GENIC ANALYSIS IN RICE

VII. Linkage Relations of an Induced Dwarfness Gene, d®
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A number of dwarfness genes have so far been known in rice, i e, d; to
ds by Nagao and Takahashi (1946, 1960); d, found by the senior writer (Hsieh
1962) was renumbered as d3 by Chang and Jodon (1963), in view of necessity
of conforming gene symbolization. The writers are engaged in analysis of
those dwarf genes. This paper deals with the results of crossing experiments
~with H106, a dwarf strain derived from a cross between a radiation-induced
dwarf (C-2180, from Taichung 155) and a liguleless strain, Pai-kan-tao. All
these strains belong to the japonica type. H106 is about 25 cm high at maturity,
the leaves being narrow and dark green, and has no ligule, no auricle and no

junctura,

Results and Discussion

When H106 was crossed with 9 normal strains of either Japonica or Indica
type, the F,’s invariably showed a 3 normal: 1 dwarf ratio, though in some
crosses a few plants were intermediate in height between parents. Its'dwarf-
ness is due to a recessive factor, as is generally the case with other spontaneous
or induced dwarf strains. The dwarf F; segregants mostly had narrow and
dark-green leaves, suggesting pleiotropic effects on leaves of the dwarfness
gene concerned.

H106 was then crossed with three other dwarf strains, D-65~1 (induced
from Taichung 155) and 7247 (having broad and dark-green leaves, obtained
through the kindness of Mr. N.E. Jodon.) These strains are known to have
different genes for dwarfness. All the F; hybrids showed normal height, and
the Fs segregated into 9 normal, 3 H106-type dwarf, 3 dwarf resembling the
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Table 1. List of strains used

Strains Local name ﬁ(f:ljts;iln Genetic characters ngitslt‘ilﬁu%ie:;c Source
J301 Yoshino no. 1 Japonica | Apiculus ripening . Japan
brown
J 302 Nakamura Japonica | Apiculus ripening Japan
brown
J310 Lun-ghen-tao Japonica | Apiculus ripening Japan
brown
J31 Hatsu-nishiki Japonica | Apiculus ripening Japan
: brown
J317 Sensho Japonica | Apiculus ripening Japan
brown
J327 Kinoshitamochi Japonica | Glutinous endosperm | C A wx Japan
H-61 Nagao and Taka- Japonica | Dwarf CB2A p d, Japan
hashi’s strain I-Bf
P123 Taichung no. 65 Ponlai | Apiculus repening C®" q Taiwan
(Japonica) | brown
D-65-15| Mutant from Ponlai | Tillering dwarf C87 g d | Taiwan
, | Taichung no. 65 (Japonica)
D-155-1] Mutant from Ponlai | Dwarf Cead Taiwan
Taichung no. 155 ( Japonica)
H106 Dwarf mutant x Ponlai | Narrow-leaved dwarf, | dy Ig Taiwan
Paij-kan-tao (Japonica)| liguleless
T203 I-kung-pao Indica Positive phenol Ph Taiwan
reaction :
T237 Wo-lang-chu Indica Positive phenol Ph wx Taiwan
reaction
M506 Kun-san-wusian-ken | Japonica | Purple hull C® A Pr China
mainland
7102 Jodon’s strain Medium | Purple leaf blade, C A Pr U.S. A,
grain hull and pericarp Pl Pp Pb
7227 Jodon’s strain Medium | Glutinous endosperm | wx U.S. A,
grain
7247 Jodon’s strain Medium | Broad leaved dwarf |d U.S. A.
grain

other parent, and 1 double-dwarf. The very short double-dwarfs bred true
in succeeding generations.

The ligulelessness of H106, derived from Pai-kan-tao, was found to be due
to lg, the same gene as found in other liguleless Japonica strains. According
to Seetharaman (1964), the ligulessness gene of Indica strains would also be
at the same locus, because, when they were crossed with Japonica liguleless
strains, the F; plant were liguleless.

It was found that the dwarfness gene of H106 (dx) was linked with Ig.
Therefore, dx would belong to linkage-group II of Nagao and Takahashi (1952,
1960). The recombination value between dx and 1g, computed by the maximum
likelihood method, ranged from 6.82; to 12.3% among 17 cross-combinations
observed, as shown in Table 2. '
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Fig. 1. A dwarl strain, H106 (dy) Fig. 2. The liguled (left) and
standing in pot. liguleless {right) plants

The dwarfness gene dr was found further to be linked with the phenol-
reaction gene Ph, with a 11.14+1.312 recombination fraction (in H106x T203).
The recombination fraction between Pk and lg in this cross was 15.9254-1.61%7,
though according to Nagao and Takahashi (1952, 1960), it is 7.4%. It there-
fore seems probable that dx is located between Ig and Ph. In this linkage
group, two other dwarfness genes, d; and d; are known to be arranged as
follows (Nagao and Takahashi 1960):

[ 254+ [ 39.7- { [ 107 [ i 111
d- ds 1g (dys) bh
(O A7 D [ S Td f

foemmmm 15,8 1

When H106 was crossed with d, (H-61, obtained through the kindness of
Dr. M. Takahashi), F; was normal, and segregation of plant height was seen
in F,. ds; {Ebisu dwarf) is of a relatively minor effect; ds is one of multiple
genes for tillering dwarf. Our dx seems to be identical neither with d, nor

with ds. Tentatively, it may be named dy, as suggested by Dr. T.T. Chang
of IRRI, the monitor of gene symbols in rice.

Summary

A dwarf and liguleless strain HI106, derived from a cross between an
induced dwarf and a liguleless strain, was crossed with 15 different strains,
with the view to finding out linkage relations of the dwariness gene concerned.
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The dwarfness gene, tentatively named d,, was found to be located between
Ig and Pk in linkage group II of Nagao and Takahashi. The recombination
value between d,; and Ilg ranged from 6.8% to 1232 according to cross-

combinations.
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