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Studies on the Genetics and Physiology of
Sdlf-incompatibility Strain Yehsen Cabbage(1)

by
Tzay-Fa Sheen
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Table 1. The growth status of cabbage at the beginning of low temperature treatment




Tines of sowing Sown on Stem diameter Number of
expanded |eaves
Nov.25 12.1 13.2
Dec.26 6.9 5.6
Jan.25 4.5 39.
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Table 2. Effect of different low temperature exposure at large
seedling stage of Yehsen cabbage on bolting.
Temperature No. of days No. of plants Percent of
exposed exposed No. of plants bolted seedre




10°+2 15 20 20 100
15°+2 15 20 18 70
20°+2 15 20 0 0

3.
Table 3. Relation between different size and period of low
temperature (7°£2 ) at bolting in Yehsen cabbage.

Times of No. of days Low Low No. of plants | Percent of
i temperature | temperature
sowing exposed began on ended on bolted/No of seeder
plants exposed

0 0/6 0

10 Feb.25 Mar. 6 6/6 100
20 Feb.25 Mar. 16 6/6 100
30 Feb.25 Mar. 26 6/6 100
0 0
10 Feb.25 Mar. 6 2/6 33.3
20 Feb.25 Mar. 16 4/6 66.7
30 Feb.25 Mar. 26 5/6 83.3
0 0/6 0
10 Feb.25 Mar. 6 0/6 0
20 Feb.25 Mar. 16 0/6 0
30 Feb.25 Mar. 26 0/6 0

5 0 0
21-2-1-2-1 Back-cross
21-2-1-1-2-1 progeny
6 0 0
0.6
4.21-2-1-1-2-1-

Table 4. Test of self-incompatibility of inbred line 21-2-1-1-2-1-




Parts of open

o Parts of bud pollination |dentify of
pollination _ o
self-incompatibility
1-5 | 6-10 |11-15| 1-3 | 6-10 | 11-15|16-20
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Table 5. Test of cross-compatibility ininbred line 21-2-1-1-2-1-
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Table 6. Test of cross-compatibility between progeny of inbred line
21-1-1-1-2-1- and its parent.

& 21-2-1-1-2-1-
iy 1 2 3 4 5 6
21-2-1-1-2-1- 0 0 0 0.6 0.2 0.1
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Fig 3. The germination stage of pollen after 16 hrs. self-pollinated.
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Table 7. The differences of free amino acid exited in stigma of
self-compatibility and-incompatibility

Amino acid Self-compatibility Self-incompatibility

L-Alanine *
L-Arginine acid
L-Aspartic acid
L-Cystine
L-Glutamic acid
Glycine
L-Histidine
L-Isoleucine
L-Leucine
L-Lysine Hcl
L-Methionine
L-Phenylalanine
L-Proline
L-Serine
L-Threonine
L-Tryptophan
L-Valin

I+
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Table 8. The differences of sugar in stigma of self-compatibility and-incompatibility

Sugar Self-compatibility Self-incompatibility

Ribose
Fructose
Glucose
Maltose
Saccharose
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Cuticule pectin
Cedlulose
Sporophytic Type  Linskens(1961) Kroh (1966) &l
cuticule
1947 €
Cuticule Pectin  Cellulose
Alanine Glutamicacid Tryptophan  Histidine
Glucose
Konar  Linskens (1966)&! petunia cuticule
Christ (1959)8| Chitinase
Chitinase Chitinase
Cellulose Chitin Polysaccharides Chitin
N-acetylglucosamine
Fruton  Simmonds (1958) & Alanine  Polypetide
Glutamic acid Histidine

Tryptophan  -(NHj3) Indoly1-3-pyruvic acid -(CO,) 1.A.A.
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Summary

(1D This paper reports of various tests done during last year, 1970-1971, on the
following subjects:
1.Bolting behavior of the strains of var. Yeshen cabbage, which had been selected

for years as promising parent-stocks for developing new hybrid F1 varieties.
2.The genetic outcomes of their F1 generation of those strains which already
acquire self-incompatibility.
3.Substantial  differences between stigmas of those strains acquire
self-incompatibility and those remain compatibile on selfing, in hope to find, if
possible, a short-cut way to determine the acquiring of self-incompatibility of
plant without tedious selfing procedure after flowering.

(2)It seems that it could be sure after the test that Yeshen cabage bolts when
temperature under 17 occurs, rather high a low-temperature required as
compared to most cabbage varieties. The sponsibility of the plant to the
low-temperature denpends uon its age or size. The older or larger one are more
sensitive. Those with a diameter of the stem less than 4.5mm. do not bolt even a
long, lower temperature occurs.

(3)The six progenies of 21-2-1-1-2-1 strain, which had been identified to be
self-incompatible in last year test, remained self-incompatible. Crossing between
the progenies, and between them and their mother strains showed no sign of
compatible. Pollens gemin ated on the stigma but failed to penetrate cuticle layer
of the stigma.

(4)After paper chromatography test, it showed that there is quite a difference in the
content of amino acid and sugar between the juices abstracted from the stigmas of
the plant that acquires self-incompatibility and of that acquires none. The later
contents more alanine, glutamic acid, tryptophan histidine and glucose.

(5)Question arised that the older flower, say, 4-5 days after opening, are usually could
be selected in the self-incompatibile plant which is known as pseudogamy in
pollination. Is there any difference of the content between the stigmas of th older
flower and of newly opened flower of same plant is subjected to further
investigation.



