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SUMMARY

1. The Development of acclimatization condition in bulblet of Lilium

longiflorum 'Georgia’ regenerated in vitro

1) Bulblet production through the meristem culture in Lilium longiflorum
'Georgia’
The Bulblet of Lilium Ilongiflorum 'Georgia’ were produced in MS media

through the meristem culture. And, we produced the large bulblet by scale culture.

2) Dormancy breaking and bulb growth by low temperature and GAjs
treatment

The low temperature treatment at 0C and 5Cfor 20~30 days breaked
completely dormancy of bulblet regenerated in vitro, and showed the high
sprouting rate of 100%. When bulblet was treated at 0C for 20~30 days or at
5C for 30~40 days, shoot growth was better. In circumstance, diameter, and
weight of bulblet, treatment at 0C and 5C for 40 days was more effective than
the other treatments. The soaking treatment of 50~100mg/L. GAs for 1-6hr
breaked dormancy of bulblet regenerated in vitro, and was effective in shoot and
bulb growth.

3) Bulb growth by culture medium of bulblet

Shoot and bulb growth was worst in single medium of peatmoss or perlite,
and was best in culture medium mixed with 2:1 of peatmoss:vermiculite. The
growth of bulblet was poor in proportion to the mixing rate of hull.

4) Bulb growth by planting method of bulblet

When the bulblet was planted in lem deep than over 3cm in depth, bulb
circumference was longer, bulb diameter became thicker, and bulb weight was
heavier. Planting distance did not have an influence on the bulb growth.

_13_



5) Bulb growth by planting time of bulblet

When bulbs were harvested in August the next year after planting the
bulblet regenerated in vitro between September and October, circumstance of
bulb was over 10cm. Planting the bulblet in winter and spring season was
ineffective in the bulb growth.

6) Bulb growth by fertilizing condition of bulblet

Shoot and bulb growth was poor in no fertilizing treatment, and was little
difference between other treatments. Treatment of 1+1+1/2(compost+basal+top)
can be recommended for reasonable fertilizing condition.

7) Bulb growth by bulblet size

The growth of leaf was better and rate of shoot emergency was higher in
proportion to the size of bulblet. The bulblet of large size was more effective in

bulb circumference, height, diameter, and weight than the bulblet of small size.

8) The development of disinfection method in bulblet
When the bulblets werw disinfected in the chemicals mixing the amount of two
times Benoram(fungicide) and two times Roction(insecticide) than standard amount,

shoot and bulb growth was best than the other treatments.

2. The development of bulb production method for cut flower in

daughter bulb of Lilium longiflorum 'Georgia’

1) The effect of low temperature treatment according daughter bulb size
on dormancy breaking and bulb production for cut flower

When the daughter bulb with circumstance of 3-4cm was treated at 0C for 15
days, bulb weight and diameter was good. The low temperature treatment at 5C
for 30 days in the daughter bulb with circumstance of 5-6cm was effective in

bulb growth. Also, the low temperature treatment at 5C or 0C for 30 days in the

_14_



daughter bulb with circumstance of 7-8cm was more effective in bulb growth

than the others.

2) Bulb production for cut flower by planting distance and depth

When the planting depth of daughter bulb was shallow, splitting of bulb was
more. Planting the daughter bulb with 5xbcm or 7.5-7.5cm distance and 1-3cm
depth was effective for the bulb production of large size.

3) Bulb production for cut flower according to harvesting and planting
time of daughter bulb.

Bulb weight increased slowly between 1 May and 1 June, and then increased
rapidly after 15 June. And Bulb weight was highly maintained after 15 July. Bulb
circumstance increased slowly since 1 May, and was 10.7cm at 15 July. Diameter
of bulb was similar to bulb circumstance. Bulb height increased slowly between 1
May and 1 June, and then increased rapidly from 15 June to 1 August.

Bulbs harvested from 1 May to 5 May were planted, and then completely they
did not sprout. When bulbs harvested from 1 June to 1 July were planted, they
showed short plant height a few leaf and flower. In bulb harvested since 15 July,
plant height was 57.5-61.7cm, ratio of leaf emergence was 100%, ratio of shoot

emergence was 100%, and one flower per bulb opened.

4) Bulb production for cut flower by fertilizing condition of daughter bulb

In no compost treatment, total bulb weight was low, and size of bulb
produced was small. Treatment of two times compost and a half basal fertilizer
of standard amount showed the better bulb growth in no of bulb and total bulb
weight than the other treatments..

5) The development of long-term storage method in daughter bulb
In treatment of long—-term storage at -2C after precooling for 4 weeks at

0T, shoot and bulb growth was effective.
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6) Bulb production for cut flower according to soil texture and mulching in
outdoor.

No. of bulb was many in sand soil than in loess. However, bulb of large size
was produced and total bulb weight was higher in loess than in sandy soil. On
the whole, in loess than in sandy soil, bulb growth was good. Also, mulching with

black polyethylene film was effective in bulb growth.

3. Development of cultural practice for scale bulblet and mother bulb for
scale picking in LZLilium longiflroum ‘Georgia'

This study was carried out to develop system of superior bulb production
through investigation on propagation of scale bulblet using by mother bulb for
scale picking, cultural practice of scale bulblet and mother bulb for scale picking
and proper planting time of scale bulblet in main culture area for Lilium
longiflroum ‘Georgia’. And, finally, the productivity for cut flower of bulb
producted using by scale bulblet was examined.

The survival rate of scale bulblet under 0.5g decreased severely. Therefore, the
scale higher than 1g that producted scale bulblet higher than 0.5g was efficient at
bulb propagation. The vegetative growth and bulb enlargement of mother bulb for
scale picking i1s superior in container culture to soil and closed container culture.
Therefore, it is considered that container culture is efficient at cultural practice in
view of productivity and soundness of bulb. The bulb productivity of scale bulblet
more increased in the planting time to the latter part of January from February
than March, and normal growth was possible without storage of scale bulblet at
17C and 5T because of planting in lower temperature time. In comparition
between productivity for cut flower of bulb producted using by scale bulblet and
productivity for cut flower of bulb infected virus, Rate of cut flower was 86.4%

in bulb producted using by scale bulblet but 58.1% in bulb infected virus. In result,
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it is considered that efficient production of cut flower and bulb is possible using

by scale bulblet and mother bulb for scale picking.
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vy mA o o] £A4S ZivelA Adle] AAFE AAT F FASA AL, A
TA Wlegn BFA SA(F)}AE) EFdl 1A 5o AR A5s.
S48 F 0,5 10Ce A2AFae] 27k 0, 10, 20, 30, 40, 50, 604 7t
o} Egste] A2 Agstgr.

HeAE F HelolE, FER2~ WuFEHgolEE IR
B30 2(10-8-5)5 H7ME MY Ed £A974& AAsAT 2% 25T, 14413t
A9 A gl A 3INE A F ol 27, AAA ] AKAAEHE ZAEIAY

GAzE 0, 50, 100, 500, 1000mg/Le] H%== 0, 1217k, 6A1ZF, 12A1%F, 244 ¢
A Agstgon, Ay & 49 FEo vZHEE 2ol AAlE ATk ol 45x35cm 9
AbZbshR o] Helo|ErvlER | Edfo] E=1 R E38Y £EES o]&alo] 2 A

o

BAA F AR 29079 ARUE 2ASHAC

3) HMFE A BE 20739 FIZAH
vhaue] EZA el FF AFAHS MS Z12u Ao wjgste] A0S AAbs)
i, ol & 33le AA duujFete] AAE A (F=E 3.0£0.1ecm, il 1.1£0.1,
7 051+0.01g)S AFARZ o ok 39 14 &2AAE 7oA AW A&

&

AAstL FAF 5 AdA wedd EFA A (F) Edd AT §
&
=

38

A

—Li

ot WX 2Bk 197 AW
ol

o

e

E= Y

o2
[

_40_



A, BES wEYS ttgow o g3l w3 $AY E¥E dolrux yER A
= cgow AFsA AAHHH &
S 20039 4¥ 1590 7o vz g9 vjSET AH R 45%35cme] AL

-1
of 2em ol Ak, WAHYS 2ol AmsaTh. 44 409 F 2719

0—%(:
T
=
=
5
I
e
H
H
>
m
il
a%)
ofo
k=
rr
rot

A
3}
?_

) 2073 A} Holo wE TS

waube] ‘m Aol #E2 AGHE MS 7w Ao vjste] Q1S S
I, o5 33|d AA <lAmFste] AAA AAA(F=d 3.1+01cm, T+ 1.1+0.1, F*
A 050+0.02g)S A@AFTZ o] &5l 20039 9€ 20U 2A0AS oA A
W s AAst AT F, AdA v AEA SAESAE(F) S5kl 1
AIZE o AAAFSAT 193 518 F 5ColA 3 @t A2A sttt A2
25 A ATAL 3x3cm, 4x4em, 5x5em, 6x6cm, 7x7cmz, 2] A ZolE Ocm, -lem,
-3cm, -5cm, ~7cm, —9cmE ] A£AAEE 102 20¢€ o Y| 7FE -2 A A ek )
ool B ER ] FEEo|E=IR2 £3H §EE o] &34 45%x35cme| AMZbEhE

of 2204S AAsAth 20049 79 208 &207F ] BHEYENE ZALSHATE

5) 20739 AN wWE FZAS
B A3 Qua= MS7| R UZitel ‘ZAole] AAAS wjksle] ol
we]ste] Adulata FA4E 291de At

A4S e 3 3Enig 9E S
o, 549 3cm(+0.3cm), FH A 0.5g(£0.1g) Z7]1e] Ho] At}
vzt ‘ﬁxlo}’iﬂ 24 E 89 49U5H HH"" 71l Aol AE 13 2ol
S8 F 5TelA & &3 AAE & F 99 54FH olF3] 59 59 7HA
Ao AAEAT MdES depolE, JER: HulFgo]EE IR &
ek & R E]H]QP B3R R10-8-5F H7te A& ol &k, F7k2 B7Hd Sk

2ol Aujg F 89 5Uo)] T2 FFH ] AX HHES AEA
6) AM|ZAd WE £9AF9 FZAS

Uy ‘mx ol EFo AAHNS MS 7| Eujx| o] wjgate] AeAHS AAEA
1, o] 5 33]o AA dHujtste] AakE AJA(F=d 3.1+0.1cm, T 1.2+0.1,
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-, AetA W A SA(E4E Rl 2t
StATh 1€ 7108 3 5CoA g 23t A stk
YEE JERAHego|EuFeo|E=2112 EJ8 AL AL, &5
A (F)aeEare] F71BEH (R7]1 8 25% o4, ®EAIHI % 0.45kg/mY)S ()0 Gk

o] EEuE(12-7-13+1+ 0.3+10(N-P-K+ L E+E 2 +F 78 Z &AM ZF 0.2kg/mH)E
AgatAct.  FHlE AAAS AA T 2AgAd (s E3u=
(18-0-16+1+0.1+5(N-P-K+ L E+%&- 2 +774), ®#=A1H & 0.1kg/m")E AH| &tk A&
Aed 2Q14E 20059 449 2590l Eghe Wi FETE A9 45x35em2] AR EEE o]
2cm Zol& AAstA L, HIZbHE 2o Aujstsich A4 Y F F719 P2

e E 2T

) 22179 AU WE FEZAS
vz ‘mA o) FFo AFHS MS 7]E2u] o] wjete] &AAAH S A
3, o2 33o] AA cHAM|Yste] AAE 2 5
o] Al gae o] LEATHIE 1-1). 2olA<S 7]

2917 =27) TE 8 (cm) +31(cm) T2} 74 (cm) T5(8)
N 2.2+0.1 0.8+0.1 0.8+0.1 0.19+0.02
= 3.2+0.1 1.1+0.1 1.1+0.1 0.50+0.03
o 4.0+0.2 1.3+0.1 1.5+0.1 0.90+0.05
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8) & E}—E- 2A739 FZAH
A A= MS7]Euj A ol vduhe] ‘Fmx]ob o] A S wigdste] A<l
e Ak 5 3dnin QIS Eedte] AldiafdstHA A" A0S AR St
Aoem, FEd 3em(+0.3cm), TFA 0.5g(+0.1g) =719 Aotk
wzube] ‘mAlob e A4S ZIWelA Aol JIAPS AAT F FASAR L,
A Wxegd ASA SA(F) ) S 0, 124, 19, 2= Este] 1A &
b A &Stk 143 %Zﬂ?‘} 5 5T A2AZLlA 30U ER =S} &9
gto] A2 Agstdnt. A2Ay § FelolE JERA WU EToES LR &%
& 5 SRk E4HIR(10-8-5)F /M wMidEd A4S AASATE &% 2
5C, 14A7F Az AggelA 3714zt Avjgr & wWolg, 274, 29049 AH
JEHE 2AMEE
3. 2% % 1%
1) y2ug ‘&Ae) 24 E 42973 B4
vy EmAeb el S MS wjAlel wjgstel A0S AAEAa, ol &

A Fete] kel £2974E A & AJTH =™ 1-1).

(a)
I 1-1 Y2y ‘Ao ARHE mMgs st e A Wi(a)t

ZIWoll Al AArE A7 o] W



2) ALAE L GA A BE A4 FHETS} 7S

g ‘ZXop e 7l A0 AES 0, 5, 10Ce AFaelA 10, 20, 30, 40, 50,
6047t AHEE & F At WolsS ZAMSIATE dEZTFAA = Wolgol
68.7%= StA YEREo L, 03 5CAA 20~30€7He] A Aol & 100%, 4043 * 2]
Aol 95% 2 = YERSTHIE 1-2). 10T E A2 7)17te] Zojd4=
of&o] vrotx=dl, olYd A= A FTol FFoly dYow Qo] AAA
&7 wWEolth. e gller e ‘Casablanca’$t ‘Marcopolo’ @] 71W A7 & 4T
A 657 AAYsE Aol Wol&ol 100%= FHElde FaHHoAdh(ATYd T,
1998). 2ett]&e]2=o] 71U 2774 FH Egtel= 4Tl A 6047 Ag7F &34 o]

100 -

©
o
|

[=2]
o
|

H
o

Shoot emergence rate(%)
N
o

0 T T T T T T T
0 10 20 30 40 50 60

Storage period (days)

a9 12, 7ol ALE Y2y ‘E Aol 29174
AoIA A2 A7t e g
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R A 7)gke] 245 Wolgo] FAagA=ul(Fo3] F, 1999), ‘FA o] 7 &
ANA Aol 409 o] A2AH A= Wopgo] wolxtt. 7oA Aikd
ARAAELS g2 FUS g, TRY FFd webd Fde FErt dde sow
& A QlvH(Higginset Stimart, 1990, Kim¥} De Hertogh, 1997). &g 4217 9
FHeRE fsiME 4TAA 87 AAYst dad oz LA 9=

(Stimart &, 1982), & A& Ao = yZrg] ‘FAxol e 7 &A% 0~57
oA 30d AEW F3 Fuo] ey E Ao R e
2L 0EE 5T AAgs &

Rom, 2o 409 o4 Az 7)7tol 72‘01%1’%% o] FolHth(1d 1-3 A, B).
10CoAA A2HEE 3 A2 40493t A
Aol = 2% 1
s A2AYA AA z%‘ﬂﬂﬂiv} A4 A5l
a4 A AT EH 5, 1998).

27 AHE 03 5CollA 4093 Agt AL + E7F 52~53cm, 7 27
1.7~18cm, T FA7} 88~86goz t& Aewtt 453 RAow UebuthE 1-2).
olg] g A= ol Hlal T EdlE 33~36%, T~ AAL 55~64%, T FAE 43

(@

-

T 209 ~4043F A7 Aol =Ae] A

ol 7 AL, 409 o] A

5
QuHow FHEs A2e aPds Be ABA AeAeT dastel

GAAE S AAstn etk dahe] ‘mAele gojd GAXE} 422 gAY
QeAE FolmuA vk Bl chduitels] Wi FHe] 24 e A

-

%

o7 4 Sed, B A= AUAEC] FA A 100% obH L, HEF

S UG GE 1-3). 28d 95 GA AT
B ozt Agka, AEde SR 42 Aoz yEut 4907dS GAs 50mg/Lel
A IR JAR F A sk Aol Ao Al 7Hd ZakA ol vk
Aol mlel Aol va Fastd=d, GAs 50~
100mg/Lofl A 1A13F = 6413 JARE 5 A A7 Aol izl Hla) o FA=
30~58% ©l FAHRIL, T =dl= 16~23% Y AATHE 1-4). GAzE 100mg/L ©]7%
o aEk A= 290740 Ao HuE ET%% BolFA ettt webA GAsE 5
0~100mg/Lol A 1At = 6413 JAG § AAst= Aol 7Hd w4 siva dd
= At

T
rlo
)
>
o

O
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Plant height(cm’

14 4
12 4

10 4

] /%/é}

2 ;/ 4

30 60 %
Days after planting

Fig 2. Effects of low temperature treatment (A: OOC, B: 50C,

C: 10°C) on plant height according to storage period
in bulblet of Liium longiflorum 'Gerogia' regenerated
in vitro.
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E 1220 7l A Aakd e mAel /A e AeAY &k 8 vt
B ToAS

A g
o 17k T=d(cm) T2 7 (cm) T (g)

o= 39 1.1 6.0

0C 10 4.3 1.3 6.9
20 4.6 14 6.3

30 4.8 1.6 7.0

40 53 1.7 8.6

50 5.3 1.7 6.9

60 51 1.7 55

5C 10 47 1.4 7.7
20 4.6 1.5 5.7

30 4.2 15 6.2

40 52 1.8 8.8

50 5.2 1.8 7.3

60 47 15 3.1

10T 10 4.0 1.3 5.0
20 5.0 1.6 6.6

30 41 1.2 3.7

40 52 1.5 5.2

50 3.5 1.2 1.1

3) MYE XA & £AAFY F2A4S

ZIdell Al ke 20A S JERS defolE, HulFdolE 9 IFVEF ©
€ T E8or A wMFEd AAstel &7 AwS AR A= £ 1-59
ety itk 995 JERA B FZIAYIEY} 23014 EFed S W Wk,
oo detolEgt wuEeto]ES] H&o] B wiA A vt =& A
How 90% old o vEty mYE A mE Aol A9 gldlov, ZIVIE
g A ol A 5% = 7 vkt

24 JERA HefolE, HnEdelES L2 E9T A9 dER A
Hu|Eeto]lE 2:12 &3k aj Aol A 19.5720.7cm= e 7RG A d5E JE
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FE1-30 ZIWel A AakE g2y ‘mA o 20739 GAs At B srEo] w

A - - -
rEEraeove el LU I LI S
(mg/L) A (%) (cm)

o= 219 100.0 194 6.5 0

lhr 50 20.5 97.7 19.2 12.4 6
100 20.8 95.7 20.6 7.8 4

500 20.6 100.0 19.2 8.6 5

1000 204 100.0 18.0 89 10

6hr 50 21.1 97.7 19.9 8.5 7
100 21.3 100.0 19.2 79 6

500 20.5 97.7 18.3 79 4

1000 20.3 100.0 17.2 7.1 3

12hr 50 21.5 100.0 18.3 6.7 0
100 214 95.7 18.7 7.1 1

500 21.0 100.0 17.7 74 4

1000 20.4 100.0 19.2 8.7 7

24hr 50 21.8 97.7 18.6 7.5 3
100 21.8 100.0 194 8.2 6

500 23.3 97.7 18.2 8.1 9

1000 21.1 97.7 18.6 8.1 6

Zsh BinjgEelol ES 2118 I wiA A TANE dET 19MEG 5571 o B
gk Ao HERX 9 HolE @gAE = AFo] A= Aoz Yy
HER29 HulggelEE 21 T JERA HolE HWugEgoES 1= é

sews, Aeole, wuEdolE, R FAVES B4 Ei ELow MIES
zqste]l £ARE AAT F poe 4% A, AvHon 79 4%
Aspel Bz GERTHE 1-6). MERS Hepolg, wuEeolE, aAUME B
98 A olA T2 Agol B Aoz yeiyth JER~ wuEgES
212 43 A7 vE iiﬂloﬂ Hle] 7, A4, FEHAA MY T2 AdE
HojFlvh FE9 WEGY Aol FE7F o7t o AFe] #F Aoz e
oL, JERZL 1 1%6}01‘5 S wA el vl = o] Aol skl
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F 1-4. 7Tl A Batd yz3uey mAol A1 GAs AYA B Fxel

EE B A .y R
AN G B Tle) s (= AT

mg/L)

= 3.3 16.4 4.4 0

1 50 5.2 16.6 5.1 0

100 4.3 17.6 5.3 0

500 4.0 16.7 5.2 0

1000 3.8 16.9 5.2 0

6 50 4.9 17.7 5.3 0

100 4.7 15.8 5.4 0

500 3.7 17.0 5.0 0

1000 3.2 16.1 4.9 0

12 50 3.4 17.2 4.9 0

100 3.7 17.0 5.2 0

500 4.3 16.4 4.9 0

1000 4.3 17.5 4.7 0

24 50 3.6 15.9 4.9 0

100 4.6 17.2 5.3 2

500 4.1 16.4 4.9 0

1000 3.4 16.8 5.1 0

FRE glolth, YER2Y B A 39
1

N,
o
o
4
¥
oX,
rlo
i
o
X
T
=
ol
ox
ita
ol
o
i
K
Eﬁ
o)
a
@
o
8
Q.
o
—
O
%)
N
~
=5
o
2.
@]
=
o

0

Fonteno, 1986)3te] 217 9] &7]1¢F A&o] AxgdS A= dAdHATE wepa| 7
<
ES

w9 =AE B & =

- |
= @Al 7] wEel FEtelE w@E Aol AEe] =Fd Ao YERR

HER2 47, HuEgtolE 3 FIVNES TF HIE LADS A

’



Lo
=

=]

e
of
of
=
52

oH(E

1-5. 7ol A Ak vdue] ‘mxol 4174

=71 A5 Aok FAsHA e, S
]_

1-8). o]& 3 A= 477}

PoiA W FE (A ER L B
ol E, BuFEolE, ZAVE, FE LEL)I

2 =78 %

ioﬂ” A =98 _%Z]‘ 2= = =

i R T
PM PL VL
3 0 0 16.9 100.0 8.6 1.9 0
0 3 0 22.5 95.3 8.3 2.3 0
0 0 3 24.8 93.3 14.0 3.3 0
2 1 0 15.7 97.7 9.8 2.2 0
2 0 1 16.9 93.0 19.5 7.4 3
0 2 1 23.4 100.0 10.4 2.9 0
1 2 0 19.5 97.7 10.6 2.7 0
1 0 2 22.5 91.1 15.5 4.4 0
0 1 2 22.0 97.7 12.5 3.3 0
1 1 1 22.5 95.5 20.7 4.0 0
CcO PL VL
3 0 0 15.6 75.5 13.3 3.2 0
2 1 0 15.1 100.0 13.5 3.1 0
2 0 1 15.6 97.8 12.9 2.8 1
1 2 0 15.7 100.0 10.8 2.8 1
1 0 2 17.8 97.8 13.7 2.7 0
1 1 1 17.3 100.0 12.5 2.7 0

S E 17.2 100.0 16.0 4.6 3

W E OF 19.5 95.7 14.5 3.8 0

‘PM : IJER PL : HelolE, VL : BulFglo]E, CO : ZIAJE
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Wi 2] 24 AFEA] BRego] dojX e E8 4 A A 7]eldtty dAddn, 4AE
EFsu e AeAegAE EFRTA e Fole HERA e mauly
Eol 4AE 2119 v &2 TFAY ZIYIE, 4A, HuEZolEE [I1I12 &7
b= Aol wgAs
SA GEu A= NSy R o] vrorn g e Gy TS ¢
= yEldGo(El Y 5 2003). o)W EAS AW WX ES EGFSo] Eol 44
AZNA = EAS AYER, olg} Higy = BRgAdol £2 EYY &8 == Aol
Z£1t}(Ohkawa, 2002). & %:_-HOHHE FH dEAME F7] 2 F2Y A5l ZA o
T 1-6. 71 el A e e mAol x7el glolA MYEFER B
dole, Wulgeole, aaVE, FE, e GE FI4S
A7 S ..
) 7% PG T s
(mm) (cm)
PM PL VL
3 0 0 0.5 10.0 2.9 0
0 3 0 1.0 13.4 3.2 0
0 0 3 1.7 12.7 3.9 0
2 1 0 1.1 11.6 3.5 0
2 0 1 4.1 15.7 4.9 0
0 2 1 1.4 11.7 3.7 0
1 2 0 1.2 12.0 3.7 0
1 0 2 2.9 14.3 4.4 0
0 1 2 2.3 13.0 4.0 0
1 1 1 2.5 14.7 4.5 0
CO PL VL
3 0 0 1.4 11.2 3.4 0
2 1 0 2.7 13.5 4.2 0
2 0 1 3.7 13.0 3.9 0
1 2 0 1.5 12.9 3.9 0
1 0 2 1.9 12.5 3.8 0
1 1 1 1.8 12.5 3.8 0
3 2.3 13.1 4.1 0
Wk of 1.4 12.1 3.7 0
‘PM : JJERZX, PL : HeolE VL : Hu]FgolE, CO : AFAIE
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o

AR QEE, ol F nekaty] g4 nEgol B FERA EFste] WIERD o
2

MRS 25, muE 2 Fol4e] Fom, AuYizk F BUA WEt g

Moz gy Aol $E/b ErHelHA, 1995). 531, Aol Aol A

AR e 9% g Bl Aol o B Feolx, o] W spulFe]
o

e
_«a

’

s o
o Eoo] Frh oA U ARG e A9 a4 e W=t )
2112 B MFEAA 7P BHH ol AeHH A, 2001). $7

® 1-7. 7ol A AAkE dEue] mfol ARl oA HiFE(FERA ¢
A, MulFgolE IV E)Y 2 Z74S
Rk %Z‘%W}X] =9E =% oz Azoy
A (%) (cm)

PM HU VL

3 0 0 19.5 100.0 7.3 2.0 1
0 3 0 29.1 36.0 9.0 1.3 0
0 0 3 25.9 95.3 11.3 2.5 0
2 1 0 21.7 100.0 12.4 3.0 2
2 0 1 19.0 100.0 15.8 5.4 2
0 2 1 33.1 64.3 7.8 1.5 4
1 2 0 33.9 57.7 9.1 1.2 1
1 0 2 23.0 93.3 15.6 3.8 0
0 1 2 31.6 62.0 10.1 2.5 12
1 1 1 30.6 84.7 13.1 2.6 1
CO HU VL

3 0 0 16.0 86.7 11.9 3.0 0
2 1 0 17.6 100.0 11.0 3.0 5
2 0 1 19.1 100.0 14.9 4.2 1
1 2 0 29.2 7.7 9.7 2.7 3
1 0 2 19.6 100.0 16.9 4.9 1
1 1 1 19.8 95.7 11.9 3.1 1

‘PM : Y ER A HU ; 94, VL : ¥ju|&Fgo|E, CO : ZFAVE

_52_



8 500D e ve] JAEFIVY mERER 2049 A% Hdels
FHAA ARG EAIER S 23 SRV AR B o] o] M g
vk & Aol AREFE ZIl A Arke dEube] mAop 29040 Agel=
=719 7 AFols FERXLS Wy Eeto]ET} 2 I
Fed, oleld FESe F1BTTel =
&

al <
Aeete] zle] A%l A3d o BaH

¥ 1-8. 71Ul A Aak® gBuel ‘xR op 244 oA MIE(FHER A
A, WuFgolE aaIE)d w2 TS

Hj =] # T=(g) ( A
mm) (cm)

PM HU VL

3 0 0 0.7 9.4 2.9 0
0 3 0 0.4 7.8 2.5 0
0 0 3 1.3 12.5 3.1 0
2 1 0 1.5 12.4 3.8 0
2 0 1 3.5 15.6 4.7 0
0 2 1 0.5 8.9 2.6 0
1 2 0 0.5 9.0 2.7 0
1 0 2 2.6 13.1 3.9 0
0 1 2 0.8 10.6 3.1 0
1 1 1 1.1 12.3 3.6 0
CO HU VL

3 0 0 1.7 10.5 3.3 0
2 1 0 1.6 13.0 3.8 0
2 0 1 2.5 13.6 4.2 0
1 2 0 1.0 11.0 3.3 0
1 0 2 3.0 17.8 4.6 0
1 1 1 1.8 13.5 3.8 0

‘PM : IIEER 2 HU ; ¢7, VL : Hr|Ego|E, CO : ZIAYE

) 20739 AAA= S Holo WE TS
71l A Aakd vage] mAlee] &9 0, 1, 3,5 7, 9em o= A A5}
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A3, AAAGE 3x3, 4x4, 5x5, 6x6, Tx7Tcm= 3Fo] 03 10¥€ 20l 2 #1g $ 04
9 749 20900 F29) S FHE 2AFAGE 1-9). £A4S 5em o % @A A7)
ge ol Augow P, $44, $F 2F dasts Ao vrhga, 4
Aol we el A g am lem 2ol HA% A b Aol us
Aot 2ol 7+ 126713.0cmet 4.174.2cm= 7 Ao, 52 21.57225g
M AL,

ool 24 Aol ABT EF we aolsh idl, H S99
e Aelobs] ASTE 3-6em Zol(F Eolol 129 AASEL w Fel 7o
oA mARG R Stk B Aol ARgd wA Q79 Pl o)t

opel &
Llem® #¢Hud, 172em o7k Adstelet +48 5+ Ao

urbe lem AEe] elZ AAlsh: Aol Fow, AMwHAe] ey ANA
3x3em E dxdem A OE AAE o] myAstin RuH £ £ARL
Aol Aol olel heol £aAsA AW FEAL 12em o FHE FEE A
A g o, ASTE FRE AST 5 A7) WRFel T 7]

5 gloe Az,

L}%»}a mAok] Tl £274& 9UTE o] Fal 5UNA dd GAom A4
s o A% ASAT AMAoR AN 2o dFE T AL o
A o

o
1418 Aol 115em= 71 29om, 114

A ¥ = Jehgth 7 sl 99 A
of A% AT o 10cm A% ootisw A%, T+ A4 el E 9URE 11

1998), ¥ Ao 713 AL AA% AL ASH] Aoz Qlsle] 4V}
o] HE Ao Foky )
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F 19, 71l At vy mA ol Al oM AAA ek 2ol

uE A
Al 10 Al
el A7 FEdem  FARCem)  TEE
(cm) (cm)
0 3x3 120 b* 3.9 ab 203 b
4x4 119 b 3.8 ab 203 b
5x5 12.2 ab 3.9 ab 205 b
6%6 12.2 ab 40 a 207 b
=<7 12.3 ab 41 a 210 b
1 3x3 1277 a 41 a 21.6 ab
4x4 126 a 41 a 215 ab
5x5 130 a 42 a 225 a
6%6 128 a 42 a 220 a
Y 126 a 41 a 21.6 ab
3 3x3 11.0 be 3.7 ab 179 c
4x4 10.8 ¢ 3.6 ab 175 cd
5x5 11.3 be 3.8 ab 186 ¢
6%6 11.1 bc 3.7 ab 180 ¢
=<7 11.0 bc 3.7 ab 177 cd
5 3x3 9.7 d 34 bc 15.9 de
4x4 10.3 cd 3.5 bc 164 d
5x5 10.2 cd 3.5 bc 163 d
6%6 10.0 cd 34 bc 160 d
=<7 10.1 cd 3.5 bc 163 d
7 3x3 93 d 3.0 d 14.4 ef
4x4 95 d 3.2 cd 150 e
5x5 9.1 de 3.1 cd 14.4 ef
6%6 89 e 3.0 d 139 f
=<7 9.2 de 3.0 d 14.4 ef
9 3x3 96 d 3.3 cd 150 e
4x4 94 d 3.2 cd 148 e
5x5 93 d 3.1 cd 146 e
6%6 95 d 3.1 cd 147 e
=<7 95 d 3.2 cd 150 e

"Mean separation within columns by Duncan’s multiple range test at 5%level.
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-

© A A3 7ol Aakd yEue] ‘EmAobe] £9174dS 3em oo zeo
dwrz oz vy ‘FAof= - =@7F 10em A=7F HW Aty AMRE
A, 71 A E 9ol 108 Atolol AAiste] ol &l 8€el ZFHstH FA&
dstufol o8& = d& Ao® AHAT. 2y moll A AL T 2
7F 36~57cm A= Wl <tHElmz del Jistyr® o] &slrvh Zvtstal, ¥ W oo
HItIE A7k st = o] 8 = glodet BZH
vy el 4§ HZbE oA Hag A5 99 21 Aol A Astd £48
dstaule] o] &3 4 A=el(HAGH &, 1996), & M= 7IH &~AdS 98 H
Y 1097bA A std olFdfdl= Fie] At o8 4 o] HEA

i

o

-

6) ARz wWE 2AAFY FIZAS
ZIell Al ARk daEuE] EA el ARIAS AAA 7HE HHet Eua

(N-P-K= 12-7-13)Z, FH]Z =E3H Z(N-P-K=18-0-16)Z An]&lo] =719 H{E
ZAREE AP R 1-100] YERY itk 480 AEQES At Zelrt ¢l
2%, 49, 9%, 4L dAvtdow AR polN g B3 Ao Yyt
1+2+1 AT e AFo] oFgF Mxepar, 1 &o] vt 7|ujef ] HEgte] &
A os folAdsle 2ol 7k LEA ek gkt

AR 2o w2 pte] AES AR AT, FAE| el A e wuvh 7h
gt Ao® et 1-11). FEH QoA 2+1+13 1/2+1+1 A FollA oF
7

dodgrom, e A P, vF, P2, P44 S oA Al g
45}

Ao UEhaTHa 1-6). w02 49 AnlEAom: 1+1+1/20] g
o

dutdow ToFE Auldd wWE A%l golzh 2A UendA g, o
age) AAERA Fem 4R AMA N, K, Ca%e g@ste] AzlsitdE
olteh Agel Aol7h SIATHABRA 5, 1996). 2 AHNNE 204 AAA ¥

’\lt‘lilﬂr% 718 2 Agrh 91 71 RO *@%Oﬂ E Ao AARE, 7]
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Circumference of bulblet(cm)

25

20

Weight of bulblet(g)

28 1-4. 7 A
TEd, TAA, T

Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May.

Planting time

Diameter of bulblet(cm)

]

No. of splitting

T T

Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May.

T

Planting time

T T
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E 110, 71Ol A AR B mAel a7l glojA Az hE %

714 %

el 298 Az9e 2% K L
(spuleuleza])  (9) 0  em T em (e
0+0+0 100.0 &* 333 a 86 ¢ 57 ¢ 89 b 13 ¢
1+1+1 100.0 a 533 a 15.6 ab 128 a 9.3 ab 19 a
2+1+1 100.0 a 3H5 a 146 ab 105 ab 10.7 a 19 a
/2 +1+1 978 a 333 a 14.2 ab 109 ab 94 a 19 a
1+2+1 978 a 245 a 121 b 93 b 99 a 15b
1+1/2+1 100.0 a 467 a 175 a 11.2 ab 10.1 a 20 a
1+1+2 100.0 a 444 a 169 ab 11.0 ab 104 a 20 a
1+1+1/2 100.0 a 422 a 15.2 ab 117 a 96 a 20 a

“glH)] EFEAHZ 045kg/m’ 71¥] FEAHFF 02kg/m’ FH] FEAHZ 0.1kg/m” .
10 A, 20 T AIA 2] 26l 1/20 T AIH] =] 1/24].

YMean separation within columns by Duncan’s multiple range test at 5%level.
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£ 111 7ol Aakd el mA ol &9l glojA Almze mhe
T
A 2]” = TE T2 il
(¥ 1] +7]H]+5H]) (cm) (g) (cm) (cm)
0+0+0 50 ¢’ 264 b 1.7 b 19 b
1+1+1 6.3 ab 4772 a 22 a 23 a
2+1+1 5.7 b 3.78 ab 2.0 a 21 a
/72 +1+1 59 b 3.85 ab 2.0 a 21 a
1+2+1 6.6 a 4.36 a 2.0 a 2.0 ab
1+1/2+1 70 a 471 a 21 a 21 a
1+1+2 72 a 511 a 21 a 2.0 ab
1+1+1/2 6.7 a 5.18 a 21 a 22 a

“Blu] ®EAMF 045kg/m’, 71¥] BEAIHF 0.2kg/m’ FH] BEAIHF 0.1kg/m’ .
10 A, 20 T AIA 2] 26l 1/20 3T AIH] =R 1/24].

YMean separation within columns by Duncan’s multiple range test at 5%level.

amane I oand FeatillanT ir

a9 1-6. 71l A ik gy ‘FmAop Al ol lolA

vl zdel g FoAs v
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7) 2979 A7 wE FEZAS

=

A 5, 2004). 1 AWl A BF e
4, FF5 277k e vgateh mebd 29142 2]

of ek HAskel 291749 F7 A% v AR A AS AT YA

90g? A2 (Large)S % ES

FZo| dojA zleow, FAHCEE FoAo] YEIHTE EHE&LS 20Ae A7)

et Z AolE gllod, BEAES A17E e A7) vl sk
1)

AT
B, eddg gae] Ad el JNE Are] At 24% AEG 2ol

2973 Av)el wE Fo] AKEHE A Ade F 1-13¢] vEY Q)

At oz Ax9Ael AV7E 45 FEH, 71, +8H, T+sol TUEE FAew
et ™ 1-7). &QAolu A5 A AA Ao FdSddd wat o Hdrt &
gA=d, ARG HEgo]l dHYE W F9 vgirk F @Arh(De klerk %,

1992; Boonekamp, 1997). 2 Ad o= x017 e A7|7} & ASo] A& Lol

3, T3 o] Hgirt & HE o ® e
Ao R AAE 2Q1AE S o] &3t

o] zZh2 291742 71l A Al i et o]

A

tal AaEn, 597 32cm o]
=}

NS
o
ol
%
[
=2
ui
>
1>
=
o
L
o
=2
4>
_1 |
QL
(g
i)
S
—
il
ne
tlo
4
%0,
o
AU
i)
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¥ 1-12. ZIHl A AskdE yZug ‘FZXx o A&

AAGel oA 5 A7]d e &

7185
=% @ H4F FHe AE9e
T A
(cm) (cm) — (cm) (%) (%)
=X 41 v 29¢  91b 1lc 978a 0.0 ¢
G 8.1 a 60b 103a 13b 977 a 225 b
o 83 a 85a 100a 15a 1000 a 60.0 a

"Mean separation within columns by Duncan’s multiple range test at 5%level.

F 1-13. 7ol Aatd vy mA ol A&

AAGel oA 5 A7]d e +

A5

T=7] T=# (cm) 31 (cm) 727 (cm) T3(g)
a 1.8 ¢ 15 ¢ 20 ¢
= 25 b 20 Db 48 b
2] 2.7 a 23 a 56 a

“Mean separation within columns by Duncan’s multiple range test at 5%level.
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£ 1-14. 7)ol A el mAo) £QFA QoA 4% %714
ol 1A
A A EAE 2% . o
W 1 2 24 A (%) (cm) v "
S 16.8 97.7 15.2 6.4 12
0 21.1 97.7 18.0 6.5 2
1 18.4 100.0 19.5 8.4 10
0.5 20.9 97.7 16.0 5.9 1
1 0.5 20.4 100.0 19.1 6.4 0
1 20.8 100.0 16.6 6.5 3
2 20.4 100.0 20.0 8.0 1
F 1-15. 71 el A Aabd vy mA ol AQlAel ol sl

Sl A=

A2

47
T (g) TEd(cm) AT T
W oS4 (mm)
EEST 4.4 19.5 5.6 2 10
o 1 4.9 16.6 5.4 0 2
1 6.0 18.0 5.6 0 6
0.5 1 4.4 19.4 5.1 0 4
1 0.5 5.3 17.2 6.0 0 0
1 4.3 16.5 5.1 0 4
2 6.7 19.4 6.0 1 2
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A zAel FEL HAAMetel AsE Aasta k.
BEUAEES ohdn) Aeje] ARAAnE Setest ge 2
Fagarel Besith ey Seue 9RAY, 535 Adad A9 )

G, A o AL HFY 7IFR Agol wista, A5kl AY] wEel]
&

2t o] FarAske) Thedol ATHAH S, 1996). @A o] A I

Zhell M= F7he vk el A =g Q1S ol gkl dF dIrE At
shan glvh ERE A & v, mAel A e ydve] ALk e
= vk F7RE AEE A el FrE & A Fdle 2ol Jbeste], 254
T FA4E Aol o8 = Aok wEkM 2 Ao e vE e ‘mAope F

NAAE R ozlo], FE A mE o ASAE, vEAY 2o wE T S,
A

A7 A 4G Y B B ATE FYstng A s,
2. A2 2 Wy

7h AT 2718 A2A Y7 FEes 2 dgg At A= 9%
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290748 AAs AiE AFE FEY £ Z 7-8cm, 5-6cm, 3-4cmz
Ttttk Mgy FH0E As & A9 AV|ERE (O, 5 10TA 0, 15 30€3F A
gttt A2H g F 45x35cme] Abzbshie] Helo| Bl ER AHu|Egtol E=LI R
=34E §EE o]&dt AAEAI, 25T AF g AFS 5 90dA A A5 E

[e=]

N

. A7) AL Aol AT AL MAE IF

TEd 65+05em(T5 5.0+0.6g)°] A+E AWt Mgy FHOR A5 F
5ColA 3047 AeAgstart g 7F2xA 2 05m*(1mx0.5m) 2] E 3ol 2 A7t
ZAS 5x5em(MHE T A AE AREE 14470), 75x75em(WHEE A E AP E 78
), 10x10em(BHEF 21 A8 AF5=3= 5070), 12.5%12.5em, (5T 2 A8 A4 32
70) 15x15em(FHE- A A8 A= 1872, T3 A AzolE Ocm, -lcm, —3cm,
-5¢cm, —7cm, -9cmE ?3‘]'04 TE 03d 10¥€ 259 A ATt A A = n7ky vd
-0l AFAZ F 7o ASAEE 043 72 25U FASS

th AT FEAY) 2 HAN I BET Ao ux e FIE

ZAu g 24 F= 3cm)S 039 109 202 ¥ 7k v a2 el A 2
olErgEr mmuEelolE=:R E£3E REE o]&ato] AAatArt AAE T
T 044 59 19RE 119 19744 159 140 ZHske] 2o AKS 2
Atk A F aEate] 5CA 4547 ALeAPstdn, ALexe F 159 Fow
Fre] Ao defo|EvER ] Fete| E=1R &3 §EE ol &3t A5}
Ak AA 4aNd AE5S AR

K

4

2 A zZA AT AKd e I
A A Y E ATES AAH B Fol frIAEHN((F)nEsA, ZEAMNE
0.45kg/m*)E 0, TFFAH o 1/2, 1, 201, 283, T2§& B3 2((F)o] 44ty

A=} 1l
F A M) = 02kg/m2)a FEAE ] 0, 1/2, 1, 2012 Arx e i AE&sktt 2T
A o]

B P
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b AT BAAG R T

Aol Z7)1 A B dolr i FEH 7L 6.0£0.6cm(FF 4.3+0.5g)9 A
TE AHgon, du 2 BAAY =0 olzfst Lol £x ALt

@ 10T @2F)-->5CMEF)-—>0T

© 10T @2F)-—>5TMUF)-—>0T@2F)—>-2T

© 5THUF)-->0T

@ 5C(2F)-->0TUF) ——>-2T

@ 0T

® 0CMAF) ——> -2C

H
=
]

F 207, 247, 28F, 2F Fol AgmelA Aule] ko] v w ]
gelolE-l112 £38 $EE ol gate] AAsdth A4 419 2719 452, 67)

b EAE(XGE)R EG EAARY BE =X g4 Astt A b5 T
Aebat b 27498 AAEH o, 24 AFHESo| A Tk FE 7o
Atk AT FEY 64+06em(TS 50+O6g)—4 A& ol g, Fu&, FHud,
Soaud Wdow EgS vHI I ATE ukEg om’d 10x10cm HES® 5em
ZolZ 2007HE 10 25l AAjstdvt. A A F ol &8 99 10¥el < A5
ZAbsk St

AL 71 &9 AAET F2 AL tid BAAN HE
ZIW 2078 A 2l 207485 AAse] s AA FolE= AN

R4

& Artste] AL S HESAT

A ok 19
& At FAE Bl 7 =Y, AR



AEA ] gaks g ®atof] o)t A2 gld s FHF oA YER
9 AgA=Ho] Fasta AFZAEHDo] Frbettkal 3 tHChoi, 1983). # 5(1998)
& v ‘Aol FFo AS Hir FEol 37gl TS UdeR AXAHYE A
Al =, 2] Bidiel ol A2H e 7]3te] FEFE Favt #a, FEo] §

o Tl FAHATL Yt 7 51999 AduEe] s A9 A AL
Ael& AAsiof Fdo] ElupEtii HustglEw, ook o] Fe AU F ol
upebA] A2 g el el kel 7k gl

v ‘EZAob e A FollA FEHEVE 3-4eme] A& 0, 5, 10TelA 0, 15,
30Uz ARAYE HAAGATE HETFolAE Tdolgo] AA wgta, AW oR P
of A&AEt EEFsAT £ 10CE A2AL Aex A AxsA
gkde] 5TCeF 0Tl 1597 ALex g R 729 FAY Ao 45d zo=
UERSEHE 2-1).

TEU7F 5-6cme] ATES AA e FEglel 100% YEsHATHE 2-2). 2
2y dolgol] glojA s el 10T Aol s A Bka, dAukd oz 5T
A 304 7t Xiﬁﬂfﬂ?— g Hgrt 2o Aol g dushdlth

a7t 7-8cme] AT AFols BE A FolA FEAAEE] 100%% L

E 2-1 wEue ‘mAoF A (= 3-dem)ell dolA A=A TE 2o Aol

EEERCE:

L

TFEAEE ol FEEA TE47 FoE

AEAE (%) %) @  m  em T

&=+ 77.8 11.1 2.1 1.3 3.9 0.0 0.0
10C 15¢ 88.9 44 .4 2.3 1.4 4.4 0.0 0.0
30¢ 100.0 55.6 2.2 1.4 4.9 0.0 0.0

5T 159 88.9 66.7 3.0 1.6 5.2 0.0 0.0
304 100.0 77.8 2.3 1.4 4.8 0.0 0.0

0tC 15« 88.9 77.8 2.6 1.6 4.9 0.0 0.0
30¢ 77.8 55.6 2.5 1.5 4.8 0.0 0.0
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L, wolg S R Tol A 11.1%, 10TeA 1569 HgArld= 66.7%5 HoFo] vt
e THE 2-3). 729 A9 A4 5T 0ColA 30272 AHa@es u 242z
F 2-2. Uiy ‘BmAH o AH(FEH 5-6cm)oll dolA AArE T2 Ko
I ESR=I=h
4o TIAEE ok FEFA AR TEEd o g
(%) (%) (2) (cm) (cm)
o) =+ 100.0 66.7 5.4 2.4 7.7 0.0 0.0
10T 159 100.0 44.4 6.2 2.5 7.6 0.0 0.0
30 100.0 44.4 6.1 2.6 7.5 0.0 0.0
5C 159 100.0 77.8 6.3 2.6 7.6 0.0 0.1
30 100.0 77.8 6.9 2.7 8.6 0.1 0.3
0C 159 100.0 100.0 6.1 2.5 8.1 0.0 0.0
30 100.0 100.0 6.0 2.5 8.4 0.0 0.2

11.6-11.7g9k 34cm= 7Fd ¢=d Aoz yeiut. 79 Ed= 0TelA 3043t

A2 Al 13.6cm=z 7Fd At o]9f e AR Hol o] AV EFF AL 8
TE7F At ASE 4 F A¥)H
¥ 2-3. vFug ‘A op AFH(FEE 7-8cm)oll JoiAd A rb Fe] Aol
X = g
P TIAEE Wolg FIFA FEHA FEEEY S P
(%) (%) (g) (cm) (cm)
= 100.0 11.1 9.5 2.9 9.0 0.0 0.0
10C 15¢ 100.0 66.7 9.5 3.1 9.1 0.0 1.2
30¢ 100.0 88.9 10.3 3.1 10.2 0.0 0.1
5C 15¢ 100.0 100.0 10.3 3.0 10.3 0.0 0.1
30¢ 100.0 100.0 11.6 3.4 13.2 0.1 0.6
0C 15¢ 100.0 100.0 11.2 3.3 12.0 0.0 0.0
304 100.0 100.0 11.7 3.4 13.6 0.0 0.2
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v AT AAA G Aot st At WA= 4F

ZhZxAZ 05m’(Imx05m)2] Egol AH2tA S 5x5em(iEG A AgE A5
14471), 75 x 75em(¥HEF A A" 255 787)), 10x10cm(F5 A A | A5+
5071), 125x12.5cm,(RHE9 A A H A== 3271) 15x15cm(BHEd A AH AF¢=
187/Me=z st A5 AAst o, ol Az ol= Ocm, -lem, -3cm, -5cm,
~7cm, -9em=E ko] A5 A AT

5x5em 7+4(14478/05m*) .2 0, 1, 3, 5, 7, 9cm ZolZ AAF A= F 2-49
el . Ocm Zol2 A Ajgh Aol Arkd 9] F5E 250170, 6cm ]
o o] 127870, Ask& o2 A & & 10cm ol T2 F 544707 AAk
ATk lem Zol2 AAGAE Aol Batd P79 F5E 212670, 6cm o] 449
To] 1359703, 10cm ©] Aol F& 59.3719 T 3cm Zol2 AAEAS 7 Fol
ALkE Fe] T 208270, 6em ©)/Fe] o] 127.970 3L, 10em o] g G-
& 65370tk 5em #olE AAEA S Aol AkE F2o F9= 208371, 6cm
17+e] o] 1223709 2L, 10cm 1 bol 2 62070tk 7-9emE A ASAS A
ol = o] &Ko) BaFste] dwbd oz AME 2o b A, w3 gaﬂ
F e oz YEbg

°

ol

o

N

® 24 Uy mXof Aol golA 5xbem (ALE AAA A Aol me
el Aol mAE g

T2 =9
A2 14em o)A 147 12cm 12~ 10cm 10 7 8cm 8~ 6cm 6cm ©]3}F
el 7 7
em L 7S L e s Lo R T o R 1o T Toaw
S I -2 I = -0 [ G =2~ [ G =S - A G =S - R
0 147 27.9 2.519.0 18.2 2.720.7 13.7 2.3357 89 1.737.7 4.6 051223 1.2 0
1 7.0 34.32.619.3 22.8 2.233.0 16.3 2.040.7 10.7 1.735.9 48 0.6 767 1.2 0
3 30 304 26120 21.1 1.850.3 155 1.538.3 9.6 1.024.3 4.4 0.6 80.3 1.3 0
5 20 3102290 224 1.951.0 15.2 1.438.0 10.1 0.822.3 4.6 0.4 860 1.1 0
7 1.3 20.31.157 21.6 1.320.0 144 1.231.0 9.8 0.638.3 4.7 0.3150.3 0.9 0
9 37 3261793 227 08240 16.1 0.820.0 9.2 0.529.3 3.3 0.2102.7 0.9 0
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75x75cm A (7871/05mA) S 0, 1, 3, 5, 7, 9em ol A3 A= ¥ 2-5
of YElY At Ocm Zeol2 A Agt o= AAtE G322 T+ 220371, 6cm ©]
ol o]l 7.0/ e, dstg o2 AuE 4 e 10cm ol TS F 40.770
7b AAE AT lem Zol2 AASAS Ao Aakd e F5E 159170, 6cm
ol Fe] o] 74470} L, 10em o] o] & 42471 Ath 3em ZHolE A ASHA S
A= AAE 29 45 116170, 6cm ©] 49 o] 8347093, 10cm ©]AHe
T2E 484704tk 5-9cmE AR S AFolE AWHor AR T2 U A
A3, 3 6cm ©]ske] AFEC] W FoFE EY

_4

I 2-5. g ‘FZAof A do]A] 75x75em FAC R AAA A Az ol u}
2 P2y S vxE 9

T =
AW 14em oAt 147 12cm 127 10cm 10~ 8cm 8 ~6cm 6cm ©J5}

Zlo]

(cm)

T

Sl

Syl

rIFe
rri

e BT oo BT oo
R B e R
| |
o~ 2= P
T T T T

ol dl el

S
4
ar
e
rri
v

2 Aar

13.7 29.6 4.5 14.0 19.0 4.0 13.0 13.3 3.012.3 10.7 2.7 24.0 4.3 0.6 143.3 0.9
9.0 30.2 3.3 157 19.8 2917.7 140 23127 84 14193 3.8 0.3 84.7 0.8
8.7 329 29 190 18.8 24 20.7 134 24147 86 15203 3.2 0.3 32.7 1.0
6.3 281 2.3 83 209 2.314.3 138 1.8137 94 12170 45 03 490 1.3
1.7 380 2.8 47 199 21103 135 1.7 87 84 0.814.7 39 0.0 490 09
3.0 332 23 73 224 14127 158 1.110.3 9.1 11110 4.0 0.1 52.7 1.2

© N o1 w = O
o O O O O O

10.0x10.0cm 7HA(B0//05mA) 2 0, 1, 3, 5, 7, 9cm ZolZ AAls AdE= =
2-69] ER} 9t} Ocm ZolZ A A3 HSo)= Ay Fo] F4E 137.07, 6em
ool o] 5.0/l e, Astgom Aufd 4 U= 10cm ©]de LS F 276
A7b AARAT lem Aoz AAARAE Aol ARE T FoE 12567,
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6cm ©]7e] Fo]l 48370, 10cm ©]/de] T2 23070 th 3em ZolE A Ajs)
AS Aol AME F2o F4E 137370, 6cm ©oFel FEo] 54.07HR L, 10cm
olAre] F& 27/MAT 5-9cmE A AGFE A= AmARoZ AAE FE9
F7h Adar, I e FAE Zek

% 26 JEua mAel Al delA 100x100em Aoz AAA ALl
we P Agd vA: 4%
T =9
*ﬂ ldcm o+ 14712m 127 10cm 10~ 8cm 8~ 6cm 6cm ©]3H
Zlo
(cm) v w 2 ® 2 3 LB
Lawn Lyenlygen loge Sl gy g a0
0 123 31536 83 203 287.0 129 21 6.7 7.7 08207 32 00 820 1.2 00
1 7.3 31739 90 199 3067 148 23 73 97 11180 41 0.1 77.3 1.1 00
3 70 287 30 100 186 2457 137 15130 81 10183 36 0.1 833 1.0 0.0
5 17 109 09 40 21.6 2060 156 1.0 6.7 95 10153 3.3 0.1 49.7 1.0 0.0
7 03 13107 1.3 160 1.033 169 08 27 66 00 7.3 40 0.1 59.3 1.1 0.0
9 00 00 00 03 60 072016603 1.3 56 0253 41 00 27.7 1.3 0.0

125x125cm 7HA(3270/05m?) 2% 0, 1, 3, 5, 7, 9cm Zol& A Ade %
2-7° YEF} Qth Ocm Zol& A3k A $-o= Aatd Fo F4E
o] o]l 119 er, dstgox A 4 A+ 10cm ©]7d<]
N7 AAFE AT lem Zol® AAGAS Afode AdE T2 FFE 4497
6cm o]l o] 20970 AL, 10cm ©]/de] 2 867/ ATt 3em Z o= A A5G
S AFole Aakd 2o T 4937, 6cm o] o]l 19670 A AL, 10em o]
o 2 97T 5-9cm=E A ASIA S Aol dAwrHow AikE 2o U
Aar, Tk o] FAE Ak
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7. wbge] mAel ATel QoA 125x125em HALE HAN A Az ol
We oo Age] mA: 9%

T =t

24 ~ ~ ~ ~ R

o] 1dem o) 14712em 12710cm 107 8cm 8 T 6cm 6cm o3}
e T e ® Teefl gy Tl T aegel
_;I:__?‘ﬂ]_/l:_$$ﬂ]¢;Tﬂ]%k‘?‘ﬂ]_¢_$‘?‘ﬂ]h'/"l':_‘lj‘ﬂ]g’:
0 43 27259 43 168 47 30 108 38 1.3 7.7 20 33 44 00 37.0 1.0 0.0
1 33 280 37 33 197 3320 135 38 20 86 23 33 37 08 240 1.1 00
3 23 275 38 37 197 3637 87 1.8 13 48 1747 51 01 297 1.0 00
5 03 120 07 27 215 24 1.7 143 22 3.0 91 1.8 27 29 02 173 1.0 00
7 00 00 0003 74 0710 114 07 07 23 03 27 46 00 130 1.1 00
9 03 106 1.0 2.0 27.8 0.8 1.3 184 0.0 20 106 0.8 47 4.2 0.0 290 1.1 00

15.0%x15.0cm 7FA(1871/05m*) 2.2 0, 1, 3, 5, 7, 9em ZHol= AAs A= ¥
2-8° Yty Atk Ocm zol®= A A Z-fole AikdE 29 T+ 56.37H, 6cm
ole] o] 1807/ e, Asg oz A 4 d= 10cm oA FEE F 143
A7E AAFE AT, lem Zol® AARe AFole Add 2o FF= 40071,
6cm ©o]de] F-ito]l 14.07H%1aL, 10em ©]3e] -2 8770t 3em zlol= 2 A3t
S Afole Arkd F2o] T 42070, 6em o] Fto]l 1167093, 10em o]

=2 807Ut Temz A ATFALE AFol= ABAE 2o FFE 5747, 6cm
o]de] Frtol 327 L, 10cm o9 2 18070 15.0x15.0cm= A Aj Ao 7}

AnHoE HANAe] guglel ARt FLH4T TG RIS
4 F01998)e FEe AYRANE AL P Fw AWor RTgel Frhptim
st 2 49AE A 4AE5EE 2Tk Bel HE AL I F AT E=F
vy AlegeEe B & tdva el A wH(Hertoghot Nard, 1993), '~

of FFL BT/ 4YF W Aow 2AHA:



7 2-8. UyZtyg ‘ZHoF AT golA 15.0x15.0cm Aoz A AA] ARz o]

We oo Age] mA: 9%

T =9

*ﬂ ldem oV 14712em 127 10cm 10~ 8cm 8~ 6cm 6cm ©)a}
z_LO

(cm) ;,:,l"ﬁr ??:%??:%??j —Er_—rz:z = —Er_—rz:z _—[z:l"i_r
DU oy T T mey T T omay TS owy T e wey T e w1

T A L X FA oL = A o~ = A o~ o A L & FA A

T T T T T T T T T

6.3 337 52 47 192 6.1 3.3 11.9 43 1.0 6.2 1.7 27 49 01383 0.8 00
1.7 344 35 3.0 190 3.3 40 108 41 1.0 43 20 43 39 05260 0.7 00
1.7 291 3.8 23 20.6 3.5 4.0 133 40 23 72 34 1.3 24 17407 08 00
20 341 57 23 130 23 43 128 21 03 3.6 00 43 46 06263 1.1 0O
100 376 23 47 21.1 0.7 3.3 13.6 06 27 83 05120 35 00247 1.2 00
47 434 06 63 21.1 1.1 40 139 0.7 3.0 80 03103 3.6 01290 1.2 0.0

O N 01 w = O

Yy 'mAoF AE A AAfdolE e AAed=d, ATE NS

2 YA sTHA Afretar e AR et WF, ada =wEs s of

F A 9oE 5x5em FA SR 1-3cm ZolE AAstE Aol =}

2 Fd"E £33 WAool offrF Aok, 75x75cme FFH O Z 1-3cm ZolE A A
O

doY BPE Howa A 7o wol £3% 5 o wuH

AT FHAZ R AN AT AR WAL FF
A Y £9078e 039 109 200 A Aste] 04d 549 145H 1149 147HA]
159 Aoz ZAstel Foo %S EAFAT E@ o TEE 2%l 5C
g0 A5 2B,
Foel AR 5URH 69 10744 22g014 53g714 A48 Z7eHt 69 15

d o] Foll 115ge= H#A3 Trlsts Fd= HolFAth 29a 74 156¢ o] %ol

>
o~
Q1
e,
)
2
rlo
2y
AC)
rot
ol
ot
1>
of
ol
£
Y
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o L

ATl s,
"‘ -.-J'*

™

r“'l.il'

Vil
1P A

%

W 8 Srm i

-
LLE oo
Lem sl wiver

1]
.""r
Uik B8
p.l--':'jl T

- e

A oLkl By
'l'.;_*:* o P e ‘Iil‘..l,‘_.‘lj._
iR L E

: A= 1l

maa pig
TR LR C T e
L8

§ui
" PR L N T R
'lll.-"-'-_1||| Vg @ Wbl g gl a vy

1 ¥ @l § bl ¥ b wal
TLERY FLIgT ) --,uh-:-.._h
[ G-kem |
Flanding degith —— lem Plunting depth ~ 1em
Mamtmg distance  S<fcm Planting dstance  7.5¢7 Sem

(a) (b)

a9 2-1 vhEe mAel Aol glelA 50x50cm HASE lem Zol@ A4
(@)%} 75x75cm FA S22 Icm ZolZ AAA(b)e F2AS 2
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= 177-173go 2 FA W3yt A9 gl Aoz yelyed, 7fEE 44E 43
F %]

o] k7t At AIFS RAFA(IH 2-2). A7 o= 69 15¢ dA+E= H7Hd
s9-2 oA 5 ou7t A= st daE = 71ddl, o Al7I7F 9]
b b Ewes & oo
18
16
1% -
12 -
?.
= 10
J_?[L
A 8
D
6 |
4 |
2 |
OAi — Lo — Te) - — T} — Lo — Lo A
L - R

LO
—
S
2

ZHANZI(E/ D)

a9 2-2. 2 =FA T e e st

T EdE 5¥ 1¥9 48cme UWERWIL, o] A AT F7Iste] 7TE1Y
10.7cm7H A AR o, 1 o]F 2= 11.1-11.3cm=E A9 E#9 w3y g (2
H 2*3)

— 75 —



(W) et 4

5/1
6/1
6/15
7/1
7/15
8/1
8/15

5/15
9/1
9/15
10/1
10/15
17/1

:L

HA 714/ D)

a9 2-3. 72 =FAe e el Wt

Fao A4 poel Ed wske P fAEI dehdsd, 59 199
1.5em®laL, 74 19l 35ecm7bA A7e o]F o= 36-37cm= 719 Wstrh gldh

(L9 2-4)

59 195H 84 14744 =F A7l whe 7+ =ole] Wt Fd2 18 2-590
vebd 9tk 59 19%E 6¥9 197hAE Ldemel A 1.7cm# A A3 F7tstthrt 649
1549 o] % 8¢ 1947bA 22cmoll Al 31lem® AA S7hehs BHES B F3UTh

oje} #& AyE Wol vpIue] ‘mA|of it TETM BAA Aol ofF

ojAaL, 8Y olF 2= 7o AsdAR dadS & A

20039 10 209l 491745 HI7bHa-2o A% F 2004d 5€ 195FH 11
5
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(W) oxd 4 rl !

N = s
I . O ~_ >
Lo ©

7/15
8/1
8/15
9/1
9/15
10/1
10/15
11/1

ZHA7(E/Y)

¥ 2-4. 2 ZHACl wE 2 A4 W)

59 1959 549 1597kA =33 72 A3 WolahA ki, 69 1€ =3
T

sho] 79 156l A g o] A fel= dusde]l TS Aol 96ecm= A%
W Hs ANskebA] FUTHE 2-9). 6€ 1693 7d 1ol =F ko] b7t 8¥1d ¥ 8¢
15l A4 FEak offol =Hste] AT FLERY 2ol #%a, At
== AQdv 79 159 o] FFH 11¥ 197k =33 52 240l 57.5-61.7cm
= A Helon, 98 100%, =9 100%5 Kol FATk E=3E o] 7|1t

R
i)
>,
r
>,
)
°
>
oZ
2
it}
-
rl
Mo
—
—
@]
8
o,
M
o
&
O
e
4
v
1>
)
N
X
N
X
olr
ol
ol
o
il
P
4
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ato] 11-12€

-9l A4

23 4] v 2]

=
bl

el o

Aol o]
IMAE 5o 738t

A ZE Avkar A zhE v

slo

A7y 7hs

Al
S
°] 60cm A== &L,

]
)
el

o

347 ko 4ol §4

s
=T

=

=

, , ,
™ (a\] —

) Y9o (cm)

T/TT
GT /0T
/01
01 /6
1/6
G1/8
1/8
G1/L
T/
G1/9
T/9
Q1 /s
1/S

2FHAN71(E/D)

% 2-5. 7 =FHA V] e S
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3 2-9. vEue] ‘B Ao A9 AAS AT S 2FHT A7 251 5T A4

Al71ol wpE AR S

=% =E d=E9E

=371 = AAA7] AT ESn

(cm) (%) (%)
5/1 — 6/15 - - - - -
5/15 — 7/1 - - - - -
6/1 — 7/15 9.6x1.4 9.7+1.5 0 41.5t14.4 0
6/15 — 8/1 17.9+1.7 14.7+£15 0.2+£0.3 83.3x14.4 58.3t14.4
7/1 — 8/15 33.9+2.9 21.0£1.0 0.7£0.3 100.0£0.0 83.3+14.4
7/15 — 9/1 57.5x2.8 32.3%x3.1 0.8£0.3 100.0£0.0 100.0£0.0
8/1 — 9/15 60.3£4.5 32.0£2.6 1.0£0.0 100.0£0.0 100.0£0.0
8/15 — 10/1 61.7£3.1 33.7£1.5 1.0£0.0 100.0£0.0 100.0£0.0
9/1 — 10/15 58.6x3.9  37.0x2.0 0.9+£0.1 100.0£0.0 100.0%0.0
9/15 — 11/1 60.9£2.7 36.0£4.6 1.0£0.0 100.0£0.0 100.0£0.0
10/1 — 11/15 61.1x1.7 34.0x2.6 0.8£0.3 100.0£0.0 100.0£0.0
10/15 — 12/1 59.3+3.1  34.7x0.6 0.9+£0.1 100.0£0.0 100.0%0.0
11/1 — 12/15 58.9x2.5  34.0x£3.6 0.9+0.1 100.0£0.0 100.0%£0.0

“okstA] gk

ok AHzAo] AT AH A= FIF

vhaube] ‘m Aol AtE A Ajste] 2 Aol mA = Hulek 7n o JEgFs X
Abgt A3k ® 2-100] dERY k. dWbH o R FH|E AJH|EEA] 2 A g oA
T4 2 FFTE gden, FEH I 8cm olsel FEOl B2 HFE AA S AN
o HElE 2E5Ee] 123 25Fs A SERECIHDE ZE el 29 A
gk oA Aol T Fol =A UEEtHIE 2-6). 53], HHE T 29
A gk oA et Tl 7MY wsked, EREE AT 1/2¥E A
Al ZATEE7E 1,007, EFF0] 856kg o2 7 AT ES 8em o]o TFEHE

R FEFE 5602 b Be Ao s 2AE T
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£ 2-10. §4] 9@ 7 A gd g2 g ‘X o) Ao AS

EEN S (=) G =2k
(59]-7]1]) 12cme]’ 12~10cm 10~8cm 8~6cm 6em ©] 3 °
0-0 0.0 737  266.7 206.3 93.3  640.0 5.40%0.50
0-1/2 0.0 66.7  200.0 346.7 106.7  720.0 5.12+0.53
0-1 0.0 66.7  160.0 386.7 133.3 746.7 5.18+0.86
0-2 0.0 13.3  146.7 400.0 106.7 666.7 5.05+0.36
1/2-0 0.0 53.5  160.0 413.3 133.3  760.0 5.76+0.43
1/2-1/2 0.0 93.3 66.7 533.3 160.0 853.3 5.32+0.27
1/2-1 0.0 80.0  226.7 346.7 173.3  826.7 5.34+0.42
1/2-2 0.0 106.7  320.0 306.7 146.7 880.0 7.01+0.13
1-0 13.3 80.0  173.3 306.7 40.0  613.3 5.52+0.39
1-1/2 0.0 80.0  200.0 413.3 93.3  786.7 5.44+0.27
1-1 0.0 80.0  133.3 4400 133.3 786.7 5.16+0.12
1-2 0.0 93.3  106.7 480.0 280.0 960.0 5.58+0.22
2-0 13.3 200.0  280.0 293.3 120.0 906.7 8.19+0.30
2-1/2 26.7 133.3  400.0 240.0 200.0 1000.0 8.56+0.68
2-1 13.3 80.0  280.0 346.7 160.0 880.0 6.44+0.42
2-2 0.0 66.7  253.3 306.7 160.0  786.7 5.26+0.48

A FR((F)ae Fa, E=AEE 045kg/m?), 71EI((F)o] $Aake, E=AH] #0.2
kg /m%), 1/2 © Z&AM ] 1/2, 1 @ BFAIH =, 2 :FZA 0] 2] 2u)

*‘ii-u:
T L
e

#
8 e

&

&

t-ltl'l
10T

Fa?™
2

03

L
.
-‘l‘

ha
vy
o

—.

,l_.

a5
)
B pesld

g
It’
:

a9 26 Hule} Bgunolu) A e A

Ho
ka1
o
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ok 29 XMXVJ W T

vduele] P2 dwbH oz o FF 7hS Alolo A HEH, ol AR
3 FRAE el NZHGM AfA = A5 F7IE A or gk vEl Rl Z71A
& AT -2CdA FZAG T Ol%ﬂﬂ ATHE 5, 1994). B Ao A&
vy EAoF AR VIS flEA ol B B 233 7|3bel] whE A
Fo} o] K-S AT

UZug] ‘FZAobP e AFE 10TQ2F) — 5THUF) — 0TA4F), 10CQ2HF)—
5CUF)->0TCE2F)—2TC125), 5CHUF) — 0TU65F), 5TCTE@2F) — 0CUF)— -
2T (145, 0T(205), 0CUF) — -2TCTU67), -2T20F) & A= 7|7t
et F 203 A & AAste] AR ASS ZARIIGGE 2-11). ATE vt
2 2T AFS Age dagEaE Tol A5 100% Ae 4 Ho F]Ah
-2C AFAYZE A3 24L& 36.9~53.2cmz YEFEC™, 0Tl 457 A3
F -2TColA 1653F AFe AelA] 7 Advk. A= 23.9~32.871, 42

E 2-11. 2y ‘FZXo) A5 F 2073 AF2E F 7|7bel| wE} Agste] A
Ak F-o AN A
AReE B 712 SRR G S
(cm) (cm)  (cm) (mm)
10C@5) — 5CUH — 0149 41.2+2.2 24116 11.1£1.0 1.9+0.4 3.9%0.6
10C@2H-5TUTH—-0T2TH—-2T127 47.0+4.0 25.3+3.1 11.6+1.0 2.410.1 4.2+0.3
5THE+) — 0TU6 36.9+2.3 23922 94%1.1 1.5x0.2 4.0£0.5
5T@T) — 0CHU— -2T147) 45.7£3.0 30.3£3.3 10.3x0.5 2.0+0.1 4.0+0.6
0T@O7) 46.51£3.8 27.3+2.8 11.1%x1.3 2.4+0.3 4.210.8
0CHUs) — -2T065) 53.2+5.9 32.8+6.5 10.5%1.2 2.0+0.3 4.3%1.1
2207 0000 00+0.0 0.0£0.0 0.0+0.0 0.0£0.0
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9.4~11.6cm, §Z2 1.5~2.4cm, 718 E 2 3.9~4.3cm%it}t. 10CYH 5CAA ©A
Aoz 2rg A HF -2TAM AdskA FHete 0TlA 453 A4 F
SEE g -2Co AFsiEebs AdE AFos Hue Ades 74 & o=
ekttt webA gyl gAlobE AgAldlE dE] A2A 7 aqhEan, e A
£A8 F 0CRU= -2l F7] Adsks Aol A/dHe] A&l nhghx sl

AGeE 9 7|3k wEl el %S AN Ads i 2-12¢0 YER 9l
A Aol v kA oz A ke 2 Aol glRlou, A Afo] Y5t
AR 0Tl A 453 A7 ¢ & -2TellA 1657 A A7t F+F 41.9g, 7%
g 9.5cm, 712 3.1cm, 7374 3.6cm, 7% 11.5cm% YEhY F29 A8 713
FZ3k3AT

vy ‘ZAeb e AtE 10T (@2F) — 5THUF) — 0T(18F), 10T@2F)—
5CAF)-0T@2F)~>-2C(165F), 5CAF) — 0T(20F), 5C2F) — 0CTUF)-
-2C(185F), 0T(245), 0CMUF) — -2C(20F), -2TC(247F) T A=} 7|3t

et B 24730 AFE F Aol A AKES ZASAGE 2-13). ANHOR

¥ 2-12. GBUE A ATE & 2077 A

A Fo P

o>~1

Few 5 7|kl wel qgae] 4

Ao 9 7 S
10C@25) — 5THU — 0147 38.2+1.9 1.8404 8940.3 3.040.1 3440.1 11.9£1.2
10CE2FH—-5TUTH-0TCRTH—-2TA27) 384489 23404 7.6404 2.940.1 3.0+0.1 85406
5CHUs — 0CU6 41.7£79 28404 7.640.6 29404 29804 7.7X24
5C@H — 0CUH— -21C145 409423 2.3104 8302 3.1+0.2 3.2H0.2 9430.7
0162 0=5) 38727 1.8404 9.0x05 29401 34402 9.7+0.8
0CH4» — 2165 419469 1.8404 95404 31404 3.640.1 11.5%14
-2C(207) 0.0:0.0 0.040.0 0.0+0.0 0.00.0 0.040.0 0.00.0
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T 2077 AT & AAste] AR ASS 2ANEE Aol Ao, 24
29.7 ~ 46.6cmZ YEFGTE 0ColA 453 A3t & -2ToA 2053 AFg =}
Foll A ZAol Jb AQow, dFE 30402 Mg B
7V T AT

T AES AR Aol FE 0THUF) — -27T(20F) AgdA E7%
(45.92), 7=d(9.3cm), 7474 (3.5cm), T5(12.8¢)°] 7} -3 Zo= ERLTH
(F 2-14).

vghge] ‘FZxop e AtE 10T(Q2F) — 5TUF) — 0T((225), 10TE@2F)—
5TCUF)-0T(25F)—>-2T(20F), 5CTHUF) — 0T(@245), 5CEF) — 0TUF)—
-2T(225), 0T(28F), 0TA4F) — -2T(24F), -2T(28F) 5 A=}l 717t
uet F 283 A § AAlste] A BSS ZARIITHGE 2-15). AR o R
T 2077 AT & AAste] AR ASS 2AEE Ael fAsE o, 24
40.2 ~ 53.8cm®Z YEFGTE 0ColA 453 HEldt & -2TelA 2053 4743 =}

TollA 2ol b Aen, da= 329712 7 Bk, 714 A4 E 4.2cm=

£ 2-13. dBue wAel ATE F 2450 AFEew @ 77kl weh Agste] 4

A Fo AgR A&

S N
AgeE 2L 71zt Z(em) ne n AR
(cm) (cm)

(mm)
10C@27) — 5TUF — 0TU8P) 31.3x2.1 20.6%£3.3 9.5+0.8 1.940.1 4.1+0.6
10C@H)-5TUH-0TCE@2TH—2T16) 38.313.8 25527 9.1+0.9 2.0+0.2 4.1+04
5CUH — 0207 33.0£4.2 22.8+0.6 10.3£1.0 1.9+0.1 4.6£0.3
5C@2H — 0CUH— -2T(18% 34.3£36 225*x15 85+1.0 1.840.1 3.9+0.3
0C@24 29.7+£3.77 20.9+£3.1 9.720.5 1.9+0.2 4.0+0.5
0CHUs — -2T20* 46.6£9.0 30.4£52 82404 1.7+0.2 4.9+£1.3
-2C(24) 0.0£0.0 0.0£00 0.0+£0.0 0.0+0.0 0.0£0.0
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¥ 2-14. GBUE A ATE E 2457 A

AR Fo T2

7ol whek Agskel 4

Agew 8 712

= Y

(cm) (cm)

(cm)

TEd TR AR TE
A4

(2)

10C@25) — 5TU+) — 0TA85)
10C@EF)—-5CU-0CEH-2TA65)
5T — 0T+

5C@25) — 0T~ -2T(18H)

0C(@245)
0T+ — -2T207)
-20(245)

33.3154 1.8404 81401 31403 31400 95104
200100 1.8#04 75804 3.140.1 29401 7.680.5
404434 25407 69401 32401 26401 6.7H0.6
32.512.2 15300 81404 33402 31401 10.8H0.7
400103 1.804 86404 3.140.1 3.140.1 104+1.8
459403 1.8404 9.3#0.1 32401 3.580.1 12.8+1.8
00100 0.040.0 0.0£0.0 0.0£0.0 0.00.0 0.00.0

¥ 2-15. Yy ‘A oF AHE F 2853 A

Ag T AR A

Aew D A2l neh Aol 4

o %) oz =7
AgeE 2L 7zt Z(em) | 9+ ne " AR
(cm) (cm)

(mm)
10C@25 — 5THU» — 0T@227) 41.2456 |22.1+4.6|13.8£1.6| 2.6+£0.3 | 3.7£0.7
10C@2F)-5TUH-0TE2TH-2T205) | 41.046.8 |30.5£2.2114.9£1.9| 2.540.1 | 3.9+1.0
5CHUH — 0245 424492 |122.620.6|14.910.8| 2.7£0.4 | 3.8%0.2
5C@2H — 0CHUH— -2T(229) 49.74£3.5 |28.9+£1.9|14.5%1.1 | 2.5+0.2 | 3.820.5
0T@28 40.2£7.8 |123.1x2.7114.0£1.4 | 2.7£0.1 | 3.9£0.6
0CHUT) — -2T(245) 53.8+£9.3 |32.944.1|14.2+£1.5| 2.5%0.2 | 4.2+0.8
-2TC(289) 0.0+£0.0 | 0.0+0.0 | 0.0£0.0 | 0.0£0.0 ] 0.0+0.0
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Apol 7} thetA) kg,
0CHUT)—-2T(247F)
5CTUF)—-0T(24F)
2 UETE 2-16).
10C(@2F) — 5CTWUF) — 0T(265), 10T(@2F)—5TWU
5C(2%) — 0TUEF)—> -2C

Aelel A 84.6g9 3.7cm
Aol A Z2F 11.2cm,
4%4ﬂ‘£ﬂ491ﬂ?a
F)-0TQ2F)—>-2T(24F), 5CTUF) — 0T(28F),
(26), 0T(325F), 0CUF) — -2T(285F), -2T(327F) & H%Hezﬂ-ﬂ7kﬂr4ﬂ
T AABEe AN S ZARBIATHE 2-17). ARk o® F
2077 A & AAste] AR S-S 2Ag Aol fAbekolon, 24S 35.3
~44%mé.%ﬂ”ﬂ—otﬂﬁ4@ﬂ}%ﬂé.ﬁ -2TCoNA 2053 A7dgk Aol A

z73e] 71 Ao, 45w 32972 7 2t

T AFE HAHbA o R 0CUFT)—>-2T28F) AgolA F752 63.9g, 7=
4l 10.5cm, T+ 3.6cm, 747 45.1cm, 75 22.4g0.E 7} 435 oHE
a9 2-7).

5 3277 44D

% 2-16. v BA) AFE B 7zbel ek Agste] 4

A Fol P

T4 T
(cm) (g)

T=49

(cm)

T3l

b Rt
(cm)

=i
=

10C@25) — 5TU5) — 00225 oL7451 23:04 89401 33402 32403 11.5+0.7

10CEF)-5TEUT-0TEFH-2T@205) 502401 2.3104
5C(E5) — 0T 74.518.8 1.8404
5025 — 0T~ 210225 68.7£7.0 2.3104

0289 67.5£5.0 20100
0CH4) — 2T 84.6£34 23104
-2°028%) 0.0+0.0 00100

83+04 32402 31402 11515
11.240.5 35402 37401 19.24+1.4
9.9106 3302 3.240.2 149+14
9.9404 37401 3.810.1 18.243.5
100404 37401 3.840.1 18.84+1.0
0.0£0.0 0.0+0.0 0.040.0 0.0x0.0
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ol

3

hud

Aol Asz wol vy ‘mAof Ao AFL 0TelA 473 A LE
F -2CAA Z7)7 AReE Aol & Aoz A

% 2-17. dge mAof ATE F 3270 ARLE 0 Ak wel Ageie] A
AT T ART A%
Agen 9 7|7 T A
(cm) (cm) (mm)
1025 — 5THEF) — 0T26) 37.6+4.1 23.3£3.4 13.8%1.2 2.7+0.2 3.8%1.0
10C@EFH)-5TUPH-0TR2TH-2TC@245) 35.943.2 21.240.8 11.6+0.6 2.240.1 3.1+0.2
5CHU — 0T(28%) 41.3%79 21.1£0.6 13.5+1.2 2.440.1 3.7+0.2
5C@2H — 0CUH— -2T(269) 44.4+79 26.4+3.3 12.5%1.2 2.54+0.2 4.2+0.4
0TC329 35.3+x3.9 20.1+£3.1 12.4%£1.0 2.530.3 4.0+0.6
0CHUF) — -27T(28%) 447451 26440 13.3x0.7 24402 3.7x0.4
-27C(329) 0.0+£0.0 0.0+0.0 0.0+0.0 0.0£0.0 0.0+0.0

¥ 2-18. UyZg] ‘FZA o} ATE F 3277 AFLE @ 7|7k uE} Aol 2
At o] FEAYS
Agew W 7} =T % A T4 T2 FHE T
(2) (cm) (cm) (cm) (g)
10T — 5T47 — 0T267 5.849.1 23104 86401 35401 34401 124403
10CEPHD-HTUPD-0TCRP-2T245 39.6£3.3 20400 81£15 3.3H)1 29+H0.3 9.7438

5045 — 0289
5025 — 00UP— 27026+

0TE29
0CHEs) — 20287
-2'0(327)

90.8£11.5 2.3H04
o7.8£174 18404
386121 18404
63.9£74 18104
00100 00400

82408 30400 32404 9.5%14
100401 33101 32401 16.3£1.7
8906 29401 27+H01 107+24
105401 3601 41401 224425
00100 00400 0000 00400
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a9 2-7. B Bl ATE F RFN AFLE 9

7kl whek Agstel HAH FO TG e

b EAR(X(9E)% EY BAAR B2 =X AT 7t 7
A Aokt AAH(JAAE)Y] AAHESY Ay Fobt FAWe] FE X F

gald, AAud, Hygow HAS § g ‘FXolP o AFE AAgte] T A

F& AT

Afars FAAA BRov, FrES AAHEAA o =2

I T 258700 wlsE) g nd e A
207MZ o] @okth Fuujda HAEAe AAndRE " Ay duHo=m
To] Aol EFstATh 1Y 2-8).

FEAN= FHudN HAu DA A7 gokoy, 75 AAH A
2.84kg o2 74 =A YEFSTHE 2-20). FEUZF 8em o] SR FEA 210
AN, FrEEd 17970, HAEA 20970 wls) AW ol A 284702 7 BATHH
2-9).

AMFdEg FEES vudRd dAutdos ApE AAZEGA Bekony IE
ANA FTFol oF 3 FEH7E 8em o] o]l ¥ @ Ao AT

AR A3 =R A yZue] ‘mAop e AE AT Aeole AHHEY
oA i AAke] JbEstARE AAHESRTE FEA E g Kol 5T o

=
e AL s o] T2 A% FEe] 2 P

N
o
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2-19. Aok YARHAEP AN YA o) WE FTAL

=)

A4 F5(ke)
12cme]%t 12~10cm 10~8cm 8~6¢cm 6¢cm ©| 3}

1
oF

SE oo

32.7 89.0 136.3  88.3 58.7 405.0 2.29%+0.03
23.0 53.7 123.3  72.0 71.3 343.3 1.71+0.30
46.7 106.0 144.3  40.0 22.0 359.0 2.49%0.22
23.0 45.0 148.3  69.7 52.3 338.3 1.58%0.29

»5 PR yadas
W e |

9 2-8 A dAERHEES) A B AR e
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5|

2-20. Fobt AWM E)NA B AR e TS

T

AN s A5 FTF(ke)
12cmo] 12~10cm 10~8cm 8~6¢cm 6¢cm ©] 3}

a4 36.7 98.0 75.3  40.0  20.0  270.0 2.28+0.08

Frgud 23.3 59.7 96.0 92.3  46.7  318.0 2.13%0.01

AAHd 50.7 140.3 93.3  27.0 0.0 311.3 2.84%0.11

g 16.7 88.0 104.0 473 27.0  283.0 1.98+0.18

PAQe9 oo
T [ e s ]

>

D) 2A G 2917 A

Aop'e] FaA 4gHe AAst] MS 71 EMA e, u)

& 47id ol 1749 AN 1749 Q1S 52 & ok 2073 e 99

T
(i)
T
LD
B

&
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wjstd 370E Sl ske] oF 10709 A ALEE AL, 100,000709) 4207 E A
AbgE 4= oglnh, o] W) W& ob# ® 2-21% 2-229% 7“:}
il

g ‘FAob o] FA Fg AT 20094 150705 Fista, BE HE &
7)ol A 8ol &z d 10075 At AFH BH"h‘ﬂﬁ‘r A g 7F-H
A 10708 249w, 19 195 5044 wjekst 4 glor, 91718= 191 50,000
dow Axtatgint. wE 2AWGE Ak 1 Av 100000718 Aatetr] 9184
kel AR QAFLed FANAL, AT v1EL 579525000190k ol A
8 294 7 o 58€0] 288 Aotk Tl oA A%, A4, A7, 7R,

G, AT R AE 59 olBRE A e el

A e Ml
O Ms 7] 3509 | MS 71#ul A8 Aok Sigma AF M4 71
A op

O Sucrose, Agar,| 9004 Sucrose, Agar, EtOH2 | #|3% 714 7]+
EtOH %

. 12t 22k 3k e
T 7 EAE (A e sigmer | slmuor | ermmer HZ
Ak 150 100 100 1,000 10,000 100,000
FQlH)8 | 30,0009 [101,2509 | 26,5009 [512,500¢ (5,125,000 (5,795,250
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2) 7IW 204 w3t 2 24
7ol Aate 20748 3kt g I FAle] FHthr) o] Fo] Xu). dukH o
74 EH-2 el st A 2907 Aol =e

= AEAgE 20748 7HSel 1) A
& BFols 2-320l vrbEeh- Aol AA7) Ths et wE Jhael AAske] o
wol el et wE AjsrR o8] shestal, wol A Al @i
o S oA A A3k R o] 8o] JhEsith

2175 AHA a5k ATEY, VR §9 ?0‘717} FHE A, AAA QA
7F FE T 7IW 2Rl 100,000 A st s ke W82 2917
F oF 579 TG 2-23). 7]AA = HEEke, &# A, 3 5ol o8
= ALl

web 7l 2RV Atk o] & o] 8ske] TE Adbele W& dehd e @
M oF 11590] 228tk ol UR@=e|A 10-12cm A719] “Aeop F2&
Aok 7HAF} vate 2y fmAlol 2AMG Q1S o 8ske] T AMkE A
£ Aol Hojubal, 4-538) Azt bestm Aol Frthe B dAH o

= Agsta sk webd oAl avke 7@ ¢ Qo wewc

3 2-23. 7IW 2914 100,0070E AAste] s YAl FUHE

H] & =9 H] 3L
O AFEGIER 2, 2,500,0009 | JER~AE Ayt o=
Aol E, Hn]F o] E) AL Al
O HE(FH], FH4], 7]4]) 90,0004 71 dEu o e =
O 2=of 100,0009 | W=, =4
O 917 3,000,000 | 1¢1 1070€ x 250,000
59122 x50,000¢
A 5,690,000
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5 9 0O EAE ZAEIAT Al A= 02 7.
26l =HE vy “mAol” S 02, 10, 2744 6Tl A%
(FF) 6~9, 9~12, 12~14, 14~16cm= EF3sta 72k 9 F dAFd 15, 30, 45,
0% 3ol 1 JAARFE A2 Atk A
P o] F PE:o‘]-—rﬁcﬂ JNIFEE o] &3t ZH oY FAAME HAA AT WA
520(2 ©])x340(F)x180(= ) mm?e] FE|o|Y datel= o] E(1)+Z A3 E(3)9] H
&2 P9 FEZ FHEAT AMTtE sAALTdE 8 WAE ke
A2E 5TE FAlste] A& HARS

el
= b
1 AeAs #s AAste] FoRdE fFEsY. FeaAhES A

o

5 gAY

. AWAYA AWAT] L FAE 24T FHE T
oo mAel o W AT AL gdaAE Folun Adsta F4
@ Qe Bt Fasith webd g Foes AR Q@) 27 @ e A

N
i

2 Yol WE AT FANEE 2AEIATH AdAEE 02 7. 2596 #FH3 U
2] “ZA o}’ LS 02, 10, 27bA 6Tl A F FF 9em ol e WA F
Adstel Zh - FAW] 15% ol E Q¥ 15~30%E 919, 30% °] &2
& dder FRetel bk 2 ARFAEE TEE AW vA
% 25~20g, 20~15g, 15~1.0g, 1.0~05g, 05~0.3g, 0.3~0.1ge2 T3}
E-E] 5008 Ao 30&3F A ANF FAFTAAGsAT AGEE} 717 A
FEZA 25CA37), 49 ATodA 4E9 f =
271 5T67) 5 % 237 AF Agsdch. A% &
Ao WEE AAsE TFEEAS FAF sHAlTh

rN
-

tlo

o o
r'l
o

o,

Z7 17CEF), JEA A
5 F AyeA 197 Ax3k

ol e ot
l‘ >,



o A FAe] BE ABAAF ARRTG ARLRT FH Y 54 77
AAAH F AART Aol gL AT TEA Y U FHSIA, A

To FEo A% R REHS 24

FAE QAR Gk Alg A= 03, 7. 28¥ 9
273 B ‘2ol T2g 03, 10, 13744 6ol AFe F, 77 9em ol 4be]
T2 ARG ﬂlﬂfs}(ﬂ AR 1gol3l, 1~3g, 3~10g, 10~15g, 15~25g% 73

703, 10. 14¥el 1 QHARTE A4 AHgesih ey e 01%— PE3}g-220lA] B9
A, 1S EG7MA fEEHE AR, 2E]la U AR SES EGo 2N E Ay

M7= A AR A2A] 5‘}912134, A 2 A Al W7 520x340<180mm 2]

ml

ZHol 4AE ol $akAw Helo|E()-nAINE@)] MEw ERY FER 25
T
o T AL R MWEYS 2ASET A@AYE 03 7. B9 AT HBLY
“ZA b P ?L—EOHH QAL AF e welol =¥ 500u o] 0% A £HF
3 Lz 25T13F), 3489 AT

A

2.
0~15g, 1.5~1.0g, 1.0~05g, 05~02g F+&3te] 04. 1. 64 A2 Aot Auvid-
°|% PES-2olA EgAu, Al Az dajsiglon g WA
520x365x100mme] ZHolY FAE ol&atlen] HelolE(1)+AAIER)S] H &R
3d BER s A 574]%%%710115 8 WAE 9t HAA2E

5C= frAste] A=A HAAYSS FAs=S aden, Aurts 7std e
A= #2e AAste] FEAgE fFEsAY. FaEANES AT AT Wse
W T eheol AR HFA R AFE S FLEFA 2, AT
473 227 BAMHE =AY G o EF e 04 70 280 AAlsl e
2HF TS ARG 193 AuelA dxA0S 74, 7F, £ R AT 84
FH 5 T 545 A

2 JABAGA 12 A 71l AW &2AF FAH o MA= IF

& | lzzre] @& HoEs flsted 12k A7 7]gke] wE
o1 *XHL B4 e 2ARRTE Al@A el 03 7. 28l %Tltﬂ e f=A
oF & 0310, 474X 6Tl AR, FA F2elM s AHs AT

HH‘
o
~
L
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1.0~12ge 1HS AEate] wigo]E-F 5000 el 30&3F A AEF FAFAA
detdth A7 25C 1A A A7 135, 155, 175, 195 AAlsisler 13
Aol F 17T A 45, 5CAA 65 #dAe Haatd, 44 &8 F AR LT

4 =
o 4, TF, AT B rod 54 2SR,

AW AFEAE AVEAT FHAIL F2AL] WAL 9F
e mAele] Fao #HE dwHom T shedARE 89 xed o
FolZith, ol W Aol 98 el Ao %ol 44 1~29 Ao
FAsE Aol g QurH Awgels] Wtk WA 89 Zeol FEe 23
stol Q@A AL s 7 ]

o GAol el =

W

AR G2 G g&Ael WojAn, FHo] ¢ EutE AEHE FAE7] uitol
AP A Az o] A &Eo] s Aol Qlol= H9k7] Fetel o] ¢
27F ok wEkA JAALATFE o] &3 Fe WHE TAY AL E I A
oA o A&717He AdstE el g8 olet waEth ek 2 AP
2004 8¢ 19 =3 25 A AlFE] AT $, BT 13F A%, 26T 13F
— 17T 47 A4, 25C 135 — 17C 457 — 5T 657 AF & 279 A7kA wyez <l
AAG AgdE 2A4FS 20059 1€ 246l A2 shgjoen, 29 179, 39 24l = 7
7 e Ao ® 91d AHEste] AW AATE A 1A ARG AA <)
AZF 1+0.2g°] 1AL AFH k] W o] E-E 5008 Ao 3027 HA Lx5F HER~
o #2%54d AFsdtt Aule o]F PESS-2olAH F7h2 Az Ao A
w71z MstE AEAE 2E AASY F2HdE RS 2 #FFHE 06

A o5 AFe 197 Aol ARANF FH, 7%,

whovpelel s g 2 T2 240 e A% 2 st A9 A
el AR T skl b 2 A90E vhele el gt Asfolrh U W
Aol A kel A T A4 olelg EE vholes ggT U 94 R
om vlolex FPTE A7) A @ A% AgFon Wael datit 4
48 AR Wk mebd wolds YT % 2AMET FPFE 1
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AT G el o dst AN S ARkl st Ak aeA S AES A
AAEATh AFAEE 20049 7€ 29Y w7F dAFelA &9 AR wloly ~ 7H
TR ERIHe 725 FHI 29 A2AGLAAA 0C 7] AE vk 24
g 2 AdALAT 2d P L B EFoA 2d Bt A S o)
Fom, 20049 89 19 & =8I 0CoA F7] AFstAeh Aol 2184
Tae AT A7 FFE 12~1dem A7)9 TS ol4 Fdom, 0CHY AY &

2005 2€¥ 17l 2% T7}% ahg-2~o] A2l Auetgla, A7 F S Eg
b2 ZEHE FoRt @2k 12T AAste] dgsidt A% R NESEAS

Aed Aol zAsgon Fa S4ow Ashy, 94, BHs, %9, 37
2 24 g Ay T eles 1Y R ALY st P 24
FA A Zze HEA S0MA 42 Azl LISA 44 Fstel LSV(Lily

symptomless virus), CMV(Cucumber mosaic virus)vlo]2]2=9] 7+ eSS =45

of N fr

—_

%, A4, 5 ] e 99
WA 2 gig BAE g ol frk Hal gtk o]y ALy el o F
o}A & A A o] o wAle] V|FEe] F2& o] &t A&HAA #HE] {FA7F o

o olar 3l

% 12T AAste #Fstgon, 71 Audy-
F LA AS D ANsEAS 7 A Astr)d zALS
% %

4, A4, shE, SEA,



3. 2%t ¥ u &

hodgtel FEad QRAA Anel me 2y 4% 2 Fud 54 79

D A A7) 2 AAAAG = e L 54 24
SIHANHA FF327] 14~16cm, 12~14cm, 9~12cm, 6~9cm T2 Hit
T Zt7) 363, 251, 16.3, 13.3gol At AHAFH 15% oA F52 Q1 2
tH] 60.3~71.2% FEo= Fastdon, AAANH 30%FFolA = 32.0~41.4%,
HANFH 45%FFolAE 11.9~279%, 60% Two= JAAS AFs= 45 +52
A3 ] 3.3~68%= 1g Wele] +5& Jellth

=51

-1 AN 7] B A = e A 2o A 54

T JHANAAE T7 T% T AEE
(cm/7-) (%) (mm) (2) (%)
14716 0 39.5 35.3 100.0
15 31.6 21.3 60.3(-39.7)
30 21.1 11.3 32.0(-28.0)
45 14.5 4.2 11.9(-20.1)
60 12.0 1.2 3.3(-8.6)
12714 0 32.3 25.1 100.0
15 25.5 16.4 65.3(-34.7)
30 19.3 9.2 36.7(-28.6)
45 14.0 3.3 13.1(-23.6)
60 10.0 1.0 3.9(-9.2)
9712 0 24.1 16.3 100.0
15 20.2 11.7 71.2(-28.8)
30 15.5 5.7 35.0(-36.2)
45 13.2 2.6 16.0(=19.0)
60 10.2 0.9 5.5(-10.5)
679 0 21.3 13.3 100.0
15 17.5 8.8 66.1(-33.9)
30 14.3 5.5 41.4(-24.7)
45 13.2 3.7 27.9(-13.5)
60 9.9 0.9 6.8(-21.1)
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o,
—
w
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X
&
N
o
oo
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o
SR
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2O
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=
lo,
oM,
ro,
€ 5
Fl(“g‘o&:
L
JS
er—t
o O
g:\é
;,:E
to
w@
- 3
ofy o

AHF 152099 AAHoR FAs) =Rsgon, Feasle net &
1

@7l AFolg JEA ekgko} ANAA FEol BolASE 349 AE W
# 320 Faatdel wE jlds 3 ard w4 22
T4 AT wE AAFON) &2 e
F 7F 2572.2071 1501 1050 05703 0.370. 0.1mg TN
m @ 0@ 5 o o ® e @ 7
679 133 00 00 24 110 75 72 92 373
0.07 0.0 6.4 (359 (56.0) (75.3) (100.0)
9712 163 0.2 10 50 13.6 82 70 9.6 446
0.4) (27 (13.9 (“4.4) (62.8) (785 (100.0)
124~1 951 06 14 80 212 80 70 90 552
(1.1)  (3.6) (18.1) (56.5) (71.0) (83.7) (100.0)
146~1 353 20 36 94 240 66 80 112 648
(3.1) (8.6) (23.1) (60.2) (70.4) (82.7) (100.0)
S wg FH BE)
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ol B = (g)
| . 2.5-2.0
25 o 2.0-1.5 % %
A 1.5-1.0
x 1.0-0.5 <
20 | m 0.5-0.3
o * 0.3-0.1
. + 0.10] &t
15
10
5
0

a9 3-1 ATl wE dEAr|(1E )3 Q)

4,
M
e

=
T

AHe Atk 144 GNe vE ATl 100% 450 A% G 5 P o)
e g Fud 2AS 2E 5 Jch 2y AsE TF 14~16em A
15, 30969141 100% ZHFE Kotk QA 45, 60%0] A= Astgol 0%z 7

Age ngom, oed A% 7o A/7 ALFE 2 Ph Zo| 7

otk
tlo

B

12, 6~9cmol A= A9 v MtE&E HAY s A & dd 49 229 ~ 4
4 260 olFolom, AAANH FFoll wEks AolE HolA Fgtont

A 2o 2717 245 AE7E webx -5 6~9cmel Hlste] 5 14~16em7t
2~49 A= As7E wmaA AP Ak st o] Folx AEAlE 1Y o¥FRTE
glstar S AAste] 2 HdE S 7 d=E e, Jistrt o F
17 @22 AEAE =7t A8 F4HA @AY sEF FAEYSE SdaE
(blasting) ¥l = A4S RSt

W

1%

N
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£33 QAR 0E 24 2 s
T3 QEAAEE 47 1743 A5 A ahe
(em/75) (%) @ D zaec) @D (%)
14716 15 '02.10.23 100 '03. 4.22 100 a“
30 '02.10.21 100 '03. 4.22 100 a
45 '02.10.19 100 '03. 4.22 39 g
60 '02.10.19 100 '03. 4.23 39 g
12714 15 '02.10.21 100 '03. 4.22 97 a
30 '02.10.20 100 '03. 4.22 71 cde
45 '02.10.19 100 '03. 4.24 61 ef
60 '02.10.17 100 '03. 4.22 57 efg
9712 15 '02.10.21 100 '03. 4.24 51 efg
30 '02.10.19 100 '03. 4.23 54 efg
45 '02.10.17 100 '03. 4.24 47 fg
60 '02.10.18 100 '03. 4.24 o0 fg
679 15 '02.10.21 100 '03. 4.25 76 cde
30 '02.10.21 100 '03. 4.24 81 bed
45 '02.10.19 100 '03. 4.26 86 abc
60 '02.10.18 100 '03. 4.24 65 edf

? Mean separation within columns by Duncan’s multiple range test, 5% level

3 Feasl L ARAAGE e AFT A% 5Y 24
ARe 27 2@ Aol A9 4= A% FUAA M2 BFE w9

o et AN 429 E 129 294 A%Hom FETIt o F A
e/l ZAE FHE AL/10E A, 29 2e oA 4 Agetkel 49
F¢ 88 YA ASHo ANEEt AT 24e AnHoR AAY
Fob Msd A ngon FHUPA o F 49 e AR Fse AP
nerh T2 2HA 249 44e AwHon e An AWAH FFo BeS
% Z7behe 282 ndod, FRAVt AL5% QAAA FE Aol Pa
S AFe nATh 247e 24 FoA 4u ARAA FEol ¥R Z
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&°] 6~10% Fxoldor 1

k=

=4

29l

Hol FF14~16cmo A= 23F

HAom, 75 6~9cm?

KX
=

4~15%, 9~12cmol A= 3~40%° T

R
R

2~14cmol A

o
GRS

2}

ol#fgt 2

3 &o] 71 =ol 17~58%9 F&5 Btk

0
Hel

=]
RN

=

A7) wow T

& 2

)

=2 ddEY ey o]

100.0

80.0

60.0

40.0

20.0

Gc-90-€0

L 1-90-€0

8¢-G0-€0

¥ 1-G0-€0

0€-¥0-€0

91-¥0-€0

¢0-v0-€0

61-€0-€0

G0-€0-€0

61-c0-€0

G0-c0-€0

¢c—10-€0

80—-10-€0

Gc-¢l—-c0

LE-¢l-¢c0

Lc—11-¢c0

€l-11-¢c0

0€-01-¢c0
O
S

2|

=.
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¥ 34 F23v) @ HAHAA T wE AAAE NS EA

FEa) QEARAE 2% o 37

(DN
2
Y,

W 3
(cm/7-5) (%) (cm) h/=) (mm) Zd&(%)
14716 15 54.4 a* 36.9 a 10.8 a 10 fgh
30 51.1 a 30.4 bc 9.5 b 6 h
45 29.7 ed 30.6 bc 6.9 c 6 h
60 28.2 e 33.7 ab 6.2 cd 8 gh
12714 15 52.5 a 29.4 be 10.2 ab 7 gh
30 39.5 be 29.2 be 7.2 ¢ 4 h
45 36.6 bcd 27.2 cd 6.8 ¢ 15 egf
60 32.1 cde 25.6 cd 5.4 def 15 efg
9712 15 36.1 bed 26.8 cd 7.0 ¢ 3 h
30 35.9 bed 25.7 cd 6.1 cd 20 de
45 27.1 e 25.0 cd 4.4 fg 18 def
60 28.3 e 23.5 de 5.1 efg 40 b
679 15 38.7 bc 26.5 cd 5.8 cde 25 cd
30 40.1 b 26.3 cd 5.8 cde 17 def
45 419 b 21.7 de 4.7 efg 31 ¢
60 38.0 bc 19.7 e 40 g 58 a

? Mean separation within columns by Duncan’s multiple range test, 5% level

4) F2a7] 2 AAAA G Ee] whE Fug 54 FAL

AAAFH ol wEbA ABRE AAT F 1 AUEFE 02, 10. 3~'03. 7.28
7P g AR, 75 14~16em, AR AFH 15%NAE ATE ALY FFFo
111.6gelglon Al Adw QIHMA o] 7Fo] 5 HAFT5E 40.1go =2 /M4 &7
FAEA ey AAANH FFo] EAFE FFo] TAaste 60% A AFH A
T F7% 570g BATETE 227g9 AE HIYTE o] d A BE HloA w5
Aoz FF 12~ldcmilH e FT%F 480~822¢, T T% 185~320g, T-F
6~9cmel A= ATFE AT 75 476~607golq e FHTEL 171~293g F
Zoldth ATt Ay 5¥d Age gloy 7+ 14~16cm, AH AFH 15%00 A

EN

o
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TATE 11.3ge 2 7MY =& AFALNES BAan B4 Avdow 5 14~
16cm ol A 23~25712 =A YEbg oy QA FEel wepH s 5ES A
o] vrERUHA] S oktt.
E 35 AAAAG R wpe T2 54
. w A
2 4 = =
EL;] I i XL:TL = ?;_ TS
(cm A®  5x TIT Hy I FORT ST (g%
) m T = E»j})‘ (/ 7?7 (T/
(g/7) s R
14716 15 418a° 25 40.1a 1003 a 33 34 11.3 1116 a
30 382ab 23 342b  787hb 15 27 41 828hb
45 357 bed 2.5 24.0 def 60.0 cd 20 35 7.1 67.1cd
60 33.9 bcd 23 227 efg 522 def 1.8 2.8 4.8 57.0 def
12714 15 382ab 22 320bc 70.4 be 34 34 11.8 822 be
30 35.6bcd 2.1 274 cde 574 cde 1.6 38 6.1 635 cde
45 354 bed 2.2 24.2 def 53.2 de 2.7 33 9.2 624 de
60 31.2d 22 185fg 407 ef 19 39 7.3 480 ef
9712 15 37.1ab 1.9 288 bed 54.7 de 1.7 26 44 591 de
30 35.6 bed 2.1 235 def 494 def 2.1 35 7.4 56.8 def
45 321cd 21 17.7g 372f 23 30 69 44.1f
60 31.7cd 23 190fg 437 def 1.9 2.8 55 49.2 def
679 15 36.7 abc 1.8 29.3 bed 52.7 ed 2.2 36 80 60.7 ed
30 384ab 1.8 29.2bcd 52.6 ed 2.7 34 96 622ed
45 308d 23 195fg 449 def 22 30 6.4 51.3 def
60 305d 24 17.1g 410 ef 2.2 32 6.6 476 ef

? Mean separation within columns by Duncan’s multiple range test, 5% level
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ST A - Fo] FFE wwste] RU(E 3-6), FAV7F Aa AAANF S
o vr& Aol FF 5ol =A WA, F AR G T T F SIS
S 23y AFYSFE A vEwth 75 14~16cme] AAAFH FF 15%9] 4
AH TEE 213g, GTF ATTS Ef‘u?‘& TTT2 1116go = H&2 529 %
oy JAAANFH 60%N = FTHA 1.2g, FTF 57.0g0.2 4758 F7FskA T o] gt
A g AgolME nRstA R FF 12~1lemTolME dHAFH FFEEZ 50~
48091, 9~12cm Tl A& 51~54.79], 6~9cmol A= 69~5298] F7Fste] LA
717 A3 1AM A S0l 5E F5 ¥ FIH U] e

#.3-6 7] B dEAFA = e G d - 5o 7 Wt

A7) AR FTH_TE FTT_ T TE S/
(cm/75°) (%) (g/5%) (g/5%) ()
14716 15 21.3 111.6 5.2
30 11.3 82.8 7.3
45 4.2 67.1 16.0
60 1.2 57.0 47.5
12714 15 16.4 82.2 5.0
30 9.2 63.5 6.9
45 3.3 62.4 18.9
60 1.0 48.0 48.0
9712 15 11.7 59.1 5.1
30 5.7 56.8 10.0
45 2.6 44.1 17.0
60 0.9 49.2 54.7
679 15 8.8 60.7 6.9
30 5.5 62.2 11.3
45 3.7 51.3 13.8
60 0.9 47.6 52.9
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s Zlom, ofel AAbEl el A AdE A S

AAH F ALTF 2o QAFE 2AG AW, FF 14~16em, JAAFAFE
15%0 4 dA BPHoz ALEHE= AdAF 1

m 30%, 45%, 60%°lM = ZH2k 101, 44, 39719 A& Sut besrgieh o g g
BEE AV A3 AAAHEo] &S AT ¢

E 7F 14~16cm T2 Ak FEe] 20~66709 QAAA(QAAF 1.0g ©14H7 7t

ST

%37 Foas] 2 duAA Frol oE AdE AWy BE

A AAZe W FA AAFON/F)°
1. 97
237 2. AF 2572, 2071.1.571.1.070.0570. 0.370. 0.1¢] 1.0g
(cm/7F) A= 0 5 0 5 3 1 st o)
3. (%)

14716 15 1.2 2.2 8.6 23.7 7.2 7.6 10.4 12.0
30 0.6 1.5 7.6 21.1 7.8 7.4 10.0 10.1
45 0.1 0.3 4.0 14.4 8.5 7.4 9.5 44
60 0 0.2 3.7 12.9 8.6 7.4 94 3.9
12714 15 0.5 1.0 6.4 19.3 8.0 7.4 9.9 7.9
30 0.2 0.5 5.1 16.6 8.4 7.4 9.6 5.8
45 0.1 0.3 4.1 14.9 8.5 7.4 9.5 4.5

60 0 0 2.4 10.4 8.7 7.5 9.3 24
9712 15 0.3 0.6 5.5 17.6 8.3 7.4 9.7 64
30 0 0.2 3.9 14.5 8.6 7.4 9.5 4.1
45 0 0 2.2 10.4 8.8 7.5 9.3 2.2
60 0 0 2.6 10.7 8.7 7.5 9.3 2.6
679 15 0.3 0.7 5.6 17.3 8.2 7.4 9.7 6.6
30 0.3 0.7 5.6 18.2 8.2 7.4 9.7 6.6
45 0 0.1 2.7 11.8 8.7 7.4 9.3 2.8
60 0 0 2.0 11.1 8.8 7.5 9.3 2.0
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o} A FAe] wE AARAQH F AART Y ARLATO FZH Y EA 74
D Aka 9@ QAR T Ao w2 &34
AAF 15~2090] AAHoz E37)o] LEdtRon] dut EgA ol B

U Al A 37170 2~3d WA= A4S Ba, 7] ek &
Gl

fgj A wl % 2] 2 a)) zdE 144 2398(%)
lg olst EFAH) '03. 10. 30 85 98
7 2] 7 A vl '03. 10. 27 92 100
A} A vl '03. 10. 27 100 98
17 3g E A o) '03. 10. 30 100 100
2 2] 7 A al '03. 10. 27 100 100
&AL A v '03. 10. 38 100 100
37 10g B A bl '03. 11. 2 96 100
2 2] A A '03. 10. 31 100 100
A} A vl '03. 10. 30 100 100
10~ 15¢g B k) uf '03. 11. 2 100 100
2 2] Al '03. 11. 2 100 100
A} A vl '03. 11. 1 100 100
157 25¢g A vl '03. 11. 5 100 100
2 2] A al '03. 11. 3 100 100
A By '03. 11. 3 100 100
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2) A @ AwWmTe] Ar)o] W AR 4G SA

AEAe zge Anden wAel wake] AN Zree A%
S Ho] 15~25go A= ESAEZE 41.1ecm?] Aol vlste] Agd Aujol A= 46.8cm,
AR A A= 581em= F7bstAth Lelv ARA Qe AL =AY

AAANL A9 M5F BFE AT BA AL/GE 4 T owgsE 2P
Sl kel A 5 }o}aigu%, 53 Q@RT el 2]

whebA] Aol
5 Hth 15~25g¢] QAR 9] F ~7% Fo 2 2370 A g oy oH
T AL Ae5F 2479 £ o1 F7bate] 1go) W mpe] Bgoli= A
AR 12~209%744 FhEkE A

o o} 2479 FHol F/HH Ao BHHTh

t

o o2
o
ftlo
fz
38
)
-
rl
o
B~
-
oX,
e
i
I
2
rlo
=2
=
QL

N
N

3 3-10. AjFA B QlE R Avle] wE AGE A5 54 A}

WET gwes 2gCm 900D Adem S35
olat  EkAI 13.8 fgh” 36.2 d 4.4 f 12 bed
7 2] 7 A vl 9.2 h 27.7 f 4.6 f 20 a
&AL A vl 15.5 fg 26.1 f 4.7 f 17 ab
17 3g B k) uf 11.2 gh 28.9 ef 5.1 ef 12 bed
2 2] A vl 18.0 f 29.9 ef 4.8 f 17 ab
A} A Hl 29.7 e 28.9 ef 6.1 de 15 abc
37 10g E ok ulf 30.0 de 434 bed 7.9 be 5 de
2 2] vl 35.2 d 41.9 bed 6.9 cd 10 cd
&AL A wl 48.7 b 41.8 bed 75 ¢ 7d
10715  E%AH) 33.1 de 44.4 be 8.1 bc 5 de
2 2] 7 A uf 39.8 ¢ 45.5 be 7.9 be 10 cd
22 7 af 48.8 b 46.3 be 8.9 ab 10 cd
157 25¢g E A vl 41.1 ¢ 55.7 a 9.6 a 0e
2 2] 7 A ul 46.8 b 49.9 abc 9.6 a 5 de
&AL A vl 58.1 a 50.9 ab 10.1 a 7 d

? Mean separation within columns by Duncan’s multiple range test, 5% level
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3) AW 2 W@ A7) wpE FHY 54
AABFO] YFF FLo] EAL duryo

= fe; r
Lok AR Al A g = G Hgl &S Bk JERE S 10~15g9] HF Ft

1
cm FEolon TEE EgAMeAE 702g, FAAMAME 899z FFolg o
A= B5.3ge® AA fHadshe AFE BTk dwbH o 3g ofste]
& EgAel M Tt wtigo] 7 =9em, 3g o] el A kAl
AT AldiZE 7HE mekth 3g olste] EdAOIA w vt SOt sk Ad e
HAou 3 ol ddiAe Al Wi BFE HA

E 311 A 2 Auwre avle we pad 54

=T A
Skl = T% T% ==
T T A+ =
T Auekal At > U el
(g) T7 (‘_1[1/ 3 g 1= (—'_;r_L z g oz:[L (g/"l’")

) @Sy @D P @ @
Bkl 27.1 gh® 3.0 12314 363e 07 27 19 382e
1golst A=Al 24.1 h 1.9 1027 199f 15 19 28 227f
Apage) 288 gh 1.8 14.1 hij 243 f 1.6 21 34 276 f
EgAu] 306 fg 24 160hi 383e 1.2 24 30 413e¢

gg AAAQu) 30.7 fg 1.5 184 gh 285 ef 1.2 24 2.8 31.3 ef

Az 32.6 efg 1.7 21.2fg 366e 1.0 23 25 39.1e
5 B 382 cd 22 309d 681c 09 27 24 705c
10g Al 34.9 def 2.1 25.7ef 525d 0.8 26 1.7 54.2d

AAAE 406 cd 2.0 396 bc 81.1b 07 34 22 833b
10~ Bl 401 cd 20 36.0c 702c¢c 00 00 00 70.2c
15 A A 34.8 def 2.0 274 de 553d 04 25 1.0 56.3d

) 417 be 2.1 43.1ab 89.9b 06 31 1.8 91.7b
15~ ESAu]l 460b 22 479a 106.1a 0.2 03 0.1 1062 a
250 A 36.7 cde 2.2 31.1d 672c¢c 0.6 26 1.7 689 c

AR A 42.2 ab 2.4 455a 1101a 09 39 3.7 1138 a

“ Mean separation within columns by Duncan’s multiple range test, 5% level
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Be AP B 5go Pt Ag EgFA)
ol M= 16870, AAA Mol M= 174709 QAHAFE B vk L3 25g9] ?ﬂoﬂﬁ EoF
Aol A= 40870, A Aol e 42470, Aol A= 446709 QAFE HATH
gy #gH o R Qe o] &= 1g oo W2 EdA el Aol A = A
FA AT 10ge] T A5 EFA A9 1g o ATt 27TNE 124%9
185 Bo] /M = A4S Bolon, 20g9 Folrs EdAmel bAoA 7t
7+ 6770, 6.970¢) 1g ool AALE He] 747t 19.2%, 19.9% T30l %At}

T

jus)

A AAF| mE FJA JAAFON/F) 1.0g 1.0z F<
T M — 55— 5o °1 o AF
(g) SF 04g 04- 0.7- 1.0- 1.3 1.6- 1292 2225 2258 23'81 M= | ()
2l ol&t 0.7¢g 1.0g 1.3g 1l.6g 1.9g¢ == = = OO (B )

g g g g
5+ 11 67 74 18 00 00 00 00 00 00 00 00 0.0 15.9
T2 79 73 14 02 0.0 00 00 00 00 0.0 02 1.2 16.8
0.5¢ T3 76 84 14 00 0.0 00 0.0 00 00 00 0.0 0.0 174
TKT 63 71 56 25 01 01 00 00 00 0.0 2.7 124 21.7

10+

T2 89 94 39 15 02 03 00 00 00 00 20 83 242
052 13 100 97 39 07 03 0.1 00 00 00 00 1.1 45 24.7
152 T1 69 68 85 37 L4 01 00 00 00 0.0 52 190 274

T2 9.1 128 73 20 1.0 0.0 0.0 00 00 0.0 3.0 9.3 32.2
058 T3 107 12.8 6.3 25 0.6 0.1 00 00 00 00 3.2 9.7 33.0
20+ T1 8.1 106 95 41 19 07 00 00 0.0 00 6.7 19.2 34.9

T2 125 130 97 36 1.1 05 0.0 00 00 00 5.2 12.9 404
0.5¢ T3 8.6 102 90 47 14 0.7 00 0.1 00 0.0 6.9 19.9 34.7
T1 8.2 9.1 136 81 1.5 03 00 00 0.0 00 99 24.3 40.8

25+

T2 10.0 11.6 11.5 6.0 2.2 09 0.2 00 0.0 00 9.3 219 424
0.5¢ T3 99 9.1 128 74 30 1.8 05 01 0.0 00 12.8 28.7 44.6
30+ 1 91 75134106 18 11 04 01 00 00 140 31.8 44.0

T2 10.8 11.9 151 6.9 2.5 06 0.2 0.0 0.0 0.0 10.2 21.3 48.0
058 13 9.7 10.8 12.1 8.2 36 1.2 0.7 0.0 0.0 0.0 13.7 29.6 46.3
35+ Tl 10.7 86 119 115 46 1.3 04 0.1 01 0.0 18.0 36.6 49.2
T2 10.1 103 129 9.0 3.7 2.1 09 0.1 01 0.0 159 32.3 49.2
058 T3 104 83 151 86 3.8 4.6 04 00 00 0.1 17.5 34.1 51.3
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5) A = AELATe] ATl mE EH

2004. 19 69 AHALAT AAF 8L 29 149 ~ 3¢9 290 AA o] Fo
Aok ole ALH T4 A st AR oR ZFdo] 2ozl AoR vy
T3 AugAEE Ao r EgAuiRcs A Ay ARl A E# o

=8 go] 65%, 74% FFolFg ot EkA )
th AEdAEe 2ATe AL FES FUMEE Ao 20~25¢9) AT E
AEde] "oy o AV A&

= A, ARAu A 27 72, 75% ol e EdAu s AEH &

45% FE=7HA 7F sk

3 3-13. AR H Ao Av]ed e SdA

A 22k (g) A vl 2] =714, ) =4 AEdE (%)
0.270.5g E ¥R uj ‘04. 2. 14 30 f 45 e
2 2] A vl ‘04. 2. 12 65 e 75 cd
A} 2} 2 v ‘04. 2. 12 74 de 72 d
0.5~ 1.0g E kA ul '04. 2. 20 89 bc 95 ab
2 2] A vl ‘04. 2. 20 82 cd 80 ¢
A} 2} 7 v ‘04. 2. 16 89 bc 94 ab
1.07 1.5g E kA ul ‘04, 2. 24 82 cd 88 b
2 2] g A v ‘04. 2. 24 90 abc 95 ab
A2} A Bl ‘04. 2. 22 98 ab 100 a
1.572.0g kA wl '04. 2. 28 98 ab 100 a
2 2] 3 A vl ‘04. 2. 24 94 ab 95 ab
A2} A Bl ‘04. 2. 26 100 a 98 a
2.0~ 2.5g kA wl '04. 3. 2 98 ab 100 a
2 2] A vl ‘04. 3. 2 90 abc 100 a
A} ) vl ‘04. 2. 28 98 ab 100 a

? Mean separation within columns by Duncan’s multiple range test, 5% level
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6) A B AT Aol wE AL BF 54 A
AR A2 Aubdor ESAuedA 2A S7HEe= AFS B 2%
A% 02~05g9 4 202cmA ot A Aujol A= 6.0cm, AHAFA ol A= 8.8cm
TaE A 15~20g9 QAT FFolME EFAuolAE 31.3cm, 44
Aol A= 11.5cm, &Aoo A= 169cm Tl Atk 5y B4 % nl5=d Fgo
= Ay, Aol vstel Bl SrtetE AEFS B

Jm
2

5
2

3 3-14. A L QB AT AT w2 AR AE 54 FAL
Q1A AA}H(g) A vl 2] Z7(em) A+0N/5) 7 74 (mm)
0.270.5g E ok ) 20.2 ¢* 17.2 be 2.8 de
2 2] g A il 6.0 h 94 g 1.8 cd
AR} A vl 8.8 gh 10.6 fg 2.1 fg
0.5~ 1.0g E ok ) 274 b 17.3 be 3.1 cd
2 2] A vl 8.9 gh 11.1 efg 1.8 g
AR} A vl 12.1 bc 12.2 efg 2.1 fg
1.07 1.5g E ok ) 32.1 a 19.1 ab 3.7 ab
2 2] A vl 11.5 gh 13.2 def 2.1 fg
A2 A i 15.9 de 13.6 def 2.6 ef
1.572.0g E ok ) 31.3 a 19.4 ab 3.5 be
2 2] A vl 11.0 fg 13.1 def 2.1 fg
AR} A vl 16.9 cd 15.4 cd 2.5 ef
2.0~ 2.5g E ok ) 31.4 a 21.0 a 4.1 a
2 2] A vl 12.9 ef 14.5 cde 2.1 fg
AR} A vl 19.7 ¢ 15.3 cd 2.9 de

” Mean separation within columns by Duncan’s multiple range test, 5% level

1:}
sto] of 7t ZUt s Aol oy ANt og 10~1470 FFEeR e A
2~ 4

05g EFAelA = Bt 73g, A Aol M= 44g, AR ol A
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= 47g FEOIAT. Aol FAL S HEe Aole YEhA fstey dH
A A1) FTbel wEkA Aol @A o]l AAsklth 02~05g9] WA=
HH AT 05~0671/F FFolFo}t AT 37]94 Z7}e] wEbd 7Faste] 20~
205gel A= FHAT 02~0370/5F FEolAth. webs Znkx o Olﬂ’\ZHbl T
e BN 4¢3 AaE

o] 7% 5202 o] )x365(F)x100(= ©
b 52004 ©])x340(F)=x180(3= ] )m

m
o] #FadHe 23E 42 o= d

¥ 3-15. AueEA @ AALATE] AT wE FEE| Y 54

e A
ol ) E i A 7= .
ca Ay 3E 7w . T oww sr T8
7 T . FTF — (g/57)
(&) I B Vs
= (g/7") = (g/7) (/)
_ EgAu] 236 bc” 1.3 7.3de 95ef 06 1.2 0.7 10.2 ef
0-2 2‘5 Afae) 178 d 1.1 44g 4.7h 05 1.1 05 52h
AR 194 d 1.3 47fg 63gh 06 1.1 06 6.9 gh
_ EokAu] 254 b 1.2 98bc 11.3ed 05 1.1 05 11.9 ed
0-5 1g‘0 Al 203 ed 1.0 64 e 64gh 02 14 03 6.7 gh
A2 23.1be 1.1 87 cd 96 ef 04 1.0 04 100 ef
_ Eggu]  251b 14 109b 153b 05 14 0.7 16.0 ab
LO 2‘5 AYaAm) 19.3d 1.0 6.0ef 6.0gh 03 1.2 03 6.3 gh
A 233 bec 1.0 88 ¢ 9.1 f 04 09 03 95f
- B 292a 1.2 141a 169a 05 0.7 04 173 a
15720
p A 21.0cd 1.1 65e 69 ¢ 04 11 05 73¢
AR AE 246 b 1.1 99 be 109 def 04 1.2 04 11.3 de
_ Eggu]  251b 1.2 105b 126 cd 0.2 1.3 03 129 cd
20 2‘5 A 208 ¢d 1.1 68e 71 g 03 16 05 76¢

AR A ul 269 ab 1.1 128 a 141 bc 03 16 05 14.6 bc

? Mean separation within columns by Duncan’s multiple range test, 5% level
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e

R

8) TAad 9 AujgA e wE vloly 2~ AAAE

AR} QIALAT] G 713k wolel = 7 o F-5 AMSHY] $138H]
T2 =23 15Y A 4o AEA & AMASe LISA #AES Fste]l LSV(Lily
symptomless virus), CMV(Cucumber mosaic virus)vlo]g]2=9] 7+ eHS ZA5H
ot Z2AbeE A JIE R EGA el ARt 4% CMV 9ol yvEryton xnkd
o7 ufjg e FHAES BHATh 53 2 AFolA AREE 2 20000 A vl
ol 29 FF7IZFE AA 20020 10~2003. 7TE7FA] 1WA AlgoA] JQHEERFR
ARESER o) thA] 2003.10~2004. 7TE7EAl 2k IR RS E AREE Fo R, AT

sk ARE BelE Fahel, AARTEAL 7] A4S 5HE welFh

A

d

F 3-16. A B AEjA el mE wholel s FEAE

LA A o] 2] CMV(%) LSV(%)
QP T EFA 4 0

ZAe] A A v 0 0

AR 0 0
Q1A A = A H 0 0

2 2] A A v 0 0

A} 2} ) v 0 0

¥ LSV @ Lily symptomless virus, CMV : Cucumber mosaic virus

2t ARAZA 13 A 713o] 9 AT FA A= ¥

1 1.0~12gS Adste] 1A} A7zl w2 1| Aaxpte] |4 4
A3 1357 AZA A 64mmol et 155 o] el A 85mmoldoe® F7ketel e
AL 137 olA= 039 F+ oldou 1565 odellA= 05g oo Hit A5

et Qg A5 E BE AEoA 1.1~12 FFo2 Hj=d A3 1k

fluj
Qi
BN

>

oH, rot

o
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E 317 QBANF A7100 AAEAT FY 54
14 4% _
i’ AT (mm)  FEATET) ATFONAR)  FTE/AR)
135 6.4 0.39 1.1 0.43
15 8.5 0.50 1.2 0.60
175 8.8 0.52 1.2 0.62
19+ 8.7 0.51 1.2 0.61

oh QW AGRAE QW2AT FANI} PR A= 9T
% = 2 AolE molA wgkont 4

=4 A . il
Bw. Ed7I= 5T 657 AFe= FHol AAH" 6T 135 A% — 17C 45 ﬂ
— 5T 65 A% AHgolA Aoz weE A¢S BHom 25T 13F A% 25T

1357 A— 17C 47 A% A= v 28 S Bt 4E582 05, 1. 249 '05. 2.
170 A9 A= dAXg A il Faglo] 82~88% =22 H|=3k A3k
S HIAT 05 3. 24 A A FdA= BE AHYoA AUHoem v FES

B
A5 A= AubRo® 05 1. 243 05, 2. 1791 A4 " Aol 53 A

B 05 1. 24 A2E 25T 135 AFAE 23] 242cm, H4 1817/ A= 3
24 A" BT 1357 A% — 17C 45 A% — 5T 65 =% 149cm, {5 15670 =
Fol it

Aoz JAAF 2 Ao HFEglo]l o] AlFd HAZ Ho| FF
o] =& AYS B 05 1. 2484" 25C 13F AH, 25T 1357 AR
A7} 25T 13F A% — 17C 457 AF — 5C 65FA MAT 27 144, 1
aglal 152g9 FE 8 o glden, W 05, 3. 24 A4 Az el e BE
Aol Al iAo vre FEo] FFo] FAu ol 25T 13F A, 25T 13F A%
— 17T 45F A% 25T 135 A% — 17C 45 A% — 5C 6504 MADF 7+
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449 e TE A F® #ds AR
(4. ) (2) (mm) 4. ) (%) (%)
05, 1. 24 Tl 048 ab* 7.6 3.25 97 82 a
T2 050 a 7.6 3.20 94 86 a

T3 046 abc 7.4 2.15 97 84 a

05, 2. 17 TI 052 a 8.2 4.12 98 88 a
T2 050 a 8.4 4.10 97 84 a

T3 046 abc 8.0 3.5 98 82 a

05, 3. 24 Tl 048 abc 7.4 4.20 92 58 b
T2 042 c 7.6 4.22 98 62 b

T3 043 bc 80 4. 8 94 64 b

“ Mean separation within columns by Duncan’s multiple range test, 5% level
¥ T1: 25T 135 AA, T2 25T 135 AF— 17C 45 A3, T3 25T 1357 AF — 17C

45 A —>5C 65 A%

A4 - . o =y /2=
2. 9) A Z=%(cm) A+ON/F) 73 74 (mm)
'05. 1. 24 T1 24.2 ab’ 18.1 ab 3.4 a
T2 22.7 ¢cb 16.1 b 3.2 a
T3 26.4 a 18.4 ab 3.2 a
'05. 2. 17 T1 24.3 ab 20.6 a 3.4 a
T2 20.5 ¢ 19.2 ab 3.3 a
T3 24.6 ab 18.2 ab 3.2 a
'05. 3. 24 T1 15.2 d 16.2 b 28 Db
T2 16.4 d 155 b 2.8 Db
T3 149 d 156 b 26 Db

“ Mean separation within columns by Duncan’s multiple range test, 5% level
¥ T1: 25C 135 A&, T2 25T 13+ AA— 17C 45 A%, T3 25C 1357+ AF — 17C

#5 A% 5T 67 A%
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116, 140, 1831 12.0g9 FFoldrt. wabd AAA o] o) FA48 a7 A
A7 39 A 2o 19 dheiE 29 AAFeEA o] Abgs S A2
s Wuk ofugt A7) Aol HuE AW Lzt AR Ao HW
e 17CH 5Te] 2349 AeA e flo] Astoix AF=e AFo] 7
ATk

T 2 7
449 AY gy B e A7 LA S
. g oy ToRd L B o (T
oy O 7= ?725 #/ ?w-?jif
@ T ) (g T

05 1. o4 T1 261a 12 118 142a 03 08 024 144a
T2 246ab 1.2 120 144a 02 08 0.16 146a

T3 258ab 1.2 124 149a 03 09 027 152a

05 5 T1 236 ab 1.3 118 153 a 03 07 021 155 a
17 T2 243ab 1.2 120 144a 04 09 036 148a

T3 248 ab 1.2 122 146a 03 08 024 148 a

| T1 202 b 11 104 114 c 02 09 018 116 b
0254 3 T9 220ab 12 115 138ab 03 05 015 140a

b

T3 21.0ab 1.1 10.8 11.9bc 0.2 0.6 0.12 12.0

* Mean separation within columns by Duncan’s multiple range test, 5% level
¥ T1: 25T 135 AH, T2 25T 135 AF— 17T 4+ AH, T3 26T 13+ A — 17T

47 A% — 5T 65 A%

2 3 2 AAd e AL 9 A3l YA AA
719} /M3 vlolel A~ e FoA oF 4~5d AR wE

NAE whole s AP AA WolAr FBe wgrh S8 Asge 24
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oW oF L Fito] 815em, W AT 2\ FF o] 775cm Qld] H| Bkl upole]
AATE 645% 2 A HAadte AEES BHoa, MAYG £S5 JAME FHu Y
29 & 2ol 34711 Hlste] Hiel¥ 2~ A= 21706l B3 ko] E LN o
e ApolZ ®QITh
3F 321 TEAE wE 554
2o =87 k% 738
(4. ¢ 4. 9 (%)
ZZujek 23 oF LR 3.9 5. 30 100
Hpol g 2~ 7+l 3.5 5. 25 100
A\A 2d FHFE 3.9 5. 30 100
T 322 FEAaAd wE 43 B4
S ERa AT B s}=] % A7
(cm) (m/5%) /=) (cm) (mm)
—Z—ZJIHHOO]: z
PR 81.5 a 44.9 34 a 14.7 10.1 a
Hjo] 2] 2
7re1 64.5 b 32.0 2.1 ¢ 15.0 8.8 b
olH At
o opmioio 775 a 39.7 28 b 14.9 9.5 ab

“ Mean separation within columns by Duncan’s multiple range test, 5% level

T =31 1Y A dE& AFHFe] LSV(Lily symptomless virus), CMV
(Cucumber mosaic virus)e| wvlolelx~ AAS Ay A8 29 S+ AAE

Mg dEgon, QA 2d FPP

el Hlste] Ao m vk

L CMV #9€& 6%= guki(n}o] % Eds:
4SS Btk dukt(utelHadd e 4 CMV
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LSV(%)

CMV(%)

¥ LSV @ Lily symptomless virus, CMV : Cucumber mosaic virus
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. o 2= L2~ 384 A
%d\_g X‘—j_ =} HT =TT fe] (SRS
T’ sHem) gz A7) (cm) (mm)
) o Z
oy oppm 58.2 a 284 a 2.4 a 13.4 a 9.1 a
il O T
[ Rt
(h__;_“jsg) 42.3 b 23.3 b 1.2 ¢ 12.4 b 7.1 b
[e) qul
Q194
oW ol 56.4 a 24.2 b 1.7 bc 13.7 a 8.8 a
RELY [e] I

“ Mean separation within columns by Duncan’s multiple range test, 5% level
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