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In the past; even in the early mneteen fifties, the gene was conSIdered
as a functional entlty within which ‘genetical recomblnatlon did ‘not occur.
However, recent genet1c analys1s has increased enormously its resolvmg power :
owing to the development of m1crob1al genetics and utilization of recombmation
as an 1mportant process ‘of genetic analys1s Many studies have been done on
the fine structure analys1s of one gene, The results of Benzer (1955) with
bacterlophage, of Prxtchard (1955) W1th Aspergzllus, and of Demerec, Blomstrand
- and Demerec (1955) with Salmonella and of others, ‘all came to the same,
conclusmn that there Were several mutatlonal s1tes within a smgle functional
reglon, i. e. that one site would mutate in more than one Ways from the wild
- type. ' : : .

Nelson (1957) suggested that similar studies could also be made with
~ higher orgamsms such as maize but these studles would be limited to the study, ,
of a gene with a goodswed populatmn Wlth waxy gene, there existed the o
phenomenon of :‘dlmorphlsmy Wz pollen would be stained black and wx brown
- with I.KI solution. This was ¢Oﬁpled' with the fact that 1atge population could
“be obtained for investigation when pollen grains were nsed as the unit of
observatlon The differential stammg could be accounted for by the fact that the
standard type Wx poIIen grains consisted of amylose and amylopectm (1:3) in the .
starch grantles, while the wx mutant contained amylopectm only. By crossing

five independently occurring spontaneous wx mutant stralns and examined the S

F1 pollen grains, Nelson (1959) found recombination .occurred between dlfferentg,’
's1tes within a single ‘cistron”, Accordmg to Pontecorvo (1958), the ensemble of
mutational sites at whlch the mutants were non- complementary to each other

—and showed cis-trans effect was the “eistron” which was first named by Benzer

, (195’7) Stlll later; Nelson (1962), observed that high ‘frequencies of Wx pollen -

gralns Whlch were h1gher than either. of the parental stocks were obtamed i :
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by both pollen analysis (102 10-%) ‘and by conventional backcross (99x10-%).
1t was noticed that heterozygosity for mutant alleles ‘at the waxy locus was
a prerequisite for Wx frequencies above the parental stocks. ,

Glutmous rice is a cultivated varrety for many generatlons in many parts
of the world where rice is grown. The genetics of this character is similar
to that waxy in maize (sée literature citation of Chao, 1928). Instead of being
~ designated as Wx wx in maize, the gene symbol is Gl gl in rice.

It occurred to us that by using Nelson’s method of study, we mlght be able:
to find out the eXIStence of genic sites of this locus if we could make crosses
~of different varletles of glutinous rice as they were found. in different parts of
the world after bemg isolated by space for so many generations of cultivation
: 1nlthe;course of evolution.  Accordingly; 31 ‘varieties of glu’cmous nce (15
j‘aponiea and 16 indica) were selected and crossed in different: combmatmns
If it could be arranged the male parent used must - possess dominant . genetic
‘marker(s), so as to enable us to identify the authentlclty of the hybrids later. '
Altogether, there were 56 corsses from which F, plants were obtained and the
hybridity Was authentlc Hybnds between indica and japonica W1th high ste-
rility ‘were dxscarded because it would comphcate the issue. Accordingly, most
“of the counts were obtamed from- hybrids of mdlca W1th 1nd1ca and japonica
“with japonica. However, sterility was rather hrgh even in some of the intra-
sub-specific crosses. L e

The results are shown in table 1 The number of*pollen granis of eacﬂhs

, ﬁoret Would vary from 2000 to 6,000 dependmg on the fertlhty of the hybrids.

Table 1. Estzmates of Gl frequenczes of 56 crosses between 31
, glutmous varzetzes in a’zﬁ"erent combmaz‘zons

P T e

—indica |
5301(7) x 5305() . 200140 , 1.99
s301G) % BTG | 35,040 I 0

| s3026) x BRO7G) | 69100 Loy
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From table I, it can be seen that the méjority of the hybrids have high GI
frequencies., It could be assumed, therefore, that intra-locus recombination -
“would have taken place. From these preliminary results, 6 indica  varieties
were chosen based on the high frequency of GI when they were in combination
with ~other varieties, ~ For comparisdn, the GI frequencies of these chosen
varieties are presented in table 2,

Table 2.  Estimates of Gl frequencies of the chosen
indica glutirous stocks. : :

‘ Variefy : No. of microspores estimated Gl frequency. (x10-5)
5028 86,150 35
5029 ' 91,980 - 4.3
5109 86,540 ' o 6.9
5110 84,640 7.1
5122 84,580 : : 0
5805 83,720 ‘ 0

There is variation of GJ frequency amon%% these varieties. However; they
are much lower than the hybrids in which they are involved. The occurrence
of Gl in these parental stocks may be explained by spontaneous mutation.
Diallel crosses are to be made so as to work out the complementation of these
sites later, - ' L ' '

 Summary

Fifty-six different crosses were made .by using' 31 different glutinous
varieties selected from stocks with distant origins. ~Nelson’s technique was
followed in the fine structure analysis of this gene locus. . The GI frequencies
varied from different cfoéses. Some had no Gl The combination with highestf

G frequency had 52.12%10~% For further complementation studies; 6 indica

. wvarieties were chosen based on their high frequencies of G! in the hybrids they
were involved. The G! frequencies of ' these parental varieties W'eré very much
lower than that of their hybrids. '
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