eth
alin JIEAE2 50% 500 4 1.2b 82.2 6.7 2.0bc 50.8 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 10.7 3.1b 88.8

JIZEANES 50% 1000 5.3 0.7b 89.2 5.3 2.6b 349 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 0.0 0.0b 100.0 10.7 3.3b 87.3

2xel - 17.3 6.5a - 6.7 4.0a - 2.7 2.6a - 2.7 4.2a - 9.3 2.2a - 1.3 9.9a - 40.0 29.5a -

The same letters are significantly different at the

5% level by DMRT.
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A6 A Bxdn Axde B4 B Fes1 77

1 As 2 3y

00a AHz} potell A &
] of TRt v &
& wSAE A 1A Bxds o] &Sk, A
b A=A 7= &2 50%9 Hx2
™ Sz F%= 500, 10008 B o=
Aato] ARGSEITh AR i AH-S ehd o] 3WkE o
AR A WS AxA A2 F 1590 Ad F g A=

x5 AMFASH °F 7g3 Freezer Dryers ©]&3to] Fi3 BFHAIY. 7¢S H#slo]
35 75mle] acetong F7FeHt}. watman filter paper® AE F @A FZHo] 98 H
™, 0.05M Tris—hcl& sample 0.1gol 25ml A% HA7}3t). & 4= o) 3085 HAsHY, 2
07+ 12000rpmol A 41 %-2] Ft}. o] F spectrophotometer® 600nmoll A 34 k= Bradf
ord Method& ©]-&3te] 433t} ALSEA kg Xbo] £41-& RAY(1984) WS $&3)
of AgstAet. Az A2l Al7)E 2~39719 A2 dHH, sample AF Al A
T, A A Aol FASA AESTE A Ao FAE ¥ 10gE 1mM Sodium Pyru
vate, 0.5mM thiamine(TPP), 10uM flavine adenine dinucletide(FAD), 0.5mM MgCl.2} 10%
glycerole] &3f% 0.1M K2HPO4(pH 7.5)9] €& 150mlo] i Zxpapeto] ol nmpajgh
b=, 83 9] cheesecloth® A& o A5 27,000g04 20+ &<t Al ste] FeqE o] &
ot 25% Amminium sulfate® 55 E3HAIA 17,000g004 303t 422 $ pellet
yruvate®} 0.5mM MgCl,7F £3% 0.1M K,HPO, &5 d oz LA v &

o
Az
=
o
=3
=
-z
Ap
rlo
(2
-3
>,
(2
o
o
¥
09‘—:",
_0|£
32
o
R
X
of\
o
B
rlo
=
(e>)

f
=
jat
Ll
e,
ol
ot
o >
jus)
e
s}
&
ofN
ot
ol
N
—_
e,
rN
i
o
=

b
A3 d=gdo g PR Sephadex G—25(Pharmacia PD—10) ZHE desalt®d a4
E SA aiuts Algol AFgstt) ol# sk gL 4T =004 AA g}, g4a0ke2

4 FEE9 0.2n1F 20mM sodium pyruvate, 0.5mM TPP, 0.5mM MgClo7} €815 20m
M K;HPO, ¢+5-8 4 (pH 7.0) 1mle} Aol AF&H AzA] o] 5%(0.1n)E FH7tshaA]
2b5kal, 50% HySOs 100n1S Yol wke-& FHEA T 434S Westerfield(1948)2] W
g ol mel B4R acetoin®] F& A vhe& TEAZ S 40T 9 Wate

r Batholl A 20%7F decarboxylationAlZ] T2 0.5%(w/v) creatine®} 10% NaOHol 2l 5%

e
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(w/v)®] a—naphthol ZtZ} 1ml& B2 F 1AZF &b AoA THAIA 530nmol A 3=
& SAh el gk TAES d7|FdEel dolA TS Folel AA dE AE F
o] Laemmli(1970)°l 13% SDS polyacrylamide gels® il z-S Hg

30% acrylamide / 0.8% bisacrylamide 6.5ml, 4X Tris—HCIl / SDS pH 8.8 3.75ml, H:O 4.75m
1, 10% APS 0.05ml, TEMED 0.01ml& 41oJA] RH&531 w2 $o) Stacking gel 30% acryla
mide / 0.8% bisacrylamide 0.65ml, 4X Tris—HCIl / SDS pH 6.8 1.25ml, H,O 3.05ml, 10% A

PS 25ul, TEMED 5ulS 4]o] &Qar A2l AAML coomassie brilliant blue RE& AF&3}3 T}

3} ). separating gel->

2. 49 4 1%

7. Bzas AzA A Bge] BE FALH

¥ 1-612 Glyphosate, Bentazone™} Z% 9 Z &3 g]d] e u9o AEF WIS ek

Z1 o0 2 Glyphosated] A-$ 7|EA 0] 0.014gC 2 7} o WAV 74.1% %2 ZAME S

H 7]EAlE 50%+WV500, 715A]8 50%+WV10000] Z+2F 0.019go. 2 WA 77 50% T

Hohs AR 7|EA o tha W HAFE YERdo] B2 anE B 7 U

t}. Bentazone® %% Glyphosate®} H|=3l A3o]B 2 =o AL EHE A= 5 A&

g g e slem AlsdHY

¥ 1-61. Glyphosate, Bentazone®} &% E8xglo] wE 1o AES W

SxEH lyph Bentazon
Rt R T e e e

JEAE - 0.014 d 74.1 0.028 cd 57.6
JIEANE 50% - 0.030 ¢ 44.4 0.062 a 6.1
JIEANE 50% 500 0.019 d 64.8 0.040 b 39.4
JIEANE 50% 1000 0.019 d 64.8 0.036 bc 45.5
JIEANE 25% - 0.064 a 0.0 0.026 d 60.6
JIEANE 25% 500 0.034 ¢ 37.0 0.063 a 4.5
JIEANE 25% 1000 0.036 ¢ 33.3 0.059 a 10.6
fHcel - 0.054 b - 0.066 a -

The same letters are significantly different at the 5% level by DMRT.
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AzAS Zzol Az A dAs Audel we EEEN} AEASE E A
aah vdebda, §A9 EEENL YARDE we WAL RE AN ngu.
X 1-61)

kA B Ao s FAE HxNY 835l S A 4 e Woks 245
7] 918k ExA3 Al xAe HEArE Eest 237t F 1-620]th FAQ] Bentazone C
vhalofop—butyl—butyl®} &2 2] A] 7] AEF, Q54 TF, YAVIE HEd Zo=

71 &3 A Z2A 50%2) WAZF 22 76.1%, 65.2%% UERY A Z2AY FEo] wE b
R 53] AzA A F Hxd HEE WAVt b Ekou AxAl 50%9
|2 Ay BAPE ZIEA S Ao &2 AdE YEhde] fAl AlxAl et
glatd A xA 50%°] HFoRE Fwd V|EAEY] a3E ved & A

(<

¥ 1-62. Bentazone Cyhalofop—butyl®} %N Z&48] A ¥ AES, =4 s WAV}

SxH
Hellg (o) 223(a) X OH%) g=4 &2 (mg/g)
INEANESE - 0.11 e 76.1 0.63 d
JIEANE 50% - 0.16 cd 65.2 1.10 ab
JIEAE 50% 500 0.14 cde 69.6 0.95 bc
IIENE 50% 1000 0.17 ¢ 63.0 0.98 ab
IIENE 50% 500(Mix) 0.12 e 75.0 0.85 d
IENE 50% 1000(Mix) 0.13 de 73.9 0.57 d
- 500 0.42 ab 8.7 0.71 cd
- 1000 0.42 ab 8.7 1.21 a
fHel - 0.46 a - 1.13 ab

The same letters are significantly different at the 5% level by DMRT.

¥ 1-63< Bentazone Cyhalofop—butyl®} &% Z&of w2 XHkal 3eFS Yedl Ao =

rir
-
i)
o
N
M\
>
ofo
o
R
=]
i)
o
=)
N

Palmitic acid, Stearic acid, Arachidic acid
Z7}¥1ar Linolenic  acid®  #A3d:=E ZHoew  yeiwd. )&

50%+1000(Mix) ] 725 AW gao] Hl5e 23 el 2 2 & ded oe &
AZ 50% AFael Bxow EgAH /EAEI M5 EE UEd 5 Qe gow

NEEES
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¥ 1-63. Bentazone Cyhalofop—butyl®} &N Zgo] w& XAF = (%)

=z o Palmitic Stearic acid Lino!eic Linolgnic Arachidic

acid acid acid acid
JNEAES - 36.49 13.38 14.73 31.04 4.37
JIEAE 50% - 22.20 6.02 13.55 56.06 2.18
JIEAMNE 50% 500 24.67 8.02 13.89 50.42 3.00
JIEANE 50% 100 20.36 6.16 11.93 59.42 2.14
JIEAE 50% 500(Mix) 22.11 6.70 13.04 55.24 2.90
JIEANE 50%  1000(Mix)  33.06 13.02 13.78 35.72 4.42
- 500 14.41 6.26 15.50 62.81 1.02
- 1000 15.54 5.52 14.59 63.09 1.26
fHel - 14.45 4.98 13.68 65.76 1.13

100%

50+500 50+500 (mix)

1000WV 50+1000 50+1000 (mix)
713 1-5. Bentazone Cyhalofop—butyl®} E-x =837 A ¥ WA &z}
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¥ 1-64+% ¥ o] Bentazone Cyhalofop—butyl®} 2N Z8xg] Al 24Za34E ekl

Ao g 21/15CY v 7|F=A&3 7A€ 50%+WV500(Mix) 7} 24+2F 77%, 75% % e
H 528k dxa s Blow 25/20Col A= 7]=A18°] 83%, 50%+WV1000(Mix)7} 78% =
ZAF E Ak B=ek 29/25CoAE 7]F=A1 83 50%+WV1000(Mix) 7} 88%2] 2% aE el
Ulo] Bentazone Cephalop—butyl¥} Hx 88X a5 HAFY. 2 A3 Az
x| wE FA A=A Bentazone Cyhalofop—butylel]l EZHS L39S ufo] HE-Zo]
Aol vk Aotk

¥ 1-64. ¥l Bentazone Cyhalofop—butyld} %N 83 A] 250 & AxF3}

(Mortality)

Hels iiﬁ 21/15 Temperature;/(;(?y/nlght ¢ 29/25
INEANE - 77 a 83 a 88 a
JIEANE 50% - 28 ¢ 20 c 23 d
JIEANE 50% 500 28 ¢ 20 c 40 c
JIEANE 50% 1000 28 ¢ 23 ¢ 13 e
JIEANE 50% 500(Mix) 75 a 67 b 62 b
JIEANE 50% 1000(Mix) 52 b 78 a 88 a
- 500 - - -
- 1000 - - -

Lxel - - -

The same letters are significantly different at the 5% level by DMRT.

=5

1-65% Bentazone Cyhalofop—butyl®} ExH Z 83 g A &% wE ¥ o vz
= YERA Aol 21/15Cel A= 7] 80] 3.63ug/ul o= YER L 7]FA 8 50%+W
V500(Mix), 715418 50%+WV1000(Mix)©] 5.01ug/ul, 5.63pg/ul o2 Yel} 7] &1t} oF
7F =& vl ek Vel dTh 25/20Col A= 7124183 50%+WV500(Mix)7F 242} 6.
44pg/ul, 5.89ug/ulo® FAFE O] H =gk vheld ghekg UElgdch gd e ghx
A7bet Hld AR 7EAEI AxAL Hxols T3t A&etle wWe dud

Fol H=8a AxAE 50% FEEAS e i SdEgE 24 Yehd AxAE A

1

she W gol AsjEre A ¢+ Ak

et
off

i

o
as)
i
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¥ 1-65. Bentazone Cyhalofop—butyl®} Ex N 838 A 250 w2 ujo vz s}k

Holue iij‘ s Temperature;f)/(;joay/nlght T) oo
JEAE - 3.63 d 6.44 e 0.84 e
JlEAE 50% - 6.15 bc 12.42 b 2.45 bed
JIEAE 50% 500 12.01 a 12.50 b 0.87 e
JIEAE 50% 1000 13.15 a 11.36 bc 1.59 cd
JI&EAE 50% 500(Mix) 5.01 cd 5.89 e 1.45 cd
JIEANE 50% 1000(Mix) 5.63 bcd 8.86 d 7.13 a
- 500 7.39 bc 10.38 ¢ 431 Db
- 1000 7.77 b 15.25 a 4.59 b
fHcal - 11.15 a 12.29 b 3.59 bc

The same letters are significantly different at the 5% level by DMRT

1% 1-62 Mefenacet+ pyrazosulfuron—ethyl, Molinate+ pyrazosulfuron—ethly®} %
N Zexdd wE AAEe adWd kS el Ao 2 Mefenacet+ pyrazosulfuron

—ethylS AL o FAHo A4 19.5ng/ulz 7HF & o2 YeEpgal 7]EA 8o

o

10.0pg/ul, 7152418 50%+ WV500°] 11.8pug/ulz® H|S=3k Aoz ZA} Tl Molinate+p
yrazosulfuron-ethly s A& e vt &S YeEpon 7]FA&o] 12.5ug/ul,
715A1E 50%+ WV500°0] 13.0pg/ulz Wepsth & A3 Axp FA ek A4 A2t
o= v gteFe] Apolrh FRlEdoy Hxd Azanis A 2 AdyE YEhA

skt

rr

32

- 109 -



250

20.0

150 | O Mefenacet
B Molinate

yalyl

10.0 r

50 r

0.0
100% 50%  50+600 50+1000  25%  25+500 25+1000 CON

1% 1-6. Mefenacet+ pyrazosulfuron—ethyl, Molinate+ pyrazosulfuron—ethly¥ &%
FeAY e A7 E] Gl

U gz 234 e 524 84 A4

1-66E Mefenacet+pyrazosulfuron—ethyl¥ ZZ2 N Z2xjg]o wE AAEY 548

A WstE Yehd Bom A & 3ddA = 7IEAIEo] 0.0482 FAMESAL V]EAlE

&3 7]FEA1E 50%+WV5000] 0.049, 0.055% LFERY B]S28HAl 2AME S
129 % 7]EA1 83 71418 50%+WV5000] B8 7

aAhgAol FUhE= Ao® AT o] A= o] 9
Mefenacet+ pyrazosulfuron—ethyl®] 29 39| WA= Axazxe SIS ¥ o
N Ay ave ot 2y FFFEA AAFAAME £8adst TG 1Yeg
Bz ARG Al 2Fo] wet a37F tE2A YeEhGE R oo gigh Fo7t

rr

T
©
I
B
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¥ 1-66. Mefenacet+pyrazosulfuron—ethyl®} &% T8 w2 AZ] a4 W3l

Sz o EPEyE
HeIthE (HH <4) 3 6 og 12¢

INEANS - 0.048 d 0.049 e 0.101 e 0.106 e
JIEANE 50% - 0.076 bc 0.081 bcb 0.108 d 0.113 d
JIEANE 50% 500 0.055 cd 0.055 de 0.101 e 0.107 e
JIEANE 50% 1000 0.059 cd 0.058 ¢ 0.109 ¢ 0.114 ¢
JEANE 25% - 0.095 ab 0.100 ab 0.111 ¢ 0.121 bc
JIENE 25% 500 0.074 bc 0.079 ¢ 0.113 d 0.120 d
IIEANE 25% 1000 0.070 bcd 0.077 cd 0.117 b 0.123 ab
fxcel - 0.109 a 0.117 a 0.123 a 0.124 a
The same letters are significantly different at the 5% level by DMRT.

3 1-67<2 Molinate+pyrazosulfuron—ethly @} &% 0 &84 2o W& 27| E2] a4d4
ks vebd Zlolth A2l F 3dolM 7IEAE2 ZIEAIE 50%+WV500°] ZF7} 0.053, 0.
0577 W8 X5 Yepidlon A2 § 6ol 39 Rt wolxl 0.047, 0.052% LHERR:
O AE F 993 12<dol= Al @40 TUMEE Aem AR AL V]SS 7S]

€ 50%+WV5009] A2 v S YERY AT Molinate+pyrazosulfuron—ethly->
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¥ 1-67. Molinate+pyrazosulfuron—ethly®} % Zg23]¢]o] & AAZe] a408A4

=x9 sAEH

nelth= (HH 24) 32 6 o 129
pIENE= - 0.053 f 0.047 ¢ 0.099 f 0.103 e
JIZEANE 50% - 0.069 de  0.078 ¢ 0.108 d 0.110 ¢
JIZEANE 50% 500 0.057 f 0.052 ¢ 0.101 f 0.103 e
JIZEANE 50% 1000 0064 cd  0.061 ¢ 0.104 b 0.106 b
JIZENE 25% - 0.081 ¢ 0.097 b 0.110 cd  0.111 ¢
JIZEANE 25% 500 0.077 ef 0.082 d 0.114 ¢ 0.115 d
JIZEANE 25% 1000 0.092 b 0.103 b 0.111 ¢ 0.114 b
e xel - 0.112 a 0.114 a 0.123 a 0.124 a

The same letters are significantly different at the 5% level by DMRT.

¥ 1-68< Mefenacet+pyrazosulfuron—ethyl, Molinate +pyrazosulfuron—ethly ¥ &%
ol e e xo] a484 S YERA AHolt}h. Mefenacet+pyrazosulfuron—ethyl® 73-%- 7]
TG 50%+WV5000] 0.01=2 7 w2 A& yEilou g 3 o3k Zpo|7F YehbA] &
ASZ 715AE 50%+WV5000] 0.007= 71 WEoke
H 7EAlE 50%7F = AoE et Fx 2Fo] b mel AlzAlef S £4&
A gsta, 53] A okAd e aAgd s o2 el Ag7iA e BE Al L5t
A

7ol gict.

T} Molinate+pyrazosulfuron—ethly 2

O

rr

m

1—68. Mefenacet+pyrazosulfuron—ethyl, Molinate+pyrazosulfuron—ethly ¥ &% Z-8*] ¥
o W stz gigA

Sz axed
Helus Mefenacet+ Molinate+
(B 24) pyrazosulfuron-ethyl pyrazosulfuron—ethly
INEANS - 0.021 a 0.013 bc
JIEANE 50% - 0.017 a 0.040 a
JIEANE 50% 500 0.010 a 0.007 ¢
JIEANE 50% 1000 0.016 a 0.026 abc
fxel - 0.032 a 0.032 ab

The same letters are significantly different at the 5% level by DMRT.
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AZ=AE ] ; IIZ=AE 50%

JIEANEG0% » g, o MO =AE250%
1520 500H|[ol +52 501 {000H] 2!

Contrél Control

INENE : : | | B

T ZEA| 250%+ L | BN
= ol 500ufjoH ¥ =2 <o 1000 H|| oK

219 1—7. Mefenacet+pyrazosulfuron—ethyl($]), Molinate+pyrazosulfuron—ethly(o}&]) 3} &

of T g&Ag e gz Ag
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. 2zd% AzA £4A9d B2 9 vad TAE 24

18 1-8& f-#¢l Bentazone, Glyphosate®} %o Zg&xjglo] wE ¥ 9 14 A7)

= AR

R

o]31 1% 1-9+= 9|2 Mefenacet+pyrazosulfuron—ethyl, Molinate +pyrazosulfuron—et
hly, Thiobencarb+pyrazosulfuron—ethyl®} EZ2 N Zg&xjgjo] w2 o 1xY A7|d% A}
Zlo|t}. Bentazone, Glyphosate? HZzHE& & AHelste] 4UF AFH g samples 4%
A F Gel ZFNA 715248 50%+WV500, 7548 50%+WV10002] 50kDa F+ W=
7 AR RS gl & g dlor, o] ARE & o HxA AxAe EEALoR st

o] gl Ae] stAJo] Aa| HUS Aolgta By m ooz o] 9lo] F5AL A A B
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Glyphosate 4days

Bentazone 4days

-}

1
|
|

tH

Bentazon 6days Glyphosate 6day

719 1-8. Bentazone, Glyphosate®} % S8 2o m I 129 A7]gds AR (F

=58 Marker, Control, 100%, 50%, 50%+WV500, 50%+WV1000, 25%,

25%+WV500, 25%+WV1000)

- 115 -



lalalalelel " B

Mefenacet+pyrazosulfuron—ethyl Molinate+pyrazosulfuron—ethly

"

-

Thiobencarb+pyrazosulfuron—ethyl

1% 1-9. Mefenacet+pyrazosulfuron—ethyl, Molinate+pyrazosulfuron—ethly, Thiobencarb+pyr
azosulfuron—ethyl®} %29 Z&A g e v 124 Hd71F5 ARI(FS5HH
Marker, Control, 100%, 50%, 50%+WV500, 50%+WV1000(Soil Apply), 50%+WV50
0. 50%+WV1000(Leaf Apply)
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I3 1-102 Bentazone Cyhalofop—butyld &% E8x]g] & yo] 221 A7) 95

AL B i 7FEAE 50%9 71FAE 50%+WV10000 A= 1 ¢ A7)9 A7 5
Fo| Yttt oo} o] Hxdld A xAE AHEFgozH oA o] AdE FHeolgta
AtREY v gz B2 AT AFIt Wol o] FoyXX e HE aHste] F§¢

- » -
L le S
- -

WV1000

T ———

71 A€ 50%+WV1000(Mix)

71=A€ 50%

713 1-10. Bentazone Cyhalofop—butyl¥} H-%W &g&x2] w2 vlo] 221 A7|dE AR
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A 2 AFHA FxAz é%— éﬁ?ﬂ]«] E&A g mE

A 1A FREY FasFel he Sx5 FFAY
2842 &3} B4

1. B9 F8 3T B7F4 LA A LAY &

7t As R 3y

Solth, Haole 69 o4 AR AR AAN Bxag Fol/19el BABENIFY
SatlA TASG BT AR WA M FAWEA FergATALY 29
oA o 1579 71 AL AU v AP Auzae as 2Pshd ey P
o 1L 49Fe WE Ya, FAREA(ZRGEGA, (F)AAmEcl) g A
spol S Bt %S S W F, dEAel WA o 3UE 719 ol hul, A%

2
M AR AR B2l W £go0] AUPAE APAAA AF Fehay A

A5 AHE e 7120 EehaY 2SAEGAH14.5X10.5%4 an) 9] AFEFol A& °F 5

cm® P& WEIL 7)o 500m PT—AFE(oFo] A 2) o] F5o] R (AF oF5em) S ek
A el Bl BolA AIFEATE (27 2-1). © AMEEY] AL HEREL AF A
At GEete e PAT F Jdon FEolg Bk EEVE FuF 24X 5 Qe

%
N

o

N

Subg

FAW(F 5~6 cm)E HEHYFH(RE sem)ol] ¥ F T4 Td AE o 6emP =9
= 10.5X4 cm) Zotol )

P 14.5%
ojxz® nAHAT|AL, HEF(FF oF s0mte)E Folgh FHol dAR(=z o] 13 £5)9 &

A B EFAEFTA+ERA)E 22l dassith. dAAHBARD el Ak F el
FAHOR AFEE AMEIAT. 22 WHoR 23 AXE @ Ho AFE&E #EA
AE 33 whasta o Ads FYP S2EEN] FEE 100 ml AZ )48 (A}
AFel (F)BEFDE LF7IE AE R 18] AEF0] 160180 plojil 2FAE U]
of Al BAE = Aol At

- 118 -



a9 2-1. AFHAAN Exd 2 EFA9 ¥ WY

G Ao AHE S AEAE TRV O A AF

Ag olggon oful Eeh 2

=
F 2-1 ETRE Al AR AsAe TR
A A% A Z 3] A} fFaAE o33
2-sec—butylphenyl
HEA}(H] 9] -5 A1) k] e A N-methylcaebamate B
Zhakel el A (BPMC) of 7
e s carbosulfan
QA Sty = E DA FH-skE dinotefuran
W
EARRS SE2YIEEA TH3hE imidacloprid
. 234 9 uF

1) Bz gSAd e 4357

Bxo) gEAo] oF BT HFEL S B A%} Broe

T

JENIA gt Z, Bz AAzE 37 AEEA gt
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Wood Vinegar

10 I o treatment

w10

90 I V100
[ ¥300
80 - Y500
[ 41000

70 4

B0 4

a0 +

40 4

Mortality (%)

30 4

20 4

10
. Jﬂh el
M. lugens L. striatellus

a9 2-2. B2 = wE 7Y 4FE

2) WA E xS EFq 4FaF

Lzl @5ow A3 Fole FALTe Aozt Al el YAb 20% TS
Al gk el A= oF 13%9] AF8S WAL, BEAL 20%9F 2 3004, 5004, 1000
348 3 A sk Aol s A 20% % A 23 A B oF 5%, 156%, 17% 3=
2 AFTES UEdo] BExds EFAE ¢ Ao] ATl FHAQA I H A= Zlo

-1 -
B 5 ek, RAF 20050 B2l EF o] YA 209% Ael sk wlaws) Aol st vhehg

Tk

O;
o

ofdTe] Aol BA20%E A3 FolA = o 32%° A& UEhidlaL, At
20%°1 =z 3004H, 5008, 1000u} 5 E§Hat Aol X= 242 31%, 36%, 36%°] 5&
S YER o] BAL20%9F H3 o) 50008, 10008] 3N A e F7F oF 4%7HF o B AFE
S Yehiley, Hxd A7 & 35 et & e 9l
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BPMC

1004 m o o B o treatment

[ insecticide 100%

I insecticide S0%

[ insecticide 20%

an 4 B insecticide 20% + W00
[ inzecticide 20% + NS00
704 I insecticide 20% + WH/1000

a0

G0

a0

40 4

©Mortality (%)

30

20 4

S |

M. lugens L driatellus

a9 2-3. WALSE B9 E&A Y g 43TE

3) T +ExY THA] HFE}

Zdo] Zgas A AT
23 F A= 16.7%9F 8.0%Y]
& Yeploy, vREX 50%9F 2% 3124 (3008, 5008, 10008))S E-83F oA

pul

=
= 5—9ufE AFEo] ST 1 Fell A B2 w7 1000w 3]Afel A 3000 3]4
i A

Cn 3

AME vl gk fAsHA Hxde Adsads vebith iR

100%9F 50%%5 H&e FolrE 7247 38%<9F 10.7%<] 245&S Yeplloy, B2 50%9)
=2 2(3004, 5008, 10004} 3]4)S& E&F EFAeA = 5-

T -

rio

o] Aut: FFFoJA Fxdo] v

R

He

_g]

i
ofj

g5 AEA7IE aneta & 5 vk
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Carbosulfan

400 I M otrestment

[ insedicide 100%

0 4 B insedicide 500
& [ insedicide 5086 + WWA300
80 B in=edicide S0% + WS00

[ insedticide 300 + 1000

G0

al -

40 -

Mortality (%a)

30 4

20 4

.k

M. lugens L. griatellus

a9 2—4. HET g HEX +529 A9 A3

4) QA +EZ N Z3R HFF

WHE o] Ag-olE AAREN 30%5F] 2A1S Ak Ay} oF 37%9 A4FES Y
EFUIlaL, @A130%°] 29 3008, 5008, 1000w] 3As E3a A FoMe 2zt
44%, 36%, 22%°] &S YEHUHAT. o] Ao ® Hol Hxo 30085 3 A gl A
oF 7% AF&o] o] YA, Hxd 5000 &3 A TE 221305 dEo
2 A AR AR ASES Bk ey Hxol 1000w =3#e A o8y oF
15%8 = AF&o] Hadts daFo] Yehdd

o] Aol WETFE 2 2A30% Ex9 3008, 5008, 10008 S =33
ATl A 2A130% @5 Aol vE] 23]y AFE&o] 13%, 16%, 16% skt

5, BTl M= 2A20%9F 2o £ A& 3y A2ATE AoR dEs

rr
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Dinotefuran

1004 T B o treatment

[ insecticide 100%
I insecticide S0%
[ insecticide 30%

a0

an 4 B insecticide 20% + W00
_ [ inzecticide 20% + WS00
704 I insecticide 20% + WH/1000

G0

a0

40 4

©Mortality (%)

30

20 4

M. lugens L driatellus

a9 2-5. &A% F2A9 E&AYY g 43TE&

5) IYE+EZRNS Ej}9 HdTEY

FUE 100%9 ATl 54%, ZUE 50%04 46%2] HE&S
Lxole] T oA Bxdo Fio] Ayglo] 32-40%9] e
SA TR G 58S JERY
fE T Aeoes ZUE 100%E5 Axg A7 H oF 60%° HF&S HEU
i, IYE 50%E A ATl E Hi o 22%9 A45E&S YERAT 5EX9S 300
ai, 5008), 10008} 3]A 3k A I 50%°] &7}
&S HEhllo] ZYE 50% @5 AgErk 1.5-2.54
of tigh HxNo gah= wETel ofd it Aold |

12
o
>
>‘ o-l}]n

AF
=

&8 27 54%, 55%, 36% 2]
Ta7t JeEt. 534S
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Imidacloprid

400 I M otrestment

[ insedicide 100%

0 4 B insedicide 500
[ insedicide 5086 + WWA300
80 B in=edicide S0% + WS00

[ insedticide 300 + 1000
70

G0 3

al -

40 -

Mortality (%a)

30 4

20 4

[ 1 L8]]

M. lugens L. griatellus

a9 2-6. IYES Fx99 Z8A dF 4FE
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2. 9 F2 39 FHupolgof

7t AlE R ¥y

rlr
=
BN

g
b
=il
1o,
N
fo
o

Huto|-goll ( Tetranychus urticae) 2
jstE 2 TS o] g3t AFSEIGl e Tl & 14 o)At AT
Ttk Hxde FUS VA HxA(6E ol s4)S AFEIT. Solle] AFoel A}

S8 AnA e TR obeek 2

EH

2-2. SONF WA AEF HulA Y B

FEB AE A Z 3] A} FrEE 1B e ey
U Antibiotic Hpo] Milbemectin
=& Antibiotic s Abamectin
) < | =5 Al 9] ghE 7] s Fenpyroximate 5ol
A e v] g Ul od S A A BT Fluacrypy.rim
+ 17194 27 + Tetradifon
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a9 2-7. A 2X U

b 24 2 1@
1) 5z @5X42d g dvas

%éoﬂ

o
3-20%°] ztolE YERH=H Hxd
= Auto]gofo] AFayty
100
a0
80 4
70 4
% B0
%' A0
é A0
30
20 4
10 4

Al oJ% Wuelgole] HFEL 53

30080l A 2+

ol wet zhel 7k gl= A

Wood Vinegar

balaa

Two spotted-spider mite

"o treatment
/w10

I 100
1 w300
. Y500
[ A 1000

ad 2-8. x99 du] a3 43 23
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2) AHx=A+52 N0 E3HqY dnEF

Milbemectin
1805 N Mo trestiment
s [ insecticide 10%
90 4 B insscticide 5%
- [ insecticide 5% + 300
a0 I insacticide 5% + VWE00
B insecticide 5% + 1000

04
P
=
s, B0
g a0
o~
=
z
5 404
=

304

20 4

10

] = I L

Two spotted-spider mite

g 2-9. s}t Bx Ao 3 AY A

3) SXEH+HExGS EFY dvad

Abamectin 3&& ot = FAAAFE S2bhe CHlxeAe] g9 miHA R
20—40%9) s=oNA Z7F 79%, 97% 2] =2 An] &S YEFATE S2E 20%9 HFx 9] &

ool i S8 20% @A vld o] w2 AvES HER
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Abamectin

100 -

= I I otrestment
= [ inzedicide 400
90 B inzedticide 200
[ insedicide 207 + W00
an B insedicide 2006 + Wh/S00
[ insedticide 2006 + W 000

70 4
-
=
s 60
B
= a0
o
=
=
=2 40 4
=

30 4

20 4

10 4

D e 1

Two spotted-spider mite
a9 2-10. opulAE G Exfe £33 439 A
1) W|F+ExA T a7}

A el EA 5 AR L-S50%, 100% sXolA 22 50%, 78%2] AH &S e
2]} 50% 9 Hxde] E3dS AYPS wo] 7-20% An|Eo] T =Y Hx9 500

w3 Ng ARE S wol 7 =kt

m

Fenpyroximate
100 I Ho treatment
[ insecticide 100%
a0 4 B insecticide 90%
[ insecticide S0% + w200
a0 4 B insecticide S0% + WMWS00
= B inzecticide S0% + Whwq000
70 A =
iy
s 60
a—,
B 50 4
E
g 40
=
30
20 A
10
0 | | |

Two spotted-spider mite

a9 2-11. A¥| 23 Fxdge EFJ 43 23
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3. A&a7e F2 HFA 7170l ARE

7t AlE R ¥y

Qo) 7lEstE FLo EA WuirtFEol(Bemisia tabaci), =A7}F9|( Trialeurodes
vaporariorum) 183 L3l QAE(Aphis gossypin) S A&t ZZ NS B XA F
A BIA e A FRIEA T HE G E S Hdk 9ol WAAH Qo]

AR S4BT S FAG AN oF 47D 71 AL AT

lo
ofN
Y
Ll
-
ins
ol
Q2

AL 5 AR (=2 o] 5~103] &5)9 A45Al R EFA(EFA+EZN)S 2T gol=
Ay e ASA wgels WA AXS Hx9 3000E 2Zeol® AXsin dAA

2=3. 7kFo] WAl AR ATAle FF
LA A E A=A FrEdE 53
2715 EWot1=  Pyriproxyfen AEETEE frAR
At =0 Sz =Y FEYA A& Acetamiprid HFolgA
o} e} 2} otz 9 A Al A E} Thiamethoxam HFolgA4d

ol Aol AAQelN Fo dEow TAZ NI Je wujskRe], LAl
a9 BB Ee e Bxen 4EAE EFstel o
S WA ES AEHE A 3FF, 2F9) B9F JANAL, FAANE BEYIE
HAGR)7E S50 Qe o, bl EA/M TEI DA 5o, vRNN F53 DA
Ro FEA, e AS B BPAE SN0 E, AGAS SAuEe) 20, APALE
Hulgo] 20jsh B0 300ME 27 Egstol AHgsHAv

SAFEEAAGR)7F HrHol U= 2

arL
L

<]
(T
olo
o

°
o
N
rr

7b 25l AFstaL

2
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g o
SE F oF 17U 1223 AR BEES #ESh il A/ mE Y
A

T oE s WA AR 5, 529 300E dEehe A

i

of 300Mfet Sl AFEol Fashs FFS YERHRL AL, Acetamiprid(R 23| 7)o A5

Acetamiprid 50%¢F Hx9 300¥1& =3} owl ASEo] i Frtele AdE YERA
al, Thiamethoxam(oleteb) o] A+ Hxd Aol 5EE 43S Yeplix] FSkt
Ak o2 Al ARSH I E ThFo] Ao AFEe] va Hxdy EPAE FE

@ AeEAE Ut 2FAE g do® vehg,

FE 2-4. ofA] o] mE ThFole ASE

Mortality (%, mean + SD)
oA

Insecticide 50%
+ Wood Vinegar 300

A 72 0.52 + 0.0764 1.77 £ 0.0361 32.00 + 5.2467 24.87 + 15.1592
22¥PF 052 £ 0.0764 1.77 £ 0.0361 20.80 + 5.3936 30.42 + 2.5237
o}-e}g} 0.52 + 0.0764 1.77 + 0.0361 17.80 + 3.3343 17.80 + 5.6710

No treatment Wood Vinegar 300 Insecticide 50%

H H
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Whitefly Insecticides

100 -
I "o treatment
90 [ w300
B Insecticide 50%

a0 [ Insecticide 50% + ¥ 300
-~ 70 4
=
<
o
=
m a0 A
-
=
= A0
=

30

20

10 A

o =, =, —
Prip rozafen Acetamiprid Thiamethoxam

a9 2-12. 71F0] 5% B2 E& ATYA 4FE

2) Zietel o EA/MIE EA w4 Fx E& R AFEF (Fui7HFol)

B

Fhat o] EA FoF BPMC(HAP o] A9+ S x A3} Egdao s &8 Aoy 7t
o] Hgkol AA YeA ket BPMC 50%5 A& Z 30081E Azl sslSu)
A28 o] =7}l A3FS UE AL, Carbosulfan(WFE3E)9] A= H3Fo A e+ A

¥ Carbosulfan®} &% 300018 Egst¥Suw] AFgol 34 F7F8k 3L, Carbosulfan

rr

50%5 WA AEF Hxd 30005 A stlewle dFEe] S vE) Hade A
kS et Y28 YA 59 Dinotefuran(2.41)S EZ My &3kA] & WH3l7F e
2] kA ut, Dinotefuran 50% A &5 %9 30081E 2z &

ako] el aA Rk Imidacloprid(ZY%)e] Z-$= ¥
o= et

U AFEel s
[e3]
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3 2-5. 7kl E/M e A ASAlet Bt =8 Add

Mortality (%, mean + SD)

kA
Insecticide 50% insecticide 50% —
No treatment Wood Vinegar 300 Insecticide 50%
+ Wood Vinegar 300 Wood Vinegar 300
HEA} 0.52 £ 0.0764 1.77 £ 0.0361 0.78 £ 0.1815 2.55 £ 2.1907 12.44 £+ 2.5891
UEX 0.52 £ 0.0764 1.77 £ 0.0361 50.50 + 6.5574 81.67 + 0.5774 72.33 £ 1.1547
oAl 0.52 = 0.0764 1.77 £ 0.0361  0.26 + 0.1097 2.49 + 1.4689 19.68 £ 2.5330
SARRY 0.52 £ 0.0764 1.77 £ 0.0361 0.71 £ 0.2501 0.77 £ 0.4751 0.91 £ 0.0473
Carbamate/Nicotinyl Insecticides
100 - I o treatment
[ wivann
a0 B Insecticide 50%
[ Ingecticide 50% + W300
an 4 & B n=ecticide 50% ater W300
-~ 70 4
=
&
E 60
= 50+
et
g 40
=
30
20
10 A i
D 'I—l-l—lrl— imi BN | I_I:I 'I—{-T—.-E-
BPMC Carbosulfan  Dinotefuran  Imidacloprid

¥ 2-13. 7 ClEA/M I E A s 2 £8& AYA &5E

3) /4%l Al ok} B2 £4A9) A3 &3} (L47Fo))

Sl 7LEo] 9o A o

A2k Carbosulfan(WH#3

Al

a5 eo

2], Pyriproxyfen(A17]1%) 50%9}
Pyriproxyfen 50% ©=5 AHZA] o} @4 =& A54HS YL,

UER AT E 2 9o] Pyriproxyfen®] 5= S F&A7|=H

XL = ol

=4z
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E 2-6. /1O HEAS Bxde] £§ 4

Mortality (%, mean + SD)
kA

Insecticide 50%
+ Wood Vinegar 300
A7) F 2.27 £ 0.2517 21.45 £ 2.1601 68.33 £ 6.6006 92.23 + 4.6545

UFE 2.27 £ 0.2517 21.45 £ 2.1601 84.69 = 6.3799 17.99 £ 7.6176

No treatment Wood Vinegar 300 Insecticide 50%

H+

Whitefly Insecticides

100 I otrestment
T [ w300
g0 4 B (nzecticide 50%

[ Insecticide 50% + 300
a0 -

70 A

60

50 A

40 4

Mortality (%0)

30 A

20 A

10 A

Pyripraxyfen Carbosulfan

a9 2-14. 71F0] 5% B2 E& AIYA 4FE

4) ARE PA ok} Bz £4A9 A3 B3} (ZHATE)

_4

B

[e)
=W

Carbosulfan(YF#3E) 50%9F Z-= 300w &£3H-& Carbosulfan 50% T= =g A
o w2 AFES YEhloy, 1 Aolrb AR o} Mol carbosulfand] A

A 71A 33 Ao yERRT
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2

o £4 4

rfot
o

Mortality (%, mean + SD)
kA

Insecticide 50%
+ Wood Vinegar 300
WEXE 1.23 £ 0.2517 34.00 + 2.1794 47.67 £ 4.7258 46.33 £ 2.3094

No treatment Wood Vinegar 300 Insecticide 50%

Aphid Insecticide

100 [ Ho freatment
[/ wvana
an 4 I |nsecticide 50%
[ Insecticide 50% + W 300
&0 -
o 704
<
=
f=
=
= 504
bz}
=
= a4
=
30
20 H
10
i] -

Carbosulfan

Id 2-15. ARE 5% Exd 28 AN 4FE
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4B A % A = 3] AL FEEE 53

IYUE FEFZUIE YA ki Imidacloprid 5ol 34

Al S IE DA Al dinotefuran A Fol37d
carbosulfan ) .

A A Zhaju o] EA FLAA , , 5ol g4
Imidacloprid

23 WAs= o] Bel ARgE A= 3% EAE

5l
mzoly} Egalo] HFA ALFL oL HFAL AL FFAS 27194 APL

re

>
o
=2
>

ALEE R 359 HEolEXYWE A% A  Imidacloprid(ZYE),
Dinotefuran(2.41), Carbosulfan+Imidacloprid(M 72 & 25 25A wbgkdlo] A% Al&-5

o FY WE B AFAL AN o] Hxw A Uehhe AFE Aol
7

Mortality (%, mean + SD)

=)

. Insecticide Insecticide 50% Insecticide 50% Insecticide 50%
No Treatment Insecticide 100% . . X
50% +Wood Vinegar 300 +Wood Vinegar 500 +Wood Vinegar 1000
_E’_HE 10.83 £ 0.4762 98.03 £ 1.4572 94.73 + 1.6862 95.36 £ 1.6862 92.80 £ 3.9686 95.10 £ 2.3259
_9_)‘\_]_ 10.80 £+ 1.0583  96.20 £ 0.6245 95.86 *+ 2.4826 95.03 £ 0.6658 97.86 £ 0.3055 98.00 £ 1.9157
)\H 7&’;(}' 10.63 £ 1.7214 98.66 + 1.2220 97.16 + 0.6658 99.60 £ 0.6928 98.10 £ 1.0817 98.53 £ 0.9866
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Aphid Insecticides

100 - I o treatment

[ Insecticide 100%

B Inzecticide 50%

[ Insecticide 50% + w300
B Inzecticide S0% + MOWS00
B Insecticide 50% + 04000

a0 A

80

70+

G0

a0 4

Mor tality (%0 )

40
30

20 4

B 11

Imid a cloprid Dinotefuran  Carbozulfal + Imidacloprid

29 2-16. ARE Bok9 229 T4 AN A3E
. 8o

7FF0l19] Qo] HubA o A AFRE I gl 7FFo] A=A Pyriproxyfen(A1 7)),
Acetamiprid(2 23 &), Thiamethoxam(o}E}E}) <]
g et veive deAle fle Ao R YErst
FhatHlo] EAl ok BPMC(HMHAH O A+ Hxda E3tAld= 45
Akl A yvehbA] @gkov BPMC A g%
v &S YERT. Carbosulfan(¥HF32)9] 7

i
ofj
it
o
Hu
)
N
NS
Y
v
i
4
Au
ic,
)
il
o,
)}
=
S
@
=X
ay
=2
12
fo
5
[N
8
S
o
=
a
21
i
b
rlo
I
P

Nt EeAl 2 WEF yERbA] @9kA| W, Dinotefuran A 25 Hx S A sleds

dFEe] Srtste dAde]l vEbsE T
A
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A 24

1 A= 2 Wy
Bele] 4ol 2

2zl AFAY 442 & B4

Q3 WX+ 3.9g9] DifcoTM Patato Dextrose Agar (Bioscience)E

100 mlell 3|23 Hol autoclave® "B E]E 3k Fof Petri dish(F74d 50mm)el 3 mlE

A7 g Bx e A EHE FAeH] 98] 10—-10,00081 2 3] A H 290 (50 )=

Hjj %] 2] o]
F7100A

skl oh.

Fsitt. dgEs =

A 7Falt}. Petri dish T 5 A4 5 mm 72 S

A7) Slekel 79 Bt 24T FRe A7E 54

gk Fell 20T 2 uj

B AN E BAEe Fo el s Bgol #2 ASUT (F 2-10). 7 #9
AAEE 44-90% WA thdstAl el Hxoo] Ao gk z} Fo] 7o A
e 7 swe] wet AFE FE QAW el FHsHE 7w vebgel,

E2-10. 2 Ao AR wFe] o]
A7 2% ek Za 98 %2

Cylindrocapon destructans 54

Alternaria spp. (Root)
e Lead A N E AR AVsh, 74, EvbE,
I ria Spp. ea
crmarna sep AT DER 5
g, A,
Phytophthora cactorum o e
T 5
Rhizoctonia solani ARAFHuEY H
Colletotricum gloeosporioides A H AR}, =7
. E!_XET-%]:E’ N NE =
Pythium spp. Z ) ua) o W, AAF 5
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3 2—11o)A AR upe} o] Cylindrocapon destructims < thZTol A 78%2 A&
S Yoy HxdS HIMES o] s dAIglo] 81-84%2] AEES e A
Eo| 3-5%2 FZ ATt ¥elo| BAE = Alternaria spp. = BZ2 108 32X Nz}t 1009

A AgAS el FdFEo]l 8-10% A wo] o] Suby, HyHd 9 A4

71+= Phytophthora cactorums Sz Mo Fro| uwg} AZFEo] 7+

A
d 1002 34w Hxds HgdS wo dEo] 18% #AsTh. Rhizoctonia solani®
A= Exd 108 Ao oA 11% 7FA28A T Colletotricum gloeosporioides= 10

Hj el X 2lell s A 26% TFASIATE. Pythium spp.i= 1081 Aol A 46% FHA3FA T

FH

2—11. Bz o3 7% HFo] o] A ad

2xH
WS
—— 10bH 100HH 1,0008H 10,0006H
=Y
NE HEE HNE H¥E MF HE¥E FE H¥E [ZE HEE
(mm) (%)  (mm) (%) (mm) (%) (mm) (%) (mm) (%)
Cylindrocapon
destructims 39.0 78 40.5 81 41.0 82 43.0 86 42.0 84

Alternaria spp. (Root)
22.0 44 27.0 54 26.0 52 22.0 44 21.0 42

Altornaria spp. (Leaf) 50\ 75 a5 g1 265 53 280 56 355 71

Phvtophthora cactorum o o 7o 570 54 295 59 32.0 64 360 70

Rhizoctonia solani 440 88 385 77 435 87

Colletotricum
gloeosporioides 35.0 70 22.0 44 37.0 74 34.5 69 36.0 72

Pythium spp. 450 90 22.0 44
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&A= a%

A=A 2]

Ad=

73 IGRAZE %

529

A|34

1. IGR A%< HZFA <}

|AY 9 a3

E

ki3

7h BT A o

1) Az R Y

lugens)<t  NWEF(Laodelphax

WA ( Nilaparvata

]

o

=
S

3

9

7}al k=

WE

striatellus)

o

oy

e

ofp

A}

=
=

B
oy

~n
,._m.o

‘_ﬂo

-
)

a

A, (54 A ek

BRI

1Ll Ao HE ¥a, FALSA(

_
o

3ol

A<

=
=

glob) 1ml

(

/é]

Aol U, A}

W ALgakR) A

°F 5 cm

=
=]

A AH(14.5%10.5<4 o) 2] AFekitol] ]

TS THEaL 7)o 500ml PT—Ag% (oFo]A]2~) 9] F5o] FiE(XF 2F5em) S ZebA

_g]

btk (g D). o] A}

S

Tl SEAl =olAM Azt

)

B

E 5cm)ol

) = 2] 4 (4]

=
=

W (2 5~6 cm)

el

s

=
T

F2H(14.5%10.5x4 en') F 4ol
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el

e o] 4871 (=

100 ml £&=3%

57 -
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oﬂg]

CES X1

X o] 160—180 ule]aL

712 AHggen 13 4
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B oAgdE dwndoen
(IGR)7E #5510) A s 2
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o d Fo A= wHES0%S AZ8(35.9%)0] 7HE =i =EE100%9] AEE(20.4%)S
TAYT22.7%)HT B2 AEESs HEUNA, REES0%S Hxe E8AE Hxo
B3 058 wBE50%9 AEHS Wolmal: Ao eyt
Teflubenzuron
100 4 I N otrestment
[ insedcticide 100%
0 4 B insedicide 500
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a0 4 B insecticide S0 + WhS00
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70 4
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é &0 4 I
E 40 4 '
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30 4
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o4 | 1B
M. lugens L. griatellus
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WETe] A9 AYPAELAY 50T LAAEE APt A3 o 51199 HTES
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7t 44.6%, 41.3%, 43.6%°] AFE&S JERSTE. o] 2o Kol Hxol 3008, Hx 500
Hj, o 1000) £33 AETES F TR E AEFEo] #HAdE FEFES ey
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i AR deadrt st 5, ofZ2ykatel] tigk Rxo e mite v
T-3bel el S yERRT

- 146 -



Buprofezin+ BPMC

400 I M otrestment

[ insedicide 100%

0 4 B insedicide 500
[ insedicide 5086 + WWA300
80 B in=edicide S0% + WS00

[ insedticide 300 + 1000
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40 -

Mortality (%a)
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20 4

0 | 108 |
M. lugens L. griatellus
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€l) 18]3l Buprofezin +BPMC(O}ZZBIAL) F 57FA] o] L3 A GZHA(IGR) AFAE =
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¥ 2-15. IGR Als ASAe} H x99

(ot

=8 44

Mortality (%, mean + SD)

FA . . Insecticide 50%
No treatment Wood Vinegar 300 Insecticide 50% X

+ Wood Vinegar 300
g4 0.52 £ 0.0764 1.77 £ 0.0361 7.11 + 0.4455 4.40 £ 1.4005
v g 0.52 £ 0.0764 1.77 + 0.0361 19.26 + 1.8809 12.36 + 2.2460
=EE 0.52 £ 0.0764 1.77 £ 0.0361 27.65 £ 7.2691 7.94 £ 1.2445
A 2" 0.52 £ 0.0764 1.77 £ 0.0361 6.85 + 0.2546 1.88 *+ 0.0636
ofXZHFAL  0.52 + 0.0764 1.77 £ 0.0361 11.74 £ 0.4101 2.88 + 1.6359

Insect Growth Regulator

100 -
I o treatment

a0 i e
B Insecticide 50%
a0 4 [ Insecticide 50% + ¥WW/200
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Mortality (%)

40 4
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3} oolrEualsh Bxele 8B o] HENE e ST o4 A A
sl A hekd shulo| EA WEE wEe we YFEsh vedae glov, A%z
Ve 8EY w9 70 £F olshar
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Mortality (%a)

Mortality (%)
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L I otrestment

[ inseticide 100%
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Mortality (%, mean + SD)

No treatment

Insecticide 50%

Wood Vinegar 300
+ Wood Vinegar 300

Insecticide 50%

insecticide 50% —

‘Wood Vinegar 300

€} 0.52 + 0.0764

1.77 £ 0.0361 2247 £ 5.6257  26.45 + 4.8172

19.00 + 0.3900
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100 - N Mo treatment
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% 718t A% kG Ex £899 AFEF (FHirtRol)

2% 9] A=A, Fenpyroximate(2H]€) ¢ Fluacrylpyrim + Tetradifon(RHE)L 25
30% meke] e A== S el A9 Fenpyroximate 50% 9} Fluacrylpyrim + Tetradifon

50%E Bz 300Mst EFA HFel 27 Frhshe 3PS with aelw 449 43
H

3 2-17. "ujzpselel] wigh vles At Hxe 8 A9

Mortality (%, mean + SD)

Insecticide 50% insecticide 50% —
+ Wood Vinegar 300 ‘Wood Vinegar 300

AHd) & 0.52 £ 0.0764 1.77 £ 0.0361 7.21 £ 1.3597  28.51 + 2.0904 13.28 = 0.5116
AHE 0.52 £ 0.0764 1.77 £ 0.0361 1.17 £ 0.6045 23.75 £+ 3.0982 10.63 = 0.8500
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No treatment Wood Vinegar 300 Insecticide 50%
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Zx N3} carbosulfan®] E-g&o] W @ JpFolo] AH8S FAI|E E3E UEhY
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1. Acetylcholine estestrase (AChE) &4 E £

7L As R 9y

%=, 16L/8D°] #F7]
sad 7t v VFEE AYste] &
Ao Ay sLE dElstHA A st
Acetylcholine estestrase?] &S 4317 93l ofgel £ WHo=z A5}
WA HAE 0.3 ml9 0.1 M Tris—buffer’} £ & microcentrifuge tiubeo A &3j3}1
o} 28] 10,000 rpm 2 4Toll A 208 B9 YARYE 3 Holl FSAS 2L F
=831l th, @A §5F2 Bradford WS ©]-83}$ltt (Bradford, 1976). AchEel &4
Ellman(1961)°] WRell eJsto] g5k al=dl ofefob ek WA AHEE 100 mM Tris—HCI,
0.4 mM , 5 mM acetylcholine iodideE X3t tubedlA 108 <ot HE2-S A7l FH

microplate reader (Tecan, CA)E o] &3} 405 nmoll A 30x% 7tA o w2 SA3% .

¥ 2—18. 49 AChE &4 oA &3

WEE 52 0P gag TTIOR g g TR

s FAY + 5z Bxo -
50% 3004} 500+ 1000#

300) 500} 1000

2.8873 2.0150 2.4283 1.3700 3.2244 1.9240 2.8107 1.9207
(100%) (69.8%) (84.1%) (47.4%) (111.6%) (66.6%) (97.3%) (66.5%)

2.2973 1.4503  2.3493 0.8683 2.2620 1.1863 2.3283 1.2373
(100%) (63.1%) (102.3%) (37.8%)  (98.5%) (561.6%) (101.3%) (53.9%)

(@ AL FFFA - AT FFFA)
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A N. lugens B. L. striatelius
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A B C D E F G H A B C D E F G H
Solution Solution

A No treated, B: Manrupo 50%, C: wood vinegar 300, D: Manrupo 50% + wood vinegar 300
E: wood vinegar 500, F: Manrupo 30% + wood vinegar 500
G. wood vinegar 1000, H: Manrupo 50% + wood vinegar 1000

a9 2-30. HFX o Ex e ELAE Ui AChEY A=

ofAl A F AFFo] 7 B WFE50%+529300v]e] AChES] =7 v
St o 5 al el A A e el wel 2uf o] WA vebgth. A et HlaiA AChES]
& Ftths A2 R E50%+ 5243000 7 ATk olE -] Al Al A aLghah-g-o]
FohE S ouatal, Ee AEgo] e A AT Bt A UEuE ol fE Ay e
o} 1elal RERES09% W AP Bl RFREL0%+ 52930009 STt vtk 2 &
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M5 813HE9] carbosulfane carbamate] 2FAS] dFozEA 2F] Al
T AMAAE] Mgt EAs= AChES] 28-S oAST. o] 33E
AChES} Agsto] AChe] #ala-8& Aty =402 52 gt AChel ofsiA
e SAE YEl 2 A2 SA @Y (Oakeshott et al., 2005). ©] carbosulfan®] Z-x ¥
of AChEY &Ao] 533 #HA4d = o] carbosulfan
Avta FekE Tk, AR, carbosulfan®t 22 AlSo A
A%l BPMCx Hzx43 A A WS wloll =7 AChE & A8 28] S7FshA
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7L As Ry

Hel djsel "EA(HE TS ofd)FE 2B FHAS cloningsty] 9184 total
RNAZ SV Total RNA Isolation System(Promega)S ©]83to] FZ3Itt. RNA smaple (2
ul)E o] 83}o] everse transcription HF5S AAISA Y. 2Ed 2§24 3714 [small heat
shock protein (shsp), heat shock cognate 70 (hsc70), heat shock protein 90 (hsp90)]&
cloningdt7] #18to] A Fo=HE 349 primers A&ttt PCRYWM S F3dhe] &
S DNA HHAS =87 354 pGEM-T Easy Vector (Promega, USA)°| cloningd}$
b a2l A e FAAe fdVIMES AAska HA R 2Ed A RS Sl

Bz} AFA e E3tdo] ~2EH A FHAES] T ol ofdH I
st7] feke] Hel Hx 9, carbosulfan v EFAE A2 g Ho| E+E vhste] RNA
E F%3}9 ). Total RNAE 1% agarose formaldehyde geloll A 2]8tal Hybond—N 9ol
transfer3t}. Probe: dot blot differential screening®] 2JaA A¥HZ doto] A$3=
colony® HEl PCR W oz A=, PCR WHHoR =Z3l Ho I productE geld] A
purifydtil **P—labeled probeE DNA Random Primed Probe Synthesis W o2 x| =ait},
Northern blotell ©]3|A] true—positive clones A F e PCR fragmentE automated
DNA sequencerE ©]&3lo] ALEdg EX3Y Northernd WHEE Z7FA717] S &1A
antisense RNA probeZ A Z}&}e] A}&8t}. Antisense RNA probex *P-UTP (3000
Ci/mmol)®} MAXIscript i wvitro transcription kit (Ambion)E A& A}
Northern blot& probe (2 x 10° cpm/mD) ¢t 37 60Coll A 18417+ &2t hybridization &Y
(50% formamide, 5X SSC (SSC; 0.15M NaCl, 0.015M Sodium citrate, pH 7.0), 2.5X
Denhardt's solution (0.02% Ficoll, 0.02% polyvinylpyrrolidone, 0.02% BSA), 50 mM
Sodium phosphate (pH 7.0), 0.1% SDS, 200 pg/ml sheared herring sperm DNA, 200 u
g/ml yeast tRNA)o| A 2 A3t} Nylon membraneS wash solution (0.1X SSC/0.1% SDS,
65C)oll A 43] (74 30i)el 24 Aol 7 X-ray filmO = ZHA gt}
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4. 2% 2 22

BE T / JJEF Heat shock (cognate) protein 70 , 90 £% ¥ sequence

HEAF (V. Iugens)

NEBTF (L. striatellus)

GRP (Hsc70)

GATCATCGCCAACGACCAGGGTAACCGTATCACGCCGTCCTACG
TGGCGTTCACCTACGAGGGCGAGCGATTGATCGGTGATGCTGCCAA
GAACCAGCTCACCACCAATCCCGAAAACACCATCTTTGATGCCAAGC
GTCTCATTGGTCGAGAGTGGTCCGATGCCACCGTACAGAGTGATAT
CAAGTTCTTCCCATTCAAGGTATTGGAAAAGAACAGCAAACCCCAC
ATCCAGGTGAAGACCAGCCAAGGAAACAAGGTGTTCGCACCTGAGG
AAGTGTCCGCCATGGTGCTTACCAAGATGAAA (306bp)

[TANDQGNRITPSYVAFTYEGERLIGDAAKNQLTTNPENTIFDAKRLI
GREWSDATVQSDIKFFPFKVLEKNSKPHIQVKTSQGNKVFAPEEVSAM
VLTKMK (102A.a)

Hsp70

Hsp70

GATCATCGCCAACGACCAGGGAAATCGCACCACTCCCTCCTATG
TTGCCTTTACTGATACTGAACGCCTTATCGGCGATGCGGCAAAAAG
TCAGGTGGCTATGAACCCGAAGAACACAGTGTTCGACGCGAAGCGG
CTGATCGGCCGTAAGTTCGACGACCCGAAGATCCAGGACGACATGA
AGCACTGGCCGTTTGCCGTCGTCGACCACTCGGACAAGCCCAAGATC
CGCGTCGAGTACAAGGGTGAGCAGAAGACGTTCGCGCCGGAGGAGA
TCAGCTCCATGGTGCTTACCAAGATGAAA(304bp)

[TANDQGNRTTPSYVAFTDTERLIGDAAKSQVAMNPKNTVFDAKRLI
GRKFDDPKIQDDMKHWPFAVVDHSDKPKIRVEYKGEQKTFAPEEISSMV
LTKMK(101A.a)

GATCATCGCCAACGACCAAGGAAACAGGACGACACCCAGCTATGT
TGCATTCACGGACTCGGAGCGGCTGATCGGCGATGCGGCCAAAAATC
AGGTCGCAATGAACCCGAAAAACACCATCTTCGACGCCAAACGTCTC
ATCGGCCGCCGTTTCGACGATCCAAAAATCACTCAGGACATGAAGCA
CTGGCCCTTCAAGGTCTACAGCGACTGCGGCAAGCCCAAGATCGAGG
TGGACTTCAAGGGTGAGGTGAAGAAGTTCTCTCCTGAAGAAATCAGC
GCAATGGTGCTTACCAAGATGAAA (304bp)

[TANDQGNRTTPSYVAFTDSERLIGDAAKNQVAMNPKNTIFDAKRLIG
RRFDDPKITQDMKHWPFKVYSDCGKPKIEVDFKGEVKKFSPEEISAMVL
TKMK (101A.2)

Hsc70

Hsc70

TGATCATCGCCAACGACCAAGGTAACAGAACTACACCCAGTTAT
GTTGCCTTCACAGACACTGAGCGTCTCATTGGAGATGCTGCAAAGA
ATCAGGTTGCGATGAACCCCAACAACACAATTTTTGATGCCAAGAG
ATTGATTGGTAGGAGATTTGAAGATGCCACTGTGCAGTCTGACATG
AAGCACTGGCCCTTTGAAGTCATCAGCGATGGTGGCAAACCAAAAA
TTCAAGTACAATACAAGGGAGAGAACAAGACATTCTTCCCAGAAGA
GGTCAGCTCCATGGTGCTTACCAAGATGAA(304bp)

IIANDQGNRTTPSYVAFTDTERLIGDAAKNQVAMNPNNTIFDAKRLI
GRRFEDATVQSDMKHWPFEVISDGGKPKIQVQYKGENKTFFPEEVSSM
VLTKM(100A.a)

GATCATCGCCAACGACCAAGGTAACAGAACTACACCCAGTTATGT
TGCCTTCACAGACACTGAGCGTCTCATTGGAGATGCTGCAAAGAATC
AGGTGGCGATGAACCCCAACAACACAATTTTTGATGCCAAGAGATTG
ATCGGTAGGAGATTTGAAGATGCCACTGTGCAGTCTGACATGAAGCA
CTGGCCCTTTGAAGTCATCAGCGATGGTGGCAAACCAAAAATTCAAG
TACAATACAAGGGAGAGAACAAGACATTCTTCCCAGAAGAGGTCAGC
TCCATGGTGCTTACCAAGATGAAA(304bp)

IIANDQGNRTTPSYVAFTDTERLIGDAAKNQVAMNPNNTIFDAKRLIG
RRFEDATVQSDMKHWPFEVISDGGKPKIQVQYKGENKTFFPEEVSSMVL
TKMK(101A.a)

Hsp90

Hsp90

TCTCATCATCAACACATTTTACTCCAACAAAGAAATCTTTCTTC
GTGAATTGATTTCAAACTCTTCTGATGCTTTGGACAAGATCAGATA
CGAAGGTCTCACTGATGCCAGCAAATTGGAATCTGGAAAGGACCTG
CAGATTAAGATCATCCCAAACAAGAATGATAGAACACTCACCATCA
TTGATACCGGAATTGGTATGACAAAGGCTGACCTTGTGAACAACCT
GGGAACAATCGCAAAATCAGGAACAAAGGCGTTTATGGAGGCTCTG
CAGGCCGGCGCCGACATCTCGATGATTGGTCAGTTTGGTGTGGGTT
TCTACTCGGCCTACCTGGTGGCCGACAAGGTGACTGTGACGTCGAA
GCACAACGACGATGAGCAATACCTGTGGGAGTCATCCGCTGGAGGT
TCGTTTACGGTCCGTCCAGACCACACGGAACCCCTTGGCCGCGGCAC
CAAGATCGTGCTCTACATCAAGGAGGACCAGGCCGAATTCCTCGAG
GAGCACAAGATCAAAGAGATCGT (527bp)

LINTFYSNKEIFLRELISNSSDALDKIRYEGLTDASKLESGKDLQIKIIP
NKNDRTLTIDTGIGMTKADLVNNLGTIAKSGTKAFMEALQAGADISMI
GQFGVGFYSAYLVADKVTVTSKHNDDEQYLWESSAGGSFTVRPDHTEP
LGRGTKIVLYIKEDQAEFLEEHKIKEI (175A.a)

CACTAGTGATTCTCATCATCAACACCTTCTACTCCAACAAAGAAA
TCTTTCTTCGTGAATTGATCTCCAACTCTTCTGATGCGTTGGACAAA
ATTAGATACGAAGGTCTGACTGATGCCAGCAAGTTGGAATCTGGAAA
GGATCTTCAAATCAAGATCATCCCAAACAAGAATGATAGAACCCTCA
CCATCATTGATACTGGAATTGGAATGACGAAAGCTGACCTTGTGAAC
AACCTGGGAACAATCGCCAAGTCAGGAACAAAGGCGTTCATGGAGGC
GCTGCAGGCCGGTGCTGACATAGCGATGATTGGCCAGTTCGGAGTGG
GTTTCTACTCGGCGTACCTGGTGGCCGACAAGGTGACTGTCACGTCG
AAGCACAACGACGACGAGCAGTACCTGTGGGAGTCCTCAGCCGGCGG
ATCGTTCACTGTGCGCCCCGACCACACGGAGCCCCTCGGCTGCGGCA
CCAAGATCGTGCTCTACATCAAGAAAGACCAGGCCGAGTTCCTGGAG
GAGCACAAGATCAAAGAGATCGT (538bp)

LVILINTFYSNKEIFLRELISNSSDALDKIRYEGLTDASKLESGKDLQIK|
HIPNKNDRTLTIDTGIGMTKADLVNNLGTIAKSGTKAFMEALQAGADIAM
IGQFGVGFYSAYLVADKVTVTSKHNDDEQYLWESSAGGSFTVRPDHTEP
LGCGTKIVLYIKKDQAEFLEEHKIKEI (178A.a)

ag 2-31. B+ 2Ed X FAREY partial sequence 4
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(1) 2+ 2E#g 2 FAAEY partial sequence ¥4

Yo AEH A F-AA2 partial sequenceS NCBI Blast® #4913 Azt 9 A FoA

HEAY o] vE T A= GRP, Hsp70, Hsc70, Hsp90S, ool A& Hsp70, Hsc70,

9o
X
s
flo
Ho
>~
o
o
T
o
pav)
o

o 2Eds FAAE BB FR 2FEW sus ¥ A

F 2-19. 50 2EUAGE fdAbe] FAMY HaL

Protein
Hsp Species Accession Identities References
numbers
(%)
N. lugens . 100 .
Hsp70 L. striatellus . 76 .
L. sativae AAW32099.2 87 Huang, et al
D. antiqua AAY28732.1 85 Chen, et al
B. mori NP_001037396.1 85 NCBI database
N. lugens . 100 .
Hsc70 L. striatellus . 99 .
P. xylostella BAE48743.1 94 Sonoda, et al
T ni AAB06239.1 94 Schelling, et al
L. obliqgua AAV91465.1 94 Veiga, et al
N. lugens . 100 .
GRP B. mori NP_001036837.1 89 NCBI database
S. frugiperda AAN8B6047.1 88 NCBI database
P. interpuntella ABM88156.1 88 Shim, et al
N. lugens . 100 .
Hsp90 L. striatellus . 90 .
B. mori NP_001036876.1 90 NCBI database
L. migratoria AAS45246.2 90 Wang, H.X
M. brassicae BAF03554.1 89 Sonoda, et al
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(2) AFA+E2 TN X F Fd4 dEAL 4

WET(N Jugens)St NBF(L. striatellus)o] tdl HFxA3 Z3A] 714 2 AJUA &
H5 Yehd ®FFE(Carbosulfan) & &S wEo F TR Hol AEI
stress protein®l hsp703 hsp902] 2d EH S Boaxy Hxod S gl oar o]y

AAA Wk oAl da Ad sl

Nilaparvata lugens Laodelphax striatellus
1 2 3 4 5 6 1 2 3 4 5 6

DU s e s e o S [ AT o s s s ) |

1: No treatment, 2: Carbosulfan 100%, 3: Carbosulfan 50%,
4: Carbosulfan 50% + Wood Vinegar 300, 5: Carbosulfan 50% + Wood Vinegar 500,
6: Carbosulfan 50% + Wood Vinegar 1000

a9 2-32. X 9 Bxdo E&AYY diF 2EJ2gHE AR 2E A"

APA BEL+Ez EFo] AFFlE ofF T ALAAE Ao

rﬂ
Jo
)
>

ol
T e A AT FAET e F ApolE UER A @ty g eR wERE 4
Exd Z3tdo] ~2EY A FHA FFo AT dFS vAA] @ Ao= BT

&2 ssilztel] oajA WztstA wde] 31
=43t 4 2+ biomarker2A] &g Qi)
dZE S, 2o Chironomus® hsp70 FAAE=E F7]<0A4 AE=AQ fenitrothion¥
ethofenproxol 9Jallx Ldo] ZHATH Yoshimi et al. 2002). FH Sonoda®t
Tsumuki(2007)2] Aol 9|3t oJe] T/ AFAE whpde Ags)] 2 Ay 54 2%
A (chlorfenapyr)®e] 2Ed A F2A] @S fFrsle oz Hugh v o, o=

<
Efs el Bo] dFAle Tl webd dgHor 2ddns As it &

Ao A Fg3 AEYA FAXE BZNH carbodulfan THE A Wul ofug} T8 N9
Ao = W7t JeERA] AT T2 F-HAE0] o]yt AFAle] o f= d 7}

S WAY & glua AdEn
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=F % g<e IE 43

7} =& 4% AF: 54

1) Cyren M. Rico, Souliya Souvandoune, Lenuel Ohemeng Mintah, II Kyung
Chung, Tea Kwon Son and Sang Chul Lee. 2007. Effects of Mixed Application
of Wood Vinegar and Herbicides on Weed Control, Yield and Quality of Rice
(Oryza sativa L.). Korean J. Crop Sci. 52(4) : 387—392

2) Cyren M. Rico, Lemuel O. Mintah, Man Keun Kim, II Kyung Chung, Tae
Kwon Son, and Sang Chul Lee. 2007. Effects of Mixtures of Wood Vinegar
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AGRICULTURAL SCIENTIST 90(4) : 187—-195
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butachlor+chlomazone on weed control of rice (Oriza sativa L.). Kor J Weed
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4) Kim DH, St} HE, Lee S—C, Lee K=Y (2008) Effects of wood vinegar mixtures
with insecticides on the mortalities of Nilaparvata Ilugens and Laodelphax
striatellus (Homoptera: delphalcidae). Animal Cells and Systems 12, 47—52.

5) Kim DH, Lee s—C, Kwak D—Y, Lee K=Y (2008) Cloning of heat shock protein
genes from the brown planthopper, Nilaparvata Ilugens, and the small brown
planthopper, Laodelphax striatellus, and their expression in relation to thermal

stress. (in press).

. she B A3 2d
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of wood vinegar and sulfonylurea—based herbicides on the growth and protein
formation of barnyardgrass. 21st Asian Pacific Weed Science Society
Conference 413—418

2) AEE, o]H 4. Effect of wood vinegar mixtures with various insecticides for
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