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Application of in vitro Culture Methods for Overcoming Cross—incompatibility
in Interspecific Crosses between L. longiflorum and L. cernuum
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ABSTRACT Embryo culture, ovule culture and ovary dlice culture were tested to find optimum method for overcom-
ing post fertilization barrier in interspecific crosses between L. longiflorum ‘Gelria and L. cernuum. Although reciprocal
crosses between the species were carried out by cut-style pollination method, fruits developed only in crosses of L.
longiflorumxL. cernuum. On the 40 days after pollination, ovaries were sliced into 2-4mm thickness and cultured on
a hormone-free Murashige-Skoog (MS) medium, supplemented with 2%, 4%, 6%, 8% and 10% sucrose. For the L.
longiflorum ‘Gelria xL. cernuum cross, ovule development was found to be best at 6% sucrose and a lot of hybrid plant
lets established directly from the ovary dice culture and subsequent ovule culture. High concentration of sucrose above
8% made ovules abort or vitrificate from 40 days after culture. In contrast, ovules from the L. cernuumxL. longiflorum
‘Gelria’ cross swelled well in ovary dice culture, however, they did not germinated in subsequent ovule culture. On
the 60 days after pollination, ovules thicker than 0.6mm was interpreted as one containing embryo. The embryo size
ranged from 1.2 mm to 1.7 mm, and in vitro development of the excised embryos was found to be best with the MS
medium (pH 5.8), supplemented with 0.1-1 mg- L™ NAA and 6% sucrose. Thick ovules excised 60 days after
pollination germinated about 60% as normal seeds in MS medium supplemented with 6% sucrose and free hormone.
The ovule culture 60 days after pollination was concluded to be most recommendable to produce interspecific hybrids
in large scale crosses between L. longiflorum ‘Gelria and L. cernuum by the reason of easy procedure.
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Table 1. Effect of sucrose concentration on the production of interspecific hybrids between L. longiflorum ‘Gelria and L. cernuunr
by ovary slice culture at 40 days after pollination using cut style pollination method.

Species crossed Sucrose No. of ovary No. of ovules No. of ovules No. of ovules No. of
(%) disks cultured  developed (30DAC)* developed (40DAC) cultured plants
L. longiflorum 2 30 132 36 25 0
xL. cernuum 4 30 197 63 50 5
6 30 233 87 65 7
8 30 255 35 25 1
10 30 232 35 25 1
L.cernuum 2 5 17 7 7 0
xL. longiflorum 4 5 23 19 15 0
6 5 21 18 15 0
8 5 14 6 6 0
10 5 16 8 8 0
’DAC: days after culture
efdthFig. 49) A). o] Z7] B9l wjE FAe wiF(Fig. 49
B)7H EAISE A& ¢ 4 At ol wiFE w7t g wiFs)
Zole sl oy FA7E A5 % 7401 o Z AHo 14
wjF oot TAE AR Ftaztdl o8 e B9 B
_ = 12 [ ] w.
wjF Zolo} wjFFAE SA3 1 %::—E_r yehd o] Fig. 1] e *
= b
ch L 2-10mm Ao 609 WIS el S| omammg e % g
B seeds e oo
Wi FAE 02-12mmel Wolg dehiglod WFFAE £y . N
0.6mm o] Az} 0.6mm olsle] A0 Felo] FREUC, o] £ 3 o g .00
EraE3 #lE AU gl A& 06mm o) BEg o) 3E . di8 ﬂ e .
- - 2 )
2 A3 wlE shold 4= ) w ®
& Fig. 49 BAE 4313 WS 2RI 4 ASUTh , c.g..-:“,.‘
CEE AL O6mm o139 FE 435 WEE 15 U P ee ¢
vleh S 2k Aaseld QolAls WiFE 2AF Ao o 2 1 & 5w

Table 29} 2t} 2] Ao} o Euele) A7krolr =

e} S M= Ao

7}
A 2P 2t 11.8% 9 16%E etk 28g &
ok
o]

1%9] 2455 HEpiiow g‘z}ﬁl

=
F3€ w7 itk
A

02 AREole e

3 BEOF ARESIRE o

N

Seed length(mm)

Seed length (mm)

Fig. 1. Distribution of seed sizes in interspecific cross between
L. longiflorum and L. cernuum.
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Table 2. The number of fertilized ovules and the percents of fertilization in interspecific crosses between L. longiflorum and L.
cernuum. Cut style pollination methods were applied.

_— No. of ovules No. of ovules Fertilization’
Combinations per ovary (A) fertilized/ovary (B) (%)
L. longiflorum ‘Gelria selfing 1,326+30° 157+15 11.8
L. cernuum selfing 120+20 75+10 16.0
L. longiflorum ‘Gelria xL. cernuum 1,326+30 12545 1.0
L. cernuumxL. longiflorum ‘Gelia 120+20 0 0

“Standard errors
YA+Bx100
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Fig. 2. Effect of sucrose concentration on the growth of
immature embryo (1.5 mm length) obtained from interspe-
cific cross between L. longiflorum and L. cernuum at 60
days after pollination.

Table 3. Effect of NAA concentration on the germination of
immature embryo obtained from inter-specific cross between
L. longiflorum and L. cernuum at 60 days after pollination.

Concentration No. of embryos No. of embryos Germination
(mg- LY cultured germinated (%)
Sucrose 6% 14 9 64.2
Sucrose 6%+NAA 0.1 14 12 85.7
Sucrose 6%+NAA 1 14 8 57.1
Sucrose 6%+NAA 3 14 1 71
Sucrose 6%+NAA 5 14 2 14.3

*Embryos were cultured on MS medium
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Fig. 3. Effect of NAA concentration on the growth of imma-
ture embryo of interspecific cross between L. longiflorum
‘Gelria’ xL. cernuum.

Table 4. Effect of sucrose concentration on the germination of
ovule obtained from the cross between L. longiflorum
‘Gelria xL. cernuum at 60 days after pollination.

Sucrose No. of ovules No. of ovules Germination
(%) cultured germinated (%)
2 15 3 20.0
4 15 8 53.3
6 15 9 60.0
8 15 3 20.0
10 15 4 26.6
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Fig. 4. Morphological characteristics of ovary, ovary slice and seedlings. A: Morphological character of ovaries at 60 days after
pollination between L. longiflorum ‘Gelria’ xL. cernuum. Arrow heads indicate the position of ovules containing embryo. B:
Longitudinal section of an ovule containing linear embryo. C: Development of ovules in ovary dice culture from the cross between
L. longiflorum ‘Gelria xL. cernuum. Note the swollen ovules inside the ovary slice. Bar =5mm. D: Direct embryo germination
in ovary slice culture 45 days after culture. E: Germination of hybrid ovules from cross between L. longiflorum ‘Gelria xL.
cernuum observed 21 days after ovule culture. F: Hybrid plant lets with multi-shoot and roots from immature seeds obtained
from the interspecific cross between L. longiflorum ‘Gelria xL. cernuum.
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