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Abstract

Two semidwarf induced mutants, DM-16-5-1 and DM-1674 of a tall indica rice cultivar
Basmati 370, were compared with the parent variety for associated changes in the yield components
viz., length of the panicle axis, number and length of primary branches per panicle, number of secondary
branches, number of spikelets borne on secondary branches and total number of spikelets per panicle.
A marginal reduction in the panicle axis, primary branches per panicle, secondary branches per pri-
mary branch per panicle, spikelets borne on secondary branches and total number of spikelets per
panicle was observed in DM-16-5-1 whereas, these characters were signiticantly reduced in DM-107-4.
Length of primary branches per panicle was quite comparable in both the mutants as well as the
parent cultivar. A significant reduction in the jength of secondary branches of both the mutanis as
compared to Basmati 370 was noticed. The pattern of change in the mutants as compared to the
parent variety have been discussed.

Introduction

Artificial mutagenesis is being used effectively to supplement or compliment
sources of natural origin for practical plant breeding purposes. Induced macromutations
usually offer unigue materials for studies in crop plant evolution and plant breeding
(Caldecott er af, 1964; Siddiq & Swaminathan, 1968; Gustafsson, 1969; Brock, 1971).
The possible effect of a major gene mutation on other plant characters is of considerable
importance while evaluating a certain macromutation. In most of the breeding program-
mes using induced mutations, reduction in plant height is a common breeding objective.
Any major change at plant height loci is expected to bring in phenotypic modifications in
a group of sequential plant characters (Swaminathan. 1966). The object of the present
studies was to compare two semi-dwarfl mutants with the parent varietyl a tall indica
rice cultivar, for the associated changes in the panicle characters.

Materials and Methods

Basmati 370, a tall indica rice cultivar and two of its induced semidwarf mutants,
DM-16-5-1 and DM-107-4 were used in this study. These mutants were derived {rom the
*This research has been financed in part by a grant made by the United States Department of Agricul-
ture under Cooperative Agricuitural Research Grant Programme (PL-480).



96 M.A. AWAN AND A.A. CHEEMA

segregating population of Basmati 370 after treatment with 25 KR of 00¢q gamma
rays. DM-16-5-1 and DM-107-4 are 20% and 40% shorter in height respectively and
are now in Mg generation. The parent variety and the mutants were grown in rows
20 % 20 cm apart, in a randomised complete block design with 3 replications at the
experimental area of NIAB, Faisalabad during 1980 growing season. At maturity five
competitive plants from each entry per replication were randomly selected and data with
respect to the following panicle characters viz., length of panicle axis, number of primary
branches per panicle, total length of primary branches/panicle, number of secondary

Table: 1 Mean values and co-efficient of variation (C.V.) for vield components
in Basmati 370 and its semidwarf mutants,

Basmati 370 DM-16-5-1 DM-170-4

Characters - o o e

Mean® C.V Mean cCv Mean LAY
Length of panicle 22.33° 5.71 21.07° 6.45  18.14% 9.50
axis {cm)
Number of primary 10.73° 8.96 10.60° 5.97 7.80%  12.07
branches per
panicle
Lenght of primary 12.96° 3.94 12.27° 481  12.28° 438
branch (cm)
Number of secon- 2.96° 831 2.86° 10.38 7.38° 9.76
dary branches/pri-
mary branch
Length of secondary 3.13° 3.83 2.96% 4.16 2.897 4.49
branch (cm)
Spikelets borne on 100.53° 1161 94.20° 1626  5333% 1448
secondary branches
Total spikelets/ 168.33° 1170 162.13%  j0.83  104.60°  13.88

panicle

*Figures followed by the same letter are not significantly different at 5% level.
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LENGTE OF THE PANICLE AXIS (Omy

g. 1 & 2. Dwsrribution of the aumber of primary and secondary branches alony the pamcle axis m
Sasmati - 370 and its mutants DM 16 -5 -1 & DM - 107 - 4.

Fig, 3 & 4, Distribution of total length of primary and secondary branches along the panicle axis in
Basmati - 370 and its mutants DM - 16 -5 -1 and DM - 107 -4,

branches per primary branch per panicie, total fength of secondary branches/panicle,
number of spikelets |

panicle were recorded. The data were statistically analysed according to Duncan’s Mul-

me on secondary branches and total number of spikelets per

tiple Range Test.
Results and Discussion

Mean values alongwith co-efficient of varfation (C.V.} of different vield compo-
nents of Basmati 370 and its dwarf mutants viz,, DM-16-5-1 and DM-107-4 are shown in
Table 1. A marginal reduction in the length of panicie axis, number of primary branches
per panicle, secondary branches per primary branch per panicle, spikelets borne on
secondary branches and total spikelets per panicle was observed in DM-16-5-1 as com-
pared to Basmati 370, whereas, these characters were significantly reduced in DM-107-4.
Mean length of primary branches per panicle of both the mutants was quite comparable



98 M.A. AWAN AND A.A, CHEEMA

with the parent. A significant reduction in the length of secondary branches of both the
mutants as compared to Basmati 370 was noticed (Table 1). The co-efficient of variation
in DM-16-5-1 was higher as compared to parental type for all the panicle components
except for number of primary branches per panicle and total spikelets per panicle whereas,
an increase in the Co-efficient of variation (Table 1) for all the characters was observed
in case of DM-107-4 as compared to Basmati 370.

The mode of formation of primary branches in both the mutants as well as the
parent variety was identical (Fig. 1). The number of primary branches showed alternate
decrease and increase in the 3 cm segments (class interval) throughout the panicle axis.
The distribution pattern of the secondary branches per primary branches in Basmati 370
and both the dwarf mutants was also similar (Fig. 2). There was more concentration of
the branches in the basal portion than in the upper one. The total length of primary
and secondary branches was reduced in DM-16-5-1 and DM-107-4 as compared to that
in Basmati 370 (Fig. 3-4). The distribution of the length of primary and secondary
branches did not follow any trend. However more concentration of comparatively longer
branches was observed in the lower 3-6 cm segment of the panicle axis.

All the changes observed in the panicle characters seem to be mainly due to a
significant change noticed in the plant height of the mutants. The decrease in plant height
of the mutants resulted in a corresponding reduction in the mean values of most of the
panicle characters although the degree of change varied from one mutant to the other and
from one character to the other for the same mutant. The possible basis for these modifi-
cations in panicle characters could be the pleiotropic effects of plant height loci. Rai er al,
(1978) advocated the possibility of plant height locus becoming active during the on-
togenetic cycle of the plant development. Effect of major gene mutation on spike Jength/
panicle length and number of primary and secondary branches per panicle has also been
reported in wheat (Swaminathan, 1966) and rice (Kawai & Narahari, 1971). In the
present studies shortness of the mutants is due to reduction in the length of internodes.
Both the mutants are in fairly advance generation (Mg) and breeding true for most of the
visible characters. The mutants are also lodging resistant, produce more tillers and give
higher grain yield as compared to Basmati 370 (Awan er al., 1982).
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