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Effects of Culture Condition on Embryogenesis in Microspore Culture of
Brassica napus L, Domestic Cultivar ‘Tammiyuchae’

Kwang—-Soo KimT, Yong-Hwa Lee, Hyeon—=Jun Cho, Young—-Seok Jang, and Kwang—Geun Park
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ABSTRACT For the establishment of an efficient embryo- 1 9ty H|SEL wHjrt 7St S US 2ol & U9
genesis from microspore culture in Brassica napus L. AEZ 3lAYo] o] Qo] Al7lo] 98 A vy yo
domgstw c.ultlvar ‘Tammlyucha.e’, four different factprs WMol A7t Dasih Ed], LA BfeRe =2 )
affectlr.lg mlctrospore embry(?genes1s and plantlet .regeneratlon = Holujg] HEE S Ao LAo] WS Balate] S0
were investigated. The highest embryogenesis rate was L ome Ak Aul7h AT ook 2o BAHRES 5
achieved when microspores at late uninucleate to early e e e e B wilmes

binucleate stage were isolated from flower buds with a  2or7| A3l ZIWell Ao} A, of 8l &322} v} 5= &3
length of 3.0~3.5 mm. On average, 388 embryos generated ~ RHrAlE B3 & A 9] wi7FE &3 F3HEAE ©l
from 1 ml of microspores media. The highest number of 83} X778 W88l A7) Al&E o] ) A2
embryos was obtained when microspores were subjected to 2} HjoFS £} ujabe AR o] L3 (Dunwell e

32.5C for 2 days. Embryogenesis of ‘Tammiyuchae’ was
increased with increasing microspore culture density up to
about 5x 10 ea/mL. Gradually higher culture density
repressed embryogenesis of microspores. Regeneration rate
of shoots from microspore-derived embryos was observed
in MS solid medium supplemented with 0.5 mg-L"' NAA
and 1.0 mg-L’l BA, and grew well in MS solid medium
without plant growth regulators.

Keywords : Brassica napus, microspore culture, embryogenesis,
heat treatment, culture density, regeneration
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Fig. 1. Different nuclear development stage of microspore dependent on flower bud sizes of ‘Tammiyuchae’. TE; tetrad stage,
EU; early uninucleate stage, MU; mid uninucleate stage, LU; late uninucleate stage, VG; Binucleate stage (vegetative
and generative nuclei present), VSS; Trinucleate stage (vegetative and two generative nuclei present).

Table 1. Comparison of the frequency of microspore nuclear development stage and

effect on microspore embryogenesis

according to flower bud size in ‘Tammiyuchae’. TE; tetrad stage, EU; early uninucleate stage, MU; mid uninucleate
stage, LU; late uninucleate stage, VG; Binucleate stage (vegetative and generative nuclei present), VSS; Trinucleate

stage (vegetative and two generative nuclei present).

No. of embryos/ml

Flower-bud Microspore nuclear development stage (%) (SD)
size (mm)

TE EU MU LU VG VSS
<20 80.1 19.9 -
2.1~25 30.3 60.8 8.9 -
2.6~3.0 30.3 40.8 20.9 8.0 56.6 + 8.1
3.1~35 53 154 433 337 2.3 388.3 + 44.5
3.6~4.0 11.3 15.3 45.1 28.3 220.0 = 33.0
4.1 < 5.4 94.6 -

* Means and standard deviations were calculated from three replicates.
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Table 2. Effect of heat treatment (32.5°C) duration and culture density on microspore embryogenesis in ‘Tammiyuchae’.

Heat treatment duration (day)

Microspore density (ea/mL)

No. of embryos per ml media (£SD)

1x10* _
5x10* -
0 5
1x10 _
5%10° -
1x10* 577 + 18.2
| 5%x10* 1733 + 49.6
1x10° 119.0 + 15.1
5%x10° 337+ 5.1
1x10* 50.0 + 15.1
5 5x10* 373.7 + 67.1
1x10° 179.3 + 22.0
5%10° 110.7 + 12.5
1x10* 387 + 83
; 5x10* 1163 + 19.9
1x10° 453 + 16.8
5%x10° 55.0 £ 22.5
1x10* 553+ 95
S 5x10* 86.0 + 8.9
1x10° 423+ 55
5%10° 36.0 = 16.7

* Means and standard deviations were calculated from three replicates.
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ol LxAREE WA RE7F 7MY =2 R
U, Brassica < |9 § Bl 5ol weh @A 2= 8 A
2717k T wWpRAle] Aol Q= Ao wolth
2Ae] 27) WFUE oA Az i vl o
e FE Ao YA glon], B ATeINE Anx
HjFd=7b 1x10*7)/mL & © Eo} 5x10°7)/mL & wf
o 7o A= WEAe) Mgk olAla, weFREst 1x10°
NmL o)z oA H ujdAEo] 145t ltH(Table 3).
Abdollahi e al.(2005)2 B. napus cv. Global®] A~3Z2} Hj
FAE7} 6310 7)/mLol A g Eo] 71 ety Rl

N oot pR o
oorfr o jo Lo

o

Mo P~

(*]

31, Huang ef al.(1990)2 B. napus cv. Topas 43X}

= 3~4x10"7f/mLZ wjoF A] 3~4x10°7H/mLZ wjoF
o 2y 3u) A= wpdAEe] ok, wiYdErt Y
EOLAW(1x10°7/mL) 235]2 i YL AT B
3191, Kott ef al.(1992)2 BjFUE7} Lopz| W AZLAo]
A HEEE SAAEE 9 widAyo] agitta B st

At

0 0% e

golg Al 2xAp ke Fa AwAl WA 3
o ujof 24417k ool 2EAYe] A7\ AR E BeAY
of etttk A WA A2EE w29 Aol v
o H(Fig. 2B), o] % &gt ML Fo| Lo} ujeF 1
oA F AEYee] P N(Fig 20) HF 25 Fof £
o7 o] 753t 3 ll(globular embryo)’l FAES
2l 4= lUtk(Fig. 2D). = AL H= AlZiddS
Foto] Alaaulheart-shape embryo) 41719} of |l

(torpedo embryo) A|7]E AA wlj%F 455 Zofl= 2P} 5}
v S 9 #e)7} dgsto] 2 A]7|(cotyledonary embryo) 2]
v 2 sk th(Fig. 2E). AGAI719] vie S dE st



I &8 ST BOIRMWA 22X} Y Al BIGZZHO| BHREE OIXI= €T 321

Fig. 2. Embryogenesis from microspore culture of ‘Tammiyuchae’. A: Freshly isolated microspores, B: First division after 2
days in culture, C: Cell clusters formation after 7 days in culture, D: Globular stage embryos formation after 2 weeks
in culture, E: Torpedo and cotyledonary stage embryos formation after 4 weeks in culture, F: Maturated embryo, G:

Root elongation, H: Regeneration of haploids.

Table 3. Effects of plant growth regulators on shoot regeneration from microspore-derived embryos of ‘Tammiyuchae’.

Plant growth regulators (mg - L'l) No. of inoculated

hoot ti
Shoot regeneration No. of shoots per explant

NAA BA embryos frequency (%)
0 0 60 333 1.7 £ 03
0.1 0.5 60 63.3 3.8 £ 0.7
1 60 81.7 36 £ 09
2 60 76.7 43 £ 12
0.5 0.5 60 73.3 39 £ 0.7
1 60 93.3 6.6 £ 0.5
2 60 78.3 53 + 1.1

* Means and standard deviations were calculated from three replicates.
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——

Embryoformation

@wilh PGR % without PGR

Root formation

2 Secondary-embryo
formation

Shoot regeneration

Fig. 3. Different regeneration pathway in microspore culture
of ‘Tammiyuchae’. PGR: Plant growth regulator.
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