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SUMMARY

(¥ EQFE)

[. Title

Establishment of the production system for high quality
flowering bulb in Korean native lily for the application as
genetic resources

IT. Objectives and Importances

Korea is one of main origins of lilies, and there are 22 indigenous species
of lilies (including 10 varieties). As most of Korean native lily are colored
lines and considered as potent candidates for international competition due to
aesthetic traits of flower shape and color, it is possible to use for cut
flower, potted flower, or bedding flower. In addition, they are highly valued
with superior characters of disease or cold resistance. It is considered to be
possible that utilization of Korean native lily can be maximized by distinct
classification and finding of useful characters in varieties that have been
found recently. Advanced countries in floriculture have already collected
Lilium concolor, L. davuricum, L. lancifolium, L. cernum, and so forth and
have crucially used them for breeding of new varieties in Asiatic lilies.

In 1985 and 1989 a plant research team, mainly America national botanic
garden, had researched, collected Korean native plants in Korea which had
values of horticulture and landscape or industrial application. Original species
of Korean native plants have been used for horticulture, landscape, and even

new varieties were developed in Canada and England as well as in America.
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Since Korean native plants had been planted around the road for torch relay
of '86 Asian game and ‘88 Olympic in Korea, their cultivation had been
started to use floricultural and landscape crops rather than amateur’s hobby.
Their importance has been significantly recognized in conservation and
utilization of genetic resources and production of useful materials in the
aspect of industry as well as horticulture and landscape. However, Korean
native plants has been produced exploitatively for individual benefits
regardless of great cause like conservation of eco—system and utilization of
genetic resources until now.

In the case of lilies, bulb production system has not been entirely
established. Lack of understanding for producing system and terminology has
caused significant confusion. Even though utilizing frequency and applicable
value of lilies have been considerably enhanced and demand has been
increased rapidly, the supplying system of bulbs has not been completely
developed. Because of these reasons, price of Korean native lily bulbs is
high and virus infection is a serious problem. It has caused soil infection,
contagious to other crops, and negligence from customers, and thus Korean
native lily have faced with crisis in extinction of original species.
Domestically cultivated Korean native lily at present have been estimated to
10 species and about one million stocks. Urgent establishment of bulb
production system is required for conservation and utilization of Korean
native lily as valuable genetic resources. If we adhere to existing methods
of bulb production, future of Korean native lily industry is dark due to
small-sized business and underdeveloped techniques. Systematic study should
be carried out for competitiveness and higher value-added industry of
Korean native lily from a long term pont of view.

This study was performed to develop high quality seed bulb production
system of Korean native lily in order to increase commercial value and
virus—free flowering bulbs produced by mass production of virus—free bulblet
from tissue culture, seed propagation, or scale propagation. We examined

planting interval of seed bulbs and developed methods for keeping soil
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humidity and improved cultivation methods for soil culture. We also used
fertigation, hydroponics, and field experiments according to geographical
difference and checked virus infection in each steps of production. It is
aimed for satisfaction of customer’s taste and conservation and utilization of
Korean native lily as useful genetic resources by production of qualified
horticultural goods as well as increase of farmer’s income.

Tiger lily is the most popular lily in Korea and have been used as a
garden plant and sometimes is grown for edible bulb. Especially the
interspecific hybrid between tiger lily and L. leichtlinii var. maximowizii 1S
grown for edible bulb and are circulated by 300-400 yen per bulb in Japan.
Edible lilies are broadly cultivated and used as an valuable economic plants
in China and Japan but in Korea it is not cultivated for edible bulb and not
bred.

Lilium lancifolium has been often used as breeding parents for
ornamental Asiatic lilies. It is a ploidy—-complex species comprised of diploid
and triploid, and the Ilatter is common cytotype with relatively wide
distribution in entire Japan, Korea, northeastern China, and southeastern
Russia. However, authors pointed out that diploid, which has been considered
to be a putative ancestral species of triploid, is intensively distributed only
along western to southeastern coastal areas and islands of the Korean
Peninsula. These population are very important genetic resources and have
high breeding potentials. The species are expected to contribute to further
development of Korean horticulture regarding bulbous plants and to bring
academic impact on evolutionary biology. Therefore, to make new cultivars
and breeding materials in relation with edible bulb, the collection of genetic
resources and evaluation of them are very important.

The purpose of the present study is 1) to select a most superior lines
among the populations collected from Korean peninsular, 2) to breed an
interspecific hybrid between L. lancifolium and L. leichtlinii  var.
maximowizii, 3) to develop the propagation system using bulbils and seeds,
4) to collect Japanese edible lily resources and materials related with usage
of edible lily.

_12_



IMI. Research contents and scope

This study is aimed for establishment of mass production systems for
seeds and scale propagation, and lily symptomless virus (LSV)-free
flowering bulbs from tissue culture. We focus on 8 species of Korean native
lily due to their high values.

Propagation stocks were provided by companies for establishment of
LSV-free stock production system and propagation. We examined efficient
methods of scale propagation and planting time using temperature and
immersion into plant growth regulators (PGRs). Efficient selfing seed
propagation was examined by investing germination conditions including low
temperature treatment (vernalization), immersion into PGRs, day length, and
growing temperature. Longevity of seed and planting time for seedling
propagation were also examined. In addition, we compared the relationship
between bulb enlargement of scale and seedling and degree of LSV
infection. Proper cultural regions of Korean native lily are selected by field
experiments according to the geographical difference. Moreover, comparison
to other crops of Netherlands and analysis of economy for economic quantity
are conducted. Cultivation methods were improved by examination of
planting interval depending on seed bulb size, comparison of merits and
demerits of soil culture, fertigation, and hydroponics. LSV-free stocks can be
produced by tissue culture and soil humidity maintaining methods using
covering materials were developed. LSV detection was also carried out from
each steps.

Traits of around 400 lines of edible Lilium lancifolium were examined, and
30 lines were selected based on hybrid production and triploid formation for
development of production system and breeding of high quality lines. Six
lines were screened with the same manners, and finally one line was
selected and registered. It was used for establishment of propagation system

of Korean native edible lilies.
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As we collect materials and data about various functionalities of edible

Lilium lancifolium, we will publicize it.

Detailed research

Research contents and scope

task
Establishment of|O Development of efficient methods of scale propagation and
the production examination of planting time of its seedling
system, for production and supply of LSV-free bulblet through tissue
multiplication, culture

planting stock and
flowering bulb

Development of efficient methods of seed propagation and
examination of planting time of its seedling

Selection of proper regions and cultivation methods of
flowering bulb in Korean native lily

Establishment of production methods for economic seed bulb
and flowering bulb

Improvement of
cultivation methods
of Korean native
lily

Development of methods for keeping soil humidity : selection
of rice straw as covering materials and reflection on
guidance work of the Rural Development Administration
Examination on planting interval examination of planting
interval in scaling, bulblet, and seed bulb depending on age
Improvement of cultivation methods in Korean native lily :
establishment of hydroponics for seed bulb to keep from

reinfection of virus

Establishment of
production  system
and breeding of
high quality lines of
edible Lilium

lanciforlum

(@)

O

O

@)

Selection of high quality lines in edible Lilium lanciforlum
selection and registration of one line

Breeding of edible Lilium lanciforlum by interspecies crossing :
selection and registration of one line

Establishment of production system of high quality seed bulb
Security and publicity of materials on functionality in edible
Lilium lanciforlum : introduction of edible Japanese native lily and
compilement material for publicity

_14_



IV. Results and Utilization Suggestion

1. Results

1)

2)

3)

4)

5)

6)

Establishment of the production system, for multiplication,

planting stock and flowering bulb

Propagation rate of ex-vitro microscaling bulblets regenerated from
tissue culture showed 6-15 fold difference depending on species. It was
increased by growing temperature at 20-25C and by auxin or cytokinin
treatment. Scale size was positively correlated with propagation rate.
Percentage of shoot appearance in bulblet was tended to be higher
under condition at 20-25C and in larger scale. When growing
temperature was lowered from 25C to 10C, sprouting percentage was
increased.

When bulblet from tissue culture or one-year-old seed bulb was
planted in spring, sprouting percentage and bulblet enlargement were
enhanced.

Percentage of seed sprouting was high under growing temperature at
20-25C, wet-cold storage treatment at 4C, and PGRs treatment but
was not related with day length. Sprouting rate was accelerated at
higher temperature and longer period of wet—cold storage. Longevity of
seed was sustained until 18 months of dry storage.

Sprouting date was faster in sequence of L. lancifolium, L. davuricum,
L.maximowitzii, and L. concolor. It tended to be shortened in Pohang
compared with Daegu. Lily height was taller in Pohang and was
affected by larger bulb size.

Bulblets regenerated from tissue culture were not infected by LSV.
When the bulblets get older, infection rate of LSV 1is increased.

Reinfection of LSV in the bulblets from virus—free stocks is a little
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problem in L. callosum, L. maximowitzii, L. lancifolium, L. distichum,
and L. tsingtauense.

7) Sprouting rate was different according to covering materials. The most
rapid sprouting speed was detected under transparent plastic cover, but
growth was remained fairly good under transparent or green plastic
cover. Bulb enlargement from scaling was the most effective under rice
straw and black plastic cover, while rice straw was effective to bulb
enlargement regardless of cultivars in one or two years old seed bulb.
Rice straw was selected as covering materials to keep optimum
temperature and humidity of soil.

8) Bulblet enlargement is also effected by planting interval and bulblet
age. In addition, planting interval was correlated with bulblet age.
10x15cm planting internal was for bulbet from scaling and for one year
old seed bulb, while 20x20cm was good for two years old seed bulb. It
seemed that dense planting was more effective for Lilium maximowitzii
and L. lancifolium, but sparse planting promoted growth of Lilium
davuricum.

9) Tendency of LSV infection rate was various depending on cultivation
methods. It was estimated higher in sequence of soil culture, fertigation,
and hydroponics. Bulb enlargement was better in soil culture,
hydroponics, and fertigation sequentially. Sprouting date was shortened
in sequence of hydroponics, fertigation, and soil culture.

10) Economy of flowering bulbs production in korean native lilies indicated
64.6% of income rate, and the amount of income was 11.2 fold of rice

and 1.6 fold of cut flowers of lilies.

B. Establishment of production system and breeding of high quality

lines in edible Lilium lancifolium

1) Habitats and geographic distribution were investigated for diploid and
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triploid L. lancifolium grown in islands and main land areas representing
a whole country of South Korea. Out of 367 collected populations, 185
populations (50.4%) were diploid, while 182 populations (49.6%) were
triploid. Diploids were mainly distributed along with western to
southeastern coastal areas and islands, whereas triploid spread
dominantly in inland areas of the Korean Peninsula.

2) Among the 367 natural resources, 30 lines were selected by bulb size
in 2nd year. Finally, one superior line was selected by its bulb grow
rate. This line was designated to KUS-HWANGPOQ701 and will be
registered after propagation.

3) A non-bulbil forming line was selected from 30 interspecific hybrids
between L. lancifolium and L. leichtlinii var. maximowizii by its bulb
growing rate and bulbil absence. This line was designated to
KUS-ISH0702 and will also be registered after propagation.

4) The Lilium lancifolium propagated by seeds had shown different growth
characteristics after transplanting. The growth of directly sowing plants
was much more superior than transplanted plants, and the bulb size of
the former was bigger by four times. The best growth of Lilium
lancifolium bulbil was recorded when they were treated with following
changed-temperature before sowing; 15 days at 5C; 7 days at room
temperature; and 15 days at 5C.

5) The two selected lines (KUS-HWANGPO0701 and KUS-ISH0702)
will registered after multiplication. Eventually they will be released to

farmers who want to grow edible lilies.

2. Utilization Suggestion

A. Utilization field : Production of flowering bulb in Korean native lily and
breeding cultivars of edible Lilium lancifolium

B. Utilization object: farm family, seed company
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C. Utilization contents

1) Utilization for farming and solution for difficulties of field work

2)

3)

O

O O O O

O
O

Development of efficient scale propagation method for security of
seed bulb

Development of efficient seed propagation for production seedling
Production and supply of LSV virus—free stocks through tissue culture
Investigation of longevity of seed

Selection of optimum covering materials for production seed bulb and
flowering bulb

Improvement of cultivation method for shortening period of flowering
bulb production

Production of flowering bulb from LSV virus-free Korean native
lily through hydroponics

Investigation of appropriate planting interval for -cultivation year
depending on seed bulb size

Supply of LSV virus—free bulb in Korean native lily to related
agencies and farming family

Breeding farmhouse in production of edible lily for exportation

Pioneering domestic food consuming culture of edible lilies

Suggestion for technology transfer of industry and policy

O

O

Development of optimal cultivation method for flowering bulb
production
Selection of production region for seed bulb and flowering bulb in

Korean native lily

O Breeding locally specialized species utilizing Korean native lillies

O

Supply preliminary data main genetic resources

Supply for field work

O
O
O

Restoration of habitat of LSV-free Korean native lily
Registration and distribution of cultivars in high quality lines

Security and distribution of genetic resource
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2 Baes A 7 eY, 15mg- L' o]l e 9
Al A (2t 41 1983)

@ el AA ke A 2 A el BEFoA T A
A =] ol A} Aol ﬂ whEr Qo R RE S AR FA
o= BA 0-0.0lmg-L*, 297 Hldlel= sucrose 9-12%7} &
A A T, 1995)

© "Hugl Qe gAYl FxdE 2443 A
2,500-5,000 Lux AE<9 FZ=7F A2 o 73
(Park %, 199%).
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Fue] Folo] FHE IAA AY=E EaEdew AAFE 30
A7t LAY R F7HE A (=, 1982)
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Ao M= 28 3ufA] Fue] FF5S o2 454 DNAE °
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o EYTREH I HEFTHHOE FH3] %= FAISHA
o T AW : SBEAA(E55x36x22cm)ol] AEE 15cme Eol2 =Xy
o AEE BF 50%9 E=FE(H A A vermiculite: 95 E B =1:1:1)

50% = 3+
o FAAM : AEIEE S HHI=(41x300x22cm)E o] &3t AEE HA

3tk A9 AA (vermiculite) S 112 £&3stgon, AEZol= 15cm=E

TR - $F¥(g/1,000L)
Ca(NO3)2 - 4H20 287.0
A KNO3 130.9
NH4NO;3 90.1
Fe-EDTA 20.0
KNO3 129.2
NH4H2PO4 32.3
MgSO;4 - TH20 171.7
B H3BO; 2.0
MnSOy + 4H,0 2.0
ZnSOy - TH0 0.22
CuSOy - 5SH20 0.05
NaxMoOy * 2H20 0.02

2) LSV HAA
e Direct tissue blotting immuno assay(DTBIA)H o2 LSVE HA3A

on gt HAaF 20-3070A12] AL ARSI
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¥ 1. Z2AY 2AFe 7] Ac<lHAA M (ex vitro microscaling) Aol A7 ¥
Aol WA e £xwe A
% & =Mk %A% ()

(C) % T

Gl s E 15 25 1.0£0.0 1.3-15
20 425 1.140.1 5.7-8.0
%5 15.0 1.2+02 2.8-37
30 0.0 0.0 0.0
%3t 15.0 0.8 25-32

gl W g 15 50.0 1.0+0.0 35-45
20 60.0 1.30.2 49-65
%5 40.0 1.0£0.0 3.0-38
30 20.0 1.0£0.0 2.0-2.4
i 375 11 3.4-43

Zue) 15 0.0 0.0 0.0
20 176 1.0£0.2 1.9-2.2
25 63.0 1.240.0 3.8-63
30 0.0 0.0+0.0 0.0
w3t 202 0.1 14-2.1

slsthe 15 50.0 1.3+0.2 43-55
20 70.0 1602 6.6-8.3
25 50.0 1.3+0.2 43-55
30 450 1.2+0.1 3.7-48
5 3 53.8 14 47-62

FASE = £A7 4D AV Fx27 FALFAR 2979 FeFo} 1)

PGRs &9 35Tl A7 Sk @A & Alu4s A= 1 29
Zh 719 21¥AAl PGRs 2@ A2 BE FolA dixTd bl S45%
5 AT stEvE, Fueet WddveE s SRTA 2eAe e
Avtomw 3 1o Hla] FAEHE7E FAHAY PGRse &= T3 R0

ugt gs ssuEls IAA, NAA, 24-D, kinetin®t BA, @708ts5ud =
IAA, IBA, NAA, kinetin® BA, W14 2Zug] IAA, IBA, NAA, kinetin¥} BA,
TUEE BE PGRsolA 2 &= = ATk 719 Alaqkalel HAd) F4
£rE dpstsEuE NAA Smg - L'olA 104-1509, w2 %ue]  kinetin
10mg - Lol A 96-13.08, v IBA 20mg - L'olA 95-1294], stsue
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IAA 20mg - L'o| Al 62-83u]t}. o2 ¥ 13 vluws] »d 3tsuvElE= PGRs
E

egrxele] au gllod ywx £E5S PGRs SurAelo o8 2A &4

w9},

E 2 2AME 290749 719 £2QBAA ] ZAET HXE AFEAEE

egAy a3

WA ZAE e ZA &= ()’

| (mg - L) gr)et=1e] vA e Zue] =g

o = 7.4-10.6 B57- 75 55- 73 49-6.5

TIAA 5 8.6-12.3 74- 99 54- 7.1 59-79
10 57- 8.1 7.5-10.1 8.0-10.8 5.8-7.7
20 46- 64 81-11.0 95-129 6.2-8.3
3t 6.3- 9.8 7.7-10.3 7.6-10.3 6.0-8.0

IBA 5 9.2-13.3 70- 94 81-11.0 4.0-5.2
10 7.4-10.6 7.8-10.5 6.9- 9.3 1.8-2.1
20 7.0-10.0 8.0-10.8 95-129 2.3-2.8
3 79-15.1 7.6-10.3 82-11.1 27-3.4

NAA 5 10.4-15.0 86-11.6 44- 57 55-7.3
10 7.6-10.9 7.3- 9.8 7.6-10.2 5.0-6.6
20 80-114 7.8-10.6 5.8- 7.7 3.5-45
3t 8.7-12.4 79-10.7 59- 79 47-6.1

2.4-D 5 7.4-10.6 52- 69 7.0- 9.3 56-74
10 6.3- 9.0 51- 6.8 70- 94 49-6.5
20 7.4-10.6 42- 54 74- 9.3 1.8-2.1
3t 7.0-10.1 48- 64 71- 93 41-5.3

Kinetin 5 6.3- 9.0 6.6- 8.8 3.8- 49 59-79
10 7.4-10.6 9.6-13.0 8.0-10.8 55-7.3
20 8.8-12.7 74- 99 8.0-10.8 51-6.8
3t 75-10.8 79-10.6 6.6—- 88 55-7.3

BA 5 87-12.6 6.9- 9.2 8.0-10.8 6.1-8.1
10 7.1-10.1 6.1- 8.1 6.0- 8.0 5.7-715
20 7.1-10.1 6.9- 9.2 7.0- 95 5.8-7.7
3t 7.6-10.9 6.6- 8.8 70- 94 59-7.8

FAEEY A ® 19 2o}

g
2 A FEARE A 5(2006)°] 7]
AHA AE WrG SASE7E 24 wHn ol =AW S

e
A @A 5 o velel A g sl 28o] ThestrE ud] A
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3) AU <lHAM(scaling) Al 9] 2% %0 m = A A7 9 PGRs &
gl gyt

TN FEF ALY TLoRRE AL AHse] =Asd w o,
F, &2 TEE ¥ PGRs 294 sk A6 /e 452 Sk F4

LE Fol #Aglel Ao AVt F5 wE ¥ollow, PGRs @A g

|

BE FolA FZAFHAJATHE 3, 19 3). E/stsdd s 2dHA
A, suEls oA, By, v et dsuedAds diklddA S
o HARAE YA E=I BE Fo A F2EE HAWAES yEd
PGRs A2l 7 TAA 100mg - L'tk olme] FA&EE drjstsriel 82-
1184, Bube] 3.8-49v), Fube] 7.3-88u), el 9.3-114w), &3] 38-4.9
v itk PGRsol 93 T4 &= /fAe dostevelddd 78 7o oF 2u)
ATt

# 3. A i (scaling) Aol T4 & kol WA= PGRs @A e &3t

e AAxHAER 2 & =0l
AR mg- LD gopeisde wuE FdE e "Eda
T 46- 6.4 0835 33-42  82-100 2835
IAA 100 A6- 6.4 38-49  51-68  93-114  38-49
. Kinetin 100 7.9-11.4 37-48  40-52  74- 91  37-48
A0 5882 33-42 57-75 13- 89  33-42
g # 57- 81 34-44 4559  81-99  34-44
W= 7 35- 48 14-15 4452  75-84  14-15
IAA 100 68- 9.7 31-36  73-88  81- 93  3.1-36
= Kinetin 100 6.2- 87 1820 3946  49-55 1820
A0 s1- 71 1820 2933 58 65 1820
S 54- 76 20-23 4655  66- 74  20-23
0= 7 6.0- 85 1820 1922 1213 1820
IAA 100 82-118 1516 2226  22-25 1516
. Kinetin 100 6.0- 88 1516 2530  22-25 1516
A0 L 40- 55 13-14 1516  23-27  13-14
E 6.1- 87 1517 2024  20-23 1517
e AA7|Ee wuE], Fue dFvels d@25emeld), F(1.5-25cm), 2(1.5cmelsh)E,
garlstteleh e d15emel ), £(13-14em), £(1.2cmelsh= shelth. *Z4 & we] A
e 13 2.
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gee aqdow
QAU 45

vt 7hs ol =71 el AL

AW A A e e wFewEE 10, 15, 20, 25CRE 2elsta, A Wi
o TRAUL ZAMF F TN 0L GFA] A AL
9 s eka 35CAA 247 egAe sl AT A, Fol web tha Fol
9o AnHos WELEs} v GuFRES Wobgol FolAE 7
Fom, 10C WFTFAAE Wotgol 713 ERI(E 4), BlAFE 1 H3
CHE 5). 53 FueE 1004 #lFE 2079 gobgo] 100%Hths vl
Hjal, 20T ol el At 43 WolHA @itk ol ewA el oF =
aol7e] FHEts MFLEt ALALE GG AL gudh

ol A stollA wigFE AAWPL FHAETE Lob ALl wgsA vt

T4 2AME AAAE Y] wF e Fxdo] 79 A Fo] wotge mA =

3

g o}-& (%)
& 10T 15C 20°C 25°C
E S E S R 4 4

e 81.8 85.0 62.5 41.7 200 300 150 100
waddE] 944 1000 0.0 10.0 0.0 5.0 0.0 0.0
&te 94.7 97.6 26.7 20.0 124 8.0 145 8.0
e 1000 100.0 20.0 48.1 0.0 0.0 0.0 0.0
st 30.8 52.2 214 0.0 286 0.0 305 0.0
stedute] 978 984 125 46.4 0.0 215 00 141
g i 83.3 88.9 239 277 102 118 100 5.4
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FE 7 2AG 21 vded v X = wjgEE e gt

2y A (mg)

Z 25(C) 3 o ¥
it 10 2435+20.5 242 5+38.6 243.0
15 307.5+32.9 264.0+39.5 285.8
20 284.5+50.4 2425441 6 263.5
25 269.0+38.8 260.0£45.2 264.5
3 9776 905.7 941.7
1 22 10 847.4+98.3 861.6+63.0 854.5
15 890.9£54.3 873.2+67.4 882.1
20 1,001.5+48.4 968.2+66.6 984.9
25 1,170.6+101.8 919.6+46.2 1,045.1
3 4t 9776 905.7 941.7
&t 10 226.4+28.9 183.0£22.6 204.5
15 342.0+35.9 331.0+22.2 336.5
20 425.0+51.8 567.0£57.3 496.0
25 462.8+65.4 465.0+62.7 463.9
g i 364.1 252.3 308.2
Fhe 10 128.0+22.3 156.0+36.6 142.0
15 168.0£18.0 182.9+16.5 1755
20 278.0+54.2 234.0+24.1 256.0
25 24714482 328.0+81.3 287.6
i o 205.3 225.2 215.3
3lEvhe 10 257.9+45.0 438.0+42.1 348.0
15 355.1+34.8 1,156.8+110.4 756.0
20 265.8+41.9 818.8+103.3 542.3
25 564.7+44.6 765.0+79.0 664.9
B o 360.9 794.7 577.8
sk 10 3175+19.6 268.525.6 293.0
15 347529.9 392.5+36.1 370.0
20 416.0£42.2 332.0+24.9 374.0
25 3725274 286.0£23.2 329.3
B 363.4 386.5 375.0
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) 2l AEH 194 FrEREe 2738 FE

HHN

EZo A e Fue, dolstEye, steuE e 1948 AAF S AHES)
FEaAT Faeus P AE GE5A717] 98 A

A shA Far 35TCelAl 1ARE 2RA s Fob 4T A 8F3 AA S
egAg s A ¥ 83 2ok GAsSF GAr9 FEE 247 500mg - L'E &
A FE 2074 07 ﬂ%}i’it}. BolgL 3% EF wA
e'AE Fo Wolgs HY WU E GAs HE Tl
A, FuEl et stsdEl s GAwr A TN FXHoqdth 1ey AeHE F
gAY e AeolE ARE Aolrt WEEA FArh EVNEHES Fol w
gt zpol7h Flom, Fubg, steve, @lstEveE ¢oR Eodth 2EA R
ds A5, s stsvEe GAﬁoﬂH, THEE SRS X
Aol 2y AA Y F A P& A= Ak 2ot WA
ookt olgl o] AMFo R FA5H 2QAME E7]EHE0] vgkor}
1948 A4 Agode 27l5dE&0] =8t o+ 1948 57 =AM de

2 959 2948t 2 277} A7) gEow AztH.

%8 ="FAYe gt 19 FFEEHY Wole} =U|Ed FX
= PR Y ol-&(%) E71EH & (%)
2RAE A+2EA Y 2RAHE A+2EA Y
dofstEve] dET 91.3 92.0 14.3 23.0
=HT 91.8 100.0 11.1 32.0
GA3 100.0 96.0 15.0 375
GA47 87.0 96.0 14.3 33.3
2 925 96.0 13.7 315
S o 2 81.8 83.0 59.1 59.1
=HT 95.5 100.0 61.8 64.0
GA3 86.4 96.0 63.6 63.6
GA47 92.0 100.0 44.0 54.0
3 88.9 96.0 57.1 60.2
Eia=asa=l =+ 54.2 96.0 7.7 14.2
=HT 76.0 100.0 36.4 32.0
GA3 83.3 96.0 45.0 375
GA47 91.7 96.0 42.1 34.9
I 76.3 97.0 32.8 29.7
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¥ 10, =AU F 201 e] wWolel] m = A2 A7 Q] o F

_ o} & (%) ol A 7] (2.2d)

° 7he = 7+e =
It 93.2 96.7 3. 19 3. 22
Rl 64.3 100.0 3. 16 3. 23
W g 48.0 89.6 3. 14 3. 5
&g 62.5 100.0 3. 30 3. 31
g 83.0 98.0 3. 15 3. 27
e 95.0 100.0 3. 8 3. 5
g 96.4 97.6 3. 20 3. 30
=gt 76.8 96.0 3. 21 3. 21
D 70.8 95.9 3. 20 3. 18

D 7HE(2006E 10 30%),
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Age) e wdE FudE A9 @
A4 & AT 3
Wl A WA e L3ME F2E Aolsk eon, Fte, e, @3, Fu
2, shswue, U, disEue, NS o Wt

1 [¢)
Rk A Z () H] o 5 5= ()

3 YAE 2047 AT 2949 AT
@ & = e #F - s e

SAsEve] 04 066 044 345 217 L7 11 15 16
#ite] 03 089 093 286 465 30 31 19 31
240 ] 04 050 059 115 264 13 15 06 13
Fue 03 078 066 273 356 26 22 16 22
e 03 102 083 449 407 34 28 30 27
el 02 116 156 1069 1498 58 18 55 18
e 04 100 113 540 518 25 28 24 28
sy 03 048 083 206 398 16 28 L2 27
3 it 03 081 08 410 515 27 30 22 30

1) ABAA7] 2 720061 104 309), H(20079 249 239Y)

2) AT AT HdEEE F 99 ALAG T BEE& & 109 WetEs aufsto] ALtat
Fa. F ATT BAT = FAexdolExa0dd AT, AT HdEE = AT AA
T/AETE AN AT
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) AAA 77 13A E 7] wWole} no] nx= ok

20051 ZhEoll g 194 F9E A ARE ARSedlth The AT E
Fede 1090, BAATE 0Tl ASAGF olFs) 49 77 23l A
A F et 6).

Exdcaai

wotsh uldiol MAE QWA 194 FFe] FHAE Aol WH(E 12),
he AATRG B AATFAN Aolgol o ek Fael v G4 Fo @
Aglel & AAFIA we Aotk MUSES ¥ AATE e 4T
Wl Ul 15u % Stk ole B AATe] Ere AL A4e

Xj'

24 Ageet ¥Esd &4
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3E 12, 1A 194 F509] o} midiel w A= ZAA 7S] '

= A= i o}-& (%) A (g) H] o &5 5= ()

° AAF(g) 7te - 7h& - 7h& -
et 1.3 100.0 100.0 31402 51+04 25 41
22 1.8 88.9 95.0 36+04 4502 1.0 2.1
&g 0.8 50.0 66.7 13403 19402 1.7 2.5
e 1.8 100.0  100.0 3.3+0.2  5.0%0.3 1.9 2.9
e 13 9.0 95.0 59+04  7.8+0.6 4.7 6.2
EEaRt 0.8 450  100.0 33405 3.8+05 4.4 5.1
st 1.3 90.0 91.0 24+02  41+05 1.8 3.3
3 1 13 81.4 925 33 46 2.6 3.7

x A 7] 0 72005 109 209), (20061 149 31)

o 2y 194 FolA s LSVZE AEHon, 71S A2 Fol A=
TFolM BT LSV Zd&ol =gtk 53 7S AT A%, v, 254
o} stsuoA LSVY Adgo] =t 7S AT e Bl Ay

717ke] A 917 wiiel LSV #4 7137F & Aem Azdd.

F 13 LSV #Za gl mAl= AEAge] dFI AAA7]e] JF

< =AME 207 ag F
s + s +
ERdiacan s 0.0 0.0 133 100
T e 0.0 0.0 0.0 0.0
At 0.0 0.0 0.0 0.0
st 0.0 0.0 6.7 0.0
o 0.0 0.0 53.3 33
e 0.0 0.0 100 6.7
d31te 0.0 0.0 15.8 0.0
ahate 0.0 0.0 20.0 0.0
¥ 0.0 0.0 149 25

x F2A7] 0 7FE(2005 109 209), #(20061d 1€ 319)
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DAY EAe] wole] WA= 2w

7}

o

AAUE] T2 22 ol g2 F7ko] Aol7f FHow thREE 20-25T oA
E=QTH(E 14). £7F Holse witbg] 895%, £ihE] 93.9%, dEiutEl 76.0%%

steve 755%, TUE 1% E =S Holdlow umx F& 140-575% Ak
olAtt wWipzlel &g ol 97y A 72+ 15-25T, 20-30C S

= o, gelsh Awes 200 olskel w, Fuhe, 93 s skt
£ 20-25C WG ol7lo wal sEutels 2502 weld ALt F

LTt

T 14 AAYE EApe] wolgo] wA = Lmo] g

= Hhol-&(%) o
15 20 25 30 C

it 98.0 100.0 100.0 60.0 89.5
g 18.0 34.0 4.0 0.0 14.0
g 24.0 33.0 2.0 0.0 14.0
&g 85.6 97.8 97.8 94.4 93.9
e 66.0 73.0 72.0 30.0 75.1
e 78.0 78.0 68.0 6.0 575
=R 84.0 94.0 100.0 26.0 76.0
st 38.0 100.0 92.0 72.0 75.5
sty 10.0 25.0 425 0.0 194
3 55.7 70.5 64.3 32.0 57.2
Bold 4t £E7l S5 WE AFOATHE 15). 1T Bolgo] ko

£A5E woldsn Wyt
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o5
&
2
o
=
Ach
of\
2
{o
iz
o
I
K
2
=)
B
rlr
rlo
o
1o
fol
_\:\_l‘

° 15 20 25 30 C
g} 14.0 8.8 79 10.8
Elas e 23.8 21.8 21.0 -

A g 20.7 21.0 195 -

&1t 12.8 11.1 11.7 114
Fud 12.3 10.1 9.8 10.1
e 14.1 12.8 12.0 76
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10 x 15 192 168 2.6 19.7 16.0 3.0 205 209 44

15 x 15 209 187 35 213 166 43 215 231 46

ot 191 16.8 2.8 196 159 3.1 204  21.7 4.3

LSD(%) 1.05 084 051 1.45 NS 0.46 NS 1.03 NS

144 10 x 10 229 176 4.3 244 181 46 294 294 106

° 15 x15 236 191 70 219 215 72 298 286 118
15 x 20 274 201 85 2711 200 75 304 294 122

Bt 254 198 6.3 270 206 66 302 296 114
LSD(5%) 165 094 153 151 094 105 1.04 08 029

oy 10 <15 304 222 82 290 226 74 395 352 154
+ B x15 293 219 98 281 211 92 361 337 186
15 x 20 357 283 99 314 230 89 352 320 186
20 x 20 306 215 149 319 225 104 331 274 254

:Rin 315 236 107 301 223 90 36.0 321 194
LSD(5%) 1.05 029 0.36 087 061 1.00 160 083 3.69

X

= 3 10 x 15 277 217 55 285 227 70 314 309 111
X
X

o

ool Aot o] o] Ao FAAG WE < UT HHFEE &
of met ME gyttt a2glal - ety vl SR ol ARl
17L& 15x15cm, 194 1= 15x20cm, 294 £ 20x20cmel A =25}

£
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A o] 1WA T XdE A v dEdS HAEE 36), Fo 3
Aol 74, #H], B4 o2 2Fo] A dF5r B FFo 11 HEgo| Rl
o FELS AT Aol gloen F7]9 HALS EHY, #H], FH T2 H
Sed, o] AL 24T ANtE = AR =497 oz dE A
% 36, Aol 19dA F5 Aol v

5 Ay 2 (em)  FFE0/F) % (em) FEF(em) T4 (mm)

7182 7 97 27.4 5.2 05 2.6

] 11.8 19.6 44 05 2.2
7 15.6 189 6.3 0.6 2.1
gt L= 45 6.5 48 0.3 24
L] 10.2 7.2 32 0.2 1.4
57 25.1 17.3 8.8 05 2.1
Fug L= 15.0 15.4 7.7 1.1 4.1
Zhn] 51.4 15.1 77 0.8 2.7
7 50.9 20.0 9.6 0.8 24
e L= 16.1 20.0 95 1.0 6.4
=] 47.0 27.2 8.0 0.9 4.0
7 455 24.9 104 1.1 27
gFe L= 89 16.2 5.0 05 2.1
] 17.3 14.4 47 05 1.8
7 20.5 20.2 5.2 0.6 1.6
3l uhe L= 5.8 116 40 04 3.0
Zhn] 24.0 19.0 38 0.3 24
57 29.6 19.1 5.8 05 2.1

Auji o] zAgLEl o] LSV e wiA&= S B 3% 373 2ok Al
We] whE LSV ol &2 B, ], AN o2 =kt uloly s
Ha Qs A e RES] miAlE FHAMHE 23t Aol vz &
Aoz A=A Fuge Ao AuidHo FAGle] 95% o]do] 7Y
HAth Fu= olv] LSVel A=Y oz e lar, A uf s of
TAG ] Euglel Wyl s LSV g ERA gt o= Ay Er sty
g XA wlolg o HEE F k= Ay LSV #AEAEE o
Z 2= Ae g,
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E 37 Aupw

O+
i)
o

| ZFAYE o] LSV Zrdol mx= o3

% % it
T3 A ] A ui 73 A vl
Exdicaaneel 40.0 40.0 15.0 31.7
wgite 0.0 0.0 0.0 0.0
s ue 100.0 100.0 95.0 98.3
el 16.7 5.0 15.0 122
g3 0.0 0.0 0.0 0.0
Eia=as ! 23.1 0.0 5.0 9.4
B o 30.0 24.2 21.7 25.3

Aol e Fe] wde] WAL 9Re Wi % 38w 2ok Tel
Mo Pl as)d wAglel B4, £7, #u o2 HHEE 3geldlrh
QA A Fae] v

A7F =487 Wi e

LU
X
4
™
it}
P
rlo
4
o
&
r o
=
2
=z
>,
Lo,
k!
rfo
o
i
s
il

3 38 Aol AR el nldiel vA= 9

/\ = =z
= A A = (g)
29174 194 F7 234 FT
R =] 1. 2.1 72
] 0.7 1.7 34
+7 0.8 2.0 5.9
ot 0.9 1.9 55
LSD(5%) NS NS 0.69
g E7 - 48 -
L] - 1.8 -
7 - 6.6 -
e - 4.4 -
LSD(5%) - 2.26 -
g E7 - 1.1 -
] - 1.1 -
7 - 0.8 -
e - 1.0 -
LSD(5%) - NS -
ul A 2k} g E7 - 2.3 -
7hn] - 1.0 -
7 - 1.0 -
e - 1.4 -
LSD(5%) - 05 -




3 38(AIZ).

— A = (g)
< Al 37 a4 ¢ oad 27
e =7 § 19 -
o) - 19 -
7 . 1.0 .
gt 16 -
LSD(5%) - 04 -
Z 1 E7 2.1 3.8 5.6
e 1.1 14 14
7 1.1 34 3.7
DzR 1.4 2.9 3.6
LSD(5%) 05 0.71 0.13
g E7 - 129 30.3
o) - 49 9.1
7 - 7.8 134
9t - 85 176
LSD(5%) - 1.03 2.63
g3 E7 1.8 45 22.6
e 09 19 18.6
+7 0.7 2.3 21.4
o 1.1 2.9 20.9
LSD(5%) 0.4 0.43 NS
Ea=ana=] = - 54 6.3
) - 4.3 4.0
-7 . 36 51
gt - 4.4 54
LSD(5%) - 0.90 NS
sty L= - 1.2 -
o) - 09 -
7 . 1.0 .
3t - 1.0
LSD(5%) - NS -
ool AWM AN AYel An ok, Folv £l =vld BA

9o 2 olfre AU 227

Wk 3po] 7t

49

om Fto k= ARt
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s gaste] BaAAel gEAE wrt

ECA] 7} wrolx T,

al
F

2]

o
1o

il
oy

EC
(ds/m)

Mg

J %1 7] (cmol /kg)
Cl
10.37

s

|

X

P2Os5

EgugEe] AV W o Azdn

ar

1
.

1.7

4.0

77.36 1,409 1.53

74

3l
<

rvze]

X

0T

710 1.02 10.44 3.0 0.46

56.37

6.6

o
4

410 1.29 1693 392 1.36

62.42

o0

2|

51.25 400 0.97 16.07 386 0.30

55

3

0.5 5.0 15 1.0°]

100-200
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ol WoldlfE MmE AVHE 40), Wob& e AMAZl 2 o]zt ¢l
ovl, T2 277t 245 Wobgol ok AFelYrh Telm Word s
£ e avlel wekde @ Aozt gl ms) £31e Aolsk How, A
MiAsks el Fuel, wAsEE, Fue, due dow Wkt A
MAEE RW Zge] TRk wel Wolsh: AUk XISl i

39 T Fuel, 39 sk dlstEdE, 49 2 Tue, 49 stk seue
i

it

® 40 AAAYE o] 2 A7) ek A IF mYotol] WX = gk

o} (%) Bolad 4 (d.)
N e 2 o+ =23 3 o x % 3 o
AsREYE] Qe 798 743 77.1 4.5 4.1 4.3
1AAET 71.8 772 745 4.3 3.28 3.31
2AAET 90.8 835 87.2 4. 4 3.28 4.1
3 it 80.8 783 79.6 4. 4 3.29 4.1
T AAMNANE 475 49.2 48.4 4.5 4. 4 4.5
1AET 50.3 60.0 55.2 4.3 4.3 4.3
A ET 37.0 70.8 539 4.3 4.2 4.3
3 T 44.9 60.0 525 4. 4 4.3 4. 4
e AAMNAENE 972 83.1 90.2 4.3 3.14 3.24
I9A8FT 1000 927 96.4 4. 2 3.15 3.24
23 F T 95.2 98.9 97.1 4.3 3.14 3.24
ez 975 91.6 94.6 4.3 3.14 3.24
s A\ 623 52.1 57.2 4.27 4.16 4.22
1AAET 705 75.9 732 4.28 4.20 4.24
2dAE 685 70.2 69.4 5.1 422 427
S 67.1 66.1 66.6 4.29 4.19 4.24

x A2 A1 7]= 20069 10€ 259

_83_



A el 2 Al wA = A, 2 2] B Y] 9F
AbeE AR (R 41), 23S EFo] g HY, & 2o AV 55 2

U AN AE 2 DA TlA 2] 2 Aol

3 4L ARG e A =A7], A A ATE 2] mA= G
= o] 2] A2 A 7 E %(gm)

(cm) o @ B

F— AANAA 5x10 4.1+0.4 3.9+0.3 4.0

EL} E]E 10x10 3.740.2 4.0+0.2 3.9

10x15 3540.2 3.7+0.3 3.6

15x15 35+0.2 4.0+0.4 3.8

b 3.7 3.9 3.8

13AET 10x10 4.3+0.4 5.2+0.3 4.8

10x15 3.4+0.2 5.3+0.3 4.4

15%15 4.0+0.3 36+0.3 3.8

15%20 4.1£0.2 49+0.3 45

I 4.0 4.8 4.4

298ET 10x15 6.4+05 8.0+0.6 7.2

15x15 5.3+0.3 7.0£0.6 6.2

15%20 5.9+0.4 6.8+0.7 6.4

20%20 6.240.2 85+0.3 74

b 1 6.0 76 6.8

e = I i o B B 5x10 10.1+0.5 9.9+0.7 10.0

10x10 5.6+0.7 9.0+0.8 73

10x15 8.3+0.3 9.0+0.6 8.7

15x15 6.9+0.5 7.8+1.3 74

s 7.7 8.9 8.3

1A E 10x10 12.3+0.8 14.0+0.9 13.2

10x15 11.1+0.6 14.840.6 13.0

15x15 10.9+0.7 14.1+0.6 125

15%20 11.5+0.9 15.4+0.7 135

b o 115 14.6 13.1

29AFT 10x15 13.6+1.1 16.4+0.9 15.0

15x15 13.1£1.1 16.8+0.8 15.0

15%20 13.3+0.9 15.741.1 145

2020 10.3+1.0 16.0£1.0 13.2

3 it 12.6 16.2 14.4
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3EAL(AISR).

- 42 A g %z %(cm)
e T 27 (cm) i Ea 3 7
g olHA A1 5x10 8.9+0.6 9.9+0.7 9.4
10x10 8.9+0.6 9.0+0.8 9.0
10x15 85+0.5 9.0+0.6 8.8
15x15 8.6+0.5 9.8+0.6 9.2
Hq A 8.7 9.4 9.1
ISR 10x10 15.0£0.6 19.0+0.9 17.0
10x15 15.7+0.7 17.9+0.7 16.8
15x15 15.8+0.4 18.9+0.5 17.4
15%20 14.1£0.9 19.0+1.0 16.6
¥ o 15.2 18.7 17.0
23 F 10x15 17.1+05 23.1+0.6 20.1
15x15 16.7+0.7 23.8+0.8 20.3
15%20 16.7+0.6 25.8+0.8 21.3
20%20 14.9+05 25.2+0.7 20.1
3 16.4 245 20.5
stsve] AdEARARIA 5x10 6.5+0.7 5.1+0.5 5.8
10x10 4.9+0.7 5.3+0.3 5.1
10x15 3.7+0.7 4.4+09 4.1
15x15 3.8+0.7 5.4+1.0 46
q i 47 5.1 49
13AREF 10x10 54+05 8.1+0.7 6.8
10x15 5.6+0.7 7.6+0.6 6.6
15x15 5.1+0.7 6.4+0.9 5.8
15%20 3.3+0.6 8.3+0.7 5.8
Hq At 49 76 6.3
2 AL 10x15 3.2+1.0 9.2+0.8 6.2
15x15 56%1.0 77412 6.7
15%20 3.6+0.7 6.0+1.0 48
20%20 4.0+0.8 6.1+1.2 5.1
i 41 73 5.7

x* F2AA7] 2006 109 25, ZARAIZ] 20079 59 4

d

AAYdE el LSV gd&ol mAE AuiA, F2 27 9 FAAGY dFS
¥ 429} Al LSV ZEES RE Fo|A T2 A7 EFE =
STFE T A FA EolAE Ao AuAgellE F AFol7t iUt
Ty s AmMAY F5e] Z71v FA A #AIgle] LSVe] gl thE

ol Wl 453 =gtk ol LSV A dxs T3l vEvgs AS 9

2N
T
)
N
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F 42, AHAdE ] LSV edell mAl= 7 A7], A R AR e JF

- A2 A LSV 7<d8&(%)
& Tl 271 (cm) 9 = % 9 a3
T PP b 5x10 0.0 0.0 0.0
10x10 16.7 0.0 84
10x15 0.0 0.0 0.0
15x15 0.0 20.0 10.0
Dz 4.2 5.0 46
13dAZF+ 10x10 62.5 571 59.8
10x15 30.0 43.8 36.9
15x15 42.9 20.0 315
15x20 17.6 40.0 28.8
3 38.3 40.2 39.3
2 A E= T 10x15 70.0 60.0 65.0
15x15 60.0 30.0 45.0
15x20 40.0 40.0 40.0
20x20 50.0 50.0 50.0
q 55.0 45.0 50.0
> ol HAL 21 5x10 85.7 100.0 92.9
10x10 50.0 70.0 60.0
10x15 55.6 70.0 62.8
15x15 40.0 50.0 45.0
q 57.8 72.5 65.2
13aAEF 10x10 90.0 100.0 95.0
10x15 100.0 80.0 90.0
15x15 100.0 70.0 85.0
15x20 100.0 70.0 85.0
q 975 80.0 83.8
2 A= 10x15 100.0 100.0 100.0
15x15 100.0 100.0 100.0
15x20 100.0 100.0 100.0
20x20 100.0 100.0 100.0
Dz 100.0 100.0 100.0
e Q1 HAL 017 5x10 30.0 20.0 25.0
10x10 20.0 30.0 25.0
10x15 25.0 25.0 25.0
15x15 15.0 20.0 175
3 1 225 23.8 23.2
13dAE+ 10x10 35.0 30.0 325
10x15 30.0 30.0 30.0
15x15 30.0 30.0 30.0
15%20 20.0 20.0 20.0
b 28.8 275 28.2
23 E= T 10x15 50.0 50.0 50.0
15x15 35.0 30.0 325
15%20 35.0 30.0 325
20x20 40.0 30.0 35.0
g 40.0 35.0 375
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3 A2(A155).

— A2 A g LSV #<d&(%) -

& Tl 27l (em) Ex e B

R A RN b 5x10 0.0 0.0 0.0

10x10 14.3 0.0 7.2

10x15 0.0 0.0 0.0

15x15 0.0 0.0 0.0

9 36 0.0 18

13AFT+ 10x10 0.0 50.0 25.0

10x15 45.4 429 442

15x15 400 333 367

15%20 25.0 167 209

3 3 27.6 35.7 31.7

2G A FF 10x15 33.3 65.0 49.2

15x15 50.0 60.0 55.0

1520 50.0 450 175

20%20 300 25.0 2775
9 4038 433 44.80

x F2A7] 2006 10 259, ZAFAIZ] ¢ 2007 5€E 4Y

7ol WdAREE Foll whel, el Avlel wE, = AuA S =kl o
shepdel whet A ERHE 43). AvAR vidiEEs Folu o] A7)
e ol @yt 5 FuEls £3elAM, dlsteeE, FuEe shsuels
Htel M v ErE wekon) Pyl divr el 234 9 £l v
w=7F gk A e v Ake F, A aea T
Faglol XA} WErs, & 2ATFEE AXE APl 28 F
A, Al Feglol Frel AVI7E A& vige] Axvh An d
Mebsvels o 277 Aer S vsert 52 Ede sl 4
G Ad AAgs ndsd T, AuA, el Avldl dglel EAsh:

Aol ik Sl Fgsdt
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& 43 AAYE ] Bl SR v A= Al 9 g2 AE o] Fek
- T2l AAAY 10aw AAH FEHF AAT(@) v dHE=(xHE)
° 7] (cm) A BAS(@) w9 e x5} o) T
AR x 5x10 120,000 0.8 2.2 4.0 11.0
e (el 10x10 60,000 02 0.8 2.3 4.0 115
2R17)  10x15 40,000 0.7 2.5 35 125
15x15 26,666 0.7 3.0 35 15.0
3 Tt 0.8 2.5 3.8 125
= 10x10 60,000 1.8 36 2.0 4.0
(144 10x15 40,000 09 1.9 3.1 2.1 34
En) 15x15 26,666 15 3.1 1.7 34
15x20 20,000 18 35 2.0 2.8
3 1.8 3.3 2.0 34
o 10x15 40,000 45 5.7 1.8 2.3
(2 A 15x15 26,666 05 4.1 5.1 16 2.0
=T) 15x20 20,000 49 4.7 2.0 19
20x20 15,000 4.6 5.0 1.8 2.0
g It 45 5.1 1.8 2.1
Z1}e) s 5x10 120,000 16 1.4 8.0 70
(1A 10x10 60,000 0o 18 1.7 9.0 85
2917)  10x15 40,000 16 15 8.0 9.0
15x15 26,666 16 1.8 8.0 75
3 Tt 1.7 16 8.3 8.0
= 10x10 60,000 3.2 1.7 2.5 1.3
(144 10x15 40,000 L3 3.9 1.8 3.0 1.4
En) 15x15 26,666 2.9 2.0 3.2 15
15x20 20,000 4.1 2.9 2.2 2.2
3 35 2.1 2.7 16
o 10x15 40,000 4.9 5.1 1.8 19
(2 A 15x15 26,666 . 4.9 5.0 18 1.9
=T) 15x20 20,000 49 5.8 1.8 2.1
20x20 15,000 4.0 59 15 14
g 3t 47 55 1.7 1.8

# 2AA17] 120061 109 259, 10aF A AAWA ] 60%= Atte s
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3 43(AIS).

- T2e AAAT  10aw  AAA THF AAT(2)  HHSFZ=GH)
’ 271 (em)  ABAF AAT@ zy gy x2g oy

Hite) x 5x10 120,000 2.9 4.4 7147

(1|4 1010 60000 2.3 4.1 77 137

2917)  10x15 40,000 2.4 3.8 80 127

15x15 26,666 2.1 3.9 70 130

B 2.4 41 81 135

= 1010 60,000 7.9 9.1 6.1 7.0

(g 10x15 40000 91 105 7.0 8.1

) 15x15 26,666 8.7 7.6 6.7 8.0

15%20 20,000 91 104 7.0 7.0

T 8.7 9.4 6.7 75

o) 10x15 40,000 142 106 6.5 48

g 1515 2666 130 119 59 5.4

F7) 15%20 20,000 159 122 7.2 55

20x20 15,000 170 115 7.7 52

=T 15.0 116 6.3 5.2

SR DY 5<10 120,000 05 1.1 17 3.7

(@4 1010 60000 0.8 1.4 2.7 47

2917)  10x15 40,000 05 18 17 6.0

15x15 26,666 05 - 17 -

3 0.6 1.4 2.0 48

= 1010 60,000 2.3 3.4 33 106

(g 10<15 40000 25 35 36 50

) 15x15 26,666 2.9 3.8 4.1 54

15%20 20,000 3.0 48 43 6.9

3 T 2.7 3.9 3.8 7.0

- 10x15 40,000 18 58 2.4 4.1

ua 1515 2666 25 48 17 3.2

F7) 15%20 20,000 18 56 1.2 3.1

20x20 15,000 36 6.2 1.2 3.2

3 2.4 56 16 3.4
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Ab LSV F¥F9 A4 2 IF

D A Ee] LSV FHE A B

LSV ¥H¥FE 2A4u%S S 20049 3FE 2007 Abeld Erlstsva], 4

e, v 5 AAGE 11F 363007 A5 AAkete] Fdv)wE €]

o BPALE AFEHATHE 44).

E 44 A LSV mHE A 2 @9
IR _

N FONE  deined e A
ki a=a= i 2,000 3,000 300 5,300
)2 100 - - 100
g 1,500 200 1,000 2,700
R ReigB =) 3,000 1,000 3,000 7,000
g2 1,500 200 500 2,200
B 1,000 500 1,000 2,500
e 2,000 3,000 1,000 6,000
zht] 2,000 1,500 200 3,700
g3 500 1,500 100 2,100
stsuhE 1,500 1,000 500 3,000
Sa=a a= )] 1,000 200 500 1,700

3 A 14,100 12,100 7,800 36,300
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of. LSV HAA

el o] mpelel e 2009Fo] defA Stk olE T AulEel o8 @E Es
TH Ao FHd AHWAJ  dHE Fv oHelg s LSV,
CMV (cucumber mosaic virus), TBV(tulip breaking virus) 5°] do¥, 53]
LSVe A4 e &o] Fob Ao BE dele A9y k. dnbdog LSV

=
of wE gew ABAdAE FA® ¥AL wolx srou), AegHelA: o
A

oA, Eeo| das, AFUTE, 2o FAPa 5 oS4l BsA e
W EA el WA daE Ak webd LSVE U] AuAe] 7
A9 vhole zolth, Ak ow A FE ol st gtk A% Azt
AR A A Folet S A48e o] Q= A¢E BAe 247 Ava
6]— /‘\ O]];]_

i AAels T2 QA % FRuA Aol] wEe] Tie] FA
3o AANA vhole el HalE Wl k. EAA el Au7Ize] Dol
o uheh wpole el Fabol AzEA Uehtm Ak Z Fubelsh FubelA
Fu, gl e 23 watelm, wbelole] A wapela Fabol
15 QAHaH 14).

iy
o

=
=
=]

a9 14 AAGE A A E vhole s A
Aol %Y, B FuEe 54,

C:abzuelel %% mAolZ, D By A4 wAel
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1) DTBIA®H| 93 LSV # A

ARG o] AxE T AuiabHE wlolg Ao AAAHEE woFEtry] Y T
v, @3 uy, stsve 5 AUy 11%5] &) DTBIAMCOZ LSVY 74
X (¥ 155 F3 Z3H(FE 45), =AY T HoldE LSVZE AEHA

@ @ & 7 8
éa é’ b @ 4 & b o 0
2 P o s 9
FAWrSS LEF A SAure S UEbd A n
9 15. DTBIA®Y Al 9g Fihele] LSV #HA

okt gy 24 el FuElst daveldld 47 10%9] LSV

3 45. DTBIA® A o)t AU e] LSV e &

A SR =2 ¢stE

N A MA T/ N AT (%) A NA T/33 7 A G (%)
Gl stEE 0/50(0) 0/30(0)
it 0/20(0) 0/20(0)
Rl =) 0/20(0) 0/20(0)
CRiEes 0/20(0) 0/20(0)
&g 0/30(0) 0/50(0)
s 0/20(0) 2/20(10)
g 0/20(0) 0/20(0)
g5 0/20(0) 2/20(10)
she e 0/35(0) 0/20(0)
sk 0/20(0) 0/20(0)

(]

E 5ok MRS APARA oY olF @ Al AuMFe AN
15 AU 115 % LSV 79 AHATHE 46). 24 Fow
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¢

=gl Aelvh itk & Wy, Wy, Fuel, Fues
o] LSV A& 120-384% 2 & HAolQ o Erstsriy, Wdw
gal, e, v, 95099 ssdelel LSy

th o9} o] LSV Ad A

)
o
oo
b
o
o
o
)
L
2
N
)
ot
:
o
b
o,
2
o,
rr
¥2,
|o
)

v 2@ gt g

B A s AT

& 46, A e] A LSV AR &e] W

_ LSV A2 &%) o

° ZAMIE  =fE 194 24A4R (%)
SRR 0 0 3.3 6.7 25
g} 0 0 54 174 5.7
g 0 0 10.5 38.4 12.2
W g 0 0 0.0 6.2 16
g g 0 0 0.0 75 19
Eas | 0 0 0.0 4.0 1.0
T 0 0 44 22.2 6.7
g 0 0 8.2 12.0 5.1
g5y 0 0 0.0 5.3 1.3
=y 0 0 1.1 89 25
e 0 0 6.2 23.8 75
g o 0 0 3.6 139 4.4

ME 5 9 g o] 3



LSVel A9 A== eFgkth. a8y} ddo] Wold4E LSVe #dAd =7
=gkt £33 QHA 2dAHAE LSV #dgo] EHgte=d oA A}
E7F olul LSVl A Eo] 7] wites Aztech 1y gy, 9F
v, stsva e A4 298 EdE LSV o] 6.8-10.0%%
¥ 47, =R RS AR AAAE LSV IS
LSV # A& (%)
TR % AT BT 3 @
12 23} 12 23}
Z A R G et st 5.0 5.0 0.9 2.3 33
e 0.0 0.0 0.0 0.0 0.0
7w 0.0 0.0 0.0 0.0 0.0
&g 0.0 0.0 0.0 0.0 0.0
e 10.0 10.0 5.0 16.7 10.4
e 0.0 0.0 0.0 0.0 0.0
g5 0.0 0.0 0.0 0.0 0.0
a5 dte] 0.0 0.0 0.0 0.0 0.0
3 19 19 0.7 2.4 1.7
A4 2dAE G s s 85 40.0 55 26.5 20.1
v 285 96.2 25.0 76.9 56.7
e 155 93.3 14.0 85.0 52.0
3 175 76.5 14.8 62.8 42.9
A4 1A R gite 0.0 0.0 0.0 0.0 0.0
v 0.0 0.0 0.0 0.0 0.0
g 0.0 0.0 0.0 0.0 0.0
3 & 0.0 0.0 0.0 0.0 0.0
24 23 A E wgite 0.0 6.8 0.0 37 2.6
&g 0.0 0.0 0.0 0.0 0.0
v 0.0 0.0 0.0 0.0 0.0
g5 0.0 5.0 0.0 10.0 3.8
e 0.0 0.0 0.0 0.0 0.0
s 10.0 10.0 0.0 0.0 5.0
g 1.7 3.6 0.0 2.3 19

D& A48 A=ARes 0CAA AAZ F o5l #el A=
2) LSV A7 @ 1212007 5€ 12¢), 2220079 69 22%)

A YRS AR Bl&] LSV e =7t

: tha Ee Wolglth 24}
Fom H5E WAREUE, Ete, Fuels Fued
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A AAA BA
)t e Aak AaY

Udgt=ol A Agstal = vhele] 7oA Aladle a9 163 2u |

A zAugelt AN 5o TR ANDA 27L& YA olE &
2,

& = N
e AarE AAAHL scalets, 292 FT2  yearlings, FE MITE
commercials2bil F-27]% AR FZA BAGo A= AJAA S EFHa st
T2 Hujsly] oA e =3 J—?L(plantmg stock)gtal F-Eth, B4 49 $Fo
B el 4ol gEex ehod wylstelof @k o AaAP L
7] el s mid A 2E 3 o] AlFEofof gtrt mebA wf Afujd o= o
2 d®9 FFo] EAlEHA At

L
-
rd

=2 Al =24
g 74 ) A 2k
v X
Aabd =
n
Y
A = NGRS
n+1 " |
|
v Asg
A = | ET/NET » M3 sora
A\
A = | T/ p BT 208
n+3 ) o ee

a9 16 dEHE A BEH T gt e FRAN AsY Q¥FH Agn 3
2-4doW 5] sk bssAR o 713ke BEAZ "ast vk

_97_



=)

<
il

SEER

=

R

LD 7 g

KN
L

3

Beo

=5
=

o

Ax #E F22 sHEe] nA

2

]
=

EREE R

<]

o,

27F At 3)

=

CRRESE R
i)

aoll A A2t

3)
=
)

7]

L

)

°
pul

o vhel T

DA A1 Al 2H

A

o]
W A7l A HEA R Rlelu

317 v o

N X % o o X TR T T B R 1 S (S
ﬂ Lam G ﬂT Jﬂom 3 ® ﬁﬂn > o - = mm ﬂ mm
oy« . o W o~ B Y n n
BT LRE M BE e
e ~ W m BT NI mE oy R
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2) LSV §% e e Ak ik

)

iR

5}
5 4z Asuesh wel JEe Agsdod b F4sdt
7b) ZA 8] %(tissue culture) 7 H)
@ zAA LG 270
MSHIA] A|Zo] HQ3F sucrosed} HHES AL FUAF 5 2EH
T Tt 325.8U 0 ATHE 48).
W43 277 AN 98 ZANEE Ao A (&9): mg - L)
2 0 gk 280 Lol

=z = Lol(o AT AT e

S T "/J%”](g) EQ_'(‘J) (g-Lol) (%L1>
NH4NO3 500 10,000 1.65 33.0

KNOs3 500 8,000 1.90 30.4

MgSO;, - TH20 500 8,000 0.37 5.92

CaCl; - 2H20 500 12,000 0.44 10.56
KH>PO, 500 8,000 0.17 272
Na;-EDTA - 2H,0O 500 15,000 0.0373 1.119
FeSOy - TH20 500 5,000 0.0278 0.278
HsBOs3 500 5,000 0.0062 0.062
MnSQOy - 4H;0 500 10,000 0.0223 0.446
ZnSQO, - TH0 500 8,000 0.0086 0.1376

KI 500 38,000 0.00083 0.06308
Na:MoOy - 2H20 500 55,000 0.00025 0.0275
CuSOy * 5H20 500 12,000 0.025 0.6

CoCl; - 6H20 500 58,000 0.000025 0.0029
myo-inositol 25 60,000 0.1 240.0

glycine 500 15,000 0.002 0.06
nicotinic acid 25 7,000 0.0005 0.14
pyridoxine - HCI1 25 10,000 0.0005 0.2
thiamine 25 8,000 0.0001 0.032
A 325.8

* Z A E v #]: MS(Murashige and Skoog, 1962)1 %], 7}A 7]+ : 20073 5¢€ 204
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297 FE=8 wlAE sucrose 3%, A¢17 vt WA= sucrose 9%
2 39
Sucrose 3% WA @ 29 300g L 2879 6009 - L}
Sucrose 9% WA : 292 90.0g - L, 2039 18009 - L
. .

3 A AT 70g-L, 2959 4909 - L!

o 2017 FEE WA LY A8 7H : 325.8+600+490=1,416Y
o 2217 Hg WA LY 28 7H @ 3258+1,800+490=2,616 Y

40mL test tube : 8mL
100mL flask : 30mL
250mL flask : 80mL

@ SHEES 29174 54

2740 SHEEE F 499 2

49, 71 2917 AR 9] SA S
W& D) SAER=)  HSAAFOH)

E LU 90 1
Al 1 (&84 30 30 30
Al g 2 (4217 Hd) 90 30
AdielF 3 (&84 30 30 900
Al g 4 (227 Hd) 90 900
AhelF 5 (&84 30 30 27,000
Al 6 (49173 viTh) 90 27,000
A 450 27,000

D FA0k & Az AR, 2907 sbg olwe] £ 107, 9% s 2049 FA5E 37
2 Nzow #9%

2) Al vl 71F 904

tlo
2
)
o
&
—
o
o
it
k=)
32
o



o 7l ARIAAAS] FASEAWMYE 15]9) = 2974 vt 2904
o F 1070 x &R1HT 2074 FA54 371 = 307

o TAloF SR FHY &A0A F54 = 27,00070/9, & Zoiui 713t
2> A9

o g T = & 509 2o

17 sty AzF AL = 624,07991/27,00070=23.14

& NA =N AQHg AETA A9
Z o v < 1 1,416<9 x0.008L/test tube 11.3
Al 1 10 1,416 %x0.03Lx 1Aflasks 42.5
Al 2 30 261691 x0.08Lx 3Aflasks 627.8
Al 3 300 1,416 x0.03Lx 30Aflasks 1,274.4
Al 4 900 2,616<1x0.08Lx 90Aflasks 18,835.2
Al 5 9,000 1,416 x0.03Lx 900Aflasks 38,232.0
Aoial g 6 27,000 26161 x0.08Lx 2,700Aflasks 565,056.0
Al 27,000 624,079.2
W) 719 A<lHAAH(ex vitro microscaling) 73 Y]
719l &aEAA ] FA SR 10M(EZA S AJA T 108 = 3FS
O FEAA
20Ee A9 su" 10ME AAT F dew, FBAFAH(3E5%50
x85cm) st 540709 AdHE AHEs 4= gt
o ZZAM 4297 27,0007 x 108] = 270,0007H(&C1H o] &)
o 28 SHAA = 270,00070/54070 (21 H) = 5007H
@ HAEY

FEEHA)E FEAA shvd 10L ARE(F7F @ 501, 12,00091)
e 208 FHAA 5007 x AE 2,4009/10L = 1,200,000
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1,200,0001/270,0007] = 4.4

t}) <=3k (acclimatization)
A Al A1 AE

[e]
=
3x3emz AA s, FEAGA st 2907 170712

2 270,00070 x A E&  90%6=243,00074
o 297 3 23 3

wh) 327 (fild) 78 Bl

102 A2 MAT= 3F 439 2ow, AA AAWAL 60%=, 5
90% = 3ttt

O Fstu= 1d9x AR a9l S, 44712 5x10cm)

10a% AAH] 1,000,42099/10a% A4 7HA15 108,000(120,000%90%)
=939

= 93¢ + &1 A4hH] 43249 = 52549

@ FTstud 29k ALREA F5 42 AE 10x15e¢m)
102 AAHR] 1,000,42099/10a 78 A4 36,000(40,000%90%)
= 2789

= 2789 + 5259 = 80.34

- 102 -

A EY 3,811,200/243,000 = 1574

A4 449 + 2074 =3 1679 = 43.24

[eNe}
Ha<



©® Tt 3dak A Gd T, hskT, 472 156x15em)
10a A4H8] 1,000,4209/10a% 7R A 5= 23,999(26,666x90%) = 41.7¢

= 4179 + 80.3¢9= 1224

3) A e AAA B4

Agvke] ekt Aake] AAAde & 513 2

3# 51 A JHskT Arke] A

H & T SH7HE) =) H| 31
2y FAE 7} 23,99971 500 11,999,500
A 11,999,500
ZR(FD)FYM 26,66671 122 3,253,252
LR 242,807 YE]7])E
714 = 1,504.5kg 80 120,758 ”
= s 43,805 ,
4 DB 114w 3u)
A A A =] 10,578 ”
A W aT 1818 ,
K s -3 2 207,438 ”
i o 35 A 4 A 7] 4149
=] 16,377 ,
7 3,901,096
AA=(EA) 112576 471+
3-8 ] 48717 240,000
7 352,576
3 4,253,672
27} 2 ] 487171 240,000
AE 7,745,828
1717} 7,985,828
2EE(%) 64.6
* 71 0 d 1712/10a
O 25Y = F297F 5009 x23,99970 = 11,999,500
@ 79l = 42536729
@ 25 = 2FY-Adn = 11,999,5009 4,253,672 = 7,745,328
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3) BatE el A4 B

v T A A7 AAAe Ay dahuelet Blasglch e A 9-(E
52), 249 897,4329, 4 <du] 135191¢, 25N 637,043 o]tk Hste <]
A= 53), 25 19,022,133Y, 4 9n 13,623,378, 25| 48082169
o]tk o9} o] AAYrE] FEAste] £H N Blo] 1124, A3l 16
o 2 okl

3 52 & Arkel A

v = T @7HH) = H(4)

g | FEA 432.0kg 0 e
Al 0 897,432
TH(FH) T Y 6.6kg 9,847

F71 4 8 50.6kg 15,653

fr71dH 5 214.7kg 5,652

= & oFH] 21,516

v FEEEy 38

A A A 321 3,526

g | mwn 606
o o) 4 2] 69,146
H] R R R mantl 1,383
okl 5,459

A 135,191

AA = (EA]) 109,773

27 260,389

A

A7} e =) 245X 3¢ 112.,840

&% 637,043

7} A 762,241

25E(%) 71.0
* 715 0 d 1712/10a

¥ AR L FEAE AS5AR(QEY wEAEA ¢ http//www2.rda.go.kr/stdinincome/index.asp)
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# 53. Ashvhy] kel BAld

Hl & FEFL &4 S7H) =A(H)
el kgl 37,519.0% 507 19,022,133
A 19,022,133
R ()5 39,522.77 263 10,384,217
L1 242,807
7140 = 1,504.5kg 80 120,758
= Ee 43805
A4 BB 882,515
A AR 473,779
A | mma 2,000
K s 32 257,249
i EETSAPSPAEARY 970,551
S]] 245,697
27 13,623,378
AR (EA]) 112,576
g 89.141 7 477,963
27 590,539
g 14,213,917
27} ) 268.94] 7+ 2,334,997
2= 4,808,216
HI}7EA 5,398,755
(%) 25.3
A 17]13/10a

4 . http://www2.rda.go.kr/stdinincome/index.asp)

4) U e=se] v

AAkee] 2k e A Gelshs A Ha
7wtk O olfE A, MERE Foe £ fEE A
uja A e FEe g, 2489 Baigolr] Weln, EM, A
o TALL $Po fAAAL BEBTE oo SN AALTL B
5 gle,

A= ddF
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@ e 2ufA 9 A= AEZFEAE o] oH e ARE AEHZQl WO
= UEhiER F8 dde] FAUAE(R 53) TR HH R HES Y
@ AT FHA ATS FY Frol AT F A A Fol A% 54
= ZAMsE 30AI S Addrste] 23 dxol] AFxANE AAlET A
2 FJEA 5A4E& A Ay 1 549 2o
@ 2w Alsk 3AS FEH 54 FolA b Aol E Urhils e 2o =)
s Qo] Fejol A hepyket
E 53 e guAd 54 24 25
°fo] 54 A A7 B
F4 B4
QN1 Number of outer tepal blotch after anthesis number
QN2 Number of inter tepal blotch after anthesis number
QN3 Length of outer tepal blotch  central part mm
QN4 Length of inner tepal blotch  central part mm
QN5 Number of outer tepal papilla after anthesis number
QN6 Number of inner tepal papilla after anthesis number
QN7 Length of papilla mean of longest 5 mm
QNS Length of stamen just before anthesis of middle flower cm
QN9 Length of pistil just before anthesis of middle flower cm
QN10 Length of ovary just before anthesis of middle flower cm
QN11 Length of style just before anthesis of middle flower cm
QN12 Length of flower stalk just before anthesis of middle flower cm
QN13  Diameter of peduncle just before anthesis of middle flower mm
QN14 Length of outer tepal middle flower cm
QN15 Width of outer tepal middle flower cm
QN16 Length of inner tepal middle flower cm
QN17  Width of inner tepal middle flower cm
QN18 Length of leaf(higher part) after anthesis cm
QN19 Length of leaf(middle part) after anthesis cm
QN20 Length of leaf(lower part) after anthesis cm
QN21  Width of leaf(higher part) after anthesis cm
QN22  Width of leaf(middle part) after anthesis cm
QN23  Width of leaf(lower part) after anthesis cm
QN24 Ratio of Length/Width(Leaf) 10 largest leaf of middle part ratio
QN25 Length of flower bud just before anthesis of middle flower cm
QN26  Width of flower bud just before anthesis of middle flower cm
QN27  Plant height at the last flowering cm
QN28  Number of flowers at the last flowering number
QN29  Number of stomata within 5mm® number
QN30 Length of stomata mean of 10 stomata om
QN31  Pollen fertility carmine staining ratio
QN32  Diameter of pollen mean of 10 pollen (m
QN33  Flowering time date of first flowering day
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& 53(AI%).

oo =4 =4 A7) 9]
QN35  Developing time of bulbil at vegetative period date
EERE

purple-1,purple and

QL1 Color of stem

at flowering stage

green -2, green—-3

QL2 Presence of blotch

at flowering stage

top of blotch-1, middle
of blotch-2, low class
of blotch-3

QL3 Degree of stem pubescence

at flowering stage

slightly pubescent-1,
pubescent-2,heavily
pubescent-3

¥ 54 Aol F=RE 2uA, WE2 3uiA L A A 3ujAe] zZF Ao

o gk x}o]
A
e = - AAE  BARA
6] H“1 =0 2X(a) LH(;:?;;()}D) 3X(C) H]Iﬂ_*
(N=78) (N=20)

QNI1(Number of outer tepal blotch)  69.5+16.6° 73.8+9.8 675+8.2 a=c#b
QN2(Number of inner tepal blotch) 86.0+17.2 87.1+10.1 81.4+6.2 NS
QN3(Length of outer tepal blotch) 1.9+04 2.5+0.5 2.2+0.2 a=b#c
QN4(Length of inner tepal blotch) 2.0£0.5 2705 2.220.2 a=c, a=b
QN5(Number of outer tepal papilla) 5.6+3.0 9.1£3.0 6.5+1.8 a=c, a=b
QN6(Number of inner tepal papilla) 12.2+9.4 19.1£5.8 17.0£5.3 a=b=c
QN7(Length of papilla) 1.5+0.7 2.3+0.7 2.3+0.7  a#b=c
QNS&(Length of filament) 6.9+0.5 7.9+0.3 7.4+0.4 a=b#=c
QN9(Length of pistil) 5.8%1.0 6.5+0.6 6.2£0.7  a=c, a#b
QN10(Length of ovary) 1.7+05 2.1£0.8 1502 NS
QN11(Length of style) 7515 8.4%0.6 7.7£0.8 a=c, a=b
QNI12(Length of flower stalk) 9.7£29 7.8+0.9 11.2+0.9 a=b=c
QN13(Diameter of peduncle) 5.0+0.8 5.6£0.8 49+05 a=c, a=b
QN14(Length of outer tepal) 8.3+0.1 10.4+0.8 9.3+0.4 a=b#c
QN15(Width of outer tepal) 1.9+0.2 2.1+0.2 2.1+0.3 a=b=c
QNI16(Length of inner tepal) 85+1.0 10.4+0.7 8.6+£0.6 a=c, a=b
QN17(Width of inner tepal) 2.4%0.3 2.9+0.3 27+0.3  a=b#c
QN18(Length of leaf(higher part)) 8.4+3.1 72+2.1 8.3t0.8 NS
QN19(Length of leaf(middle part)) 15.1£3.6 155£2.5 17.3£1.9 a=b#c
QN20(Length of leaf(lower part)) 9.7+2.0 10.6+1.9 10.9+2.2 a=b#c
QN21(Width of leaf(higher part)) 1.9+05 2.0£0.4 2.0+02 NS
QN22(Width of leaf(middle part)) 1.3+0.9 1.5+0.2 1502 NS
QN23(Width of leaf(lower part)) 1.3+0.3 1.5%0.2 1.4+0.1 a=bh=c
QN24(Ratio of Length/Width(Leaf)) 13.5%3.6 102+16 117+ 1.0 a=c, a=b
QN25(Length of flower bud) 7.4+1.1 8.8+1.0 7.6+0.7 a=c, a=b
QN26(Width of flower bud) 1.6+0.3 2.1£2.0 19402 NS
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& HA(A%).

A
Hexn EA = CRk FAEH
] EH =1 =70 2X(a) "]‘](‘?‘\]i?égb) SX(C) H] ik
(N=78) (N=20)

QN27(Plant height) 140.7£24.4 1225+17.0 1455%180 a=b=c
QN28(Number of flowers) 7.7£4.8 8.5+4.9 7.0£25 NS
QN29(Number of stomata) 85.3+21.8  66.5+16.6 71.5+105 a=h=c
QN30(Length of stomata) 8.3£2.4 10.9+2.4 10.3£1.4 a#=b=c
QN31(Pollen fertility) 19.8£14.9 2.6x4.2 16.4£6.2 a=c=#b
QN32(Diameter of pollen) 6.1+4.2 7.2£3.9 7.1+3.7 NS
QN33(Flowering time) 14, Jul. 16, Jul. 12, Jul. NS
QN34(Formative location of bulbil) 2.240.9 2.6+0.8 1.2+0.5 a=b#c
QN35(Developing time of bulbil) 24, May. 25, May. 28, May. NS

# The difference between each pair of the different ploid groups was tested by ANOVA
followed by Student-Newman-Keuls test(p<0.05)

® % 54° FHA 54s 7 IA]eh A7 19 187 2
oA, 1737 FuE] AAES s od 78719 2ufAef 95 A ] 3wl
A2 FREJL, 3AE AeA 2Exe FeH 540 o) 7370 WS 3w
ACFg A1)t 20709 AA S =

ANOVAZA oA A1 3ufAl= <l

b Aol: uehiigh FAR BAA AL 1 24, 4

i
frt
N
oX,
Mz
S
1
o
>,

A e 2
e 2o YAS w2 HEAA Y B /T 5 5o el o8 YFo 3

Ash FREAYG oldd SHES nelste] P2 uld 54S 2ASATHY
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rO
_?lll
b
%

o HA=rol A =35 365/0A0 & flow cytometer® v+ 3
185(50.4%) 7] A= 280 A, 182(49.6%) 7] A= 3w A = e} T}

[ 52 300 Y50 200 BSQ @00 350 400 450 FLISNO perec

L=} U-L  SPEED [PL/R1 Z.50  LEAP (k] 93,9
~1  FLL 385.6  lin 160 999 RATE Livs) 15
11 FLZ 365.8 lin g 999
111 SIZ 3eS.€  lim e 999

print

9 20. 290 A (2 e 39 A (F-) FHUEl 9] flow cytometric histograms.
o 2ujA= tiFato] AdEl] =AAH I AbEE] WFo] sietrbe] EESIA LS
w FalQt siQtrtel= 3uiAIZE FEER T Wl Fol A= 20 A7 WA A eF

rew tiFEo] 3ujAlz ZEsATHGEE 55).

I 55, S-@vbete] e 2, 3ufAle] Bzl A A EA

ERTERTES

4 e} 444 que
Ho AEAFE A
1 Incheon City, Backryungdo Island, coastal cliff 10 10 3x
2 Incheon City, Sochungdo Island, coastal cliff 11 21 3x
3 Incheon City, Daiyeonpyungdo Island, coastal cliff 11 11 2xX
4 Incheon City, Suckmodo Island, coastal cliff 5 5 2X
5 Incheon City, Kanghwado Island, coastal cliff + 8+6 14 2x
disturbed habitat +3x
6  Kyunggido, Jucksung mainland, disturbed habitat 3 3 3x
7 Kyunggido, Yeonchun mainland, disturbed habitat 4 4 3x
8 Gangwondo, Chulwon mainland, disturbed habitat 14 14 3x
9 Gangwondo, Sangseo mainland, riverside 11 11 3x
10  Gangwondo, Yanggu mainland, disturbed habitat 7 7 3x
11 Incheon City, Achado Island, coastal cliff 19 19 2X
12 Incheon City, Yungjongdo Island, coastal cliff 7 7 2X
13 Incheon City, Songdo mainland, coastal cliff 2 2 2x
14 Kyunggido, Pochun mainland, disturbed habitat 7 7 3x
15 Kyunggido, Gapyung mainland, disturbed habitat 3 3 3x
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¥ 55(AI%).
fez]
ae A9 44 EEE AR E
16  Gangwondo, Hanam mainland, riverside 12 12 3x
mainland, riverside +
17  Gangwondo, Chuncheon, disturbed 9+3 12 3x
Seomyun habitat
mainland, riverside +
18  Gangwondo, Chuncheon, disturbed 7+4 11 3x
Dongryun habitat
19, Gangwondo, Yangyang mainland, riverside 4 4 3x
20  Incheon City, Euwangdo Island, coastal cliff 4 4 2X
21 Incheon City, Mooeuido Island, coastal cliff + beach 3+3 6 2xX
22 Incheon City, Deokjuckdo Island, coastal cliff 13 13 2X
23 Incheon City, Jawoldo Island, coastal cliff + beach 8+3 11 2X
24 Incheon City, Youngheungdo  Island, beach 4 4 2X
25  Incheon City, Backado Island, coastal cliff 13 13 2X
26 Incheon City, Janghongdo Island, coastal cliff 13 13 2X
27  Gangwondo, Heongsung mainland, disturbed habitat 3 3 3x
28  Gangwondo, Hongchun mainland, disturbed habitat 5 5 3x
29  Gangwondo, Pyungchang mainland, disturbed habitat 7 7 3x
h
5o Choonechungnano, Island, coastal cliff 3 3 9%
Dainanjido
31  Gangwondo, Yungwol mainland, riverside 2 2 3x
32  Gangwondo, Jungseon mainland, riverside 2 2 3x
33  Gangwondo, Samchuck mainland, coastal cliff 3 3 3x
34 Ghoongehungnamdo, nyinang coastal clift 3 3 2x
Twon
35 phoongchungnamdo, nyinang coastal clift 4 4 2x
‘Wonbook
36  Choongchungnamdo, Seosan, mainland, disturbed habitat 4 4 3x
Sungyeonmyun
37  Choongchungnamdo, Yesan, mainland, disturbed habitat 2 2 3x
Yesanub
gg Ghoongchungnamdo, \iyng disturbed habitat 5 5 3x
Gongjoo
39 %:o]ongchungnamdo, mainland, coastal cliff 4 4 2X
Nammyun
40 Choongchungnamdo, g.nq coastal cliff 3 13 2x

Taeahn,
Anmyun
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3£ 55(AIS).

i A A R E
H s A 5A 4
41  Kyungsangbookdo, Andong mainland, riverside 8 8 3x
42 Kyungsangbookdo, Uljin mainland, coastal cliff 6 6 3x
43  Kyungsangbookdo, Urleungdo  Island, coastal cliff 1 1 3x
44 Kyungsangbookdo, Yungduck  mainland, coastal cliff 7 7 3x
mainland, disturbed
45  Kyungsangbookdo, Yungcheon habitat 2 2 3x
46  Kyungsangbookdo, Kyungjoo mainland, riverside 3 3 3x
47 Jeolabookdo, Booahn mainland, coastal cliff 4 4 2X
48  Jeolanamdo, Youngkwang mainland, coastal cliff 1 1 2X
49  Jeolanamdo, Jindo Island, coastal cliff 4 4 2X
50 Jeolanamdo, Wando Island, coastal cliff 5 5 2X
51  Jeolanamdo, Bogildo Island, coastal cliff 1 1 2X
52 Jeolanamdo, Choojado Island, coastal cliff 3 5 3x
53  Jeolanamdo, Goheung mainland, coastal cliff 4 4 2X
54 Jeolanamdo, Namhae mainland, coastal cliff 3 3 2X
55  Jeolanamdo, Sooncheon malpland, disturbed 2 2 3x
ﬁlrflaatnd disturbed
56 Jeolanamdo, Goorye habitat 1 1 3x
57 Kyungsangnamdo, Geojedo Island, coastal cliff 3 3 2X
58  Jejudo, Aewolz Island, coastal cliff 3 3 2X
59  Jejudo, Goojwa Island, coastal cliff 6 6 2X
60  Jejudo, Hwasoon Island, coastal cliff 2 2 2X
61 Jejudo, RDA center mal}'ﬂand, disturbed 1 1 3x
habitat
62 Pusan, Gijanggun mainland, coastal cliff 3 3 2X
63 Pusan, Gijanggun mainland, coastal cliff 1 1 2xX
64 Ulsan, Uljoogun mainland, coastal cliff 6 6 2xX
65 Ulsan, Bookgu mainland, coastal cliff 4 4 2X
66 Pohang, Gampo mainland, coastal cliff 2 2 2X
Total 367 387
zTriploid was found by Song (1997), but not in this experiment.
o E Ao FAb® oz 2, 3wjAle] ExrEi a9 213 o
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o9 21y 2, Al RE=

ol i e FA ExEE AT A3 150ge] HAEC] T BgRe

™ 400gol/de] A= FFE AT 22).

28] A| 3u) A
50 50
40 40
S ©
g 5| 29.2 g
8 c
(]
S 20 | I7. 17.9 3
a 15. o)
12.3 a
10
0.5 4.2 1414
0 0.50.50.9
% % %%°5,%,%, %, %5, %, P
Weight of bulb(g) 0 "% D % % % % % D
Weight of bulb(g)
g 22, 26 A eF 3uf A AHAY Ay o] FEFAe] NEREE
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o oz AT FolA Ada AAE
2} 3074 E Aste] 54

o HF 1Ale s ALsAthE

O 2viAl= 2% A4S Ay

545 aLgfsto] 2ufAl ek 3uf Al 2zt

2
of 23 Ee] A% AWy IR
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T
- ] ak
A% T (mm) =% T | oA T
© FA | T mm (cm) R
@ |(mm)} | gex 2d% | A%

Acha 11 601 68 114 69 178 W F @)
Acha 14 500 60 109 64 185 W F O
Yungheung K1 473 75 105 70 219 A F O
Acha 3 445 63 98 59 179 W F @)
Anmyun Hwangpo 365 64 102 53 184 W F O O
Backa 14 357 69 84 68 198 Y% F @)
Anmyun Shindoo 343 76 96 81 194 W F
Backa 13 336 70 88 79 190 W F
Yungheung K2 323 67 90 82 184 W F
Duckjuck 4 321 67 86 72 188 W F
Acha 12-1 307 84 86 68 163 W F
Backa 12 293 66 95 81 204 W F
Dainanji 4 286 63 87 73 163 W F
Dainanji 2 283 70 84 68 194 W F
Backa 9 283 66 86 74 195 W F
Jangbong 5 280 79 87 76 192 W F
Dainanji 1 278 71 84 32 187 W F
Jangbong 8 269 65 80 80 179 W F
Jawol 7 268 65 84 76 168 W F
Acha 20 262 67 91 56 193 W F
Mueui 3 260 80 83 73 129 W F
Mueui 6 260 61 82 69 187 W F
Acha 1 258 73 85 78 207 v F
Acha 3 255 65 90 61 169 W F
Jawol 5 255 64 77 75 153 W F
Yungjong 1 254 64 82 69 177 W F
Yungjong 3 249 75 83 72 185 W F
Backa 13 249 67 82 76 183 W F
Mueui 2 243 77 34 73 193 W F
Yunpyung 1 243 73 83 72 172 W F

* W;white, Ffertile

O 3ujAl AlE FellA Ade] Hdatd 3074F ] g FILEAHS ASte] &
570 A2l st At

O 2ujA|} mpb7bA = o] Mgl FHal 400g o3 AER EEskler,
Fo mepe AL @A we WAL AAFS JeuE Fol B
23).

O AA7F

o pul

—~

A

o

)
WE

2wy AFAor wAKAol 4EEd YysE A @



Mo 2 HEobsitt.

357 AE 30718 T A, 271, A, 2 B A G Al
T
Ak
A% , Emm) |2 | ey
FA 23 (cm)
@ | (o) | 02 |Fes AL

Andong Ipam 677 70 140 102 159 \\% St O
Hyunri 1 473 68 128 90 164 W St @)
Seohwa Injae 406 65 106 89 138 W St @) @)
Yanggu 402 64 101 93 148 W St O
Cheolwon 1 383 67 105 71 143 W St
Hwacheon Sangseo 361 62 99 97 157 AW St (@)
Hyunri 2 361 61 112 90 167 W St O
Hongcheon 2 347 58 89 78 128 P St
Cheolwon 2 343 60 96 90 138 W St
Hwacheon Shinil 340 61 94 91 153 W St
Chuncheon Geodu 328 60 95 85 142 W St
Sochung Seohang 308 66 93 73 195 W St
Backryung 2 305 58 102 77 218 W St
Yangyang 301 60 71 70 150 \W% St
Hyunri 3 292 58 97 88 157 W St
Hosan 3 288 56 107 80 160 P St
Sochung Nam 286 66 90 67 205 W St
Hyunri 4 207 57 99 75 162 W St
Yonghwasan 276 57 91 82 115 AW St
Sochung 5 273 67 91 73 199 W St
Yanggu Gongri 266 63 82 79 151 \WY% St
Ganghwa 2 262 56 100 80 156 W St
Sochung 6 258 64 90 78 198 W St
Hwacheon 6 257 7 81 75 157 W St
Chulwon 6 256 68 84 71 140 W St
Hyunri 5 256 53 92 81 146 W St
Backryung 5 255 60 77 62 210 W St
Backryung 6 255 58 75 65 198 W St
Chuncheon Ok 252 61 81 68 150 W St
Sochung 7 252 66 88 65 212 W St

+* W;white, St;sterile
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3xx3X,

3xx2x9] FFo|A e AAEA

Hwachun(2xx3x)ol| Al AAE 271 Ho|

Aol ule oz e} Achadox

:"l]’ﬂ]' Z 2.2~ = Zé /})]‘%_ o |7 HH o
=3 s & |SATIBEE qquy T g BOHE
%) (mean)| A5 29| * F 4 (%)
IAcha sib 20 20 100 | 327 171 : 52.3 100
IAchaxBacka 20 20 100 || 344 144 + 419 100
IAchaxAnmyun 20 15 75 314 224 713 97.8+1.9
oxBacka sib 20 19 95 302 225 745 9 100
« BackaxAcha 20 18 90 314 174 554 4 100
BackaxAnmyun 20 11 55 282 173 . 61.3 6 95.6£1.9
2X IAnmyu sib 20 18 90 282 225 79.8 92.2+7.7
IAnmyunxAcha 20 17 85 337 156 . 46.3 95.6+5.2
IAnmyunxBacka 20 15 75 381 185 | 65.8 92.2+3.9
Mean = S.D. 85 309+47]186+56| 60+20
2x_selfing 35 [21(15)]60(43) 7.3 2.4 3
2x_open pollination 341 148 | 434
IAchaxSochung 20 2 10 0 -
IAchaxChuncheon 20 5 25 1 1,3 0
IAchaxHwachun 20 6 30 93.3 7 0
BackaxSochung 20 1 5 2 -
2xBackaxChuncheon | 20 1 5 2 -
x BackaxHwachun 20 0 0 -
Ix IAnmyvunxSochung | 20 1 5 4 -
X
r?nmyun Chubche 20 9 10 -
IAnmyunxHwachun| 20 0 0 -
totalx S.D. 180 18 10
Sochung sib 15 0 0 -
X
iochung chuncheo 15 5 133 -
SochungxHwachun| 15 0 0 -
Chuncheon sib 20 0 0 -
3x|ChuncheonxSochun 20 0 0 -
X g
3| chuncheonxHwach 20 0 0 ~
un
Hwachun sib 20 3 15 —
Hwachunxsochung| 20 6 30 1,1 1 0
Hwachunx
Chuncheon 20 4 20
total S.D. 165 15 9.1
3X selfing 63 5 79
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3 59(AIS).

=5 - . _ A= 1=aE)
E ! wu| | & [TATIEE gy T fg o
(o) ™A T g0y *T | % °
SochungxAcha 20 19(13)795(65) 5 117(5.1): 0 0
Sochung xBacka 20  13(6) 65(30) 0 73(49): 0 —
SochungxAnmvun| 20  19(6) 95(30) 1 58(2.9): 1 0
ChuncheonxAcha | 20 :20(17) 100)(85 1 156(9.2): 9 0
3xX| ChuncheonxBacka| 20 120(10) 100)(50 5 160(10): 5 0
X
oy  Chuncheonx 20 20(20) 10010 8 192096) 0 0
Anmyun 0)
HwachunxAcha 20 17(6) :85(30) 1 119(6.6) 1 0
HwachunxBacka 20 117(10) 85(50) 1 125(6.6): 6 0
HwachunxAnmyun| 20  16(8) 80(40), 1 123(7.7). 6 0
94
totalx S.D. 180 |161(96) (533)

O 1 o 3ujAlete] wFNA BAYE A HFTAE A wdolatA eksk
om o]Ee] ofxHEY JheAE wMAT F ATk AWAE APES 3xx2x
3o A we Fu)EAH(endospermic seed)7t BAEA =Y o] 5 ZFoA Y
TEHFA vz Fol W FHET & 5 Ak

2
O BAEA, FuFEa Wi @ FHel A= 4FAS FHUH felA

AA T2 AT 24).

AAEA ol




a9 25 FuE wlFAt A wdA FdE 2 FE
(A @ 2xx2x, B 1 2xx3x, C : 3xx3x, D : 3xx2x)

O FyE2uiA, SUel(L. leichtlinii var. maximowizii), L. leucanthium, ¥
2]-8-1}12] (JEL; Japanese edible lily)9te] ol g3t 44 FA71 559
tH(E 60).
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¥ 60. AU 2X) x FU(L.M), #ud x L leucanthium, F2] x 4 2]
SUZI(JEL)Y wzt 3ol A e A4 T2 348

3 . TEEA] .

=z 3 | A TAE | AETA 5400 IS -8
- PN o~ = o~ [CARCI=1 = =

T (o (mean) - (%) Z A} & A}

LM sib
oy |Acha x L.M 28 | 4 114.29(228.1£26.3154.1+12.1 |23.68+5.6 | 28.3£9.8 |126.8+18.1

Dainanji x LM| 14 | 6 [42.86| 310+325 | 28+6.9 | 7.845.8 282.2+21.1
x Anmyun X
L. LM 21 | 10 [47.61| 339+45.1 | 15£16.1 | 4.42+1.2 34214225
MBacka x LM 12 | 5 |41.67| 288+27.1 | 30+6.7 |10.41+0.8|25.8+12.2| 198.5£8.9

Jindo x LM 12 | 4 |33.33] 274£52.2 | 12458 | 4.2+14 244.619.6

L.Leuc sib 10 | 8 [80.00|342.1+52.1| 164+12.1 |37.8+12.1 178.1+25.8

Acha x LLeuc| 10 | 8 [80.00| 222+£35.1 6+3.2 2712 |84.1+21.2|132.8+12.1

Dainanji x

8 8 | 100 | 234+31.5 | 30+£58 | 12.8£5.2 | 144+8.9 | 60.5+6.9
2x|L.Leuc
x [Anmyun X
6 4 |66.67| 252+285 | 1247 | 7.7+x0.8 | 54+58 [186.3+21.5
L.IJL Leuc
Backa x
6 4 166.67| 223£56.1 7£55 3.1+2.1 120.8+12.1
L.Leuc
Jindo x L.Leuc| 8 8 | 100 [252.8+46.2| 37.5%24 |13.25%5.1 71.9+23.4
. 126.5+23.

JEL sib 8 7 | 8715 (223.5+455 ] 56.5£5.8 97.4+21.2
ox|Acha x JEL 6 4 166.67(228.8+36.5/30.8£23.5113.1+10.5| 102+41.3 | 96.2+12.8
< Dainanji x JEL| 8 6 |75.00|264.6+56.8|36.2£19.2| 13.6£5.6 | 96255 [132.9£32.1

Anmyun X
JE JEL 5 5 | 100 | 204+58.2 | 12.1£9.8 | 5.9+4.8 | 72£23.1 [120.8+32.1
L Backa x JEL 5 5 | 100 | 244+18.1 | 36.5+5.8 |14.64+2.3 |84.8+15.6 [124.5+27.4

Jindo x JEL 6 6 | 100 [308.2+49.8| 42.5+2.5 | 14.5+3.5 | 42.5+89 |216.5%11.2
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% 61. g 2viA(L. lancifolium) x U8 (L. leichtlinii var. maximowizii),
gl 3ufA < ] wded A FA A& TAF ol

2] A} 2
- we) Ay ZHie FTAF AT ;};; vl Sl ol
- H F T (%)  (mean) A<= %(‘1/(; 2t e (%)
(s}

L.
lancifolium(2x) 298+36
x L. leichtlinii 50 19 38 2 3014 1245 102 11 53%

var. maximowizii

L.
lancifolium(3x) B +
x L leichtlinii >0 6 20 g 4234 48 4 12%

var. maximowizii
L. leichtlinii
var. maximowizii g5 0 0 0 0 0

x L.
lancifolium(2x)

zMean=Standard deviation

O Fugel Fudle AJugelr TuelE LEoR A Agode A
Z. H, o3}

37t HA e
3) W FrilHe A% 54

O FA4E HESHW 1dANE BGw o 30 Bt ALF FHel Eoix

o 2ol o 25ule] @b HaEw

A QRRAG. ARl A%ony o xiel ¢4 2FAA

71 1 H AT 62).

E 62 AR W EA HE F 23449 AR A% 54

%7 (cm)
}_5‘]— © o~ zo}_ PN
° 59 159 | 69 159 | 79 159 N
Namhea x Kanghwa 3.2£09
Ist Geojai x Acha 2.9£1.2
yvear Geojai x Anmyun 3.5%1.1
TOTAL 3.2+1.0

Geojai x Anmyun | 14.1+4.3 | 31.3+8.6 | 39.2+159 @ 34.0+69 | 11.3£3.7
Geojai x Namhea | 13956 ; 30.8+£10.7 ;| 35.0+15.0 = 20.3+51 : 10.6£3.5
Anmyun x Namhea | 13.8+4.1 @ 31.247.8 = 34.1£135 : 19.047.2 = 10.8+5.8
Namhea x Anmyun | 144+6.3 = 31.9+134 | 40.1+25.3 = 32.1+£13.7 | 12.616.4

TOTAL 14.2+45  31.5+£10.7 : 385+185 : 254+129 = 11.8+5.1

2nd

year
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O 2ol zAbEl el A7)l weh 10ge] 4l ATS Ak Austel A
Uw QA ALESER st AR Ugle A9 33dme] 10-20g4 =
AAetone FAAA o8 23pdEe] 10go]d HE AL n$ £ AEoR
3 7hs e,

O Fve A W FojelAE FE A 2o AR Jgs] ol
lov 2ol FF 64g FEo T &S e
Ao A LATHE 63).

|

3
=
2
=)
o
N
rob
ol
T
(o]
frt
Ir

¢

E 63 A WA o @ 2UE T2 une] g Aol

g A @) | Famm) —; ;jﬂ“(mj}?)ﬁ% A
Geojal x Anmyun 473+2.37 22.91 20.91 17.09
Geojai x Namhea 6.00£2.35 26.20 21.80 18.60
Anmyun xNambhea 7.44+3.00 25.11 23.44 19.78 0
Namhea x Anmyun 7.331£3.62 25.20 22.60 18.87

Mean 6.48+3.15 24.68 22.23 18.87

FA FHaAE 240 T FPES 2AG A5 Fte 2XxFU

O
oA Hat 17g9] FH g E YER =R 64) o= FubE] 3ujAIxF Y
= 2
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¥ 64. e 2m At U et wgE 294 Hel EAY S
i = ar | = — <t
z2)( x %7 o2 —rol-é Al ‘l:f]’ o1 4] —;—Zq} . =2 ey p—
Ty | (em) o] 5 T 34 | FA(g) N e

1 61 32 @) 5 29 28 34 28
2 57 62 0 20 26 32 33 27
3 64 39 x O 23 25 38 31
4 53 71 O 14 10 27 25 21
5 62 36 x 23 32 36 30
6 63 54 0 29 @) 18 29 30 25
7 67 24 x @) 0 13 19 35 29
8 61 60 X @) 27 34 38 31
9 69 32 O 32 O (@) 20 26 28 23
10 63 48 x 18 29 30 25
11 48 28 x 9 25 22 18
12 47 20 X 8 23 20 16
13 59 36 X 10 25 25 21
14 42 46 0 14 13 29 30 25
15 36 39 0 11 12 28 26 21
16 32 40 x 9 25 29 22
17 33 37 O 11 22 31 39 24
18 31 63 0 14 7 22 23 19
19 27 24 0 7 6 28 22 18
20 32 23 0 11 15 27 30 25
21 39 46 x 28 33 37 30
22 35 38 0 16 28 36 37 30
23 36 33 x 15 24 35 29
24 32 29 X 24 30 33 27
25 39 36 X 12 32 28 24
26 29 38 x 23 33 35 29
27 29 30 0 13 29 31 34 28
28 32 50 @) 9 22 30 36 28
29 26 38 O 11 17 32 29 24
30 32 27 0 9 20 27 36 31

mean=S [44.7+14.|39.3+

179+67 | 286 | 309 25.1
D 6 12.8

* L.M.;Lilium maximowizii
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E 65 Fuhe] 3uAIeh bl ekel wAE 294 mel S oA
T

3x x =% o3 2= —7’:32} ol ol A A 3E
e | em | 0| B 5 |9 s e T )
o (mm) | 712 | gez
1 28 17 X 2 20 16 13
2 34 25 X 5 20 23 19
3 29 35 X 3 20 17 14
4 28 17 X 3 17 16 13
5 33 34 X 6 21 22 19
6 25 35 X 3 22 15 13
7 46 25 X 4 19 22 18
8 29 18 X 2 17 15 13
9 22 26 X 3 17 16 13
10 43 21 X 3 16 18 14
mean 31776 | 25.3+7.3 3512 | 1891 | 18.1 14.8

S
L)
ot
=
Ho

ko |d
o |
A
o,
W
-

ry
R}
=
A
o

9 2. FRRFET Arbel 20

o wihexFuele] wg ool 3dA FES AREYL A A, G
Moz 27 Aok bz A B/ Fobk HAHE AFF 18A G A

Tor e HAv(ad 27).
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FolEA AlF D=0l AE

Y 27, FOATH FRoAEY

O Fol7t HAHA W AL 3d

2 o) go] Fol AAAFRG 2w S A3 et Ao
O o5 EFol A% FolA HAF 145 Akao]
olet,
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# 66, THuFF] HE A AS( KUS-ISH0702)¢] & d4d 54

3 | 5 A KUS-ISH0702
Mk 74 1¢
Nt 18/5+
7N s} 7] T4%
UERS 5/

3} (ecm) | < (135cm)
st5 % (8.5cm)
. st o, BF
N 3
shi z
-5k 23
e o %]
7] =%
g (FxZ9]) |(2.0x13cm)
T oh(73)
A3 T
Exd = B (14.4mm)
=7 A zA
77 130cm
& el o 99
T T (16.4cm)
A -y A
Atz F2p 4 &

O o5 AsL 2 7k TwatA fof dd Myor gy ¥ FFEd

O o] A2 Tud s Augsde oW TAVF 4

O e FZF FEL dobd AT A3} okdl wel glm Awitest = &

oL
)
B
5
32
)

<]

o +F FTTALAAGH

1) SAAAAA 7
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O F2 FAeo] & H= 20fAIRE wgt FARe s Lol d g AR(E 67),
wghzehe] FAA Sl ofs) wopgol F Aol HEHHAY. = ‘Anmyun’

Ll bl
AE 2R EE PRoR AEHAS Pt FAwerge] =i Wold of

il

Z3 dhol-& T50
Acha sib 100 5.45+0.29
Acha x Backa 100 5.66+0.34
Acha x Anmyun 97.8+1.91 5.38+0.06
Backa sib 100 6.38+0.24
2x Backa x Acha 100 6.46+0.24
X Backa x Anmyun 95.6+1.96 6.85+0.14

2X

Anmyun sib 92.2+7.74 7.07+0.23
Anmyun x Acha 95.6+5.19 7.07+0.21
Anmyun x Backa 92.2+3.87 6.65+0.14

@)

A HAs A
, KNOz¢t npote
T50S ZA}SH
Aol s & Zel7h vEhubA ekt
O FUElFAE vhotEol A 1097 F A8t =

ol asfgrel oF du rteAdE P AeE YEeFa ok =3 8
Al Bt oF7he] priming & 9H7F = AS® YEsTh

O el o] FAHAAl 7 Ajret W2 KNO3 0.1Mell 4] 593 priming #]

& Eehe Aol A weld o A4HA

o O
i)
i)
~
Z,
&
o
=
_Nn_',
A
4
2
o
Do
]
e
fr
.
A
2
fol
i)
iy
o
32
o
=
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o ©
A 2] Y 4=(day) 2 ol T50

KNOs; 0.1M 97.3+1.25 5.3£0.17

1 KNO; 0.2M 92.7£2.21 5.1£0.08

KNO;3; 0.3M 96.7+1.27 55+0.18

KNOs; 0.1M 95.3+2.18 3.4+0.21

3 KNO;s; 0.2M 94.0£2.25 52+0.19

KNO; 0.3M 91.3+2.45 4.6+0.23

KNO; 0.1M 95.3+2.25 2.7£0.12

5 KNO; 0.2M 87.0+2.25 55+0.28

KNO; 0.3M 90.7£3.25 51£0.18

12 hr Sea water 95.0+2.26 4.63+0.22

1 day Sea water 98.3+2.36 4.32+0.24

2 days Sea water 96.7+1.21 4.64+0.12

4 days Sea water 88.3+2.35 4.61+£0.24

7 days Sea water 78.3+2.36 4.85+0.07

10 days Sea water 81.7+2.35 4.82+0.03

1 Water 98.7+1.25 55+0.18

3 Water 95.3+2.26 3.9+£0.23

5 Water 96.7£1.74 41+0.14

Non priming 95.3+2.35 6.7+0.21
O 58 FohaAuch FANA @ fFEe Foggel ME AL X 5
glow, 53 Fhagtl o fRe AR 690 T ojw Aeneh $
gonz Fuestel Frmy FA WAYHel Fa¢ Aow 44
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F 69. 9F F 10027hA19] Fube] Fre] Aoty S A

T AL 1A 22 23 &2 3/ &2 4422 53 =22
T-Z4SD
Oz!zl: %7“” ?’—‘_—’ szo] EX=} OEIO] %u_j Qo} glu ZdTo] B ‘Z‘io] %u_j Qo} glu
+5D mn) 5D D WF 49D ?q +S g D 5 #SD #‘4 + 5
(g) { 5 (mm) (m D (m) D (em) D (cm) #3D (em) #5D  (cm) *SD
0.02 2.29 535 89 24 16
D 005 +034 064 2091013 ©
40D 003 362 232 540 90 57 6.1 0 1.0 0
£0.07 041 £0.26 £0.76 *1.8+2.2*1.0 +1.7
50D 008 545 355 731 89 49 53 40 38 0
£0.00 +0.68 +0.33 £0.77 +£2.1 £2.1 £1.6+2.9+2.7
60D 014 659 413 905 86 49 90 40 75 0 14 0
£0.01 092 051 093 £15+2.0+2.0+2.2+2.1 2.1
30D 033 901 589 1230 103 6.2 146 55 142 1.0 8.0=* 0 2.2 0
£0.08 091 =0.62 *1.35 £22+1.2+29+22+33+1.7 3.8 +3.0
100D 053 1043 712 1406 78 49 146 71 146 6.0 122 1.2 9.1 0 3.6 0

£0.09 +1.06 £0.93 £1.00 =£2.1+£1.7+1.3 £3.0+2.1 £5.1 £3.2 £2.7 £3.3 4.7

zDay after seeding

SD : Standard deviation

Aelel A9 Buele @ FomM ZAwMoldd am B ATdAE

@)
U8 A%E B & ANk

2] ¢l 21 & A3
O 2uiAl el FAE FFHA N AF F 257 Aed A FdE G
T Qo yE T 309 Ao APEe Zo] 10Cm, E 2mm AEE 7ts1 Z2A
Ak § O ol AEkA] Feth HF F 80U Al AGe] Mol walr] Al st
o 1009 Aole 70% A== wAet 30% AEwho] Holdul. TAFSE A4 9]
7)ol = Aol A Frefigh dde] Holdth 292 3F F 40Y Aol EAH
o= #AFT S glom IF T 10090] AHsHH 3 AL Ego] st
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2% 29, Lol 100‘?4_77}X191 oAl e e A A%
(A - JJr 304, B - J}i_ﬁ 40031,0 J}o 5

o 2A e HF F HRI We] AsE AFEHL Auw p2e ¥
AE 309 Aol 0.016ge2 60 7H4 10€ E91= 28l A== FA7E S7he)

W ool % ekntgk R SUbES B FE7] wWeo 2 RS x7] <

3 Azt ¥Eslr] AlZERTE AL g 3 30d
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a9 30, 3E 1009 S7kA 9] 2w by A Hd @3
(A~F & 19 299} 59)

O A 2] FAE 2PUE AFF A% 2P Mo Fojso] e
e ol MAs Buhelel 144 FEAM A Z¢E e =By
o Wuueld WAHE HF ¥ eAAwel Asets 54 FAsmE
FLE §34 SHOE B/ AJATE 70).

O clel@ 7] FoYe 27 FRUUE 5 F YOUE FF ARYE
A7 WRY Ao A,

E 70 Ak 2049 134 fRANY FU&3 FE 54

. ==
i ) MASG *(XC(’;])SD o 2= Fo} 5= A}
- +SD  +SD WA <
Jun Jul Aug Sep Jun Jul Aug  Sep
Achado 235 32.3 407 19.3 87
sib-cross 12z 3 3 13 592 %67 83 78 +40 1

écllsl:ggado 12 0o 2 HY Hp WY & o
émyeondo 0 4 4 4 0 Jz_r?l)% g% f_r%g 16232% 5)1% 0
et o022 0 0 MBS o
Dacede o 4 6 7 o 95 R4 A B &
%ﬁ%@g;eondo 0o 10 14w o B3 Fh AR & ) 2
fpovendo 93 6 06 o B W% B OHE 2L o
fmendo 2 o1 o2 o2 B OBG M sk 5 &L s
QHB?ZSQHSO 2 0w o1z gy RS BE AN 8 & s

* SD : Standard deviation
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O FUTE K F olAFTA w2 A%AelE RATGE 71, o4 )
Aol wal olHskA ke AAE LGl A%, 4P, A% A% Fuob W
om £3) Be] Rasi o 4% AAel W) 2~3u) Wtk E£F o] 4% )
Aol A ol Foia AAS A3 FohE & QAAT o 45 ke Aol
Azl met gel Fof AL E@s

SgHe e FAZ WAY 9 oA @ H4e] olF o g 2
A Qe vMABE ofd FEeel FUUAA WES plughE

e olops Ao 4zE gl

=3} wey o THIE A F+SD T-Z+SD(mm) 348D
) T ® 1 2 (mm)
ol ¥ A& 12~23 0 09+0.4  103+12 04#12 17.2+39

o2 ¢tdl A& 2.7~59 13 3232 159349 13.3%45 22354
# SD @ Standard deviation

2) FoPHAAA

O AL A= Fobel QAN (scale leaf) Z&ol v B3 535 Hol=H
20 A Fokel A A=A E sy del= U Ed&ol 15% A=y
Az E Folls= 90% ol el dstd e 3ujAl Fole] Fg- A=A
s 8t7] dol= o] A3 EdsA Bt A=A Fol= A2A

=}
7|Zbo]l EolEE MY Fd o] =okxlth 53 W2(GTAA 1569 A g

&
=
271Coll A 79 Al F vA] 5CelA 169 AhHA Al 2/3ufA 25 03
=d&o] 7wk 2u A=A Y 7|3ko] 464 ol A Ay duEd

ZdE2 TR oY thgE Fote] AEEY FulEo] AT EE A
& A Al 2/3M A 5 ohga Fd HAZE A gl on AEIRAC A
S5 g Axa Yk ol Ao R 2ujA Fole} 3ujA Fole] FH Ao
Tha Zpol7t gtk Aotk 3uiAl Fol= AAE s17] delle Ad dAY
ol F@atA Fout 20 Fole A E oFA Fobx <

MAEo] #ZEATHE 72).

=]
[S] vy

ez ]
H

[e]
med

| =

[4:1
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O FolE 24 AAEe] AEEE YA oo AL 60 ATl 3w
A ol A 4690 ATE A 80% ol Aol ATk Frj gL 204 Folol
Ae159 AelT7t 8692 7H wetom thyom 2u|Ash 3uA] Fole] WM

A7y 47 55.3%, 455%2 FUES Btk 7] A 3 Fd&o] e
Aol Aol =2 AdS YeEpATHE 72, 19 31).
E 72 A2 E A AHE I 2y Fore] S A= 9
134 A& 22U A=
7 ol o] a ESHENID)
A g 328 L g (o Q5 Fol %
D pul hus - 0,
e w9 o PP sa 6% 79 D S

First 60 10 169 92 433 6.7#33 14.0+9.0 16.1£6.7 114454 8.8+3.0

5D 40 6 150 100 450 73%31 179:68 180+82 12651 84425

- 2X30D 20 3 150 95 400 84426 124428 134428 8333 49:10

BD 20 1 50 93 267 7423 10431 113+36 64428 21:10

First 30 0 00 96 280 65:17 16215 167:08 109+41 6506

D 200 0 00 100 250 7829 185:32 193:35 141:48 89435

4D 20 0 00 100 200 7064 110625 123414 94423 59407
HD 20 0 00 100 00 0 0 0 0 0

50D 30 28 933 97 867 87:45 2284117 253+172 15.1+49 104249
0CD 30 26 867 80 333 A7+30 2014+117 23.1+139 124431 87+22

% 4CD 20 19 950 8 250 41:14 10454 11.6+42 94427 45:1.0
6CD 40 36 900 48 00 0 0 0 0 0
15715 20 19 950 87 553 7.3+33 239+93 248+117 164453 11.1+37
15D 40 7 175 94 200 77+36 167+54 18750 11.7+29 91:25
30CD 30 18 600 100 333 81438 196483 19883 13534 89+33

3 40D 20 16 800 70 200 43+13 132¢42 138+40 104+24 7112
6CD 50 46 920 67 00 0 0 0 0 0
15715 20 19 950 95 455 65:31 180:83 208:89 121435 89+33

Cold

temp

zFirst : 12} 9+F@Y 14), 15D: 159 ¥ 9F, 30D: 309 & 3%, 45D: 459 ¥ #&F, 15CD: 5C
ol A 1569 AE ¥ #EF(@Y 5¢), 30CD: 5CelA 304 A&l F #F, 45CD: 5T 45U A g
% 9%F 60CD: 5ColA 60¥ g F & 15-7-15 5ColA 1594 g 3 ALdA 74 A&
3 tAl 5CelA 1569 A g

SD @ Standard Deviation
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2% 31, A=Al o7 FopA fFro| A5HEY

(A 27, B 1 5CelA 169 A2l § 35, C 1 5Tl 30d e & 9, D : 5T
oA 459 A2l F 3F, E 1 5TCelA 60 1131 5 3%F, F 1 5CA 1569 A2 § &
2ol A 7L WA S Al 5Tl 159 A E F 9F)

O Fielel FERAE Fogw 2ol ¥ ATNN FEEAL L 4
F2 el oz mol, TRTAE AR AR BH el g
Ao Bt & AR A%o] 44 T 2uA Fobe AL 159 AT

AT S
A dehdeh e 459 oo A%E AeAdE Ful A%l o8e of
GFe MR Y SR wvhe 159 o] LAY N2 Abold] TUZR] 4

eAPE it weAYTA Uest o Ase 20l s 3uA wFo
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F 73 A2AY7E FolwA FRH A vAE

a4 A% 2 A AE
-y 1= == Z+SD 51
Bk x@(;ﬂ)f ) 4 *MlgSD *L(mm) fSD
1 2 (mm)
First 132 42 21%10 bed® 142429 11.3:20 229+33
5 18D 081 34 21209 bede 13720 11.3£20  22.7+4.0
Room 30D 070 28  12:04 fg  112:11 9215 208437
45D 0.57 3.2 1.8+0.6 cdef 12.2+1.4 10.6%£2.1 23.9+2.8
 First 112 3 2009 bede 14020 113+22 212431
temp 15D 091 26 18:08 cdef 139+24 117427 18326
30D 069 34 1305 f  119+14 98:17 19527
45D 0.53 2.2 1.8+0.9 cdef 13.2+2.7 10.3£2.3 21.4+3.8
15CD 187 42 2514 ab 157434 12729 208+35
~30CD 193 34 1509 def 128428 10423 181%31
2x  45CD 189 34 1407 def 117423 10321 19533
Cold ) 6OCD 1.26 2.8 0.6+0.2 g 9.7t1.1 6912 15.3£2.7
15 7- 15 191 3.8 29£15 a 16.1£3.2 135+25 22.4+4.1
~15CD 079 34 1406 ef  133%22 107+19 17.0+29
temp  30CD 129 24 16209 def 132:24 112426 17.9+43
3x  45CD 118 28 13206 f  121:33 100£1.3 184+46
) 6OCD 0.96 2.8 0.6+04 g 9.4£19 7.8+2.0 13.1£2.3
15 7- 15 1.70 2.8 2414 abc 149+34 12.8+3.3 20.3+35

ZFirst @ 12 3F(8€¢ 1), 16D: 15¢ & 3}, 30D: 30¥ F 33, 45D: 454 & ¥F, 15CD: 5T
oAlA 1569 A7 F 3F@Y 54), ?OLD 5C°ﬂ"1 309 Al F 9F, 45CD: 5TColA 459 A&
T 35, 60CD: 5ColA 60Y Az + , 15-7-15: 5ColA] 159 A2l §F A2dA 79 A3
Il E}/\] 5ColA 159 Az

yMeans separation within ranks by Duncan’s multiple range test at 5% level

O Fole] @7|o] wWE Fole AL FyF AolE BHY IF F g
AEZE Folo Avlo] daAglo] BF =& AELES HIo Fu&e Fol
o] @7)e] wel 2 AolZ Btk th(Big, 0.66~0.85g) AF T 2/3uA 2T
90% Are ¥ FU&S 2ol T (Medium, 046~0.65g) 28T 264
Fol7l 51%, 3ujA] Folrb 33%< FU&S Row, A(Small, 0.25~0.45¢)
A 2w A Folvt 14% Fohskdleh FE AAe] 2 w3 Folo] A7)
7} EF42 3 dehgen 2ujA] Fols FAW 29 xolrt AA Fport
3uj A Fole FAE 2] xolrb =LA Ytk 2o FAE d(Big) A
37 F(Medium)2 &7+ 2ok 054 o, A(Smal)A T B 2¥) A%
A JeEbgeHE 74, 219 32).
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F 74 Fobe] AV FrH A A= 9

WEg T o '%(Xo}i?D A S :'L(:E_iS)D Tl
A ot & cm +SD mm +SD
(%) 5w 6 79 () 1 9 (mm)

2x 97 87 135%#34 26.1+85 26.8+9.8 34+1.3 164+2.3 13.6%22 26.1+32

Blg o 97 91 113+37 26885 2664128 28+11 16620 135:28 218435

Mediup 2X 94 51 8825 20901 2L1+119 23+17 139:40 113:26 23.9:49
3x 100 33 96423 17.1459 168+59 18+0.8 139423 11.1+19 19.4+31

oy 2X 86 14 75323 204578 208:03 18:13 12631 08:32 22744
3x 97 0 - ~ 15%04 12516 98+14 216+28

zBig : 0.66~0.85g, Medium : 0.46~0.65g, Small : 0.25~0.45g
SD @ Standard deviation

WA Fole] FuEkshl W ERHY Wk ohe

Fol g vVAE 9P £@ Adstar. agn Fobe] 27} 255 S
Fol $ratglon] 2uAl Folo A%ol A Fobe] A% wrh i $5E
e .

19 32, Fobe] Aol wE FE A4S Aol
(A : 066~0.85g, B : 0.46~0.65g, C : 0.25~0.45g)

O Fols AHst] WA E g F 79 Zol FFshH
713k 3-47h el =3strh o] 7|3F Eet Fuby] Fobe ¥l 1-2% &3}
g 5 7)ol WolAHA A= aLAbSEaL A
2uf Al e} 3ufA] Fol= AE AMA T 55%, 46%7
A Foluro]l 5% A% 3tol 74A olZY k. Fo

o AAZE Foistalom 2ui A= 50%, 36 A=

N
©
&

N
—
rL
R0
oX
Ho

40%7F 738t ATHEE 75).

FF
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é;(o]'iSD o3 2~ =4 o~ = o) =] O
el (cm) [T Tl Fog sk
+SD +SD % %
52 621 79 S S (%) (%)
2x BH 14
1y
3x  BH 412
2x 7314 239459 248498 164+98 11.1%45 55 5
A
3x  65+1.3 18.0+£7.1 188+119 12.1+64 8.9+5.3 46 0
14 2x  7.0+22 433186 62.3+10.7 22.0+147 173184 100 50
EA
3x  6.6+25 359+49 50.7+84 21.1+11.3 15.7+6.7 98 40

SD @ Standard deviation

O FolspE Fo| Fobel T HAL Fopel 94 A4S Welux Rah: A
ox @uHET e ga AAT P Fo} hEA Fore] A7s) Age] 2
A G2A &gt 2dx FEFA = 280 Fole] H9 2.19g, 3uiA| Fole] 4
$ 2428 M 77 A SHRem AN E FERAS ) A% ZAFAE A
ARSI P2 RA 5 vad A% A Fopel A% HE7b 3uA F
ofo] &L HT T mE HIgS HYTHE 76, 1H 33).
% 76, FobHA RO g wE e A7) Wt
T-Z+SD(mm)
BEE AAZ+SD(g) . i ; = 31+SD(mm)
9% 29+15 161432 135425 22.4+4.1
23 4
3x 24+14 14.9+3.4 12.9+33 20.3+35
9 11.2+74 9274447 952438 30.044.9
334 R
3x 1014777 96.3+4.3 949439 98.7+5.1

SD @ Standard deviation
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%l 33 FobE WAE AAEY BHd e 2 A W)
(A @ 20 A Fobwla] 1WA, B: 20)A] Fopi2] 24, C: 2w A FobH 2] 3dA), D: 3u)
AFobAA 194, B 3ul A Fobw A 24, Fr 3ulA] Fopm4] 3134)

ol AutE fokatul, Fohz Frielel Mo
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L . . _ _ B Phytochemistry.
Jatropham derivatives and steroidal saponins |&A+3} L. hansonii
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