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Production of Haploids from Proton lon and Gamma-Ray Irradiation Treated M>
Generation of Isolated Microspores in Brassica napus L. ssp. oleifera

Kwang-Soo0 KimT, Mei-Yang Li, Young-Seok Jang, Yoon-Jung Park, and Jin—Ki Bang
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ABSTRACT This experiment was carried out to investi-
gate the effect of proton ion and gamma-ray irradiation on
microspore culture of the flower buds of M, generation 1n
winter type of Brassica napus L. ssp. oleifera. The seeds
of three rape varieties, ‘Halla’, ‘Nachan’ and ‘Tammi’ were
pretreated with proton ion and gamma-ray 400 Gy and 600
Gy, respectively. When microspore culture techniques were
used, embryogenesis was increased in some varieties by pro-
ton ion and gamma-ray irradiation treated flower buds of
M, generation than control. In genotypes ‘Naehan’ showed
the highest embryo production frequency, but “Tammi’ showed
lowest embryo production frequency. Some of the embryoids
developed directly into plantlets, whereas others developed
abnormally multilobe. Plants were regenerated and success-
fully acclimatized in pots.

Keywords : Brassica napus, mutagenesis, microspore culture,
proton ion, gamma-ray irradiation
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Fig. 1. Induction of embryogenesis from isolated microspores
culture of B. napus L.
A: Freshly isolated microspores. Bar = 10 yum; B: First
cell division in microspores after 3 days m cultured
at 32.5C, Bar=10 um; C and D: Cell clusters for-
mation after 7 days in cultured at 25°C, Bar= 10 um;
E: Torpedo embryos formation after 4 weeks in cul-
tured at 25°C, Bar= 10 um; F: Cotyledonary embryo
morphology after 4 weeks in cultured at 25C.

=, FF L AAAR HgA TS 3 5 ‘iR
FA/7E 78 =R "HU wAle AT 12709 WA

‘$tep = 2.5-3.0 mmo| 3}F]
7} 7 AN (W2 3.0-
3.5 mme| g 7oA widA HAY ATt T A U
EbTh webA] AZAZRE A A aaS S35
Al A= vl AA WA o] THedt AZAE AL Qe 3t
& A3t 7HESHA AT 4= Q= WHo] Q4 EHER

E%‘*%E H‘H ‘?ﬁf)r’ A4 4] FAA}F 400 Gy A7
FolA 2.5-3.0 mme] oM FE5T ﬁa‘%oﬂ/ﬂ 3967}
o w7} FAEo ZE AEF T /M 2 i V=S
BT, 2.0-2.5 mm2 3|9} 3.0-3.5 mme] 3} oA
& 2T AL 22 87 7S] ol BAE T At
A Ay FoAs 400 Gy AEFofA 2.0-2.5 mme} 2.5-3.0
mmol| A Z-ZF 7749} 6702 a4 wiFATE FAEE U
600 Gy A 2ol A= 2.5-3.0 mmol| ATk 10742] Hi7} %"‘é
=itk WA A2kt AFAAE 600 Gy A &Rl A=
s}2] 3719} Aelo) viAAl BAdo] M dojubA] §SIiH.
‘WEP Al 7oA 400 GyE 2ARE A2419] 2.5-3.0
mm =7]9] stEof A 350702 w7t FAE o 2 FF U
o A wiArA A Bl=vt 7 A vegew, 2 A
2.9] 2.0-2.5 mm&t 3.0-3.5 mm?] 38| A7) A= 42 4
Aot 7172 w7t FAgE o], WAL FA e ()9
AHA gAY 4= 138, 10 9 1807) Hof o ©@2 HiE FA0)
Atk kA 600 Gy A2 ollA vi7t Ad A=A %k
t}. ekAA}l 400 Gy A g]Fol A+ 3.0-3.5 mm 37], 2.5-3.0
mm 37|19 2.0-2.5 mm F7{)A 2zt 20474, 11742} 17
) A= o], 600 Gyol e A7] 349] 122, 4, 07) Ko}
o] @ol FAEHU

gop g9 A w27l AERRD JEE
o) Yol AL B T 4 UNAL AZEDo] A5H

HA] A 27} FAFSte] w9 Abge] HehE o] W 3l
= RS #ET % BEe &

A7 BAAEHAY S22 Bl A7
F AR oA 4L Bt o)t 2 A= Dunwell
£(1985), Thurling & Chay(1984), Bang 5(1991), Jang
(1997)3} Park 5(2006)°] B. napusox| & A1=2] 32|
uninucleate stagel] AZAE El= H| O] FHRFH,
s12) =7]0] whe Aol7k &S BRI A Po| EE
2} §AALRo| utet shiele] Wt} k2 ofo] whe
A o) Mg W 3 OhE A Ut Aoz A7
o w3t AR, ge B0l WA WA HelF
7ot A2 el RIS Sedetd Wy N 2
Hjol7t qlgick. ‘el g9l A kAot Aot Aele]
a2 o) wA wRSS wlme) mW AR Hel T 2
opAl ARk s 2 HlErE Eoton, Fubd A
2t HAMAE R2AGHA G2 di2FEY A Uttt

-



TEX 3 ZORIS KE2F SXH M, MO AEXZRE BheX| HiE 153

Table 1. Influence of genotype, irradiation treatment and bud size on the number of embryo and plant regeneration in winter
type of Brassica napus L.

Plant regeneration

Genotype pretreatment Dose (Gy) Bud-size Embryos number
number %
2.0-2.5 0 0 0
Control 0 2.5-3.0 0 0 0
3.0-3.5 0 0 0
2.0-2.5 8 0 0
400 2.5-3.0 396 96 24.1
p* 3.0-3.5 5 0 0
2.0-2.5 0 0 0
Halla 600 2.5-3.0 0 0 0
3.0-3.5 0 0 0
2.0-2.5 7 1 14.3
400 2.5-3.0 6 0 0
% 3.0-3.5 0 0 0
2.0-2.5 0 0 0
600 2.5-3.0 10 0 0
3.0-3.5 0 0 0
2.0-2.5 10 0 0
Control 0 2.5-3.0 138 0 0
3.0-3.5 180 18 10.0
2.0-2.5 1 0 0
400 2.5-3.0 11 8 72.7
p* 3.0-3.5 204 46 22.5
2.0-2.5 0 0 0
Naehan 600 2.5-3.0 4 0 0
3.0-3.5 122 0 0
2.0-2.5 4 2 50.0
400 2.5-3.0 350 54 154
% 3.0-3.5 71 10 14.1
2.0-2.5 0 0 0
600 2.5-3.0 0 0 0
3.0-3.5 0 0 0
2.0-2.5 0 0 0
Control 0 2.5-3.0 0 0 0
3.0-3.5 0 0 0
2.0-2.5 0 0 0
400 2.5-3.0 0 0 0
p? 3.0-35 0 0 0
2.0-2.5 0 0 0
Tammi 600 2.5-3.0 1 0 0
3.0-3.5 2 1 50.0
2.0-2.5 0 0 0
400 2.5-3.0 0 0 0
7 3.0-3.5 2 0 0
2.0-2.5 0 0 0
600 2.5-3.0 1 0 0
3.0-3.5 1 0 0

P* and 7 indicates proton ion and gamma-ray, respectively.
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Fig. 2. Process of embryo production, shoot regeneration and
acclimatization of B. napus L. A: Formation of normal
embryo; B: Direct development of embryoids into plantles
from normal embryo; C: Formation of multilobe abnor-
mal embryos; D, E: Multiple shoot formation from
multilobe abnormal embryos F: Acclimatized plantlets
in soil.
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