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Weed Control Practices and Reducing Techniques

of Residues of Rice Herbicides in Ginseng
Gardens of Paddy-Upland Rotation Fields
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SUMMARY

I. Title
Weed Control Practices and Reducing Techniques of Residues of Rice Herbicides in

Ginseng Gardens of Paddy-Upland Rotation Fields

II. Research Purpose and Significance

1. Research Purpose

To establish chemical weed control methods in ginseng gardens of paddy fields and
to develop reducing techniques of residues of rice herbicides treated before growing
ginseng in rice paddy fields by planting green manure crops and application of soil

conditioners to paddy fields after rice harvest.

2. Significance of Research

As several weeds were dominant in ginseng gardens, ginseng growers pulled out
weeds by hand weeding practices. Therefore, convenient and economical safe herbicides
are badly needed to control weeds in upland ginseng fields as well as paddy ginseng
fields. Newly opened ginseng gardens 1n paddy fields after rice harvest showed
herbicide residues and thus reducing techniques are needed to study for preventing
ginseng injury by planting green manure crops and application of soil conditioners to

paddy fields after rice harvest before ginseng cultivation.

III. Research Results and Their Application
I. Weed Control Practices and Bioassay of Residues of Rice Herbicides in Ginseng

Gardens of Paddy-Upland Rotation Fields

1. Weed control by mulching and herbicide treatments in ginseng field.
Straw mulching was good practice to suppress emergence and growth of weeds In
ginseng fields and metolachlor+pendimethalin and metolachlor+prometryne controlled

- weeds without crop injury to ginseng. Oxadiazon+pendimethalin also controlled



weeds effectively, but showed slight phytotoxicity to ginseng.

2. Injury of ginseng as affected by residue of rice herbicides.
Butachlor+bensulfuron—methyl, halosulfuron-methyl+molinate, esprocarb+pyrazosulfuron-methyl,
cafentrazone—-methyl+anilos+pyrazosulfuron—ethyl and bensulfuron-methyl+molinate

injured ginseng seriously at half application rate level.

3. Biloassay of reducing effects ginseng by green manure crops and soil conditioners.

Rye, carbonized chaff and Rosasoil (organic compost) were most effective to reduce

herbicide residue according to bioassay.

4. Verification trial of weed control practices in farmer’s ginseng field.

Seeding or seedling planting of ginseng followed by straw mulching and treatments
of metolachlor+pendimethalin and metolachlor+prometryne controlled weeds in

farmer’s ginseng fields without crop injury to ginseng.

II. Reducing Techniques of Residues of Rice Herbicides in Ginseng Gardens of

Paddy-Upland Rotation Fields

1. Selection of green manure crops for reducing damage caused by residue of rice
herbicides. .
The growing of rye and hairy vetch after rice harvest in paddy field were most
effective to reduce rice herbicide residues compared to barley and milk vetch

based on bio-assay (emergence, growth of top and underground part of ginseng).

2. Selection of soil conditioners for reducing damage caused by residue of paddy

herbicides:

Carbonized chaff and Rozasoil '(organic compost) which showed high emergence
_and' grthh of top as well as underground part were effective to reduce residues

of rice herbicides among carbonized chaff, zeolite, Rozasoil and illite_.

- 10 -



3. Verification trial of reduction of the damage caused by residue of rice
herbicides in paddy-upland rotation fields.
Ryve and milk vetch growing showed higher emergence, weight of ginseng
roots. Among soil conditioners, Rozasoil and carbonized chaff showed good

results to reduce rice herbicide residues and produce top and underground

part of ginseng.

4. Effect of planting methods of ginseng on reducing rice herbicide residue
Hairy vetch, carbonized chaff and Rozasoil (organic compost) were so effective to
reduce rice herbicide residues that good top and underground growth were obtained
in one year—old __,:direct—seeding ginseng as well as 1n two year-old direct-seeding
ginseng regardless of planting methods. The residues of Buzanon (cinosulfuron+molinate),
Maphae halosulfuron—methyl+molinate), Mandri (bensulfuron-methyl+butachlor) and
Poolbacsa (pyrazosulfuron—ethyl+esprocarb) were all less than 0.0lmg/kg by the

residue analysis.

5. Verification trial on reduction of damage caused by residues of paddy herbicides in
a farmer’s paddy-upland rotation field
Hairy vetch and carbonized chaff were most efficient to reduce herbicide residue
and produce good top and underground growth of one year-old direct-seeding
ginseng plants after paddy-upland rotation paddy field was grown with green
manure crops or treated with soil conditioners. The residue of molinate and
- halosulfuron-methyl and other ingredients 1n four kinds of herbicides, i.e., Buzanon,
Maphae, Mandri and Poolbacsa, were mostly less than the detection limit. In the
two-year transplanted ginseng, cultivation of harry vetch and rye, and
treatments of zeolite, Rozasoil and carbonized chaff showed good results In
the top and underground growth of ginseng. The herbicidal residue 1n
two-years ginseng examined indicated that the ingredients such as molinate,
halosulfuron—-methyl and esprocarb were mostly less than the detction limit the

same as the direct-seeding ginseng and thus, it may concluded that residues

_11_



of above herbicides hardly influenced the growth of ginseng by reduction of
residue levels after one year cultivation of green manure crops or treatments

of soil conditioners.

[II. Implication for the Application of the Results

1. Seeding of ginseng seeds or planting of ginseng seedlings followed by soil
applications of metolachlor+pendimethalin or metolachlor+prometryne before straw
mulching in farmer’s ginseng fields were most effective to control major weeds

and thus this practices are recommended to ginseng farmers.

2. One year cultivation of rye and hairy vetch, green manure crops or treatments of
carbonized chaff and Rozasoil, soil conditioners are recommended to reduce rice
herbicide residues in ginseng garden of paddy-upland rotation field. These results

should be actively transferred to ginseng growing farmers.

3. Ginseng should not planted in the fields treated with Buzanon or Maphae among
miXed rice herbicides to be free from the damage caused by herbicidal residues.
Application of safe herbicides and green manures crops and soil conditioners are
recommended for growing ginseng in paddy field to prevent from rice herbicide

residues.

_1-2_
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Mol A Al AAS FERAAS AT §- wol A F A
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o] dAASel "ZHeE = AHEdd F 0, 4, 8, 12, 16| =AzxA FF
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ol = ite] & 2 A PAE ¥ AE FF¢F 2
(2006) Z A8 o) 72 79
O=AzA ZFIOFHAEE =d =AzAE A3t owAlza FF
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NA(EEZA) | A 27 73”&47} T EFNE T AW 2 AF
A A ZHRES Ay oL #F e 7Y
AN4& Azt 45 H FZFo) 7 A
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ELE AFH3 GCEAY oz =4
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el A AANYH A 2 =2)EE AAANSe X A FHF I
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gol 2= vk AFAME & AuFHEE Eol7] Hstd & AdE FEAZ
oz & AAZAAE AAse] B2 & Awizried HE HA &3 FAEsAY
e ZE22 Austs gAsSAuE AR Aoz AL FdE Agolt (s
2003)

FxAE ZEO AujBEdi FaFd ok F9o stuoln, Auiste FAEY FH
AWALZL, A, AR B4, F2wAle] a1 AzAY TR oFd we A

A3stE Aoz dEA] Urhe 5, 2004).%E8, A%
AAshs &40 gAY, 22, £2, 2238 2 284 5o Age Hz2E
o

ZolALt 442 AN Astd Agete FRAFLRA, FEBA =59

o}
AT feold EEAQ dEAYAZAZ dEE F7llA )5 AxAE I

ANgetam gor, o) AxAE YEIEoLA AxAd HE ARHo2 AT F Y=

r)-l

molinate, dimepiperate, pyriminobac, cyhalofop, pyriftalid %2 &&#|ojAY w9} 7)€}
A HZ2E WAY & Ao HHEZE oA ARAZE FAHA Jom o)z Al FxA 9
FFL FHELY 1/2 - 2/3%F A=l EFstria s, 2002).

ARANEFAN FrE 609FoE oA BAAT Yu FIFEH GRE

2003, W &, 2002). dAdA FWAeE FE & AR oSt Q
5(2002)2] AFA3 PEXEY, 4A+PEAEY " oo HxdAe]l A EA
AAE N2 AEA  Metolachlor, Metolachlor+Prometryn, Metolachlor+Pendimethalin,
Oxadiazon+Pendimethalin<  ¢14Fe]  ofsiiet ZbF7F Sl FH2UAEZIHR7E 33U
e 4 S(199%9)% # 51992 wAEd FAW =dAM FHze TAGEES
ZAErA T 28y o= e AabAiol A kA e} A A Abgol BHE AFE= ofA
AvE v g ARl .
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A=A quincloracel ©ar Aol ezt FE ZIETIH 2o]E 20-30U AE Aoz
olAbe] gk okt RE BAG & 4 Qi FAES 50kg/10a ojFe] FFELE EF
A2 gFo Z N A ZA quinélorac?4 A4kl gk ekElE AAaAFE T d/UTE o

5(1996) AT Hole= A AFT dAHA Ut
S AR et A xA o8] AL AxAL FAF FJEdE Fr EYFE, 239
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T
2 84 24 wet AdHer datd ¢ A2, EYodAM pendimethalin w3+ 5%

m[o

EoSRol GolATE 7HASH(Zimdahl &, 1984), E"J—"f“——‘?—% Z7FX 7= EYUHES
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NAFE 2 AR H 7] U'H—:*Cﬂ] dA e & F & 2447 oo} 90% o] & TLE
4= 51, molinate?] & F AV EGo| EAdtes 2AAA 41dolx, % AT
TFolAe 4292 ¥l A YvEW L, &7 5 molinated] &3 IFgHUdE FEE
AAe A3 68ug/m' FEAANE =& 39A szt HIAHUL, 448 = oS40l
At A e AL, 136pg/m TERAAE =F 249Ad ofsizt AstA dERG ofsvl
2dE7] AN E 29 o4 mEHolol BT AYTHE, 2003).EF FE& AzA
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304 ol x7IFEe] A AFHA 2 A
AEZAHE 60-80Y 0% FEAAE ALHTT B

TAHUTS HRH B = 5(1992b)el

AzAe] EFE ow ?4319} 2z WAL 9%

o.
=
21 ¥ Quinclorace] E&Eo| v X+ 9SS ZFASHS

AT 2olel @ AEAA A%, BARL AYF

o]glZ F A AA4ell= oFsfutd o] gL,

o0kg/10a A& 2 AFFHE g2 42T
ojgofl & Qlate] #E ATE givt

ajet Ao debd F gk E el

SR (A, 1991).
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EYo=Z2RE oryzaling 37t © @] dofr}

42 WY

S HE GRA HE dwHoez 3
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pendimethalin 3+ 2% 9}

Eo g5

AN A THBrewer 5, 1982). Oryzalinx&]lA] ESEH
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(2-chloro-6'—ethyl-N-(2-methoxy-1-methylethyl) aceto—toluidide (40%6), bA=s
(Metolachlor(2—chloro—-6'-ethyl-N-(2-methoxy-1-methylethyl) aceto-toluidide (2%) +

Prometryn (2, 4-bis(isopropylamino)-6-methylthio-1,3 5-triazine (19%), 2~ (Metolachlor
(2~chloro-6'-ethyl-N-(2-methoxy-1-methylethyl) aceto-toluidide (3%) + Pendimethalin
(N-(1-ethylpropyl)-2,6-dinitro-3,4-xylidine (396), 3l = A] (Oxadiazon
(b-Tert-3-(2,4-dichloro-5-1sopropoxyphenyl)-1,3 4-oxidiazal-2-one (4%) + Pendimethalin
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Table 1. Effect of mulching and herbicide treatments on

efficacy 1n ginseng field.

weed control

Dry weight: g/m°

Rate

%

Herbicide CA  CC Al Bl Al P EA Total' weed
(g/10a)
control
No Metolachlor
mulching (5 200 17.6 0.3 1.0 0.2 06 05 04 271c 62
Metolachlor+
Pengn‘etha]in 300 12.3 0.0 0.8 0.1 0.2 0 0 134b &1
(=Z¥)
Metolachlor+
Prometryne 200 9.4 0.2 0.5 1.0 0.0 0 0 11.1b &4
(72)
Oxadiazont
Pendimethalin 300 o.1 0.1 0 0.1 0.1 O 0 bdab 92
(3 =A)
Hand-weeding 2.3 0.0 0.6 07 04 04 01 45a 9
Control 27.2 2.3 6.5 15.7 0.0 179 1.1 70.7e O
Mulching hetachior 0 76 07 12 02 03 01 01 102b 77
Metolachlor+
Pendimethalin 300 0.0 7.1 0 0.0 0.0 0 0 7.lab 4
(ZE)
Metolachlor+ .
Prometryne 300 0.6 3.1 0 0.5 1.1 0 0 b3dabh &8
(772>
Oxadazont
Pendimethalin 300 0 0.2 0 0 0 0 0 0.Z2a 99
(3 ==
Hand-weeding 0.7 0 0.1 0.7 01 05 0 21a 95
Control 20.8 0.0 4.3 3.9 0.2 105 0.3 45.0d 0

CA: ot CC: &e FE Al A+ EBL vt o]
AL: 7i8] & Pit ¥ EA: /iU =E

" Means followed by the same letter within a column are not significantly different at

0% level by DMRT.

1gde Aoz T ol A HAH A zA

=

..31_

o)

&3 skt AlzA o3 A Fx& I+ oxadiazon+pendimethalin (8] =4]),

A

B}

1
2



metolachlor+pendimethalin  (F22)3 metolachlor+prometryne (ZE)ojA =& " A7E
BYTHE 1), '

At QAo As2 BA A Aol glv AU AxAAEY 55 F
metolachlor (7<), metolachlor+prometryne (Z2)3 metolachlor+pendimethalin (57 2)9l A
64.6, 645, 64.0cm=zZ ZFo] AJUHE 2). Metolachlor(F %), metolachlor+prometryne
(Z2€)3 metolachlortpendimethalin (F22)5 4t gk ¢ksjrt glo] AAFR o=
AL 2.7, oxadiazon+pendimethalin (I =X)= Z7]d <4 E velulo] Ao <7
2Fdgo] e

Table 2. Effect of mulching and herbicide treatments on growth and injury

of ginseng plants.

- Mulching No mulching

Herbicide (gf}‘igea) Phytotoxicity  Plant  Leaf Plant  Leaf
height number height number

Metolachlor(F<) 200 0 63.2° 4.8 64.6 45
Metolachlor
+orometryne( 2 300 0 64.5 4.9 61.6 5.1
Metolachlor
+pendimethalin( 5 2) 300 0 64.0 5.0 60.0 5.1
Oxadiazon | |
+pendimethalin(s = ) 300 2 62.0 4.7 60.0 4.1
Hand weeding ~ 0 62.9 5.1 - 63.3 5.2
Control - 0 62.4 4.9 61.0 4.7

" Date of measurement: July 23, 2004

Z71o ¢ksl& YEF oxadiazon+pendimethalin (3] =A])oj Al ¢1Ate] $=8Fo] &t}
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Table 3. Effect of mulching and herbicide treatments on yield of ginseng roots.

R Mulching No mulching
Herbicide ate : : . F : : "
(g/10a) Dia. Length Weight Vield Dia. Length Weight Yield
(mm) (cm) (g/plant) (kg/10a) (mm) (cm) ({g/plant) (kg/10a)
O posachlor 200 201 279 306 5453a 196 256 291 5186ab
Metolachlor+
Ié)rog(;:tryne 300 195 259 28.8 5l13.2ab 1386 23.7 276  491.8b
HHE
Metolachlor+
I(Jendil)'nethalin 300 182 250 275  490.1b 19.2 26.4 28.2  H02.bab
2
Oxadiazon+
I(Jeﬁldim]w):thalin 300 182 250 27.6 4918 178 259 25.3  450.8d
B 5 X
Hand weeding - 179 249 27.9 497 .2b — - — =
Control - 17.3 25.0 26.6 4740c 16.3 27.1 25.1 447 .3d
" Means followed by the same letter within a column are not significantly

different at 5% level by DMR'T.

o} = AMEA F 7FY AMEATE FAE ikl AR oS E

+ bensulfuron-methyl(¥+=#]), halosulfuron-methyl + molinate (7}

AN

pyrozonsulfuron-methyl (&

A5 ), Bensulfuron—methyl + molinate (Z=W) 1/2, 7 % WlEs =

b
r—

A 3] 33l JIAE S 3, molinate + azimsulfuron (TH43}), esprocarb +

A A EAEAL] FAE Q4 B F BA

L O
RO

Z9Y s ™ butachlor

), esprocarb +

8kA}), carfentrazone-methyl + anilofos + pyrazosulfuron—ethyl (%

NA A2 A &=

pyrozosulfuron—-methyl

(Z4rA}), pyrazosulfuron—methyl + mefencet (FH ) EFEFE L v Foll A A4boll AgE A4 AA

E}) bentazon (BFA}ZZ#)pyriminobac-methyl + pyrozosulfuron-methy.

+ bensulfuron—-methyl + molinate (@ %), pyrazoxyfen+piperophos (3]

A2 et Butachlor (vFAE), pendimethalin + propanil(Z AFH] ), oxidiazon(& £

(=), azimsulfuron

-2 1)) pretilachlor (&4

f oo

pp—r

E) clomazone+butachlor(£A4Y) & 9F A =AdAX
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Table 4. Effects of rice herbicide treatments on injury of ginseng in

paddy field.

L Active  Rate FPhytoto- . . Active . Rate Phyto-
Herbicide ingredient (g/10a) xicity” Hefblclde ingredient (g/10a) toXicity*
(Bt{calchl;)r 9GR 20 2 Pendimethalin+ EC 25 2

ol A E 5% ropanil 25+25%%
_ ° 40 2 laxw) P80 2
80 2 _. 100 2
E)ixidig}zgm EC 20 2 Bensulfiuron | 1GR o 150 4
= 2 1296 -methyl+ 0.17+5%
40 2 molinate 300 8
80 3 (EEFH “F) 600 9
](3E;L111:1;31_zo]1:'[1Jr ) 4% Ig/ 20 3 Halosulfuron 1(8}37"/ 150 1
HEAF L& 6 —methyl+ 0.18+7%
| | 40 4 molinate | 300 )
80 4 (v}a)) | 600 9
?%rei?ﬁgfnﬁbac GR . 150 2 Anilofos+ GPE | 150 6
pyrozosulfuro 0.1+0.07%% 300 4 E?;fe%r;}ff 20ne 0.06% - 300 3
n
N pyrazosulfuron | __
: ﬁiﬁ% % 600 4 —ethyl(F2}&) 600 J
Pyrazoxyfen+ GR 150 2 Molinailze*— ' 0 GR 150 3
plperophos 6+3% azimsulfuron 1+0.05% |
Ex) C%0 2 (g 300 8
| 600 3 | 600 9
](?’ret%]lac?lor GR 150 2 Butachlor+ | GR 150 ()
SYE bensulfuron
| _ 2% 300 3 “methyl 2.0+0.17% _300 | 9
600 3 (YH=4g) | 600 9
ébz églsslﬁlfﬁ?; ~ GR 150 4 Esprocarb+ GR 150 6
- - 0.03+0.08 300 D pyrozosulfuron 5+0.07% 300 9
mf'?th{H +0%% ~methyl
(=g <) 600 7 (3dA 600 9
Clomazone EC 20 2 Mefencet+ | GR 150 6
+butachlor 1.6+2% -~ pyrazosulfuron 0.07+3.5%
(=A14]) 40 3 ~methyl 300 8
(Th) q

80 4 600
* Phytotoxicity; 0-9; 0: no phytotoxicity; 9: dead. |

3T

(% 8}), esprocarb + pyrozosulfuron-methyl (Z8A}), pyrazosulfuron-methyl +
mefencet (LT FE 9 wiZFo A Q4o A3 AFYA AL veEFY T Butachlor
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(vtAM| E), pendimethalin + propanil (ZA}H]), oxidiazon (£2FEl), bentazon (BEAFL#H),
pyriminobac-methyl + pyrozosulfuron-methy!l (WxW), azimsulfuron +

bensulfuron-methy 1 + molinate (F#| %), pyrazoxyfen + piperophos (8}Zw}), pretilachlor

("%‘”HIE), clomazone + butachlor(£AY]) T 9F A xAd A= szt A A,

= AZAZF AAAS v X S A AFH 1S = AxAd oste Y50

| -

AA = FAEgo| ey F&872 AESE o] bentazon (BEAFZZ )3 azimsulfuron +

bensulfuron-methy! + molinate (53| %) A3 BE A A 70%0] ol dth (X 5). 9

1.

Aol A2 pbutachlor (PFAE), pendimethalin + propanil (2 A}¥]), oxidiazon (& 2E}),
bentazon (BtA}Z &), pyriminobac-methyl + pyrozosulfuron—-methyl (W5 W), pretilachior
(SUHE)ANAN w543 Aoz ARow, AzxAd o3 AAH=7 7HF A AT

g, E 694 B bk Zo] bensulfuron-methyl+molinate (£ =t 74), mefencet -
pyrazosulfuron-methyl (%F&), esprocarb+pyrozosulfuron-methyl (Z¥HA}), halosulfuron
-methyl + molinate (v}3}), butachlor + bensulfuron-methyl (¥t=3g]), molinate +
azimsulfuron ({3 3}), anilofos + carfentrazone-methyl + pyrazosulfuron—ethyl (-‘?—7}%)01]
q Qskel AEgol A4 wrtem, 44w ok wAT. 133 mefencet +
pyra“zosulfu.ron*methyl (7)), esprocarb +pyrozbsu1furon-—methyl. (& 8HA}L),
halosulfuron-methy! + molinate (7}3)), butachlor + bensulfuron-methy!l (¥+=3]), anildfos
+ carfentrazone-mehyl + pyrazosulfuron-ethyl (3A5) &5 %5 9 vFoA A4S 1
A= 1t Bensulfuron-methyl + molinate (£X=™4)3 azimsulfuron + molinate (%% 3})

AA Ao AEEol oy AGF Ao AA=HJL FHE Fal& BA.

=
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Table 5. Effects of rice herbicide treatments on growth of ginseng plants.

First evaluation®

Second evaluation®

Herbicide (g];}?%il) Height % Height Iéf'?rf d Stem b 26
(cm) Survival (cm) weight g /;?lraerllgt)  Survival
(g/plant)
Butachlor 20 11.2 96 16.7 0.125 0.032 96
(VHAHE) 40 3.9 100 123 0093 0026 100
30 6.9 92 8.6 0.090 0.024 92
Oxidiazon 20 9.8 92 12.6 0.119 0.027 92
(E2Eh) 40 6.3 100 3.0 0104 0023 100
30 8.9 100 9.3 0.088 0019 100
Bentazon 20 11.6 34 13.5 0.065 0.017 34
2 A0 10.1 80 123 0034  0.006 30
80 8.6 56 9.7 0.021 0.003 56
Pyriminobac-methyl+ 150 11.3 96 12.6 0.105 0.028 96
pyrozosulfuron—-methyl
(W =) 300 78 100 8.4 0.087 0024 100
600 6.5 100 7.3 0.056 0022 100
Pyrazoxyfen- 150  12.3 84 156 0.138 0.036 34
PiReTophos 300 43 80 5.3 0111 0027 80
600 3.2 92 4.1 0.113 0.022 92
Pretilachlor 150 12.2 100 156 0.111 0029 100
(EHE) 300 89 02 97 0136 0037 92
600 6.8 72 76 0.113 0.025 72
Azimsulfuron+ 150 85 76 123 0074 0.022 76
pensuliuron-methyls 355 53 60 7.6 0054 0016 60
(F4 %) 600 5.6 52 6.9 0.107 0.013 52
glomazone+ 20 15.2 64 17.8 0.086 0.022 64
utachlor
(&A1) 40 10.2 72 13.1 0.102 0.022 72
R0 11.2 60 13.1 0.073 0.015 60
Pendimethalin+ 25 96 76 12.3 0.144 0.037 76
propan. 50 89 92 110 0093 0023 = 92
100 10.3 72 12.0 0.091 0.024 72
Hand weeding = 15.3 100 18.1 0.172 (0.043 100

* May 21, 2004
® September 26, 2004
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Table 6. Selection of susceptible rice herbicides to ginseng due to herbicide

residue in paddy fields.

. . : . b
First evaluation® Second evaluation

. Rate
Herbicid | Leaf
CTRIEEE (g/10a)  Height % Height ~dry oW %
(cm) survival (cm) ( v&.;ei ght ) (g /plga nt) survival
o/plant
Bensulfuron-methyl+m 150 95 95 11.1 0.054 0.015 05
olinate |
(% o 4 300 76 25 8.7 0.016 0.003 25
600 5.3 40 6.6 0.09 0.004 40
Pyrazosulfuron—-methyl 150 6.2 95 9.8 0.113 0.023 95
+mefencet
(T 300 5.3 40 6.3 0.063 0.020 30
600 3.5 25 0 0 0 0
Esprocarb+ 150 6.3 55 116 0.036 0.010 55
pyrozosuliuron—-methyl
(ZukA}) 300 5.3 15 O 0 0 0
600 4.9 25 0 0 0 0
Halosulfuron-methyl+ 150 6.1 30 7.2 0.027 0.009 30
molinate |
(a} =) 300 0 0 0 0 0 0
600 0 0 0 0 0 0
Butachlor+ 150 6.2 45 7.0 0.072 0.018 45
bensulfuron-methyl -
(Tr=2]) . 300 0 G 0 0 0 0
600 0 0 0 0 0 0
Molinatet+azimsulfuron 150 6.8 80 9.6 0.130 0.029 80
(RHH 3}
300 6.1 65 7.0 0.045 0.014 65
- 600 5.3 40 6.2 0.023 0.005 40
Anilofos* 150 53 45 69 0067 0017 45
carfentrazone—ethyl+
pyrazosulfuron-ethyl 300 5.3 45 6.3 0.090 0.022 52
(375 . -
600 0 0 0 0 0 0
Hand weeding = 15.3 100 18.1 0.172 0.043 100

“ May 21, 2004
® September 26, 2004
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= AZA Qe FF 2 FFFAH8L X IS AR, H s Sl wE
Q1A FETA] QA ko] ZASHA T Butachlor (WFA) E), oxidiazon (£ 22E}), pretilachlor
(SYE)NA 270 714 AATHE 7). Bentazon (‘3}*}1%),pyrazoxyfen + piperijphd_s (a2 uj)
Fpendimethalin + propanil (Z&HH]) 125 =N 2%, A4, 2AEF0] 713 Ekor, FEZ
Fako] 07g o] Aotk elake] AR A5 Agt oslE €27 bensulfuron—methyl + molinate
(£ =4, halosulfuron-methyl + molinate (9}2}), molinate + azimsulfuron (%+3 38}), esprocarb
+ pyrozosulfuron-methyl (& 8FA}), butachlor +bensulfuron-methyl (¥+=#]), bentazon (BtA}ZL
24), azimsulfuron + bensulfuron-methyl + molinate (F#l%) EF 9 vlFrToM @& FHFS
B Attt &3] bensulfuron-methyl + molinate (ZX %), halosulfuron-methyl + molinate (¥}=)),
esprocarb + pyrozosulfuron—-methyl (Z8MAho]A QA4S FFHA7F A3 A .

kA QA A A S Y EW = molinate+halosulfuron (EWH); butachlor +
bensulfuron—-methyl (Z2F=3]), esprocarb + pyrazosulfuron-ethyl (T} 5 322 FE39A 9

AEAHS 95 A AzAs Asie =039
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Table 7. Effects of rice herbicide treatments on yield and yield components of

ginseng.

. Rate Length Dia Weight Yield . Rate Length Dia Weight Yield
Herbicide (g/10a) (cm) (cm) (mg/plt) (g/pot) Herbicide (g/10a) (cm) (cm) (mg/plt) (g/pot)
Butachlor 20 107 6.0 260 078 P endimethalin+ 20 9.7 5.9 240 0.72
(FFA E) propanil

A() 33 b 160 048 (A X}H]) 50 98 bH4d 170 051
30 31 57 170 0.51 100 99 5.3 100 0.30
Oxidiazon Bensulfuron
(228D 20 115 6.2 320 0.96 Cmethyl+ 150 86 4.7 200  0.60
A() 92 6.1 200 0.60 molinate 300 78 47 120 0.36
Y e 1
30 39 bHY 150 0.45 (=) 600 44 3.8 9 003
Bentazon Halosulfuron
(LAL-1 ) 20 90 5.1 170 0.51 Crmethyl+ 150 91 4.7 190 057
40 6.7 bl 130  0.39 molinate 300 88 43 110 0.33
%0 43 46 130 039 oW 600 57 36 3 002
Pyriminobac Anilofos+
B 150 117 56 210 063 OMO0S’ 150 80 57 190 057
pyrozosulfuron 3y 110 56 180 054 eyl 00 74 52 180 054
~methyl ' ' ' pyrazosulfuron- ' ‘ '
(=4 600 77 47 150 045 Yl 600 66 38 100 030
Pyrazoxyfen+ 150 9.2 6.6 260 0.78 Molinate+ 150 7.3 5.3 200 0.60
piperoplios 300 90 62 170 051 W)™ 300 52 40 140 042
600 73 bHb 130 0.39 600 54 3.3 120 0.36
Pretilachlor 150 11.8 79 240 (072 Butachlor+ 150 78 55 190 057
(LY E) bensulfuron
300 08 6.3 200 .60 —rr;et}gl) 300 68 498 120 0.36
(W=
600 91 57 170 0.51 600 55 4.1 110 0.33
Azimsulfuron+ 150 92 50 220 066 Esprocarb+ 150 77 47 190 057
bensulfuron pyrazosulfuron
-methyl+ 300 Hh& 49 130 0.39 "II’EDEthyl 300 75 45 110  0.33
molinate (ZF8FAh
(3| 9F) 600 53 44 120 036 600 49 33 7 002
Clomazonet 20 79 57 220 066 Velencett 150 100 53 200 060
butachlor pyrazosulfuron
(A1) 0 72 53 20 066 vl 30 66 53 160 048
. O
30 56 4.1 110 0.33 600 58 H.0 100 0.30
Hand weeding - 104 61 200 0.60
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o SHAE EGINEACD 9 =AxA AFA ALEaY ZEHA

A zA AR7E FEE A e gl E BAAIZ] fHstd SHlZE A
EFAFA A2l = Auig g2, 20061 39 104 A3 oA =ERFEEAT A E
1, 2)& AFAst oy EEY A v, 39 159 ARNFTAE FF39 69 20U
Aare] AdF H Ashie AFH FEF A Y3t AzxA IR FREAE
ZARRE A3 syl Aol o3 AFAGEAE AX FRAAT Ay 1 dZ EFolge
B ATl 94%E VY Y3 Aa, Aed AMTFe 91%E2 Folgo A
Ao, Adsts BFdME LA AN 7HF FEte] AzA FFRAZ 23971
= BFoIAT(E 8).

fol

s

o

Table 8. Reducing effect. of rice herbicides in one year-old ginseng plants after

growing green manure crops (Bio-assay).

Treatment Em?;/%t)ence lé;lega tfh lgrtlegl& Wf.{e?glt lglogot% digrgg}::er
(cm) (cm) (g) (cm) (mm)
Rye 94 3.2 3.0 0.85 15.6 0.0
Barley 92 3.1 3.5 0.72 15.3 5.4
Hairy vetch 04 3.1 8.5 069 152 5.2
Milk vetch ) 31 8.5 0.78 149 53

Control 91 3.1 8.5 0.75 15.1 9.3

ESA=HA Ao o]t ﬂ]izﬂ A g3 HAAE 3] AMEXE Wagner EEJ
ugste] Aujdte] AFAHEE AAF R zAME AR(FE 9), Folgd EFRHAF T
PBX= 7HE =X, F7I1HEQd ZARY AITE UBE FEsHon, AR A&
2ARA AP FEAEUTE S8 ASFE B, AxA FFHLZEAI 53t
et E A |

iy
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Table 9. Reducing effect of rice herbicides in one vear-old ginseng plants after

application of soil conditioners (Bio—assay)

Ermereence Leaf Leaf Stem Root Root Root

Treatment Og length diameter length weight length diameter
(%)
(cm) (cm) (cm) (g) (cm) (mm)

Carbonized 95 3.2 2.4 85 0.79 155 5.2
chaff
Zeolite 91 3.1 2.3 8.4 0.75 154 5.1
Roza soill 94 3.2 2.4 8.5 0.80 15.8 h4
[lite 93 3.1 23 8.5 0.74 15.1 5.0
Control 92 3.2 2.3 3.5 0.69 15.0 5.1

o gAEE AddAe oA FH2A dFAlE CAdE)

3483 AR Ee] AxdANS FUsty) el Mg 5% A2ANE AAsS AL
A7 EAEHAANA FAEE 24T AYF(FEEH 10mHE Y 3R o2 Hx s
331 At} 20053 449 179 =A%) <1 metolachlor + prometryn (Z¥), metolachlor

o

2,
el
o
a i

+ pendimethalin (¥ 2:), pendimethalin + propanil (ZA}H]), pyriminobac-methyl +
pyrozorsulfuron-methyl(W = W])¢+ azimsulfuron + bensulfuron-methyl + molinate (F#2)<
EGdAYS te, 74 AT HE 2 2 FEASS

fAlAM e 6% 69 23Ldae] g @A A, FY, F29 AR A E
latell oFsliZ7 AF (AR FElge A3 dlE EFov e osirt A
UENGTHE 10). 283 7€ 139 JQAe 2% 2 HFE 2ANS ZAI, ozZd, T,
dA e} FE Gl 240l EAFRS Aozt Ydev YWxde AFo] A

7ol #olbzl ZaFolArt.

- 41 -



Table 10. Eifect of mulching and herbicide treatments on the plant height and

injury of ginseng plants.

o Rate” Plant height (cm) e
Herbicide (g/10a) Mulching No mulching Phytotoxicity
Metolachlor+pendimethalin 300 22.1 22.0 0"
Metolachlor+prometryne 300 22.4 22.3 0
Pendimethalin+propanil 300 21.1 21.0 0
Pyriminobac—methyl |
+pyrozorsulfuron—-methyl 300 19.4 19.7 2
Azimsulfuron+bensulfuron |
rrolinate 200 22.1 21.5 1
Hand weeding - 22.7 224 0
Control - 21.9 21.2 0

" Formulation base.

" Phytotoxicity; 0-9; 0: no phytotoxicity; 9: dead.

AzA Ag 5FFd ZAE FxuAZTAE H3 e 3d B2 Axb|dA %
WN%older Fotian, & FEAFAME EF 0%l Yoz vHuy L HALZRE
VEFATHE 11), 28 Y Yl FHgodAes #F2uA 2371 St}

2005 9€ 15U ZAbE Q4 e WYTME FdH T HEd ANPoz
e AFolom, FAFAA Q¥ FFol A% =R UxUIAE B FE
LEFITHE 12).
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Table 11. Effect of mulching and herbicide treatments on the weed control etficacy

in ginseng field.

Rate” '

Herbicide Pa Sk BI Ly Pi Yk Mc  Total
(g/10a)
No mulching
Metolachlor
+pendimethalin 300 0.8 0 0.1 0 0.3 O 0 1.2a
Metolachlor
prometryne 300 0.5 0 O 0 0.2 O 0 0.7a
Pendimethalin
+propanil 300 0.6 0 0.8 0.3 0.1 O 0 1.8a
Pyriminobac
+pyrozorsulfuron 300 0.8 O 5.4 0 0.7 0 0 0.9b
Azimsulfuron
+bensulfuron 200 0 1.4 1.7 0.3 2.8 O 0 6.2b
+molinate
Hand weeding = 0 0 0.4 0.4 0.6 0 0 1.4a
Control = 0.9 314 2.9 1.2 75 34.5 3.8 82.2f
Mulching
Metolachlor
+pendimethalin 300 1.9 0 - 5.7 4.3 0 O 0 11.9bc
Metolachlor
prometryne 300 14 0 0 7.6 0 0 0 9.0b
Pendimethalin 0 4.2 0 49 58 0 0 0  149¢
+propanil
Pyrimimobac
+pyrozorsulfuron 300 1.9 0 14.8 2.2 7.4 0 0 26.3d
Azimsutfuron
+bensulfuron 200 3.5 0.8 13.9 2.6 3.1 O 0 28.9d
+molinate |
Hand weeding - 0.4 0 0.1 0 0.1 0 0 0.6a
Control -~ 0 15.2 03 0 14 16.3 0 33.2¢e
Pa: X o}E Bl: v} =4 o] Yk: o ¥
Kp: 7= Ly: ol Th: €4 &
Mk: 7] = 7}etate) Pi: o

" Formulation base.
" Means followed by the same letter within a column are not significantly different

at 5% level by DMRT.
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Table 12. Effect of mulching and herbicide treatments on yield of ginseng roots.

Mulching No mulching

Rate”

Herbicide  (g/10a) Dia. Length Weight Yield  Dia. Length Weight Yield"
| (mm) {(cm) (g/plant) (kg/10a) _(mm) (cm) (g/plant) (kg/10a)

Metolachlor

+pendimethalin 300 97 17.1 3.7 1776 8.9 16.2 2.7 129.6

Metolachlor

+prometryne 00 97 178 3.9 187.2 9.0 17.2 2.4 | 115.2

Pendimethalin

+propanil 00 100 161 3.8 1824 8.5 179 2.8 1344

Pyriminobac

syrozorsulfuron 00 103 155 4.4 211.2 9.1 16.5 3.5 168.0

+hensulfuron+tmo 200 106 158 49 235.2 9.7 16.6 3.7 1776

hnate

Hand weeding 109 148 4.8 230.4 9.2 175 3.6 172.8

Control 39 18.8 3.2 153.6 88 17.2 2.7 129.6

" Formulation base.

"~ Means followed by the same letter are not significantly different at the 5% level by

DMRT.

at, =2 &2 ZFaTo] s = FEF
AlE 2004 14 A S UEhd =ARA 458 AdRd 5% 29 F o R =9 Ay
3 ¥ 0,8 12, 1659 EZ AFHstH Ys 23 3 g1 E£E(1/5000a)9 =FS A
£33 AME o] 4ty Qi e, 2 2 AEF S A3 =AZAY AFI} A4ty o
3 W A mRE= Jege zAE A esprocarb + pyrazosulfuron-ethyl (Z4FAL)<}

halosulfuron-methyl + molinate (7F&]) A 8F7kA] QA So] JAEH oW anilofos +
carfentrazone—ethy + pyrazosulfuron—ethyl (3A5)& TF % 9 o Egﬁﬂfhﬂ AN B5F k)7t
Holx] gof IFAol At AMRETHE 13).

=AZA AFeEo] darFd vAle dFS HdHE, Aty oz wigEA g ZFEEFA
uth feo] He Ao Ueon] Az A2l & EFA A 7ko] AuhYol upe AR
ol xlo] 24t T LAY o] 27159 ). Esprocarb+pyrazosulfuron-ethyl (ZHFA})

47 o] Fol

05 9} halosulfuron-methyl + molinate (9F3}) ¥ & %27 8% 7A =
B @i, 1257k abeo] iz wlEl AL Aol ATH(E
Butachlor+bensulfuron-methyl (?t=2])2} anilofos+carfentrazone-ethyl +pyrazosulfuron-ethy]
(F-AHE) WZFA M 8F 7R A zA Zhiol] oste] w32 gixd nlgo i oy

o 2 2 2

%ol

14).
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1250]% REE 2ol7t 9T
Table 13. Effect of herbicide residues in the soil treated by standard or double rates
at different periods after herbicide treatments on top growth of ginseng
plants. -
Time after Standard rate (1X) Double rate (2X)
herbicide Herbicide Plant Leaf Leaf Leaf Plant Leaf Leaf Leaf
treatments height length weight number  height length weight number
(week) (cm) (cm) (g/plant) No/plant) (cm) {(cm) (g/plant) (I\b/dant)
Esprocarb .

0 +pyrazosulfuron 109 H.2 0 0 149 39 0 0
Halosulluron 157 43 16 10 120 41 11 10
Butachior 183 57 11 12 00 52 00 00
Anilofos -
+carfentrazone 56 54 14 2.0 142 56 1.3 1.7
+pyrazosulfuron

g Leprocar wron 148 65 12 13 152 51 14 16
Halosulluron = 158 g1 14 17 143 46 19 12
utachlor = 160 67 19 19 132 59 14 13
Anilofos
+carfentrazone 16 67 20 2.7 151 6o 2.9 3.0
+pyrazosulfuron

12 Lsprocar won 144 65 17 16 147 61 23 15

| Halosulfuron |
+molinate 162 6.1 1.2 1.3 150 5.7 2.9 1.3
butachor 169 68 23 21 144 62 24 19
Anilofos
+carfentrazone 16.3 6.9 2.1 2.0 152 68 2.1 2.4
+pyrazosulfuron
16 Sprecar eon 161 6119 21 157 67 08 2l
Halosulfuron
+molinate 163 6.2 25 2.1 143 5.1 15 1.8
‘Butachlor
+hensulfuron 167 55 15 1.9 144 56 2.4 2.1
Anilofos
+carfentrazone 167 6.3 2.4 2.3 b8 65 2.3 2.6
+pyrazosulfuron
 Control 157 66 24 2.6
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Table 14. Effect of herbicide residues in the soil treated by standard or double rates

at different periods after herbicide treatments.on yield and yield component

of ginseng.
Time after Standard rate (1X) B Double rate (2X)
herbicide - - Root Root Root dry No. of v; Root Root Root dry No. of v
treatments Herbicide lenogth d(i)g weight root Yield length dia weight root Yield
(week) (cm) (mm) (g/panit) (plot) (kg/ 103}_ ~ (em) (mm) (g/plant) (plot) (kg/10a)
Esprocarb
0 +pyrazosulfuron 89 7.3 1.5 1.7 76 119 8.2 O_.8 1.6 H6
Halosulfuron | -
rmolinate . 6.3 &1 1.6 1.6 79 7.4 6.9 0.9 1.5 73
~ Butachlor | - - . L
shensulfuron 74 8.2 1.4 1.7 97 6.3 | 6.7 1.2 2.1 - 380
Anilofos | |
+carfentrazone 9.3 9.0 1.9 2.2 98 10.7 8.1 1.9 1.9 95
+pyrazosulfuron | |
Esprocarb
8 e furon 1 76 16 22 % 92 72 16 14 89
Halosulfuron |
rmolinate 97 15 1.3 1.8 65 100 8.1 1.7 1.6 . 85
Butachlor -
rbensulfuron 98 83 16 23 102 89 86 19 21 %
Anilofos | |
+carfentrazone 107 9.7 1.9 23 106 85 94 2.1 2.5 105
+pyrazosulfuron |
Esprocarb . ' ' o
12 +oyrazosubfuron 10.7 8.9 2.0_ 2.1 110 104 85 2.0 2.0 100
Halosulfuron |
+rmolinate - 103 84 2.1 2.0 1.09 . __10.2 34 2.1 2.3 . 105
Butachlor P R -
+hensulfuron 10.2 89 23 3.0 115 10.7 10.1 1.8 2.1 103
Anilofos | | : o
+carfentrazone 10.3 86 2.4 2.8 112 103 78 17 25 101
~ +pyrazosulfuron | o
Esprocarb |
16 +pyrazosulfuron 97 9.3 2.2 2.8 110 10.3 9.1____ _2._.4 2.0 103
Halosulfuron |
rmolinate 10.2 9.2 2.8 2.8 140 106 79 26 23 106
Butachlor o
benculfuron 106 82 25 30 125 104 86 19 28 112
Anilofos |
+carfentrazone 103 91 27 30 131 @ 105 82 17 25 105
+pyrazosulfuron | | | |
Control 107 127 27 30 136
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o B &8 AAAE =elM F2A sAEAFTAE R AERA AR
D #H28A s71dSA %

FAES AdAuEd HEWAMS HHSY] fd AdEE 3T AzxAE QA

/K

T BU7IEAHAN wHAsd =T 2006 49 219 A zAQ

metolachloﬁprometryn (7¢), metolachlor+pendimethalin (7 2), pendimethalin+propanil
@RANE EFANE e, 4 AT ¥ 2Y B= RS 24@ A
kA A e 5% 69 27dF 7€ 17¢e dd@A AM(E 15 ojdAd JAM(FE 16)9
G E GHoE ZAG AR, ZY, T2 AAMdAN BE A4k o7t S A
Aakel 25 3;Y, w2, AAH oA SA 29 Zolrt {1

b

Table 15. Plant height and injury of one yvear—-old ginseng by mulching

and herbicide treatments.

| Plant
Mulching Herbicide ( gI}al’S;) height Phytotoxicity
(cm)

Mulching Metolachlor+prometryne(#<Z:) 300 22.6 0
Metolachlor+pendimethalin{ Z &) 300 22.4 0
Pendimethalin+propanil(Z A}4}) 300 22.0 0
Hand weeding - 22.8 0
Untreated control - 21.3 0

No - 20.5 0

mulching Untreated control

" Phytotoxicity; 0-9; 0: no phytotoxicity; 9: dead.
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Table 16. Plant height and injury of two year-old ginseng by mulching and

herbicidé treatments.

Plant
Mulching Herbicide ( gf}%z) height Phytotoxicity
(cm)

Mulching Metolachlor+prometryne(F-2~) 300 20.8 0’
Metolachlor+pendimethalin{ Z &) 300 29.5 0
Pendimethalin+propanil (72 z}8]) 300 29.7 0
Hand weeding - 30.0 0
Untreated control - 28.6 0

o - 8.3 ' 0

mulching Untreated control

*. Phytotoxicity; 0-9; 0! no phytotoxicity; 9: dead.

AP zANE FEAo] wste] AWHoR FRUARIL EFon, Ui
At M= 515%(E 17), 238 A4EolA & 435% WAl &7 =0 THE 18).
Hl

o] HAFNM ;Y Fa L AxudME BT 98%lY ES
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Table 17. Weed control efficacy of mulching and herbicide treatments in one

year—old ginseng field

Dry weight (g/m°)

%%

Mulching Herbicide Rate po pg sM AE PH BC Al Total'  weed
(g/10a)
control
Metolachlor+
Mulching Frometnyne 00 03 0.1 0 0 0.2 0 0 06a 989
)
Metolachlor+
Pendimethalin 300 0.3 0.2 0 O 0.3 0 0 038a 935
(29)
Pendimethalint
Sropanil (Z1AH)) 300 0.2 0.2 0.1 0 0.1 0 01 07a 9&.7
Hand-weeding 0.2 0.1 0 0.1 0 03 0.2 09a 983
Untreated
control - 85 4.8 1.5 1.8 47 0.9 3';1 25.3b b5l5
No Untreated B
mulching  control 144 114 36 4.8 10.2 24 54 bH22c 0O
EC: 3] DS: vlgo] SM: HZE AE: A&
PH: % EC: &% ALl AAHE

" Means followed by the same letter within a column are not Significaritly different at

5% level by DMRT.
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Table 18. Weed control efficacy of herbicide treatment in two year-old ginseng

field.
- Dry weight (g/m?)
_ ] %
Mulching Herbicide Rate EC DS CA AE PH BF Al ‘Total weed
(g/10a) - _._ control
Metolachlor+ : |
Mulching %’rormtlyne 300 0.4 0.2 0 0 03 0 02 1la 980
= 1) |
Metolachlor+ |
Pendimethalin 300 0.3 0.1 0 0.1 0.2 01 01 09a 984
(=Z29) - :
Pendimethalin+
sropanil (Z24H]) .300 0.2 0 0.2 0 -0.4. 0.2 0.2 "1."."2& 97.9
Hand-weeding 0.1 0.1 0 0Z2 03 01 0 08 936
Untreated control - 7.6 3.1 1.8 1.2 77 16 37 317/b 435
muﬁ:ll(')ling Untreated control - 13.2 12.6 4.2 3.8 119 39 6.5 50.1c 0

T ——
——n. . e rrr——

EC: ¥ DS: upgdo] CA: HolE AE: A&
PH: 9 # BF: 7| =57}2ArE]: AL A&
" Means followed by the same letter within a column are not significantly different at

5% level by DMRT. |

A Ao FFE EAZTIN 74 3, 22, F2 L AAVIAE B
F¥g vedoy 93 2 TEgAza FAYTANE B e SR
GERICHE 19088 294 QM9 SR Fudos 9dA el Had
Eror], EA2TAA A% B1, 3%, F2 2 AAdA wny e Fy2

GEMATHE 20).
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Table 19. Root growth of one year-old ginseng in paddy filed as affected

by mulching and hérbicide treatments.

Mulching Herbicide diomoter il wook o ifllg*)
| (mm) (cm) (g/plant) &/1ua
Mulching Metolachlor+prometryne 9.2 16.8 2.9 134.6b

Metolachlor-+pendimethalin 05 171 3.1 133.5b
Pendimethalin+propanil 9.1 16.5 2.6_ | 130.7h
Hand weeding 0.8 17.2 3.5 | 157.8a
Untreated control . 8.9 174 3.0 128.3¢c
No 37 169 27  1204c

mulching Untreated control

t Meéms followed by the same letter within a column are not significantly different at

5% level by DMRT.

Table 20. Root growth and vield of two year-old ginseng in paddy field s

affected by mulching and herbicide treatments.

- o _ROOt Root R(_)Ot | Yield
MulchingHerbicide diameter length weight (kg/10a)
(mm) (cm) (g/plant)

Mulching Metolachlor+prometryne 13.1 227 6.1 302.7b
Metolachlor+pendimethalin 13.8 23.1 0.7 308.6b
Pendimethalintpropanil 13.5 23.3 6.4 310.1b
Hand weeding 14.3 22.9 7.2 332.4a
Untreated control 12.7 21.4 6.0 221.3c

Mo 12.5 195 5.6 190.5d

‘mulching Untreated control

" Means followed by the same letter within a column are not significantly different at

5% level by DMRT.
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Table 21. Analysis of the herbicide residues in the field treated with mixed rice

herbicides after growing green manure crops.

Mixed herbicide Igﬁ ;?S;eigt Greeré rx;);;)anure ljlisafgf;
(mg/kg)
Buzanon(F-A}+=) Molinate Rye < 0.01
(Molinate+Cinosulfuron) | Barley < 0.01
Hairy vetch < (.01
Milk wvetch < 0.01
Cinosulfuron Rye < .01
Barley < 0.01
Hairy vetch < 0.01
Milk vetch < 0.01
Mapae(®}3]) Halosulfuron - Rye < 0.01
(Halosulfuron-methyl+Molinate) ~methy] Barley < 0.01
' Hairy vetch < 0.01
Milk vetch < 0.01
Molinate Rye < 001
Barley < 0.01
Hairy vetch < 0.01
Milk vetch < (.01
Mandri(%E=2}) Butachlor Rye < 0.01
(Butachlor+Bensulfuron-methyl) Barley < 0.01
Hairy vetch < (.01
Milk vetch < 0.01
Bensulfuron Rye < 0.01
-methyl Barley < 0.01
Hairy vetch < 0.01
Milk vetch < 0.01
Poolbacsa( Z¥AH Esprocarb Rye < 0.01
(Esprocarb+Pyrazosulfuron—ethyl) Barley < 0.01
Hairy vetch < 0.01
Milk vetch < 0.01
Pyrazosulfuron Rye < 001
-ethyl Barley < 0.01
Hairy vetch < 0.01
Milk vetch < 0.01
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Table 22. Effects of soil "conditioners and green manure Crops on residue levels of rice

herbicide residues.

. Residues
Mixed herbicide Ig%ﬁgls?gt Treatment quantity
! e | (mg/kg)
Buzanon(FA} =) Molinate : - Control - < 0.01
(Molinate+Cinosulfuron) Buzanon+Rye+Roza soil OO]_
Cinosulfuron Control < 0.01
| | Buzanon+Rye+Roza soil - < 0.01
Mapae(7}3}) Halosulfuron Control < 0.01
(Halosulfuron-methyl ~methyl .
+Molinate) | Mapae+RyetRoza soil < 001
Molinate Control < 0.01
- Mapae+Rye+tRoza soil < (.01
Mandri( =) Butachlor Control < 0.01
(Butachlor+ . - '
Bensulfuron-methyl) Mandri+Rye+Roza sal | < 001
Bensulfuron |
Control < 0.01
-methyl
Mandri+Rye+Roza soil < 0.01
Poolbacsa(=8Ah) Esprocarb | Control - | < 0.01
(Esprocarb+ | .
| PoolbacsatRyet+Roza soil - 0.01
Pyrazosulfuron-ethyl) Pyrazosulfuron
~ethyl | | Control -~ < 0.01
Poolbacsa+Rye+Roza soil < 0.01
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AzA AT/ FA4E Qo] WAL kAE AN A 53, 49 5
4|

n 22 Aujet ERAFA HelE B AEA AAA B AT AxA B

}gAET QAN Az RRIAN Fas FUAE LAY

2 oAge 2y AT BAW $dD = EFE 20039 129 ARt 2FEe A
Al 718 SAE A 2004. 4. 1949 (F)FHY FAEHE 200kg/10a
Ngag, 2EE A9 2 Hdd F o2004d 69 1296 WS ogsigon,
goleg AAse] NATFAL 4P FATFOER ASIYn, HvLEL

Xaksl7] 9138kl Wagner potol] 23 A4S ol A Av] 31

- Q1A Ao Rilfl?ﬂ] ZAEA Yol AFEE 4E ] AzAE AFe] AR A5
Z AE F= A zAZA wr=2](butachlor + bensulfuron-methyl), 1A} (esprocarb
+ pyrazosulfuron—ethyl), A} (molinate + cinosulfuron), ¥} (halosulfuron + molinate)
Solx, ¥ oot ¥ Mz FHo] Yhse 150% 20049 69 27U AEA 47IAE EH P
AEstd HE AW o, 24 AxA AEF duE o T4 flen, 20043
104 15¢ B & 8% F F¢ 2 2EHFAY S A8t EFEd A & T,
2y, Fojdadl] 2 9T 457 H0dES FAFEAH

3) EAMH &

71) Eofolgtsty RAEGREALE ESS AMFAS Y SAdA T3 & 20meshE
E3 s EdoE4dE Aage 15X ESFT) Wl o3 E< pH(pH
meter MP225) 2 A7) A%E%(Orion conductivity meter MI162)E ©]-£3}4
239 AIEY F718 @S Tywin WY oz, A4S Lancaster o=

&3 v AMAFEsF Y. wek x| @A Yo]l=(K, Ca, Mg, Na)2 Inductivity
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Coupled Plasma Optical Emission Spectrometer(GBC Integra XMP.
Australia) & AM&3l9 A3 FE=ZFH, 1978).

W) ZwsdE A
(1) Molinate®| ZH{F&24H
(7} A#Ade 24 ,
Molinate standardZ acetoned] &£&3dted 100 mg/Le stock solutione
AZAT. o] & 343le] 0.1, 05 1.0 2 3.0 mg/Le] ZEEAS ZA 3L
747} 9 uLA GC/NPDe) 8o} JEld chromatogram’de) peak WA &
o] &t EFAFTAH= FAAHAH-
(W) Al5H2A 1A
O MEF=
EUAR 40 gol| acetone 100 mLE FH7}8}e] rotary shakerol XA 300
mpml.E 1A T A FES6Y. FEES U 5 gAHEY Celite
5457} 298 biichner funneldol Al 7Z¢t o3tz o)w acetone 50 mLE
|71 R ZIAME AN Y AYH} FEUTH o] H Y& separatory
funneld] <7 ZH4 450 mLe} 50 mLe] EsAEFE 71813 60 mLo]
dichloromethane 2. & 23] ®4¥]3 ¥ anhydrous sodium sulfateZ ol A]
gotal 40C &4 oA et =3k th
@ AA

ANg AAE Y38t column chromatographic ¥ o] 35t} Florisil

5 g3 anhydrous sodium sulfate 2 go] 4422 % glass column (210
mm)< 70 mL¥ hexane 2.2 pre*-—washing‘?_ T 5 mL2 hexaned| #
439 BALE loadingstdth ©] F acetone/hexane(1/99, v/v) &E&-& v
30 mLEZ F2A1AH v 2lil, acetone/hexane(5/9, v/v) &80 50 mL=
molinateE &FA|A W2 F 7 F53AT §5 A5+ FIALE acetone
4 mLell A f3fsted zkz2+ 2 uL¥d GC/NPDAl Fdsted e
chromatogram’3 2] peak WAE IZTEPFHAIY vlusdy IFHE
A& 8 T
@ e A ™
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FAR EFAE 40 g9l 02 mg/kgd] FE0] HEE XELYS A3
H7F st A EFsIL 1A L HAE T U] BHRAS
AAH HrEs T34

@ A=A

Molinate®] GC/NPDAlA 2]l A4 HE% © 0.2 ng
w4l A& :0.01 mg/kg

dml ., _1
0.2ngx 9oL 40g =(.01mg/ kg

(2) Halosulfuron-methyl®] Z+7F&4H

(7h) AEAd e #A
Halosulfuron-méthyl standard& acetoned] £33ld 100 mg/Le stock
solutione  AE3ATE. o]E FHA3o 01, 05 1.0 % 30 mg/LY
FFE&YE FAsz A4 2 ul®  GC/NPDe| Fgste  veRd
chromatogram’d2| peak W4 & ©|&3ldq REHEAE A3t

(W) A2ENFE
EYAE 40 gol acetone 100 mLE A7 rotary shakerol A 300
rpmo.E 1A Tt A" F28Ud. FEE2 4 5 gH =Y Celite 5457}
23 biichner funnel’dol A ¢}, o333t o]w acetone 50 mLE £7] 2
ﬂ*}% Aol o] ofda FF3tAch o] oA

450 mLe} 50 mL-‘?—] I3 ErE JEm o 7)o

12,

separatory funneloﬂ 27

T
Z A L E B (NaHCO3) 1 g& 7}6}@1 Ad7t2] 33k B 60 mLY hexanel &
23] Fuid = Jr|EuEsS HEY A 28 A ESE 7] 3] Q4 2
mLE 7F8tal dichloromethane 60 mL=Z THA] #4jst ¥ anhydrous sodium

sulfateg-ol 4 @431 40C 2440 24 690 & 235 72AE
acetone 4 mLo} A &dste] Z+zt 2 pL¥ GC/NPDOl FYste] viepdt

chromatogram’t®] peak WHAHE EEAZSHAIY vlwde HF=HL
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EFAE 40 gd 02 mgkgd £ HEE EZFE4E HF9
H

Arhskel FLHA EFSHT 1N BUA PAR F 47 BAAAL AA
582 TIHA
() Az @A

Halosulfuron—methyle] GC/NPDojA 2l HA A& © 02 ng
FAHel A&$A 001 mg/keg

AmL . _1
0.2ngx Sl 40g =(0.01mg/ kg

(3) Esprocarb® ZHE4AY

(7h A=A el #AA
Esprocarb standardE acetone®l &-313t% 100 mg/L2] stock solution&
AzZ3ATH o]l A3l 01, 05 1.0 € 3.0 mg/Le] EFE9S XA
zbzb 2yl GC/NPDo| F4]5+ L]rE}‘r.ﬂr chromatogram”}t¢] peak WA &
o]-&sl] ET-HZFAES 3—?"‘*“}31'3}

EUAERE 40 g9 acetone .100' mlLE #7}8te rotary shakerolA 300
mpme Z 1AL B B FEIPT FEELS F 5 gAHE Celite
5457} ZH¥ biichner funnel’doll A 7<t, o33t oju] acetone 50 mlE
&7 H ZAE Aol 49 o FAEgT o] o WS separatory
funneldl 74 SF3 450 mL&} 50 mLe] T3S 718t 60 mLY
dichloromethane. 2 23] W3t 3 anhydrous sodium sulfateZ ol A
Hstal 40T 83 A sk

@ AA
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Nag AAE 95+ column chromatographic o] 35 2t} Florisil
5 giﬂr anhydrous sodium sulfate 2 g©] 52524 glass column (gl0
mm)E 70 mLe hexanel & pre—washingl T 5 mL9 hexanee] A
£38 ZAE loading3dt¥tl. ©] ¥  ethyl ether/hexane(5/95, v/v)
E3&] 70 mLE esprocarb® |&AIAH ¥ & IdFEE 3. w5
T ZMAFE acetone 4 mLol A &3etd ZZ 2 ul® GC/NPDA

sl Y Eld chromatogram? @ peak WAS T &7 FA3 W wdld

Wrhste] FASA EFSHIL 1IN B AT F A7) 2ARALS AA
35ee Taan
@ A&7

ol
-
o
-
0

Esprocarb® GC/NPDolA ] HA& A&
EAHel H&E3HA 0.01 mg/kg

Aml 1
2ul. 40g

0.2ngx =(0.01mg/ kg

U A S QA EAzA RF ARE ERABA LAY

EoAge gAdes =dA EdAFAY E=AzAld AR Apaw
2003 129 Q1x+3)

) 718 SAIE 98] 2004. 4. 1999 (F)FH 9 FTAEHA
200kg/10a Al&&93, ZEE AP 2 AHdd T 20043 69 12Y9]
o|detnomn, HIUoEFE MR AFFHE HA FTAFEHLE AMESIR L,

EGAFA Al @t 3L 95 Wagner potol 292 914 o] 44w sk,

-
oL
ol
N
1o
'-?rt
K
o
af.
o
(>
M
o
o,
2
Oz
oo
AL
(i
el
o
ulo

O
gtV )1 R ©
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AS Agsted HE 88 =zddqA 20049 10€ 299 = =4
FAQ T, ALFE, §71H] 2 AeolE 58

= A& 20033 128 Y ASlY EYEIA
A = F71E FAE 8 2004. 4. 1994 (F)EFe EAEHHE 200kg/10a
F3, ZElE] Y 2 AHYA E 20043 69 12do B E o)gsigoen,
SOl EE AX ] AP S HA TAZTHOE AMEEY I, %ﬁl&%zﬂﬂﬂ L
FA AHE F od 208 AAs EGHELE 1, FHEE TEI
FAEZ R S5

Il
Dol
ol
‘o
ojje

C
ol
e
]
o
o,
g
O
o
AL
i
e
oN

2) A&
71 AzxA A
B o]F 159 F<) 20049 69 27Y FART =EFo] AZ2A A= (molinate

+ cinosulfuron), vl#(halosulfuron methyl + molinate), %r=32)(butachlor +

bensulfuron-methyl) 2 Z49A} esprocarbpyrazosulfuron-methyl) & g0 2

2 8 A,

W EGASA Hal % e A
wAzA ARAGER} S5F ERNFAD T AodoE, §7)Hu] U
Aelo|EE A Al&Fo= sy, 2004d 10€¥€ 159 ¥ £33 & =n|xE

| mophel 4E(EE 2429, AL, ool E)e GEse] AZA

_k';’l,
ofN
o
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o) BEaAA R FAAE
ESNFA A} 6 Aujzt QGG WA= AFE 247 5
2005 119 39 FA45%F 2 242 F4590

A EA A2 @ suEAn F 20069 g EFS AA GC BHYL
&= =

A zA ] AT AZEFE 24 Qo

Eore] BHe B AHsd XM Fd F 0meshE EHFEE

wHE T EAE A EE 1A EFFT) e & EY pH(pH meter

MP225) 2 A7) A =% (Orion conductivity meter M162)E o] &3t &4 3} o).
oh) A4S 2A _

suag Aue EFABA Ao g = AzA BRAZERE BA57)
5t QA 1, 292 BFEAE AR TH

. GREBAMANAN A AYH HE = AZA 2FIH G

= AE2 39 vAT v4Y $dE = EAA 2004 6¥ 1299 HE ol
bR A, B o] 159 FH < 2004 6¥ 27 HAHEE =ELY AzxA FA=

(molinate+cinosulfuron), v+ (halosulfuron methyl+molinate), %= 2] (butachlor+be

nsulfuron-methyl) 2 Z¥Al(esprocarb pyrazosulfuron-methyl) 5 S FHFo =z
FFRBHEHI T BESAHFAR] T, ALHG0lE, &

7IEH] H detolEE A A8 HeR AP, 20049 10€ 15¢ ¥ 3 &
T(FE, 2ARY, A =0lE, o|FolE)S 34F 3T}

f -

2) AardA R FAoF
FAE AN EGNA A Be = AxAe IFANE Ao
zA}87] flete] 20059 119 39 EA9E L BAHS F4
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3) AL A}
ARuge) We = AzAS ARUNE ANHoE A A5l HuAH
#1492 243 BAF oA TN Z2 A4 1, 2429 HFEAE UA

3t WA 1500kg/10a, +71& HB] 300kg/10as A1&391,

b AzA A
B o]¥ 15¢ F <l 2004 6¥ 27d S & =E A A xA FA=(molinate
+ cinosulfuron), ©}d3ll(halosulfuron methyl + molinate), Tr=2](butachlor +
bensulfuron-methyl) % ZY¥rA}(esprocarbpyrazosulfuron-methyl) 5& F3HHLE
x| 2] 3} A T _

v EGNRA e " S8 AE A
B A & =AzA IFAFEHAI T EGNFAJ] T, ALTOlE,
F715H 3 dZolEE FHZAE A A ARG ASHFLZ A2 AT

o) BAA # SR sF | | |
EdAHEA Mot =v|E Auirt JAAASd AlAle %S TAE] Helke
2005 119 39 EA3E2 2006 39 23° HAL A AR

3) A&
7h) A4S AL
S8 AE Aot EIAFA A T = AzxA JFFAHFEAE B4

Ate] A SAEE A4 1, 2929 ASEALE DA
) ok B EA Y
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S
2 1 22 EA4A ZRU)
O Molinate&] %k

=
TT
DIEESI I T R

P Molinate : S—ethyl azepane-1-carbothioate; S-ethyl perhydroazepin—-1-
carbothioate; S—ethyl perhydroazepine-1-thiocarboxylate

3% : Clear liquid, with an aromatic odour.

V.p.: 746 mPa (25 T)

Kow: logP = 2.88

Solubility : In water 990 (pH 5), 900 (pH 9) (both mg/L, 25T).

Miscible with most common organic solvents.

Stability : Relatively stable to hydrolysis by acids and alkalis (pH 5-9at 407T.
Unstable to light. | '

) ARE 7171 B Al ek
~ Dichloromethane @ Burdick & Jackson (USA) FHE4 &
- Acetone : Burdick & Jackson (USA) Z{HEA &
- Acetonitrile : Burdick & Jackson (USA) HPLC&
- Potassium phosphate monobasic anhydrous : Junsei chemical Co.
(Japan) GR=
~ Sodium chloride : Junsei chemical Co. (Japan) GR%&
— Octadecyl] functionalized silica gel : Sigma-Aldrich Chemical Co.
- Bondesil-PSA : Varian Co. (USA)
- Sodium sulfate :Junsei chemical Co. (Japan) GR&
- Filter paper No.6 . Toyo Roshi Kaisha Co. ; Japan
- Rotary vacuum evaporator : EYELA Co. ; Japan
~ GCMS : Shimadzu-QP2010 with Autoinjector ; Japan
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th £47171 #2424
(1) 4717

GCMS © Shimadzu-QP2010 with Autoinjector ; Japan

Detector : MSD

Data system @ Shimadzu GC Workstation

Column @ DB-5MS (0.25 mm(i.d.) x 30 m(L), Film thickness 0.25 um)

(2) B4
Temperature : Columnprogramed from 80C for 1 min, 10C/min until
200 C and held for 5 min. Inj. port 280 C Interface 3007TC,
Ion source 200T
oplit Ratio : 20
Flow rate : He ; 1.0 mL/min
Injection volume : 2 uL
Ion source energy : 0.93 eV
Mode of 1onization @ EI-5IM
SIM-ion fragment : 126

x 9 ZA3EAA] molinated] retention times 2F 8.3 min©] 3l <.

o)) WeMel g
Molinate standardE acetone®] £&3td 100 mg/Le  stock solution
Azstgd. olg A5t 01, 02, 05 % 10 mg/Le EFEHGE A
2+zy 2 ulLAW GC/MDSe +£U3sted yEehd cﬁromatogramf’é}ﬁ] peak A

o) 4ot REABAE A4 AT

tilo

i
o

o

ul) AlE RN A

|5 40 go acetone 70 mLE H7ste| ¢ 200 rpmolA  60F3H
t}, F2E2EL oF 5 gAE Y Celite 5457} 24 Biichner funnel’dol A
stiL ojuf acetone 50 mL® &7 H IARE Ao o] A
o] o ME geparatory funneld =743 FFT 450 mLe 50 mLe

o

EY
B

-
i

2l
<2

A
Qe
ol

%

)
z0

dt
ol
4
2
O
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I FrE 75 60 mLY hexanel.® 23 Eul|dt ¥ anhydrous sodium
sulfateZ ol A E<3tal 40C FEAAM #HY - w830 IIFES 4 mlH
acetonitriled] A& & CiW PSA(Primary Secondary Amine)E ©]£3}
AASAFTE 50 mg AEL Cis? PSAE E-tubed] &7 £ 100 mg A=Y =
MgSOE A71sta AEsist A5 1 mLE FH3EA E-tubed 27|z ¢k 187
AP 4o} EE F 10000 pmolA AAEHFT FFAG Hsto] 77 2
nL¥  GLC/MSDel sty  HEY  chromatogram’t®] peak WA &

EFA A wase] 2FFS ASATH

vl) 7 = 3HA
Molinate2] GC/MSDA|A 2] #H4 A& 02 ng
wA Mo H&%HA (0.01 mg/kg

AmlL 1
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O Halosulfuron-methyl?] ZFE41H
7V R4 2 o]glekE AgAak

» Halosulfuron-methyl : methyl 3-chloro-5-(4,6-dimethoxypyrimidin-2-yl
carbamoylsulfamoyl)-1-methylpyrazole-4-carboxylate .
/3 White powder.
V.p.: < 001 mPa(257C)
Kow: logP = -0.0186 (pH 7, 237TC)
Solubility : In water 0.015 (pH 5), 1.65 (pH 7) g/L (207C).

In methanol 1.62 g/L (20C).

Stability : Stable under normal storage conditions.

L) AFE717] ROALS

~ Dichloromethane : Burdick & Jackson (USA) ZFEA4 &

- Acetone : Burdick & Jackson (USA) ZFEAME

- Acetonitrile : Burdick & Jackson (USA) HPLC&

- Phosphoric acid : Junsei chemical Co. (Japan) GR&

- Sodium hydrogen carbonate : Junsei chemical Co. (Japan) GR%

- Sodium chloride : Junsei chemical Co. (Japan) GR=

- Sodium sulfate :Junsei chemical Co. (Japan) GR=
- Filter paper No.6 . Toyo Roshi Kaisha Co. ; Japan
- Rotary vacuum evaporator : EYELA Co. ; Japan

- GCMS : Shimadzu-QP2010 with Autoinjector ; Japan

o £47171 R Mz

(1) &47]7]

GCMS : Shimadzu-QP2010 with Autoinjector ; Japan

Detector : MSD

Data system @ Shimadzu GC Workstation

Column @ DB-5MS (0.25 mm(i.d.) x 30 m(L), Film thickness 0.25 um)
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(2) =4 =24

Temperature : Columnprogramed from 80C for 1 min, 10C/min until
200C and held for 5 min.

Inj. port 2807 Interface 300C, Ion source 2007C

Split Ratio @ 20

Flow rate : He ; 1.0 mL/min

Injection volume : 2 uL

Ion source energy : 0.93 eV

Mode of ionization : EI-SIM

SIM-1on fragment : 154

« 912] Z 73} A halosulfuron-methyl®] retention time< ¢f 8.2 min®] <.

gf) Ao A

Halosulfuron-methy standardS acetonitrile®l] £3)3&te] 100 mg/Lel stock solutions
A Z3ATE o] & 3Aste] 0.1, 0.2, 05 F 1.0 mg/Le EFTdHE FAt Zh7Z 2 ulH
GC/MDS] F9Yste] Jebd chromatogram”te] peak WH-E o] &3] ZFHHFAE

a2 8k ok

240 goll 4 M Q14 €9 5 mL$} acetone 70 mLE #H7}sle] <k 200 rpmeoll A
FOEF AE F&E59c FEFEEL 2% 5 gAEY Celite 5457} Z'd Biichner funnel’d-ol A
St - o #stir o] acetone 50 mLE &7 R ALE Ao el oAy ek
of o} & separatory funneloll =74 FwT 450 mLe 50 mLe EHXAFAF-E 7FstaL

sodium hydrogen carbonateE A2 3 & 60 mL9% hexanel & 23] #¥|s ¥ hexane

=6 By ESE Yo} separatory funnelod] 71 ¥ QA 1 mLE A g3t AAA Az
% 60 mLe dichloromethane®o. & 23 &u|sdtal dichloromethane%d & #/E

sodium sulfate®olA E3l31 40C FEAAA Y - FF539Y. IFES 4 mL9
acetonitrile®l] A-&3]3 = 22 2 pLA GLC/MSDe] %3t YEY chromatogram”?y 2

peak HA g FT4FAH Y Hlulsto] IAFHFS FESHAH

o} anhydrous

- 67 -



wh) AZE3HA
Halosulfuron-methyle] GLC/MSDA| A2} H4A A== 0.2 ng
Aol A&skA 0.0l mg/kg

0.2ngx émf 4(1)g 0.01mg/ ke

ol
o
_OIL
o
o
2
ST
Jo
-~
b
ok
oY Fi
s
v
2
Y
flo
s
L
32
{1

Table 1. The chemical properties of soil in herbicidal residue experiment.

pH OM P20s Ex. Cation(cmd'/kg ") EC
(1:5) (g/kg)  (mg/kg) K Ca Mg (dS/m)
5.3 18 209 0.48 7.1 1.2 0.32

ZH| A5 9, HEY, doglA B ZAES Adjste] =AEzAdESYN [Tt
Aate] S % I A= IS A7) A3 =B8] % Ao

44 AAFH3t] Wagner LES] Fii FAE HF3t As AFE AAFo=z FAME
AF(E 2), A7 1d2Y Zote2 THE Aui+7F M4%E 7HE S5, AEd
A= 91%E Fotweo] 7HF d"Holiow, XAEE ASdME i“éiﬁﬂﬂ?ﬂ 7}
A5 JA 315cm, FEF 233cm, &F 08dg, T 156ecm 2 <3F7FE 55mmée
AE543E I

s
mlo
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Table 2. The growth of one year-old ginseng planted after growing green

manure cCrops.

Leaf Leaf Stem Root Root Root

Treatment Em%%gence length  width length weight length diameter
(cm) (cm) (cm) (g) (cm) (mm)
Rye 944 3.1ba 2.33a 8.5la 0.8ba 15.6a 5.5a
Barley 92b 3.11a 2.31a 8.4ba  0.72bc 15.3a 5.4a
Hairy vetch 9da 3.10a 2.25a 849a  0.69c 15.2a .24
Milk vetch 91b 3.13a 2.28a 8o0a 0.78b 14.9a D.3a
Control 91b 3.12a 2.30a 847a  0.75b 15.1a D.3a

" Means followed by the same letter within a column are not significantly
different at 5% level by DMRT.
" Observation date of emergence: May 10, 2005.

$4% ZAAME 3) Folee U sl WA A TN 96%E
Mg mkAw, Aere F37 Qom, AT Ago] YoiNE TUAMT B

bzt FRAEQ HolRAe Aed AMToE AR Ago] ok T AWE

e

C/NE&o} 1071518 Yol EdoA HA Rz BIP&FE Y3 dxo AAvHEE

o7l §lo] T3 =[] FUdE EddAs EYVAEH =

H AAE Ao dHA 3

oy 3, BEEFY 3E FAELS C/NEo] 2001 ooz w7 difd Eddd

FUEA FaAEHeUH ®E AlZle] AP, X ol sET Zu|xEo FIIAHox

EYRAdE] HAa T BE YEE oEdA HEE HuAgMes ¥ TEHE
§

RuFo] gtk 2T FAHEL EFHSE
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Table 3. The growth of two vear-old ginseng planted after growing green manure

Crops.
Emergence Leaf L?af Stem R(:"JOt Root .Root
Treatment (%) length width length welght ]eng’gh diameter
(cm) (cm) (cm) (g) (cm) (mm)
Rye Y6a 6.Da 3.2a 8.2a 3.0a 23.2a 7.3a
Barley 94a 6.1a 3.1a 79a 2.8a 20.4a 7.9a
Hairy vetch 96a 6.4a 2.9a 8.1a 3.1a 24.3a 8.2a
Milk vetch 95a 0.9a 3.0a g.2a 3.0a 23.0a 8.1a
Control O4a 63a  3.la 7.9a 29a  221a  7.2b
" Means followed by the same letter within a column are not significantly
different at 596 level by DMRT.
" Observation date of emergence: May 10, 2005.
o= A zA RETH ALE B QA
DA 83 =Eod BA=(molinate + cinosulfuron), 7} (halosulfuron methyl + molinate),

5= 2] (butachlor + bensulfuron-methyl) 2 %9 AH(esprocarbpyrazosulfuron-methy)) 5 4% 9]
AzAE A = HE Au)st o3, 20043 10€ 28U =AzA IFHZAEHN S5
EdN=ALd TE, AegolE #2715 E dHolET 452 Auu L, ELSNZA A
et AxA JIFAZT AH HABS Y3 FAE Wagner LE| FFsto] Aufste] H{AHEL
AAROZ ZASE AIN(HE 4) Sol&2 TRAYFZF B%E 7Y =R, 771
222U AT 9U%E FsotH o, Aty Aua ZARXY AT FEHA T T
Fa3d dHE B, EAR2Y AZo= <5 08g, <& 158cm, A% 54mme] $8 As<
H AT
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Table 4. The growth of one year-old ginseng treated with soil conditioners (Wagner pot).

Emeroonce Leaf [eaf Stem Root Root Root

Treatment Og length width length weight length diameter

(96)

(cm) (cm) (cm) (g) (cm) (mm)
carbonized 05a 320a  2.37a 3.492 0.7% 155a 5.22
Zeolite 91a 3.13a 2.30a 8.43a 0.7ba 15.4a 5.1a
Roza soil 94a 3.23a 2.3ba 3.h4a 0.80a 1b.8a 5.4a
Ilite 93a 3.14a 2.324a 3.47a 0.74a 15.1a 5.0a
Control 92a 3.1ba 2.31a 8.4ba 0.69b 15.0a H.1a

" Means followed by the same letter within a column are not significantly
different at 526 level by DMRT.
" Observation date of emergence: May 10, 2005.

A7 F 6.1c
Ao AAME =AU

5o ohE 2dE A4te) ofsfuAle
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Table 5. The growth of two year-old ginseng treated with soil conditioners (Wagner Pot).

Frmercence Leaf Leaf Stem Root - Root Root
Treatment & length  width length welght length diameter
(96)
(cm) (cm) (cm) (g) (cm) (mm)
Sg?gmmd 0954 59a 264 7.1ab 2.83 20.4ab 7.8a
Zeolite 93a 6.2a 2.7a 7.6a 2.6a 18.2b 7.0b
Roza soil 96a 6.1a 3.0a 8.0a 3.0a 23.5a 3.1a
Ilite 04a 5.8a 25a  65b 274 17.6b 6.8b
Control 94a 6.3a 3.1a 7.9a 2.9a 22.1a 7.2bew

" Means followed by the same letter within a column are not significantly
different at 5% level by DMRT. '
* Observation date of emergence: May 10, 2005.

20059 349 5 HARFEAW F A4S AQuiEr] A EUYE AFHSH AxA L EYF

- gon, HEAs= nhaf =g 2 F¥AlL 5 471A
&2 vl B9 halosulfuron-methyle] 138.6% %
dw< 801%%E 7t A2 342 How E

%= cinosulfuron, *PF# 2 molinate, =89 butachloret

bensulfuron—-methyl, &2AL2]l esprocarb I pyrazosulfuron-ethyl AE 52 0.0lmg/kg
ojtEAN FAAESHE nvte 2 HAEHo FAEQd A4 H O 7IE wAE Aeldl <A
RO 2 VEET

a2y FEx=2 Molinate=(238 1, 2) 0.02mg/kgd] ZFFFo] HEHJ L, vwizje
Halosulfuron-methyl( 28 3, HAAEL 0.0bmg/kgd =< EYU IAFHFES Ho EGFU
AFE2 A% AdTH VE FFEY WK AV S AR AERHYLoW, EF
Halosulfuron—-methyl< 0.0bmg/kge] A& o
HerEo], Eud IFHA U AxRA

3

Ox=

i s e s I = o & Aoz AIF A
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Table 6. Analysis of herbicidal residue in paddy-upland rotation ginseng growing field.

Residues quantity Recovered Detectable

Herbicide Ingredient analysis (mg/kg) 1('2/1{:}()3 (n}l_lgn}ﬁg)
0.02
Buzanon Molinate 88; 0.02 80.1
(Molinate+Cin < 001
osulfuron) i osuifuron <001 <001 111.3
_______________________________________________________________________________________________________________________________________________________________________ <00t o
0.05
Mapae Halosulfuron-methy] 0.05 0.05 138.6
(Halosulfu- 0.06
ron-methyl+M < 0.01
olinate) Molinate < 0.01 < (.01 33.2
< 0.01
< 0,01 001
Mandr Butachlor < 001 <001 50.7
(Butachlor+Be < 0.01
nsulfuron-met < 0.01
hyl) Bensulfuron—-methyl < 0.01 < 0.01 95.9
_________________________________________________________________________________________________________________________________________________________________________ <00l o
< 0.01
Poolbacsa Esprocarb <001 <001 97.5
(Esprocarb+Py < 001
razosulfuron-e < (.01
thyl) Pyrazosulfuron—ethyl < 0.01 < 0.01 84.1
< 0.01
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Fig. 1. Chromatogram of the standard solution of molinate (0.1mg/1)
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Fig. 3. Chromatogram of the standard solution of halosulfuron (0.1mg/L)
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Ao} =hlz = HAdbs Al 2000d. 7 B AlExRA FFHE BZARSE Z23(E 7)), A

39 A3 ZHFI7F 0.02mg/kg AE2HAE HA=2 molinate® 0.05mg/kgel ZF-7}
E 9 wl] @] halosulfuron-methyl 4252 0.0lmg/ke® 0.02meg/kg 0.2 ZF ko] Yo}z
AT, 3, Y, AP RA R 42 5¢ ANG FolE Hu B FFo| BAe
AEFA vgre] %oz 7awo] HFo] EAlst B dokh E3 FAHE A ogolE, 2
A 3 dEpolE Fo EYMFAE AT AYdAME SHAESY ARe LA E
UM EA S FFA FAGo] BA=29 molinate?} "l#}¢] halosulfuron-methyl 27 #<2 7
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Table 7. Effects of soil amendments and green manures for reducing herbicidal residue

, Residues | Detectable
Herbicide Ingredient ot Treatment combination quantity limit
analysis
(mg/kg) | (mg/kg)
Control 0.01
Rye < 0.01
Barley < 0.01
Hairy vetch < 0.01
Molinate Milk vetch < .01 0.01
Carbonized chaff < (.01
Zeolite < 0.01
Roza soil < 0.01
Buzanon Illite < (.01
Control < (.01
Rye < 0.01
Barley < 0.01
Hairy vetch < 0.01
Cinosulfuron Milk vetch < 0.01 0.01
Carbonized chaft < 0.01
Zeolite < 0.01
Roza soil < 0.01
Hlite < 0.01
Control 0.02
Rye < 0.01
Barley < 0.01
Halosulfuron .He}iry vetch < 0.01
Milk vetch < 0.01 0.01
~methyl Carbonized chaff < 0.01
Zeolite < (.01
Roza soil < 0.01
Mapae Ilite < 0.01
Control < 0.01
Ryve < 0.01
Barley < (.01
Hairy vetch < 0.01
Molinate Milk vetch < (.01 0.01
Carbonized chaff < 0.01
Zeolite < 0.01
Roza soil < 0.0
llite < 0.01
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Table 8 The chemical properties of soil after one year’'s growing of ginseng in a

paddy field.

pH OM PoOs Ex. Cation(cmd/kg™) EC
(1: 5) (g/kg)  (mg/kg) K Ca Mg (dS/m)
6.2 15 149 0.26 4.2 1.0 0.22 2005

wHAEe 59 2y, HojeRA 2 AP AW =AZAGEIN FFHI)
242 Qe A% B FFe] HAE 9FS BAS FHE 9), Fohee YR A
Au)E7t 95%2 7 Fmerglon], Helel sojEuMA] AWTE 04%9 =L Zo
etk =3 AR ASd Jgolde AT 944 66cm, EF 3.3cm
79emz 74 Aol Egom, Ao Agel deldE A+F AT/ 2F 33goz
A Z2gm, 5% AWTE 2 24dem, 2374 8lecmE A AEE9 Kol nEA
F5E AT BT

s
S
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o (o Mo
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Table 9. The growth of two year-old ginseng planted after growing green

mdanure Ccrops.

Leaf Leaf Stem Root Root Root

Treatment HnETgence length  width length  weight length diameter
(96) |
(cm) (cm) (cm) (g) (cm) (mm)
Rye Oha 6.6a 3.34a 7 9a 3.2a 24.4a 8.1a
Barley 94a 6.3a 3.2a {.8a 2.9b 22.1b 7.8b
Hairy vetch 944 6.1a 3.0a 7.8a 3.0b 21.7b 7.(b
Milk vetch 9ba 6.1a 3.1a 3.0a 3.3a 22.3b 1.2C
Control 93a 6.0a 3.2a 7.8a 2.9b 20.9b 7.5b

" Means followed by the same letter within a column are not significantly
different at 5% level by DMRT.
" Observation date of emergence: May 9, 2006
&, AleTtolE 22 Y dYolE Fo EYIFAE Mg EFNA EFT| A
A2 7k lake] Asdd mAle TS A ZI(E 10), Fotg2 EAXAY FE
A= F7E 96%, 5% E FEI AAHE BIon, AQolE ATE e o] 93%E
M A2 Eoled HAH. BT AAY4F AFd MR 2R A7 9% 6.4cm,
HZ 3lcm 2 HAH 79cmZB 7HE &353R ow, A AFO JdAME ZF 32g, &
245 2 2274 80mm=zE Ao 7 FSh
ael Aol HEFe AR A3 AR A% o] b BHsAAw,
Qo] sl 2 xolg wolx ol Ede] BHH Yt = AxAZ AT AFED

S Pl AR AdEFHIA
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Table 10. The growth of two year-old ginseng planted after treating soil

conditioners.

Emercence Leaf Leaf Stem Root Root Root
Treatment & length width length weight Ilength diameter

(96)
(cm) {(cm) (cm) (g) (cm) (mm)

Carbonized 95a 6.0a 2.3a 7.6a 3.0a 22.1a 7. 7a
chaff
Zeolite 03a 5.9a 2.9a '{.3a 2.8a 23./1a 7.3a
Roza soil 96a 6.4a 3.1a 7.9a 3.2a 24.5a 3.0a
Hlite 944 5.9a 2.8a 7.1a 2.9a 23.ba [ 4a
Control 93a 6.0a 3.9a 7.0a 2.83a 22.8a 7.ha

" Means followed by the same letter Within a column are not significantly
different at 5% level by DMRT.
" Observation date of emergence: May 9, 2006

of A e AdsrAuld A HARE mE = AzA Ty s
FAad AdAAMEZAA AHAGHA e = AxA AFIHE B
7] Ak AoAuier 1A AL ASAE 2AE d3s & 113 20
Eote2 FH[ A e oiM = oA AE el 95% = ZHE SRR, AEH
Ao M= FAF 316cm, HF 23cm B AF 852cm=E TR L, AFY I35
0.87g, <274 o.6mme Fod AS5E HAJAYES EFNZA A2 Folwo AA
8 AR TE 5% 2 JHY wokan, &2, ALEolE R AdEolE AT 93%E
92 Eokg= WEURIAL, AEdF A5 M= 77 Hud 2Aaxd A7 E%
3.14cm, ¥§F 234cm 2 F3R L, A AlHo doAM= 2F 0.83g, =4 148cm=
T 23E B, ALEo]EY dEtolE A+t AzxAlE AYEA F2 HET
Al 5ol Aol & xpolE Ho R eFskT.

aly

2
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Table 11. The growth of one year-old direct-seeded ginseng in the field

treated with rice herbicides after growing green manure crops or

application of soil conditioners.

Emergenc Leaf Leaf Stem  Root Root Root
Treatment y rate  length width length weight length diameter
(%) (cm) f{(cm) (cm) (g) (cm)  (mm)
(Green manure
Rye 93a 3.12a 23la &844a 0.79a 14.ba H.ba
Barley 92a 3.10a 224a 848a 0.80a 14.7a 0.4a
Hairy vetch 95a 3.16a 230a 852a 087a 14.1b H.6a
Milk vetch 93a 3.09a 223a 84ba 08la 13.8b 4.9a
Soil conditioner
Carbonized chaff 95a 312a 230a 848a 0.8ba 144ab 5.3a
Zeolite 93a 3.13a 228a 850a 082a 14.2ab 572a
Roza soil 0da  314a 234a 849 083 148a  55a
Illite 93a 312a 229a 847a 079a 14.7a D.7a
Control 93a 3.13a 227a 348a 090a 14.5a 0.4a

" Means followed by the same letter within a column are not significantly

different at 5% level by DMRT.

" Observation date of emergence: May 9, 2006
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Table 12. The growth of two vear-old ginseng in the field treated wijth rice

herbicides after growing green manure crops or application of soil

conditioners.
Emergence Leaf L_eaf Stem R(:)ot Root ‘Root
Treatment length wdth length weight Ilength diameter
(96) -
(cm) (cm) (cm) (g) (cm) (mm)
(Green manure
Ryve 92.8a d.1a 4.0a 6.6a 4.6b 22.6a 10.1a
Barley 91.4a 7.9a 3.7a 6.4a 4.8b 20.5ab 9.8a
Hairy vetch 94.5a 8.4a 4.1a 0.8a H.Da 23.2a 10.6a
Milk vetch 90.3a . 7a 3.6a 0.3a 4'fb  21.5ab 10.2a
Soil conditioner
Carbonized chaff 93.7a 8.2a 4.0a 6.7a bda  23.6a 10.5ba
Zeolite 92.6a 7.1a 3.3a 0.4a 5.1b  Z44a 10.2a
Roza soil 91.8a 7. 7a 3.7a 6.2a 4.9b 21.9ab 9.8a
Mlite 92.2a 7.6a 3.8a 5.8a 4.8b 19.8ab 0.6a
Control 90.9a 7.6a 3.7a 0.9a 4.6b 19.1b 9.7a

" Means followed by the same letter within a column are not significantly

different at 5% level by DMRT.

" Observation date of emergence: May 9, 2006

- 82 -



cuE, 429 2 soleMASY HulAE AuAE 1de] EFE AAse n
F GC BAME Foto] Bl =AZAY ARFS FFEA @ AME 13), AzA

H 2} = (molinate+cinosulfuron), a} i (halosulfuron-methyl+molinate), T = g
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Table 13. Analysis of the herbicidal residue in the field treated with rice
mixed herbicides (2006)

o _ ‘ Green Residues  Detectable
Herbicide Ingredient analysis manure quantity hmat
(mg/kg) (mg/kg)

Buzanon Molinate Rye < 0.01
(Molinate+ Barley < 0.01
Cinosulfuro Hairy vetch < 0.01
n) Milk vetch < 0.01
Cinosulfuron Rye < 0.01
Barley < 0.01
Hairy vetch < 0.01
Milk vetch < 0.01
Mapae Halosulfuron-methyl Rye < 0.01
(Halosulfur "  Barley < 0.01
on-methyl+ Hairy vetch < 0.01
Molinate) Milk vetch < 0.01
Molinate Rye < .01
Barley < (.01
Hairy vetch < 0.01
Milk vetch < 0.01

Mandr Butachlor Rye < 0.01 0.01
(Butachlor+ Barley < 0.01
Bensulfuron Hairy vetch < 0.01
-methyl) Milk vetch < 0.01
Bensulfuron-methy! Rye < 0.01
Barley < 0.01
Hairy vetch < 0.01
Milk vetch < 0.01
Poolbacsa Esprocarb Rye < 0.01
(Esprocarb+ Barley < 0.01
Pyrazosulfu Hairy vetch < .01
ron-ethyl) Milk vetch < 0.01
Pyrazosulfuron-ethyl Rye < 0.01
Barley < (.01
Hairy vetch < 0.01
Milk vetch < 0.01
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Data File:
Channel:
Sample ID:
injection Date:

e:WparkWsulfanviureasWhalo Instument (Cale):

Front = TSD RBeSULTS
Halo std 0.2
2006-01-09 05:14:49 PM

Run Mode:
Pesk
Calculation Type:

Varian Star #7
Analysis
Peak Area
Percent

e}
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Fig. 5. Chromatogram of the standard solution of
halosulfuron—-methyl in Maphae (halosulfuron-methyl

+ molinate) (0.2mg/L)

Data Fle:  e:'WpakWsufonylureasWhalo  instrument (CaleY Varan Star #]
hannel. Front = TSD RESILNTS Run Moda: Analysic
Sample 5 Halo std 1.0 FPeoak Poak Arca
Injection Date: S005-01-09 02:54: 27 PM Calculation Tvpe: Percent
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Fig. 6. Chromatogram of the standard solution of
halosulfurcin—methyl in Maphae (halosulfuron-methyl

+ molinate) (0.lmg/L)
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ata Fie: o WparkWsuifonytureasWhalo  Instrument (Calc): Varian Star #]

Channel: Front = TSD RESULTS Run Mode: Analysis
Sample 1D: Halo S~ . Peak Peak Area
iniection Date: 2006-01-09 10:20:53 PM Calculation Tvpe: Percent
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Fig. 7. Chromatogram of halosulfuron—-methvl in rve-grown soil

Data Fhg: 2. Wpark¥WsulfonylureasWhalo  Instrument (Calc): Varfan Star #1
Channef: Front = TSD RESULTS Run Mode: Analysis
Sarmpie 10: Halp 3~2 Peak Peak Area
Injiection Date: 2006-01-03 10:34:01 PM Calculation Tvpe: Percent

mvolts
]

Minutes

Fig. 8. Chromatogram of halosulfuron—-methvl in barley-grown soil
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Data Flla: e WparkWsuifonviureasWhalo Instrument (Calc):  Varian Star 21
Channel: Front = TSOD RESLULTS Run Mode: Analysis
Sample iD: Halo 5-3 Peak Peaak Area
Injection Date: Z006-01-09 10:47:11 PM Calculation Tvpe: Percent
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Fig. 9. Chromatogram of halosulfuron—-methyvl in milk vetch-grown soil

Data Fie: e WparkkWeulfonyireasWhalo  instrument (Cal)'” Varian Star #]
Channet: Front = TSD HESUITTS Run Mode: Analysic
Samplz D: Halg 5-4 FPoak Feak Area
imection Qate: c00B-01-09 11:00:22 PM Calcdlation Tvpe: Percent
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Fig. 10. Chromatogram of halosulfuron—-methyl in hairy vetch-grown

sSO1l
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of, GAESAAANNN AzAY AFAN A LA

A¥ANE7] FALS ARl HuAETANG EFAFAS AT F AzZA
AFAZ] FAE @] BF AFAPS ANSGL, A 1929 AS2A AIE

14), =8|23E Aul oA g ¥l AulT7F 94.3%9 7MY =2 Eoleg BN,
B Al A FoAE EEA T 936%E 71 EHgkonm XASE ASd oA =
oAz A7t AT M FE5 AE HA

Table 14. The growth of one year—-old direct—-seeded ginseng in the field treated
with rice herbicides after growing green manure crops or treatments

of soil conditioners.

Root

Ermergence Leaf Leaf Stem Root Root
Treatment 8 length wadth length weight length diameter
(96)
(cm) f(cm) (cm) (g) (cm) (mm)

Green manure
Crops
Ryve 92.5a 323a 2282 3.16a 0.72a 13.8a 5.1a
Barley 93.1a 3.2la 2.1la 8.29a 0.68a 13.4a H.2a
Hairy vetch 94.3a 366a 2472 867a 084a 14.7a H.9a
Milk vetch O1.1a 3.11a 2.15a &.5la 0.75a 14.0a 5.0a
Soil conditioners
Carboruzed chaff 93.6a 3.23a 2260a 8.27a 072a 13.9a D.4a
Zeolite 92.5a 327a 22ba 8.34a 0.70a 13.8a h.3a
Roza soil 91.6a 3.20a 222a 8.24a 0.71a 12.9al H.1a
Illite 90.5a 32la 2.-1ba &.19a 0.08a 12.8a 5.0a
Control 90.1a 3.08a 2.14a 8.20a 069a 12.1b b.2a

" Means followed by the same letter within a column are not significantly
different at 5% level by DMRT.
* Observation date of emergence: May 9, 2006

g AUANAES 197
Q144 ) 2]

EGAEA A2k

A 1A A AzA T s
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Table 15, Analysis of herbicide residue of one vear-old direct-seeded

ginseng in the demonstration field.

Residues quantity Detectable
Ingredient analysis - (mg/kg) . limit
Repeat 1 Repeat 2 Repeat 3 Average  (mg/kg)
Molinate <0.01 <0.01 <0.01 <0.01
Cinisulfuron <0.01 <0.01 <0.01 <0.01
Halosulfuron-methyl <0.01 <0.01 <0.01 <0.01
Bensulfuron-methyl <0.01 <0.01 <0.01 <0.01 0.01
Butachlor <001 <00l <001 <001
Esprocarb <0.01 <0.01 <0.01 <0.01
Pyrazosulfuron—ethy! <0.01 <0.01 <0.01 <0.01
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Table 16. The growth of two vyear-old transplanting ginseng in the field
treated with rice herbicides after growing green manure crops or

application of soil conditioners.

Leaf Leaf Stem Root Root Root

Treatment fmergence length width length weight length diameter
(%)
(cm) (cm) (cm) (g) (cm) (mm)

(Green manure
Rye 93.ba 1 9a 4.1a 6.Da b.1a 20.bab 10.0a
Barley 02.2a 8.0a 3.9a 6.4a 5.0a 23.7a 9.5a
Hairy vetch 93.7a 3.1a 4.0a 6.9a SN E! 24.2a 10.2a
Milk vetch 91.5ba 7.8a 3.9a 6.ha 4.6a 19.5b 9.9a
Soil conditioner
Carbonized chaff 92.4a 8.0a 4.0a 6.9a 4.9a 19.7b 10.1a
Zeolite 03.7a INE: 3.7a 6.2a 4.6a 21.0ab 9.0a
Roza soil 92.7a 7.9a 3.6a 6.3a H.1a 22.8a 10.6a
Ilite 91.3a INE: 3.6a 6.0a 4.7a 20.1ab 9.6a
Control 91.2a 1.7a 3.8a 6.0a 4'(a 19.8b 9.8a

" Means followed by the same letter within a column are not significantly
different at 5% level by DMRT.
" Observation date of emergence: May 9, 2006
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Table

17.

Analysis

transplanting

ot

the

ginseng

1n

herbicidal

the

residue

field

of two

treated

yvear—old

with rice

herbicides after growing green manure crops or application

of soil conditioners.

Residues quantity Detectable
Ingredient analysis (mg/kg) limit
Repeat 1 Repeat 2 Repeat 3 Average (mg/kg)
Molinate <0.01 <0.01 <0.01 <0.01
Cinisulfuron <0.01 <0.01 <0.01 <0.01
Halosulfuron—-methyl <(0.01 <0.01 <(0.01 <(.01
Bensulfuron—-methyl <(0.01 <0.01 <(0.01 <(0.01 0.01
Butachlor <0.01 <0.01 <0.01 <0.01
Esprocarb <0.01 <0.01 <(.01 <0.01
Pyrazosulfuron-ethyl <0.01 <0.01 <0.01 <0.01
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Table 18. Effects of soil conditioners and green manure crops on reducing herbicide

residues.
, Residues Detectable
Herbicide Ingredlgnt Treatment combination quantity limit
analysis
(mg/kg) (mg/kg)
Buzanon Molinate Control < 0.01
(Molinate+Ci Control+Direct sowing < 0.01
nosulfuron) Buzanon 0.01
0.01
Buzanon+Rye | 0.01
Buzanon+Rye+Direct sowing 0.01
Buzanon+Rye+Roza soil | 0.01
Cinosulfuron Control < 0.01
Control+Direct sowing < (.01
Buzanon < (.01
0.01
Buzanon+Rye < 0.01
Buzanon+RyetDirect sowing < (.01
Buzanon+Rye+Roza soil < 0.01
Mapae Halosulfuron Control < 0.01
(Halosulfuro  -methy] Control+Direct sowing < (.01
- hyl
n.met yirM Mapae < 0.01
olinate) 0.01
Mapaeerye < 0.01
Mapae+Rye+Direct sowing < 0.01
Mapaet+Rye+Zeolite < 0.01
Molinate Control < 0.01
Control+Direct sowing < 0.01
Mapae < 0.01
_ 0.01
Mapae+tRye < 0.01
Mapae+Rye+Direct sowing < 0.01
MapaetRye+Zeolite < 0.01
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(continued)

Residues  Detectable
Herbicide Ingredientanalysis  Treatment combination quantity limit
(mg/kg)  (mg/kg)
Mandr Butachlor Control < 0.01
(Butachlor+
n Control+Direct sowing < 0.01
ensulfuron
~methyl) Mandri < 0.01
0.01
Mandri+Rye < 0.01
Mandri+Rye+Direct sowing < 0.01
Mandri+Rye+llite < 0.01
Bensulfuron Control < 0.01
-methyl
Control+Direct sowing < 0.01
Mandrn < 0.01
0.01
Mandri+Rye < 0.01
Mandri+Rye+Direct sowing < 0.01
Mandri+Rye+Ilite < 0.01
Poolbacsa  Egprocarb Control < 0.01
(Esprocarb+ . :
Control+Direct sowing < 0.01
Pyrazosulfu
ron-ethyl) Poolbacsa 0.01
0.01
Poolbacsat+Rye 0.01
Poolbacsat+Ryet+Direct sowing 0.01
Poolbacsa+RyetMacsumsuk 0.01
Pyrazosulfuron
Control < (.01
—ethyl
Control+Direct sowing < 0.01
Poolbacsa < 0.01
0.01
Poolbacsat+Rye < 0.01
Poolbacsa+Ryet+Direct sowing < 0.01
Poolbacsat+RyetMacsumsuk < 0.01
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Fig. 13. Chromatogram of the standard solution of Molinate (1.0mg/L)
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Fig. 14. Chromatogram of the soil sample 2 vears after treated with Buzanon
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Fig. 15. Chromatogram of the standard solution of Esprocarb (1.0mg/L)
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Fig. 16. Chromatogram of the soil sample treated with Poolbacsa.
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A 6 & AMEREAM =8et si2litst V=82

O ZdAg A=A Fluazifop-P-butyl (Venture)S <14l A stEAZ2E WA ¢
sted 2L/ha Bk otz 59 &, 64 3%, 89 Faol AR EFA S, 194 35

ol A g ulg- FEA7|d = ATIA @S(Ginseng Production Guide for

olf

Commercial Growers. 2004 Edition, British Columbia, Canada).

O Glyphosate (Roundup Transorb, Touchdown 480)= €% & <lilo] Eof XHYEZ &
7] A 25l/ha 352 AS5FT Fxo X3 (Ginseng Production Guide for

Commercial Growers. 2004 Edition, British Columbia, Canada).

O Molinate JFAEZ=A A3, $¥o HAFAME 10-30ue/Lel AZHAL, =L
10-330pe/L, V2L 84w/l F#E7HA AEFAUL, v BARTF} YR FYo FE
4E AYATLNAE molinated VR A Fol dNBIZ AHste] BeAFL UL

(EPA. Fate, transport and transformation test guidelines. OPPTS 835.2210, Miki Sudo,

T. Kunimatsu, and T. Okubo. Concentration and loading of pesticide residues in lake

Biwa Basin. Water Research 36: 315-329).
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