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Introduction .

Intergenomic pairing of ‘chromosomes in the F; hybrid of Oryza sativa and
O. australiensis was reported by many workers (Shastry ef al. 1961; Li et al.
1963;  Wu et al, 1964). Since it is impossible to identify- chromosomes at.
metaphase I, specific pairing was not evidently seen identified in the previous
studies mentioned. ‘

Recently a series of “Simplex” lines was isolated by currently b'ackcrossing
the hybrids of O. sativaXO. australiensis to O. sativa. Each of these lines had
a complete set of 24 chromosomes (AA) from diploid O. sativa plus one of the
chromosomes (Ey;-Ey,. ..., Ei2) of O. australiensis.. In the present study, it' was
- intended to clarify whether the chromosome association is spicific or at random
in the hybrid. Statistical anslysis is applied on examination of PMC’s at MI
stage in F; and simplex plants. :

Materials and Methods

Parents in O. sativax Q. australiensis cross were Taichung No. 65, a japonica :
variety of O. sativa and WO008, a strain of O. australiensis of Dr. OKa’s collection.
Aceto-carmine smear method was used throughout this study.

Results and Discussion

Since the chromosomes of O. australiensis. were made up mostly of hetero-
chromatic material as compared with the highly euchromatic consistency of
O. sativa chromosothes when they were stained with cgrmine the former were
stained much darker and the chromosomes were bigger in size at metaphase of
meiotic- division as compared with those of O. safiva. Thus the chromosomes of

“both parents can be differentiated. In the Fi hybrid 105 PMC’s were examined
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‘Table 1. Chromosome association at MI in the hybrid of
0. sativa (AA)XO0. australiensis (EE)
I I il
T 0 - - . Frequency
A+E AA ; AR \ " EE AAA ‘ _AAE ‘u-AEE S
24 ' ‘ ‘ 10
22 S ; 4
22 1 1
20 1 1 10
20 2 1
20 1 1 3
20 2 6
20 1 1 1
19 1 1 1
18 - 2 1 3
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18. 1 1 4
18 3 5
8- ¢+ 1 2 7.
18 2 1. 2
17 1 1 1 1
16 1 '3 3
16 2 1 1 4
16 2 9 : 2
16 4 3
16 Y 2 1 4
15 2 1 1 1
15 1 2 1 1
14 1 4 2
14 1 3 1 5
14 2 3 ‘ 3
14 3 2 2
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S8 1 3 1 1
13 1 2 1 1 2
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1208 2 1 g
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Total 11,836 | 104 186 37 2 5 3 105
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Jan;, 1969 Ku, éf'al. =Oryza sativax O. australiensis 49

at MI and various type of chromosome association were found (Table 1),
There were 5 AAE associations (15 chromosomes. mvolved) found. Whereas in
the smplex plants, chromosome pairing was mvarlably found to be between
\homologous chromosomes of O. sativa (AA) and there was not a smgle AAE
assoc1atlon _pair found in the 12 simplex plants of 200 PMC’s counted for each
type. In comparison the frequencies of AAE association in F; and - simplex
plunts (Table 2), 22 tests showed that the dlfference was hxghly sxgmﬁcant

Table 2.  Number of chromosomes mvolved in AAE‘ and other types
of association in ¥y and szmplex plcmts

AAE " hot AAB* ST o
Fy S ' 15 © 2,505 o 20
Simplex 0 | 5000 5,000
~ Total 15 o 7805 | 7,520
— AA, A, EE, AAA, ARE included
X*=2982  ldf p<1%

Th1s difference can be attr1buted to the d1fference in the homology: among
the chromosomes concerned In F; more frequent assoc1at1ons of chromosomes
are between genomes rather than those within genomes (Tabe 3). The 22 test
for independent association was highly significant, = This shows that there
exists a certain amount of homology between A and E chromosomes. Based
on this fact, it can then be inferred that the pairing is spec1ﬁc rather random.
However, ‘this homology between chromosomes of dlfferent genomes is not
strong enough for E chromosomes- to compete kfor, association with its partially
homologous A chromos‘omé pairs. - As a result, no AAE association was ever
found in all the simplex plants as far as our. observatmns Went While in Fy o
homology is higher between chromosomes of different genomes than that within

‘genomes, ~ This is indicated by more frequent inter-genomic association seen
in Table 3.

Table 3. Number of chromosomes in between and within
genomic association in Fi

éﬁ%‘ig‘;};g Involving no A Total
Association involving E 396 74 470
Involving no E 214 1,836 2,050
Total 610 1,910 2,520
¥*=1,143.10 1df p<1%
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Conclusion and Summary

In Fy of O. sativax O. australiensis, more frequent chromosome associations
were found between genomes than those within genomes. ThlS showed that
~chrom050mes of different genomes had higher "homology than homoeologous
ones and provided' an evidence of specific chromosomes pairing in the hybrid.

In simplex plants, not a single AAE association was found in all the stud1es
It showed that the E chromosomes failed altogether in competl‘mon for associa-
tion with its partially homologous A chromosome pairs..
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