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Finger millet is a drought resilient crop and grown for both food and fodder in semi-arid regions of Africa
and Asia. Analysis of genetic variability and heritability for quantitative traits is essential for finger millet
crop improvement. To embark upon the amount of genetic variability present in finger millet, the present
investigation was undertaken with 25 advanced breeding lines of finger millet obtained from all over
India. Analysis of variance for 25 finger millet breeding lines revealed significant variation for all traits
studied. The mean grain yield was 31.46 q/ha, with a minimum of 24.7 q/ha (KMR 652) and maximum of
43.0 g/ha (RAUF 17). Grain yield recorded genotypic coefficient of variation of 14.54, while phenotypic
coefficient of variation was 19.78. Heritability ranged from 23.8% (number of productive tillers/plant) to
97.56% (days to maturity), while the heritability of grain yield was 54.03%. High heritability and high
genetic advance were observed for days to 50% flowering and finger length indicating the prevalence
of additive gene action for these traits. Grain yield was observed to be controlled by additive action as
indicated by moderate heritability and high genetic advance while fodder is influenced by both additive
gene and non-additive gene action since it had moderate heritability and genetic advance. The present
findings imply the presence of larger variability for yield and other related traits which can be exploited
in finger millet improvement.

HIGHLIGHTS

O Significant differences were observed among 25 finger millet genotypes.

@ RAUF 17 has recorded highest grain yield of 43.0 g/ha among 25 genotypes.

@ Grain yield has recorded moderate heritability and high genetic advance as per cent of mean indicating
both additive and no additive gene action.

@ High positive correlation was observed between grain yield and ear weight.
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Millets are crops of antiquity and valued for their
nutritional value in recent times. Finger millet
(Eluesine coracana (L.) Gaertn.) is the third most
important millet after Sorghum and Pearl millet. It
is rich source of essential amino acids and minerals
especially it is a reliable source of Calcium content
in the grain. Its Ca content is even thrice that of
milk (Anuradha et al. 2022).

Finger millet is a very adaptable crop that may be
cultivated in a variety of climates. Due to its high

resilience, it can be produced in areas where other
cereals cannot, such as poor soils with low nutrient
levels and little precipitation. It can grow on less
than one-fourth of the water needed by paddy. It
is little bit resistant to water logging, salinity, and
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drought. It is a crop of future food security due to

its climate-smart adaptation.

Plant breeders are continuously working to create
new kinds over existing ones in an effort to serve
both the present and the future demands of a
changing climate. In order to generate a new variety,
genetic variability must exist for the trait or traits
to be improved. The genetically diverse population
serves as a foundation for the selection of various
characteristics. Traits can be easily selected if they
are highly heritable. Any plant breeding effort
must consider a trait’s heritability since it offers
insight into the heritable variance. A complex trait,
grain yield is controlled by numerous genes and
further impacted by the surrounding environment.
Direct selection for such complex traits may not be
worthy. Therefore, a thorough understanding of
the relationship between yield-contributing traits
and grain production aids in the indirect selection
of yield through highly heritable traits. Hence,
25 advanced finger millet breeding lines were
examined in this study to determine their genetic
diversity, heritability, yield association, and other
significant features.

MATERIALS AND METHODS

In the current study, 25 finger millet genotypes
obtained from all over India were evaluated
in the farm of Agricultural Research Station,
Vizianagaram, Andhra Pradesh during kharif, 2018.
Each genotype was raised in a plot of 10 rows of
3 m length in three replications under randomized
complete block design (RCBD) with a spacing of
22.5 x 10 cm. Recommended doses of fertilizers,
DAP (87 kg/ha), MOP (42 kg/ha) and Urea (22
kg/ha) were applied basally at the time of land
preparation and remaining 22 kg/ha Urea was
applied three weeks after sowing. Healthy crop
was maintained following standard management
practices. Observations were recorded on plant
height, main ear length, finger length, leaf length,
leaf width, peduncle length, leaf junction to node
length in cm; productive tillers per plant, fingers
per main ear and leaves per plant in numbers;
50% flowering and maturity and were recorded in
days by visualizing the entire plot. Grain yield and
fodder yield were recorded on per plot basis and
then converted into g/ha.
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Analysis of variance and summary statistics was
calculated as per Panse and Sukathme (1967).
Phenotypic and genotypic coefficients of variation
(PCV and GCV) were computed as per Burton and
Devane (1953). Heritability in broad sense was
computed as per Allard (1960). Pair wise Pearson’s
phenotypic correlations were calculated for all traits
studied. Heritability and genetic advancement were
categorized into low, medium and high as per
Johnson et al. (1955).

RESULTS AND DISCUSSION

The existence of genetic variability in the population
serves as the foundation for crop development. We
can determine the primary underlying source of
variation, whether it is environment-sensitive, and
whether it can be passed down to the following
generation by studying variability and heritability.
Consequently, an efficient breeding program for the
enhancement of various features can be established
based on this study.

The results from ANOVA disclosed presence of
large variability for 25 finger millet genotypes as
indicated from p values of genotypes for all 16 traits
studied (Table 1). Similar variability was reported
by earlier workers (Mulualem (2022), Kumar et
al. (2022), Sharma et al. (2023), Priya et al. (2023),
Hansalia et al. (2024). Mean values and summary
statistics were given in table 2 and 3.

Days to 50% flowering ranged from 69 to 102 days
with a mean of 85 days while days to maturity
ranged from 100 to 129 days (Table 2). Earliest
maturity was observed in VL 376 (100 days) while
short plant height was found in KMR 652 (100.5 cm).
More number of productive tillers were found in
OEB 604 (4), while more number of fingers ranged
from 6.5 (GPU 99) to 9 (VL 376). Longest ear head
was observed in GPU 99, which was also observed
to have widest leaf (1.3 cm). RAUF 17 recorded
highest grain yield (43 q/ha) and VR 1110 recorded
highest fodder yield (101.7 g/ha).

PCV of all the traits was higher than GCV (Table 3).
GCV ranged from low to moderate. Moderate GCV
and PCV were observed for grain yield, ear length,
ear weight and days to 50% flowering indicating
more variability of these traits among finger millet
advanced breeding lines. Low GCV and PCV were
observed for plant height and days to maturity,
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Table 1: ANOVA of 25 finger millet genotypes
Mean Sum of Squares
° - . B E = < - & < 5 E = = o=
Source of df§-§3 £ g EDAEE g’% s fo '§A§§ ‘EE’D E EDA s 2 _3_%£.
visions 2% 12 £FC2Es B OJF 1R EZ fy 2 3F 3 P3izii
S RS § oF ¢ 3 s BT g2 % s 5§ 3 2 : f 37
A E Z 3 8= i = A A A § & & &£
S £ =
Genotypes 24 240.39 23513 15796 051 137 519 421 004 378 615 242 2943 0.02 88.55 80.62 494.74
Replications 2 2.00 140 20420 049 180 432 169 012 064 30.12 3895 857 0.02 1343 1.04 2291
Error 50 293 194 4958 026 047 102 069 002 179 256 113 1326 0.01 23.83 17.81 167.51
p value for
Treatments 2E-32 2E-36 0.0002 0.02 0.0006 5E-07 3E-08 0.007 0.01 0.004 0.01 0.008 0.018 4E-05 3E-06 0.0006
Igg’;‘lli‘:;figls 051 049 002 017 00275 002 009 00019 070 6E-05 41% 052 013 057 094 087
Table 2: Mean values of 25 Finger millet genotypes for yield and its component traits
E £ E ¢t 3z Tsg s % 2235% 8 £ 3% %
2 = 2 g S v 3 £ Sth & ¢ T T = g
SL. S 2 F B3 fy % Sgizazii ol fziz oz o2z is
No. Entry s = 2 g2 s5° g 5fgt E‘S.f;g £ 82 32§ TS Cha
1 WNb562 973 1290 1096 3.3 73 117 73 12 114 97 135 414 1.2 383 308 920
2 GPU99 947 1257 104.8 3.9 65 139 091 1.3 126 123 100 420 1.3 369 289 888
3 GPUe67 89.7 119.0 1042 35 77 99 55 1.2 107 100 126 434 1.2 438 31.1 814
4  KMR 652 90.7 1187 100.5 3.3 7.0 77 37 11 8.6 9.6 127 375 1.0 349 247 825
5 VRI1117 753 1053 1225 34 86 109 6.6 1.2 104 119 127 408 1.2 357 269 642
6 VL 394 743 1043 1275 25 84 93 50 12 104 126 126 33.6 1.2 358 265 739
7  GPU45 80.0 1143 1155 35 6.6 9.2 5.5 1.2 112 144 125 367 1.1 474 312 771
8 HR-13 79.0 1077 1124 2.7 69 102 6.2 1.0 119 143 125 409 1.1 425 344 677
9  KMR 650 86.7 1157 1057 3.4 87 112 65 1.2 116 117 129 377 1.1 540 41.7* 853
10 RAUF17 89.3 118.0 1234 3.6 6.8 117 63 1.1 116 143 107 370 1.2 56.8 43.0* 958
11 TNEc 1299 85.0 1170 1070 3.1 65 100 59 12 111 131 107 394 1.1 354 341 639
12 WN 591 920 1233 1172 3.1 71 108 6.6 1.0 116 114 141 379 1.1 442 342 923
13 VL376 70.7 100.0 1226 29 90 116 66 09 107 124 120 3438 0.9 43.6 251 603
14 VR 1110 823 1143 1212 3.8 7.1 9.8 4.6 1.4 9.8 115 129 374 1.0 399 352 1017
15 VL 382 68.7 1003 123.2 3.6 7.5 9.5 6.1 07 121 126 125 388 1.1 352 339 575
16 BR-14-27 863 1140 1172 33 80 99 59 11 117 128 126 43.0 1.0 424 343 828
17 PR 202 87.7 1187 1209 3.2 7.6 88 53 1.2 108 114 129 375 1.0 417 257 903
18 TNEc 1297 87.0 1163 1139 2.7 77 112 70 1.1 11.8 120 125 37.8 1.0 393 312 573
19 GPU98 827 1157 1082 3.0 7.9 8.6 5.3 1.2 115 122 124 335 1.0 383 286 585
20 OEB 604 96.7 128.7 1169 42 69 123 88 1.2 113 140 132 41.0 1.2 434 352 765
21 PR 1639 937 1223 1207 3.5 75 99 69 13 100 119 134 363 1.1 435 291 79.0
22 IIMRFM-8023-17 773 109.0 117.7 3.0 77 108 7.0 1.1 132 144 127 371 1.0 391 292 705
23 IIMRFM-8011-17 703 100.0 109.0 34 71 107 75 1.3 115 130 123 372 1.1 439 257 743
24 GSMC-1 1023 129.0 1077 3.1 7.5 9.0 55 1.0 8.0 9.8 128 458 1.0 383 288 93.6
25  Sri Chaitanya 88.0 117.0 1156 2.6 74 9.8 5.1 1.3 106 109 134 403 1.1 386 312 679
Mean 85.38 115.09 114.83 3.25 7,51 10.32 6.21 1.10 11.00 12.19 12,50 38.95 1.09 4112 31.46 77.46
CD (5%) 281 229 1155 084 112 166 136 022 219 262 175 597 017 800 692 2122
CD (1%) 374 305 1539 112 149 221 182 029 293 350 233 796 023 1067 922 2829
CV (%) 201 121 6.13 1574 9.10 9.80 13.37 12.00 12.16 13.12 852 935 942 11.87 1341 16.71
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indicating lesser variability for these traits in the

population. Grain yield recorded moderate GCV
(14.54) and PCV (19.78) implying ample variability
for this trait. Patil ef al. (2021), Anuradha et al. (2023),
Charitha et al. (2023), Anjana et al. (2023), Sharma
et al. (2023) also reported moderate GCV and PCV
for grain yield.

Heritability and genetic advance as per cent mean
(GAM) ranged from low to high for traits studied
(Table 3). Plant height had high heritability with
moderate GAM indicating the role of both additive

and non additive gene action. High heritability
and high GAM was observed for days to 50%
flowering and finger length indicating presence of
additive gene action and is less influenced by the
environment and hence selection can be effective.
Grain yield values indicate presence of additive
gene action but are influenced by environment to
some extent as they had high genetic advance and
moderate heritability. Selection for these traits may
be effective. Fodder yield had moderate heritability
and moderate genetic advance indicating both

Table 3: Genetic parameters of 25 finger millet genotypes

* = ; - = = - s 5 = - = =
No. S5 22 tE w2 5§28 8 sE2g 387 2 g wE it =% i
£= 832 ET T F2ET BT PUEPTEE G EFEEEC §° %0
o) = Z, g M 2 2 2 22 3 2 2 = 0] o
1 Mean 85.38 115.09 11483 325 751 1032 6.21 110 11.00 1219 1250 38.95 1.09 41.12 3146 77.46
2 Minimum 68.7 100.0 100.5 2.5 6.5 7.7 3.7 0.7 8.0 9.6 10.0 33.5 0.9 349 247 573
3 Maximum 1023  129.0 1275 4.2 9.0 139 9.1 14 132 144 141 45.8 1.3 56.8 43.0 101.7
4 GCV 10.42 7.66 5.23 879 731 1143 1743 7.81 740 898 5.24 596 545 11.30 14.54 1348
5 PCV 10.61 7.76 8.06 18.03 11.67 15.05 2197 1432 1424 1590 10.01 11.09 10.88 16.39 19.78 21.47
6 ECV 2.01 1.21 6.13 1574 9.10 9.80 1337 12.00 12.16 13.12 852 935 942 11.87 1341 16.71
Heritability % 27 47
7 (Broad Sense) 96.43 9756 4215 23.80 39.22 57.61 6295 29.76 27.01 31.88 28.89 25.06 47.52 54.03 39.44
Genetic 071
Advance 18.00 17.94 8.04 029 071 184 177 010 0.87 127 257 0.06 6.60 693 13.51
GAM (%) 21.08 15.59 7.00 8.84 943 17.86 2849 878 792 1044 5.66 6.60 562 16.04 22.02 17.44
Table 4: Phenotypic correlation among yield and other related traits in 25 finger millet genotypes
o - - = - = - — w
g fF & "R & 8 TR E S5 5 FREREF I
Days to Maturity 0.98**
Plant height (cm) -0.42*  -0.41%
No. of product. tillers ~ 0.26 0.33  -0.09
No. of fingers/ ear -036  -043* 031 -0.37
Ear length (cm) 0.14 0.16  0.03 0.35 -0.07
Finger length (cm) 0.14 0.18 -0.02 040 -0.13  0.88**
Finger width (cm) 0.27 031 -0.19 0.21 -0.20 0.10 0.05
Peduncle length (cm) -0.30 -0.22 0.10 0.05 -0.09 0.55** 0.58** -0.12
i:fg ]t‘;lndlon toNode 45+ 1039 040 009 -020 028 035 -010 062
Leaf Number 0.12 0.12 0.17 -0.18 0.29 -0.35 -0.22 -0.03 -0.26 -0.37
Flag leaf length (cm) 0.51** 045* -0.38 0.25 -0.23 0.20 021 -0.05 -0.14 -0.31 -0.01
Flag leaf width (cm) 0.22 0.25 -0.06 0.39 -0.31 0.50*  0.46* 0.30 0.24 0.09 -0.25 0.28
Ear weight (q/ha) 0.10 0.08  0.09 0.24 0.01 0.27 0.15 0.05 0.20 033 -0.04 -0.14 0.07
Grain Yield (q/ha) 0.21 0.21 0.05 0.30 -0.21 0.30 0.12 -0.06 0.32 031 -0.11 0.15 0.24 0.63**
Fodder Yield (g/ha) 0.59** 0.58** -0.10 0.43* -0.31 0.09 -0.06 033 -0.28 -0.31 0.09 028 020 036 0.28
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additive and non additive gene action and is having
environmental influence to some extent. Direct
selection for grain yield may be difficult because
of influence by environment. Similar results were
reported earlier in finger millet (Jahnavi and Lal,
2023; Nagaraja et al. 2023).

Correlation between different traits gives an insight
into simultaneous selection of different traits at a
time. Ear length and finger length are positively
and significantly associated (Table 4). Selection for
any one of the trait will lead to improvement of
other trait. Since finger length was observed to be
governed by additive gene action, selection will
be effective and selection of finger length will also
improve ear length. Pearson’s correlations were
significantly high and in positive direction for
grain yield with ear weight, which implies selection
of this trait will simultaneously improve grain
yield. Since, ear weight is moderately influenced
by the environment, selection for this trait may
be rewarding for indirect improvement of grain
yield. Similar association of grain yield with ear
weight was reported by Soe et al. (2020), Giddaluri
et al. (2022), Gayatri et al. (2022), Hema et al. (2022),
Ghimire et al. (2023), Patel et al. (2023). Whereas,
fodder yield was positively and significantly
associated with days to 50% flowering, days to
maturity and number of productive tillers/plant,
which is in agreement with Sharma et al. (2023) for
days to 50% flowering and number of productive
tillers/plant and Ghimire et al. (2023) for days to
maturity..

CONCLUSION

Significant variation for all the traits studied in the
present investigation. GCV was low to moderate for
traits studied indicating low to moderate variability
in the present population. Moderate GCV and
PCV were observed for grain yield, ear length, ear
weight and days to 50% flowering. Additive gene
action is likely to be acting for finger length and it
is also highly associated with ear length, making
selection effective in improvement of these traits.
Grain is supposed to have additive and non additive
gene action with environmental influence to some
extent, hence direct selection may not be effective.
It is highly associated with ear weight, which is
moderately influenced by the environment.
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