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SUMMARY

The interspecific hybrids between cultivated species Eleusine coracana involving three different popular varieties viz,HR
911 and PR 202 with E. africana for assessing genetic variability, path and correl ations among yield and yield componentsin
segregation population. Results indicated that the hybrid showed intermediate for productive tillers, finger length, finger
number and days to 50 % flowering and exhibited reduced pollen fertility. The F, populations of two crossesregistered high
PCV and GCV values were observed for grain yield per plant and finger width and low for plant height and days to 50 %
flowering whereas low moderate for all other characters. Plant height, finger length, test weight and grain yield per plant
reported high broad sense heritability accompanied with high genetic advance. The correlation studies of these crosses
showed grain yield per plant exhibited highly significant positive association with finger width and test weight. The path
analysisin F, populations indicates that productive tillers per plant had the highest positive direct effect followed by finger
width and test weight on grain yield in these two crosses while finger number exerted low positive direct effect on grainyield.
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Finger millet (Eleusine coracana L. Gaertn.)
commonly called asragi in India, ranksfourth place
after pearl millet (Pannicum glaucum), foxtail millet
(Setariaitalica) and Proso millet (Panicum miliaceum)
with an approximate 8 per cent of the area and 11 per
cent of the production in the world. About 4.5 million
tonnes of grains are produced annually on 5 million
hectares of land throughout theworld (Rao, 1989). India
aone produces 40-45% of thetotal world productionwith
2.70 million tonnes grains on two million hectares of land
with a productivity of 1225 kg per hectare and rest of
finger millet is produced in East and Central Africa. In
India, the south eastern area of Karnataka and adjoining
regions of Andhra Pradesh and Tamil Nadu states
produce the bulk of the total crop. Karnataka alone
contributes 55 per cent of total India’s area and production
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of finger millet with aproductivity of 1335 kg per hectare
(Anonymous, 2004).

Asarainfed crop, finger millet isroutinely subjected
to moisture stress whose intensity varies across the
seasons/ regions. In addition to drought stress, various
diseases especially blast and leaf blight causes
considerableyield loss. Crop improvement work infinger
millet during the last three decades has been directed to
improveyield and agronomic attributes and considerable
progress has been made by way of releasing superior
varieties suitable to various regions. The variability
available in cultivated species is limited in respect of
certain important characters like finger length, straw
quality, tillering ability, drought tolerance and resistance
to several kinds of biotic stresses. In order to overcome
above limitations, introgression of desirable genesfrom
wild relativesinto cultivated varietieswhichis required
for sustainable agriculture.

In general, variability is the basic material for any
crop improvement programme. So quantification of the
extent of variability created in grain yield and its
contributing traits by segregation after hybridization and
theknowledge of heritability, genetic advancefor theyield
components and their correlations with yield in the
segregating populations arethe prerequisitesfor selection
of desirable segregantsin any crop breeding programme.
Thepath analysisisan effective measureto find out direct
andindirect effects of component characters contributing
toyield. Eleusineafricanais closerelative of cultivated
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species of E. coracana. It has moretillering ability (15-
20) and high drought tol erance capacity. It matures early
(95-100 days) with more fingers per ear. Hence, in the
present investigation E. africanaisused as donor species
for finger millet improvement. Anattempt was, therefore,
madein the present investigation to assessthe variability
released in F, generation of three crosses and to
understand the degree and direction of association and
furnish additional information of path analysisto determine
the components of yield ininterspecific hybrids of finger
millet.

MATERIALS AND METHODS

The material for present study comprised of three
crosses between wild species (Eleusine africana) with
three cultivated popular varietiesviz., HR-911and PR 202.
The crossed seeds were obtained from the Project
Coordination Cell, All IndiaCoordinated Small Millets
Improvement Project, Indian Council of Agricultural
Research, Gandhi Krishi VignanaKendra, Bangalore. The
crossed seeds were sown during Kharif 2005 along with
parents. The F, plants were identified based on
morphological characters of donor parent during Kharif
2005. The F, population of two crosses of finger millet
viz.,, HR 911 x E. africana (cross 1) and PR 202 x E.
africana (cross 1) were grown during summer 2006
along with parents. A total of 255 and 295 F, plantswere
selected from | and |1 crosses, respectively for recording
observation on 10 quantitativetraitsincluding grainyield
per plant. The phenotypic and genotypic coefficients of
variability were computed as per the methods of Burton
and DeVane (1953). The method of (Johnson et al., 1955)
was followed for estimation of broad sense heritability
and genetic advance for all the traits recorded. The
phenotypic correl ation coefficientswere computed as per

the formula suggested by (Al-Jibouri et al., 1958). Path
coefficient analysiswas carried out following the method
of Dewey and Lu (1959).

RESULTS AND DISCUSSION

Comparisons of morphological characters of
different interspecific hybrids with their parents were
presented in Table 1. It indicated that most of the
characters were intermediate in interspecific hybrids.
There was considerable difference in respects of
productivetillersper plant between thetwo species. The
cultivated species E. coracana var HR911 and PR 202
showed less productivertillers (2 to 4) while E. africana
had asmany as 17 tillers. The F swas intermediate with
8-10tillers per plant.

With regard to finger number, theinterspecific hybrid
wasintermediate between parentsin all the three crosses.
Finger length in interspecific hybrid was more towards
E. africana (13 cm) than cultivated species. It indicated
significant contribution of male parent (E. africana) to
the F;s in respect of this trait. On the other hand, the
mean pollen fertility was 82.00 %, 84.17 % and 80 % in
E. coracana var HR911 and PR 202, respectively and
88.85 per cent in E. africana (Table 1). The reduced
fertility in the hybrid may be due to cryptic structural
differencesin the chromosome

There was considerable difference for days to 50
per cent flowering between thetwo species. Thevarieties
viz., HR911, PR202 weretook 83, 85 daysfor flowering,
respectively. Whereas E. africana flowered early in 50
days. The F, were intermediate between parents with
68, 67 days in cross | and cross Il, respectively.
Chennaveeraiah and Hiremath (1974) observed
interspecific hybrids were intermediate between the
parent species for most of the characters.

Table 1: Compar ative mor phological features of threeinter specific hybrids E. coracana x E. africana and their parents

Sr.No. Characters =) ITDazrents =) P % P, R < P,
1 Pollen fertility (%) 84.17 80.00 88.85 47.28 42.25
2. Plant height (cm) 109.00 92.00 150.00 144.00 145.00
3. Productivetillers/ plant 3.00 4.00 17.00 8.00 10.00
4. Finger number / ear 7.50 6.00 11.00 9.00 8.00
5. Finger length (cm) 7.00 5.10 13.00 11.50 10.00
6. Finger width (cm) 1.10 1.20 0.40 0.60 0.70
7. Days to 50% flowering 83.00 85.00 50.00 68.00 67.00
8. Days to maturity 120.00 117.00 95.00 115.00 112.00
9. Test weight (g) 3.33 3.20 1.03 197 1.43
10. Grain yield per plant () 25.40 26.00 4.70 7.50 8.75
where,
P.. HR911 P,- PR 202 P; — Eleusine africana (wild species)
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Table2: Mean and range valuesfor 10 metric traitsin the F, generation of three crosses

TheF, population derived frominterspecific crosses
exhibited lot of diversity for different quantitative traits
(Table 2). The F, population of two interspecific crosses
exhibited considerable variability in respect of all
charactersstudied. Morevariability wasobserved for plant
height, productivetillers, finger number per ear and finger
length in all the crosseswhich confirm the earlier reports
of Appadurai et al. (1977). It indicates much scope for
improvement of these characters through direct and
indirect selection

The results of phenotypic coefficient of variability
(PCV), Genotypic Coefficient of variability (GCV),
heritability and genetic advance are presented in Table 3.
For all the characters PCV were generally higher than
GCV which indicated that substantial influence of
environment in the expression of these characters. The
highest PCV and GCV observed for grainyield per plant,
productivetillers per plant and finger length exhibited high
PCV and moderate GCV inall the crosses. Theseresults
arein confirmationwith theearlier findingsof Desalegn
(1998). Plant height and days to 50 per cent flowering
showed low PCV and GCV in F, population of all the

S Range Mean(+SE)
N(‘) Characters Lowest Highest Cross| Cross||

) Cross | Cross|| Cross | Cross ||
1 Plant height (cm) 99.00 94.00 157.00 158.00 125.85(+1.26) 127.58(+1.46)
2 Productivetillers/ plant 2.00 2.00 15.00 17.00 6.81(+0.27) 6.98(+0.30)
3 Finger number / ear 5.00 5.00 15.00 13.00 8.84(+0.16) 7.97(+0.19)
4. Finger length (cm) 6.00 4.00 17.00 14.50 9.23(+0.21) 8.31(+0.21)
5. Finger width (cm) 0.30 0.40 0.90 1.10 0.62(+0.01) 0.63(+0.01)
6 Days to 50% flowering 73.00 76.00 90.00 87.00 81.41(+0.49) 81.48(+0.26)
7 Test weight (g) 1.32 1.32 2.90 2.87 2.09(+0.04) 2.10(+0.01)
8. Grain yield / plant (g) 1.58 1.21 22.00 14.86 5.79(+0.41) 4.36(+0.31)
Cross| — HR 911 x E. africana and cross Il - PR 202 xE. africana. SE- Standard error

three crosses and agrees with the observation of earlier
workers (Kempanna et al., 1971 ; Mishra et al., 1980).
Finger width reported high PCV in cross| and moderate
incross I but their GCV were moderate for cross |l and
low for cross| indicating high magnitude of environmental
effect on the expression of thistrait between the crosses.
All other characters showed moderate PCV and GCV in
all the crosses.

Finger length, test weight and grain yield per plant
reported high broad sense heritability accompani ed with
high predicted genetic advance as per cent of meaninall
the crosses indicated the broad sense of additive gene
effects in its inheritance, and such characters could be
improved by direct selection (Panes, 1957). Plant height
and days to 50 per cent flowering revealed high broad
sense heritability but they exhibited less genetic advance
as per cent of mean, suggesting preponderance of non-
additive gene actionintheinheritance of thesetraitin all
the crosses. Similar resultswere reported by Mohan Prem
Anand (2005). Finger width in cross Il had high broad
sense heritability accompanied with high predicted genetic
advance as per cent of mean indicated good scope for

‘TabIeS : Estimates of genetic parametersfor 10 metric traitsin the F, generation of two crosses
Heritability in broad

zr(.). Charadters PCV (%) GCV (%) sense (%) GA as % mean
Cross| Crossl| Cross| Crossl| Cross| Cross | Cross | Cross ||
1. Plant height (cm) 10.23 10.51 9.51 9.81 86.42 87.26 18.21 18.89
2. Productivettillers/ plant 39.95 39.87 11.43 13.12 8.91 10.82 7.34 8.88
3. Finger number / ear 18.10 22.12 8.46 11.27 21.87 25.94 8.14 11.31
4, Finger length (cm) 23.32 2351 20.36 19.58 76.26 69.37 36.60 33.57
5. Finger width (cm) 22.56 17.90 7.25 14.61 10.52 65.38 1.61 23.80
6. Daysto 50% flowering 6.12 2.97 4.70 2.50 59.04 64.17 7.44 4.58
7. Test weight (g) 18.41 15.45 16.77 13.82 83.10 80.00 31.10 25.23
8. Grainyield / plant (g) 72.33 65.90 63.91 48.10 78.05 53.26 76.35 72.01

PCV- Phenotypic coefficient of variation, GCV- Genotypic coefficient of variation, GA — Genetic advance
Cross| — HR 911 x E. africana and cross |1 - PR 202 xE. africana
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