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Fertilization and Embryo Development in Pollination
and Culture for Interspecific and Intergeneric
Crossing of Forage Crops
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ABSTRACT

The ovaries or the ovules of grasses were pollinated and cultured in vitro to raise the interspecific or the
intergeneric hybrids between tall fescue, meadow fescue, and Italian ryegrass. The isolated and suface-sterili-
zed pistils were dusted with compatible pollens on stigma, on stump after removing stigma, or on excised
ovule. Furthermore, the fertilized ovaries and ovules were cultured on MS, M6, or White’s media and treated
with plant growth regulators: IAA, kinetin, BA to promote embryo development and seed maturity.

The in vitro fertilization in grass species ranged from 44 to 92% depending on ovary and pollen parents. The
stigmatic pollination was resulted in 67.8% fertilization, the stump pollination 89.0%, and the excised ovule
pollination 61.0%, repectively. White’s medium was the most effective to provide embryo development and
seed maturity in grass species. And the combined treatment of IAA 10mg/i, kinetin 0.2mg/l, was better than
the non-treatment. Only two seedlings, one complete and one abnormal with root formation were obtained
from 127 ovaryies cultured. The anatomy of ovules in vitro cultured was revealed the differentiation of

vascular system and meristematic tissue, and the formation of sclerenchyma cells inside ovule.
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A tall fescue X meadow fescue
B tall fescue X Italian ryegrass
C meadow fescue X tall fescue
D meadow fescue X Italian ryegrass
E Italian ryegrass X tall fescue
F Italian ryegrass X meadow fescue
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Table 1. Percentage of fertilization by in vitro pollination methods in crossing of Festuca and Lolium genus.

Pollination -
. Stigmatic Stump Excised ovule X
crossing
A: Tf x Mf 17.0% 90.5% 25.0% 44.2%
B: Tfx Ir 81.3 89.3 68.4 79.7
C: Mf x Tf 40.0 85.7 57.7 61.1
D: Mfx Ir 88.2 92.1 64.7 81.7
E: Irx Tf 83.2 85.3 65.0 77.9
F: Ir x Mf 97.2 95.1 85.2 92.5
X 67.8 89.0 61.0

Tf: Tall fescue, Mf: Meadow fescue, Ir: Italian ryegrass
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Fig. 1. Maturity of Festuca ovules cultured with
treatments of IAA and kinetin.
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Fig. 2. Maturity of Festuca ovules cultured with
treatments of IAA and BA.

Table 2. Effects of culture media on ovule maturity and germination in in vitro pollinated tall fescue x

meadow fescue.

. No. of ovary Degree of No. of germinated plants
Type of medium cultured maturity normal abnormal
MS medium 45 6.9 3.2 0 1
N6 medium 38 7.3+2.5 1 4]
White’s medium 44 9.5+0.8 0 0

- 458 —



R
Longitudinal section of ovary, Lolium multiflorum.
Note fusion of egg nucleus with sperum nucleus of
F. arundinacea. Passage of pollen tube growth, at
4 hours after in vitro pollination.

Longitudinal section of ovary 5 days after pollina-
tion, Lolium multiflorum, in vitro pollinated with
F. arundinacea. Note development of embryo tissue
( <) and endosperm.
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Embro sac of Lolium multiflorum, Note egg
nucleus, polar nucleus, and antipodal cells,

Longitudinal section ovary, Lolium mutiflorum, at
18 hours after in vitro pollination with pollens of
F. arundinacea.

e 2o
Transverse section of 50 days old ovule, in vitro
pollinated and cultured. Note differentiation of
vascular system, and formation of sclerenchyma
cells.
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