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ABSTRACT

The present study was carried out using 50 finger millet accessions evaluated for 14 traits at Agricul-
tural Research Station, Vizianagaram, during kharif 2024-25 in randomized complete block design with 2 rep-
lications. Analysis of variance revealed significant differences among genotypes for all traits, indicating pres-
ence of sufficient genetic variability. High genotypic and phenotypic coefficients of variation were observed for
number of productive tillers per plant, finger width (cm), fodder yield per plant (g) and grain yield per plant (g)
while days to 50% flowering, ear length (cm), finger length (cm) and 1000 grain weight (g) showed moderate
GCV and PCV values. High heritability coupled with high genetic advance as percent of mean was recorded
for days to 50% flowering, ear length, finger width, number of productive tillers per plant, thousand grain
weight, fodder yield per plant and grain yield per plant indicating that these traits are largely governed by
additive gene action and can be effectively improved through simple selection.
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Finger millet (Eleusine coracana (L.)
Gaertn), amember of the Poaceae family within the
monocotyledon group, is commonly referred to as
‘Ragi’ or ‘Mandua’. The common name finger millet
is derived from the finger-like branching of the panicle.
The cultivated species, Eleusine coracana, is a
predominantly self-pollinating allotetraploid (AABB)
with a chromosome number of 2n =4x = 36. Finger
milletis primarily cultivated in arid and semiarid regions
of Africa and Asia, including countries like India,
Uganda, Ethiopia, Nepal and Kenya. It is very
adaptable to a wide range of environmental and
climatic conditions and thrives at higher elevations than
most other tropical cereals and ability to withstand
salinity better than most cereals.

It is the third most important millet crop after
sorghum and pearl millet and the most important small
millet in the tropics covering 12% of the global millet
area. In India, finger millet ranks first in importance
among all small millets with a share of 81% in
production (Sajja et al. 2025). It is cultivated over
an area of more than 12.14 lakh hectares with 16.69
lakh tones and 1375 kg/ha of production and
productivity, respectively in India. While in Andhra
Pradesh, it is cultivated in 27 thousand hectares with
a production and productivity of 34.05 thousand

tonnes and 1261 kg/ha, respectively (Ministry of
Agriculture, 2023-24).

Finger millet is highly nutritious as it is rich
source of calcium (344 mg/100 g) and also contains
65-75% carbohydrates, 5-8% protein, 15-20%
dietary fibre and 2.5-3.5% minerals. Due to its gluten-
free and low fat, it is easy to digest and non-allergic
and that is why finger millet is also called ““super cereal”
(Singh et al., 2023).

Expanding the genetic base of germplasm
requires a thorough understanding of the existing
genetic variation among available genotypes. Without
genetic variation, selection and breeding cannot bring
about improvement. When coupled with parameters
like heritability and genetic advance, it helps to also
determine effectiveness of selection particularly in
improving complex traits like yield. It can be effectively
estimated using phenotypic and genotypic coefficients
of variation. Yield is a complex quantitative trait which
cannot be improved by selecting individuals on
performance basis. Thus, it can be improved by
practicing selection for other traits which are highly
heritable and are interrelated with the yield as well.
Genetic advance indicates the amount of progress that
could be expected with selection for a particular trait.
Estimates of heritability along with estimates of genetic
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advance are more useful in selection rather than
heritability or genetic advance alone (Johnson ez al.,
1955)

MATERIALAND METHODS

The experimental material consists of 50 finger
millet accessions including two checks (VR 929 and
VL 376) which were collected from different states
like Karnataka, Andhra Pradesh, Orrisa, Bihar,
Guyjarat and Uttarakhand. The experiment was laid
out in randomized complete block design (RCBD)
with two replications at agricultural research station,
Vizianagaram during Kharif 2024-25, with a spacing
of22.5 cmbetween rows and 10 cm between plants
respectively. All the recommended agronomic
packages of practices were followed during the entire
crop period. In each replication, five random plants
were chosen and observations were recorded on 14
yield and yield contributing characters viz., days to
50% flowering, plant height (cm), flag leaf length (cm),
flag leaf width (cm), peduncle length (cm), ear length
(cm), finger length (cm), finger width (cm), finger
number on main ear, number of productive tillers per
plant, days to maturity, thousand grain weight (g),
fodder yield per plant (g) and grain yield per plant
(8)

The analysis of variance for each character was
calculated as per the standard statistical procedure
given by Panse and Sukhatme (1978). 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). Heritability and genetic advance
were categorized into low, medium and high as per
Johnson et al. (1955).

RESULTS AND DISCUSSION
Analysis of Variance

Analysis of variance revealed significant
differences among all the characters indicating
presence of sufficient variability in the studied material
(Table 1). Thus, there is ample scope for selection of
different quantitative characters for the genetic
improvement of the crop through breeding. Based on
mean values, the range for days to 50% flowering
varied from 56 days (GE 2811) to 94 days (GE 162)
with a mean of 74.20 days; days to maturity ranged
from 84 days (GE 2811) to 128.5 days (GE 162)
with a mean of 106 days; plant height ranged from
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76.25 cm (GE 4468) to 123.12 cm (GE 1437) with
amean of 98.65 cm, number of productive tillers per
plant varied from 2.10 (GE 4) to 7.30 (VL 376) with
a mean of 4.34; finger number on main ear ranged
from 6.45 (FM 220) to 11.44 (GE 4468) with a mean
of 7.98, while ear length range varied from 5.81 cm
(GE 390) to 11.22 cm (GE 6492) with a mean of
7.71 cm; peduncle length had 12.90 cm (VR 929) to
20.74 cm (GE 4468) with a mean of 16.73 cm; flag
leaflength and width ranged from 23.48 cm (GE 390)
to 37.30 cm (VL 376) with a mean of 29.70 and
from 1.41 cm (GE 390)t02.21 cm (GE 162) with a
mean of 1.77 cm, respectively. Finger length ranged
from4.84 cm (GE 6614)t09.71 cm (GE 6523) with
amean of 7.15 cm, finger width ranged from 0.53
cm (FM 505) to 1.51 cm (VL 376) with a mean of
0.81 cm, 1000 grain weight ranged from 1.37 g (FM
374) to 3.37 g (GE 2566) with a range of 2.56 g
whereas fodder yield per plant varied from 10.18 g
(GE390)to 61.27 g (FM 2195) with a mean of 30.04
g and grain yield per plant ranged from 3.55 g (GE
390)t021.78 g (VL 376) with an average 0of 10.52 g
(Table 2).

Variability parameters

Crop improvement depends on the amount
of genetic variability present in the germplasm. In the
present study, phenotypic coefficient of variation
(PCV) was higher than genotypic coefficient of
variation (GCV) for all traits studied (Table 2).
Phenotypic coefficient of variation ranged from 9.23%
to 44.76% and genotypic coefficient of variation
ranged from 4.35% to 43.26%. High PCV and GCV
was recorded for number of productive tillers per plant
(23.57,21.20), finger width (29.02, 26.86), fodder
yield per plant (33.78, 32.04) and grain yield per plant
(44.76,43.26). Hence, for these characters most of
the variability is genetic and environmental effects are
small. Similar results were reported by Sharma et al.
(2022) and Hansalia et al. (2024) for number of
productive tillers per plant, fodder yield per plant, grain
yield per plant and Priya et al. (2023) for finger width.
Moderate PCV and GCV was observed for days to
50% flowering (11.90, 11.80), ear length (17.39,
15.75), finger length (13.02, 10.80) and 1000 grain
weight (15.21, 14.59). These conclusions were in
accordance with Madhusri et al. (2022) and Jahnavi
and Lal (2023). Low PCV and GCV was recorded
for days to maturity (9.75, 9.64), plant height (9.92,



AAJ 72

Bhagyasri et al.,

293

*(8) yueyd 1od pro1f urein) :gAH

(3) yuepd 1ad pro1h 10ppo :d A (3) WSom ureisd 00| AL Kunew 03 skeq A uerd 12d s19[[13 9anonpoud Jo soquny s LN Ted urew uo Joquinu
303uL] : AN ‘(W) yIpIm 193Ul g (Wo) YSud] 193uL 4 “(wo) y3ud] Ted i T ésw [I3uS] A[oUNpPa{ "I (W) YIPIm Jed] Se[ :g T4 (Wo) {Suo
Jea el : 114 “(wo) WSy jued tHJ ‘SULIdMOTS %(S 03 SAe( A ‘UOHBLIBA JO JUIIDIFI0I J1dAI0UID) 1A ‘UONBLIEA JO JUIDIJI00 d1dAjoudy :ADd

1198 6€°€6 9T €Y 9L ¥¥ 8LIT SS'€ TS0l dAD 1
19°79 L6°68 v0'CE 8L €E LT'19 81°01 ¥0°0€ dAd €l
T8'8T 8616 6S V1 TSI LEE LET 95T ML zl
€T'1S 0L'S8 98°9C 20°6C ST €5°0 18°0 g4 I
Ly'S1 88°89 0801 20°€l L6 v8Y SU'L 14 0l
1.1 TSEL €€'8 L6 17T [ LL'1 da1d 6
LOTI LIS SI'S vE 11 0€'LE 8" €T 0L°6T 114 8
4z L1TT SEY €T°6 vL°0CT 06CI €L°91 1d L
01’6 01°C8 SL'ST 6€L1 TTII 18°S ILL gE!l 9
e 95°€9 16'8 8111 aal S¥'9 86'L JAN S
6T°6€ 2608 0T’IT LS €T 0L 01T vEY LdN 4
0L'ST L89L 0L'S T6'6 TI€Tl STIL $9°86 Hd €
€9°61 LL'L6 ¥9°6 SL'6 0S'STI 00'v8 S6°SOI Na C
11+C €€°86 08°I1 0611 00°'v6 00°9S TYL 44d I

ugow °%) (%) ADD | (®%) ADd | WNWIXEJN | WNWIUIIA oN
| |

‘(Wpades) (1) PUDIDLOI 2UISNIF) SUOISSIIIR PI[[IW JIZULY (S Ul SIIBIRYD ] 10] sadjoweaed d1)oudsd Jo sajewnsy g dqel.

*(8) yuerd 1od prath urein) :g A0 ‘() yuepd 1od pra1k 10ppo :d AA (3) wySom urei3 (001 AL Amamjew 03 she( JA( Yuerd

1od s191m 9AnONpoId Jo IOqUINN LN Ted Urew uo Joquunu J3ur (AN ‘(o) ypim 1o3ur] sg g ‘(wo) y3ud) 13ur] 1 ‘(o) yduay req =g ‘(wd) p3sud]
arounpa( 1 ‘(wo) ypim yed er ] g1 ‘(wo) ysua Jed ey 114 ‘(wd) WSy jueld s Hd ‘SULIDMOJ 9,06 03 SAe( A ‘WOPLJ JO $A2139(7 : J'P
“TOAQ] %] 18 QOUBIGIUSIS 4.4 “TOAI] %S T8 QOULOYIUSIS

€6'C 99°0¢C 00 | TO0 | ¥SO | TOO | 96°0L [ ILEC| ¥#90 | 850 | 0O LTV SLY 19T |6v J0.L1y
6101 SLYL 900 | LOO | OLT | 600 0C0 [ 80T | 6¥0 | TEO | 9SC 8¢CC 69'1 961 [ suonedrdoy
s 8E VY | 506°SOT | #0€°0 | st LT°0 | ses€LT | %%90°0 | %x89°CT | sILV | 5565 °€ | 505 T | 501 | sescPV 161 | s [E€°EIT | 2P0 9ST | 6F sjuduneal],
dAD dAAd ML | MA M M| T | 1d | T4 | AN | LdN Hd A AAd  [JP|UOnBLIEA JO 32IN0S

saaenbs Jo wins uedp] (U185 (°[) PUPIDLOD 2UISNI]FT) II[TW JIFULY JO SUOISSIIIE ()S UI SIIJILIBYD {] J10] IIUBLIBA JO SISA[eUyY °| d[qeL



2025

8.70), peduncle length (9.23, 4.35), flag leaf width
(9.71, 8.33). Moderate PCV and low GCV were
reported by finger number on main ear (11.18, 8.91)
and flag leaflength (11.34, 8.15). These results are in
accordance with previous reports of Gayatri et al.
(2022) for plant height, Sharma et al. (2023) for
peduncle length and days to maturity, Anuradha et
al. (2017) for finger number on main ear, Singh et al.
(2023) for flag leaf width and Anuradha ez al. (2020)
for flag leaf length.

Assessment of heritability provides an idea
into the extent to which a trait is governed by genetic
factors and plays a crucial role in determining its
response to selection. When combined with the
genetic advance as per cent of mean, heritability
estimates become more useful in predicting gain under
selection than heritability estimate alone. High
heritability along with high genetic advance as per cent
of mean (GAM) was observed for days to 50%
flowering, ear length, finger width, number of
productive tillers per plant, 1000 grain weight, fodder
yield per plant and grain yield per plant indicating that
these traits was less influenced by environment and
governed by additive gene action which may be
exploited through simple selection procedures. Similar
conclusions were reported by Kumar et al. (2022)
for finger width, 1000 grain weight, Jahnavi and Lal
(2023) for days to 50% flowering and ear length, Priya
et al. (2023) for fodder yield per plant, Sharma et
al. (2023) for number of productive tillers per plant
and grain yield per plant. High heritability coupled with
moderate genetic advance as per cent of mean was
recorded for days to maturity, plant height, finger
number on main ear, flag leaf length, flag leaf width
and finger length, indicating the predominance of both
additive and non-additive gene action. Similar results
were reported by Kumar et al. (2022) for finger
number on main ear and finger length, Madhusri et
al. (2022) for flag leaf length and flag leaf width and
Singh et al. (2023) for days to maturity.

CONCLUSION

In the present study high PCV and GCV,
coupled with high heritability and genetic advance as
percent of mean was recorded for number of
productive tillers per plant, finger width, fodder yield
per plant besides grain yield per plant in finger millet
accessions suggesting that these traits are under strong
genetic control and direct selection for these traits

Genetic variability studies for yield and its components in finger millet

294

would be effective for overall improvement in
accessions included in the study.
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