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Abstract: A study was carried out to investigate the use of plant densities in increasing grain yield of finger
millet. The objective was to determine appropriate plant density that gives optimum grain yield of finger millet.
The study was conducted under high potential conditions of Kisii highlands, southwest Kenya. Three
experiments were carried out on different spacings giving various plant densities of five cultivars of finger millet
over a two year period. Results showed that tiller and panicle numbers per m² increased with use of closer
spacing giving higher plant densities. Densities ranging from 111,111 hills ha  (30 cm × 30 cm) to 1,000,000 hills1

ha  (20 cm × 5 cm or 10 cm ×10 cm) showed non-significant (p=0.5) influence on panicle weight and grain1

weight per panicle. At densities of more than 1,000,000 hills ha  (100 hills m ²), panicle weight and grain weight1

per panicle showed a decreasing trend with increase in plant density, without significant influence on 1,000-
grain weight. Densities ranging from 333,333 (30 cm x 10 cm) to 4,000,000 hills ha  (5 cm × 5 cm) gave grain1

yields that were not significantly different. Densities lower than 333,333 hills ha  (33 hills m ²) caused1

significant reduction in grain yield. Therefore, the use of closer plant spacing than 30 cm × 10 cm, with plant
densities higher than 333,333 hills ha  in the cultivation of finger millet is strongly recommended if high grain1

yield (more than 3000 kg ha ) is to be expected.1

Key words: Finger millet  Spacing planting  Grain yield

INTRODUCTION thinning or weeding. The importance of plant density as

Finger millet is cultivated mainly by small scale documented [3, 4]. Where soil moisture is adequate,
farmers in Kenya. Its grain which is high in calcium different researchers [5-8] have reported some increase in
content is used for human consumption and poultry yield of various crops due to increasing plant density. It
feeding. The major problem in production of finger millet seems therefore that for the high potential conditions of
is the low grain yield of 500 to 2000 kg ha . Field surveys Kisii, southwest Kenya, the use of high plant density in1

and observations on farmers’ fields indicate that the low establishing finger millet crop might improve chances of
yield is mainly attributed to low plant density. The current achieving the research recommended plant population [1]
research recommended density [1] in Kenya is 333,333 for the millet at maturity and increase grain yield. The
hills ha  (33 hills m ²) which can be attained by using objectives of the present research were to:1

spacing of 30 cm × 10 cm. This however has not been
achieved in most farms. Low plant densities of 111,111 Determine the effect of high plant density on finger
hills ha  to 200,000 hills ha  are usually achieved where millet yield components and grain yield1 1

farmers are aiming at the recommended rates of 333,333 To establish and suggest any appropriate
hills ha  because of the poor seedbed preparation and modifications to the current research1

seed germination, insect attack, lodging, injury during recommendations to achieve high grain yields.

a factor determining crop growth and yield has been well
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MATERIALS AND METHODS ha  at sowing time. The source of P and N were

Three experiments were conducted at Kisii Regional nitrate (CAN). Four weeks after sowing, thinning was
Research Centre of the Kenya Agricultural Research done to attain the plant per hill in each treatment. The
Institute (KARI), southwest Kenya. The Centre is situated plots were kept weed free by hand weeding. In all the
at latitude 0°41’S and longitude 34°47’E on elevation of experiments, plant height, tiller and panicle numbers, were
1750 m above sea level. The annual rainfall and observed at physiological maturity stage of the crop
evapotranspiration (ET) are 2060 mm and 1200 mm, which ranged from 105 to 150 days after planting (DAP)
respectively. Rainfall at the experimental site is bi-modally for all cultivars. In each observation, ten hills from the
distributed. from February to August (long rains) and middle of each plot were randomly selected for evaluation.
from September to February (short rain season). The two Plant height was taken by measuring the distance from the
seasons have rainfall ranging from 800 to 1000 mm and 450 ground to the upper-most tip of leaves or panicles. Tillers
to 700 mm, respectively. Mean annual temperatures range and panicles were counted. Panicle weight, grain weight
from 18°C to 21°C and average minimum temperatures per panicle and 1,000-grain weight were recorded at time
vary from 11°C to 14°C [9]. The experimental site area at of harvest. Panicles sampled were cut at the base,
Kisii falls in the upper midlands agro-ecological zone one separately for each plot and oven-dried at 65 °C for three
(UM ) [9]. Soils of the experimental fields were of well days before determination of panicle weight. Grains from1

drained, very deep, dark reddish brown and very friable the dried panicles were threshed, bulked, weighed and
clays (nitisols). Soil reaction ranges from medium to grain weight per panicle, at 12 % moisture was computed.
slightly acidic, pH of about 5.9. One thousand grain weight was obtained as an average of

The treatments evaluated are detailed below for the ten samples each consisting 1,000 grains randomly
different experiments that were carried out. selected from the bulked grain from each plot. Grain yield

For each of the three experiments, the field was was determined from harvest of 5 m  area in the centre of
cleared manually, ploughed and harrowed by tractor. each plot. Panicles harvested for yield determination were
Planting furrows were prepared and seed dibbled at threshed manually. Grain obtained was sun-dried, cleaned
spacing  according  to  treatments  described  above and weighed. Moisture content of the grain was
(Table 1, 2 and 3), in order to attain the various plant determined using Ganny Hydromette G 86 moisture tester.
densities. The design for all experiments was a randomized The grain weight was adjusted to 12% moisture content
complete block (RCB) with four applications. The plot size using the formula: Adjusted grain weight = W x 100- M /
was 3 m x 6 m (18 m ). Experiment 1 was planted in the long 88, where W is the weight of harvested grain and M is the2

rain season of 1990, while experiment 2 and 3 were planted moisture content percentage of the grains. The least
in the long rain season of 1991. Phosphorus (P) and significant difference (LSD) test was used in the
Nitrogen (N) fertilizers were applied each at rate of 20  kg comparison of treatment means.

1

Diammonium phosphate (DAP) and Calcium ammonium

2

Table 1: Spacing, plant density and area per hill for finger millet cultivar, Enyaikuro”

Number Spacing Plant density (hill number ha ) Area per hill (m )1 2

I 30 cm x 30 cm 111,111 0.09
ii 30 cm x 20 cm 166,666 0.06
iii 30 cm x 10 cm 333,333 0.03

Table 2: Spacing, plant density and area per hill for finger millet cultivar, Enyaikuro”

Number Spacing Plant density (hill number ha ) Area per hill (m )1 2

I. 30 cm x 10 cm 333,333 0.03
ii. 30 cm x 5 cm 666,666 0.15
iii. 20 cm x 10 cm 500,000 0.02
iv. 20 cm x 5 cm 1,000,000 0.01
v. 10 cm x 10 cm 1,000,000 0.01
vi. 10 cm x 5 cm 2,000,000 0.005
vii. 5 cm x 5 cm 4,000,000 0.025
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Table 3: Spacing, finger millet cultivar local name and growth duration

Number Spacing Finger millet cultivar (Local name in Kisii, southwest Kenya) Growth duration (days)

I. 30 cm x 10 cm “Endere” 105
ii. 20 cm x 10 cm “Omokomoni” 120
iii. 10 cm x 10 cm “Enyaikuro” 135
iv. “Enyamarambe” 150

RESULTS m  is shown by the data presented in Table 5. In

Effect of Finger Millet Cultivar: The different local lower panicle number than those of 30 cm x 20 cm and 30
cultivars of finger millet grown in the high potential cm x 10 cm. Panicle number recorded in spacing of 30 cm
rainfall conditions of Kisii, southwest of Kenya, namely x 20 cm was substantially lower than that in 30 cm x 10 cm
“Endere”, “Omokomoni”, “Enyaikuro” and which was the closest spacing tested and had
“Enyamarambe” and evaluated in experiments 2 and 3 significantly more panicles. In experiment 2 (Table 5), the
showed no significant differences in growth lowest panicle number was obtained in the widest spacing
characteristics and grain yield. Similarly, interaction effect of 30 cm x 10 cm. Panicle number noted in the spacing of
between finger millet cultivar and plant density for 30 cm x 5 cm, 20 cm x 10 cm and 20 cm x 5 cm were not
agronomic characteristics observed and grain yield was considerably different from that in 30 cm x 10 cm, but were
not significant. significantly lower than those of 10 cm x 10 cm and 10 cm

Effect of Plant Spacing on Growth cm x 5 cm gave panicle number significantly higher than
Plant Height and Number of Lodged Plants: The various any of the spacing considered in the experiment. In
spacings of finger millet evaluated had no significant experiment 3 (Table 5), spacing of 30 cm x 10 cm and 20 cm
effect on both plant height and number of lodged plants, x 10 cm gave non-significantly different panicle numbers.
in all the experiments. However, the number of panicles produced in spacing of

Tiller Number and Panicle Number: The effect of cm and 20 cm x 10 cm.
spacing on tiller production was highly significant in all
the experiments conducted. Results on influence of Panicle Weight: In experiment 1, the plant densities at
spacing on tiller number per m  are provided on Table 4. various spacings tested had non-significant influence on2

The data indicate that in experiment 1, spacing of 30 cm x panicle weight. However, in experiment 2 and 3, spacing
10 cm gave higher tiller number than 30 cm x 20 cm and 30 had a considerable effect on panicle weight (Table 6). The
cm x 30 cm. Also, the spacing of 30 cm x 20 cm gave more data presented in Table 6 show effects of spacing and
tillers than 30 cm x 30 cm which had significantly least corresponding plant densities on mean panicle weight.
number of tillers. In experiment 2 (Table 4), spacing of 30 The results for experiment 2 indicate that spacings of 30
cm x 10 cm, 30 cm x 5 cm and 20 cm x 10 cm were similar in cm x 10 cm, 30 cm x 5 cm, 20 cm x 10 cm and 20 cm x 5 cm
tiller production. However, tiller numbers attained in the had similar mean panicle weights. The panicle weight for
above three spacings were significantly different. A these spacings was significantly higher than those of 10
significantly highest tiller number was recorded in the cm x 10 cm and 10 cm x 5 cm which were both similar but
closest spacing of 5 cm x 5 cm evaluated in the experiment. significantly heavier than those of 5 cm x 5 cm which gave
Figures obtained in experiment 3 (Table 4) showed that the lightest panicles. In experiment 3, spacings of 30 cm x
the difference in tiller number between spacing of 30 cm x 10 cm and 20 cm x 10 cm gave similar panicle weights. The
20 cm and 20 cm x 10 cm was not significant. However, the spacing of 10 cm x 10 cm gave panicles that were
number of tillers attained in spacing of 10 cm x 10 cm was significantly lighter than those obtained in spacings of 30
slightly  higher  than  those of 20 cm x 10 cm and 30 cm x cm x 10 cm and 20 cm x 10 cm.
10 cm.

Panicle Number: In all experiments carried out, spacing showed that plant density at the three different spacings
significantly (p=0.05) influenced panicle production in had no significant influence (p = 0.05) on grain weight per
finger millet. The effect of spacing on panicle number per panicle. Consequently, the grain weight noted in spacings

2

experiment 1, spacing of 30 cm x 30 cm had considerably

x 5 cm which were both similar. The closest spacing of 5

10 cm x 10 cm was slightly higher than those of 30 cm x 10

Grain Weight per Panicle: Results from experiment 1
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Table 4: Effect of plant spacing and density on tiller number produced in finger millet

Panicle Number per m  Experiments2

Plant Density ----------------------------------------------------------------------------
Spacing (Hill number per hectare) Area per hill (m ) 1 2 32

30 cm x 30 cm 111,111 0.09 186 -- --
30 cm x 20 cm 166,666 0.06 296 -- --
30 cm x 10 cm 333,333 0.03 500 195 270
30 cm x 5 cm 666,666 0.015 -- 240 --
20 cm x 10 cm 500,000 0.02 -- 231 350
20 cm x 5cm 1,000,000 0.01 -- 254 --
10 cm x 10 cm 1,000,000 0.01 -- 382 527
10 cm x 5 cm 2,000,000 0.005 -- 481 --
5 cm x 5 cm 4,000,000 0.0025 -- 672 --

Mean 327 351 287
S. E 12 64 27
C. V % 5 26 12

LSD (P = 0.05 ) 29 130 139

Table 5: Effect of plant spacing and density on panicle number production in finger millet

Panicle Number per m  Experiments2

Plant Density ----------------------------------------------------------------------------
Spacing (Hill number per hectare) Area per hill (m ) 1 2 32

30 cm x 30 cm 111,111 0.09 156 -- --
30 cm x 20 cm 166,666 0.06 229 -- --
30 cm x 10 cm 333,333 0.03 400 145 223
30 cm x 5 cm 666,666 0.0015 -- 169 --
20 cm x 10 cm 500,000 0.02 -- 175 267
20 cm x 5 cm 1,000,000 0.01 -- 200 --
10 cm x 10 cm 1,000,000 0.01 -- 302 415
10 cm x 5 cm 2,000,000 0.005 -- 408 --
5 cm x 5 cm 4,000,000 0.0025 -- 533 --

Mean 262 277 268
S. E 8 61 20
C. V % 4 31 10

LSD (p = 0.05 ) 41 124 59

Table 6: Effect of plant spacing and density on panicle weight of finger millet

Panicle Number per m  Experiments2

Plant Density ----------------------------------------------------------------------------
Spacing (Hill number per hectare) Area per hill (m ) 1 2 32

30cm x 30cm 111,111 0.09 3.11 -- --
30cm x 20cm 166,666 0.06 2.23 -- --
30cm x 10cm 333,333 0.03 2.15 3.64 3.48
30cm x 5cm 666,666 0.0015 -- 3.60 --
20cm x 10cm 500,000 0.02 -- 3.59 3.15
20cm x 5cm 1,000,000 0.01 -- 3.34 --
10cm x 10cm 1,000,000 0.01 -- 2.70 2.27
10cm x 5cm 2,000,000 0.005 -- 2.56 --
5cm x 5cm 4,000,000 0.0025 -- 1.99 --

Mean 2.50 3.06 2.97
S. E 0.48 0.21 0.24
C. V % 27 9.80 10.00

LSD (p = 0.05) ns 0.44 0.67
ns: indicate that treatment means in the experiment are not significantly different at p = 0.05 using the Least Significant Difference test (LSD).
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Table 7: Effect of plant spacing and density on grain weight per panicle of finger millet
Panicle Number per m  Experiments2

Plant Density ----------------------------------------------------------------------------
Spacing (Hill number per hectare) Area per hill (m ) 1 2 32

30 cm x 30 cm 111,111 0.09 3.69 -- --
30 cm x 20 cm 166,666 0.06 2.63 -- --
30 cm x 10 cm 333,333 0.03 2.62  2.90 2.68
30 cm x 5 cm 666,666 0.0015  -- 2.88 --
20 cm x 10 cm 500,000 0.02 -- 2.83 2.36
20 cm x 5 cm 1,000,000 0.01 -- 2.70 --
10 cm x 10 cm 1,000,000 0.01 -- 2.14 1.87
10 cm x 5 cm 2,000,000 0.005 -- 2.03 --
5 cm x 5 cm 4,000,000 0.0025 -- 1.56 --

Mean 2.98 2.42 2.30
S. E 0.44 0.21 0.06
C. V % 21.00 12.36 3.00
LSD (p = 0.05)  ns 0.44 0.17

ns: indicate that treatment means in the experiment are not significantly different are not at 
p = 0.05 using the Least Significant Difference test (LSD).

Table 8: Effect of plant spacing and density on grain yield of finger millet
Panicle Number per m  Experiments2

Plant Density ----------------------------------------------------------------------------
Spacing (Hill number per hectare) Area per hill (m ) 1 2 32

30 cm x 30 cm 111,111 0.09 503 -- --
30 cm x 20 cm 166,666 0.06 873 -- --
30 cm x 10 cm 333,333 0.03 2,596 3,115 3,250
30 cm x 5 cm 666,666 0.015 -- 3,117 --
20 cm x 10 cm 500,000 0.02 -- 3,104 3,167
20 cm x 5 cm 1,000,000 0.01 -- 3,748 --
10 cm x 10 cm 1,000,000 0.01 -- 3,850 4,200
10 cm x 5 cm 2,000,000 0.005 -- 3,816 --
5 cm x 5 cm 4,000,000 0.0025 -- 3,807 --

Mean 1,324 3,517 3,689
S. E 387 13 123
C. V % 41 0.51 0.43
LSD (p = 0.05) 947 ns ns

ns: indicate that treatment means in the experiment are not significantly different are not at 
p = 0.05 using the Least Significant Difference test (LSD).

of 30 cm x 30 cm, 30 cm x 20 cm and 30 cm x 10 cm were cm and 30 cm ×30 cm. However, grain yield obtained from
about the same (Table 7). In experiment 2 and 3 (Table 7), spacing of 30 cm × 20 cm and 30 cm × 30 cm were not
the spacings used indicated a considerable effect on grain obtained from spacing of 30 cm × 20 cm and 30 cm × 30 cm
weight per panicle. The results of experiment 2 (Table 7) were not substantially different. In experiment 2 and 3
showed that spacings of 30 cm x 10 cm, 30 cm x 5 cm, 20 (Table 8), influence of spacing and corresponding plant
cm x 10 cm and 20 cm x 5 cm gave grain weights per densities on grain yield was not significant. Thus, land
panicle that were not significantly different (p=0.05) but areas ranging from 0.03 to 0.0025 m² per hill (30 cm × 10 cm
significantly (p = 0.05) higher than those of 10 cm x 10 cm. to 5 cm × 5 cm) gave grain yields that were not

1000-grain Weight: The various spacings and per hill had significantly (p=0.05) lower yields.
corresponding plant densities evaluated in the study had
non-significant influence on 1000-grain weight of finger DISCUSSION
millet.

Grain Yield: The results presented in Table 8 show the influence of finger millet cultivar on various plant
effect of plant spacing and corresponding densities on characteristics observed and grain yield in experiments 2
grain yield. In experiment 1, spacing of 30 cm × 10 cm gave and 3 shows that the local varieties of millet used in the
considerably higher grain yield than those of 30 cm × 20 study, perform similarly in growth. Lack of interaction

significantly different. However, areas higher than 0.03 m²

Effect of Finger Millet Cultivar: The non-significant
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effect between plant cultivar and population for observed produced. The finding is in agreement with [11] who
characteristics suggest that influence of plant density on observed that panicle number had a direct relation to tiller
growth of finger millet is the same in most cultivars. number and the more active tillers that could be produced,

Effect of Plant Spacing on Growth that high plant density is necessary if a high panicle
Plant Height and Number of Lodged Plants: All plant number is to be expected. The observations imply that low
densities used in the study had non-significant influence plant density in cultivation of millet could result in
on height of finger millet plants at harvest time. The decreased panicle number due to low plant population.
observation implies that the plant densities do not result
in taller millet plants which can cause lodging and thus Panicle Weight: The spacing evaluated in experiment 1
reduce grain yield. This is confirmed by the fact that all showed no significant influence on panicle weight. The
the treatments in the study had non-significant effect on result indicated that the plant densities tested in
number of lodged plants. The interpretation is in experiment 1 was not close enough as to cause a
conformity with [10] who noted that tall weak-strawed rice reduction in the mean panicle weight through increased
plants lodged early, thereby decreasing grain yield. plant competition for growth factors. This idea is

Tiller Number: This study showed that the number of numbers increased with rise in plant density in experiment
tillers produced increased as plant density of finger millet 1. The spacing of 30 cm × 10 cm, 30 cm ×5 cm, 20 cm × 5
was raised from 111,111 to 333,333 plants ha  in cm and 20 cm × 10 cm tested in the experiment 2 gave no1

experiment 1. Similar trend was noted as density was significant differences in panicle weights. The panicle
increased from 333,333 to 1,000,000 and 4,000,000 plants weights obtained in the closer spacing of 10 cm × 10 cm,
ha in experiments 3 and 2 respectively, through use of 10 cm × 5 cm and 5 cm × 5 cm were lower compared to1

the corresponding spacing (Table 4). The observation those from wider ones of 20 cm × 5 cm, 20 cm × 10 cm, 30
suggests that within the range of densities evaluated in cm × 5 cm and 30 cm × 10 cm. This may have been as a
the experiments, plant competition for growth factors, was result of the higher number of tillers and panicles noted in
not great enough as to reduce tiller production. The closer spacing as compared to wider ones. The closest
results imply that use of low plant density in cultivation spacing of 5 cm × 5 cm evaluated in the experiment 2 gave
of finger millet could result in reduced number of tillers. panicles which had considerably least mean panicle
The outcome also indicates that finger millet plants do not weight. This may be attributed to the observation that
compensate for low plant density by substantially spacing of 5 cm × 5 cm had significantly highest number
increasing the tiller production. This is also in conformity of both tillers and panicles per m².
with work reported by [11], who noted that tiller number In experiment 3, spacing of 30 cm × 10 cm and 20 × 10
is a factor in determination of rice grain yield. Thus, a cm had non-significant difference in panicle weights
good grain yield can be expected if the number of active probably because they had comparable number of tillers
tillers produced is high. Data obtained from the and panicles. The spacings of 10 cm × 10 cm gave
experiments in this study clearly demonstrate that use of panicles that were lighter than those obtained from 20 cm
high plant density is a prerequisite for increased tiller x 10 cm and 30 cm x 10 cm in experiment 3. The results may
density in finger millet cultivation. These observations be due to the higher number of tillers and panicles
emphasize the need for use of appropriate plant density if recorded in spacing of 10 cm x 10 cm as compared to 20 cm
high tiller number is expected in finger millet cultivation. × 10 cm and 30 cm × 10 cm. It is possible that increased

Panicle Number: The number of panicles produced photosynthates available for each panicle because of
increased as plant density was raised from 111,111 to increased competition. This could be the reason why
333,333 plants ha  in experiment 1. Similar observation higher panicle numbers in closer spacing resulted in1

was made when the density was raised from 333,333 to reduced mean panicle weight. The experiments also
1,000,000 and to 4,000,000 plants ha  in experiment 3 and demonstrate that as plant density increased from1

2 respectively, through use of the corresponding spacing 111,111to 333,333 plants ha  (Table 6), panicle weight
(Table 5). The result showed that the trend of panicle remains the same despite increased number of tillers and
production under the various plant densities of finger panicles. A similar trend was noted in increasing density
millet was similar to that noted for the number of tillers from  333,333 to 500,000 plants ha . This result imply that

the higher the number of panicles. The results suggest

supported by the observation that tiller and panicle

panicle number per unit area, decreased amount of

1

1
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plant density of 333,333 plants ha  for finger millet could 1000-grain Weight: In this study, 1000 grain weight of1

be raised by 50 % to 500,000 plants ha , without cultivars used was not influenced by spacing and plant1

adversely affecting the panicle weight despite increased density. The result implies that grain size is fairly a stable
number of tillers and panicles as noted in this study. character for the varieties used in the experiments. The
Density of 1,000,000 plants ha  and over gave reduced observation is in agreement with [10] who reported that1

panicle weight possibly because of competition for rice grain weight was a suitable varietal character.
growth factors due to increased number of tillers and
panicles. The observation suggests that at densities lower Grain Yield: In experiment 1, spacing of 30 cm × 10 cm
than 500,000 plants ha ; grain yield of finger millet may gave higher grain yield than 30 cm × 20 cm and 30 cm × 301

be limited by reduced number of tillers and panicles. At cm. The results could have been due to the higher tiller
populations over 1,000,000 plants ha , the yield is limited and panicle numbers that were noted in spacing of 30 cm1

by reduced panicle size. Also, the experiments show that × 10 cm as compared to 30 cm × 20 cm and 30 cm × 30 cm,
finger millet cannot compensate for low plant density (less without adverse effect on panicle weight, grain weight per
333,333 plants ha ) by increasing average panicle weight. panicle and 1,000-grain weight. In experiment 2 and 3,1

Grain Weight per Panicle: Plant densities due to spacing indicated no substantial influence on grain yield. This is
of 30 cm × 30 cm, 30 cm × 20 cm and 30 cm × 10 cm gave possibly because increased tiller and panicle numbers per
no significant difference in grain weight per panicle in m² due to higher plant density as a result of closer
experiment 1. This was possibly because this spacing had spacing gave reduced mean panicle weight and grain
similar number of tillers per m², panicles per m² and mean weight per panicle, without positive influence on 1,000-
panicle weights. The spacing of 30 cm × 10 cm, 30 cm × 5 weight. Generally, as plant density was raised, finger millet
cm, 20 cm × 10 cm and 20 cm × 5 cm in experiment 2 had grain yield showed an increasing trend (Table 8). The
comparable grain weights per panicle. This could have result conforms to earlier observation by [12] who noted
been due to observed similarities of treatments in number that rice grain yield increased almost linearly with plant
of tillers per m², panicles per m² and mean panicle weights. density. The results demonstrated that the use of higher
In experiment 3, the spacing of 30 cm × 10 cm and 20 cm × plant density (more than 333,333 hill ha ) in cultivation of
10 cm gave grain weights per panicle that were comparable finger millet is more advantageous in grain yield than
but significantly (p=0.05) higher than that of 10 cm × 10 lower plant densities (less than 333,333 hills ha ). Higher
cm. This observation agreed with the results in experiment plant densities of between 1,000,000 to 4,000,000 hills ha
2 regarding the influence of spacing on grain weight per in establishment of finger millet failed to reduce grain yield
panicle. Generally, as plant density was raised by the use due to increased plant competition for growth factors as
of corresponding spacing, grain weight per panicle compared to 333,333 hills ha . Instead, high population
showed a decreasing trend. This is probably because as improved chances of obtaining increased grain yield as a
plant densities were raised, grain number per m² possibly result of attainment of suitable plant density in maturity
increased due to raise number of panicles per m² resulting stage of the crop. As observed in this study, low plant
in competition among grains for photosynthates. This density resulted in reduced grain yield due to depressed
idea is in agreement with [10] who noted that when the number of tillers and panicles per m², without much
source activity is insufficient to produce enough improvement in mean panicle weight, grain weight per
carbohydrates to fill all the rice grains, the number of panicle and 1000-grain weight. The densities for use in
unfilled grains increased. Thus, reduced grain weight per establishment of finger millet will possibly vary depending
panicle as plant density was raised in this study, could be on the kind of environment that one is dealing with as
due to increased percentage of unfilled grains. Results of noted by [12], the optimum rice plant density that a field
the experiments also corroborate earlier findings by [11] can hold depends on the availability of and competition
that the greater number of panicles per unit area, the for such factors as water, nutrients and light. A series of
smaller the number of rice grains per panicle. Possibly, the experiments conducted at Kakamega, western Kenya [13]
panicles in closer spacing treatments were lighter than showed that spacing of 30 cm × 10 cm with plant density
those in wider spacing because of reduced number of of 333,333 hills ha  (land area 0.03 m² ha ) was optimum
grains per panicle. for  high  grain  yield.  Other   researchers   [13]  obtained

spacing and corresponding plant densities tested

1

1

1

1

1 1
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similar findings in the case of Seriphidium quettense. programme, RRC, Kisii for participation in conducting the
However, from the findings of this study conducted in experiments. Dr. R.K. Obura of Egerton University is
Kisii, southwest Kenya, the result appears different. The thankfully acknowledged for reviewing the manuscript.
use of higher plant densities of 1,000,000 hills ha  up The author is thankful to Mrs. Elizabeth Ondieki, RRC,1

from 333,333 hills ha  in planting finger millet improve Kisii for typing the manuscript.1

possibilities of getting better grain yield (Table 8). This
represents an increment in plant density of over 50 % of REFERENCES
the currently recommended plant population for
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