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Induced Polygenic Mutation in Ragi® (Fleusine coracana
(L.) Gaertn.)

T. S, RAVEENDRAM!, K, MEENAKSHIY, and R, APFADURAI

Two ragl genotypes MS 2698 (Bihar) and Sarada (Andhra Pradesh) were treatea
with N-methyl:N-nitrese Ne-nitroguanidine, The mean, genetic variance, heritability and
genetic advance were-estimated :in the My and My generation of these treated genotypes

for seven metrical traits.

In general, the mean values of most.of -the treatments in Ma

and M, did not substantially deviate from the control, There was, an increase in the
genetic variance both in the M, and My, The My variance of plant height was higher

than that of M,

For-all the other characters studied, the My variance was less then the

Ms variance. The :heritability and genetic advance values were higher n the tresimerts

than:in the Contral,

Short duration mutants in Sarada and bold-seeded mutamis in M5

2698 ware obtained as a resull of these investigations.

Ragi or finger millet is one of the
most important millet crops grownin
India. It is a highly self-pollinated crop.
and the variability in this crop is not
as in the cross-fertilized crops. There
fore, for enlarging’ the variability and
to increase the scope of selection for
yield potential in this crop, induced
mutagenesis has been resarted to. The
consequent changes In the polygene
system measured in terms of mean and
genotypic variance of chosen quanti-
tative characters are presented in this

paper.
MATERIAL AND METHODS

Two ragi genotypes MS 2698 (Bihar)
with a duration of 75 days and Sarada
(Andhra Pradesh) maturing in 110 days
were treated with N methyl-N nitroso-N
guanidine, a chemical mutagen in
solid form. Based on LD,, values on
survival  of seedlings (Raveendran e,

al.,, 1880) the chemical was used at
0, 5.0 and 10.0 mM concentrations
each for two and four hours on both
the varieties. Well filled seeds with
a moisture content of 10.5 per cent
were pre-soaked in distilled water for
eight hours prior to the chemical treat-
ment. All the surviving plants were
advanced to M. There were a total
number of 249 M. tamilies in MS
2688 and 212 in Sarada. The treated
families of both the genotypes along
with respective controls were raised
in two separate trials in randomised
block design with two replications,
The crop was provided with recom-
mended package of practices. Five
random plants were flag labelled at
flowering in each row in each repli-
cation and observations were recor-
ded on plant height at maturity,
days to 50 per cent bloom, number
of productive tillers, number of fin-
gers . per spike, mean length of fin.
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gers, grain yield per plant and hun-
dred grain weight. The phenotypic
variance was partitioned following the
method suggested by Allard (1960)
and genotypic variance and heritability
were estimated; The genetic advance
was calculated at five percent sele-
ction intensity (Johnson et a/l., 1955).

Seventy two plants from the M,
families of MS 2698 and 55 from
Sarada which did not segregate for

visible mutations were advancad to Ma.

Ten contrel progenies in each wvariety
were also raised. The M. families from
cach of the two genotypas weare raised
in two separate trials laid out in rando-

mised block design with three replica- .

tions. The same chatacters that were
studied in M: were measured in M» also

for ten sample plants per row per repli--
analysis was

cation. The statistical
also similar to that adnpted for M.. .

RESULTS AND UISCUSSIQH ..

The mean genotypic variance.
heritability and ~genetic advance for
all the characters are presentaed in
tables 1 ato 1 d. '

In general, the mean values of

most of the -treatments in M. and M.

for the characters plant height, finger-

number, finger-length ¢nd grain: yield
did not deviate substantially ‘from that
of the respective control populations.
Although the general cbsérvarions on
quantitative chaiacters by most of the

investigators indicated a slight negative -
shift in mean values, the choice of the -

optimum LD, values for survival for
raising My and M generatmns in t_ha
present study might have resulted in

Cin M

RAVEEMNDRAN e, al,

A substantial . reduction of deleterious
changes thereby maintaining the origi-
nsl mean values. However, in respect
of days to 50 pér cent bloom, the mean
values of the treatments in Sarada were
shifted towards the negative direction
in M. while it fluctuated on either side
‘This-reduction in. mean walue
may be attributed to the presence of a
larger number of  mutants with’ nega-
tive effect than those with p{ié'ilive
effect. Inthis genotype, seueral early
maturing mutants.and dwar! variants
were obtained in the M,. Effects such
as dppearance of early mutants inalate
genotype and dwarf mutants in_ tall
genctype thrnugh mutagenesis  fas
been hvpnthes:sad by.Brock . {1955) to
be due 10 random mutatlﬂns shlftlng
the mean away frnm the, dlrectmn uf
the previous selectmn pre-—"sure an the
parental genmvpe Early mutants ;n
late maturmg stram _ragi CD'E were
eatlier identified. by —hangauelu (15?3} .
A positive shlft in the. mean. value was
also ohsewed m the.case of pmduct WB
tillers in the Mt genaratlnn of MS ZEBE_
mdrcatmg that hlgh rllermg mutants
have uut-numhe:ed thu?e wuh few
tillers.” A positive shift in the mean
productive tillers in ragi was repﬂrted
by Goud et.af., (1971).. <

1n bmh the genutw:tﬂa undey study,
in the M: and Ms ganaratmns themJ
was an increase in' the genetic uarlanca'_
for mnst of the traits in the'treated papu-'
lation as compared to the control. Thls'
is ewdentl',r due to tha genenc seg rega-
tion in the’ M pragemas of M, indivi<
duals heterozygous for the mutations.
Previous reports on the ‘increased
variance as cnmpared 1o, the cuntrm in
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this crop were made by Sreekan-

taradhya (1971), Goud et. al., (1971)
and Thangavelu (1973).. The M. vari-
ance.in respect of plant height was
higher than that of the M= suggesting
that the segregation of genes for this
character persisted in M: generation
‘also. However, with regard to other
characters studied, the Ms variance
was less than that of M= in most of the
treatments. '

The heritability and genetic
advance values of most of the treat-
ments:in the M: and M, generations
of both the genotypes were higher
than that of the respective- control
populations which may be due to the
increased genetic variance. Previous
reports of high- heritabliity estimates
were: made by Thangavelu (1973)
in ragi. In respect of 100 grain
weight, the heritability and -genetic

advance estimates higher in. the M-

than in the .M:. The genotype MS

2698, in particular, showed this trend

of higher genetic. advance for seed
size in M, indicating that there is
good scope for obtaining mutants
‘with bold seeds in small-seeded varie-
ties. In other characters studied, there
was a general decline in the values
of these parameters in Ms as com-
pared - to M.~  Aastveit and Gaul
(1967), working in barley obtained

‘higher values of heritability and gen-

etic advance in the earlier generations
of mutagen treated material. How-
ever, it was observad‘that these high
values were not maintained in the
ater -generations. This phenomen on

POLYGENIC MUTATION-IN RAGI

was attributed  to the non-additive
gene action, genotype environment

~interaction or a combination to both.

while such hypothesis may hold good
in the present-investigation, the rapid
attainmeént of homozygosity in such
a highly self-fertilized crop plant may
also result in the quick exhaustion
of wvariability.

REFERENCES

AASTVEIT, K. and H. GAUL, 1967, Variation and
selection of micramutations, Aadiation Bot,,
7. 353.61.

ALLARD, R:W. 1860. Frinciples of Flang
Breeding, John  wiley and Sons. New
York, PP, &85,

BROCK, R.D. 1965, Induced mutations aflec-
ting quantitative characters, The Use of
Induced Mutations.in-plant Breeding (Rep,,
FAOJIAEA: Tech. Meeting Rome, 1964)
Pergamon Press, pp. 451-64.

Goun, .V, KoM, DoNAYAR and M. C, RAD,
1971, ‘Induced polygenic mutation in ragi,
Indren J.Gener, , 31 202-08.

JOHNSON, HW,, H.F, ROBINSON and R.E,
COMSTOCK, 1965, Estimates of genetic
and environmental varlation in Soyabaoan,
Agron, J , 47; 314—18,

RAVEENDRAMN, T. 5., K, MEENAKSHI and R
APPADURAI 1920, Biologlcal effects and
chlorophy!l mutations induczd by NG in ragi.
Madras agric. J., B7 (2) ; 11318,

SREEKANTARADHYA. 1271, Induced mulsge-
nesis in ragi (Elewsine coracema Gaartm.)
with gamma rays and EMS. M.Sc. (Ag.)
Digsertstion. Madras University,

i -THJ‘ENGAUELII. 5.1973, Swdies on ‘the Induced

polyganic. mutations in M. and M, gene-
rztions of ragi, M.Sz. (Ag.) Dissenation
Tamil Madu Agricultural University.

639



Qcrobor 19823

RAVEENDRAN et o).

TABLE 1a Maan 2nd Genotypic varianée in M, and M, gererations,

: Genotypic Herhability - Gefetic’ "’
Yreatmonts Mean + SE variance O Advance.’ !
P Mg M.-. M-_; ’Mn ' Mt M* M? ‘ Mﬂ
- {a) Plant height (cm.)
MS, 2698
Control 1000424 1000 1.4 113 1852 176 298 1.58 - Tie4
NG 5 mM (2h) 100.4+£3.2 1000408 3320 2933 106 526 6,51 - 11,49°
NG 10 m# (2h 1005340 97,1414 . 4339 30,62 - 140 307 856 9389 -
NG 5 mM (4h) 101.0:33 997,13 13,64 10044 86 421 3867 1568
NG 10 mM (4h) 1002433 921423+ 1587 118,03 422 452 958 2354 -
Sarada K . ' ' cz o
Control 100,0+1.5 1000 (1.7 15.20 2022 144 6.3 3.63 ' 237
NG 5 mM (2h) 98.6+09 988422 28.68 3866 404 7.4 8.4 3,62
NG 10 mp (2h) 97.3:0,8° 110,2¥23 13321 13380 ~ 663 32.9 2368 1275
NG 5 mM (4h) 1000 (1.2 9993;23 ~ 8943 71.i5 770 208- 2035  11.40
NG 10 mM (4h) 93,0:0.8 108.1:1,0 13270 22085 552 336 ~ 21.20. - 1687 -
{b) Days to 50 percent bloom
“MS, 2698
Control 1100,0.1,8 100008 . 040 ~ 203 05 80 0157 1,98 -
NG 5 ma (2h) 99713 1000408 1404 458 233 . 243 7 682 432,
NG 10 mM (2h) 100.6=1,4 96.3+14 . 910 478 268 135 544 " 408
NG & mM (4h) 100.22-14 96713 625 3.60 198 126°7 385 ~ "3:39
NG 10 mM (4h) 100214 980419 4,09 166 191 35 3.08 115
Scmda;
Control 1000 £0°6 1000411 2,40 1230, 19,7 . 190 .. 1,69 489
NG 5 mM (2h) 982404 1057x12 374 2503 328 312 .. 274 ' §4G.
NG 10 mM (2h) 96.5+0.6° 95418 . 383 10,98, 244 . 135 246, 409
NG 5'mM (4h) 100.04+0.4 96412 2,68 -327 282 46 213 . 1,29.
NG 10 mM (4h) 98,7£06 954x12 819 1269 508 - 363 5.05 7.10°
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TABLE b Mean and Varisnce in M, and M, generations.

Genetic

. L - Genotypic Heritat‘:iliww
Treatments Mean - SE: ~ variance _ (%) Advance.
T My My My My | My My My M.
fc) Number of productive tillers/plant
MS, 2698
Control 1000491 1000=49 - 0711 008 3.8 68 3,48 5.73
NG § mM (2h) 104.427.1 124,924 258 017 289 288 4188 1760
NG 10 mM (2h, 101,574 12292468 146 025 816 140 1860  15.08
NG 5mM (4h) 105.24:6.8 122964 079 008 174 1.7 1799 6.74
NG 10 maf (4h) 100,598 127.1:7.8 133 083 191 36 L0 4484
Saroda
Contral  + 100,034 1000£129 057 002 86 1.0 71.04 1,22
NG 5 mM (2h) 93.944.1 9051 47 189 071 342 82 4404 10,00
NG 10 mM (2h) 96,4+5.1 96.1% 7.3 087 00z 181 12 2071 1,39
NG 5 mM (dh) 101941 953181 234 015 405 619 4773 2598
NG 10 mM (4h) 99.5+4.1 969155 091 038 349 280 2812  30.18
{d) Number fingers/panicle
MS, 2698
Control 100,0-41,9 100,0::4.9 0.71 015 147 99 5.84 2,40
NG 5 mM (2h) 102214 932212 2,42 150 543 581 21,63  28.16
NG 10 mM (2h) 107,114 93,621 291 060 700 230 2630 1116
NG & mM (4h) 98.7x1.8 959432 108 146 357 242 1199 17.46
NG 10 mM (4h) 101,118 982422 167 021 526 108 1559 438
Serada
Control 100,056 100,041 0.14 015 144 50 B.69 254
NG 5 mM (2h) 101,623 97.62.4 0.7 066 644 187 1951 1056
NG 10 mM (2h) 101.42-3.0 957+30 222 015 363 5.7 31.36 282
NG 5 mM (4h) 101,133 950+298. 131 075 683 310 2821 14 96
NG 10 mM (4h) 1027433 97.843.7 .60 1,33 728 471 3063 2383
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TABLE 1¢ Mean and Variance in M, and My generations,

- Genotypic Heritability . g Qﬂnél‘rﬁ-,"‘: '
Treatments Mean 4+ SE ' variance : . ) £ pn
M!‘_“- i iy M# Mty M’ Mq ) _MI . - M., _.

{¢) Number ol productive tillers/plant (em.)

MS. 2698 |

Cantrol 1000437 1000444 051 020 103 182 . 1146 950’
NG 5 maf (2h) 1042432 96.8+17 050 016 303 217 20010 - 962°
NG 10 mM (2h 1022447 971412 446 016-7 730 907 89,88 U 1847
NG 5mi (¢h) 1056430 988422 . 308  1.32 831 645 7669 ~ 46,94
NG 10 muf (4h) 103,562 961424 © 023 027 181 299 1028 - 1497
Sarada

Control 100,014 1000+£33. 028 033 57 182 429 ' 968
NG 5 mM (2h) 974410 9424 1.8 061 - .033 547 143 . 21217 906
NG 10 mM (2h) 99,723 996+ 28 083 071 358 37.0 1952 . 2039

NG 5 mM (4h) 996408 101,339 104 1,07 - 754 288 3171 2168
NG 10 mM (4h) 95,6414 89440 047 007 606 331 19377 687

(1) Grain weight/plant {g)

M5, 2698

Congol . 100,0417.3 1000450 406, 138 128 175 3289 2002
NG 5 mM (2h) 906181 90,8424 10,84 156 178 43, ¢' 5392 13y, su'
NG 10 mM (2h) 90.3418.2 922472 = 1559, 247 225 62, s_ “7322 | 5576
NG 5 mM (4h) 932128  986+34 1068 301 314 BT sé‘r‘z" 52.97

NG 10 mM (4h) 892475 1050492 1118 645 314 316 737 ' 56.02
Sarafa . :

LY v S ; t ST vt Ve by o 1 L
Cantrol 100.0£2,2 100,032 - 066 325 | 64 142 .. 353  19.13

NG 5mM (2h) 913423 (629465 265 374 517 439, 2247 2441
NG 10 mM {ih} 53.#‘:!:33 1':]'1 'l:!:'\-l B, 3_12 Eﬂﬂ' -.?.I__E.E ] :ﬂ-ﬂ.? »ad 15 2'; 4? ﬁ?
NG 5 mM (4h) 97020 83,855 1.85 3,93 264 144 . 12.80 22388
NG 10 mM (4F) 95,941 948x68 259 5,38 465 ¢ 192" 20000V 3289

e ——
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TABLE 1d, Mean and genotypic variance in M, and M, generation

Mean 4 SE Genotypic Heritability Genetic
Variance Advance
Treatments - o S -
: M, M, M, M, M, My My M,
100 grain weight (g)
MS 2698
CDnU.‘ﬁ 1020407 100,040,7 2.47 3.72 17.5 17.5 0.69 0.85
NG Em¥ (2h) 1015406 93014 638 6.89 213 295 1,20 1.47
N3 10 mM (ZP;) 93 3::0.6 91.8:!:1.-(; §,21 13.54 387 30,6 1,89 2,34
NG Smwy(dh) 974405 928x0.7 10.18 1538 397 425 218 2,92
NG 10 r;)M (dh) 96.9+0.6 974405 943 13.98 43.5 39.5‘ 2.21 2.56
Sarada
Cnotrol | 100.04:0,7 100008 - 1.98 6.58 .st 39 025 0.22
NG 5 mM (2h) 99406 103.6=0.7 4.35 10.65 185 235 0,60 1.02
NG fO mit (2h) 103607 101.0&(;.7 3.18 11.37 180 406 069 1.41
WG 5 mM (4h) 102606 100.0=.0.9 9.25 9.51 38,6 52.5 1.20 1.48
NG 10 mM (4h) 102.324:0.7 102608 10.31 11.28 51.7 497 148 1.53

Mean and standard crror expressed as percentege on control.

Genetic Advance expressed as porccntage oh mean,
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