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Abstract

Pennfsefum americamam ov, Awn Selected, ex-Bornu, lapan Ba
with 0,5, 10, 15, 20, 30 and 35 kR of gamuma rays. Bignificant decre
in cv. Awn Selected whereas in v, ex-Bornwu, plant height significs 1CTE
population. In cv. Japan Bajra, an increase (P».01) iv plant height was observed
treatments whereas in cv. B-18 a decrease (P2.01) in plant height was nored at 15,20
doses. Regression analysis showed that the rate of reduction of tiller nwm
tion was bighest in cv. Japan Bajra followed by Awn Selected and B-18.
rays had no significant effect ov stem circumference, Genotypic dif
due to various radiation treatments were highly siguificant (P=.01)
bilities of inducing useful mutations in pear! millet are discussed.

with

Introduction

Seed irradiation resulis in differential effects on :
one stage of development without any effect on other sta This line of reasoning was
supported by an independence of effects of irradiaiion in various crop plants {Sparrow,
1966} al diffevent levels of ploidy (Siddiqui, 1973). Information on the radiosensitivity
of pearl millet cultivars is very scanty (Aslum & Siddiqui, 1979, Hanna, 1982). The
present work was therefore undertaken to elucidate the effects of diffevent deses of
gamma rays on growih and seed index (J000-grain weight) Ué some conlemporary varie-
ties of pearl millet. These traits have evolutionary significance and are Imporiant for
plant breeders because of their respeciive influences on crop yield (Burton & Powell,
1968; Siddiqui er al. 1979, 1980).

=

*  Work was carried out under a PL430 grant.
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Materials and Methods

Pure seeds of four cultivars of pear]l millet {Perniserum o
Selected, ex-Bornu, Japan Bajra and B-18 were treated with 0,5, Mv 15,
35kR of gamma rays using cobalt-60 source at the Atomic Energy Agric:
Centre, Tandojam. Seeds were sown in well prepared plots by dibling.
done at 15cm from plant to plant and 30cm from row to tow in split plot des g,g)u ¥

%

replications. Data of plant height, nuraber of tillers, stem clrcumference and 10

he

weight (seed index) were collected and analysed statisiically.
Results and Discussion

i} Effect of gamma ravs on plant heighs

ﬁmdiyu@ of variance for plant height in the tre
cant {P=2.01}) differences among cultivars and treatments,

vars mm tmamwm:; was not significant which indicates ﬁm‘%
similar eftects on all cultivars.

tion 1w ov. Awn Selected

Plant height de&;:rfaasedk:“i“mﬁ(;reim?v after gamma irraci
(Table 1). In cv. ex-Bornu significant (P22.05) increase in plant helgh
35kR, fu the same cultivar highly significant (P2>01) increase in plant m,\ig%m was obser-
ved al 5§, E’ ?ﬂ 25 and 7 ) kR doses. Bvidence of significant increase i ant heigh

cant decrease in plant height 81 15,2025, 30 and 35k R doses

Results of corrslation and regession analvsis (Table 2) show that there was 2
: 1y

escept 1w ov Awn Selected

linear though non-significant reduction w

The rate of reduction for unil increass dm% was 13,3792 tor ov Awn Selected,

26280 for ¢v. ex-Bornu. and 6,0897 1o v, By

oo

ity been

Evolutionary significance o plani height hay recer

er gl 1979 o the modern plany breeding context positive corre
with grain yield have been reporied in many <rop pldots mcluding
shema Rao, 1965 Bunion & Powell, 19608, S.zm’;,t:ﬁ‘mam altevarion of plany neaght follow

ing ganuna bradiation as observed m the 4 culthars of peart muller has the

L peard

theo e

cal as well as praciical implications.

ot of germpa ravs on number of riliers

2y revesled that the rate of red

Regresson analysis (Table

ing gamma irradiations was highest in Japap Bapra t 0.2045) {otowed oy
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(--0.2083) and B-18 (—.0060). However, the relationship was not significant. This situa-
tion is quite different from the results of the gamma irradiation on number of tillers
on different varieties of wheat where tiller numbers showed a pronounced influence on
grain yield (Siddiqui ef af. 1980).

iii) Effect of gamma rays on stem circumference

Correlation and regression analysis {Table 3} indicated that the effect of different
doses of gamma rays had no significant effect in reducing or increasing the stem circum-
ference of different cultivars of peard millet. However, a trend of reduction in stem
circumference was observed in cv. Awn Selected (b = —0.25) followed by cv. Japan
Bajra (b = —0.2190) and ex-Bornu (b = --0.1333). Presumably ¢v. B-18 remained un-
affected by different treatments of gamma rays. The present results provide information
on the effects of gamma rays on stem circumference of pearl millet which does not
seem to have been reported earlier.

Table 3. Correlation and regression analysis of the effects
of gamma rays on stem circumference
of 4 cultivars of pear! millet,

Cultivar r b c

Awn Selected  — 0.4201 -(.2500 7

ex-Bornu -0.2649 —-0.1333 6.9

Japan Bajra -0.4373 —(.2190 6.33

B8 - 0.0240 0.0095 5.25
iv) Effect of gamma rays on seed index

The analysis of variance indicate that genotypic differences as well as differences
due to various irradiation doses were highly significant (P=.01) with respect to seed
index (1000-grain weight) . Difference in genotypic response are further elucidated in
Table 4. The results show highly significant differences between cv. Awn Selected and
Japan Bajra.

Very limited information on the genetics of 1000-grain weight is available in
pearl millet (Burton & Powell, 1968; Tyagi et af. 1982). Studies in other cereals reveal
that the character has high heritability. Cytogenetic investigations in wheat (Kuspira
& Unrau, 1957; Halloran, 1976; Siddiqui et @l 1978) have shown that chromosome
6A exerts pronounced influence in enhancing the 1000-grain weight. The present investi-
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Table 4. Effect of gamma vavs on 1000-grain weight in four cultivars of pearl millet,

Cultivar Average Significance 5B, LSD, LSD,
over doge

Awn Selected 8.43 c C 0.1539 0.54 1.52
ex-Bornu 9.11 be AB

Japan Bajra 10.02 a A

B-18 9.61 ab AB

Means not followed by the same letter are statistically significant. Capital and small letters indicate
significance at 1% and 5% levels of probability respectively.

gations offer new possibilities of increasing seed index in cultivars of pear] millet by
exploitation of mutation through gamma rradiation. The character is particularly suitable
for mutation breeding because it is composed of components, measured precisely with

small samples and exhibits little genotype environment interaction (Frey, 19635, Siddigui
et al, 1978),
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