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Embryo Culture of Interspecific Hybrid in Brassica spp.
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Chuanpis Aroonrungsikul Sumontha Nopparatana and Prateang Donsompai

ABSTRACT

Vernalization of imbibed seed of Brassica campestris and B. juncea and one month old plant
of B. oleracea were investigated at 5°C, continuous illumination for 30 and 45 days, respectively.
Vernalization procedures and flowering synchronization were adjusted to enhance the flower buds for
making interspecies pollination. Then, each pot plant was kept in growth cabinet which controlled 23-
25°C and continuous light duration. Twenty days after pollination, the hybrid capsules were collected
and embryos rescued into the modified MS medium addition with 10% (V/V) coconut juice, 300 mg/l
casein hydrolysate, 0.1 mg/l NAA and 0.1 mg/l BA. Thirty days after culture the hybrid embryos
betweenB. campestris x B. oleracea, B. juncea x B. campestris, B. juncea x B. oleracea, B. campestris x
B. juncea were regenerated to plantlets. Phenotype character of the interspecific hybrids and their
parents were examined, the electrophoresis banding pattern of esterase (EST), malate dehydrogenase
(MDH), and alcohol dehydrogenase (ADH) pattern were revealed, as well,

Key words : Brassica spp., interspecific hybrid, embryo rescue, vernalization, electrophoresis
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Table 1  Interspecific hybrids through embryo culture of Brassica spp.

Length of No.embryo No.embryo No.hybrid %hybridl/
Combination capsule per rescued plantlet plant
(mm.) capsule obtained
B. campestris var.
pekinensis
x B. juncea” 16.67 + 2.31  6.38 + 2.07 239 1 0.42
x B. juncea® 10.14 + +2.30 6.47 + 1.92 317 6 1.89
X B. oleracea var.
alboglabra’ 13.74 + 1.95  5.38 + 1.80 86 1 1.16
B. campestris var.
parachinensisd/
x B. juncea™ 32.00 + 2.93  7.68 % 2.10 622 13 2.09
X B. junceaC/ 29.68 + 2.75 5.42 + 1.89 770 1 0.13
B. campestris var.
parachinensis®
X B. oleracea var.
alboglabraf/ 19.75 + 0.87 6.29 * 1.82 44 3 6.82
B. campestris var.
chinensis
x B. juncea® 22.87 + 2.38  4.58 * 1.81 216 7 3.26
x B. juncea® 21.31 + 2.256  3.84 * 1.69 189 5 2.65
X B. oleraceavar.
albog]abraf/ 15.50 + 1.98 2.00 = 1.00 8 2 25.00
X B. oleracea var.
aIbogIabrag/ 20.50 £+ 1.79 2.33 £+ 1.00 1 1 100.00
B. campesm'sh/
x B. juncea” 22.77 + 2.05 3.7 + 1.09 37 16 43.24

B. juncea”

X B. campestris var.
pekinensis 21.53 + 2.30 3.43 + 1.67 72 10 13.89
X B. campestris var.

parachinensis?  20.19 + 2.57  3.73 + 1.84 56 1 1.79
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Table 1 (Continue)

Length of No.embryo No.embryo  No.hybrid %hybridl/
Combination capsule per rescued plantlet plant
(mm.) capsule obtained
X B. campestris var.
parachinensis®’ 19.02 £2.07  2.85 +1.38 57 3 5.26
X B. campestris var.
chinensis 20.25 +2.22 2.76 +1.25 57 19 33.33
B. junceaC/
X B. campestris var.
pekinensis 18.28 +1.63 2.70 +1.42 62 5 8.06
x B. campestris var.
parachinensisd/ 17.52 +1.83 2.16 £ 1.19 41 9 21.95
X B. campestris var.
parachinensis®’ 19.00 + 1.82 3.21 +1.68 91 20 21.98
X B. campestris var.
chinensis 20.27 £ 2.04 4.18 +1.63 163 44 26.99
x B. oleracea var.
alboglabra 13.59 +1.97 3.38 +1.31 28 5 17.86
a/ Leaf Mustard (Head type) (V) e/ Tsui-Sim Green stalk Cabbage (V)
b/ Mustard Green (V,,) f/ Leaf Kailaan (Taiwan) v,
¢/ Kobutakana (V .) g/ Leaf Kailaan (Republic of China), (V )
d/ Flowering Stalk Chinese Cabbage (V4) h/ Hiroshimana (V)
No. of hybrid plant
1/ % hybrid plant x 100

No. of embryo explant
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Table 2 Plant height, petiole length (cm) and leaf characters of some interspecific hybrids.

Leaf
Combination Petiole Plant
Length (cm) Width (cm) Incision Margin Colour length height
v4XV9 14.49 £1.52  8.41 £0.96 S E Green 7.11 £ 2.06 21.62 +5.36
v6Xv10 10.80 + 2.65 9.17 £ 0.76 L E Green 9.83 + 2.02 22.75 £7.42
V7XVv9 12.93 +£1.90 7.95 +£2.01 L E Light green 5.08 + 0.49 23.75 £1.086
V7xvll 11.38 £1.03 10.00 +£1.08 L E Green 6.68 +0.72 27.00
vaxv3 21.00 £2.356 12.00 £1.22 L C Light green  6.00 +3.08 17.00
VOXV7 12.67 £1.04 8.50 + 0.50 L C Light green 4.67 £1.042 23.10 £7.41
v13xv4 14.31 £ 2.71 7.88 £1.51 L C Green 5.59 £ 0.99 22.20 +2.68
v13Xxve 18.70 £ 2.61 8.96 +1.43 L D Green 5.86 + 0.96 25.94 +£2.03
v13xV7 15.94 + 3.53 9.60 +£1.87 L C Green 5.33 +£1..59 20.77 £5.06
v13xv10 11.88 £1.55 6.88 + 0.85 L E Green 7.00 £1.00 18.00
Sources : IBPGR (1990) E = Entrie
= Sinuate C = Crenate
L = Lyrate D = Dentate

v, = B campestris var. pekinensis v, = B campestris var. parachinensis

Vs, = B. campestris var. parachinensis v, = B. campestris var chinensis

v, = B juncea Vo = B oleracca var. alboglabra

v = B. oleracea var. alboglabra \} = B. juncea

vV,) fnsedunnida (V5 V) HOZUULLH (V,, V)
M B. campestris var. parachinensis (V4) 1y
B. juncea (Vy) 3o B. campestris  var. chinensis
(V7) iy B. juncea (Vg) 130 B. oleracea (Vn)
iU B. campestris var. parachinensis (Vy) uow
B. juncea (V) i ,,B campestris  var.chinensis
v,) WUNTIAUHUUAL (Figure 1) AWGAVDIAY
gﬂwﬁnﬁmq 2 ieundsdivilgnegsznin 15-30
. Falgnlunszansdunay nuldvesmuaudann
iaaden (Table 2) gUs19vedly Fu vovlu nazvina
voafuly (Table 2, and Figure 2) Aveanengn
naudnlvgeziinondinios  uligonauiil B,

I~ 3 3 .
oleracea 1UAUWONMY NUVDY Hossain et al.

13

(1088) swanliadrwiuflognwan B. oleracea
var. capitata NU B. campestris var. pekinensis 1%
Aondindosvasignuansenin B. oleracea var.
aIbogIabra U B. campestris var. pekinensis (tay
B. oleracea var. capitata fi Ra;tmmxssaﬁvusl?’l‘ﬂﬂﬂﬁ'lm

anuauystiveunasifluguanduriia
Tulodfimudmuauysaideusham  Temafisuifa
aongUsAalndnn  nswanduewaumalild

&

1uaﬁfu1sm1ﬂ31uzmysﬂfmmmﬂsﬁuéﬁixuzﬂanmu
Wufinuiiifios 1630 1 51.58% vogway B.
campestris var. parachinensis N B. Jjuncea a"’mfj
Has

WOUSYMIW B. campestris var. chinensis

v ¥
var. pekinensis Weuny  B. juncea Wu Uanw
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Figure 1 Phenotypic character of interspecific hybrids

a

b
¢
d

B. oleracea var. alboglabra x B. campestris var. parachinensis

B. juncea x B. campestris var. chinensis

B. campestris var. chinensis x B. juncea

B. juncea x B. campestris var. parachinensis (right) and its reciprocal (left)

Figure 2 Leaf characters : shape, margin, basal and petiole of interspecific hybrids

a

b
c
d

B. juncea x B. oleracea var. alboglabra

B. campestris var. parachinensis x B. junce

B. campestris var. chinensis x B. oleracea var. alboglabra
B. campestris var. chinensis x B. juncea
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Figure 3 Esterase banding pattern of the interspecific hybrids and their parants

4 and 6 = B. campestris var. parachinensis
7 = B. campestris var. chinensis
9 = B juncea
13 = B. juncea

"l

Figure 4 The banding pattern of malate dehydrogenase (MDH) (A) and alcohol dehydrogenase
(ADH) (B) of the interspecific hybrids and their parents.
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Table 3  Pollen fertility percentage of some
interspecific combinations.

Combination Pollen fertility
B. campestris var. parachinensise/

x B. junceab/ 51.58
B. campestris var. chinensis

x B. junceab/ 35.50
B. campestris vas. parachinensisd/

x B. junceaa/ 16.30
B. campestris var. pekinensisf/

x B. juncea® 49.00
B. juncea ¢/ x B. oleracea

var. alboglabrag/ 56.00

a/ Leaf Mustard (Head type)

e/ Tsui-Sim Green Stalk Cabbage
b/ Mustard Green

f/ Hiroshimana

¢/ Kobutakana

g/ Leaf Kailaan (Taiwan)

d/  Flowering Stalk Chinese Cabbage
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