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In pursuance of the work done in 1964 (Li ef al 1965), six indica glutinous
varieties of these original sixteen used in the preliminary trial were chosen
for further studies. The choice was made on the basis that there were high
frequencies of Gl(+) showing interloci recombinations when these said varieties
were in combination with others. Both direct and reciprocal diallel crosses
were made. ‘To our greatest surprise, due to some seasonal or other unknown
factor or factors, all the pollen grains were being stained brown after twenty
such crosses were examined. So the examination was given up finally. In the
spring of 1966, the same diallel crosses were made again, and the pollen grains
of the F; hybrid were again examined in the fall of the same year after the
pollen grains were stained with jodine solution. The results obtained were
approaching expectation and are shown in Table 1.

In each cross the pollen grains of twenty spikelets were counted. Generally
the count would reach a total between 50,000-140,000 grains. A diallel cross of
six varieties would mean that there would be 15 such crosses. When direct
and reciprocal crosses were also made, there would be 30 such interlocus
recombination in all. ‘The highest GI(+) frequency in a single cross was 66.39
{BXF), and the lowest was 13.80 (ExF). All Gl(+) frequencies in the .
hybrids were higher than the parental varieties as shown in Table 2.

Form Table 3, the standard deviation of GI(+) frequency of each cross

)

was calculated using the formula a=,/ Lln'fp—, while p was the GI(-+) fre-

quency and # was the total grains counted.

In the third column of Table 3, “Fiducial limit, +3¢” it was calculated to
obtain an accurancy of sampling to reach 99.7% efficiency. From these calcu-
lations the maximum and minimum frequencies of Gl(+4) were calculated.
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Table 1. Estimates of Gl(+) frequencies of the diallel cross of
six glutinous varieties (direct and reciprocal).

No. of pollen| Frequency No. of pollen| Frequency .
Crosses grains counted| of GI(-+) Crosses grains counted| of GI(+)
(estimated) (%x10-%) (estimated) (x10-%)
5028( A) % 5029(B) 120,570 32.34 5020(B) x5028(A) 119,650 ‘ 25.07
5028(A) x5109(C) 111,469 26.01 5109(C) x5028(A.) 111,210 30.57
5028(A) x5110(D) 102,700 . 59.39 5110(D) x 5028 (A) 106,990 52.34
5028(A) x5122(E) 96,120 37.45 5122(E) x5028(A) 110,320 18.12
5028(A) x5805(F) 130,840 18.34 58()5( F) x5028(A)| , 141,000 33.33
5029(B) %x5106(C) 79,090 32.87 5109(C) x5029(B) 96,210 64.44
5029(B) x5110(D) 69,440 27.36 5110(D) % 5029(B) 81,760 64.82
5029(B) x5122(E) 69,200 55.74 5122(E) x5029(B) 56,230 65.80
5029(B) x5805(F) 99,410 66.39 5805(F) x5029(B) 117,180 71.82
5109(C) x5110(D) 103,400 37.71 5110(D) x5109(C) 72,320 55.30
5109(C) x5122(E) 66,210 48.33 5122(E) % 5109(C) 63,690 20.34
5109(C) x5805(F) 109,480 31.05 5805( F) x5109(C) 104,680 32.47
5110(D) x5122(E) 91,480 27.32 5122(E) x5110(D) 80,570 31.02
5110(D) x5805(F) 78,430 61.20 5805( F) x5110(D) 81,620 33.08
5122(E) x5805(F) 92,840 14.00 5805(F ) x5122(E) 86,920 13.80

Table 2. GI(-+) frequency of the chosen indica glutinous stocks.

Accession . Results of 1964 Results of 1966 Average
Cod Original Pl of No. of No. of for
mbe - Chinese ?icei pollen Frequency pollen Frequency| both
“uN e name origin grains of GI(+) grains of GI(+) | years
o. counted (%x10-%) counted (x10-%) | (x10-%) .
(estimated) (estimated)
. Mainland
5028 (A)Yen-no China 86,150 3.50 77,090 0 1.80
5029 (B)Wu-no-tao M"gﬁ‘ill";‘;‘d 91,980 4.30 86,420 6.94 5.60
5109 (C)|ChIent2 iTqiwan 86,540 690 - | 66420 6.02 6.50
5110 (D) Mﬁgg'h“a' Taiwan 84,640 7.10 78,530 6.38 6.70
5122 (B)Chib-chuelimaiwan 84,580 0 73,450 2.72 1,30
Warisan- :
5805 (F) mochi 2 ‘Taiwan 83,720 0 - 77,210 0 0

However there were two suppositions to be taken for granted: 1) there was
no maternal effect ocurring in the direct and reciprocal cross, and 2) assump-

tion must be made that there was no mutation in the parents. (‘This was not
Finally, the genetic map of the glutinous gene

so as is shown in Table 2).

was constructed of these six genic sites.

From Fig. 1, it can be seen that all
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" Table 3. Gl frequenczes with their stand’am’ a’evmtzon of
- " the diallel crosses.

Frequency of Fiducial Fiducial 1nterval of GI{+)
g 5
Cross GI(+) limit, 436 frequency, (x10-%)
‘ (%x10-%) (x10-9) Maximum Minimum
B 287 . 410.38 39.08 18.32
C 28.3 +10.71 3001 17.56
AxD 60.6 +16.11 76.71 44.49
E L2711 110.86 ; 37.96 16.24
F 26.1 & 9.30 3540 ~16.80
C 50.2 +£16.05 66.25 34.15
5D 476 +16.83 T 6443 30.77
o 60.6 £21.72 82.32 © 38.88
F 40.2 £12.90 : 53.10 | 27.30
D 450 +15.18 60.18 : 29.82
CxE 34.6 415.48 . 5008 19.11
F , 317 +£14.10 | 45.90 7.70
by E 291 - 4+12.33 4143 16.77
” .
F 46.9 416.23 63.13 30.67
ExF o189 | wsm | 2024 5.56
‘ 287 103 : 210,890 20141233
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Figs 1.". The genetic map, of genetic sites of glutinous gene.

of these sites are independent from each other. There is no occurance of
overlappmg All the GI(--) frequencies seemed to fall within the fiducial
interval of Gl(—!—) ffequency.' “The order of the genic sites may be established
as shown in Fig.'1. Unlike maize (Nelson 1959, 1962) there are only a few
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gene markers on chromosome XIL of rice where the locus gl is located.
Furthermore there seems to be impossible to obtain population large enough to
compare with the maize work using conventional backcross technique. Naturally,
the orientation of the genic sites in this glutinous gene with respect to other
gene markers will remain to be undisclosed. The results of the biochemical
analysis of these six different glutinous varieties as well as one riori—glutinous
variety (Schoch 1964a, 1964b) are:

variety Amylose %
Non-glutinous T.N. No.1 28.60
Glutinous 5029 11.36
Glutinous 5028 12.64
Glutinous 5805 10.56
Glutinous 5122 10.28
Glutinous 5110 10.60
Glutinous 5109 0.00
Summary

Using diallel cross of six indica varieties of glutinous rice which had
different origin and were chosen on the basis of having high GI(-) frequency
when they were in combination with other varieties in the preliminary trial,
six genic sites were clearly demonstrated. All of these were independent from
each other showing no overlapping effect. The order of these sites was
mapped out and the deviation were all within the limitations set for sampling
error. The biochemical analysis of these glutinous varieties disclosed that
the percentage of amylose would vary and one of these showed a complete

absence of amylose.
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