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ABSTRACT

Two potential sources of dwarfing gene, one in toria and the other in yellow sarson have
been described. They were considerably short in plant height than those of the commercial
varieties. These sources could possibly be utilized in developing short statured,
nonlodging, high yielding varieties of rapeseed.

Key words: Dwarfing genes, nonlodging, compact plant type, Brassica.

In past, the detection and incorporation of dwarfing genes in tall commercial varieties
has provided the basic framework for developing high yielding, nonlodging, fertilizer
responsive varieties in the major cereal crops. There are many reports on the beneficial effect
of the dwarfing genes in enhancing the average grain yield in wheat [1-5]. In Brassica oil
crops, incorporation of such genes could be helpful in developing semidwarf genotypes
which can give higher yield under high population density.

MATERIALS AND METHODS

Two dwarf mutants were detected in the germplasm main tained at this centre. The toria
mutant was detected in a stabilised open-pollinated, composite population of toria. The
yellow sarson mutant, was obtained from an experimental culture provided by Dr. S. N.
Roy of Bihar Agricultural College, Sabour, Bhagalpur (Bihar). The toria mutant was short.
Ithad very prolific siliquabearing appearance on the main reproductive axis as also on other
branches as compared to the normal tall varieties. Since the dwarf plants had very distinct
true breeding phenotype, it was considered to be a true mutant with clear phenotypic effects
(Fig. 1: 1-3). In yellow sarson, the tall and dwarf plants were very distinct. The branches of
the dwarf plants were very short compared to those of the normal tall plants and most of
them arose from the base of the plant (Fig. 1: 4). The tall and dwarf plants were grown side
by side with row-to-row and plant-to-plant spacing of 30 and 15 em, respectively. Obser-
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vations were recorded on plant height, yield and yield contributing characters in the two
dwarf mutants as well as standard tall varieties of toria (PT 303) and yellow sarson
(YST-151).

RESULTS AND DISCUSSION

The seeds produced on the dwarf plants by open pollination were harvested and
planted in the subsequent season. Out of 204 toria plants 56 were dwarf. Considerable
variation, however, was observed for relative plant height and compactness of the siliqua
on the branches within the dwarf plants. The dwarf toria plant had an average plant height
of 47.1 cm as compared to 104.5 cm of PT 303, i.e. 54.9% of PT 303 (Table 1). The range of
variation in the dwarf plants themselves varied from 45 to 65 cm. Considerably large
variation within the progenies of dwarf plants of toria have, also been reported [6]. It has
been indicated that dwarfness is desirable for selecting useful plants with very high number
of siliquas per plant/unit area.

Table 1. Plant height, yield and yield contributing charafters in the progenies of the dwarf plants of toria
and yellow sarson

Character

Plant height (em)

Branches/plant

Siliquas/plant

Seeds/ siliqua

lOCO-seed weight (g)

Seed yield/plant (g)

Oil content ('Yo)

Dwarf toria Standard Decrease Dwarf yellow Standard :Jecrease
mean range tall or inere- sarson tall or inere-

variety aseover mean range variety aseover
PT303 PT303 YST151 YST151

(%) (%)

47.1 45-65 104.5 -54.9 50.0 46-52 152.7 -67.2

7.2 5-9 6.7 7.4 8.6 6-11 10.9 -21.1

222 190-235 264 -15.9 145 138-153 20.1 -27.8

15.4 15-17 20.4 -24.5 23.9 23-25 23.6 1.2

3.0 3-3.5 3.2 -6.2 8.1 3.0-3.5 3.3 -6.0

9.0 8-12 9.8 -8.1 5.6 5.0-7.5 6.5 13.8

38.1 - 44.1 -6.0 38.8 - 46.0 -7.2

As compared to PT 303, the dwarf mutant showed comparatively less (-24.5%) number
of seeds per siliqua (i.e. -15.9%). They also showed lower number of siliquas per plant and
lower oil content in the seed. But the dwarf plants were relatively more compact with high
siliqua density and occupied comparatively much less crop growing space than that of the
tall plants of PT 303. However, the dwarf plants, on an average, had 7.2 branches/plant as
compared to 6.7 in PT 303. Since there was considerable variation for plant height, number
of siliquas/plant and seed yield/plant within the progenies of the dwarf plants, useful
selection could be done for obtaining desirable dwarfs with ideal plant type for high yield.
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Fig. 1 The dwarf mutant plants of toria (1 to 3) and yellow sarson (4) : 1) dwarf mutant plant at
full flowering; 2) dwarf mutant plantat the siliqua maturity stage; 3) a variant form of dwarf
toria mutant; and 4) dwarf mutant plant of yellow sarson.
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Such plant type could then be evaluated with the checks and if found suitable could be used
directly. Alternatively, it could also be utilized for incorporating dwarfing gene in the
agronomic background of the existing commercial varieties for developing short statured,
fertilizer responsive, high yielding varieties of toria.

In the case of yellow sarson, the dwarf mutant (50 cm) had almost one-third plantheight
of the popularly grown commercial variety YST 151 (152.7 em). As in the case of dwarf toria,
the yellow sarson dwarf mutant also, had relatively lower values of yield contributing
characters like number of siliquas/plant, 1000-seed weight, and seed yield/plant than YST
151. However, the average number of seeds/siliqua was at parin the dwarf mutant and YST
151.

Unlike toria, which is a highly cross-pollinated crop, yellow sarson is a predominantly
(85 to 95%) self-pollinated crop. This has reflected in obtaining comparatively lower range
of variation for different characters. Since, the dwarf plants had lower values of the major
yield contributing characters, it would be worthwhile to transfer the dwarfness in the
agronomic background of the tall commercial varieties of yellow sarson. Thus, the
usefulness of this dwarf mutant could be explored in the developing dwarf and compact
genotypes which are likely to yield more under high plant population density.
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