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SUMMARY

I. Subject

Title : Studies on the stubble mulch methods of wild
edible greens in alpine slope farmland
Subtitles

1. Selection of wild edible greens for effective stubble mulch in alpine slope
farmland.

2. Soil management practices to reduce soil erosion by applying several
wild edible greens in alpine slope farmland.

3. Establishment of the amount and the method of nitrogen application on

cultivation of wild edible greens in alpine slope farmland.

II. Objectives and necessity of this study

Stubble mulch method is environmental protective for soil erosion by wind or
rain. The cultivated alpine area of Gangwon province is 17,044ha(90% of the
whole country's arable alpine land) and the 38% of it is slope land with gradient
of 30% or more.

In Chinese cabbage fields of slope lands, 80 ton of soil is washed out by a

flood every year, so it is necessary to consider about its counterplan.

Therefore, this study aimed to

1. Select wild edible greens of high profitable and effective for stubble mulch.

2. Evaluate the effect of soil erosion reduction by applying four wild edible
greens and measure pesticide residues.

3. Find out the optimal amount of nitrogen application on cultivating wild edible
geeens.

4. Illuminate the merit of ball fertilizer and granular type on cultivating Aralia

elata Seem. in alpine slope farmland.
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II. Study contents and extent

1. Selection of wild edible greens for effective stubble mulch in alpine slope

farmland.

This study was investigated for selecting wild edible greens of high profitable
and effective for stubble mulch. Natural habitats and characteristics of wild
edible greens to be applicable to alpine slope farmland were surveyed.

We surveyed the covering rate of 2 year old wild greens and the quantity of
weeds in slop farmland where have an altitude of 600 meter.

And also the roots surface area of rhizosphere, the quality of leaf and browse

vegetables were surveyed.

2. Soil management practices to reduce soil erosion by applying several wild

edible greens in alpine farmland.

We monitored the amounts of soil loss and runoff, and also we analyzed the
property of soil erosion and runoff, respectively. Plots planted with two wild
edible greens showed reduction of soil erosion significantly compared to plot
treated with Chinese cabbage. Runoff was also reduced in plots treated with two
wild edible greens compared to plot where Chinese cabbage were planted.

Wild edible greens farmers in Gangwon alpine area have noxious diseases and
pests, such as powdery mildew, rot, scab, Scythris sinensis and Ostrinia
scapulalis, in their farmland. We measured pesticide residues within crops
(Chinese cabbages and wild edible greens), soil and run—off water samples using
multiresidue analysis. All of the samples were collected from 2004 to 2006 at

Gangwon alpine area.

3. Establishment of the amount and the method of nitrogen application on

cultivation

_14_



cultivation of wild edible greens at high—slop upland area.

The amount of nitrogen was treated none and 4, 8, 12, 16kg/10a by urea and
9.5, 19kg/10a by compost.

The amount of nitrogen treated as the ball fertilizer were 9.2, 18.4, 27.6, 36.8
kg/10a respectively, and the amount of nitrogen treated as the granular fertilizer
was 36.8 kg/10a which was the highest level of that of ball.

IV. Study results and application

1. Selection of wild greens for effective stubble mulch in alpine slope farmland.

a. In this study natural habitats and characteristics of wild edible greens were
surveyed and 9 species(Ligularia fischeri Turcz., Ligularia fischeri Turcz. var.
spiciformis Nakai, Aster scaber Thunb., Ligularia stenocephala Matsumura,
Crisium setidens Nakai, Aralia elata Seem., Kalopanax pictus Nakai, Aralia
contientalis Kitagawa, Aruncus americannus Rafin.) applicative to alpine slope
areas were selected for preliminary

Selected species were planted at 30% gradient experimental plots that have an
altitude of 600 meters in Hongcheon. Growth characteristics and profits were

surveyed.

b. The covering rate of plant leaves depending on the times of the year affect
reducing soil erosion, evaporation, weeds on the surface of farmlands and it
prevent rising temperature. 2 vyears after planting, the max leaf—area—index
(Crisium setidens : 13.4, Aralia contientalis : 8.7, Aster scaber : 8.3, Aralia elata

: 8.3) approached to 100% covering.

c. The kind of weeds and the growth of wild edible greens were surveyed in
slope land that have an altitude of 600 meters.

In the spring, weed, Erigeron annuus L. dominated and Digitaria ciliaris Loel.,
Persicaria blumei Gross, Artemisia princeps Pampan., Chenopodium album L. grew

in experimental fields.
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In the autumn Digitaria ciliaris Loel. dominated and Echinochloa crus—galli
Beauv., Erigeron annuus L., Persicaria blumer Gross, Artemisia princeps Pampan.
grew.

The dried matters of weeds were 763.5g/m’ in non planted plot.

In Chinese cabbage experimental plot, weeds were reduced 79.8%. In wild edible
greens' plots, weeds reduced from 89.4 to 98.3%(Kalopanax pictus : 95.9%,
Crisium setidens 98.3%, Aralia contientalis 97.6%, Aster scaber 97.4%, Ligularia
fischeri  var. spiciformis 97.2%, Aruncus americannus 97.2%, Aralia elata 97.1%,

Ligularia fischeri 96.9%, Ligularia stenocephala 89.4%)

d. The second year after planting, wild edible greens residues conserved water
and returned organic matters to soil. These improved soil chemical and physical
properties.

The second year's residues were 12 to 17kg/10a in Chinese cabbage plot.

On the contrary, the residues of wild edible greens were 553kg/10a in Crisium
setidens, 421kg/10a in Aralia continetalis, 339kg/10a in Aster scaber, 241kg/10a
in Ligularia fischeri  var. spiciformis, 218kg/10a in Aralia elata, 118kg/10a in

Aruncus americanus.

e. As roots increased on the surface area, the saturated hydraulic conductivity
rose up. Comparing Chinese cabbage to wild edible greens(Aster scaber : 2.6m’/

2

W',  Ligularia fischeri var. spiciformis : 2.1m'/w’, Aruncus americanus @ 1.45m'/
m'), the root surface area of Chinese cabbage(0.07m’/m’) was smaller.
Especially, 3 year old Aruncus americanus. had many feeder roots spreaded to
rhizosphere. On this account, it was estimated that prevent soil erosion

effectively.

f. Tillage destruct soil aggregated structure and promote soil erosion by
rainfall.  So reducing tillage is environmental conservative method.

Tillage was necessary in Chinese cabbage once or more every year. On the
contrary, it was estimated that wild edible greens needs tillage once every 5 to
7 vyears in Ligularia fischeri var. spiciformis, Aster scaber and it needs tillage

once every 10 years or more in Aralia elata, Aruncus americanus.

g. As a checked results of quality, leaf vegetables(Zigularia fischeri, Ligularia

_16_



fischeri var. spiciformis,Ligularia stenocephala, Aster scaber) were affected
greatly by cultivated area environment and careful choice was necessary for
proper cultivated land.

On the other hand, browse vegetables(Aralia elata, Kalopanax pictus,Aruncus
americanus) were not affected greatly by cultivated land, so browse vegetables

were expected profitable in economy aspects.

h. As a results, 9 species of wild edible plants were applicable to alpine slope
land and 4 species(Ligularia fischeri var. spiciformis, Aster scaber Thunb., Aralia
elata, Aruncus americannus) of these were higher profitable in a point of view
of long time and more effective for stubble mulch than those of Chinese cabbage.

And the cultivation methods of 4 species were established in this study

2. Soil management practices to reduce soil erosion by applying several

wild edible greens in alpine farmland

a. Plots planted with two wild edible greens showed reduction of soil erosion
significantly compared to plot treated with Chinese cabbage. Runoff was also
reduced in plots treated with two wild edible greens compared to plot where
Chinese cabbage were planted. As slope degree increased, the soil loss and
runoff concurrently increased. According to these results, several wild edible
greens could be candidates for replacing representative crops, Chinese cabbage

in alpine farmland.

b. Pesticides are not selected and used in a proper manner by wild edible
green farmers: most of farmers selected pesticides by their experience (44.4%
of the answered) and dealers recommendation (39.8% of the answered). We
measured pesticide residues within crops (Chinese cabbages and wild
vegetables), soil and run—off water samples using multi residue analysis. All of
the samples were collected from 2004 to 2006 at Gangwon alpine area.

Six pesticides were detected in wild edible greens and soils, ranging from

0.002 to 0.841 mg kg_1 and from 0.002 to 0.094 mg kg_l, respectively.
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However, 18 pesticides were detected in Chinese cabbages and soils, ranging
from 0.002 to 0.603 mg kg_1 and from 0.002 to 0.119 mg kg_l, respectively.
Pesticides were not detected from water samples but Endosulfan, ranging from
0.005 to 0.009 mg kg ' in wild edible green farmland. This result showed that
usage of pesticide in wild edible greens was lower than that of Chinese cabbages

farmland.

3. Establishment of the amount and the method of nitrogen application on

cultivation of wild edible greens in alpine slope farmland.

a. Establishment of the optimal amount of nitrogen application on cultivation of
wild edible greens at high—slop upland Area.

This research was conducted to find out the optimal amount of nitrogen
application on cultivating wild edible greens(Aster scaber and Ligularia fischeri.)
at high—slope upland area.

The amount of nitrogen was treated none and 4, 8, 12, 16kg/10a by urea and
9.5, 19kg/10a by compost. After experiment, the soil pH was higher all
treatment both Aster scaber and Ligularia fischeri. field than that of before
experiment, and the content of organic matters in soil was higher at compost
treatment than those of urea. In harvesting period, the total nitrogen content
was 1.85~2.42% in dried Aster scaber and 1.85~3.25% in dried Ligularia
fischeri .

Nitrogen content was increased at more nitrogen application treatment and the
intensity of leaf color was increased too. When more nitrogen application was
treated by urea, the growth and yield were better. But the growth and vyield
which was treated by—product compost were very poor. In case of Ligularia
fischeri., we got the same result. As the level of nitrogen was increased the
amount of N-—uptake into Aster scaber and Ligularia fischeri was increased. But
N efficiency was decreased as nitrogen level was increased. The N efficiency of

by—product compost was very poor compared with that of urea.
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In the relationship of the amount of nitrogen treated and the yield of Aster
scaber, we could find out regression equation, y = —2.97x° + 73.8x + 525.
The amount of nitrogen for maximum vyield was 12.4kg/10a. In case of
Ligularia fischeri.,, the relationship of the amount of nitrogen treatment and the
yield was y = —1.35x"> + 32.9x + 52.9. The nitrogen requirement for maximal

yield was 12.2kg/10a.

b. The effect of ball fertilizer on cultivating Aralia elata Seem.

The objectiveness of this study was to find out the effect of ball fertilizer on
cultivating Aralia elata Seem. The amount of nitrogen treated as the ball
fertilizer were 9.2, 18.4, 27.6, 36.8 kg/l0a respectively, and the amount of
nitrogen treated as the granular fertilizer was 36.8 kg/l10a which was the highest
level of that of ball. In soil characteristics after this experiment, soil pH and
available phosphorus was tend to be increased but the content of nitrogen and

soil conductivity were low. After harvesting, the total nitrogen level in dried

Aralia elata Seem was 5.2~5.6%. It was much higher compared with Aster
scaber and Ligularia fischerl. The levels of phosphorus and potassium were 1.5
and 3.5% respectively. As a whole, the growth of Aralia elata Seem. at ball

was much better than that at granular fertilizer.
Even though a half of nitrogen was treated by ball fertilizer, the growth and
yield were higher than those of granular fertilizer. As a result, ball fertilizer

was more effective on cultivating Aralia elata Seem. at high—slope upland area.
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93k oJEfe AAFANE ASo] e Aoz BAHAnh FolguelA 3ygre] x|
HiFRT 5ol W F Qe A G £ AbEo] flvte A FHM7E 44
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MR R EE Etﬁz zaw | A3 ;733 w8 | g fﬁ} =g | w3
42 (ke/10a) 0.0 0.0 0.0 0.0 1,200 0.0 0.0 0.0 0.0 4,548
) kgd ©7H L) - - - -| 2,000 - - - - 376
d| 259 ) - - - - 2,400 - - - -1 1,710
& ZA9u(AY) | 1,667| 1,296| 3,780 677| 1,391| 1,240| 1,306| 1,270 1,105 913
A 5(HY) | -1,667| —1,296| —3,780| —677| 1,009 —1,240| —1,306| —1,270| —1,105 797
4% (kg/10a) 547 823 288 793 911 56 23 17 156| 4,548
) ked ©7HQ) | 3,0000 1,500| 4,000| 1,800 2,000| 11,000/ 10,000 40,000| 2,500 376
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ZA & (%) 74.2 66.8 87.3 36.5 445 79.8 80.9 78.0 74.7 18.1
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< 2 m AE A AL kit sty B4 Bt Al ko] A4
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uh A AR AR Alell o3 wokARt adt A

(1) 23A] 2k AujA]el] it FoFA-8 HE ZA}

A k] Auj]e] ek FeRALRAEHE FASHY] el 2004 6€H-E 20064
109 744 AL a3 Ak AujA] AF AR 3082 g s 10749 #&o] &1
AEAE o]gdlo] 1:1 Wy AEFAIS AASA (Y 2-2). o= Hgo

=
HolEE EA A AZEY ]Sl SPSS version 10.0 (SPSS Inc., Chicago)s o]-g&3sle] z+

1. FIS5E] SFHXHHHAI = CFHE = He= =M 21 XISH (32 SH== 3 == O0I=s= 0O =ErCH

O RUESL|TE? L ] =l =HEr 1-SHDER = == +2_ 1+3,
€13 EHEH A (2yE (IEErE 1+2+33
2, FUITF2] ZFTIHEAHHHA == 20 F =2 L7 FLEFTHAHHH X H CHEEH =2rFfs =2 AFESHEO H&t ol
(17 S&E Oer  (2) S8 - GEE o

PR Orm O] et
(37 B&m 10D (4) 19rm O] ot == == =
1 1. 1

3. EHTHESO0] SETHANEHH SUCHAY MISHE Z=CkO an=t

EhILI D =- =- =-
[SEN=1E= = =. =
(23 Ch== 1T

(31 TS MISHE Z=X SF=Ch B.mE A= s mor= CHEM e bt L TR
(1 |mols] = sapEmsa

(2} EEE R SrErEel sE =

3 OI=2| ERo=

4 EmSEAFERIEAME =D

a4, FSF] SFTHEHHHA I HIA] DEE 2 2517 =l=s 2

S =-TFr== SIS LINE?

= = ==

N N < Q. merE DIESEFHl SrE0 AT E ST
) FEers armEL

= = = (23 DIESFS] BHHE &rIsrC

= = a By DIETFE| SHHE &rTESICE

dx DPIE=F2] 4AHH == 1 Ol&bsS &r==TH |

5. 2= dHIA HESEF EHEl=-EF=7F 21 EXZPE =10
0 AMFFERELITRT

12 OPEEr IS 2 =571 U=

2) B 2N E SRITHHE & =5 22 =2
i

(33 AFINS] m==bs 2SS IHE

1) =2rE HEIHE & =FA1 2P HEH

10, RS2 mEmS. S REIIEHHAM SIS ==
meRAEM THEF MSO] SE2ICHH Sras RIS
L Tpe

13 ZITHO| EreErCE

(23 AIZHD LE3 &S si2ach

(33 = Treiol 2:CH

Ay EFASITER CBEUCK

6. HEHES CHEM LHSID 2SI

) =2 @M= == 2=k

2y BENESAIDGIALE THSEra AZ = DEH =t
= THHH AIZI S E=ErCH

a9 2-2, FUE nBA A BAAE S g Aol ofd HEA

_87_



(2) ANF2EE AR5 A4
b RfEer R B 89
DI
A A AR QA T AEzo] dAdEE wFeRE el s5Ee] 9lal, MRL
(maximum residue limit)o] AA ¥ FFS AAS AT
# 2-1 A T HAE o AREAS 9% GC 3 HPLC] 7714 =3
GC HPLC
HP-6890 Plus with G2614A autosampler HP-1100 series
DB-5 Capillary column (50 mx0.25 mm i.d.) Phenomenox (25 m,
Column particle size 5 um, C'®)
Temperature : 250C, Injection volume : 10 pL
Inlet Injection volume : 1 pL, split.
Constant flow : 1.2 mL min.
Electron capture detector UV-Visible detector
Temperature : 320C Wavelength : 220 nm
Make up (N2) : 10 mL min.”! Fluorescence detector
Nitrogen—-phosphorus detector Excitation : 286 nm
Detector . ..
Temperature : 320C, Make up (No) Emission : 316 nm
10 mL min.”’
Fuel gas (H») : 3.1 mL min."
Air : 60 mL min.*
Total 40 min. : 130C (2 min. hold) 40C
— increased at 7C min . to 200C
Oven . .1 o .
— at 2T min . to 220C (4 min. hold)
— finally at 10C min . to 300°C (6 min. hold)
H2O/acetonitrile (45/55, v/v)
: 0 min.~5 min. =
Mobile 1.0 mL min."
phase H2O/acetonitrile (30/70, v/v)
: 5.1 min.~25 min. =
1.3 mL min,"’
47171 GLC (ECD, NPD)9} HPLC (FLD, UVD)E Al&stsia 4 =74 # 2-1
I} gy o] FAsPANA FoFe] WEE A IHretention time)S 7|02 o] GLC/ECD #
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259FS E1 (alphamethrin 9] 27A1%), E2 (acetamiprid ¢ 23A41%) 2 E3 (bromapropylate
Q] 2148E)Z, GLC/NPD #4159k N1 (bitertanol €] 214%), N2 (amitraz 2] 18A4%) %
N3 (cyprodinil ¢ 184%)= 27} 78kt HPLC #4152 UV detector 3 FL
detector A& FoFO R EFate] 7

SATHGE 2-2). 3d A9 B A Aol AR sFREE

—
=

S
M

Z u gES x3

[e)
ZJI— [¢} o 2 -1,

(@)

ofj

145 AES BNy o=

re
o

A

=

-y
a

©

0% ©]
9]

rlo
M
o>

o
off

Dr. EhrenstorferAbH(5<%Y), ChemServiceAF(W]=F) 2 WAKOAHYE) A=

g3t

Analytical

. Pesticides
instrument

anilofos, alphamethrin, butachlor, chlorfenapyr, chlorfluazuron, cyfluthrin, dichlofluanid,
GLC/ECD difenoconazole, fenvalerate, fipronil, fluazinam, fonofos, hexaflumuron, imazail,
imibenconazole, iprodione, metobromuron, nuarimol, phosalone, pretilachlor, pyrazofos,
pyridaben, tecloftalam, trafluraloin, triadimefon, triflumizole, trifluralin, vinclozolin (28
pesticides)

acetamiprid, acrinathrin, alachlor, bifenox, bifentnrin, chinomethionat, chlorfenson,
GLC/ECD | cypermethrin, dichlobenil, dicofol, diniconazole, ethoprophos, fenarimol, flufenoxuron,
(E2 group) | fluvalinate, folpet, isoprothiolane, metribuzin, oxadizon, penconazole, phorate, probenazole,
prochloraz, tralomethrin (24 pesticides)

bromopropylate, chlorothalonil, cyhalothrin, deltamethrin, dimethylvinphos, endosulfan,
GLC/ECD | esfenvalerate, ethlfluralin, etridiazole, fenpropathrin, fluoromide, fthalide(phthalide), linuron,
(E3 group) | nitralin, oxyflurofen, permethrin, procymidone, propanil, propargite, prothiofos, tetradifon,
tolclofos—m (22 pesticides)

bitertanol, bromacil, cadusafos, chlorpropham, chlorpyrifos, clofentezine, cyproconazole,
GLC/NPD | DDVP(dichlorvos), hexaconazole, hexazinone, IBP(iprobenfos), malathion, mefenacet,
(N1 group) | methidathion, myclobutanil, pendimethalin, prometryn, pyridaphenthion, quinalphos,
simazine, tebufenpyrad, terbuthylazine (22 pesticides)

GLC/NPD amitraz, azinphos-m, BPMC(fenobucarb), buprofenzin, chlorpyrifos-m, dazomet, diazinon,
EPN, isofenphos, isoprocarb, metalaxyl, napropamide, parathion, pirimicarb, pirimiphos-m,
profenofos, propaquizafop, tebuconazole, triazophos (19 pesticides)

GLC/NPD cyp'rodinil, dfemeton*sfm, dirr}ethgate, edifgnphos, fenbuconazole, fenitrothion,. fenthion,
flusilazole, isazofos, mepanipyrim, mevinphos, phenthoate, phosmet, piperophos,
propamocarb, pyraclofos, terbufos, thiobencarb, tricyclazole (19 pesticides)

HPLC/UV carbendazim, diflubenzuron, dimethomorph, imidacloprid, teflubenzuron (5 pesticides)
HPLC/FL carbaryl, carbofuran, furathiocarb, isoprocarb, methiocarb, methomyl (6 pesticides)

(E1 group)

(N2 group)

(N3 group)




HEF3%9 retention timeS

AECEE

Zy 1ol A

o
71—E

retention timeo| %

mass spectrometer(Shimadzu QP—5000, JAPAN)E o] &3} HAASATHH 2-3).

Soil (20 g)

Add acetone 200 mL, d-H20O 50 mL

\ Shaking 30 min.

Plant (20 g )

Add Acetonitrile 100
mL

Homogenizing (8000 rpm, 3 min)

‘ Vacuum filtration (Whatman No. 42)

Concentration

Vacuum filtration (Whatman No. 42)

Add Sat. NaCl 50 mL
Partitioned by dichloromethane 80 + 70mL

Concentration

Add Sat. NaCl 50 mL
Partitioned by dichloromethane 80 + 70mL

‘ Dichloromethane phase ‘

‘ Filtering through anhyd. NaxSO, ‘

Evaporation ‘

‘ Dissolved by acetone/n-hexane(2/8, v/v) 5 mL ‘

Evaporation

Redissolved by
methanol/dichlomethane(5/95, v/v) 3 mL

Purification (SPE-FL cartridge)
1. Conditioned by n-hexane 5 mL
+ acetone/n-hexane (2/8,
v/v) 5 mL
2. Eluted by sample 2 mL
+ acetone/n-hexane (2/8,
v/v) 5 mL

Purification (SPE-NH; cartridge)
1. Conditioned by dichloromethane 5 mL
+ methanol/dichloromethane (5/95,
v/v) 5 mL
2. Eluted by sample 2 mL
+ methanol/dichloromethane (5/95,
v/v) 5 mL

‘ Evaporation

Evaporation

‘ Redissolved by acetone 2 mL

Redissolved by acetonitrile 2 mL

\ GC/ECD, NPD

¥ 2-3. AR

HPLC/UV, FL

o
Chy




Water (1L)

Add Sat. NaCl soln. 100 mL

‘ Partitioned by dichloromethane 250 + 200 mL ‘

‘ Dichloromethane phase ‘

‘ Filtering through anhyd. Na;SO4 ‘

Evaporation ‘

‘ Dissolved by acetone/n-hexane(2/8, v/v) 5 mL ‘

‘ Evaporation

Redissolved by
methanol/dichlomethane(5/95, v/v) 3 mL

Purification (SPE-FL cartridge)
1. Conditioned by n-hexane 5 mL
+ acetone/n—hexane (2/8,
v/v) 5 mL
2. Eluted by sample 2 mL
+ acetone/n-hexane (2/8,
v/v) 5 mL

Purification (SPE-NH; cartridge)
1. Conditioned by dichloromethane 5 mL
+ methanol/dichloromethane (5/95,
v/v) 5 mL
2. Eluted by sample 2 mL
+ methanol/dichloromethane (5/95,
v/v) 5 mL

Evaporation

‘ ‘ Evaporation

Redissolved by acetone 2 mL

‘ ‘ Redissolved by acetonitrile 2 mL

GC/ECD, NPD

‘ ‘ HPLC/UV, FL

a8 2-3 A%




Ztzbe] BFEES AHT F 718z &aske]l 1,000 mg kg '] stock solutions:
F89 1,000 mg kg'! SEZHE 4.0 mg kg ‘T

o Z+7} 0.1, 0.002 mg kg ! FEoE A
A OP W FdsA TPt 5SS Tkl

(b 2FA w3 W AR F 5 AT A

=

ZA}

A E s AR (HUE) F osoF A AHE 2AS] flske] 20049 6YH-F
109 7HA A= s AR (FuE) AfuA b mf Aol A AEA (57 A1) Bl
(57 A1) AlmE AFete] ¥ 2-39] FAYHOR FopE HEHE Abeith Al
w9 AHAAAL x 2-37 L

AN

3E 230 A 2 A wF F FoF AR AHRANE A% Als AAFH A9
Wild vegetables Chinese cabbages
ZUE FAT T 44 AR IR R S |
ZEE FAT SEW Az (2714) ZHE FAT =W
A A S I e | AAE Al A E
A% B S
BHE A AkE
(th) == 2=, wi5) R B T A7 soF R AL

A AECGHE, F) 2 ES § v ARES A skl 20059 99 l"T—Ei
10 7HA4 A% F3a 55H JE=y, Folgl 2 S8 FFH (Aster scaber),
#  (Ligularia fischeri), 18 A37F (Cirsium setidens), YWF (Brassica campestris
subsp. napus var. pekinensis) R ZF AujA|o] B A BE AFHF] 1Y 2-39 A
WHo R FoF IRFES AT AR AMAAY B AFH A7 E 2-49F 2T
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Eo2-4 39A AR D £ AR AR AY 2 UA
Date September 8, 2005 September 23, 2005 October 13, 2005
Sites |Pyeongchon| Mui |Hungjung|Pyeongchon| Mui | Hungjung [Pyeongchon| Mui | Hungjung
-ri -ri -11 -ri -ri -ri -11 -11 -ri
Aster 2
(@] (@] O NA® NA NA O O (0]
scaber
Ligularia
. ) o) o o NA NA NA o o o
Wild fischeri
vegetables| Cirsium
. (@] (@] O NA NA NA O O (@]
setidens
Soil (@] (@] O NA NA NA O O (@]
Chinese @] @] O @] @] @] O O @]
Chinese cabbage
cabbages Soil @] @] O @] @] @] O O @]
a) not available
(2h) A AN A= 9 w22 o] AFe- Al FoF FAYg AL
A AR AR D v FA 21 o] G- Al woF FAFS ZASH tel 2006 9
YHE 109 7b4] ZEE g 2 FA A AR oA A9 Al FEFE ANFH S
a9 2-39) BAPHOE FF HUFS 2ASAG AR AAAG 2 AR AVE E
2—67} ),
25 A A W 0 AR B A S A% 2AE Ad ARAH A9 2 A
Sites Crops Date
Hengseong Dunne wild vegetables
(Ligularia fischeri)
Pyeongchang Mui-ri wild vegetables
(Allium victorialis var. platyphyllum) st
. . 1> © September 9, 2006
Pyeongchang Jinbu wild vegetables P
(Cirsium setidens)
Pyeongchang Deaha-ri wild vegetables |
1 . ~
(Cirsium setidens) 2" 1 September 19, 2006
Pyeongchang Yukbaekmajigi Chinese cabbages
Pyeongchang Hoenggye-ri Chinese cabbages
3 : October 23, 2006
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2. 94+ A%

7h A FAR A Aol o@t B A a3
(1) &5 4

frawol Aol FFE MA= T4 AARD At Qe FEFS A}
A =]

! 3
sholth Azt FA4 BFS AP, Qe P Folike] FF RS
/‘;:]_

EAAE Ay wEW, pHE Hi 7.26(FA%E 15%), 6.84(AALE 30%), 6.84(AAF
T O40%) olgoew ECE AT 72.22uS/cm(AAE 15%), 61.44uS/cm(AAE 30%),
71.40uS/cm(AAYE 45%) #E et T-N3 T-P9o A$E 15% AAE EH

B3 30%, 45% A= EFNAM S ol didor w2 Ao yewth =3 15%
of Hlsl 30%, 45% A = 2RO = FEHC] FUHeRr Bol AR xS Aow
AlgF
20063 EFA] oJ3hd T-No| A% 200599 T-Nej nls Fhzoz & 5%
& vedler T-P& oha 92 @S 2. BA=(15%, 30%, 45%)°] w& T-N%
T-Pe] 3 200599 A3 FAEHS BT

#E 2-6. AAHE B ARl wE fAS 2 24(20059)
o EC T-N T-P
CHa A= pH (s/cm mg/L mg/L
T 7.27 67.8 9.18 5.86
=St 6.56 55.7 8.18 6.57
45% =+ # 7.02 72 9.75 15.59
A 6.59 77.5 10.44 3.92
Rl > 6.74 84 28.22 25.60
3 6.84 71.40 13.15 11.51
5 5 6.86 26.48 2.13 4.30
st 6.82 42 3.37 1.96
30% = # 6.67 62.1 6.77 4.54
A 6.72 80.1 9.09 6.24
H - 7.13 96.5 9.92 20.68
3 6.84 61.44 6.26 7.54
5 7.52 66.5 1.16 1.55
ESwt 7.26 50.6 0.96 1.13
15% =+ # 7.09 65.6 0.97 2.02
A 7.19 70.3 1.43 1.91
Rl > 7.26 108.1 2.62 3.08
Ry 7.26 72.22 1.43 1.94
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¥ 2-7. A B A A WE 7 e 24(2006)
o EC T-N T-P
CRES Al pH us/cm mg/L mg/L
" 6.89 38.4 28.88 6.12
=75 vt 6.44 64.4 35.54 11.80
45% = 3 7.17 74.5 27.79 19.19
A 7.04 56.0 27.89 2.18
W 6.65 79.5 64.92 1.78
3 6.84 62.56 37.00 8.21
5 6.93 30.5 6.80 1.27
st 6.89 41.8 9.65 1.89
30% = # 6.79 53.3 18.35 3.00
A 6.11 118.1 16.10 4.72
W F 6.38 68.7 16.00 3.10
3 6.62 62.48 13.38 2.80
¥ 5 6.99 25.6 8.17 1.84
=75 ut 7.02 36.7 6.72 1.16
15% = 3 7.29 74.6 7.64 1.49
A 7.73 68.8 11.94 1.29
L 7.02 71.2 5.87 2.13
¥ 7.21 55.38 8.07 1.58
(2) BF f2% 24}
F 2-8. Y= AT aEA] AR lysimeter 23S £33 5 2 ESFAE (2005)
o =T | EYTAEH & &g
BAb ) AR R A T (S ke) | ton/ha SR %
5 9.07 77.25 15.53 8.52 31.90
SISl 8.09 37.50 7.54 4.64 28.46
15% = # 14.72 131.88 26.51 8.96 51.78
A 10.13 46.25 9.30 4.57 35.63
H > 14.72 131.88 26.51 8.96 51.78
= 5 12.64 113.13 22.74 8.95 44.46
TS 9.95 77.38 15.55 7.78 35.00
30% = 16.54 125.38 25.20 7.58 58.18
I 12.31 106.00 21.31 8.61 43.30
H = 16.60 189.38 38.06 11.41 58.39
= 5 20.00 163.50 32.86 8.18 70.35
TNEmtE 18.00 122.50 24.62 6.81 63.31
45% = 3 22.00 175.35 35.25 7.97 77.38
I 17.00 150.00 30.15 8.82 59.80
H = 23.00 284.00 57.08 10.92 80.90
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B (2005)

&5 | ESFAHE B FE=8
AN | A S/R
(R, m"™3) (S, kg) ton/ha %
== 13.15 108.15 21.74 8.22 34.15
Al 11.73 52.50 10.55 4.48 30.46
15% = 3 21.34 184.63 37.11 8.65 55.42
= 14.69 64.75 13.01 4.41 38.14
) F 21.34 184.63 37.11 8.65 55.42
= 18.33 158.38 31.83 8.64 47.59
Al 14.43 108.33 21.77 7.51 37.46
30% = A 23.98 175.53 35.28 7.32 62.27
. 17.85 148.40 29.83 8.31 46.35
) F 24.07 265.13 53.29 11.01 62.50
= 29.00 228.90 46.00 7.89 75.30
Sudliesel s 26.10 171.50 34.47 6.57 67.77
45% = 30.00 245.49 49.34 8.18 77.89
Z F 24.65 210.00 42.21 8.52 64.00
v 31.00 397.60 79.92 12.83 80.49

2= 9 ZHA 14.72m’o = 7}
&9 Afo= e FEFY 2
Msah, ZFH7F oF 1/20] sk

L
RN
W A B VEE RoR 59
=

O

now Zeol o = 5EY
oA WA Qi EFRAT] RS el delth Z, SRH|S] Aol EYA
& v sl AGES AT R BHE )G9k el Ao Amdn. E

FHA=ge wiFe FH7F Y B2 Aoz YEyew EhEeier #ZFHE 7
7.54ton/ha, 9.30ton/ha® % Ueilo] ESGRAE ARadrt e Ao
37 o

AEtEe] ESfE B e AdaEs
° =

U

rlo
i
&
(1
ot
tio

~
ok 2006W1% A& 9 15%, 30%, 45% 2v ATELFGANN FE55 L EFFAZo]

Z7kstgleel ol 20050l Hla) Z9-Fo] Yridom Wl WEel o AmHth
]

il =) RS
AEe] e fEFG EFRATE ANE 2B §EFYN EFFAF] 37
etk 16% AAE AREF) B9 WE7 3Tonhad] EFHAFES el vkl =)



Sukel ZF AW plote] A ESFE%o] Z+zF 10.5ton/ha®t 13ton/ha®A 3] A%
of EFFAAZEAR e Aow 2AEAT. S/RUIE A wEHkek 3HF plotd]
739 4.48% 44124 vwiF AW plotel HlE 1/24 %9 w2 FXE YHERIAT 30%,
45% EZAAME w=Asutet FH ] EGFAFEY FE55 A4anrt YetdezZA Al
3 AR F ElEvket ZHE A AAREZA A7 7FsE Aoz sgiET

¥ 2-10. 4 EAre] zxpadsEF 9 1 B3 (2005)

Ad BE (D)
TE [ Aaew
2~1mm 1~0.5mm |0.5~0.25mm|0.25~0.1mm| < O.1lmm
> 2mn
B2 o 4.0 26.4 31.3 30.5 4.8 3.0
g 4 1.2~5.7 |19.8~31.0| 7.2~39.2 |13.4~37.0| 2.9~13.5 1.7~6.7

 AdEE Ze dAe] AvlE &) fske] FEE BEAME A F 6]
T2 AHETE 2 m o] AZE EANA B 4 %S xA|Fa Q)
A Aol A EFel ERFE o Jl= 20 % o %] el wshd

jincs

2 m ol GRbE S FEA AYe] thE dxtel A7]el wla
Gk f4 BA] b Be RES AXeE 44 105 me)
2k

Ao 31.3 %Q fé}o% E%ili‘r. HjAlel HES XE9stal 9+ 0.1 mn ©]s}
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2]~ 1kl

5.4~10.74 pS cm 'oF FA}

ke
T

ko
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5 A

=
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o]
e

bl Al g oz

=EA

shoiA

R

bone

HARZ FEEA

o] W&

2]

ojm

4 EAR 7]

Boix EALS] CEC7F A+

FE=EAY 7158 &S 4.0~14.5 g kg

AR

ol A 7.3~13.1 cmol kg 'ez JERGTH

Z %

d
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o]

7} EoFe] oA sl 714

-

o

o
e

EH gk HEo] A<

bl 7%

3]

b o)

S

CEE

pild

i

e

AFE(SL)
AL E(SL)

JAFE(LS)

IAFE(LS)

JAFE(LS)
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Zfo] A dahe BEY HZ}O] ufj -5- ‘i}o o g MAo| 7hssltt

ZHE AT FU A9 EYe EA B4 Ay A ploto] FHEAIES] EAS HAI
g gl 52 plotd] EAS AMYERZ Yeluth 23 AdE 4T Ul lysimetet AT
EAL sand?] o] 70%E5 9SS HLERZ sand9] o] =oUTh oA o|XHo] A
AE ML, RAPAER AES 5H917] wite] sand®] ol & FoE And

32

Ao =o g}e Hmmmgui 26.3 ~ 35 mg kg~ Mgl glolx plotﬂ 2to] 7} zr_xl oo
Ao vepgtom Abe] Ao A% Apolrt A4 G Ao et POs ] 4
2 168.5 ~ 256.6 mg kg ' &= e 75 TS 141 ~ 24.9 mg kg 'Y HY
ote]l 2tk Exc. Cations® ¥4 A3 K+ H7 0.31 cmol. kg 'o]3L, 0.2 ~ 0.4
cmole kg ' 0.2 UERG I, Cal A% H 4.95 cmolc kg !, 4.1 ~ 6.2 cmol. kg 9] FHe m
Atk Mg A$ "4 1.55 cmolc kg™', 1.1 ~ 1.7 cmol. kg ' 2 veEbgTh Nad A=
3 0.83 cmol kg 19 #S B, 0.81 ~ 0.87 cmol kg ' 0.2 W= gk VERY

EYY THE5L Edd AFsE Z—}%oﬂ ARHow FalsE oA AASHA A
FaEo] A&A Yol FAo] QIztoly FE9 Ao FAHE AEFFH o 1HHA

[e]

Ao 7= A5 o] kA, 1944: 71, 1993).
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X 2-13. 9% AT B grolAvE AR 2] FEE T
A o Fe Mn Ni Zn Cd Cr Cu Pb
Awize o mghkg e
% F | 3947 | 3711 | 1004 | 1.73 0.11 0.31 0.05 3.04
S| 67.75 | 4145 867 | 229 0.07 0.07 0.01 3.15
15% | = # | 2049 | 30.22 005 | 1.28 0.10 0.03 0.00 3.49
= #H| 7930 | 2406 | 1135 | 2.39 0.07 0.06 0.00 2.10
vl 3| 91.80 | 47.99 0.14 3.46 0.06 0.16 0.01 3.10
¥ 5| 3853 | 19.9 6.32 | 200 0.06 0.04 0.10 2.31
E=7/0%mH| 3002 | 3813 013 | 203 0.10 0.22 0.04 401
30% | & # | 3693 | 3497 656 | 169 0.08 0.15 0.02 347
Z F | 4130 | 3223 785 | 193 0.10 0.22 0.15 4.06
vl 3| 4101 | 2952 543 | 153 0.10 0.05 0.00 344
¥ F| 5560 | 3576 012 | 228 0.10 0.13 0.09 3.65
WS eH| 4854 | 25.06 440 | 285 0.06 0.10 0.04 3.59
45% | = F | 46.04 | 20.76 515 | 113 0.10 0.10 0.07 3.29
F H| 5035 | 2364 516 | 091 0.08 0.09 0.05 381
Wl 3| 57.25 | 30.89 016 | 1.35 0.10 0.10 0.02 352
S EY Ht | - - 131 | 417 0.13 0.57 3.78 417
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3E 2-14. A2 #38H4 54(2006)
ZH HH EC OM P20Os CEC NH;-N | NOs-N | Exch cations(cmol. kg’l)
A= - pH S T e ] .
em’! g kg ke . |cmole kg mg kg Ca Mg K Na
T E| 71| 455 19.6] 209.7 83| 333 185 56/ 16/ 02 0.86
k| 69 218 208 2369 82| 294 174) 44| 14| 03| 085
15% |+ #| 68| 182 180| 2566 83| 29.1| 193] 44| 15/ 04 081
Z #| 66| 232 170 1725 86| 314 213 44| 11| 04 082
Wl 3| 66| 575 167 1932 90/ 29.1| 157 46/ 1.3] 03| 083
T OF| 71 272| 242| 2373 89| 339| 188 55| 1.7 03| 084
wheel | 70| 436 249 2475 90| 314 162 50/ 16/ 04| 082
30% | = 3| 69| 382 224] 2059 77| 350|179 47] 16| 04| 082
Z #H| 69 125 233| 1916 86| 358 176 46| 1.7] 04| 081
Wl | 66| 207| 198 17638 83| 258 160 41| 14| 02| 082
T OE| 720 284] 219 2100 91| 330| 196/ 62| 15 03] 082
wheet | 73] 2550 204| 2151 80| 263| 176 49| 1.8/ 02| 084
45% | = | 72| 315 17.8] 217.0 80| 308 174 46| 16| 04| 085
Z FH| 68 253 219| 1685 95 305 227 55| 1.7 02| 085
vl 3| 68| 324 14.1] 1850 96| 350| 213 58/ 1.7 02| 087
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¥ 2-15. AR AujR| o A A &)
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o WAE FF 0 2 By

[e) = [eRNe]
- o = A Al 7] HAAHE
e A w ]:ﬂ.a =
i g9 (2) (1F-54D)
3 7} F+H (Sphaerotheca fusa) 8 3
e FANN G (Sythris sinensis) 8 2
- 2719 I (Ostrinia scapulalis) 7,8 1
AW (Rhizoctonia solani) 7,8 1
4 = 3 7V FY (Sphaerotheca fusa) 9 3
=718 WY (Ostrinia scapulalis) 7,8 1
S A ( Phytophthora cactorum) 7 1
o o W ol ¥ (Elsinoe araliae) 7 1
S U AW (Phytophthora cactorum) 7 1
Recommendation in Farmers Handbook for
Herbicide Application
Recommendation
by neighbors -
Experience
of farmers

Recommendation
by dealers

“\ Recommendation by
agriculture researchers

1) BAg 5 $F%(1.0 ng)9 chromatogram
FoF obHALS 7= MRLo] 1AlE FoS A3t soFdw2 peak’t HAIA &

’

v
N aFeR ERste] #4 sslth. GLC/ECD 242 El, E2, E3 IZF2o2 il
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~ DAD1 A, Sig=254,16 Ref=360,70 (003-1-2\001-5001.D)

) =] —
| mAL: 3 | RQ % =y
[ E pes ]
5 | =1 . T
1 |I||| i I.' Il )\ I i
o} Ty e A Adl A L A R
=" e R S e e s et et ; : : ? :
BT MRS L e S g Y ; Bt 15 min|
DAD1 B, Sig=280,16 Ref=360,70 (003-1-2\001-5001.D)
‘ mAU 3 ﬁ
2 £ |||‘ f M |" 1
A 7 "._ i i i JI e |
| o j,y— e ol T, o | NS : S —
| o 5 mr e R Sy 15 min
i FLD1 A, Ex=330, Em=466 (003-1-2\001-5001.D)
LU 3 o o — )
i 3 32§ 3
& - o«
i 40 i B YT T |
[ || | I\ |
20 = i} J.l I\_I |.L J\ j‘.l J|| |
T = .3 T ¥ T
O 5 10 15 min
a9 2—-10. BAA FF 353(1.0 ng)9 chromatogram (HPLC/UV-FL, 10/3+)

0

2) EY =
EYANE T El, E2, E3 1§
O A3, Bl 2F(32¥ 2-11)9 2849
&, B2 2F(a% 2-12)¢] 234%9

2 4% AR 3

ore] 358

of moke ThgREH Yo

Fako] 358
Eofoll A 44.8~138.9%° 3|+
FoFoll A 40.9~139.0%9] 34E(E 2-17)=

S AAER )

(&

OF (29 2-13)9 23479 woollA 46.7~139.0%2] 3T&(F 2-18)S Elth

¥ 2-16. EYANE T B T (284%)9] 34

< (GLC/ECD-1)

2-16)

E3

B o 858 (%) B0 wef 855 (%)
Metobromuron 99.0 Chlorfenapyr 130.9
Hexaflumuron 78.7 Fluazinam 44.8
Triflumizole 115.4 Nuarimol 108.2
Fonofos 123.7 Iprodione 136.7
Vinclozolin 138.9 Anilofos 134.5
Dichlofluanid 113.8 Phosalone 100.8
Triadimefon 127.1 Pyrazofos 100.6
Captan 117.6 Pyridaben 119.9
Fipronil 135.6 Cyfluthrin 139.8
Trifluralin 111.1 Alphamethrin 136.5
Butachlor 130.0 Fenvalerate 62.5
Chlorfluazuron 96.8 Difenoconazole 49.3
Imazail 56.0 Tecloftalam 47.1
Pretilachlor 138.0 Imibenconazole 106.2
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X 2-17. EYANE T EAYE w2 (23483)Y 345 (GLC/ECD-2)

BHUY FoF 855 (%) 2O s 858 (%)
Ethoprophos 66.4 Oxadizon 75.2
Phorate 46.2 Diniconazole 73.7
Flufenoxuron 45.0 Acetamiprid 50.0
Metribuzin 66.1 Bifentnrin 68.5
Alachlor 72.2 Bifenox 76.2
Probenazole 48.0 Fenarimol 67.1
Dicofol 62.4 Acrinathrin 106.3
Penconazole 61.0 Prochloraz 40.9
Folpet 47.0 Cypermethrin 78.1
Chinomethionat 63.8 Fluvalinate—1 139.0
Chlorfenson 64.6 Tralomethrin 99.7
Isoprothiolane 71.2
[__ ECD1A, (5 ZINEFH-NE-E3D) T CTjga
SHz | | E BT 8 8 sE
o | 2l
5 = 88 By 8 F . f}
| S 56 g8 e %’*i
. s £ S 3 & £ 5 b
- kA8 5 ‘é s c¥3, 28
= s £ gFa8Y o e T 3
3 e 5| 51878 Tel g
Jooesd 2 328 EEAE: c|5 B B
= 1 w = ge {1 I E g 8 & @&
90 ‘ . Ba . o T RS T
| JE g2 18| & HL—
| 7 Eegé 2 |a g |
({ ! 9‘:‘;13! 8 |8
85 5 ’ :? | o | ‘I\ & 1 :-i it
| 5 81 3 il
: § o | E‘“" I | '
80 3 '\ e A o e S NI =
oo e B R
R RN TS py R TOTE SRR o T ,m,a,rJ

a9 2-13. B 5ok B9k 348 chromatogram (GLC/ECD-3, 234 &
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F 2-18. ERN R T wAUY soF@3AdE)e] #& (GLC/ECD-3)

A s oF 3 58(%) A EoF 375 (%)
Etridiazole 46.7 Nitralin 79.3
Ethlfluralin 55.3 Bromopropylate 90.0
Chlorothalonil 83.7 Fenpropathrin 82.8
Propanil 77.3 Tetradifon 90.1
Tolclofos—m 88.1 Cyhalothrin 89.5
Dimethylvinphos 107.0 Permethrin 59.6
Fthalide (phthalide) 87.8 Flucynithrinate 87.8
Propargite 87.1 Esfenvalerate 101.0
Procymidone 89.6 Deltamethrin 104.7
Endosulfan 85.0 Fluvalinate—1 139.0
Prothiophos 81.7 Tralomethrin 99.7
Oxyflurofen 86.3

EGAE T NL N2, N3 259 Fobs twaied wste] so&s HdAsaln.

T A, N1 285(328 2-14)9 23479 FokdlA 47.0~102.6%¢ 3F&(FE 2-19)
2, N2 2F(2% 2-15)9] 184%e] FilA 45.0~95.9%¢) H4E(E 2-200E, N
22(28 2-16)9 18459 woko A 41.4~86.0%9) 34S (% 2-21)< KT}

~ NPD2B, (S2W\ESUT~1\E-N1.D)
pA b 8
o e
has @ @ Em -
| @ ]
g . . 2Bss8 g :g
25 o ABIEcEo Do B =
= o;::@"-'am—m 3 £33 I~
EeSE e RS DFBNs o S5 3 ©
. —
'- nEicbrsEnl (o EF @ ¢
Ll s Pa 28888 § §32 3§ =
gaE o, 8, o652 - s 2 3
Sg 0l | l“«:lI"'&U 3 E""_’ s =
Sl we@e 8 =0, AT e
15 b e g g!‘u_)r-ugms N T
getmrTd Grag2s L S8 § §
ool T | g ¥il ] ~ o9 ~ :
oYe| | o o] gne e e Sl e
ol O O O S o RES s T
10 o, s P 8 A
5
- —r— - — e e
P AR e o U e _
\ 0 5 10 s s B e 35 min

a9 2-14. BAGY 5ok E 358 chromatogram (GLC/NPD-1, 234%)
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# 2-19. ERNE T 24N soR234%)9 #44& (GLC/NPD-1)
EA Y sk 3 TFE(%) A sk 3 58(%)
Chlorpropham 92.1 Hexaconazole 70.3
Cadusafos 85.3 Myclobutanil 53.3
Simazine 100.1 Cyproconazole 57.1
Terbuthylazine 100.1 Clofentezine 100.3
IBP(iprobenfos) 477 Hexazinone 64.9
Prometryn 84.0 Pyridaphenthion 67.4
Bromacil 97.7 Tebufenpyrad 100.3
Malathion 102.6 Mefenacet 974
Chlorpyrifos 79.7 Bitertanol-1 47.0
Pendimethalin 93.2 Bitertanol-2 60.5
Quinalphos 89.6 Tralomethrin 99.7
Methidathion 914
e
pA
|
1 1 g Oc a
g ra2 8 -
G R PR . g
| o8 s 81 £ & : :
2 Wiko ¢ 28 %8 f §: 8
‘ - g%;ﬁmz 2 %5" W .
' i i U ST g
1 alflgl| T & g g 3@ 8
| Nol e | ~ G N T~ P
il U S el 8 O A \ a
a8l & | iy ik Y
10 QAP s )
5 4
0 e ey R - N e ey '
0 5 10 6 0 % % % min
a9 2-15. S0 5 B 34§ chromatogram (GLC/NPD—2, 18%3%)
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®2-20. EFAE T 2ANY woR184%)] 3& (GLC/NPD-2)

AT 5o 8 56(%) B of 858 (%)
BPMC(fenobucarb) 45.0 Napropamide 78.6
Dazomet 87.6 Profenofos 88.7
Diazinon 69.9 Buprofenzin 82.2
Pirimicarb 78.4 Triazophos 773
Chlorpyrifos—m 61.8 Tebuconazole 62.9
Metalaxyl 56.0 EPN 75.0
Pirimiphos—-m 71.4 Azinphos—m 86.0
Parathion 74.4 Amitraz 81.3
Isofenphos 74.1 Propaquizafop 95.9

NPD2B, (5331\& I H~1\E-N3D)
pA
c
o
£5 i
oz —_
25 - a £ %-E 1 8 |
2 % g |
® sgfl E22 o 2 ) a ‘
5§ 350 Ec 2 5 ]
o o038 W0 ? N & 0 0
- = =0 0O 5 a g£c 3
20 D S0, cc o 2 g e 2
| E oo >} 0 @ 9 8o a
! 8 g ) O y 2 3 5 Lo @
| B0 IO el w o w
e g : ' ;
= !
5 § w7 BgRe& 2 @ 3N e
' ° % i B 0 )< ©
| 8 TR g
| e I TRE] ) O N ok
10 A - :
5
D T

G lE el vl 2 2 % min

[
5
T 2-16. B Foke] £ 858 chromatogram (GLC/NPD—3, 184%)
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344 (GLC/NPD-3)

AU sk 358 (% B ok 8 %8(%)
Mevinphos 41.4 Phenthoate 76.8
Demeton—s—m 70.8 Mepanipyrim 85.3
Dimethoate 56.0 Tricyclazole 44.3
Terbufos 58.0 Flusilazole 58.9
Isazofos 75.2 Edifenphos 39.8
Fenitrothion 75.5 Phosmet 67.9
Thiobencarb 81.5 Piperophos 86.0
Fenthion 77.5 Pyraclofos 50.2
Cyprodinil 82.9 Fenbuconazole 53.1

3]4~& (HPLC/FL-UV)

ro Y

2 Kow logP
[e3]

o)

&) 31 (monocrotofos+ water 100%,
L7!, acetone 560 g L', dichloromethane > 626 g L', hexane < 0.01 g L™, Y
A Foke BHY fr7]8uld ¥ & 5= zo=m gAY Kow logP #te] 3Rt &

acetone 70%

=AU FoF 38 (% TR soF 3 E(%)
Carbofuran 93.3 Carbendazim 93.7
Carbaryl 88.8 Imidacloprid 81.8
Isoprocarb 84.9 Dimethomorph 79.7
Methiocarb 78.3 Diflubenzuron 31.8
Furathiocarb 75.1 Teflubenzuron 75.8
gAdE s R F5te 95 A4 23} monocrotofos-propamocarb 52}
2 < gtol —0.22~2.6°2 F71&m] Hr} B ¢ & HE oz 3

- propamocarb+= water 1005




gk
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o
=,

t

Kol
=
=
=
4

1

75

rl

ANg =

Z9 soFE 70.0-104.8%° 3F&
% E1, E2, E3 159 =S
b Bl (29 2-17)9) 23429 Fofel A 49.0°~129.8%9] 35& (&

e

[e]

E_oﬂ

M
=4l

Fatol HA5ES

E2 E(a29 2-18)9 24*“@ Fofol A 42.4~132.5%9 3|5E(F

ECD1A, (5SS INSofE

3 2F(2Y 2-19)9 2148+ +F

ool A 4

U
4
=
]
m
o

=

1.0~93.3%°] 344 (

¥ 2-25)%

[ 5Hz | “: w ]
5 a oot d -8 s o 5B 38
ol 3 i TEl%s 3B | f: =3 iEgcEs
i R P e R T
ss 1 sl [B 8 988 |5 838 5 Iz 8| \
80 m | f l‘ l_ R A ) ‘
75 - ‘
|
CrEEE ST T el T oo B i R e
(] 5 10 15 20 25 30 35 min
Iy 2-17. FAYE sk 4 g chromatogram (GLC/ECD—1, 234
#2-23. FANE T NS weH234E)9] 34& (GLC/ECD-1)
TANY sk 35&(%) AN sk 35E (%)
Metobromuron 72.2 Chlorfenapyr 88.7
Hexaflumuron 73.1 Fluazinam 53.4
Triflumizole 89.0 Nuarimol 83.2
Fonofos 85.5 Iprodione 125.0
Vinclozolin 95.9 Anilofos 109.0
Dichlofluanid 92.5 Phosalone 129.8
Triadimefon 87.5 Pyrazofos 78.9
Captan 110.0 Pyridaben 82.6
Fipronil 90.9 Cyfluthrin 99.3
Trifluralin 80.8 Alphamethrin 103.7
Butachlor 86.8 Fenvalerate 47.1
Chlorfluazuron 79.0 Difenoconazole 55.2
Imazail 49.0 Tecloftalam 62.1
Pretilachlor 102.0 Imibenconazole 79.8
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TECD1 A, (52 2hs Ur-1\F-E2D)
5Hz ] E
105 | | g‘ g 3t
| 3 g2 .2 §5
w5 oER -8 P E 3% 88
il B M S0 5E° 8 S3
ol | | Tgsfs 50 % £ g8 5.3
| g cc83% B (8 . 58 530 [3
w| | gf § oo, BF LT 8 g 8 * 8 N—
e HE 2 |8g8 ¥ Bl & o B B
6o s CocBEEL 2 5 |=d [
857‘ ™ o EE % | '- | ‘,:_ § \i\ | Fﬁ f
80 - | = _JI? T i fr A ,Iu‘r B AT T VIR = ‘ e S .JI""‘L". G ‘
75 ‘
70
[ T = e S S T AR T e o) ey =
0 5 10 15 20 = i) 30 35 min
H 2-18. ¥ YA 5F9 44 3]4& chromatogram (GLC/ECD—2, 244 %)
X 224, FEANR F B s (244%)9 3]+E (GLC/ECD-2)
s sk 3TE(%) A sk 355 (%)
Dichlobeni 47.9 Isoprothiolane 76.1
Ethoprophos 73.3 Oxadizon 77.3
Phorate 68.8 Diniconazole 77.4
Flufenoxuron 42 .4 Acetamiprid 42.0
Metribuzin 70.0 Bifentnrin 71.8
Alachlor 76.5 Bifenox 78.6
Probenazole 132.5 Fenarimol 72.2
Dicofol 71.4 Acrinathrin 98.2
Penconazole 70.8 Prochloraz 73.4
Folpet 75.2 Cypermethrin 79.5
Chinomethionat 71.2 Fluvalinate—1 119.9
Chlorfenson 70.1 Tralomethrin 96.3
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)] 344 (GLC/ECD-3)

345 (%)

78.6

72.2

79.6

78.9

78.6

83.4

56.9

81.5

90.3

93.3

Oxyflurofen

Nitralin

Bromopropylate

Fenpropathrin

Tetradifon

Cyhalothrin

Permethrin

Flucynithrinate

Esfenvalerate

Deltamethrin

345 (%)

62.2

74.0

41.0

72.5

80.8

89.4

77.2

82.5

7.7

77.5

78.3

Etridiazole

Ethlfluralin

Chlorothalonil

Propanil

Tolclofos—m

Dimethylvinphos

Fthalide (phthalide)

Propargite

Procymidone

Endosulfan

Prothiophos
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A, N1 2E8(28 2-20)9 23489 FokolA 42.0~71.0%9 3|4+&(E 2-26)
S, N2 a8(a¥ 2-21)9 18429 sokoa] 21.8~114.2%% 3F5&(E 2-27)%,
N3 28(2¥ 2-22)9 18459 F<koA] 39.6~93.4%9 3|5+& (% 2-28)S HT)

NPD2B, (5a thEdE~1\F-N1.D)

el B
r foseniss &
483 % %62 )59 5o
@ o258 ﬁcgs-ﬂv&? £ g =
x o3 §EE e3e 28R 3 FE O
snebpoP epzEy ¢ S8
| oh- 08 5p= §08E S T § @ ©
ge e o, . 3088 £ 3z & £ &
20 ERE. o o £ 225 ey Sl R
£3 o ® g o T=2as8 g b °
gg""ﬂg 609 ]a:xa (= s %
'S i "] ' '
] oAb Tt T S §
154 AN 5 B w g Se e A 8
‘ ; © : B
mﬁoﬁ Vi,_t_‘c-_d o o 9 o )
ke e 1 i R - 3
w3 Hlg I f o fop h N
10 ORI T
5
|
0 |
0 b 10 15 20 saes : ¥, o min

2-20. wMud sore 72 3

% chromatogram (GLC/NPD—1, 234+

F(2343%)9] 3§45 (GLC/NPD-1)

o}
B0 sk 8 58(%) BARA FoF 8] %8(%)
Chlorpropham 50.0 Hexaconazole 64.2
Cadusafos 65.9 Myclobutanil 67.8
Simazine 61.3 Cyproconazole 60.7
Terbuthylazine 71.0 Clofentezine 67.3
IBP(iprobenfos) 70.8 Hexazinone 62.1
Prometryn 70.7 Pyridaphenthion 42.0
Bromacil 61.8 Tebufenpyrad 63.9
Malathion 68.2 Mefenacet 70.4
Chlorpyrifos 69.2 Bitertanol—1 67.5
Pendimethalin 63.8 Bitertanol—2 63.2
Quinalphos 70.3 Tralomethrin 56.2
Methidathion 65.1
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NPD2 B, (58205 OFR~1%-N2.0)

P—
HOUERIQ ~ 196 Buiozeq - ez 0L

min

35

3]4=% chromatogram (GLC/NPD—2, 184 %)

)] 398 (GLC/NPD-2)

355 (%)

101.6

95.4

104.0

99.2

81.4

95.6

96.6

98.6

114.2

Napropamide

Profenofos

Buprofenzin

Triazophos

Tebuconazole

EPN

Azinphos—m

Amitraz

Propaquizafop

355 (%)

21.8

107.0

93.2

98.8

87.8

53.6

95.2

97.4

93.4

BPMC(fenobucarb)

Dazomet

Diazinon

Pirimicarb

Chlorpyrifos—m

Metalaxyl

Pirimiphos—m

Parathion

Isofenphos
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NPD2 B, (E8 35 48-1\3-N3.D)

pA :
. 5.
39
1 3 EE '] ']
L 2 ,F ©_8F w °
9 3 % :Eg g o ) 2 3
E gE! g BEE © 0 §8 g
v £0 £ o 5 'E. EQ -]
20- 2 %o DU FF ¢ 28 2
¢ E.§ #00,3 3 ¢ 2 §
| a] Dﬁ: ' u‘;ﬁ ey B o W
15 s o B83R §ra o 2
¢ ¥| Merg K N O ¢ 8
gl LM S Ry 8
[ ot H | N A —
% Lo G e
9
0 - - s o - - - R |
e L e R N % m
a8 2-22. BN 5ok 4 348 chromatogram (GLC/NPD—3, 184 %
3E2-28. FEAE T BAWY s184w)9 3]+& (GLC/NPD-3)
A sk 3 TrE(%) A sk 31 58(%)
Mevinphos 40.0 Phenthoate 86.2
Demeton—s—m 80.0 Mepanipyrim 92.2
Dimethoate 58.0 Tricyclazole 44.0
Terbufos 86.4 Flusilazole 78.6
Isazofos 87.0 Edifenphos 56.0
Fenitrothion 87.6 Phosmet 89.2
Thiobencarb 91.4 Piperophos 93.2
Fenthion 89.2 Pyraclofos 39.6
Cyprodinil 93.4 Fenbuconazole 39.8
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UV/FL detecter(HPLC) M= & FoFo] I4&S tpdEEA ol 9ste]l A3
t}. 1 A3}, carbendazim 5 10459 »¢ko|A 74.8~101.3%9 3FTE&(FE 2-29)&
HAT}.

¥ 2-29. FAANE T FAUYY FF (1049 34& (HPLC/FL-UV)

AN soF 3)E(%) AU soF 3] E(%)
Carbofuran 86.9 Carbendazim 81.8
Carbaryl 93.9 Dmidacloprid 74.8
Isoprocarb 4.4 Dimethomorph 88.5
Methiocarb 85.0 Diflubenzuron 101.3
Furathiocarb 98.0 Teflubenzuron 87.4

of FEE AHAA A3}
dichloromethane®] < &=L Zt= 9159 FoFod dalA 70.0~104.8%2] 3|+&S

AdS F AU Hexaneol o B2 w9 FoFo] =A%, hexane¥} dichloromethane

o

3 gl

e

FANRAN AR

o] g8 Hwd A3} dichloromethane 1.8~1000 g L7', hexane 0.01~1000 g L7'
S = @S 7HA 88w 2 dichloromethanes AF8-3F3A T,
e AlZoll A AR woF R Feke 3e&S A A7 GLC/ECDE o
El, E2 @ E3 2% FofillME 2tz 57.9 ~ 124.8%, 73.7 ~ 136.6% % 51.2 ~
246.9%, GLC/NPDZ ©o]&3% N1, N2 @ N3 1% FofllxE 747} 88.9 ~ 152.4%,
88.9 ~ 152.4% % 79.4 ~ 165.5%, HPLC/UV, FL detector® A3k 114 -5 <ol
M= Z47E 86.1 ~ 110.6%, 76.5 ~ 112.8%2] 38 A¥E HATHE 2-30). w4
Ay Foke] HEHA 9 HAxAEF WeE GLCY 4% 47 0.002~0.2 mg kg |,

0.02~0.5 ng, HPLCY A% 7}7} 0.004~0.2 mg kg ', 0.02~2 ngo] Yt}

o

- 121 -



# 2-30. 2HA F O BREe B4 ses 4
Analytical instrument Recovery (%)
GLC/ECD (El. group) 57.9 — 124.8
28 pesticides
GLC/ECD (E2 group) 73.7 — 136.6
24 pesticides
GLC/ECD (E‘Q’. group) 51.2 — 246.9
22 pesticides
GLC/NPD (N1 group) 88.9 — 152.4
22 pesticides
GLC/NPD (NZ group) 88.9 — 1524
19 pesticides
GLC/NPD (N3 group) 79.4 — 165.5
19 pesticides
HPLC/UV 86.1 — 110.6
5 pesticides
HPLC/EL 76.5 — 112.8
6 pesticides

() @A WE % NG ) F s A5 A2
A AF F A F 5k ARANE 2AS] A8 19 2-39] B
Fatel FAsA. HPAT AEe FPT $AW APes Axe AN AHE

Aol A% kel AFUA QAW FFA G Aol AAD Azl 4

alachlor (0.119  mg kg™'), bifenthrin (0.182 mg kg '), ethoprophos/ethoprop
(0.013 mg kg_l), methiocarb (0.026 mg kg™') @ vinclozolin (0.09 mg kg ')o]
78871 olet AE HAY. wiFs e 5 Aol AFHE AR 49 Fokel
ASHA FUAT, BT =9H, A AAdE, A sE B S A b Z e
A AHE A& 79 chlorfenapyr (0.088, 0.07 mg kg '), chlorpyrifos (0.032,
0.052 mg kg '), procymidone (0.048 mg kg '), carbendazim (0.98, 0.95 mg
kg '), dimethomorph (0.243, 0.10 mg kg '), cypermethrin (0.093 mg kg '),
flufenoxuron (0.138 mg kg '), iprodione (0.163 mg kg™ ') 2 lufenuron (0.132

mg kg o] ZiF HEIE olstE HE =AUk
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(th) A 2=k, w5 3 BEY T A7 woF IRE A

A ZAEGH, wF) 2 EY 5 AVE soF ARFS AR 23 £ 2-309%
2ok A AR A Y] HEs kS ARAlel A endosulfan €] 5F°] 0.002~0.841
mg kg 'Y WHYE mgon B A endosufan £ 4F°] 0.002~0.094 mg kg '¢] W
Y5 BT a8y 2 A7) wiF AR HEFFFS w4 fenbuconazole <
12%0°] 0.002~0.603 mg kg '¢] WS won, EFA chlorpyrifos & 8Fo0]
0.002~0.119 mg kg '¢] #Fo2 HEH AU

A HEY 9 AAAIEAAE endosulfan®] 17%2] AZERI o, Ak A n)

A
A EYARol| A= chlorpyrifos, diazinon 2 endosulfane] EE AlgZoA AZFEH ST

l—ﬂ
i
T
2

by % x99 wjFEA| B A= chlropyrifos7t 67% 9 AERWEE Bgow, vl ux|
E%YA Zo| A= alachlor, cadusafos 2 chlorpyrifos7} EE AlZoA HAEHJATHE

=
2=-31). 53, ABAAA Beps Aol & ¥ vddt Fofo]l AEHNen, o

= oabAsh MFe] WA BalF % 0 MR Tela oo WE Alg wofe] th2s] u)

=

Ha Folglo A AAA B A= chlorpyrifos®t diazinon®] Z+ZF 100% ¢t 50% <
AE V=S Bon A AuA] EYA S| chlorpyrifos, diazinon ¥ endosulfan
o 247} 100%, 50% B 50%° HEF WEE Rtk whd F Ao wiFAlRedA=
fenbufconazole, chlorpyrifos % diazinon®] Z}Z} 100%, 67% % 67%2 HAEHEE B
Fom  wiF A¥iA] EUA|Zo|AME  diazinon, prothiofos 2 chlorpyrifos”} Z+Zt
100%, 100% % 67%°] AER=E HAJTHE 2-31). °] A9 FFT GEf9} izt
THA 2 A A A Bk s S Ael Aol A 5 o] gke woko]l AEEslen, HEY §
ok HEzF 9l Ak AolE H o kAol H9 chlorpyrifos®} endosulfane] HjF<9]
749 chlorpyrifos®} fenbuconazole®] FE4do % HAEHI YA ol= A8 AMFHA

!

A AR
2 g4 2ol e AbAjel wjgo] 2 Wejs 3 SANlE Tean ol wE

oF

fex]

] 2

WAE woFe] thE7] Wil AoR Algdr. 53], Nk HEFoF BT Ak 3 o)
Foll nlsE g kAR A o] WEFAE BASH] A AMEE= sk Y= 9l
of AL AAle] W FAMEE(44.4%) 3 weFdel F3(39.8%)0 &E(1H 2-4)3%
a9l o] A A9l FopaE AF FAMANIL i dEol] nkdd o FEm, o

Aol vig Fore] ehAgol i ol Wad sow AR
i

¢}
TAH e AF A B A= endosulfan, fenpropathrin % trifluralin®] Z+z}
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17%9 ASFNEE Bon AAAuR EUA B e chlorpyrifos?} 100%¢ AZ&W
Bk wd E= x99 wjFEA|EdAE  fenbufconazole, chlorpyrifos?} ZFz¢
100% 2 67%9 HEREE HAom, wjF AujA EFARIAE  chlorpyrifos,
chlorthalonil, ethoprophos, fenoxanil % pendimethalin®] EE EIABANA HEFU
TH3E 2-32). o] AY Al & A G w7 AZ AR AR Bk w5 Al A] o A
et sofol AEHAeH, HEHE Y TF 9GA vE AGH vl BEFES e
i AT
w5 A=A o] 49 fenbuconazole €] 18F 9] Fofo] wiF 9w AmjEFNA ZH7}
273 2 363%7F HAEHNeH, HEH F°F F chlorpyrifos, fenbuconazole, diazinon
3 ethoprophos?b Zk2z} 133], 93], 53] 9 53] HEHUG. w2 HE3FE KA
chlorpyrifos®  0.002~0.033 mg kg '9] #HF=S  HIAI,  fenbuconazole
0.056~0.603 mg kg ' FHFHS wHYth. E3], ) A H& HEIFE B
s

T =
A=

AFx

AN

4)«

e}
el chlorpyrifos, fenbuconazole, diazinon % ethoprophosi= & A] HlF=ol 1

24w F A Foll Ak e A 2 E5HA] AEAAS Eol7] flste AREE AL
2 ALREH, o= o] A9 Fof 089 HAHE HoF= Aol sl

ALzl AZFR| 9] A$- endosulfan 9 6F9 woko] Ak @ Ak AW Eck| A zhzh 17
3] 2 13371 HEFHJeH, HEH T F endosulfan¥ chlorpyrifos7t Z+2} 63] <}
123 HEHA g2 A HE we AE 45 KOl endosulfane] H$-
0.102~0.841 mg kg '] #HF=ZHS R, chlropyrifos® A% 0.002~0.011 mg kg *
o] ZFHS Btk 9] endosulfan¥} chlorpyrifos7t AHa Aju=]o] WIWHE A A&

o

I AFS AAFSEM, endosulfan®] & 348H2A 544 A&l Y WbTE 3~7Holut
EF T 7= 60~8004% A S vk, o] okAle] AbA AjmfA Ao A8
AlarElojor g Flolebal Abg H

olde] ApellA A A AuiAeA HEE RS wiFe AAE v
Hobs wf 242 1953 6F 0% w5 Hokes AN A& FF9 sk AEHATH
w32l 79 chlorpyrifos, fenbuconazole, diazinon, ethoprophos 5 ®H|Fo] H|EE =
gk Fokol I Hal Ao, Aol 9 endosulfan? 22 WEHZ|7F 71 sofe]
AREE AL AT B AL A A B PG AR A B AAkS flaid e A
S22 FoF AHE uSS AAEoF & o Als
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2 Z71st9lon, 15% XANA wAEvute] A$- 7.54 ton/ha, 30% XEAANA EAEH}
o] A% 15.55 ton/ha, 45% XA E/Evte] A9 24.62 ton/ha® LEFG oM, wj3=

A ASE EASH £ va 2 ~ 39 B EF HUFS wach

“

(B

o
XN
M,
>~
>,
)

>
>,
:>é
B
>
=
=2
lo
o

[e]
2

N
fol
A=)
oY
olN

A bR A Aol gk oAb A E AMA S SAVFEH, AH, Ry, TR o7
Highp 2 F=7i9gubde]l Ak AQujAle] Fa #HEFE AW, dve
(fenarimol),  o}FA|~E =W (azoxystrobin),  THARARZX(dimethomorph), HXx=¥
(benomyl) % olt]Z(etridiazole)= AFg3le] WA= Aoz ZALEAT

LA Ak ZHHHX]4 BAAEE BAGA AY A BAA ALY oW sAEE
(44.4%)3} Fopde] F3(39.8%)°l ojEstaL glom, o]50o] AREstaL = woF Tl
Aol T=o] Hol QA e FFELR EFEo] Qlof woF MAe LAV deS g9l

skl Tk

aYA A=A, F), BEF 2 A F HEFY v AFFSE 24 A9 w@X
AR AuiA o] HEE kS Aol A endosulfan € 5F°] 0.002~0.841 mg kg '¢l W]
2 H9on, EgA endosufan ¢ 4F0°] 0.002~0.094 mg kg '¢ WS HTH
a8y 2 A7l 8iE AmiAe] AEEeFe vlFolA  fenbuconazole £ 12F9]
0.002~0.603 mg kg 'e WS wow, EFA  chlorpyrifos ¢ 8Fo0]
0.002~0.119 mg kg '¢ FFo2 AEHATL

5 Al FEFA tE AEEFS endosulfano] T FolglolA 7z} 00059}
0.009 mg kg™'o] AEHAm, 1 9 BE A9 FAABME Aol AEHA o

okt
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Al 3 A 1A AAPA AAF Aol dst2 AR[E 2 A

1. A

=
ST e ApEel] A ST 600m, FAE 20%<90
k2 | AN EF (B, TR AE

o

E 3-1. A1Ed 2 584 (2004).

pH EC oM P,0s K Ca Mg | NOs—N | NH4;—N
(1:5) | (dS/m) | (mg/kg) | (mg/ke) cmol +/kg (mg/kg) | (mg/kg)
5.2 0.64 16 193 0.40 | 3.02 | 1.27 | 24.15 1.93

% 3-1. A AW A E 2R
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3
, BAME "lg 2= EH 500kg, 1000kg 5 EF 7
stglom, Qaky Zel=  8Ad<1nef )

= 3
7hel2 Zb7b 12kgo® a1Agste] 7H|E Algstlth. ojul] Al@Ae] WA 4.32m'(3.6

(&9 - %)
5 O.M T-N OM/T-N P20s K50 Ca0 MgO NaCl
47.3 43 1.9 22.6 1.0 0.7 2.4 0.3 0.3

(3) A&

E Fshd 42 sENTA EGsEEAH(1988)0] wet A ST B
pHE EY% =9 H&S 152 o AdFo=2 FAHNYN, f7E FF
Walkely—Black® &2 F1E 0.5g°] IN-FAF2H28E&9 10m 2 5334k 20mS 7
T 02N-3 A1 G RwE&N oz AAQGsigltt. fFa AAiF &2 Lancaterioz 31
E 5goll 20mlo] HENE 7hste] 10w3F IAGF o Hfste] =
My} 1—-Amino—2—Naptol—4 —Sulfonic acidE® &3 3+ T TAAE Jlste] 3085
720nmoll 4] =AGTH(H.P. 8452A Spectrophotometer). X34 Uo]|2o EZAHE 5g
S IN-CH3COONH; (pH7.0)€<¢ 50mlS 7}3F & 303t 2gste] 7h o2& f=F
gtzub334 = 7] (GBC SDS—-270)2 =43k t).

e, w39 dAEE oA FAsoH, AEAY] FUIEES EA8] $15kd

2 =
AxAZ 0.5g8 HFT T A HollA Ho0: oF H.SO2 F2] Zalgh & ofdg o]
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£ ZFAAL(T-N)= KjeldahlHo 2 ( KJELTEC AUTO SAMPLER SYSTEM 1035
Analyzer), P»0s= Vanadate® 22, K,0 % Ca0, MgOE FrZoi&znliESd=r|=2 Zt
ZF B ZEH, 235 AS 2 e sE2EITAH FARAEAT 2AIEA 95

A TH(1997).

N

(2) A&

FEol uigt ngu|Ee] AmE g3E dolry] 93] 10a T AihFFoR
18.4, 27.6, 36.8kg? 7+ 44, YW EE 36.8kg 148 5 EF 5x8EE Fau Iy
3o = AIFGE A on, ik Ze= 7z g4 dAsibelE
AU R AL

o AFTe] W
Elo] Ajuj el =
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Ede T2 EYSEEA R (1988) wel AT EYY pHE EYY &
S Walkely—Black® 0.2 3%

O
=
fifo
i
(a1
i
ol
s
P
D)
2l
44
o
i
Iy
ol
Q‘L
2
M
Ho
N
i
i
ol

A2z ed 10ml @ =3 20mle 7HEE 0.2N—-S kA 1" o
3heFS Lancater§ 02 ZZ1E 5g9] 20mle] HEHS

- i=
7Fete] 1023F "5 ofatete] Ee| B ke be] 4 Edkels} 1—-Amino—2—Naptol—4—

] Jol e FHE 5g8 IN—-CH;COONH,(pH7.0)-& 50ml<

7hebaL 303 A F 7} ol&s fEZet=rhe 3 =71 (GBC SDS-270)2 SA3Hith
TFEO dAEE A FAsoH, AEAY FrES 0.5g2 WG oA
H.0. ¢ H.SO.2 HFAEs8l] F2A(T-N)E Kjeldah§ ©&( KJELTEC AUTO
SAMPLER SYSTEM 1035 Analyzer), Ps0s+= VanadateH o =, K,0O % Ca0, MgO+=
fFrEZgzugdE=r|2 AT T A% 2 FEe 52N SApEdaT 2

Ab7)Ee] 989 tH(1997).

Spectrophotometer)

2. 94+ A%

>

7 4% AxAue A

ox
>
e

oF 30}, 1 FolM FA, B B QAT A& £l g BA 2

[e]

oo

e
=

2 rﬂl BN rf BURCY
o rr
o = 2 =2

o 2
R

L7 w2 EqFo] Brh(87IH, 1986).

grtgtol A AAskE HUES 65 609Fo] A Aom BEFRH ow olF
F, A, m9H, e, AAFH T 10995l AE F2 o]

2 BEYUYER o5 A HFH(Aster scaber Thunb)el A4

2
A Aozt 7 w2 AEE I A el

o

e
K

ofy
N g

—_

ik
i
By

‘ZH

~

Ligularia fischeri )
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Ha glen Aol A HZol= Al A) WAl FEshaA 271N, BsAn, o
A, 2449 5 APl AEsEE T vl wa e opye}, kAl
AR7E s ol s JtH(1998, A EA).

vk, A Aol e AlE] B Al 7ol ek Bals H o

ofate] st AANET7E e WA AAPAel o] HF (Aster Scaber THUNB) 9
HH ( Ligularia fischeri YAV 7)ol 3t Hil= AL gl A Aot}

ol
d

=)

35 a5z o

ha|

Pz B A BARAANA AR
o

5)
s =
3, QlAbs) 2l PAYNT Fobdov], T vhadlae UA AR wold @
muobe kel #e FALel v

EA YERS T
& 3-3. FH AS B e Ws)
A pH EC OM P,05 K | Cca| Me | noyn | NHN
(kg/10a) (1:5) (dS/m) | (mg/kg) | (mg/kg) cmol+/kg (mg/kg) | (mg/kg)
237 5.2 0.05 19 371 0.14 | 2.9 | 1.3 0.95 1.07
N 4 5.8 0.07 23 406 0.28 | 3.0 | 1.4 1.43 1.78
N 8 5.4 0.08 23 422 0.19 | 1.6 | 0.6 1.28 1.66
N 12 5.5 0.10 24 429 032 | 25 | 1.2 1.48 1.21
N 16 5.8 0.06 21 511 0.30 | 2.2 | 0.9 1.13 1.23
EH]500(T-N 9.5) 5.7 0.07 26 468 024 | 29 | 1.3 1.40 1.01
E|H]1000(T-N 19) 5.7 0.07 29 402 021 | 3.0 | 1.4 1.25 2.51

F Av & Ecke] shehy wistE RW(E 3-4), pHE 5.6~5.9% AHgzlel zto]7t
AEoliar, datat 2= FA el vste] va woko
dEE Holx skt Arteda

A

F%Z(EC)+ 0.063~0.080dS/m
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2 YR GPgRel FANL 5 olBPL & + AUk RU1ES FFe WA

gl un HH Aol A A ek

F 3-4. w3 Avis B sekd st

A pH EC OM P:05 K | Ca | Mg |NO:~N | NH-N

(kg/10a) (1:5) | (dS/m) | (mg/kg) | (mg/kg) cmol+/kg (mg/kg) | (mg/kg)
2 5.9 0.06 18 253 0.25 2.3 0.9 1.5 3.6
N 4 5.8 0.07 19 352 0.46 2.2 0.8 1.2 4.6
N 8 5.7 0.08 20 323 0.48 1.9 0.7 1.0 4.5
N 12 5.7 0.08 20 299 0.39 2.2 0.8 1.1 4.3
N 16 5.6 0.08 19 512 0.45 1.7 0.6 0.8 3.8
EH]500(T-N 9.5) 5.9 0.07 23 327 0.37 2.7 1.1 1.3 4.3
HH]1000(T-N 19) | 5.9 0.07 25 295 0.34 2.4 1.0 1.1 4.3

AN

A
o

(2) 737 A3, FA AR G

T #H dE9 FZ@A(total nitrogen) FF AAAIH|EF Ttoll= A Ao A|8-Fo]
BS5E molxon) ik, ZE, 2, viaUESHe AL Zold mEka & o)

= | eksteh. speulEel EHIAG 7He] Apoli= QdAko]l EHIAETFOlM va A
UER o the T2 Abols HolA @hHH(E 3-5).

® 3-5. Y] AA Y FUIEwE A

(H9:%)

A R T—-N P»0s K>0 CaO MgO
(kg/10a)

- 2 1.85 0.95 2.69 2.16 0.58

N 4 2.05 0.82 2.75 1.92 0.63

N 8 2.04 0.78 2.48 1.90 0.51

N 12 2.31 0.85 2.93 1.93 0.55

N 16 2.42 0.70 3.00 1.85 0.57

5 H]500(T-N 9.5) 2.09 0.98 2.76 1.84 0.61

FH]1000(T-N 19) 1.86 0.95 2.94 2.02 0.62

87 FF AE ZF#A(total nitrogen) THS 24 AT FoAE AL AL

- 136 -



o] Hul AlgTAA Tha B UEdol e

o
3-6).

A
it

Feh(

=<

Holx &

1
R

o] Aol

1

5

<

3}

o

ol
p

277}

MgO
0.48
0.66
0.62
0.60
0.69
0.56
0.53

(%)

1.13
1.44
1.24
1.19
1.18
1.25
1.16

CaO
A4 12kg/10a

)

K20
3.78
4.30
4.18
3.84
3.52
3.90
4.19

P20s
0.77
0.61
0.61
0.59
0.64
0.75
0.73

Bl

A2 A 4kg/10a A7 FolA 7}

1.85
2.80
3.04
3.13
3.25
1.92
1.89
[z ]

12.4~14.47}

1
R

(kg/10a)

22

]

N 4
N 8

N 12

N 16
EH]500(T-N 9.5)
5 "] 1000(TN 19)

= o~
T%Oéi T

ol
-

o

=3

975kg/10a= 7} =9kom A4 16kg/10ad A& T

HI & EJH] A&7 By

[AaA 7 FhT)
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i 3-7 F3H A 9

A = Ly S 4+ RER A T
(kg/10a) (cm) (cm) o) (SPAD) (kg/10a)

A 2 12.2 7.8 12.4 32.5 518
N 4 12.9 9.1 13.4 35.8 787
N 8 13.4 9.7 13.3 37.0 921
N 12 15.5 10.2 14.4 38.4 974
N 16 15.4 9.6 14.4 40.9 951
FH] 500(T—-N 9.5) 13.3 8.7 13.3 33.0 761
4] 1000(T-N 19) 13.8 9.5 14.3 35.0 810

18 3-4. FF S A5

ZH o] ASASHE 3-8, 18 3-5)2 dA 9.4~16.3cm, 9F 13.2~22.9cm, 579
FE 6.7~11.8W2 7+t yYElgon A Alb|jgfo] @SR AlFo] Fadt HgFollo
o A A7t BARENE FHH] AT 2o ASo] JEsded, 842 10a T
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e ol Fout, PARHE Hu AGTAAE AFHo] gtk ot P
urhe SEsl B ol §7 §auo] Egl FAEE Aol Fehel Aol
N S 5 R aQoR file] A EEH HABNL Hult Bl o

Ago] ol Jbed FUR AT SErb A wAd] we e HepulE Bt ol

A = AT q F T QA= T

(kg/10a) (cm) (cm) D) (SPAD) (kg/10a)
A 9.4 13.2 6.7 25.0 142
N 4 14.6 21.3 9.9 27.2 294
N 8 14.8 20.4 10.8 37.1 301
N 12 16.3 22.9 11.5 40.3 359
N 16 15.4 22.4 11.2 43.4 334
FH] 500(T—N 9.5) 10.6 15.8 9.5 29.0 211
EH] 1000(T—-N 19) 10.9 15.6 10.0 27.6 161
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o] e 518kg/10a °o|Slt).
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S

T2 A Al 9

seFoz el
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=

o ol

FHFL 4.79kg/10a &
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Apolo] we} @A)
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1985).
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of we} F7tEE A
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FEFe A szl T
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T2 1.31kg/10a

o
=]

R

gl

]

A

=
-

A%

el

=
- O

otk ey FAbEHIR E[H] A&l A

L
;OO

17F &2

3]

=]
RN

A L

7}

ol

Murayama®] ®.31(1979, IRRD <} ]

1
R

%

>
&)
o
2 R A6 S A
= o— o INTo NV BES RN N
3)
Z
£ 3
m0960%W03
RS 0 O
= ohj <t o0 o T T o~ b~
N.K
N
-+
h)
R
D Ol M~ I~ O MmO
Wﬂ5958670
| ROl O < <f <t N <K
]
r(
[
Z, ~|l0 10 < —~ N O ©
| R[OS O™ Do
i RO\ B\ BN BON BN I
—_
o
w4
7
~
TS T
Ay FT
N—
\_I_ﬁmg ~ O
= S S
o O
™ 0 —
K N ©
y < 0~ — T T

N
N
N
N
5
5

- 140 -



¥ 3-10. =37 FH HAx S5 Aa A¥]) &8

= g T—-N Dry—weight N uptake N efficiency

(kg/10a) (%) (kg/10a) (kg/10a) (%)
A g 1.85 0.71 1.31 -
N 4 2.80 1.44 4.03 68.0
N 8 3.04 1.51 4.59 41.0
N 12 3.13 1.76 5.51 35.0
N 16 3.25 1.67 5.43 25.8
EH] 500(T—-N 9.5) 1.92 1.03 1.98 7.1
¥ 1000(T—N 19) 1.89 0.79 1.49 0.9

(5) A& AMFF 24

AH o] gL Ax Ay fFFo] ZUEeER el Z7)8le] A4 12ke/10a A @] Tt
A 74 E9kow 16kg/10a Aol s 239 ghasklth FatEvls HH) Al
ToME FEol EFSATHE 3-6). weEbd FaEuls ®HE AETE Alelsta
A A=t 24

432 o= a8 3-7o0A4 HW y = —2.97x% + 73.8x + 5259 2
ZF S AMNANS A8 F e Hu S 2E7] Astd 8FEHE Aa AEHe
12.4kg/10a]S &g 4= A
1200 r
1000 f
8 800
£ 600
o
S 400
>
200
0
Control N12 C500 C1000
Treatment

T 3-6. Ak Aol WE FA £
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LT
y = -2.97x° + 73.8x + 525
1000 |
900
§ 800
% 700
600
500
400 L .
0 2 4 6 8 10 12 14 16 18
N (kg/10a)
a9 3-7. A AR FE FEEe] A
TA Fe daAe FEl TFFZ $FE Fksel P2 12kg/l0a ATl
A 714 wskon 16kg/10a A2 TlAE 282 tha astich
paE e Hul AgPAE S0l BHAHIY 3-8). nleb RAEHE
W A Astn da AP B SRl 1Y 3-994 BWl y = —1.35¢"
+ 32.0x + 5299 27 FNYHAE e & AQon AU FFE LU A 8
TEHE A AEFS 12.2kg/10a9S AT 5 AT
400
. 300 t
8
2 200 |
0
control N12 C500 C1000

Treatment

X

a3 3-8, Ak A he FH 53
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y =-135x>+ 329x + 529

2
100 o mm o m oo
0 2 4 6 8 10 12 14 16 18
N (kg/10a)
a9 3-9. A& Av|E 45 e A 3
. a3y¥nls A gy
T35 (Aralia elata Seem.) FTaUidte] &l YA HRoZ YT Eol= 3~5mdl

o2t} FHS SEuEt AYAY Aurt Thseh EYE Jhelx] & Ho ARt Aujgt
A 3718 FEol7] W&o Emgo] ¢tyi= S Hyr) Ko WA HER &
wg o] # H&= BES AAs|of sk

FTES AL AFHA oJEste] ghedl ot Srbske W A FH Qg o] FSAH
A E7kell A AuE FEol ALkE T AR E A o]y FAME A S AeE Hdd
o AL O FEo] Ao A ALt Z AFHFEE #AR Hgs] & 5 flar E3F A7
T TR 49 olFo] oo Al Helz vdEe 1S o §ate] 1~29e] sk 9
=

& 3-11. 75 Aw) @sH(2005, A=)

Al A H| 7} Al
7 (&) WA (ha) |57H(&) | W4 (ha) |57H(%) | W4 (ha) |57H(%)| W4 (ha)
2,800 556.6 2,761 552.6 14 2.7 25 1.3

T Al &g Aln] 2 Au) Tl digh Bas Hom 5] A o] dotst

o sty HAALZ=Y) w2 WA HAAAAXM S F5(Aralia elata) A 71=d sk =
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¥ 3-12. HE A7 & B9 s W3 (1dx}, '05.04)

A D EC OM 0, KL Ca IMe o -
(kg/10a) (1:5) | (dS/m) | (mg/kg) | (mg/kg) cmol+/kg (mg/kg) | (mg/kg)
A N36.8 6.0 0.45 22 625 1.09| 2.2 1.0 20.4 180.7
13 N 9.2 5.4 0.14 20 208 041 2.3 | 1.1 2.6 2.7
13 N18.4 5.5 0.13 19 284 047 1| 2.6 | 1.3 2.2 2.1
1% N27.6 5.4 0.15 21 291 0.44 | 24 | 1.2 2.5 3.3
113 N36.8 5.3 0.15 17 316 0.49 | 2.1 1.0 2.1 4.7

FEAN) 3 EoksleiAS BAe Ay(FE 3-13) pHE 5.5~599 EIXE HoW I
7Vl AdelRa f71ES 18~21mgks, FaQIAHE 259~324mg/kge] w3
7he] 0.34~0.42, 2% 1.8~2.3, ut1ulE 0.7~1.0 cmol+/kg

=
T T
FEolal, BEY Fekst Aae v 92 o ARt A9 e AT

A pH | BEC | oM | pos | K [ Ca [ Mg | NO,-N | NHN
(kg/10a) (1:5) | (dS/m) |(mg/kg)| (mg/kg) cmol+ /kg (mg/kg) | (mg/kg)
924 N36.8 | 5.9 | 007 | 18 277 1034 23| 10]| 21 3.5
THN92 | 57 | 008 | 21 259 |0.38| 21 |08 | 1.4 3.4
1% N184 | 56 | 008 | 19 324 103419 07| 14 3.1
T8 N276 | 55 | 010 | 21 290 03718 | 07| 1.9 5.4
% N36.8 | 57 | 012 | 19 261 | 042 23 07| 20 7.4
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%4 A (total nitrogen) &3

L 52~5.6%% FF, ¥3 Hu =k

BN
o, AAx A FFol w Frteke IS 31914. oAk, 2+, Zrw, viavlwE 5
e PR e 7zh7t 1.5, 3.5, 0.5, 0.5% T o|QTHE 3-14).

X 3-14. 787 759 FUIEE &2

(H9:%)
1 g
T-N P205 KZO CaO MgO
(kg/10a)

A4 N36.8 5.6 1.6 3.5 0.6 0.5

138 N 9.2 5.3 1.5 3.4 0.6 0.5

13 N18.4 5.6 1.6 3.7 0.5 0.5

138 N27.6 5.2 1.4 3.6 0.5 0.5

3% N36.8 5.4 1.5 3.6 0.5 0.5

(3) F59 S ¢ 5%

T 1394 BES 20054 49 A|PxFe] FAslal, 30cm=z AAHS = F, 2 8 10
ol A ASAEFS ® 3-159  YERE wkep Fr TEUFY  =ole
72.6~91.7cm, #71= 7.9~9.9cm ©]9 1, n3uE AxAEZY 36.8kg/10a A F7}F 7F
A =, F & A5 uyge)s AAdEF 18.4kg/10a7t 10.7712 7+ Btk A
Htd o2 suyPulg A7 dduls Al vE 4 dAh AEF AdAE Sl
ekl 3 3-162 20069 A e FEO FEFH 18 T FEUTY AF A
S YeER Stk

5 FHe 1y vEz Ah AEH 36.8kg/10a AT 77} 68.5kg/10a2 FH
Auls Ael5- 57.2 kg/10a Rod Bt nyvlas A4 S 18.4kg/10a A2 FolA =
o] 60.2 kg/l0az wigFe] Jdvls AHFRY =gtk FEuie ASE T2 *01
At mEbA T 22 HERo A mRX] AARAAA AujA] fAe] TheAde] %
gadel nynart YERT aAAds A & JdY(E 3-16, 1¥ 3- 10)
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¥ 3—-15. Ag¥ F59 A% (13, '05. 10.)

A = SA L e d T

(kg/10a) (cm) (cm) D)
44 N 36.8 78.9 7.9 9.0
2¥ N 9.2 72.6 8.1 9.2
13 N 18.4 80.7 9.0 10.7
138 N 27.6 90.8 8.1 9.4
138 N 36.8 91.7 9.9 10.5

£ 3-16. ALE FEI A ¥ 5

A g F 7 H SA T
(kg/10a) (cm) (cm) ) (kg/10a)
A N36.8 153.5 15.8 4.9 57.2
¥ N 9.2 147.8 16.4 5.2 54.3
13 N18.4 165.7 18.3 5.7 60.2
13 N27.6 173.5 17.6 5.0 61.8
3138 N36.8 171.7 18.9 6.1 68.5
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(1) A

= 1.85~3.25% 5%l

A4 TS 1.85~2.42%, w=F

No

o
ali
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ﬂﬂ
o

o
4

HO
4
0

«
o

B

B
—~
fite)

-
T

Aol M

12kg/10a A&7} A

fLA

(4) 2

o))

o)

=%, 11y

-1.35x* + 32.9x +

A, #AN %

1

*

R Ae] wo ol w

A
o

)

H

10a & 36.8kg A&7} 71+
o

S 52~56% TaoR
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Z FFHe AANA v = —2.97x° + 73.8x + 5259
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=
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52.99] 2z} 3]

(5) aim Arxe e
srol A},

H



H 4% 57 345 & ok 7| =

&5

A1 & 3R HAAPA Stubble mulch &3 =2 AR&F A4

1. 97N 5%

Stubble mulchs ¥ vhshat Zh-g-o o9& E¢o] Fa=H= A
& 2FE7 % A E)ERTE 5 A
AAE EYS AEKAoRE BESE AT sl v Agxyels F
Az Ao way ol

s A WAL A= 90%] el 17,044hacl™ o]F 38%°l st
6,400ha7} A= 30%0]4 Aoz wiEAu) x o] 9 had 800]E< Eo] md
5ol o3l fFAE A do] ool digh o] Al Aot

ek 3L A 30%0) Y] AAbES AR Fo- wjFET A5o] oA Stubble

mulchE 37} =& AAHFE Aarsls= Ao},

2. BE UAE 2 B Fool g 7)olx
BoATE nA A AGlA gt Feel o8 Ege] fuHE A2 Aiss
A 2 AT AREAE S e BAE Al $esg 3
SwiA Eo e A

7}. ¥ A ZAALA Stubble mulch £3 L& AAF A

(1) AR A =9 S1%E 7]

P

NS

YA AAR G gJalo] hEst AbAlE Adstr] 918t AR A HS gAlstal
AR QA X7V Q= =FH (Ligularia  fischeri TURCZ.), 3¥rtie]lw3F (Ligularia

fischeri TURCZ. var spiciformis Nakai), *‘F (Aster scaber Thunb.),

3

S~
Olt
_l1m
tlo

=L

E
(Ligularia  stenocephala Matsumura), &I ABFHA(Crisium setidens Nakai), &
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(Aralia elata Seem.), U5 (Kalopanax pictus Nakai), =8 (Aralia contientalis

Kitagawa), =N (Aruncus americannus Rafin.) 5 955 od] A3},

(2) A4 Stubble mulch &3} 2 Aba]F{F A

=

W WESS 940 % fAAFE B, AAH SHl Yol A AN xu
e Bal 2 Aesle) B Arelel B 49 £ 4 dbd n9A el A4H
AT 2@ A 49 38 ~ 59 Feolglen] of Avld FH, FH 5 dRE
AAFE B A7 Ao FBE ~15C olakz WHZ 44 Azel FAA
A7t BYFOEA AAS weld nFYA A TGS,

(b 1A BARNAL AT Y SRS F2AF, BE f49 PA A5,
2 Azt ne fold 5& Adett o 24 Hid A ERY AR A%
Fe ZAF A3 9L olgsHe AT YoiAE weAPAAL FAL ST,
2 ol gt ATl oME FEA B3, wASHE Sl

e A EY F4%S A b,
AxHe 2= AsS IA4 s SAFE H2s) sta, Fx TS AN = 5 A4
Hog JuAe] thiel wet FFES vAA HEd AA 2dxte] Ho LA 21897
# 13. , 2

*(Erigeron annuus L.)7} 5 o|FwW, w}o|(Digitaria ciliaris Koel.), 71o1H
(Persicaria blumei Gross), % (Artemisia princeps Pampan.), 9ol (Chenopodium
album L.) S°la, 7}Sd+= ulHolry & o|FwW  EI(Echinochloa crus—galli
Beauv.), &%, 7/Ho4#, & %O]m‘?}

T2 HARS UAY Ae dEsoR 763.5g/mo] Ao, e A Fol| wE
Hx Az mde wFE 79.8% 121 Zel wbe] A= Su 95.9%,
98.3%, =& 97.6%, &7 97.4%, ¥ 97.2%, ST 97.2%, 5 97.1%, =
F 96.9%, 94| 89.4% T Fx A3 mIr U

K
v
o2
o
A

A=
=

(mh) AR Al s dEES ARIHRoR Qld i BAYS FHATL, FUE =
dor B¢ fdgony EYF = dede M AA 2R A dEE
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< 3R wiFrE Wzl 12~17kg/10aS  E71=dl Wbl 97T 553kg/10a, w5
421kg/10a, 33 339kg/10a, 3Sti=l#3  241kg/10a, 5 218kg/10a, =75 wf
118kg/10a= "j-$- 3}t

(vh) 2B wave g@del AW EGFY FFAFY maFdAEREs} FobAE
3t & wjE 0.07m'ell Bl& = 2.60m, shoiElsrE 2.10m', eUHSmE 1.45m=
ek 53 wAETh A4 3dAe] 2He AT Fee Rest B4 Ay afof

3 wel
4EF QA §A 2 FEHIL glo] EGRA A T3t g 95T Ao wuEi,

(AH) A2 EG] oS Aoz g o fAs FxIsHA =7 wjiel
AARA Y] EY F4 WA E 9e 34 8 d WHE AL 35E AAste] B HA
S Has) g WY Aolth. mRA o] 2 Audae 3L vE) 2
A 29, ddEwF, FH 5~7d, T, w5 109 o)l Aow FAHAUG

(ob) LA AAAl A AujE AAFE AA M s e Aol v nlEho]
FAES A7 A3 s sk w3, ddEaA, 29y, 3 52 Aol e
FHho] ko] mzste] AR AA A Frt BREa, o £& o] &3
5, U, AT 52 A Aol whE FHe] o]l AX ol AwlA, A AL
Sl A -kl

(2} A AR ARAe] Folde A Al dddd 1dAte] AARE AE glo] F9lE

AnE 298t 3dzbe] FAl A5 AbEstd wF 2,39119U/10ad HE] HGE o] &
ol mHAAFA7F 2,465-U/10a, FFH 1,713H9/10a, ]3] 9563 /104,

796 9/10a, 2E¥] —2,9763Y/10a=01Q L, A £& o] & AHAFU

vl 84 Y/10a, 5 813 Y/10a, F5 16HY/10a, &F —9723HY/10a8l A

el 18 GAAE ALe oJERe] AR FeA = A50] W

FoldHol A 3dzke] AL So] APAMFHEY W F QS *4 2 %L&oﬂ s

o] gtk Ay THA/ d4ddoz dnk AaFel vE vl 22 Zlo] 25 At &

1oz Ag3Hert.

ol
o
rr
e
=

ofy H
Mo

o

thRk Al dg=rt 51 ol W= i et JH o2 dA e WS /AT
AF ARrAaSo] 866~1,238%19/10a0] 7Hed Ao w dTEH, Au] d57F 10 o4
He Fa, wAsTe Al BeasS FE 1L71239/10a, =S 2,320 €
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/10202 AMAFTE gl oheh mAA IR P H RN e A5E 7Y
2 Aoz A Fvh

4

(H) (WH~=p) o AxE FstH 1A Stubble mulchs el 48715

7N = 959 AAME BA BAdol AAjste] AR AS 543 A e

3 BrhEka ol AAFel ud AANS B AW AR AT AsE

ddo] $-=8le] A FAbAlA Stubble mulchs H&o] 7153 AbAE o)
1

~
A, AA, FE 2S5 4% HARA AL S5 S
A

(A

&,

=
o

(o

o
e ool

o 4
>k

(3) e AbAfe] Ay &9

(7V) #F (Aster scaber Thunb.)
HH = AR TAA HaA dolrl fda QTR Wol BARE o] &old Heo|th
LA A A7IEE 9F Ay 9F A7 597bA] ol 7Y 9] 9EealE
el = wjale gt wobgs HlTh  w BFAl doks AXE kel 0.9cm Ak
BE &= o] Eow vF Wy *Jﬂﬂ?i% w wopgo] Fubud Aol Hlste] &
#5] "GoHtt.
Ag P& A Fx AT 8910¢ ol 43 A= Ax7F 8 318

ASE 28 A% Az DL Hch

o

¥ F3o] 49

(W) 0w Aruncus americannus Rafin.)

s FAE vAFEARE FRACAA 68% wolEdoy dxAdE woly X
ok gulol Exg wE g on Fwo] 9o wolrly] 7] YeidE 5C ALl 309 A
T At desigith. AA wol LxE 20CEA 73% ol STk

TAL 12802 wEFAL 459 2e¥om A7 7cm HAIEE &
28 A

= N 23 1 P 15 1 K 10kg& A& AlH| oA 74 Ao A6l
2 xbol| BEke] 3WAtel = 34% E7hE AT

ko

o
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A Z 10cm WLl &

(th) 5 (Aralia elata Seem.)

) T —~
N T —_
H = o 5 d = = o .
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IR D = Nt = M R R
% G S T oy I om
B X0 il e X e © o
- B oy 5o X %o N s
B e s = W T g X o o= T T
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0 o) MA Z, - = T EL \mwl JH N
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i~ ~— =y = o % Els 5 °© IH X _rE E % HH ,ﬁu cw
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oz T ﬂwﬁ mHHM%%W% mmﬂﬁz_%ww&
03 9 = X N OB L~ S R T
Tt pg o5 2 MTAE " w = T X %o %ﬂm
W © o x 7 I X o 2 A W h
o S R TR | o Sk o B
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o2 o o 2 - X oy N & 90 R 50
o Mo 2w TR o= SO SO R A SR
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Wow ol GO o W B ooy
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R e - T S T X oMo N R T 9|
o o)) o B & e 5 - M | T L
B A = T o W Sog ol o o oy o = oy 8 T OE
‘m_ﬂ —_— .Eu 4 ~ X B o3 ;oT El ﬂ_Au_._ < 3 ..Lﬁ — =
T o= T ac] T W T W o oW T ) LN T
B I R HOR MM oy ™o M w R Lo
= oz e s S sEETA F X EgLoeEow
i o X° Ya T wE 2% . [\ = o MX
o BN BT oo X3 ) Toxoom oW K
IR o mo o i G < s oK X m o o4
oS R wl M o T D wm o O o ° g O N ww o o S
Mo U R|& = oo AR N ~ % R S el - X = Joo )
s N XD =) pild o X ™ = %
— 11 o Moo Lo odr o T ~ C XA o
™ -~ oo H e Ho W o
H o m %

HRemH, 2005~20061

1
=

z

7,

15%, 30%, 45% 7ZAA Aol 7t

=y
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=

=

u,

2=

[¢)

’ T'Lj 7H

Aol lysimeter
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Atk 20059 Aol wEW wjFEge] ulgte] wsutet FH XA
122 A=, 53 £ oz wlset A 243 3R A A

Sk BAME(15%, 30%, 45%)°l e ESFAES AAETE 74
= S o, 15% EFNA w/lsrke]l A9 7.54 ton/ha, 30% EFNA =T
9] 79 15.55 ton/ha, 45% XA oA w=75mte] A-$ 24.62 ton/ha® YEIREoH w3

e Aev wAer 2 vlE] 2 ~ 38 B EY FAHS 23

(2) A A AR Aol A% FoFAZ as AS

ez Ak Ao it EFoF ARgA
T Bl FE7Iuplel Ak AuiAe] o WFaE A
oA ~E 2 Wl (azoxystrobin), TH|ARE
U)Z (etridiazole) S A}&-3}o] WAal= Aoz 2ALE Q)

A ARA AR o] FRAES AekA] A Al FRA; APe] e/ sAME A (44.4%)

, Bdoly, FAof 7]

ow g} (fenarimol),
W = (benomyl) Z o

¥ 12

IH
9
8
@
=
(@)
8
o
=
S
g

Z HYon, EA endosufan £ 4F°] 0.002~0.094 mg kg '¢ WIS BAT
a9y 2 A7l 8l AiAe] AEEeFe vlFolA  fenbuconazole £ 12F9]
0.002~0.603 mg ke '] WS mow, EXNA  chlorpyrifos 9] 8Fc]
0.002~0.119 mg kg ‘¢ FFo2 AEHA

A FEF 3t AEESS endosulfane] A Fuie HA BHolA ZHzZE 0.0059
0.009 mg kg 'ol AEHNIL, 1 9 RE Ao FAARANE AFke]l AFHA 4%

.
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12kg/10a &7} A

e

-1.35x> + 32.9x + 52.99

3 #H FFgare] BACNA v = —2.97x° + 73.8x + 5259
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10a 9 12.2kgo| AT}
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e
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ol Attt
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1.5, 3.6%
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H 5 & Aset Ao &2 g
A 1A dFZEFe] gEycH
1. YA ZAAFA Stubble mulch &3 & AHAF A

7b BEARRE UA 2FEY] e A8

1% A] Stubble mulch'sHol A&7ls & Foz 7|gHE 9&9 AHAlE A HA

Aol A Aste] A A5 543 At 2d 54& BUksta o5 AbAlFel dig A
Ade A Ay AR AS3 Askie o wdo]l Speto] A ARl A

Stubble mulchs A-go] 75 A adel e, 33, 55, wAsv 5 4% 4
AT G $5adn FOARNAE AAss) Angl we wAA )RR ok
HolwA] e 258 273 5 9 Aoz AR HYL

A BEAME A ATe ARAel og 4EW EAE A7

et A A ot
avek(qd 5, 1985 ; & %, 1991 ; 7, 1999) Hx ZFo| W& EARFE A7 &l
s, 1995), o s B =AY AR m (S, 1966 5 g 5, 1969), F-Zol o 1
BEI(F 5, 1970, A 5, 1991 5 2 51992 5 A 5, 1985) So] At F

fo
Nlo ml._l
b
o
O
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