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Influence of pretreatment medium, fresh medium addition, and culture
plate size on the production of embryos in isolated microspore culture
of hot pepper (Capsicum annuum L.)

Eun-Joon Park - Jin-Ae Kim - Moonza Kim’
Department of Life Sciences, Mokwon University, 800 Doan-dong Seo-gu, Taejon 302-729, Korea

Abstract The influences of pretreatment medium, the addition of fresh medium, and the size of culture plate on the
production of embryos were investigated in isolated microspore culture of hot pepper (Capsicum annuum L.). Among the
media used for heat shock pretreatment (32+1°C), high frequency embryo production was obtained when the sucrose-
starvation medium A was used. On the other hand, neither 0.37 M mannitol solution nor NLNS medium supplemented
with sucrose was not efficient for embryo production. The addition of culture medium to pretreatment media considerably
decreased the embryo production even though embryo development proceeded further. The embryo production was not
improved by the addition of fresh medium after 2 or 3 weeks from starting culture. Increase in the size of the culture
plate from 3.5x1.0 cm to 6.0x1.5 cm improved embryo quality. These results will provide valuable information for deve-
loping an efficient microspore culture system of hot pepper for high frequency embryo production.
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B. napuso| Al U&E AEAE Hljokslo] th=9] vljo} A EXE & et al. 2004; Mityko and Fari 1997), ZLofl+= shed-microspore culture
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o] wje] BHAol nX= PEFS Wi AT} (Oleszezuk et al. 2006).
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OF AEA Y Al FAME| BHA], A HXIQl HOL & HE 7

U 25 ulao] 2|9l vj=
7] wizolet. & 22 fE ] wiE 25 4

Al AR E= v A= 2A] ol M7be Axt F7HER] 42 A
TEE 4= Qe xR wigko] AElE A& shel A9
S-oll= 10% Fo] 23 NLN wizjof] 2j44et & 32-33C oflA] 4=
o 7k 12412 sho] wjefabel Solak] vzt HARICH (Swanson
1990). b ofjz} %= 9] sucrose (17%)7} 27}l NLNH|Z| S
A8510] 327C o) 4] 48A17F A A28 B 10% sucrose”} H7HE NLN
iAol A wjekshd wjo] WhAgo] F7HET) (Baillie et al. 1992;
Lionneton et al. 2001). 2HA gl 9, Ha|o} 28 AESoA =
o] A7 R] ko iR (F-7]oFulA], sucrose starvation medium)7}
ARt gl - 0.4 M mannitol -§-91-& ARg-3Fo] 30°C o 4]
37 AAE & wjguiAE &719 w7k f71% 0 (Kyo and
Harada 1985). 1z} o]ebgto] Alslk 7|opjA] Hrl:= 04 M
mannitol -§-Hof of2} F7O] FrlEo] H7HE F-7]omiA] B (Kyo
and Harada 1986)7} &l (Touraev et al. 1996a,c)E H|E5}o], K
(Hoekstra et al. 1992), & (Li and Devaux et al. 2001; Touraev et al.
1996b), H] (Raina and Irfan 1998), A}x} (Hofer et al. 1999) 5 W2
AEEolA o] &HL Qlrt HeEjos ©-7]otufA] B Rk ofy
g} o]o} FARSE 24 9] ujR] 0] AMEE 7| FH} (Hoekstra et al.
1997; van Bergen et al. 1999; Wang et al. 1999).

A2l w2 2AL AXA} #jo] f7|#tk oy} ujo] Higt
I FAEA Bt A GRS vA =t AU Z|opiA] B

L Byjopo] gk ujxi7} we] wheel] ATAolch (Li and
Devaux 2001; Liu et al. 2002). 2 2]2] A} vjjoF A] 0.3 M mannitol
€98 0.3 M mannitol -2Ho] 10 mM CaCL,S A7}t vjx], 18
& 9] 771go] Zak grlohilx] BE olgsiol HAelels
A9 wh7lopA] BE ALGElS ol wlel WAl were] £t (Li
and Devaux 2001). 9] Z2-o|%= 0.4 M mannitol 2, FHG (Kasha
et al. 1990) ¥} 2] 2] macronutrients 8-, % 0.4 M mannitol -&-2H 0|
FHG 2] macronutrientsZ A7}t v x]of| A2 2]5}A 0.4 M mannitol
-8-Hol| macronutrients7+ 7+l WA S ARE-SHAS wholl Tt vt 7
gj27k WSk o]Qo] AA e viRIE AREShe Afolle 43
ST dof G wjE IEshA] & gt} (Hu et al. 1995). ¥Rt of
yet go Az ujoF Aol AAfe] wfA]of vk vz E 10% 3
7Fol= 75 o] g Aot FrbE o] ARk 54459
v]&o] A Z7Fstc} (Liu et al. 2002).

T 223w Al toxicqt EA o] WASH=T| o] HaE &
R} Ao A @AYEE7] wioll AF7Hs4 (autotoxin)2hal BTk
(Kott et al. 1988). HjA| = WEH o] ZaE vjo] WS JA6t=
o vk & A wiAE A7FsHAU AR HiAE A Hij A= gt

o) Aol Frivhet o] - v 14 = A wiAE A
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7ok whe] whajol 4u) Z7kekn whe] A gt SRAMEIC) (Femie
and Keller 2007). $t#H <% (Brassica napus ssp. rapifera)®| 73-$-
‘Stenhaug’ FF AMESH A~ZA} vioF A] HijoF 3Y & A viA|R
wakspul el we s o4, Ahiuje] WS 3u) o]t ol
T} (Hansen and Svinnset 1993). v[joF8-7]9] =27]¢} 44, E= =7
& e 5o g ARSE 2uAle] WA W] GRS
A=Y Y (Secale cereale 1.)2] oFuljoF A] Z17A 0] 3.4 cme} 5.4
em@l Wi FAE AFERE B 5.4 em 2719 AS ARESES o
el o] o] FI HANBA| A SE 4v) o4 Z7}eic)
(Immonen and Anttila 2000).

ool Aot o] sz} ek Al ufjo] TS of 2 7HA] 29l
of ojaf FE v A0 el gzt Mol 22 2
FAEo] At wjokel o3 HlwA gL 429 viE F55t=T
dFstA oL olef 2 adlSo] vjo] WA m| A= P W
3] AHE o]F XA YUt} (Kim et al. 2008; Lee et al. 2007,
Park et al. 2005). WetA] & Ao A= 1320] AR} uljoF A vl
of wp 9l W] Ak WA 0 Wik 242 vl Sla) &
EAe) U 9 AR A AgERs 9] sucrose S, HAe)
A iAo 7Y, wiek 5 A uiRIS] H7E R ek 8719 =27
7} ve] WAt W nlA Rre 2AIC

1% (Capsicum annuum L.)9] I £52 AMgs1g o, &L
A2 S, £5.22]9] 8 9l > AFPAL (Kim et al. 2008)
kit BB} . 5 BAEO] AL ML) Lk 25/ 20C
(/D FF71% 168 h (F/9h), FE= 200 pmol m’s” Gk 282
2] 24-3/40] MapYO R ZuE ofo] Bolgls ASS Al
2% sodium hypochlorite &N 2 1087F HA5F% Tk

AEXO| LE H o=

oo RRE AxAe] UZ, AMNE 227} £xA] B
2], 9 AxRo] 431 A= Park B (2005)2] Wl Witk &
222 A Aol Ead 30709 £52.8E blender cupofl

x

11, °]E thA] vortexingdlo] oF W AEAE UE 19tk 119
37|74 75 ume}t 35 umQl AE ol&al 27|17k F AME 22| 1t
HES AAT 3 1,000 pmof|A] 55 52t Y4l EEjste] AZAE
SEetglon FUst Yo R 335] iR stk oA
2] Alofl= MA g o Hot blender cupoll Eal M2 wjx] 4
ml& A7kt 3 1024 23] blending 51901 0] Azaje] 23}
9 Al XA FA Y A9 FUEH skt xR} U A9
2= AAE Aok FUgt 249 wjAQl F-7lotiR] AS AHE
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sheltt (A ZF=).
o AZAO U2 Al sucrose 5] FFE RARE AFoflA=
10% %= 13% sucroseZ} %715 NLNS HJA] (Kim et al. 2008)E

AHgsbe
&2

AR ok 321 Coll A 3UxE 1242 shoich A vl
A W sucrose =&} B §719) FIE 2ARL7] Q18 AR oA
£ 222 AXEE stglon o]€]o] AF A= FHAE 5t
. A% A UEs 22219 WErE 1 mlo] 19-21x10%0]
& 2As}o] 9.0x2.0 cm HFF ALl 8 ml &) B¢, oFH
AelE 30709 ZEo 2 RE AW 150-1807]9] oke Htste]
HA| ee] MA 2 A 3 mlo] S01%+= 6.0x1.5 cm B Al
50-607 A 2)AFsksich M 2] Al HiA]= Wang et al. (1999)0] &
219 oF AA 2| A AMESHH AT FUS 2449 4, F 037 M
mannitol, 10 mM CaCl,, 1 mM MgSO4-7H,0, 1 mM KNOs, 200 M
KH,PO4, 1 M KI, 18] 1 100 nM CuSO,-5H,07} X348 Z-& pH
58& xAsto] AREST) (F-71otiAl Azt 3.

o A ] WA W sucrose B =7} AEA | S] WhAo] WX o
L ARG Ao A= 10%2} 17% sucrose7} 71l NLNSH| ]
£ Argetglon, MAe] vix] W wjeei A MRt A
Aol u]X| = P AR A oAE F-7]okA] A2 0.37 M
mannitol £-o]] NLNS wjekufz| 7} 22k 0, 5, 10, 20, 2 40% 7}
H xE ARESFTh

AEX}F HIQE

A7} wjoF A] v Swanson (1990) o] 3]0 A3} Hlok
of ARg-SHE HjA|ol A A=A AE A ASEAL KT 0.83 mg/Lo}
10% sucroseS 715t )91 NLNS HZ|(Kim et al. 2008)E A&
st on, 2%A9] Wi 1 mloj oF 10x10°0] HE2 24549
th 6.0x1.5 cm HiFH Al 2.5 m&] 2]4fste] 27°C, < AefolA]
stk

o %2 WA U] sucrose 7} wo) Abo] lA|E e
AR AFOIAE 30410 em WFIAIG] 1 ml%) Agekgon,
i oF-8-719] =7|7F wj &) o] WA= FFE AR AHolAE
3.5x1.0 cm®} 6.0x1.5 cm BSFHA] o ZF2F 1 ml 3} 2.5 mIA 2|4}
akaick

wiF & A fA1e) H7E7F azxApuf o] Aol WAl Rk =
ARgE ARf ol A= i F 2529} 355 Sof] Al HiAIE 10% (0.25 ml/Hf
FHAD E= 20% (0.5 ml/EjFHA) H7FskSAe

AERO| HRITA

4e32At0] 2 Heslop-harrison (1970)2] Wio] whel Z2ARsk%

t}. = fluorescein diacetate (FDA) 2 mg2 1 ml9] acetoneo] 4]
stock solutionS FF=o] HI3F & AR& Ao stock solution 3 ul
£ 1 ml9 SF40] 343t working solutiong THE0] ARE-3FITE
A 23t AXZAE FDA warking solutionof| A 105 5<¢F ¥ A7
% B EL B FilerS AMgsto] B30 slolq Bashc

ZIZTAL

A 179] WA IR0 R Sel @ Aelo] 5-7 ua
% 38) ol MASYLh Wk 47 F ok @I 108 g o)
oA 1he] HhFEAIOIA AR He) S8 Adstol Bk B
2348 Tk

g i ¥

AEXO| LEE U FA2| HiX] W sucrose STt HIQ| SO

olxlz &

2EAO UE 9 MA 2] Al AFS-E= HiA] U sucrose®] F=7F
uj o] Hgell mA= S AR Sl UE Aol 10%%}
13% sucrose7} A7}El NLNS HjR|E, A2 Alof= 10%2 17%
sucrose’} A 7}E NLNS HjR| S AFE-5lo] AXRE U 2 7184
23t 5 10% sucrose”} % 7Fel NLNS vz of| wjeFatgl om 423
we uby W wrers ZASRCh WS we] AR S 2T
L& Al 10% sucrose7} 71l WiAIE ARESE 739 A] 2] wliA] W
sucrose =7} 10%2F 17% 4 o Z+zF 8.3, 7.0702 10% A7} A
EUTE USA] 13% sucrose7F 71 Hi XS ARERE 7ol = 1
At ve] AA = X2 A W sucrose FE7F 10%] H-
85702 17% 21 722 6.07)0)] B]3) Wkt (Table 1).

HRAEE vl o) WS Ve A3k AZRF UE A] 10% sucrose”t
H7be WA E ARERE 7 oy AR iRt sG] on
A u 7t BAESEA] kk oLt 13% sucroseZ| H7HE HIR|E ARE-SH
Aol TR A e ohet RGeS A}
Fufol WA M e whR] W sucrose w0 wk Zfo|7} LpA]
17% sucrose7} 7} 7-2-of 1.07§<1 Aoy H|3l 10% sucrose”} &
7he 790l 15712 © W3kt (Table 1).

A9 A AAE WA E w2 ARESHA] %31 10% sucrose”}
H7HE NLN wfj 2ol 24¢sto] 32°CoflA] 42Uz A2 o %2
5Cof &7 wjoFahd golstA w7} wAYgtct (Swanson 1990). 1
gLt AA 7] Al sucrosed] XS = 17% sucrose’} A 7}E NLN
Aol ] a3 2] g 5 10% sucrose”} 71l NLN Hi %[0 A
St B. campestris®] 749~ v Aol 1.4-6.9u F7lslm
(Baillie et al. 1992), B. juncea®] 73-%-o= 9ulju} 7135k} (Lionneton
et al. 2001). ¥ut ofUy2} B. rapao A ‘parkland’ FFS AR5}
T2A1ZF & A st 7 10% sucrose7F 37+l NLN ufjz]of 2|
gsto] m2Ae] gt $ 25°Cof A wiFshd wizh WAYsEA] ko



O AEA Y Al MAME| BHA], A BiXIQ] FOL B EHSF 87|19 FE - 187

Table 1 Influence of sucrose concentration in the isolation and pretreatment media on the production of embryos in isolated microspore

cultures of hot pepper (C. annuum L.)

% of sucrose

No. of embryos/plate®

Isolation medium  Pretreatment medium Globular & Heart Cotyledonary ELS® Total
10 10 8.3+3.2 0 0 8.3+3.2

17 7.0£1.1 0 0 7.0£1.1

13 10 5.0¢1.2 1.5+0.7 2.0t1.4 8.510.7

17 5.0¢1.3 1.010.4 0 6.012.8

®Values are the means of three independent experiments + SE (n=5). Every 3.5x1.0 cm plate contained 100,000 microspores.

®ELS indicates embryo-like structure.

Table 2 Influence of culture medium addition to the pretreatment medium on the production of embryos in isolated microspore cultures

of hot pepper (C. annuum L.)

Pretreatnemt ) No. of embryos/disha
. % of culture medium
medium Globular & Heart Cotyledonary ELSb Total

0 30.5+8.9 0 24.9+7.8 55.4£14 .1

5 3.9+3.2 0.610.4 16.014.4 20.416.4

A 10 0.7t0.5 21116 13.1+1.7 15.813.2

20 1.2£1.0 1.1£1.0 10.3+2.3 12.613.3

40 0.4+0.3 0 11.8+3.1 12.2+3.0

0 5.4+3.0 0.4+0.3 5.413.4 11.215.9

5 0.2+0.1 0 2.8t14 3.0t1.5

0.37 M mannitol 10 0 0.5+0.2 1.0+0.8 1.5+0.6

20 0 0 2.4+19 2.4+19

40 0.3+0.2 0 2.8+0.8 3.11.0

®Values are the means of three independent experiments + SE (n=5). Every 6.0x1.5 cm plate contained 250,000 microspores.

®ELS indicates embryo-like structure.

U 17% sucrose”} A7}El NLN HjA]of|A] 23]e] 3 & 10%
sucrose”} 3471l NLN uj 2ol & b 7 2y ghct (Ferrie
et al. 1995). ©]¢} Z+o] Brassica & Al &S50l A= A 2] A| sucrose
TE7F &8 Alo] ulj o] Aol axpAQl Alow oA gtk 1
U 2 AGolA sucrose FEE 10%8 17%= @ejsto] kst
NLNS ujz]o] A} A2 23t 3 10% sucrose”} 7} NLNS Hj=]o]
w7 iRt A3t 17% H7HE vl A A 2stals of wief
o] @38 Atk wEbA 17% sucroseZl A7HE v A| ol A
A st - vje] Wayo] F7LE k= B. campestris (Baillie et
al. 1992), B. juncea (Lionneton et al. 2001), ¥ B. rapa (Ferrie et al.
1995)0f| 4] 2k= ] o= AA2] #iA] <] sucrose FE= HY
A 2] sucrose FE=ot FUSHA Sh= Zlo] Hjol Aol FatA
ol Ao Azt

2| BhR] L HHEgRIC] F7E7F AERENC] o OIxl= Fet

7ok 4] A9} 0.37 M mannitol 8HLE ARg3E oF AA ] Al
uj Ao H7E7 A o] Ao wA= FFE 2ARH 9

3} NLNS wjok 21 2120, 5, 10, 20, 9 40% H7}5ko] 1.2.42]

B 3 oo 4750 WS A R WS AN BT )

A 4= F-7]ohilA] AS ARGt A9 wjekuiAE H7bekA] &
oE whi= 55.57) o]t MRS 7k Aol 12.2-20.4
HZ 12 oJst& A7 Zastglen O AEe 7t iAo ol
W55 ZAck 0.37 M mannitol 8915 ARESE 9ol AR
o] A = vk A E H7FekA] e A 112709l e 3
7ot 9ol 15-3.170& 1/4 o]atz@ A 7F23HAT} (Table 2).
wrebA] A2 w2 7|0k 2] A2t 0.37 M mannitol -§-94-2- A}
8ol A 25 HiulAe] Hrbe v B Al Ao
2 YeERstth

HPAYEE v o) S B o7 |ohliA] AS ARESE 7 ol
A& A7FeHA GRS dle 2717k 2k e, AR, B T
7)) ool LEu 7} Eolgl ELS7} fjfRo|glon Aput
Aot ekgteh ol il wikui A E 7ot wiis vl Heol
7} X1 ELS7} thj o] o AHdulie s oict bl el gl
A& 5%, 10%, 12| 20% H7F Al BASEA=T 1 4 22
0.6, 2.1, & LIZHZ 10% 7} A] tha @okt} (Table 2). 037 M
mannitol -§-0f ARE Ao = wiFHi A S 7FSHA] QLS wf A
= 2717} 2R e ELS7} titol flom, ui Rl #E
7Vt o At vl vl 2717h 70w wtigt ELS7L W
ket Zrefut Akl iRl E A7FekA] oF Aol A
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Figure 1. Embryos developed from microspores after 4 weeks of culture. Anthers were pretreated with starvation A medium which contained
culture medium at different percentages (v/v). (A) 0%, (B) 5%, (C) 10%, (D) 20%, (E) 40 %. Bar (1 mm) in (A) applies to all the figures

Figure 2. FDA test for microspores after heat shock treatment (32+1°C). Anthers were pretreated with starvation A medium which contained
culture medium at different percentages (v/v). (A) 0%, (B) 5%, (C) 10%, (D) 20%, (E) 40%. Bar (10 um) in (A) applies to all the figures

Table 3 Microspore viability after heat shock treatment in the
pretreatment medium which contained culture medium at different
concentrations

Pretreatnemt % of culture % of viable
medium medium microspore
0 33.084.8
5 17.1£3.0
A 10 13.0¢1.4
20 13.1211.4
40 13.4£12.0
0 21.6+2.4
5 22.244.3
0.37 M
10 20.442.7
mannitol
20 24.643.3
40 21.543.3

Data were based on the observations of 200~300 microspore for
each replicate with three replicates for each treatment.

atgoH (0.471), 10% A71eh Hole o]et fARE == WA
SFATE (0.57). & ApuRe] Lol F-7|okiA] A ARG A] uf el
AE 10% 7Fer viAjeA ok =99 A= g2 037 M
mannitol 8N ARE Alofl= 71 2}o]7} AL] §19IT} (Table 2, Figure 1).

F-71okA] Aol vkl AIE HIksto] LA EEE T AR
S AR A} vijohliA g AUk o2 A 2 e
EA] HEE 33.0%cleu HjohiRIE 7k Aol
13.0-17.1%5 =LA 723}tk (Table 3, Figure 2). L&t 0.37
mannitol 2 AR A] Y Q= AZAY] H]E-L HigHAE
7VekA] GRS A% 21.6% ollom HiiAE H7KeE H9o=
20.4-24.6%= 2 Z}o|7} ¢l

3R HiGF Al ARE-E= AP viR]= A sucrose7} ZRHE

-~

2o

A} 23] ke Aoy FLHE 42 Ql=d B napus (Dunwell
and Thurling 1985), B. campestris (Baillie et al. 1992), B. oleracea
(Ferrie et al. 1999), B. juncea (Lionneton et al. 2001), B. rapa (Ferrie
et al. 1995)Q} 7+2 Brassica 4 AlEE| A+ sucrose’} EFEH
NLN 907} ARG gloum], S, 1, Hiol ke 5o 450
A& sucrose7} EFFE|R] 2 w-7]opujA|7F ARGE AL Itk
(Hoekstra et al. 1997; Hu et al. 1995; Kernan and Ferrie 2006; Kyo
and Harada 1985). & A LojlA HA 2] vjA] 2 sucrose”} 17% E+&=
10% Z3HE NLNSH|R| S ARERE A9 F-7]ouf 2] AS AHSSH 7
ol ulsf uje] Aol =LA ARGt (Table 1, Table 2). whebA
150] ol gl g, B FoAef o] g-7|ohlj x| 7} uj o]
gl anbAl Ao w g7tk

G-7|oRHl A = L 2/ o] wl-p- thefsh wje] A T 24
wet 24 FEFe Tt 2o - 0.3 M mannitol §4, 0.3 M
mannitol §-20] 10 mM CaCLE H73F v, 9 ©-7]okuf =] Boj
420 5 WAT A3} TrloplA] BE AT A B 4
2o vhgeo] 20} S7HeHA, et SALAEA] WA H S 20 o
A} =8k} (Li and Devaux 2001). T ‘0 Q] AR} HOF Alof| = 24|
2] HjX|2 0.4 M mannitol &4, FHG (Kasha et al. 1990)H}] %] 9]
macronutrients-8-20, 12|37 0.4 M mannitol &%o]] FHG2] macronu-
trientsS 715t AL AFESE A3} 0.4 M mannitol -8-940]] FHG2]
macronutrients S 7} WiA|E ARERE A-9-olnt e A7) wAyst
Ach (Hu et al. 1995). o|e} 2> ATHE2 A2} vlje] WhAYo &
T2 Q1 A 2 wiAl= AU A ARt 7]ohlA] Hihs 7] o]
25 A UE oujgich 2 Ao A= 0.37 M mannitol 843}
7)okl R] AS ARESELe] MA 23t Zxt 0.37 M mannitol 294 A
& Aloll I3 0.37 M mannitol gl 4= Fof F7]FEo] 23He

=710k A AR Alo] o] wbo] ZiA) Z7bsich Wb L
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0] axxah ujo Aol uf o] Ehgol abAQl AA e wixl=
I} Hefoffef o] AR 2 - T = A7 7]opufA] ok
7|g2o] ke g-7loklA] Al Aoz grEflet ook e
A= F-7]ohfAl oA o] 2 A e] ¥} embryogenicsHA H 4
EA7} w2 sl B agh o] AA Ao $5E
71t Aoz gz

A 2] Al ARgEE uj Al o] Ay ik ofue} Wil o
FE A= 2O A AA Y R o] vk RIS H7tek u
O WYL ashA] koA Hjof ol FobAA] =4 AEA
Y HjEo] 7R (Liu et al. 2002). & AollA A wjA]
W sl A o] H7E7E wpe] A gl WA= g 2ASH
7] $J3ll 10% sucrose”} Z3HE NLNS HjoF viz| & F-7]ohul 2] A
©} 0.37 M mannitol -§-0] 5-40% H7}sto] A 2|st A} ujol
e A o STkl o BT wiel WA e FA e
SHT wheba] a1go] axAb HijF Alofs W AeoMets g
2] =il A7E 7HE A wiA o] A2 o] e A <
Atz a7t s AoR Uepdth o|eh 22 Al A
Al sucrose”} 71l MiA1E ARESH= A9 wije] Aol SA|
st o] Mo AFE (Kim et al. 2009) 1] Fo] Ko} ujokujz] W
of 223 o] Y sucrose7t A 2] wix|of H7be|o] ufo] HHAY
& A7) Wl Ao gzt

iR S A HIXIS] H7EF HiQl RXlof Dixl= FE

i 5 A iR 2] 7EE wie] Aol w A= S RALH
3l v 252} 3550l A MR E 10% E= 20% H7Fsto] 45
= ufo) A 9 e ARt AR vl o] A = A i
AE H7FHA] o2 A4 58270 21t H7E Alofl= 48.3-56.871 =
ok Zhasiolch wieF 255l Mok A9 wAE wie] =
10% 7} A 56.87H, 20% 7} Alofl= 550702 10% H7} A] tha
Eoron, wjeF 3% 7t sk HolE 10% A7t Aol 549
7, 20% H7}F Aloll= 48370 255 7} Alof A2t 2ol 10%
7b Alell s=Sktt (Table 4).
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oAk, wehA] vjey % A) wlxe] A7k vle] weelE ) ¢l
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AEAE W 9 WA ol A7HE2Tt FhEol gl
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= G VA Aol §EA HAY WA wizE A7 A "
(Kot et al. 1988). o= 2l7]9]a) e & A1&2 2|2 A) v}
Az s EE A AE A7k SAlAE e 12
5 A wlAIS A WA Esha Ahdue] shgo) of e
Z7}5h0 (Kot et al. 1988), 4=5-2] 2o uloF 32 & A} Hj%|
& 2¥5HH FFo et Aol flont o) wdo] 2-8ulf o),
Ztuel WS Ko 38 oA} Z7}3it} (Hansen and Svinnset
1993). ?FH Sepapo] LA} Wi Alofl= Al w2 wksl=
AL i 18U 3 7129 iAol A wiAE H7fsto] s
(Nageli et al. 1999), 97)o] 227 viek Alo]% ok 122 3 A
w2 S 7Kg & AgrehH A wjeFshd 75% ol 4he] w7k B4t of
23 w2 ddsic} (Swanson et al. 1987). E Ao A= wlek 2,
3% ol A MRS HAASHE A 3 shgont wel walol
A wj o] W B 2 WsE QIgich ole 2 Aol et
Yooz ofd] 7HAE a1 & 4= Qlot A x| o] H7HA7]of wh
ehal W) o] debd Aow AEch AR 410 A )
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Table 4 Influence of the addition of medium during culture on the production of embryos in isolated microspore cultures of hot pepper

(C. annuum L.)

Time after Vol. of medium No. of embryos/plate®
culture (wk) added (%) Globular & Heart Cotyledonary ELS® Total
0 (control) 0 33.2+3.1 0.320.2 24.847.0 58.246.1
2 10 33.845.9 0.410.3 22.619.0 56.8+8.1
20 33.7£10.7 0.3x0.1 21.0£10.6 55.0£14 .4
3 10 30.845.5 0.3x0.1 23.916.0 54.9+5.9
20 27.514.7 0.410.3 20.846.4 48.318.1

®Values are the means of three independent experiments +SE (n=4). Every 3.5x1.0 cm plate contained 100,000 microspores.

®ELS indicates embryo-like structure.
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Table 5 Influence of culture plate size on the production of embryos in isolated microspore culture of hot pepper (C. annuum L.)

No. of embryos/plate®

Plate size (cm)

Globular & Heart Cotyledonary ELS® Total
3.5x1.0 11.5+3.6 0.910.4 6.913.7 19.247.7
6.0x1.5 25.415.6 6.8+1.7 16.615.1 48.7£12.4

®Values are the means of three independent experiments +SE (n=5). ’ELS indicates embryo-like structure.

Figure 3. Embryos developed from microspores after 4 weeks of
culture. Microspores were cultured in plates which are different in
size. (A) 3.5%1.0 cm, (B) 6.0x1.5 cm. Bar (1 mm) in (A) also applied
to (B)

3.5%1.0 cm@} 6.0x.15 cm?Ql &7]o] ZFzF 1 ml I} 2.5 ml & B33
o 47 ol Wje] WA 9 e 2T T 7o) 8710l
AR uj o] AA| 4= 3.5¢1.0 em 27]9] A& AMEE A9 19270
o|¢ oL} 6.0x1.5 cm 7|9 AL ALt AHLo= 48772 <9F
2.58) wercth 28} 3.5¢1.0 em@} 6.0x1.5 cmQl &7]of Z+ZF 1 ml
725 ml 4 HESonE AT ALA So] BE u&R 2
W) e WAl 2 Aolrt g Ao etk
Fh wjo] WS AR ATt 3.5x1.0 cm 7] AREEH A9
wEt o] oliio] 2717t e Fajulel viEr e ELS
1O, 60615 cm 4718 AHR Aol T, AR
ik ozt Z1ol7} 71 ELS7} Btt). E Adufe] w3560
m £7]o] A= 0.97]8o]Ql o1} 6.0x1.5 cm 27| A= 6.87)= 7
Hif o] WXtk (Table 5, Figure 3). wheba] T3t uj o] Weof=
277h 2 60615 cm 8718 ARG Ao] AHAe AR ek
ek
cxAple] WAL o] el 87 Aol uet 27 ol
Hh=g| ol (Brussel sprouts)2] 2Fujof A 35°C ol A] 6A17F 11L&
Azl % W] ] 5718 wAas oplarel diat vgol
FEL w2 F500 Hlsl olgd o] 10208y om of
ZFA@] 1-aminocyclopropane-1-caboxylic acid (ACC)Y o€
P9 ethephon Wl Aol 715tel el Aol o
t} (Biddington and Robinson 1991). = FHlj 2] oFujoFA| o =
o 7hr) st Hlepe] ol 1S A7 st )
of Whgo] F7ksbm At o] W= 4T (Dunwell 1979).
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