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Summury

Studies on Breeding New Cultivars and Mass Production of the

genus Nerine

1. Breeding Excellent New Cultivar by Hybridization

(1) Collection of genetic resources and test of their characteristics

1) We collected 50 species of the genus Nerine in order to breed improved
new cultivars, and evaluated the characteristics of 17 species of them.

2) The species have different flowering time(from October to November)

3) The species have various flower colors such as red, white, pink, orange etc..

4) Some species have very good fertility, others have fair fertility, and others

have no fertility.

(2) Long—term preservation method of pollen

1) About 90 % of the pollen of N. sarniensis "Bach” germinated and about 40
% of the pollen of N. sarniensis "Glamour” germinated in the same Lee and
CH medium.

2) When pollen was preserved at -84C, almost 100% of it germinated even
after 3 years, but when it was preserved at 5C and -207C, 80% of it

germinated after 1 year and 20 % of it germinated after 2 years.

(3) Breeding new cultivars by interspecific hybridization

1) A total of 34 cross combination experiments were carried out in order to
breed interspecific hybrid of the genus Nerine. In these experiments 3
combinations showed over 90% cross affinity, 12 combinations showed
about 50% cross affinity and 9 combinations showed about 10% cross
affinity.

2) When seeds were sown at 20C in the dark condition, 50-60% of the seeds
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germinated after 1 month and 100% of the seeds germinated after 2
months.

3) We gained 75 individuals from the 3 cross combinations which have good
fertility, and selected 3 cultivars among them.

4) We designated the selected 3 cultivars "Whitesnow”, "Redfire”, "Pinkbouquet”,

and are going to register them in National Seed Management Office.

2. Development of Technique for Mass Production of Improved Seedlings

(1) Artificial propagation

1) When a bulb is cut into 8 chips, one chip had 2.4 bulblets on the average.

2) In case of Notching the bulblet formation rate was high when it was planted
upright, and it had 13 bulblets on the average.

3) In case of Notching, 3cm molding depth treatment showed 100% bulblet
formation rate, but the deeper it was planted, the lower the bulblet formation
rate of it was.

4) In case of Notching, the bulblet formation and hypertrophy was best when
the base part was divided into 8 parts and planted 3 cm deep.

5) In case of chipping, we could produce chips 2.5-3.5 times more with the

chipping machine than we could do only with our hands.

(2) Tissue culture

Meristem culture, primordium culture and twin-scale culture were conducted for
the virus—free stock and large-scale propagation of nerine (Nerine bowdenii). The
influences of growth regulators, sucrose concentrations and culture periods were

investigated through in vitro culture.

1) Meristem culture
In order to find out the best medium for the meristem culture of N. bowdenii,
bulb meristems were grown in vitro on Murashige and Skoog (MS) media

containing different concentrations of TAA, NAA and BA. Shoot development per

- 11 -



explant ranged 40 to 70%, and the highest shoot-development rate (70.0%) from
meristems was observed on medium containing 1.0 mg/L IAA and 0.2 mg/L BA
or 05 mg/L NAA and 0.2 mg/LL BA. Shoots derived from meristems were
hypertrophically grown on media containing over 0.5 mg/L BA and 05 mg/L
NAA. Best season for in vitro culture of N. bowdenii was from October to

March, because explants in this season showed a low contamination.

2) Primordium culture

For large-scale propagation of N. bowdenii through primordium culture, bulb
primordiums were grown in liquid media containing different concentrations of
NAA and BA. Meristematic domes with two or three leaf primordia were excised
from bulb. Shoot development potential was good on medium containing 0.2 mg/L
NAA and 0.2 mg/L BA. Hypertrophic growth and callusing of explants showed
on medium containing 0.5 mg/L NAA and 2.0 mg/L BA.

After 7-8 weeks of culture, whole plants were obtained by subculture on
medium containing 1.0 mg/L TIAA and 2.0 mg/LL BA, and number of shoot per

explant was 3-5.

3) Twin-scale culture

To establish in vitro large-scale propagation system, the twin-scale segments
of N. bowdenii were investigated the influence of NAA, BA and sucrose
concentrations on in vitro bulblet formation. The formation of bulblets from
twin-scale segments showed a good response both the percentage of bulblet
formation and the number of bulblets per explant on MS media supplemented
with 1 mg/LL NAA and 2 mg/LL BA. Sucrose concentration for the formation of
bulblet showed the highest efficiency on the medium containing 30 g/L, and the
formation of bulblets was badly inhibited on the medium containing over 90 g/L.
When the twin-scale segments formed bulblets were subcultured to the same
medium every 60 days, the number of bulblets per explant was 6.5, 7.3 and 8.2 in
order of first, second, third. The bulblets over 3 mm in diameter were
hypertrophied and rooted after transferring to the hormone-free MS medium. The

plantlets over 50 mm in height were successfully acclimatized in the soil mixed

- 12 -



with the same volume of vermiculite and perlite, and the survival rate was over
95%,.

3. Development of Technique for Cultivation of Improved Bulbs

(1) Soil culture

1) When bulbs were planted around March 26, their hypertrophy and bulb
division were best.

2) When bulbs were planted 5cm deep, their hypertrophy and cut-flower quality
was best.

3) When bulbs were planted upright, they survived 100% and their hypertrophy
was best.

4) When planting distance of bulbs was 10x10cm, the growth and development

of their aboveground parts was best.

(2) Nutriculture

1) When bulbs were planted in the perlite media, the number of bulb divisions
were the largest(12 bulb divisions per bulb on the average), and when bulbs
were planted in the peatmoss media, their hypertrophy was very bad, and
when bulbs were planted in the upland soil, the number of their bulb
divisions was somewhat smaller, but their hypertrophy was good.

2) We examined the effect of water calcium and enzyme treatment on the bulb
division. When bulbs were treated with water calcium(x500), the number of
bulb divisions was the largest(15.3 divisions), but enzyme treatment had

little effect on the number of bulb divisions.

- 13 -
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2. 3 A7IARY 47

Hgulg Aes 33 o] Fol Aoie shdoldoe] & DR g
RS Fraty] s E s go] Dotk wakA R AL T (50T
0C, -84C) TH ¥ sAlol 3pEe] &8 FAA AFsta GesiA AL 5 A= W
HE gdstaa wixe] FRFol w3 A4S N sarniensis "Bach”, N. sarniensis
"Glanour”, 3}&2-& o]&3sto] F3stFHE 1).

B TolE e As Al e AR R =AM A3k N sarniensis "Bachi= Lee
St CH WAl M 90% A=o] ¥ dopeS Wl N. sarniensis ‘Glamour’= 7]
Ao A 40% o] Wolgs Kol FEI R Aol7t eS¢ AATHIH 1. 2).

Lee9t CH HIA = o] &3 7%
o =tk Lk 5T+ -20

C A%
A9 AskERem, 3aAAE ASl 2ol
e %%

Ao 20%2 wolgol 2o] 4% it
UelE B sHE £yl @ob wagEel olelgel dgEot e 8
Col A48 A9 AP/ S FEe AU

Jol Nskr] Abelel o@ wAEFS

%3 SR 449

Table 1. Components of media for pollen germination.

Media Lists of reagent

Basal Sucrose 6g/100mg, Agar 1g/100mg

2 CaCly - 2H,O 300mg/#¢, KNOs 100mg/#, HsBOs 10mg/#, Sucrose 20%,
Agar 5%

Lee

CH HsBOs 100mg/ ¢, Sucrose 10%, Agar 1%

Nomura Ca(NOs), 600mg/ ¢, HsBOs 100mg/ ¢, Sucrose 8%, Agar 0.8%

? Lee : Lee et al.(1985), CH : Choi(1968), Nomura : Nomura and Makara(1993)
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Fig.

1. Effect of media composition on N. sarniensis "Bach”.
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Fig. 2. Effect of media composition on N. sarniensis “Glamour”.
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(1) 1wy

HeivlE Aee] $3 dsds 17 9ste] sdd s Hes dde= 34
N =g¢E wreo] wujd A3 N Waterloo x N. Kunadri, N. Pink x N.
Hiraol28AA, N. Bach xN. Chorister Z3%Fol A= 90% olAFY & wix 344 o)
AAHAHE 1, 7191, 2).

a8]3 N. Evelyn x N. Emmett, N. Clent Charm x N. Topsy, N. Brahmus x
N. Gumari, N. Betly Hudson x N. Chorister &%l 60% o]Arel vz =&
ol = Ao ® HERsH

J# Y N. Victor, N. Mary Todoe, N. Angela Limorick, N. Miss France Clarke,
N. Hirao 128AA ¢ A7} %3} N. Foudroyant x N. Victor, N. sarniensis X N.
Chorister, N. 17368 x N. Kenscot, N. Gumari x N. Angela Limorick, N. Victor X
N. Revlon, N. King of Belgians x N. Chorister, N. Rose x N. Mary TodoeZ %<2
WA s ol 10% o= yEtst=d ofdl A= il - A v diEH= A
2ol Boltrt Awole FAE #A Xohe 497 Bith

N
Fe 17 107 ol Ang AN 149

Eugow Ade @ He z
FAFE w2l mek Aol RAEUL00-933) G4 w syl we
FEAN B A4S A8 & AN

FA A% 001ghE 008g7h4) wulzel whek ofzie] dpol 9Tk
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Table 1. Mutual affinity of interspecific crossing.

Seed NO. of NO. of Weight
Cross combination setting | capsules | seeds per | of seed

rate(%) | per bulb | capsule (g)
N. Glamour X N, Victor 45.2 4 1.75 0.02
N. Chorister X N. Chorister 47.5 6 1.83 0.04
N. 17368 A x N. Kunadri 52.3 4 2.50 0.04
N. Topsy X N. Topsy 51.4 8 2.37 0.04
N. Bach XN. Chorister 93.5 13 7.69 0.04
N. Foudroyant X N. victor 25.2 2 1.00 0.05
N. Xanthia X N. Angela Limorisk 55.7 7 4.00 0.04
N. Inchmery Elizabeth X N. Lovely Lady 58.2 8 3.62 0.03
N. Anno X N. Gumari 46.4 6 2.16 0.03
N. Evelyn X N. Emmett 68.2 11 5.36 0.04
N. Sarniensis X N. Chorister 4.8 1 1.00 0.04
N. 17368 X N. Kenscott 5.2 1 3.00 0.04
N. Hirao X N. Chorister 50.4 8 1.87 0.05
N. Clent Charm X N. Topsy 67.5 10 5.00 0.04
N. Gumari X N. Angela Limorick 34.7 2 2.50 0.05
N. Brahmus X N. Gumari 75.5 14 4.71 0.03
N. Sarniensis X N, 17368 A 40.3 5 4.00 0.01
N. Mary Todoe X N. Lovely Lady 65.5 11 2.81 0.07
N. Betly Hudson X N. Chorister 64.7 7 7.28 0.02
N. Revlon X N. Miss France Clarke 40.1 3 3.66 0.03
N. Victor X N, Revlon 39.6 3 2.00 0.06
N. Plymuth X N. Topsy 50.7 8 1.62 0.03
N. Waterloo X N. Kunadri 94.8 9 9.33 0.05
N. Pink X N. Hirao 128AA 97.5 13 9.15 0.02
N. Hirao 128AA X N. Hirao 128AA 9.5 3 1.33 0.03
N. Bach X N. Bach 42.2 5 2.40 0.04
N. King of Belgians X N. Chorister 23.7 2 1.00 0.05
N. Miss France Clarke X N. Miss France Clarke 10.5 4 1.00 0.03
N. Rose X N. Mary Todoe 37.4 3 2.33 0.03
N. Blanchfleur X N. Victor 8.5 2 4.00 0.02
N. Victor X N. Victor 4.5 1 2.00 0.07
N. Mary Todoe X N. Mary Todoe 7.8 4 1.00 0.03
N. Angela Limorick X N. Angela Limorick 5.2 1 1.00 0.05
N. Foudroyant X N. Early snow 5.8 1 4.00 0.08
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Fig. 1. Nerine field (Wonkwang University).

Seeds obtained from interspecific crossing

Seed germination process

Fig. 2. Seed setting and seed germination process of the genus Nerine.
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Table 1. The effect of temperature and light condition on seed germination of Nerine

sarniensis.
Temperature Light Germination (%)
() condition 30 day 45 day 60 day 75 day
Light 0 0 0 0
15
Dark 0 0 0 0
Light 50a” 75a 100a 100a
20
Dark 60a 80a 100a 100a
Light 25b 45b 90a 90a
25
Dark 30b 50b 100a 100a
Light 0 0 45b 55b
30
Dark 0 12.5¢ 50b 50b

? Duncan’s multiple range test, significant at 5%

Fig. 1. The effect of temperature and light condition on seed germintion.
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Seeds

Seedling(4 months) Seedling (8 months)

Fig. 2. Seed germination and growth of the genus Nerine.
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seeding culturing of variety
1st year 2nd year 3rd - 6th year 7th - 8th year 9th year

Fig. 1. Flowchart of breeding new cultivars of the genus Nerine(Wonkwang University).
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A1 el shuel 7] Wi HAESE ‘3—1 2|
Ao Aoyt AESF ole e AEodA B

ygule 28 %E Grootaarts et al.(1981)ell ¢lste] & B P old, Ziv et
al.(1994)2 vl A" Fol 22 AA oA nlo] 2] HNEE o] &3 ofFs 2
2 fAlel AFstdnt Sl AE 7 SR 2GS o] &S tiFHA] T]sol
QYPAFYH AFEHL o dgule Hael #d A= A gtk R Ui
Ao ol &H = AGARE AR, A, SE, A5 To] o]&HH, A=A 3
= HAHol dAY AAE wjdAS FI WH2o] BEF 7 3th(Hussey 1975 Ziv &
Lilien-Kipnis 2000). 53] 7|l A wjFS o] &3 g2 A E o] Aloks 7HA
il 7lue]l HA A A At A7)l tiFAAte] ThsstER YA o] &o] Fhegh
el dnk ey 7S AE AT s A= 713be]l e AaH 7] wEl
Asg 2R A FS A EAVE HAoY, AT AANMIYS T3 I
oA M37|7+S @A = Utk AFZE I B o] (Vishnevestsky et al,, 2003),
= W3k dgd 3 22 7Y TR I A whA sksith
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Cm=z 77t A2tk B A3 A2 & E+& vermiculites ©]
S/ Aol ATFAAE, AT, ATAA, AT, AHEF R IFE AT
dlg] vl nothingAl AR} AF2AZlol 7 A7 o mx|= o] g AddS
chippingAl A A7)0 &gk A} 2 725 o] &t
gl ledas gigdes & A% 7|A37 S ¥ 52002, sHFHFE
aA)o] ikl <1F ¥ A 7] Al (Chipping machine)E ©]&& 7Z-$ 3d}Fol chipping #+
AL & F e S A9 v uskAd
2. ZZ) v o

7h A

T% 0 25g, FAZA 1 3mm) TS 20019 99 Tl A A

2o & Me S 9= AAFTL 70% ethanolol
st WFER 4

B 4%

(

R CR=A
2% sodium hypochlorite & %ol 20
Q1749 A& oz dusto] F4ol

I-drdstl A dd71E 127 =4

A A 7 =d gl
of AR&EFATE §
30-40x7F WA
3] AT T ol A
< 56 mm A7|=E Zehdo] 3
explants® Al@Hd 104 2738kt
izl MS 7]E8]A]d TAA 0.5 1.0 mg/L, IBA 05, 1.0 mg/Le} BA 02, 05
mg/LE 242 EA e 8% wiAlE Ab&atsith wix 8] pHe dHad 58= x4
H7te

st o™ 04% Gelrites H7bste] 1587 Hi$ Alg#ASE 6 mLA EF3Aoh
AAA Fdy AEAZE ¢F 3-5em 2712 A#S W 0.2 mg/L NAAS
A8 25£1TC9 =2 1,200

=
2oabd A 5

2]
MSHj A A S AR Al s skl ek
lux, 164172 WujFatlom WS 6047h+] BEH o2 e &

g zAbshsln.

=

30g, A7 : 30-3omm)e] & 2002 3ol A

ANz UGS ¢ 25
HAdtol AbEsEAT Q19 s2s Fd & AL v, 29E AAG] 70% ethanol
¥ 2% sodium hypochlorite &%l 20%3F A%t H S
Tl e ARtE S gor dusto] AR HeE

of 30-40z%%F FH

2 43] A8t
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Fehd vy, SR dnAdstel s drlE 2-3v) 2 AEAHS
A
[e]

1
S 7]&¥iAlel 0.2, 0.5 mg/L NAA$H 0.2, 0.5, 1.0 mg/L BAE &£8&3 4
AwiA & AHEsEATh iAo pHeE Bt 5602 xdsto] Alddd 10 mLY 25

ke s AfAr|E o] 83514, 6,000 lux, 24417+ 2= 3lol A, oF 60 rpmo = 3] A
ekt on 1FtA o7 2 mAZ AeldsAdnt. s 60d Aol U7 A
Bl 2 shoot ¥35 ZAMSHAT vk 0L Aol Shoot ¥3}s0o] JE ZAAME AF

it

sted 05 mg/L TAASE 2.0 mg/L BAE F7bst nA Aol &7A Shoot &35 F%
stk
oh 2491 v
(1) A=A =R 4%
Az s WAul(F+F : 25-30g, 72374 : 30-35mm) 7= 20019 9¥€ F&
#2002 129 Fooll 2 AF sk ARkt 1A mEE Sl F A

1 70% ethanole]l 40%%F WA 2% sodium
hypochlorite & <ol 2083 A58t HEFE 43 FASAT. EodE A=
FHATFES AAG s, FaddoA e A¥EE 1/82 Chippingdt &
AR1HE 4-bmm=7| 2 Zebdo] A3t

7} 2,4-D/BA Zg)A|
MS 712w =] 05, 1.0mg/L 2.4-Del|l 1.0, 2.0, 40mg/L. BAES #H7}3 6%
2, 4-D/BA ZZuAE zAste], AHEd 208H S XASGh wAE 01%

B e 04%GelriteE H7187] Aol pH 5602 & & 1587F ditsd]
NBHF 10mLY EFaka 22 usk dFakih WS 2551 Fee
A 1,200 lux, 16A17Fo.= vl kst Aguﬂy ks 60U 7hA] Q¥ o 2 B
Aej2=7b gl wet 0.2mg/L N A7k MSH| A o] /] whre A sk

1o mlm

13] Al S AAlete], A5 909 A A7 FAFE ARSI

) NAA/BA Z3u A
2] = MS(Murashige and Skoog, 1962) 7]®ujx]e] 0, 0.5, 1.0 mg/L. NAA
9} 0, 1.0, 2.0, 3.0 mg/L BAE H7}3st 1259 wix|ol], a2 404HS X4
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stk v 9] pHiE 0.3% Gelrite® H71st7] Aol 5602 24 & 1583
dirste], AbdlE 20mLA Rkt 2] B Abdle fleg WEshy
25CoA 3047 bl kst ohg, AdiuleE glo] 2,000 lux, 25C 16AIFE

[<3]
gulFstel, AF LAl AT FASE AL,

(2) A7+ A v X sucrose FEL] d3k

Ao v R P4 M= AA sucrose FEE XASH] 918, T
sk 27 FA4E AW 05 mg/L NAA 9F 1 mg/L BAE &£33 MS Hjx|<|
30, 60, 90, 120 g/L sucrose® FH7}8le], Aeld 408AS 4438ttt x4o)
By AbEle 22 20w ujefste] 80Y Al AT BAHFE AN

(3) Ay gl Aol wE AFIA

iy
ofr

ik 60 F el oryRE AEHHoR 7 ATE i) 918k 3 mm
o] A9 A+ hormon-free MSHIX 2 &7 shoot @ 2 &EH wHS 2389
om 3 mm "IRES A= vl el glde] ZQ1 A E 5-Tmm 7] E THA
Zet AP afe] b =949 1 mg/L NAASH 2 mg/L BAE £33 MS
iAo 2 dskdnh mF 609 Foll e WHoR tvAl 23] Ao Ystlth
Hl 2 2,000 lux, 25C= "gufgste], v 60L Aol 22} AlthulF Slaof w
2 AT &S AT

(4) A=A <3t 2 oY

3 mm ©°]49 AE hormon—free MSHIAZ %71 thS, 2000 lux, 25Tl A]
Hukste] =& 5 cm ol A# A E A= vermiculite®t perliteE 1:112 =3

dOAEE Ae 28 EE oldsigth EEL xelsg AHE0x40x20 cm)

o ¥o] AudATFS, AF 2832 HEdS do|l $E5 FA8RL, 3LATH
7w de fste] Alde] A4 50 mm 7S 150 mm (PA o ® Fo] Fole
W, 6dA o= HIdS AAste] AApgidol B we asdlA 253 =3 AA
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Table 1. The effect of cutting rate of bulb on bulblet formation by chipping.

Cutting rate Bulblet
% of
of bulb bulblet ) . No. of  No. of
(segment ‘ ; Number Diameter ~ Weight root scale
/bulb) ormation (cm) (g)
1/4 0 0 0 0 0 0
1/8 53.3a” 2.4a 7.67a 0.54a 0.22a 3.0
1/16 10.0b 0.2b 5.41b 0.42a 0.10b 3.0

? Duncan’s multiple range test, significant at 5%

Fig. 1. Shapes of bulblets 3 months after chipping(1/8 division).

- 46 -



Notching - 442 Ao 443 497} | wsko] ARbE-o] Fabpel A
flol FAe BF o3 daS dS £ A0 58] A7 LS Y Agow 4
A% A= 80% o3-S uEhd W - A= 30%E ¢ Azt & Aol
BATHGE 1, 29 1)

A 73E URAE 4 AresE 2 AH3 A= G i 1834 o] ArE d
< A Ay = sl dyer ANF Aee= AT A A

bl Zolel M 2 YAES B 3emA g ol A 100% = AFF7F Ao HAa
S EE3AA A B9 833%S Hel RHA 6emt 9emAatd A el A AT

&o] 50%% v ATt

A FAE AT 3ematd A7 AAA7527D 2 YEhs L vdeomeE o
AR A g (135271 R e 6em(12.7471) 2k 9emAat2 A 2] 7-(11.047]) ol M = A+

= 4
FAE7E At ATFF 94 3em ) @4 %F ) 6em ) 9em O E UERETHIE 2, 1

d2lvl= notching® & WA & A= AwHio] B35 8ETeto] ddxeld Ayt
H

=
HE AYow 3emA® Holm s Aol A REAA WA MWL X & 9

Table 1. The effect of planting direction on bulblet formation in notching.

Bulblet
Treatment % of bulblet ) ) No. of No. of
formation Number Diameter ~ Weight root scale
(cm) (g)
Upright 83.332” 13.52ab 11.20a 1.45a 0.25a 3.0
4
Inverted 32.32b 11.45b 7.25b 0.62a 0.13ab 3.0
Upright 82.10a 15.20a 10.25a 1.28a 0.20ab 3.0
8
Inverted 33.33b 11.56b 5.62b 0.53ab 0.10c 3.0

2 Duncan’s multiple range test, significant at 5%
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Inverted (8 division)

Fig. 1. The effect of planting direction on bulblet formation in notching.

Table 2. The effect of planting depth on bulblet formation in notching.

Bulblet
Moulding % of bulblet No. of No. of
depth(cm)  formation Number Diameter Weight (g) root scale
(cm)
Control 83.3b? 13.52a 11.20a 1.45b 0.25b 3.0
3 100a 17.52a 13.87a 2.74a 0.50a 3.0
6 50.0c 12.74a 10.67a 1.02b 0.20b 3.0
9 50.0c 11.04ab 9.41ab 0.90b 0.20b 3.0

2 Duncan’s multiple range test, significant at 5%
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Fig. 2. The effect of planting depth on bulblet formation in notching.
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(3) Chipping#l IEHA7IAE o] && o] Az vl

ARA g F+<= chipping® notching®] <lFHAHES vuIPS u K2 A
3k A9 179 chippings 19270, notching& 1757019 A5 A4S 4+ AAJvk. =3

chipping< notching®ll H|&] W2 ZZ}o] ¥Hst 71 A7) 7Festvtes AHdS 7HA

A7E U o AU
F AEwA AAS AET S AT 44T

a9 ).

ey mLTQ

:
N
u
o
>,
o
to by
i
1
4»

U}X] (E}o]_ z____hél— %3t

SCEHEF HAFTE LA A

SRR

of
rlo
S
2
2
fu)
BN

AT 3607 AT 7MsE
2,59, Model 29] 7%+ <F 35

Table 1. No. of bulbs chipped with chipping machines.

No. of chipped bulbs

No. of chipped bulbs

Treatment Ser hour .
Control 45 360
Chipping machine
(Model 1, one axle) L115 8,920
Chipping machine 1450 11600

(Model 2, two axles)
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Model 2 (two axles)

Working figure Segment(%4)

Fig. 1. Chipping machines, working figure with chipping machine and chipped segment.
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2.z

(1) A wjef

gl el A3 wids $3 FHF SA4S fsted AA wiAE sz, Az
AEAS 2t 859 wiAel AAHS v A3 wiAW AFEEEH wet
shoot Al &2 40-70%5 HF o TAA 1.0 mg/L + BA 0.2 mg/Le} NAA 05 mg/L
+ BA 02 mg/L + 72 wX A 70%= shoot ¥eo] HwA FE3ATHE 1). F
Wl 2] 5 shoot Z&2 NAA 05 mg/L + BA 02 mg/L 7Aool A 453 Aoz
bt viglvle] A wfgel 7Hg Age Ao EOﬂE}. 05 mg/L BAE #H7}g wjx|
o A= shoote] o] FH 7} AlLHA e, o]t FaFL 05 mg/L NAAS A7t &%
iAo Al B AsHAl vERgth g oF 4574 FH shoot7t 3~5 mm A7 2 TGO
H(ZE 1A), Wi oF 90 Zele stz 7hed A== d = v ¥ WA shoot
7F 40~50 mm Z7) 2 Ao E 1B). E3F 59004 89 FEA7MA 9 AGH
QAgo] Asle] 95% o]do] 2dE Ao, 9Y FEolFdE L ge] v AgS B
of, Ulgidle B vl 10~39 Apolo] wjgkst= Zo] nmpeEAd ZAo=m AZHESY
=3

R

Table 1. Effect of growth regulators on shoot formation in meristem culture of Narine

bowdenii.
Growth regulators No. of Developed shoot Growth
(mg/L) ? explants Number % characters
IAA 0.5 BA 0.2 20 12 60.0
0.5 0.5 20 10 50.0 Hypertrophy
1.0 0.2 20 14 70.0
1.0 0.5 20 8 40.0 Hypertrophy
NAA 0.2 0.2 20 14 70.0
0.2 0.5 20 12 60.0 Hypertrophy
0.5 0.2 20 10 50.0
0.5 0.5 20 10 50.0 Hypertrophy

?Culture medium : MS basal medium containing 0.4% Gelrite(Sigma chemical Ltd.).
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Fig. 1. Meristem culture of N. bowdenii. A, 28 days in culture ; B, 90 days in culture.
Medium : MS + 0.5 mg/L NAA + 0.2 mg/L BA
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r+>
g
N,
jud)

A7] #jFel Al %Z7] shoot H3H= o] FojA| x| ekgkow wHjx| %Eoﬂ whEl Z 2 o
H] = ZWyEE Aol #A#HY. 47|25 shoote #3552 0.2 mg/L NAA
+ 02 mg/L BA H7hAelA Fastdon, 229 vt 05 mg/L NAA + 1.0
mg/L BA H7bujAol A 718 dsstdon Ao AYssrt A ATH(ES, 19
2A). W% 809 el 0.2 mg/L. NAA + 0.2 mg/L BA Z7M|A ol A, shoot &3}7}5 4 o]

2 WlgAE 05 mg/L IAA® 2mg/L BAE #7138 shoot ¥3} wiA|o] %7 shoot ¥
= =3 Ax, =979 3-5709] shoot7} w3HE ATHLY 2B). ejuf A &A1 =
A7) T4 2 AT o] HA ol dEFFA HHorE RAZ AT

oldl wel N. bowdenii ] 7|WEA2 G e £U7] oo st tholA A

ks o H wgel g A AFFAYEel o xdHoletn Bt 53
E7) MEe T2 IR AR S Q7] el BA we AAE W]
Ha Aol W 2o 9ge] A= cholAl @4 & (Multi-shoot)e] wFel ul}
of @& weo] saw ¥ ow olUe wPAH Aow BEU

Table 2. The effect of growth regulators on the development of explant in primordium

culture of N. bowdenii.

Components of growth regulators Growth
1. MS + NAA 0.2 mg/LL + BA 0.2 mg/L +
2. MS + NAA 0.2 mg/L + BA 0.5 mg/L +++
3. MS + NAA 0.2 mg/L + BA 1.0 mg/L ++
4. MS + NAA 0.5 mg/L + BA 0.2 mg/L +
5. MS + NAA 0.5 mg/L + BA 0.5 mg/L ++
6. MS + NAA 0.5 mg/L. + BA 1.0 mg/L +++

+ ; bad, ++ ; fair, +++ ; good

- 54 -



Fig. 2. Effect of growth regulators in primordium culture of N. bowdenil.
A, composition of growth regulators in media see Table 2.
B, plantlets developed from primordium (MS+0.5 mg/L IAA+2mg/I. BA
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(3) 2&AH wF

1) BAZAHEAL] 93
vidlel g s AAE gdsty] Yate], &l ZRE 7R FA ol

v 2= 24-D9F BA, NAA®F BA EulA] o] Js 2Ae A= o5 2

o

)
o

7}) 24-D¢F BA &g A o] o3k

dzdle] Al el ofsk 7l Aol FAdeol m A= 24-DoF BAS IS
ZALeE A3 A w gl A A A& 24-D 1.0mg/L + BA 4.0mg/L 3 7ol A]
oA 92%°] =& AT FAES BHJow 24-D 05mg/L + BA 1.0mg/L 3 7 A o]
A& AT FAEO] 86%= HlwA Eokrh ES & FA4E&E 24-D 10mg/L + BA
4.0mg/L H7biA el A FEstArHad 3). wiF 208 HHE 24-D H7peiA oM =
Ao v ge] w2 A FGEHA QQAALolo A shoot7t FA=HHA Hlg 60
AR = 227 ALY 4A). =T ol AAANA AoH o2 R

2| o - )
Ao szt 2EEAH (I 4B). HIWE dds d54E &% U= 23

A eha)
of BAES YA e 05 mg/L 24-D + 1.0 mg/L BA iAol 27/0YE 114
2 23] Adiejdate] A A Hx G 671€F = v shoot7t W g
AEAE 4 F ARk 28y 24-De} BA EulA = vjgid o] mEa A
b K E o] A LA A Astel = FAS Fog sdEo] 24-D tiilel] g4
o] vr-& NAA® BAE 7e wiA & AMg3ste] Adstact

100,
100,
80
80 ®
£ 6 o ®
: © i
a8 o 20
0 0
NMt N N8 NN N NN N8 NN NS

Gutue Meda Quiture meda

Fig. 3. Bulblet and root formation rate in twin-scale culture of N. bowdenii.
NI:MS + 24-D 0.5mg/L. + BA 1.0mg/L + AC 0.1%

N2:MS + 24-D 0.5mg/L. + BA 2.0mg/L + AC 0.1%
N3:MS + 2.4-D 0.5mg/L + BA 4.0mg/L + AC 0.1%
N4MS + 24-D 1.0mg/L + BA 1.0mg/L + AC 0.1%
N5MS + 24-D 1.0mg/L. + BA 2.0mg/L + AC 0.1%
N6:MS + 2.4-D 1.0mg/L + BA 4.0mg/L + AC 0.1%
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Fig. 4. Effect of 2,4-D and BA in twin-scale culture of N. bowdenil.
A, MS + 05 mg/L 24-D + 1.0 mg/L BA
B, MS + 1.0 mg/L 24-D + BA 4.0 mg/L BA

C, plantlets 6 months after culture
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th) NAA<H BA &3tuj#| o] 4

dlgidle] lsa wjkel olg 7Ivf #- Pl mA= NAASH BAS F&FS =
AbE A3t (F 3), NAAS Fieo] whel A4 whgo] A4 g xto]& HAth gy
-0l % 2] 0 7 BE 7]1441}? HAL auxin® cytokinino] H7FE A Ze wjA| A=
VeEtd oy, 1 g8 ofF uokth BA ©E A7 viA o] WA HAAe A
ZAAE FA7bekA B2 AFRY Foetd ot NAA @537l A k= 23 A o]
AZ39 Y BA @5 HU7MA el A 2.0 mg/L BA 7oA 28712 A7 &
ol Mg dwednh olvd AyE wol dgvle] AP A= BART NAAR
717 B elglon) 05 mg/Let 1.0 mg/L H7HA AFPAAE 9 dAG AF+4
5 d3eksith =3 NAA @5u AR th= BASH S Alol A 24 @A &l =%
g, 05 mg/L NAASH 1.0 mg/L BA, 1.0 mg/L NAA®} 2.0 mg/L BA Z gl 2] o]l A
A @dEo] 95.0%¢F 97.5%, A" A= 56709 68 E THE =4 UER
T2 =] 7y dEa el ZIW Aol mA s AGEREAAY e HES
2 EFd uEtME Aolgk A3E Hol=u|(Shon et al. 1998), Hippeastrum
hybridum A& 1~2 mg/L BA ©5 /Mo z2% Aol 2 o] Fo] X (Han
et al. 1991), Lilium longiflorum 1A+ NAA2 BA Ewix| Bt} 0.2 =+ 2.0 mg/L
NAA ©5A217F g3 o]ch(Lee et al. 1995). E3F Nerine sarniensis®] 71l <13 |
ol = 01 uM NAASF 05 uM BA, == 1.0 uM NAAS 1.0 uM BA 3 7l x| o] A

rlr

g

Az "W 2ol g34Q0 Ao R el (Vishnevestsky et al., 2003), < Nerine
& A Eol e AEd 49 8757 AR tEH

g B AFA dgulel ATAAYE 93 NAASH BAS H &2 12 E3)
Aol A &3 oAt ofo wel NAAS BA v%&5 23 3T 79 1:2 Al
g wiks ¢ A3 (2" 5), 05 mg/L NAASH 1.0 mg/L BA E3ul Aol A= A
TPl vlud weE HAFgFS BRI 1.0 mg/L NAAS 2.0 mg/L BA &3l =] o

A 6871= 7HE B A7 A4 HE AT v 2.0 me/L NAA9H 40 mg/L BA &%
iAol = A gE 1w o] nl 2 st A Aol =i, A8 = 38ME b
& AAJ. Amaryllis belladonna®] 232138 vl Fell A= A5r=2] NAAS54 pM)st

X9 BA(222 uM) FH7FjAA b =2 A @&l RuHA o (De
Bruyn et al. 1992), ti%-% # & x=2] NAAS BAZF &34 o|th(Han et al. 1991; Lee
et al. 1995; Shon et al. 1998; Vishnevestsky et al., 2003). wz}A ¥ A3 o] Ay}
dlgvle] 71w A8l 7 Aee AdxzdAe TR $E= 1.0 mg/L NAA
o} 2.0 mg/L BAE #H7Fst siA o1y 8A).
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Table 3. Effect of growth regulators on the formation of bulblet from the twin—scale

segments of N. bowdenii.

No. of bulblet
/explant

Bulblet formation(%)

T
BA

Growth regulators

NAA

1.0+0.7
1.6£1.1
2.8£1.9

70.0£10.5
375+ 88

0.0

0.0
0.0
0.0
0.0
0.5
0.5
0.5
0.5
1.0
1.0
1.0
1.0

1.0
2.0
3.0
0.0

65.0+ 5.6

1.0+1.2
42+1.3
56+2.1
3.8£1.3
3.6%1.1
4.8+1.5
54+1.1
6.8+2.2
4.0£0.7

275%16.3
825+ 6.8

95.0+ 6.8
80

1.0
2

3.0
0.0

+11.2

0

0

70.0+14.3
975t 56

95.0+ 6.8

1.0
2.0
3.0

975+ 56

70.0+11.2

Basal medium was MS medium. ¥ Percentage to 40 explants per medium.

+

R IR

2.0+4.0
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Fig. 5. Effect of NAA and BA concentration supplemented with the ratio of one to

two on the formation of bulblet from the twin-scale segments of N. bowdenil.
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2) A7 Al v sucrose FE2] 9

dgvlel 71 A Ao v X += sucrose 3= FeS FALS A} 30g/L o)At
o] srolME ATarE Aadts AFS EATHIE 6). 120g/L sucrose 3 7HHlA]
ANA= Ade AT7F FAAEA ke, 90g/L sucrose H7FWA A = F it 0.870 €]
S ATEAEE Bt dubd e VW AEAel A aE =] sucroses AT
AL AASA T A" AT vidol= Z¥A A H(Niimi & Onozawa 1979; Han

et al. 1999), & Aol AE 2 AFS wo vl 7l ATd8E AT 44

sucrose 5=+ 30 g/L=2 HHE ST}

o]
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Fig. 6. Effect of sucrose concentration on the formation of bulblet from

the twin-scale segments of N. bowdenil.
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Fig. 8. Formation of in vitro bulblets from the twin-scale segments of N. bowdenii.

A. Bulblet formation from twin-scale segment in MS medium supplemented with
1 mg/L NAA and 2 mg/L BA.

B. Adventitious bulblets formed on the basal side of the inner of twin scales.

C. Explant formed Multi-bulblet in third subculture.

D. Plantlets growing on the hormone-free MS medium.

E. Young plants survived in pot after acclimatization.
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Table 1. Characteristics of growth according to planting date.

Planting Survial rate Plant height Leaf width No. of Lleaf
date (%) (cm) (cm) leaves emergency date
3. 26 100a” 38a 1.3a 15a 4.10-12
4. 10 100a 28b 1.2a 11bc 4.25-27
4. 26 100a 20cd 1.2a 12b 5.10-12
5. 11 100a 26bc 1.2a 11bc 5.25-27

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

Table 2. Bulb hypertrophy according to planting date.

Planting No. of bulb Bulb weight Bulb diameter Bulb height No. of

date divison (g) (Cm) (Cm) scales
3. 26 3.5a” 17.16b 2.22ab 2.60b 16.30bc
4. 10 2.0b 20.61ab 2.715ab 2.88b 17.88bc
4. 26 1.5¢ 22.23ab 2.77ab 3.55a 18.00ab
5. 11 1.2cd 24.00a 3.04a 3.76a 19.2a

? Mean separation within columns by Duncan’ multiple range test, 5% level
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Fig. 1. Nerine fild(Wonkwang University).

Fig. 2. Bulb hypertropy according to planting date of Nerine bowdenii.
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Table 1. Characteristics of growth according to planting depth of Nerine bowdenii.

Planting deth  Survial rate Plant height  Leaf width No. of Leaf
(cm) (%) (cm) (cm) leaves enersency

° date
Control 100a” 3la 1.2a 12ab 4.10-12
5 100a 26b 1.3a 14a 4.15-17
10 60b 18c 1.2a 8b 4.20-23

15 10c 15¢cd 1.0ab 5¢ 55-7

20 0 0 0 0 0

? Mean separation within columns by Duncan’ multiple range test, 5% level.
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Table 2. Characteristics of flowring according to planting depth of Nerine bowdenii

Planting depth Sprouting Flowering Floizver stalk Flower stalk
ength :

(cm) date date (cm) diameter
45 0.75

Control 10.20+3 11.12+2 (40-55) 0.7-08)
54 0.80

5 10.28+3 11.20£2 (47-60) (0.7-0.9)
33 0.64

10 11.6%2 11.25+2 (98-35) (0.6-0.7)
15 - - - -
20 - - - -

Table 3. Bulb hypertrophy according to planting depth of Nerine bowdenii.

Bulb diameter  Bulb height No. of

Planting No. of bulb Bulb weight
depth divison (g) (cm) (cm) scales
Control 3.06a” 15.32bc 2.12ab 2.42ab 15.4a
5 3.23a 17.34ab 2.26ab 2.73ab 16.0a
10 1.05b 19.56a 2.52a 3.27a 16.7a
15 - - - - -
20 - - - - -

? Mean separation within columns by Duncan’ multiple range test, 5% level.
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Fig. 1. Effect of planting depth(5cm) on the bulb hypertrophy of Nerine bowdenii.

Fig. 2. Effect of planting depth on the bulb hypertrophy of Nerine bowdenii.
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Table 1. Characteristics of growth according to planting direction.

Planting Survial rate  Plant height Leaf width No. of Leaf
direction (%) (cm) (cm) leaves  emergency date
Upright 100a” 3la 1.2a 2.5a 4.10-12
Horizontal 10b 12b 0.8ab 2.0a 7.10-12
Inverted 5bc 9¢c 0.7ab 1.2ab 7.15-17

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

Table 2. Planting direction and bulb hypertrophy.

Planting No. of bulb Bulb weight Bulb diameter Bulb height No. of

direction divison (g) (cm) (cm) scales

Upright 2.7a” 16.5a 2.6a 4.2a 16.5a
Horizontal 1.0b 12.5b 1.9b 2.4b 15.7ab

Inverted - - - - -

? Mean separation within columns by Duncan’ multiple range test, 5% level.
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Table 1. Characteristics of growth according to planting distance of Nerine bowdenii.

Planting Survial rate  Plant height Leaf width  No. of Leaf
distance (cm) (%) (cm) (cm) leaves emergency date
10 x 10 100a” 41ab 1.1ab 10ab 4.13-15
10 x 15 100a 42a 1.3a 11a 4.13-15
10 x 20 100a 42a 1.3a 11a 4.13-15

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

Table 2. Characteristics of flowering according to planting distance of Nerine bowdenil.

Planting . . . Flower stalk Flower stalk
. Sprouting Flowering Flower Flowering .
distance . length diameter
date date closing date rate
(cm) (cm) (cm)
10 x 10 10.23+3 11.14+2 11.25+3 20ab” 43ab 0.75a
10 x 15 10.23+3 11.13+£2 11.25%3 25a 44a 0.77a
10 x 20 10.23+3 11.14+2 11.25+3 15bc 42bc 0.76a

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

Table. 3. Characteristics of bulb hypertropy according to planting distance of Nerine

bowdenii.
Planting No. of bulb Bulb weight Bulb diameter Bulb height No. of
distance (cm) divison (g) (cm) (cm) scales
10 x 10 3.16a” 16.42a 2.75a 3.02a 14.7ab
10 x 15 3.01ab 16.34a 2.26bc 2.93ab 15.6a
10 x 20 3.12a 15.56b 2.52ab 3.07a 14.8ab

? Mean separation within columns by Duncan’ multiple range test, 5% level.
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Fig. 1. Effect of planting distance on the growth and bulb hypertrophy of Nerine bawderii.
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Table 1. Bulb hypertrophy according to media of Nerine bowdenii.

Media No. of bulb Bulb weight Bulb diameter Bulb height

divison (g) (cm) (cm)

Perlite 12.04a” 4.22cd 1.52ab 2.15bc
gjifofs) (% 3.62cd 72la 1.76ab 2.83a
Peatmoss 5.38b 4.02cd 1.25ac 2.05bc
Upland soil 3.51cd 6.43b 1.85a 2.35ab
Burant rice hull 4.32bc 4.80cd 1.82a 2.51ab

? Mean separation within columns by Duncan’ multiple range test, 5% level.
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Nutrient solution culture bed of Nerine Bulb hypertrophy according to media
(Wonkwang University) when cultured with nutrient solution

Perlite(3) + Deaﬁnoss(7) (leaf) Perlite(3) + peatmoss(7) (bulb)
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Burnt rice hull (leaf) Burnt rice hull (bulb)

Fig. 1. Growth and bulb hypertrophy in various media when bulbs are cultured
innutrient solution of Nerine bowdenii.
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Flowering

Fig. 3. Flowering in perlite media of Nerine bowdenii.
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Table 1. Bulb hypertrophy according to fertilizers.

Treatment No. of bulb Bulb weight Bulb diameter Bulb height

divison (g) (cm) {cm)

Control 12.0b 489 1.75a 2.55a

Water calcium(x500) 15.3a 4.09ab 1.3ab 2.38ab
Water calcium(x500) -

+ Enzyme(x10,000) 12.0b 3.78bc 1.05bc 2.15bc

Enzyme(x10,000) 10.0c 421ab 1.35ab 2.46ab

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

CUhdzyme

Water nll::lpmm 1

1 daay s
Cantrol ‘A Water calcium+ enzyme

Fig. 1. Bulb hypertrophy according to fertilizers.
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Enzyme(x10,000)

Fig. 2. Growth and development in various media when bulblets are cultured
in nutrient solution.

-84 -
AEEH: Ul 22 AEE 4 L U S&I= Y /s8R



A4 AZ

gl RFED SHEF ANAE TR EFANA AN, 2420, A,
AHAL S FAANA WA FRsh Fub T A W AT Ve JFE 24

@ Az e 2.

1. 2734
b AAAE 39 269 ¥ T2 ATk Egov] BEE g
A4zl semelk Tk ul) B AskEDe] Y ok
ohoAAWEe A7 AAT 100%] BEES BAw FRUNE Y Egeh
o AN AL 10<10cmt A0l AgT A% Rurohek Y} b Eakeh
2. okel A vl
oA FFF BeholE WEAYT 74 Y BRRATY I 120)
JERZ gAY TAAE T2 ut 33 BFPon BES BTFE va
"ol A AFolgglot Tule sk
bkl AupA g st maAe st Faudel WAL dFE 2AE A BT
e o 500w ATAA AU53INE Jehtor GaddTd: 2

Aolg melX ghgrrt.

N

-85 -



A 542 FHIFIA

10.

11.

12.

=z
Ho
o

N

L1997 FEE oFATE Sl (LycorisT) o] el #e AT wEHF HIF

s
K
>

=
Ho
i)

d. 2002, FAEsHR e AEE §4 Ve A wEF HASHRIA.

N

g

2

&, AT, A, o2, Has, HEa 1996 DAt AviY e A

¥ 9 Ribavirln A 2lel gk vfo]ej 2~ A A, A E22A 8] s3] A, 23:217-222.

O

. Chung HJ, Lee EM, Lee YB (1995) Regeneration of bulblets from bulblet derived

bulb-scales of Lilium longiflorum. Kor J Plant Tiss Cult 22:89-93.

. De Bruyn MH, Ferreira DI, Slabbert MM, Pretorius J (1992) In vitro propagation

of Amaryllis belladonna. Plant Cell Tiss Org Cult 31:179-184.

. Grootaarts H, Schel JHN, Pierik RLM (1981) The origin of bulblets formed on

excised twin scales of Nerine bowdeni. Plant Cell Tiss Org Cult 1:39-46.

. Han BH, Kim JS, Paek KY (1991) Effect of growth regulators on the bulblet

formation through twin-scale segment culture in Hippeastrum hybridum 'Red

Lion’. Kor J Plant Tiss Cult 18:355-360.

. Han BH, Yae BY, Goo DH, Go JY (1999) Effect of inorganic salts in MS

medium, sucrose, and activated charcoal on bulblet formation from in vitro
bulbscales in Lilium oriental Hybrid 'Casa Blanca’. Kor ] Plant Tiss Cult
26:103-107.

. Hussey G (1975) Totipotency in tissue explants and callus of some members of

the Liliaceae, Iridaceae, and Amaryllidaceae. J] Exp Bot 26:253-262.

A4, #AE], Roh Mark S., aLejAl. 1996. A&Hul< 2 Virazole &l ¢
S Ak mlolg s A, Sk o &3] %], 37:64-69.

Lee EM, Chung HJ, Min BH, Lee YB (1995) Effects of growth regulators on
shoot differentiation and bulblet formation in shoot-tip and bulb-scale cultures of

Lilium longiflorum. Kor J Plant Tiss Cult 22:83-87.

Niimi Y, Onozawa T (1979) In vitro bulblet formation from leaf segment of lilies

especially Lilium rubellum Barker. Sci Hort 11:379-389.

- 86 -



13.

14.

15.

16.

17.

18.

Lim S, Seon JH, Son SH, Han BH, Pack KY (1998) Effect of explant sources
and plant growth regulators on bulblet formation in Lilium. Kor ] Hort Sci

39:111-114.

Slabbert MM, De Bruyn MH, Ferreira DI, Pretorius J (1993) Regeneration of
bulblets from twin scales of Crinum macowanii in vitro. Plant Cell Tiss Org Cult

33:133-141.

Stimart DP, Ascher PD (1978) Tissue culture of bulb-scale sections for asexual

propagation of Lilium longiflorum Thunb. Amer J Hort Sci 103:182-184.

Vishnevetsky J, Zamski E, Ziv M (2000) Carbohydrate metabolism in Nerine
sarniensis bulbs developing in liquid culture. Physiol Plant 108:361-369.

Ziv M, Kahany S, Lilien-Kipnis H (1994) Scaled-up proliferation and regeneration
of Nerine in liquid cultures Part 1. The induction and maintenance of
proliferating meristematic clusters by paclobutrazol in bioreactors. Plant Cell Tiss

Org Cult 39:109-116.

Ziv M, Lilien-Kipnis H (2000) Bud regeneration from inflorescence explants for

rapid propagation of geophytes in vitro. Plant Cell Rep 19:845-850.

- 87 -



	네리네 구근의 신품종 육성 및대량 증식기술 개발
	요 약 문
	목 차
	제 1 장 서 론
	제 1 절 연구개발 목적과 범위
	제 2 절 연구개발의 중요성

	제 2 장 교잡육종에 의한 우량 신품종 육성
	제 1 절 서 론
	제 2 절 재료 및 방법
	제 3 절 결과 및 고찰
	1. 네리네속 식물의 유전자원 수집 및 특성검정
	2. 화분 장기저장법 연구
	3. 종간교잡용 신품종 육성연구

	제 4 절 결 론
	제 5 절 참고문헌

	제 3 장 우량종묘 대량증식 기술개발
	제 1 절 서 론
	제 2 절 재료 및 방법
	제 3 절 결과 및 고찰
	제 4 절 결 론
	제 5 절 참고문헌

	제 4 장 고품질 우량종구 재배 기술 개발
	제 1 절 서 론
	제 2 절 재료 및 방법
	제 3 절 결과 및 고찰
	제 4 절 결 론
	제 5 절 참고문헌




