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Abstract

M Populations of four varieties (Awn-Selected ex-Born

Japan Bajra and B-18) of pearl millet, Pennisetum american:Jm dem;}
from different treatments (0,05,10,15,20,25,30, and 35 kR) ol: gamma
rays were assessed for induced genetic variability pertaining to plant
height and tiller number. Significant increases in plant height were
observed in the M populations of variety Awn-Selected at 10 kR
(P=.05), 20 kR (P=.05) and 25 kR(P=.05). In the M, population of
variety Japan Bajra significant increase in plant height were noted at 15
kR (P=.05). My populations of variety B-18 also showed significant
increases in plant height at 10 kR (P=0.05), 15 kR(P=0.05) 20 kR
(P=0.01) and 35 kR (P=0.05).

Genotypic differences among varieties were highly significant
(P=0.01) for tiller number. Significant decrease in tiller numbers were
observed in M, populations of Awn-Selected (30 kR and 35kR),
ex-Bornu (35 kR), Japan Bajra (15 kR, 25 kR) and B-18(20 kR and 25
kR). Substantial induced variability was noted in M populations of all
the four varieties. The paper discusses evolutionary significance of
plant height and tiller number in pearl millet with reference to mutation
breeding. Recurrent Selection is recommended for the genetic

improvement of pearl millet.
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31 million hectars in the world mainly m. dry tropngs as an annual crop for s gre
as fodder. In Pakistan, pearl millet occupies about 559000 hectars S n
i

as well -
n in marginal areas under adverse conditions of infertile ggjj inte S

frequently Qrow
heat and limited rainfall.

plant height and tiller number have evolutionary significance (Siddiqui, 1gy,
and their alteration can be instrumental in producing genotypes and populatigng
with high genetic homeostatis (Lerner 1954). Research related to mutation breedin,
in pearl millet is limited (Burton and powell 1969; Singh et al. 1978; Gupta et al
(082: Aslam and Siddiqui 1979, 1984). A recent review of mutation breeding
(Hanna, 1982) indicates that additional sources of veriability for plant height ang
iiller number are needed for further genetic improvement of pearl millet.Presen
studies were therefore, undertaken to induce additional variability in four current -
varieties of pearl millet, in an attempt to create new ideotypes.

Borojevic (1966) estimated genetic variability through heritability in the broad
sence. However, in the maintenance of the original induced genetic variability as
well as its increase through the generations of selfing suggested that the
phenomenon in question was an additive component of genetic variability.More
recently , Borojevic and Sesek(1981) found that irradiation induced 10-20 % :
decrease in the mean value of quantitative characters in the M, generation of
Triticum aestivum, which is an allohexaploid ( 2x = 6x =42 ). It seems worth while
to study this phenomenon in a diploid ( 2n = 14 ) like Pennisetum americanum.
Thus the present studies also offer the possibility of testing Gregory,s hypothesis
(1965 ) that artificially induced mutation  increase in frequency with decreasing
magnitude of change and that the probability of improvement increases with
decreasing magnitude of change.

Materials And Methods

Four varieties (Awn-Selected, ex-Bornu, Japan Bajra and B-18) of bajra
(Pennisetum americanum) were treated with gamma rays ranging from (0.5, 10:15':
20, 25, 30 and 35 kR) by a Cobalt- 60 source at the Atomic Energy Agricultural
Resgarch Center, Tandojam. M, generation was grown in a split plot design. The -
details of M, generation have been published earlier (Aslam and Siddiqui, 1979) Mz
pOpu!ation of each variety derived from different mutagenic treatments was grown in
a split plot design with 4 replications. The data were analysed statistically. :

CamScanner


https://v3.camscanner.com/user/download

23

Results And Discussion

Plant height.

Analysis of variance (Table 1) indicated that

varieties were non-significant for plant height. However, the differences amon
various treatments of gamma-rays were Statistically significant (P=.05) Likewisef.J
varieties treatment mean squares were also significant (Table 1) ’

genotypic differences among

Treatments of gamma-rays were instrumental in enhancing the plant height
in all the treated varieties except in variety ex-Bornu, Significant increases in plant
height (Table 2) were observed in the variety Awnon Selected at 10 kR (P=.05),*20
kR (P=.05) and at 25 kR (P=.01). In the variety Japan Bajra, significant increases
in plant height were noted at 15 kR (P=.05). Similarly, in variety B-18, significant
increase in plant height was noted at 10 kR (P=.05), 15 kR (P=.05) 20 kR (P=.01)
and 35 kR (P=.05).

Table 1. Analysis of Variance For Plant Height in Four Varieties of Pennisetum americanum.

M2 GENERATION

Source of variation D.F. M.S. F.Ratio
Replicates 3 1833.9453 =
Varieties (V) 3 746.6120 . 066 NS
Error (a) 9 1136.8967 S
Treatment (D) 7 271.2757 216
XD 21 373.0286 2.97"
Error (b) 84 125.7958 o
Total 127 s o
NS. . Non-significant: "Significant at .05% level.

Varieties (V) Doses (D) : vxD
\
b :
V. 597% 1.40% 2.79%
LSD o5 7.89 15.78
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Table 2. Estimates of Genetic Variability for Plant Height in Four Varieties of P.ameri
* O”Canu
m,

M2 GENERATION

Variety Dose Mean Standard Coefficient of
kR Deviation variability%
Awnon Selected 0 191.00 + 18.00 9.42
5 192.50 + 15.00 7.79
10 196.75 + 2662 13.53
15 200.25 + 21546 10.75
20 211.00° + 183 8.6
25 219.00 + 1835 9.34
30 193.00 + 957 4.89
35 195.50 + 957 4.89
ex-Bornu 0 200.00 + 00.00 0.00
5 211.25 + 19.31 9.14
10 207.75 + 1826 8.79
15 202.00 + 1166 5.77
20 211.50 + 23.216 10.97
25 208.00 + 10012 4.81
30 207.00 + 15.25 7.36
35 195.50 + 3442 17.60
Japan Bajra 0 207.75 + 155 7.46
5 188.50 ¥ 270 12.64
10 213.25 + 22.23 10.42
15 23125  + 20.99 9.57
20 206.75 + 19.68 8.85
25 189.00 ¥ 2037 9.29
30 190.00 + 2210 10.31
35 210.00 ¥ 2152 10.06
B-18 0 198.00 + 0889 4.51
5 193.50 + 1013 19.37
10 18250°  + 1557 7.91
15 188.75 + 18.20 9.48
20 20425  + 1850 9.53
25 199.25 + 1859 9.54
30 200.50 + 1881 9.62
35 203.60° + 1879 9.57

——
v&fiame

.

e

3249
2250
708.9
46425
335.33
337.00
916
916

000.0

372.9
333.58
136.00
539.00
100.28
232.66
185.00

240.25
729.00
294.55
440.96
387.56
415.11
488.76
463.23

79.05
102.80
242.50
331.40
342.52
345.60
354.12
353.36

* & ** Denote significance at .05 & .01% level of probability.

{
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tion of variety B-18 exhibit

t
» = 6.4643). On the other hand reduction j

obsarved in the variety Japan Bajra b = .
mu. Reduction in plant height

n W
O
-

é cm in comparison to that of the control which
mutants were characterised by high tiller numbe
number of nodes. The segregation frequency
ecessive nature of inheritance of this dwarfism,

grew up to 190 cm. The dwarf
r, delayed flowering ang high
in M indicated monogenic and

Population of the variety Awnon Selec
exhibited considerable increase in variance
piant height can be productive. Similarly,
seem 10 offer good possibilities of sele
treated populations but particularly
Treated populations of Japan Bajra an

ted derived from 10 kR and 15 kR,
(Table 2) indicating that selection for
the genetic constitution of variety ex-Bornu
ction for plant height generally in all the
in the M, population derived from 35 kR.
d B-18 were also characterized by higher

Table 3. Anzlysis of Variance For Tiller Numbers in Four Varieties of P.americanum,

Mz GENERATION

Scurce of Variation D.F. M.S. F.
Replicates 3 53.9167 — -
Varieties (\f, 3 40.3125 8.19
Error (a) 9 4.9236 o
Treatments (D) 7 15.5714 4.32"
VxD 21 23.7411 6.58
Total 127
"& ** = Significant at .05 and .01% probability level. i
Varieties (V) Doses (D)

S 0.39 047 0.95
Cv 4.27% 5.17% 10.2369;
LSD o5 1.25 1.34 3'55
LSD 01 1.80 177 '
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than respective controls. Increase in plant heigh
'ght

w iability
co-efficients of varia il ) > s
e contribution of irradiation treatments as it :has Productiye | a‘_)pears

to be a positiv . .
in the genetic improvement of pearl mll.let. Nwasuk'e et al. (1983) havep'ca“‘)n
demonstrated that in pearl millet plant height is positively correlated wj, d’ecem,y
weight and grain yields which indicates that tallar plants yield better. The

e

correlation of number of stands was also positive with plant height, Ypic

Tiller number.

Analysis of variance for tiller number in My generation of the foy, Varion

n in Table 3. Genotypic differences among the varietigg -
) The analysis also revealed highly significant (ijere
adiation treatments. =01

of pearl millet is give
highly significant (P=.01
differences among various r

In all the four varieties, majority’ of treated populations exhibited significary
decrease in tiller number (Table 4) whereas in some there was no significant shift in the
mean values of tillers. It has been suggested earlier (Gregory, 1955) that the problem ¢
the shift in an irradiated population is in the magnitude of individual changes. Gregory
(1966) has further argued that the number of minus and plus mutations in the polygene
systerp are nearly equal and that it is the maginitude of the phenotypic effects of
mutation which gives minus effects and not its unidirectional character. However, plant
characters such as tiller number which have evolutionary significance (Siddiqui, 1971)
must also be assessed in the light of the history of previous selection. The pment
resutts (Table 4) show that the co-efficient of variability increased considerably in the
treated populations of Awnon Selected (at 30 kR and 35 kR) and ex-Bomﬁ (35 kR).

: untrel::t :g t:zr:tc:;fsvanettljs substathiaI.variabimy for tiller number was also observed
demonstrated that uag'? 'e % THE  Ih Sgrembm wah SIOBNY (1960 Wh.o
SEckeiE. Btisre qthe ltatlve characters which show greater variability in geﬂte.tw
mutations  after the treat reatment offer better opportunities, for obtaining POS'FNQ
number in pearl millet fSTl: nt. It appears that for the genetic Improvement Of tiller
irradiation. However thi,s Cr\]/eral cycles of recurrent selection wil be needed aﬁ?r
known to possess P,OSitive aracter cannot be selected in isolation. Tiller numbef B
with plant hight, ear length (;(r){;elatlc.)n vyith seedling vigour which is positively corr‘elaﬁso
kpown that environments s .graun ylgld in pearl millet (Chhina et &, 1983). It 1_S aest
yields (Joppa, 1973; Arian a mdl.]ce. highest number of tillers also produc® high
nd Siddiqui 1976 Siddiqui et al., 1979)-
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: Estimates of Genetics iabili
Table 4 E Variability For Tiller Number in Four Varieties of p, americanum,
M2 GENERATION
- Poi: = Standard Coefficient of Variance
- Deviation Variability
awnon Selected 0 10.25 + 23629 23.05 —
5 9.00 + 1.7677 19.64 :
10 7.75 + 14361 18.53 o
15 11.00 + 20332 . P
20 10.25 T 22646 22'48 Satgaz
25 9.25 T 2410 - e
30 525" T 26803 if’ﬁ; e
A + 2 i 7.1844
% 840 + 28228 49,09 7.9682
ex-Bornu. 0 6.50 1 27507 42.32 7.5666
5 6.50 + 26873 41.34 7.2219
10 5.50 + 26483 48.15 7.0138
15 1175 + 28903 24.60 8.3539
20 13.30 + 3.1794 23.91 10.1091
25 9.00 + 3.3557 37.29 11.2609
30 873 + 32716 37.48 10.7039
35 375" + 3.3739 89.97 11.3832
Japan Bajra. 0 12,00 + 3.3071 28.31 11.5403
5 11.25 + 3.3856 28.81 11.4625
10 10.25 + 33233 32.42 11.4441
15 08.25 + 3.2510 39.41 10.5690
20 12,00 + 32720 27.27 10.7066
25 08.50" + 3.2036 37.69 10.2530
30 1150 + 32139 27.45 10.3290
35 11.25 + 3.1849 28.31 10.1437
. 0 9.75 + 31275 32.08 9.7814
5 9.00 + 3.0845 34.27 9.5145
10 8.00 T 3.0449 38.06 9.2715
15 10.00 T 30172 30.17 9.1038
20 725" T 2.9886 41.22 8.9321
25 675" + 29690 43.99 8.8149
30 10.25 T 29015 28.31 8.4190
35 1350 ¥ 29912 22.16 8.9476

————————

* & ** Denote significance at .05 & .01% level of probability.
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