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ABSTRACT

Variations among 196 germplasm accessions of finger millet | Eleusine coracana (1..) Gaertn.) from Malawi
were studied at Chitedze and Makoka Research Stations during the 1988/89 rainy season. The differences
between germplasm accessions for number of days to flowering, plant height, finger length, finger width,
number of fingers, number of productive tillers, panicle yield, grain yield, and finger blast incidence were
significant at both locations. Six germplasm accessions with highest values and six accessions with lowest
values of each trait are listed.
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RESUME

Les variations entre 196 accessions de ressources génétiques d'eleusine |Eleusine coracana (L.) Gaertn.)
en provenance du Malawi ont été étudiées dansles stations de recherche de Chitedze et de Makoka pendant
la saison des pluies 1988/89. Les differences entre les accessions de ressources génétiques pour le nombre
des jours a la floraison, la taille des plants, la longueur des doigts, le nombre des doigts, le nombre des talles
productrices, le rendement en panicule, le rendement en grain, et I'incidence d’avortément des doigts
étaient significatives dans les deux localités. Six accessions de ressources génétiques avec les plus grandes
valeurs et six accessions avec les valeurs les plus basses pour chaque trait sont reportées.

Mots Clés: Eleusine coracana, génétiques variabilité, grain improvement

INTRODUCTION

Finger millet [Eleusine coracana (L.) Gaertn.] is
an important traditional food crop in many parts of
Africaand Asia. In Africa, itis extensively grown
in Uganda, Tanzania, Ethiopia, Kenya, Rwanda,
Burundi, Zimbabwe, Zambia and Malawi (FAO,
1990). In Malawi it is grown in several districts,
but its cultivation is mainly concentrated in areas

about 1000 m above mean sea level (masl). Most
of these areas are in Chitipa, Mzimba, Rumphi,
Kasungu and Nkhata-Bay (Lungu, 1974).
Finger millet is used for both food and brewing.
Food prepared from finger millet mait is popular
among expectant mothers and as a weaning food
because it is high in calcium and sulphur amino
acids (Malleshi and Desikachar, 1986). The grain
stores well for a long period and for this reason
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some farmers look upon finger millet as an

insurance crop.

onﬁfnem in any crop usually involves
exploitifg¥e genetic variability in specific traits.
Simultancous improvement of these traits depends
on the nature and degree of association between
traits. The finger millet germplasm accessions
collected in Malawi (Appa Rao, 1979) were
utilised, a) to study the variability in grain yield
and eightother traits, and b) toidentify germplasm
accessions suitable for direct usc in yield trials or
breeding programmes.

MATERIALS AND METHODS

The trial consisted of 196 finger millet germplasin
accessions collected in Malawi. The accessions
were planted in a lattice design with two
replications at Chitedze Research Station on 10
January 1989, and Makoka Rescearch Station on 4
January 1989. Chitedze Research Station is
located 18 km north-west of Lilongwe City (1100
masl, 13" 13'S and 33" 38'E). Makoka Research
Station (1000 masl, 15°32'S and 35° 13'E) is 20
km south-west of Zomba Town. The total rainfall
during the cropping scason was 1035 mm at
Chitedze and 1291 mm at Makoka.

Each plot at Chitedze consisted of a single row
of 5 m long and 40 cm wide. At Makoka, cach plot
had 2 rows which were 4 m long and 45 cm apart.
Plant to plant spacing was maintained at about 10
c¢m by thinning when the seedlings were 20 to 25
days old. A basal dosc of 25 kg N, 40 kg P O, and
30 kg K,O per ha was applicd at sowing using
calciumammonium nitrate, single superphosphate
and muriate of potash. Additional 25 kg N per ha
was top-dressed when the seedlings were 30 days
old.

The number of days to flowering, plant height,
finger length, finger width, number of fingers,
number of productive tillers, and finger blast
[Pyricularia grisea (Cooke) Sacc.] severity
(degree of damage) were recorded in accordance
with standard finger millet descriptors (e.g.,
IBPGR/ICRISAT, 1985). The number of days to
flowering and finger blastincidence were recorded
for each plot as a whole, and the remaining
characters were recorded on three randomly chosen
plants per plot. Finger blast severity was recorded
on ascale of 1-9, where 1 = very low or no visible
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sign of susceptibility, 3 = low susceptibility, 5 =
intermediate susceptibility, 7=high susceptibility,
and 9 = very high susceptibility. The number of
fingers per panicle and number of productive
tillers per plant were recorded. Mature panicles
(all panicles in a plot) were harvested, sun dried,
and weighed to record panicle yield, and then
threshed to measure grain yield.

The mean values of cach plot for each location
were analysed separately, using the lattice design
in MSTAT C statistical package developed by
Michigan State University. Bartlett’s test for
homogeneity of variances was carried out before
data from different locations were pooled. The
adjusted accession means over replications were
used for pooled analysis over locations. The pooled
error mean squares were calculated by dividing
the sum of effective error sum of squares over two
locations by the total degrees of freedom ~ssociated
witheffectiveerrors. In cases where lattice design
was not efficient over randomised block design,
cffective error sum of squares and the associated
degrees of freedom were replaced by the error
sum of squares and the associated degrees of
freedom of randomised block design. Since the
pooled analysis was carried out using adjusted
accession means over replications, the pooled
error mean squares were divided by number of
replications to obtain adjusted pooled error mean
squarces.

RESULTS

Differences among finger millet accessions were
significant for all traits (number of days to
flowering, plant height, finger length/width,
number of fingers, number of productive tillers,
panicleyicld, grainyicld, and finger blast severity)
at both locations.

Lattice and randomised block designs were
roughly cqually cfficient for the measurement of
daysto flowering and finger width. The efficiency
advantage of lattice over randomised block design
was less than 11% for the remaining traits, except
for plant height at Chitedze (Table 1).

The error mean squares were homogeneous
only for number of fingers and grain yield. The
pooled analysis was carried out for all traits to
estimate the interactions between accessions and
locations. Based on pooled analysis, the
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differences between finger millet accessions and
between jocations were significant for all the
traits under study. The mean squares due tolocation
X accession interactions were significant for
number of days to flowering, finger blast severity,
finger length, panicle yield and grain yield.

Means over accessions, and ranges between
accessions for nine traits at individual locations
and the means over locations are presented in
Table 2. At both locations, similar trends of
variation were observed for number of days to
flowering, finger length, finger width, and number
of fingers. Higher yiclds (grain and panicle) were
obtained at Chitedze than at Makoka Rescarch
Station. Most of the accessions were taller and
had more productive tilers at Chitedze than at
Makoka Research Station. The adjusted values of
finger blast severity varied from 0.86 to 7.21 at
Chitedze, and 0.78 10 2.98 at. Makoka.

Based on means over two locations, 12
accessions were identified for each trait, six
accessions for high level and the other six
accessions for low level. These accessions are
listed in Table 3.

DISCUSSION

The finger millet germplasm accessions included
inthis study representdifferent geographical areas
of Malawi. The differences among these
accessions were significant for grain yield and its
component traits. As large vanation exists for
many useful traits, a systematic selection for grain
yield and other traits will be uscful for developing
cultivars of different maturity periods with such
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desirable trants as high grain yields, resistance to
blast. and medium plant height.

Guptaand Mushonga (1992) reported significant
differences among germplasm accessions from
Zimbabwe for grain yield. finger length, finger
width and number of fingers per head at both
locations, while differences in panicle yield and
productive tillers per plant were significant only
atone location. Number of days to flowering and
plant height were recorded only at one location,
where the differences among accessions were
significant. In the present study, for all these
traits. significant differences among accessions
were observed at both locatons. In addition,
signmficant differences among accessions were
observed for finger blast sevenity, which was not
studied by Gupta and Mushonga (1992).

In finger millet, Kempanna and Thirumalachar
(1968), Goud and Lakshmi (1977), and Abraham
et al. (1989) found significant variation for grain
yield and number of productive tillers per plant.
Joshi and Mchra (1989) reported significant
vanation for days to heading, plant height, finger
length, number of fingers, and grain yield but
observed non-significant differences for number
of effective tillers.

There were non-sigmficant location x accession
interactions for plantheight, finger width, number
of fingers, and number of productive tillers. This
suggests that selection for these traits can be made
based on the mean over locations, although error
mean squares were heterogencous for all these
traits except number of fingers.

Based onmean performance over two locations,
12 accessions were selected for each trait 1e.,

TABLE 1. Relative effaciency of lattice design compared to randomised block design with 196 accessions. Trial
replicated twice at two locations in Malawi for nine traits in finger millet

Trait Chitedze Makoka
Number of days to flowering 100 100
Plant height (cm) 136 110
Finger length (cm) 104 100
Finger width (mm) 100 100
Number of fingers 102 100
Number of productive tillers 102 107
Panicle yield (t ha'!) 100 108
Grain yield (tha™!) 100 103
Finger blast (1-9) 102 110
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those with the six highest, and the six lowest
values (Table 3). Six finger millet accessions
were selected for early flowering and six for late
flowering. Similarly, accessions were selected
for short and tall plant height, short and long
fingers, narrow and wide fingers, low and high
‘number of fingers per panicle, number of
productive tillers, panicle yield, and grain yield.
Finger millet accessions that were relatively less
susceptible to finger blast were identified. The
selected accessions had similar performances (for
the trait for which they were selected) atindividual
locations. The seed of these lines are maintained
at the SADC Regional Gene Bank, Lusaka,
Zambia, and Genetic Resources Division,
ICRISAT, Patancheru, India.

The lattice design showed no considerable
advantage over the randomised block design for
most of the traits, perhaps because of the small
plot size (2 to 3.6 m?) used in this study.
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