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Higher elevations of hills pose a regular proplem for genotype - environment
interactions due to short growing season. More often, temperature stress affects the
physiological processes of cultivar that determine growth and yield [1]. The cultivars
of finger millet show late emergence of panicles when exposed to sub-optimum
temperatures during vegetative growth inspite of having favourable day length to
initiate flowering [2]. Duration of grain filling or·grain growth is prolonged· as a
consequence of low atmospheric temperature at post floral growth [3-6]. As a result,
grain production of finger millet is not fully realized at higher elevations in hills of
north India.

In this study, effective selection criteria for improving grain yield of finger
millet were investigated among 22 genotypes by studying eight characters viz. plant
height, days to 50% head emergence, number of productive tiller per plant, number
of fingers per ear, ear length, total biological yield, grain yield and harvest index.
The genotypes considered for this study were OM 1, HR 374, I<M 208, I<M 228,
KM 229, I<M 230, Local, PES 400, PPR 2679, PR 202, PRM 3, RAU 13, TNAU 533,
VL 149, VL 207, VL 209, VL 279, VL 280, VL 281, VL 282, VL 704 and VR 708.
The seeds were sown in June. The experiment was conducted at an altitude of 2100
m above mean sea level for three consecutive years during 1994, 1995 and 1996 and
was laid out in randomized block design with three replications. Recommended
agronomic practices were adopted to promote normal growth and development of
plant. Analysis of variance [7] and correlation. coefficients [8] were computed on
pooled data over three year trials. Test of significance ~as determined as per the
statistical procedure. Mean values of maximum and minimum temperature (0C) were
recorded during three experimental years on May (19.35, 20.89, 19.14), June (21.80,
22.25, 19.60), July (20.40, 19.75, 19.10), August (19.35, 19.00, 18.50), September (19.05,
18.10,17.45), October (15.55, 15.35, 14.30) and November (11.60, 11.40, 11.90). Maximum
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day and night temperature were registered for June (34.2, 20.5), July (25.6, 19.4) and
August (26.8, 18.8) respectively on 1995, 1994 and 1994.

Table 1. Analysis of variance for yield components· in finger millet

Mean squares

Source df Plant No. of Days to No. of Ear Harvest Total Grain
height productive 50% finger length index biological yield

tiller head per ear yield
per plant emergence

Genotype 21 580.5*" 6.0"" 206.7"" 31.6"" 14.7"" 3.5"" 23622.2"" 29805.6""

Year 2 675.4" 8.7" 390.6"" 11.6 9.7 2.4" 45170.1" 6583.9"

Genotype 42 185.3"" 2.1"" 67.8 5.0 3.2 0.6"" 10270.5" 1762.3""
x year

Error 126 92.7 0.9 36.6 3.9 2.4 0.1 6224.5 802.3

", "" Significant at 5 and 1% level of probability

Table 2. Estimates of phenotypic correlation coefficients among eight characters
of finger millet grown under cool climatic condition at high altitude

1. Biological yield

2. Harvest index

~ Plant height

4. Productive tiller/plot

5. Ear length

6. No. of fingers/ear

7. Days to 50% emergence

8. Grain yield

1 2

1.000 -D.703""

1.000

3 4 5 6 7 8

0.676"" -D.096 0.319"" 0.513"" 0.526"" 0.051

-D.353" 0.015 -D.367" -D.090 -D.423"" 0.563""

1.000 -D.464"" 0.614"" 0.715"" 0.255 0.226

1.000 -D.382" -0.347" 0.330" 0.042

1.000 0.455"" 0.015 -D.141

1.000 0.350" 0.247

1.000 - 0.001

1.000

", "" Significant at 5 and 1 per cent level .ofprobability

Meteorological data on temperature indicated that the climatic condition in June
was relatively warm. A subsequent decrease in atmospheric temperature was observed
in July and August during vegetative growth of experimental cultivars; while a steep
decline in temperature was noticed during post floral growth of cultivars from
September onwards. The results revealed that genotype x year interaction effect
registered significant variation in plant height, tiller number, total biological yield,
grain yield and harvest index (Table 1). This offered opportunity to identify suitable
genotypes for higher altitudes. Grain yield registered significant positive correlation
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with harvest index (Table 2) and non-significant association with other characters.
Earlier studies on the association of these characters, except days to heading, have
reported significant correlation with grain yield at low altitude [9, 10]. It was,
therefore, attributed that ecophysiological constraint particularly associated with low
atmospheric temperature perhaps impeded the establishment of desired correlation
at high altitudes. tate emergence of head, prolonged duration of grain filling or
grain growth and short growing season at high altitude perhaps had exerted its
influence on reducing the effect of inter character correlation between heading date
and grain yield of cultivcirS. the present study, therefore, suggests that an effective
partitioning of photosynthates into growth of structural compounds of vegetative
organ and non structural compound in reproductive state [11] was more important
towards enhancing the productiVity of grain yield at high altitude. At non-freezing
cold stress, an improvement of harvest index indicated that temperature dependent
enzymes remain active within the living cell of plant and carried out normal
physiological and biochemical function associated with transduction and utilization
process of photosynthesis [12]. Ctiltivar is able to produce more' grain through
accumulating non- structural carbohydrates to the grains [13] or through enhancing
the rate of photosynthesis at latter part of crop development [14]. It appears from
this investigation, that harvest index is the most efficient selection criterion for
improving grain yield of finger miller at higher elevations of hills in north India.
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