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Influence of donor plant growth condition, microspore isolation
method, culture medium, and light culture on the production of
embryos in microspore culture of hot pepper (Capsicum annuum L.)

Jong-Suk Lee, Eun-Joon Park, and Moonza Kim’
Department of Life Sciences, Mokwon University, 800 Doan-dong Seo-gu, Taejon 302-729, Korea

ABSTRACT To establish an efficient and reliable microspore culture system for pepper (Capsicum annuum
L.), the effect of light intensity used for donor plant’s growth, microspore isolation methods, the composition
of culture medium, and culture period in light on the production of embryos were investigated. The viability
of microspores taken from the plants grown under the light intensity of 10,000 lux was almost same as that
from the lower (5,500 lux) light intensity, and the embryo induction and development were a bit higher when
donor plants were grown under the lower light intensity. This result implies that lower light intensity does not
interfere with the embryo induction and development. However, it was very difficult to prepare microspores
for culture since only a small number of flower buds could be harvested from plants grown under the light
intensity of 5,500 lux. Microspore isolation methods greatly affected microspores viability; that is, when
microspores were isolated by blending rather than maceration, the greater number of viable microspores were
easily generated (about 13 times). Among media used for microspores culture in this study, MN medium was
most efficient for embryo induction and development. Total number of embryos and the number of
cotyledonary embryos were highest when microspores were cultured in dark for 4 weeks, and then in light
for one week. These results will be provide valuable information to set up efficient microspore culture system

of hot pepper with a high frequency of embryo production, which are applicable to gene transformation and
mutagenesis.
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9E (Guha and Maheshwary 1964)0]A] A& AF3} o]ef &
A, , 2 § B AEA 2z Fe9 gk At
45 5HAT (Datta 2001). XAk H7]0] ZH o2
26 23RS U A Hiepel 2102 2P (Kameya
and Hinata 1970)0]4 A2 A3ste] AYHAE §7)31 0|5
FA) (Baillie et al. 1992), & (Hu and Kasha 1997), 2.&] (Datta
2001), €<= (Pescitelli et al. 1990), A} (Hofer et al. 1999)
T B2 A=A dEsidth

ABAWFE T ATATS s uE op 27
2 A2 220 At w7t FAJE st 9
on SEFHANRE] el 7o) AATE a4
o] ¥ & 4= 9tk (Kyo and Harada 1990). F A 2jujoF
Aols 2 39 BY2A71E AXR g vz w2
AL W |7to] Bl E I5T 4= glon ool
ujs dhek S418 A1) WAl j$ ot 432 A9 we)
Hbgo] oFdfjokoll W&l 1081} =01 (Siebel and Pauls 1989),
Bl H= g’ H55 AHESe AL SHRAEAY &
A3o] 100~2008] =t} (Davies and Morton 1998). o] &g} o}
Uzt uiok 2R WAl FAlo GA|Z AEo|7] Y&
of FFHYARI w7t o] =Wk ofet &AL,
Sivio] 471 W WhEAl 714 4 Sl 9l S

o|¢} 22 Aok BTl AN He|gte] wjoket
7T Hly oAl Wao] Golskx| gfome AR |oF
of Aeet AEol WA gk dA7A] A xAuoFo] H]w
4 golahi)] olgolAA Tie g BEY 4 e A%
2 83 (Baillic et al. 1992)F Z 35t @ (Datt 2001), X 2]
(Datta 2001), ¥ (Raina and Irfan 1998)% 4400 Al &0 2+
g0} glom tiEEe] AEoAe ARk 433}
A EFGAY AT ABIAE vle] WA o] o}
F9olt BAMo] §7] 5ol o $HA Fan Uk

J130) A& Testillano 5 (1995)3} Regner 5 (1996)°] 2

Epujop] o3 cre) wlol SABAE HEshe A

A, 25 5ol ol8

% gloed 254 e BEE Sol © B WE S
¥ 4 glofok @ik

AT WY WYL BAZO) AL £, AT

A7) 9 e, AR 24, XY 24, e L Bz

(RN

5 92 712 aJE) ofsf FFS w=r} (Buyukalaca et
al. 2004, Swanson 1990). o] & EA]E9] AJ3-2 ofQJIZA}
24 = Aol A7) (growth chamber)oll A o] Fo]
=) L3 nfet AZ} uje] wrAlo] 2A debAict,
Yol 73 BAES] Ago] 7|4 o]Fox HLofut
axAEO| Egsto] ofEAot HBTE FETH Ao
A AL Aol BEoHA] K3k B5 St (Cistué et
al. 2006). EWFES] A9 ZAoA] ALH RAIE H|3) &
AolA BEE BAEO A A2jAe wjo] WHo] 31, &
FeoaE AN ASE RAZ BlE 7oA A
S5 BA]Eo|A] ELS (embryo-like structures)] BHAjo| st}
(Afele et al. 1992, Shtereva et al. 1998). o9} Zto] RAIE 9]
AEE of9] TAHTH: 2k, 337, F& o] 2HE+=
Ao Al A o]RojA & Ao| AIAIY £ZR}
o] HhEE opu 2t BieF Al HEEA Sle TS ¥7]
A= Azl YA A= RN oJFoA=
Ao vpgAsit. Azt djo) WS 240 Ao
220} P70 wpet A A Fr E3 o] T
of @& n|X|=t Brassica Folut BHie] A AFE B
the 2gwoA T EZAL wje] HAgo] Tt (Dunwell
1976, Keller et al. 1983, Thurling and Chay 1984).
434S W) SIS ZRoa etozye v
WA Go|oHA £XEAE UEEtY] $8F 4= Qlojof st
Us e &, 2, A4 blendingstAY
(Kasha et al. 2001, Pescitelli et al. 1990, Swanson 1990), T}
o|Zof A A7 TAARES L8510 macerationd}# L} (Kernan
and Ferrie 2006), Yol A4 magnetic barE ©]-&3}o A&
B} ALt (Shariatpanahi et al. 2006) vortexerS ©]-83+= (Hu et
al. 1995) & A&l w2} thefsict. 2222 Y& Wi
et 88 Qe 2zt EIA TR Y] Hl&o| HElx|EY
At 719 magnetic bar-stirring ¥HA A= €9 Qe A&
Z2L9] H]&o] 60~80%0| 1 A|E ©]-8-3t maceration A|o]=
27%=2 -9 ot (Hofer et al. 1999). T o] % vortexing,
sonication, stirring 12|31l maceration H'HEE W w3t
vortexing Ao 28 Ql= TR BELZA HEO] &
O (Hu et al. 1995), FZoFA8]o| A= macerationo] 2]t
ol ulsf blending St 7B-9-off 28 e AEAe; O
A 2] WAo] =t} (Guo and Pulli 2000). 0]} Zro] 2] & w
2 poket Wil So] o] 8E L Jlov A 3, /4 52
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MEE Be 425 A9 HTA gola BY Yt 4
ZAE o 88 = 9o B2 blender 085k Ho)
] o]85 1 9t} (Kasha et al. 2001, Swanson 1990).
AFAL ) AL HjA] W) A, ofnjiedl ©AY F
of ofs 2A P dr=tl U 2ZAu|YF A] MMS] H
A4 KNO;E 1,900 mg/lof|A] 1,400 mgl2 ZFAs}L,
NHNO3E 1,650 mg/lof| A 300 mg/l = 7FAA|7] MMS2 H
A8 AR B 2EA] 27} WolAch (Hu and Kasha
1997). T Q] oFljoF A] MN6 Bl 2|9 serine, proline, glutamine
59 ofulieabg Arishe Wrhah) o WAl R} o
9] 9bAl o dteto] 271 gkc} (Chu and Hill 1988). EtAY O
2 sucrose?} maltose”?} 71 A7) AMRE| D 9lT) o]F
sz Aol A2 AL Aol e} got 3, we)
59 FFolA= maltose7h, G 2P OLE A& sucrose
7F &3tAolct (Hansen and Suinnset 1993, Kuhlmann and
Foroughi-Wehr 1989, Touraev et al. 1996). 7| 2ujx]2] %A
£ 3A 92 vl SAIAE NLN #1407 (Baillc e
al. 1992), Yoj| A= MMS3 B 2|7} (Hu and Kasha 1997), 2]
ol A1= FWIB 8| A7} (Li and Devaux 2001) g} AML-E|2 9]
ok 2 ] A BlEE wol7] 3] o kA wixe =
AEe slo] AMSSI7IE Skt Al A= N69j 77
2 kbl Mse| 2712 ulkels g BS) ETe 23
3 WIX12 ARSSIT (Hofer et al. 1999), Dol A= N62] 125
712 cheiasl Bsol 125712 vlgele 2 veg 23
3 HjR]Q1 A2 MR E ARE-317| %= §HT} (Touraev et al. 1996).
aEAMLE SANNAT WoF 23 Suie 2
oA wiFstA, wieF 25 FRE A A wjds})
I 32T (Gland et al. 1988, Tli¢-Grubor et al. 1998) TjE-E2
A9 GARIOIA o|RolAT Itk et Bl 2o AE
ol o B0 ool Ul A4 ehazloln] uersts
Z¢olle 1~23]9] Egut dofube 16-h 3571004 woF &
735 ATt proembryo7} A EITH (Pedroso and Pais 1994).
w2 ATolME 130 AZA R A] wle] vhY 9 uigh

o Haa fFRAS W17l Al ERoRRY 22l
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p1=)

Fuj o] sio| 2hlo| n|xl= HE - 365

B dLofA= 113 (Capsicum annuum L) BFAH &
FE ARE Bl A o] AE3 FAE A7 20 em 3HE
off THEate] Rdo] 230 FAS ) AKHES} w2
FHES AWt 2H 25 em 3HEof o]4silon v
mEdte] A% AR A7 7Hest=E Stk FR of4
Al E2 AHE I Gl B8 AR (Redd AB)E AN
33 S HE BPHRE ABHIL e BYLE (3
10%, UAF 5%, 584 71 10%)= 1719] 32l 8 g4
Hol Eulsleh AEE FF71|7 16/8h (F/4), &7t
25120C (/e ABAANA AT ALY F=e
FFs EHIE 0] 83t 10,000 x7} H=F 3}l
FHEEE 60%2 A 3eich As A4S 98 dae
-2t AAjstg o A7} ofstel= AL up7] s o
= Al vtk 27170 A1d #8225 AASIEH AR AES
A 8¢ ZRE 125704 ARSIt EEess 2
U9 o7t A9 ZLE AL 3 T F FHed Ul 49
2/4-3/40] Hepd oz ZAEo] Ql= g Sl o - ARS8
k. ojuje] ok ufjo WAl Ay|2 de T7] 184 &
A} 27) 2841 ko] U E] o] 919ich (Kim et al. 2004).

BAFO S Fxdo] vjo] WA n| A= FFE 2A
3t7] $13t HolAle 2alof ofn] AJHEo| gl 3hE 9
oA 2] FE7} 10,000 lux®} 5,500 lux2 7] ohE 239 A

FAE ol

= B

ABR LiE U 4o

E2H o252 2% sodium hypochlorite £ 1027} 4
59 F U7 R4 43 Sl BaE 2Roo of
307§ blender cupell Wil AX ] WA (A AXg
1) 10 ml& H718E & 1024 23] blending (16,000~18,000
pm)te] AXAE UEA|7] & 50 ml centrifuge tubeo] =
otk oF W] ot e AXZXE AY7] &l 10 mio] A
e wjAE A7Fste] i (5,000 ipm AF)ollA 1524 2
3] vortexing 3tk TH O A7)7F 75 ume} 38 umgl A=
AHgste] A7)7F & Az 22 dHES AAT F &
2} Fekol-2- 50 ml centrifuge tubeo] 2o} 1,000 rppmojj 4] 5&
2 ALY ol 2TAS ok AFAL AAT F 4
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2} pelletoll 2 22] vlA] 30 ml& H7}5}o] vortexingdt 3
1,000 rpmof| M SEZF YAEe st o, oot 7 A I}
4 33 HAISHGITh

U do] 227 &2 u]Ae IS RARBY] Y3
AE ol&sto] macerationdti= W, LRIAMES 0] §-35)o]
macerationd}= ¥ 12|31 blenderS o|-8-35H= W9l 37}
A& A& HE 083 maceration ¥ ofA1= 50 ml
HIA 9o o7l Ao £5-22 20708 1 AFFo)2
e 3 FF 5 mig ARESto] HlAof H9kO ™, maceration
oA = Ao £5.0.8] 20718 Y& & SF4+ 5 ml
= A7lsto] ARFol|E A9dth Blenders o}-8-8= W
A& blender cupol] 528 2071& Y2 £ 3
A7V3lo] blending skGITh. oFfol HololE AXE AY)
= U, AN Z 1S AR B W AZA pelletE &
o W 52 Yol At uiel FUsg e AY

=

5T S mlE

ne

AT HAE

A wRo] 22 YE7b 19-21x10Ymlo] ==&
hemocytometerS AME3] 24T T 90x20 mm H{AFH A o)
7~10 ml ¥ x| Aks}te] parafilm o 2 H319ch A2 ety
o] o1l WA= AREe AL W] Y8 dEsE
A4l filter paper7t E0190= 140x20 mm HFHA o] Y&
T ThA] parafilm © 2 F3HITE. o]¢}h Zo] FHlH AFAE=
311C oA 397 12 A sh9et.

A iR ZAE ASAIY AT 22R WA
o] Fx7o| vl TAol vl JIFE AR Hd A
Fo| A= 037 M mannitolo} sucrose”} A|2]%E NLNS 7]&
7] (Kim et al. 2007)2 H7}ste] Algstg o, wix o] 2
go] vl o) el n[ A= FEE 2ARBE| 3t A oAM=
0.37 M mannitol ] sucrose7} #|<]¥ FWIB 7]2uj 4] (Li and
Devaux 2001)E Z7}stod ARg3tch

o)

ATRIO| B2ZA}

Il

AEAO] B2 Heslop-harrison (1970)9] b9 o] whab
flurescein diacetate (FDA)YE AF&-3Fo] 2ZAFS}SIT) & FDA 2
mg2 1 mlo| acetoned] &9 stock solution THEo] X A3}

S AR A A9 stock solution 3 wlE 1 mle) Z5H0] 34

3t working solutiong THE¢lch YHEESt] RE AXEA}
£ FDA working solutiono] d€F A|A 108 F2E B B:
IB Filter 2 AM§-3191 §3480]7 sjoll Betglon] o]y
A% SAe] g yehhs AT B e 2uh2
AsstAct B e 2EA] H]&-2 slide Aol F2H9)
2 33 o|Ao] AAolA 200~30072] AXAE A & T
WEgE St

AFEX} B

AA7L B WA el 234 d=AL 50 ml
centrifuge tube2 £7|1 AAT] A& A7k} 30 ml2
2 thE 1,000 rpmol| A} S F<t YiEeste AZE
2ok AedE WE £ vijokiRE Hvtste] Az Y
=7} 2k 10x10Ymlo] EE2 243 TS 60x15 mm H)joF
HAl) 15 ml 4 AA3HT 19 5 S| ojxiE At 519
o 2Z2PL 0] Qe BFAAIES T3 plastic box o]l
gol 25°C Y] oF AdefollA wjeFatgich

H|oF HJ X} NLNS Hj7] (Kim et al. 2007)E AF&-3}Q.0
o, Wi z)e] 2Ado] vl WA o] u]X = FFE 2ARE AFe|
M AR E, 0] YoM double layer M E A}
-8-3}%{tt. Double layer B} o]l A}5-2] HAHR] = sucrose7}
10% 871 NLNSS AFR3131 6122 DAl A= sucrose
2%%} phytagel 0.4%7} A7}% 1/2 NLNSS AR835lgich mE
A8l A= pore size7} 0.452} 0.22 um<Q] membrane-S ARE35}
o] o3} Bty on pHe 5.8~6.00] HEE 2A3ch

Hj 2] 2/d0] v o] WAlo] wX= FES 2ABH] Hg
Ao F7]1ES FWIB (Li and Devaux 2001)} MMS3
(Hu and Kasha 1997) HjZ]9] A 27}1X &, &7]E-L FWIB,
NLNS, 3 MMS3 8712} 2 37HA1S 231t (271 8+47]8)
671x] 9] AAA] = FF (FWIB+FWIB), FN (FW1B+NLNS),
FM (FW1B+MMS3), MF (MMS3+FW1B), MN (MMS3+NLNS)
2 MM (MMS3+MMS3) H{x2 A+g3}ch FWIB 8]
Kuhlmann®} Foroughi-Wehr B (1989)7} medium C&}il 3}o]
A8 WiR]E Davies®} Morton (1998)0] thd A3}
KFWC X2k sjol ALgl5ou], oj% Ligh Devaux
(2001)7} ThA] $=H5to] FWIBEI 8to] H2]o] Az Aulor
Al ARGEE Aolth. MMS3 B A= M| LX) A] Fol
AR5 A2 MS Hj2] (Murashige and skoog 1962)5 44
%t Aolt}t (Hu and Kasha 1997).

A TApeF A Fao] vle] WA & el wlA o
3e 2AS) SIeh AR 57 7+ Sl sk, o



BEloIA 42t 2, 3 9 4 wjerst & 22090 ANl &
A 73,2 Be 13 o Y Sk old) 7)) #37)
£ 1680 (F/), L= 2520C (/D = 4,500 huxo] Y.

AL 2 Ae) F 411 WEH 38 ol Aslgiet 2
o} 2AR: 2420 BSBELL s e B o
1o L 2A AROIAE o 43 Fol, SR
e 2AR ARAHE 57 Fol AAsck Sy
1091) g Sl HPA P RAT WS At
3t 229AE T
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BAEY AE Fxo] AXA uje] Y Y Wk vl
e TS 2ABPIYE 2o oju] AJdE Qe F=
7} 10,000 lux} 5,500 lux?) A4 WL E ABEZH
B 2302 F3lo 2ZAE U A7 T HAL H-F
9] 222 S S ZABI= FAI0 0}5S NLNS Hzjo] uj
dsto] wie] hga WS ARSI AXE A & Q)
£ AXZ] H[&L2 T Eo] 10,000 luxolA AHLEH H$
55.5% 11 5,500 luxol| A ASH AHS 548% 2 Fo) =
Zol7k A9 glleH, AA & ¥ gl AxA9 H|E
2 10,000 luxoll A ABLE A$ 222%A.00 5500 luxollA]
A& AL 269%2 thd okt (A3 uAA). detA =
AEo A% F 2o A E-o A Y2 A
e AR vepgt

o F 45 3 1709 vk Al 4wt W o] AA| =
2 ANE0] 10,000 luxollA) RS 73-9- 28 37]<1) w3f 5,500 lux
oA ASH A9ofi= 32272 thd Eghon), wAE 29

LEXFLE di, AMEA R o] Hie) w0 nIXls BF - 367

o] 425 10,000 lux oA A5 7S 10.17] 216 v]3f 5,500
luxoll A ALE AL 122712 o 90t} (Table 1, Figure 1).
e 2 AY AlY F 2 e 22A ue) Aot
drghof w2l FEo do] A P2 A= UEHTh

10,000 luxoll Al AEH AES A4 127 3 2 o] 2
w3l3 277} HepiS Hn e3ke]7] ARSIEOLE 5,500 fux
oA BEE 2B Yot 719 Mo] =g JFAHTH
I3 5,500 luxol A BSE AELS Eol7t R9eH gt 7l
Aold He 4= e Eo28 9 71 ¢ Aok £ 7Y
o ol ZRoRYE ATAS 1 slo] S8 49
== A o] AJMth (444 mIAAY). WEkA] 5,500 lux
oAl BsE AEAE ikl BoF AXXE A7} uf
% ot

BAZO A FErt A2 Hje] WAlof niX| = YRS
ARG A LU 7] Y = HEl At o]
3 @) ot durdor ugwoi uje] wAe] w2
Aoz A=A vk Huje ohjgAl wje] WAL HAE
o] & Fw7} 7,000 ux & wfoll v|S) 14,000 lux Y wo]
=00 (Dunwell 1976), F-A A= 8,000 lux & wjoff B3|
32,000 lux & ) =T} (Keller et al. 1983). & §-34 ] Fujo
A FEE ZA8A gokout A4 phytotronofl A ASH

Figure 1. Embryos developed from microspores isolated from
flower buds of which mother plants were grown at different
light condition. (A) higher light intensity (10,000 lux), (B)
lower light intensity (5,500 lux). Embryos were observed after
4 weeks of culture. The scale bar (10 mm) in (a) applies to
(b) as well.

Table 1. Influence of the light intensity during the growth of donor plant on the production of embryos in isolated microspore culture

of hot pepper

Light intensity

No. of embryos/plate

lux globular cotyledonary a

(x) & heart & torpedo ELS Total
10,000 57144 10.1:3.7 13.8+3.8 28.3:10.7
5,500 5.9+3.9 12.2+4.4 16.2+5.6 32.2:8.7

®ELS indicates embryo-like structure. Values are the means of three independent experiments with 11 replicates for each treatment.

Every plate contains approximately 150,000 microspores.
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BAZ)N Hef A gk phytowonol A ALEH BA
EoA thA|ZA| 9] wAJo] =t} (Thurling and Chay 1984).
£ A5 A3} gl (Dunwell 1976)1F 5-3 (Keller et al. 1983)0])
Mote 2 AR YSE BAZA] Hljo] dhagz uhet
o] gok=t o= & AF A AR ASF=7} 10,000 lux
£} 5,500 lux 2 - Wokon 2w, F7) 5o Az
237 Qe Aoz AZrHch AR fA o] ook A &
AE9] A F=71 2k} 32,000, 16,000 2 8,000 lux 1 7
S ufj 2] 9hAYL 32,000 lux$} 8,000 lux S B WEHH 1FE=Q
32,000 luxo) A AFL-H 7o =01} 16,000 lux2} 8,000 lux
& 8|3t A2 8,000 luxo A BSE Z$-off o =}
(Keller et al. 1983). & o] oRufjof A] RAIZ o] o 3}
7} 2] ] TR QJRe Bl el ekl s
FE7 0l vl 8ol 7,000 luxel] Bl 14,000 ko d g
4, 16-h 3F=71olA= 238]3 7,000 luxollA ek (Dunwell 1976).

SZAL uf o] YT o et AE Y] &, 3]
o =Edh= AT #8299 §4 5= ¥F7), F= 53
2 BE8H o8 FIgE W=t} (Baillie et al. 1992,
Kasperbauer 1970). Hull9] okufjok A] RAJE0] 8-h =7)0]
7 14,000 lux2 TFEQl A A ASH 79 vjo] gy
o] god olet T 2AdME EreEle] A AV
w2t} (Dunwell 1976). 3t 83 Q) AZA vk A] HAE
= 50 Hof 25/15T ¢l A 10/15C A B2 {71
Hoafe] WAL ol A A0 QI AE YL
+ =o|d 2 A7 A3t malEo] A FE2 5,500 luxol A
A5E 75 2geo] Hg o] WAL thas wkout 3 A
Aol HE 4 A= £ 7t ¢ Agon Fdst
o TFLA BT 5 Gl 2EAY| G Fof v
o Bagt 22AE FHsE7|7L ul-$- oj2ifitk. whetr] AZ
A ks st afe] ATl ohe i) 2R 0 8]
£ w85kt ARt A2 A4S W 4 YojoF & Aotk

aFA dfo] YAS 2

BE2AY 3 A S Ve oFYEY Bk L8,

i
ol
%
=
ot
5
o
i
rlo
kg
1>
it
lo

FR7) ol 2EEE 240 AR oA S Al BIHE
o|t} (Shireva et al. 1998, Afele et al. 1992). T OF o]t} A3
i Al 9HEA Qe ATE €7] YEiAE ZAlEE A
Sx70] A FAEE AN A&EE Zof vt
AL T AFAHL AlE Al FEE #017] Al
= W& Hgo] EA HEE F=7t Ax R EAYo] vl
e S FsHA W 5= Qojof sted 159 B
ohuleF A ZA oA At BAE Hrh A4 AEk 14
=5 A8 A HiY @AYol 4l o) &k & Bt
(Buyukalaca et al. 2004) 9)& ¥ 33w 0] 93-S 93 977}
gitk & A A7 axAulek A v o] Hgo|ut de
A)50] 10,000 luxo] v]3f AFELL 5,500 luxoll A H4H 7
o tha gwokou 25209 St w9 Aol uigke] 2
23 22AF 8177t B ot webA B2 |
82 50 =R wol7|Rohe B, &5, v, B
= 248t b9 228 8T ¢ U= A&
u}

sl Aol © Fad Ao Az

o

o oln

AEXO| LIE 0| AZXL &0l Ojxj= BE

FELYZEE £ZAY UEA] U2 o] 224 &
gof vA= a2 2AS7] A blending, TAAPES ©|
&2t maceration & A E ©|-8-3F maceration®] 37}X] W&
olgstel AXAE U2 A7l & Y Qe 42X HE
& FARE AR g A E 0]88 maceration Aol
242y 37%8F 3.0%0] 21 blenders AMEEINE Wi
49.5%2 134} o|AF =9kt} (Table 2, Figure 2). & S 4

Teble 2. The effect of different isolation methods on the viability
of microspores harvested from pepper flower buds

Isolation method % of viable microspore

Blending 49.5+3.9
Pestle maceration in mortar 3.7x0.1
Pestle maceration on sieve 3.0+1.1

Data are based on observations of 200~300 microspore for
each replication and three replications for each treatment.

Figure 2. FDA test for microspores isolated using different method. (A) blending, (B) pestle maceration in a mortar, (C) pestle
maceration on sieve. Viable microspores show an intense fluorescence. The scale bar (10 um) in (A) applies to all the figures.
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Figure 3. Embryos developed from microspores cultured in different media. (A) FF, (B) FN, (C) FM, (D) MM, (E) MN,‘ (F) MF.
Embryos were observed after 4 weeks of culture under the stereo microscope (10 x). The scale bar (3 mm) in (a) applies to all

the figures.
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Table 3. Influence of culture medium on the production of embryos in isolated microspore culture of hot pepper

No. of embryos/plate

Medium
g codoran
FF 3.822.4 5125 25.5+6.0 34.5:9.1
FN 9.4£3.7 9.2+¢3.3 35.815.9 54.4+8.9
FM 3.1+1.3 53225 24.4+3.4 32.5:4.8
MM 12.1:9.6 8.5+6.1 27.8:1856 48.5+33.5
MN 6.9£5.5 10.1£5.8 34.7415.7 49.2+27 .1
MF 6.5:4.1 8.7¢5.9 21.7x12.9 34.9+23.8

®ELS indicates embryo-like structure. Values are the means of three independent experiments with 6 replicates for each treatment.

Every plate contains approximately 150,000 microspores.
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Table 4. Influence of light culture period on the production of embryos in isolated microspore culture of hot pepper

No. of embryos/plate

Culture period in

dark/light (wk) 3'0525: C‘;Wt'g:’;e”dagy ELS® Total
213 43:25 13.1:3.4 18.0:11.3 333:17.4
3/2 4319 16.5:4.8 20.2:9.8 41.0£10.9
4 1.9+1.0 20.1:4.0 23.117.3 45.3:10.4
5/0 0.7£0.5 18.615.0 23.2:8.3 42.5:9.7

®ELS indicates embryo-like structure. Values are the means of four independent experiments with 4 replicates for each treatment.

Every plate contains approximately 150,000 microspores.
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Figure 4. Embryos developed from microspores after 5 weeks
of culture in NLNS medium which had been differentially
exposed to the light. (A) 2 weeks in dark/3 weeks in light, (B)
3 weeks in dark/2 weeks in light (C) 4 weeks in dark/1 week
in light (D) 5 weeks in dark. The scale bar (3 mm) in (a) applies
to all the figures.
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