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ABSTRACT

Field experiment was conducted at the Research Farm of National
Root Crops Research Institute, Kuru-Jos during the 2019 and 2020
rainy seasons to determine the effect of intra row spacing and number
of seedlings per hill on growth and yield of finger millet. The treatments
consisted of three different number of seedlings per hill (1,2 and 3
seedlings per hill) and four levels of intra row spacings(10,15,20 and
25 cm) which were factorially combined and laid out in a Randomized
Complete Block Design (RCBD) and replicated three times. The data
collected includes plant height, number of leaves, leaf area index, and
number of tillers, 1000 grain weight, and length of spike, straw yield,
and number of seeds per spike and grain yield per hectare. The data
collected were subjected to Analysis of Variance (ANOVA), and the
treatments means were separated using Duncan Multiple Range Test
(DMRT). The results showed that the effect of intra row spacing
significantly (P<0.05) affected plant height, number of tillers/plant,
number of leaves/plant, leaf area index, and grain yield (kg/ha). The
results also showed that the effect intra-row spacing significantly
(P<0.05) produced higher 1000 grain yield, straw yield (kg/ha) and
spike length throughout the period. The result obtained on the effect
of spacing and number of seedlings hill-* showed that one (1) seedling
hill* significantly (P<0.05) enhanced higher plant height, number of
tillers, number of leaves/plant, leaf area index, 1000 grain yield (g) and
grain yield (kg/ha). It could therefore be concluded that finger millet
responded better with 10 cm intra-row spacing and one (1) seedling
per hill (10kg/ha) produced higher grain yield and could therefore be
recommended to farmers in the study area for sustainable finger millet
production.
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INTRODUCTION

Finger millet belongs to the
family poaceae. In Africa, the production of
finger millet is still at subsistence level by small
holder farmers whose farm size is mostly
between 0.5<3.0ha. Finger millet ranks second
among millets cultivated in Africa and accounts
for 19% of all millets produced in Africa (Sood
et al, 2017). Finger millet, a member of the
millet group and also known as Ragi or Tamba

(Jideani et al., 1996; Ramashia et al., 2018) is
so called due to its growth form of panicles
which takes the form of several fingers (Sood et
al., 2017). Different cultivars of Finger millet
grain exist: brown, light brown and white (Devi
et al, 2014; Kumar et al, 2016), with grain
colour used as the distinct means of cultivar
differentiation. The white cultivars have been
developed mainly for the baking industry, the
brown and light brown types used for porridge
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while the brown cultivar is utilised for brewing
traditional opaque beer in Southern Africa
(Sood et al, 2017). Finger millet (Eleucine
coracana (L.) Gaertn.) is a staple cereal food
crop for millions of people in the semi-arid
region of the world, particularly in Africa and
India, and especially those who live by
subsistence farming It is a major staple among
the poor in Africa for food security and sources
of energy and protein. The crop is thought to
have originated from Uganda and Ethiopia
(Yayeh and Fekremariam,2014; Damar, et al.,
2016).

In Nigeria, the cultivation of finger
millet is done mostly in the Northern part of the
country, especially in Plateau and Kaduna
States. Finger millet serves several purposes to
the grower and other users. Besides the fact
that it is being used as energy and protein
sources, the straw serves as thatch material in
some communities. In other communities, the
grain is a major source of income while in
others, it serves as animal fodder and medicine
for treatment of human ailments, especially the
leaves (Damar, et al., 2016).

Fetene, et al. (2011) reported that the
crop ranks third in cereal production in semi-arid
regions of the world after sorghum (Sorghum
bicolor) and Pearl millet (Pennisetum
glaucum).Finger millet is widespread in warm
temperate regions from Africa to Japan and
Australia, but can also be grown in colder
regions as far as Northern Ireland, during
summer (Heuze and Tan,2015).This crop is
cultivated in wide geographical zone across
eastern and southern Africa, through the middle
east and into tropical Asia. The world annual
production stands at 4.5 million metric tons, of
which 2.0 million is produced in Africa from an
estimated land area of about 19 million hectares
(Tsado, et al. 2016). Nigeria with an average
yield of 580 — 785Kg ha-! accounts for about
44% production of this crop in the continent.
Finger millet is grown in the Northern parts of
Nigeria, mostly in combination with pearl millet.
The production of the plant, was not as much as
other cereals in Nigeria, is an important crop
due to its high nutritive value (Glew, et al,,
2008). lts several major uses include the
following, the small grains—which are usually
brown but occasionally white—are commonly

boiled into a thick porridge. Some finger millet
is ground into flour and used for bread and
various other baked products. All are relished
for their flavor and aroma, malted finger millet
(the sprouted seeds) is produced as a food in a
few places. It is nutritious, easily digested, and
is recommended particularly for infants and the
elderly. Beverages. Much finger millet in Africa
is used to make beer. Its amylase enzymes
readily convert starch to sugar. Indeed, finger
millet has much more of this "Saccharifying"
power than does sorghum or maize. Finger
millet straw makes good fodder—better than
that from pearl millet, wheat, or sorghum. It
contains up to 61 percent total digestible
nutrients. Finger millet can be popped (National
Research Council 1996).

MATERIALS AND METHODS
Experimental Site

The experiment was conducted at the
National Root Crop Research Institute, Kuru,
Jos, Plateau State of Nigeria during the 2019
and 2020 rainy seasons (Latitude 09°44'10” N
and longitude 08 48’ 21”E) with an elevation of
1257.0 above sea level. The rainy season last
for 6 months spanning between the months of
May to October and dry season lasts for 6
months November to April in the study area.
Physical and chemical properties of the soil at
National Root Crop Research Institute Kuru, Jos
in 2019 and 2020 was presented on Table 1.

Treatments and Experimental Design

The treatments consist of three
different number of seedlings (1, 2 and 3
seedlings per hill) and four levels of spacing
(10cm, 15cm, 20 cm, and 25cm). The
treatments were factorially combined and laid
out in a Randomized Complete Block Design
and replicated three times. Plot size of 9m2was
used and a border row of 0.5m was left between
plots while 1m was left out as alley between
replications. The inter row spacing of 75cm was
used.

Cultural Practices
Land preparation

The experimental site was ploughed and
harrowed twice mechanically with tractor to
obtain a fine tilt. It was then marked out into

Corresponding author: Fagam, A. S.
B4 asfagam1@gmail.com

Crop Production Department, Faculty of Agriculture and Agricultural Technology, Abubakar Tafawa Balewa University, Bauchi.

© 2023. Faculty of Tech. Education, ATBU Bauchi. All rights reserved



5
]
“-‘. &

2 <5
JOURNAL OF SCIENCE TECHNOLOGY AND EDUCATION 11(3), SEPTEMBER, 2023

ISSN: 2277-0011; Journal homepage: www.atbuftejoste.net

three blocks with each block containing 12 plots,
each plot measured 3.0m long and 3.0m wide.
Discard of 0.5m and 1.0m was allowed to
separate the adjacent plots and replications,
respectively. The inter row spacing of 75cm was
used.

Planting
Initially 8-10 seeds were sown per
hole, after emergence, the seedlings were
thinned to maintain the treatments (One, Two
and Three seedlings per hill)
The Finger millet seed was planted on the
1stof May in 2019 and 2020 rainy seasons

Weed control

Weeding was carried out manually
with hoe at four weeks after planting (WAP)
from the beginning and subsequent weeding
were done at 2 weeks interval thrice (3 times)
throughout the experiment.

Fertilizer application

The fertilizer recommended rate Of
90N ha' 60 P20s ha-' and 45 k20 ha-' reported
by Sandhya et al. (2017) was adopted. During
the construction of ridges, 90g of Single Super
Phosphate per plot was broadcasted.

At first weeding, 270g 0f NPK15-15-
15 was applied by spot method on each plot.
During the last weeding 90g of Urea was also
applied by spot method on each plot.

The application of 90g of Single Super
Phosphate, 270g of NPK 15-15-15 and 90g of
Urea at different phases made the
recommended rate of 90kgN ha-!, 60kg P20s ha-
1and 45 kg k20 ha!

Harvesting

The finger millet plants were
harvested by sickle followed by cutting the
panicle with knife to separate it from the stalk
after drying, the plant stalks were tight and
weight separate, the panicles were pounded
using mutter then winnowed to separate seeds
from the chaffs.

Assessment of Growth Characters of
Finger millet

The data were collected from
randomly 5 sampled plants/plot from the Centre

of each plot and the following data were
collected

Plant height (cm)

The data was taken by measuring the
height of the plant from the base to the tip of the
tallest leaf of the plants using meter rule and
tape at two weeks'’ interval beginning from 6, 8,
10 and 12 weeks after sowing (WAS).

Number of tillers per plant

The number of tillers per plant were
also determined by counting on the sampled
plants from each plot and recorded at 6, 8, 10,
and 12 WAS.

Number of leaves per plant

The number of leaves per plant was
also determined by direct counting of leaves on
tagged five plants randomly selected from each
plot and the average were recorded at 6, 8, 10
and 12 WAS

Leaf area Index (m-2)

The length width of leaves from each
of the 5 selected plants per plot at 6, 8, 10 and
12 WAS were measured and then averaged to
fine the leaf area per plant. The result was then
multiplied by a constant 0.75 to obtained LAl,
following the formular of Yoshida (1981).

LAl = (leaf area) x 0.75
UnifTand area

Assessment of Yield Characters of Finger
millet
Number of finger ear heads per plant

The number of Finger ear heads per
plant was also determined by counting the
number of fingers on the sampled plants at
harvest and average recorded.

1000 grain yield (g)

1000 seed weight was determined by counting
1000 seeds harvested from each plot and was
weighted using electronic balance.

Length of Spike (cm)

Spike length was measured on five randomly
picked spikes from each plant/plot on each net
plot at harvest. A measuring tape was placed
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from the tip to the base of each spike and was
recorded.

Straw yield (Kgha')

The data was collected by weighing the
biomass yield in each plot at harvest using a
weighing scale from individual plot and then
extrapolated to per hectare.

Number of seeds per spike

The number of seeds per spike was also
determined by taking 5 plants from each plot.
When the spike was plucked and counted, they
were threshed and the seeds were

Counted. The average was then calculated and
recorded.

Grain yield kgha!

The grain yield per unit hectare was
determined by first drying the harvested plants
from net plot area in the middle rows of each
plot in the sun for two weeks, followed by
threshing, winnowing and weighing the grain
using electronic weighing scale and yield was
expressed into kilograms from individual plots
and then extrapolated to per hectare.

Data Analysis

All the data collected were subjected
to analysis of variance (ANOVA) to test the
treatments effect for level of significance using
a SPSS version 22 and Duncans Multiple
Range Test (DMRT) was adopted during the
analysis to separate significantly different
means (Fasino, 2003).

RESULTS AND DISCUSSION
Soil Analysis

The results obtained for physical and
chemical properties of the soil at the
experimental site taken at the commencement
of each season is presented in Table 1. The
table indicated that the physical composition of
the soil is predominantly sandy loam in both
years of the investigation because of the
composition of clay (g/kg") 20.34%, silt (g/kg")
17.30% and sand (g/kg) 62.30% in 2019, while
sand (g/kg") 20.05%, silt (g/kg") 17.28%, sand
(9/kg) 62.40% in 2020.

Chemical composition indicated that
pH was 6.90 and 6.95 in 2019 and 2020 rainy
seasons. For organic carbon (g/kg-’) 1.60 and

0.78% in 2019 and 2020 respectively. Available
P (g/kg") 5.7 and 5.8%, while Nitrogen (gkg) is
0.048 and 0.024% in 2019 and 2020
respectively. For exchangeable Cation (Cmol-)
indicate calcium 5.60% in 2019, Magnesium
10.8 and 7.2%, Sodium 90 and 97.9%,
Potassium (7.98 and 7.90%) and cation
exchange capacity (Cmol') 3.6 and 3.50% in
2019 and 2020 respectively. However, the
cation exchange capacity (Cmol-') had 3.60 and
3.50% in 2019 and 2020 respectively. From the
analysis obtained, CEC (Cmol-'/kg) was higher
in 2019 with 3.60 than 2020 with 3.50 (Table 1).

Plant height (cm)

The effect of intra-row spacing and
number of seedlings per hill on plant height of
finger millet is presented in Table 2. The effect
of intra-row spacing significantly influenced
plant height except at 10 WAS in 2019 and 6,
10 and 12 WAS in 2020 rainy seasons. Each
increase in intra-row spacing from 10 to 25cm
led to a significant decrease in intra-row spacing
in 2019 season, while at 8 WAS in 2020 season
15 and 25cm intra-row spacing produced taller
plants followed by 20 and 10cm intra-row
spacing produced shorter plants.

Number of seedlings per hill
significantly influenced plant height at all the
sampling periods except at 8WAS in 2019
season. One seedling per hill significantly
resulted in taller plants at 6 WAS in 2019 which
was followed by 6, 10 and 12 WAS respectively
in 2020 season; The results agreed with the
findings of Bhowmik et al. (2012) who reported
that the tallest plant was observed in lesser
number of seedlings per hill. Asbur (2013)
reported that at one seedling per hill there was
increased plant height, also Shao-hua et al.
(2000) reported that one seedling per hill
showed well developed root characteristic so
that more higher number of tiller per plant and
also Gani et al. (2016) reported that lower seed
rate produces higher growth component of
finger millet, this might be due to sufficient
utilization of growth resources such as light,
space, nutrition and soil moisture due to less
plant population per unit area (Tadesse, 1995).
Nigus and Melese (2018) also reported that the
determination of optimum spacing and seed
rate has importance on the growth of the plant
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for better nutrient competition with weeds,
available moisture and use of sunlight, as the
inner row spacing wider there was increment on
both plant height and tiller number per plant.
While Shrirame et al. (2000) observed that two
seedlings per hill gave significantly higher
number of tillers per hill than three seedlings per
hill.

Number of tillers per plant

The effect of intra-row spacing and
number of seedlings per hill on number of tillers
per plants of finger millet is presented in Table
3. Therefore, 2019 and 2020 seasons, the effect
of intra-row spacing significantly influenced
number of tillers per plant at all the sampling
periods and seasons, except at 10 WAS in 2020
season. Each number of tillers per plant
increases as the sampling period’s progresses
in both seasons, while at 12 WAS in 2019
season 15 and 20cm intra-row spacing
produced the highest number of tillers per plants
followed by 25 and 10cm intra-row spacing in
2020 season produced the highest number of
illers per plant at 12 WAS.

Number of seedlings per hill
significantly influenced number of tillers per
plants at all the sampling periods except at 6
WAS in 2019 season, while at 6 and 8 WAS in
2020 season; although, two seedling per hill
produced highest number of tillers per plant
while the lower were significantly produced by
three seedling per hill at 6 and 8 WAS in 2019
rainy seasons. None of the treatment
interactions on number of tillers per plant were
significant. Shrirame et al. (2000) reported that
total number of tillers per hill was higher at wider
spacing Gani et al. (2016) and Nyende et al.
(2001) reported that Dibbling is carried out at
20x10cm inter and intra-row spacing he further
reported that dibbled finger millet produced
significantly taller plants, higher leaf area index,
more number of tillers per plant and higher
relative growth rate than broadcasting methods.
This is similar to Nyende (2000) in Uganda that
row planting gave rise to more vigorous crop
growth and taller plants than broadcasting
method. The higher number of tillers at wider
spacing intercepted more of solar radiation,
water and increased nutrient availability helped
to produce significantly higher number of illers.

Again, less competition between plants due to
wider space allowed the individual plants to
develop massive root system. Better aeration at
wider spacing resulted in healthy plant growth
with more tillers. These results are in conformity
with the finding of Narasimhamurthy and Hedge
(1981).

Number of leaves per plant

The effect of intra-row spacing and
number of seedlings per hill on number of
leaves per plant of finger millet is presented in
Table 4. However, 2019 and 2020 seasons, the
effect of intra-row spacing significantly
influenced number of leaves per plant at all the
sampling periods except at 10 and 12 WAS in
2019, and 6, 10 and 12 WAS in 2020 rainy
seasons. Each increase intra-row spacing from
10 to 25cm led to a significant decrease in intra-
row spacing in 2019 season, while at 8, 10 and
12 WAS in 2020 season, 20 and 10cm intra-row
spacing produced the highest number of leaves
per plant, followed by 15 and 25cm intra-row
spacing in 2019 season produced the least
number of leaves per plant.

Number of seedlings per hill
significantly influenced number of leaves per
plant at all sampling periods except at 6 and 8
WAS in 2019 and 2020 rainy seasons. One
seedling per hill resulted in highest number of
leaves per plant at 12 WAS in 2019 and 2020
seasons. The least number of leaves were
significantly produced by one seedling per hill at
6 WAS in 2019 season. None of the treatment
interactions on number of leaves per plant were
significant.

This study in agreement with Shinggu
and Gani (2012) that reported that planting
method and spacing had significant effect on
number of leaves, number of panicle, panicle
weight and grain yield. Planting finger millet at
row spacing of 10 and 15cm gave highest
number of leaves and heavier panicle weight
than when planted at 20cm spacing. Nigus and
Melese (2018) reported that the determination
of optimum spacing and seed rate has
importance on the growth of the plant in access
of nutrient, competitions with weeds, access
available moisture and use of sunlight, as the
inner row spacing wider there was increment on
both number of leaves, plant height and tiller
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number per plant. Oyedokun (1977) reported
that the densities for use in establishment of
finger millet will possibly vary depending on the
kind of environment that one is dealing with as
noted by Ahmad et al. (2010). Kidoido et al.
(2002) also reported that declining yield of finger
millet has also been attributed to constraints
such as inadequate knowledge about proper
sowing method, seed rate, improved varieties
and limited use of inputs. Gani et al. (2016)
reported that the consistency of lower seed rate
producing higher growth components might be
due to sufficient utilization of growth resources
such as light, space, nutrition and soil moisture
due to less plant population per unit area.

Leaf area index (cm?)

The effect of intra-row spacing and
number of seedlings per hill on leaf area index
of finger millet is presented in Table 5.
Therefore, 2019 and 2020 seasons, the effect
of intra-row spacing significantly influenced
plant at all sampling periods in 2019 and 2020
rainy seasons. Each increase in intra-row
spacing from 10 to 25cm led to a significant
decrease in intra-row spacing in 2019 and 2020
seasons. 10cm intra-row spacing produced
highest LA, followed by 15 and 20cm intra-row
spacing 25¢m in both seasons produced the
smaller LA

Number of seedlings per hill
significantly influenced LAl at 8 & 12 WAS
during the sampling periods except at 6 and 10
WAS in 2019 and in 2020 significant only at 10
WAS rainy seasons. However, one seedling per
hill produced the highest LAl at 12 WAS in 2019
and 2020 seasons. The smallest leaf area per
plant were significantly produced by three
seedlings per hill at 6 WAS in 2019 season. The
treatments interactions on LAl was significant at
12 WAS in 2019 season. Rangaraj et al. (2007)
had reported that increased plants growth as
reflected in the leaf area index (LAI) was due to
moisture availability and adequate fertilization.
According to Gani et al. (2016) that at 10cm
spacing maximum leaf area index was
produced as against minimum at 25cm intra-
row. The trend of increases in leaf area index
(LAI) at the various intra-rows showed 10cm
intra-row spacing was significantly higher. The
findings were also in line with Gautam et al.

(1982) and Shinggu et al. (2009) who reported
that increased LAl in finger millet to be due to
narrow spacing. Graybill et al. (1991) reported
that increase in LAI of maize and rice was due
to increased plant density resulting from narrow
spacing. According to Tekle (2014) that leaf
area index (LAI) increases as the seed rate
decreases the effectiveness of the existing plant
per hole to have maximum plant population gets
increasing through increased leaf area index
per plant. The reason could be possibly due to
low competition for soil nutrients in low plant
population from low seed rate that lead to
enhanced plant growth.

Spike length (cm) SPL

The effects of the treatments on Spike
length in both years are presented in Table 6.
Varying intra-row  spacing  significantly
influenced spike length in both years (2019 and
2020). 25¢cm intra-row spacing gave the longest
spike length and were significantly at par with
10 and 15cm intra-row spacing’s. The shortest
spike length was produced by 15cm intra-row
spacing in both seasons.

Number of seedlings per hill
significantly influenced spike length in 2020
season except 2019 did not influenced spike
length. Three seedling per hill significantly
produced longest spike length that was
statistically similar with two seedlings per hill.
The least spike length was produced by one
seedling per hill. There was highly significant
interactions on spike length in 2020 season.
These findings agreed with Mohamed et al.
(2011) who found out that increase in spike
length of bread wheat (Triticum aestivum L.)
was associated with spacing and low soil
moisture depletion level of 5% as against 60
and 75% respectively. Increase in length of
spike ear-head was observed under 30cm
spacing (Rajesh, 2011). Nigus and Melese
(2018) reported that the lower and higher seed
rate did not increase the spike length of finger
millet. He also stated that, since the lower seed
rate needs high moisture to recover while the
higher seed rate also required plenty of rainfall
to minimize the competition between the
populations per the plot.
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Number of fingers per spike (NFPS)

The effects of the treatments on
number of fingers per spike in both years are
presented in Table 6. Varying intra-row spacing
significantly influenced number of fingers per
spike in both years. 20 and 25cm intra-row
spacing significantly gave higher number of
fingers per spike in 2019 season and there were
significantly at par with 10 and 15cm intra-row
spacing in 2019 and 2020 rainy seasons. The
least number of fingers per spike was produced
by 10 and 15cm intra-row spacing in 2019 and
25cm intra-row spacing in 2020 seasons.

Number of seedlings per hill
significantly influenced number of fingers per
spike in all the years. One seedling per hill
significantly produced high number of fingers
per spike that was statistically similar with two
seedlings per hill. The least number of fingers
per spike was produced by three seedlings per
hill. None of the treatment interactions on
number of fingers per spike were significant.
Tariq et al. (2007) reported that application of
nutrients amends soil, provides nutrients to
crops, this consequently increase the number of
fingers per spike and increased yield. He further
added that the join effect of nitrogen released
from the other organic manure, rainfall and
warm temperature recorded during the period of
study could be other reasons for the high
number of spikelet produced (Damar et al.
2016). Yayeh and Fekremariam (2014) reported
that (seed rate) number of seedlings per hill and
row-spacing are tied together. If the population
is too high, plants compete with each other and
often lodge. If the population is too low, a
producer is wasting growing space and lowering
yields (Robinson and Shawn, 2008).

Number of seeds per spike (NSPS)

The effects of the intra-row spacing
and number of seedlings per hill on number of
seed per spike in both years are presented in
Table 6. Varying intra-row spacing significantly
influenced number of seed per spike in 2020
and shown no significant in 2019. 10 and 25cm
infra-row spacing significantly gave higher
number of seed per spike that were significantly
at par with 20 and 15cm in both years. The least
number of seed per spike was produced by
15cm intra-row spacing in all the years.

Number of seedlings per hill
significantly influenced number of seed per
spike in 2020 shown no significantin 2019. One
seedling per hill significantly produced high
number of seed per spike in 2020 and three
seedlings per hill in 2019 seasons that was
statistically similar with two seedlings per hill.
The least number of seed per spike was
produced by two seedlings per hill. None of the
treatment interactions on number of seed per
spike were significant. This is in line with a study
that planting finger millet in rows gives the
highest grain yield as compared to broadcasting
(Shinggu et al., 2009 and GRDC, 2011).

1000 grain yield (g)

The effects of the treatments on 1000
grain yield in both years are presented in Table
7. Varying intra-row spacing significantly
influenced 1000 grain yield in both years. 15
and 20cm intra-row spacing in 2019 and 2020
seasons significantly gave higher 1000 grain
yield that were significantly at par with 10 and
25cm intra-row spacing. The least 1000 grain
yield was produced by 10cm intra-row spacing
in both years.

Number of seedlings per hill
significantly influenced 1000 grain yield in all the
years. One seedling per hill in both years
significantly produced higher 1000 grain yield
that statistically were at par with two seedlings
per hill. The least 1000 grain yield was produced
by three seedlings per hill in 2019 and two
seedlings per hill in 2020 seasons. None of the
treatments interactions on 1000 grain yield were
significant. Damar, et al. (2016) reported that
1000 seed weights was neither affected by
spacing or seed rate that this phenomena
seems to suggest that the size of finger millet
may not be affected by environment. This
finding aligns with results reported by
Mnyenyembe and Gupta (1998) that variability
in mean grain yield of men fertile and male
sterile finger millet was heridity.

Robinson and Shawn (2008) reported
that row planting has many advantageous in
contrast to broadcasting. Previous research
work on plant population studies on finger millet
was observe when finger millet was planted at
20-30cm spacing and 10-15kg seed rate per
hectare (Shinggu et al., 2009).
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Straw yield kgha'!

The effects of the treatments on straw
yield in both years are presented in Table 7.
Varying intra-row  spacing  significantly
influenced straw yield in 2019, except in 2020
seasons. 15cm intra-row spacing significantly
gave higher straw yield that were significantly at
par with 25cm intra-row spacing. The least was
produced by 25cm intra-row spacing in both
years.

Number of seedlings per hill significantly
influenced straw yield in all the years. Three
seedlings per hill significantly produced higher
straw yield that was statistically similar with two
seedlings per hill. The least was produced by
one seedling per hill and two seedlings per hill
in 2019 season. None of the treatments
interactions on straw yield were significant.
Shinggu et al. (2009) also reported that narrow
spacing of 10cm spacing gave a better yield and
weed control than wider spacing in finger millet.

Grain yield kgha-!

The effect of the treatments on grain
yield in both years are presented in Table 7.
Varying intra-row  spacing  significantly
influenced grain yield in 2019 except in 2020
rainy seasons. 15 and 10cm intra-row spacing
in 2019 and 2020 seasons significantly gave
higher grain yield that were significantly at par
with 25¢cm intra-row spacing in both years. The
least was produced by 20cm intra-row spacing
in both years.

Number of seedlings per hill
influenced grain yield in all the years. One
seedling per hill significantly produced higher
grain yield that was statistically similar with two
seedlings per hill. The least was produced by
three seedlings per hill. There was highly
significant interaction on grain yield in 2020
season. Gani et al. (2016) also reported that this
dense plant population produced more
harvestable panicles which translated into

higher grain yield of finger millet planted at intra-
row spacing of 10cm and 15¢m produced higher
grain yield. Asbur (2013) observed that one
seedling per hill increased grain yield of rice.
Sanico et al. (2002) reported that increasing
seedling number per hill decreased grain yield.
Rizwan et al. (2013) who found a decreasing
trend in yield by increasing seedling number per
hill. Obulamma and Reddeppa (2002) revealed
that one seedling per hill gave the highest grain
yield, crop growth rate, and net assimilation rate
while three seedlings per hill had the highest dry
matter and leaf area index. Shrirame et al.
(2000) observed that two seedlings per hill gave
significantly higher number of tillers per hill than
one and three seedlings per hill. In contrary view
Bhowmik et al. (2012) Observed that the highest
number of total tillers m2 number of effective
tillers m2and highest number of grains panicle-
Twere found in five seedlings per hill, grain yield
decreased progressively with the decreased in
number of seedlings per hill.

Shinggu and Gani (2012) reported
that planting methods did not have effect on
grain yield kg/ha and 1000-grain weights (g).
Marshall and Ohm (1987) reported that suitable
combination of seed rate and spacing could
increases grain yield of wheat. This research is
in line with Gani et al. (2016) that dense
population produced more harvestable panicles
which gave higher grain yield of finger millet.
This was similar to spanner et al. (2005) who
found that grain yield increased significantly
with increasing seed rate.

It could be therefore be concluded
that finger millet responded better with 10 cm
Intra-row spacing and one seedling per hill (10
kgha-') where both growth and yield characters
were significantly affected resulting in higher
grain yield. The combination of 10 cm intra row
spacing and One (1) seedling per hill could be
recommended for use in the study area for
sustainable finger millet production

Table 1: Physical and chemical Properties of Soil at NRCRI 2019 and 2020

Soil composition 2019 2020
physical composition

Clay (gkg) 20.34 20.05

Silt (gkg") 17.30 17.28

Sand (gkg") 62.3 62.4
Texture class (used) Sandy loam Sandy loam
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chemical composition

PH 6.90 6.95
Organic carbon (gkg') 1.60 0.78
Available P (gkg) 5.7 5.8
Total nitrogen (gkg) 0.048 0.024
EXECHANGEABLE CATION (CMOL-")

Calcium 5.60

Magnesium 10.8 7.2
Sodium 90 97.9
Potassium 7.98 7.90
Cation exchange capacity (Cmol) 3.60 3.50

Source: Agricultural services and training Centre Kassa/Voms
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Table 2: Effect of intra row spacing and number of seedlings per hill on plant height (cm) on growth and yield of finger millet in 2019 and 2020 rainy
seasons.

Plant Height (cm) at weeks after sowing

Treatment 2019 2020

6 8 10 12 6 8 10 12
Intra-row spacing (cm)
10 66.402 94.562 100.67 120.892 68.73 66.22¢ 119.44 151.78
15 55.230 77.320 98.31 151.26° 65.40 94.56 2 112.33 148.67
20 51.73c 42.43¢ 95.27 116.96¢ 58.33 68.67° 116.67 149.22
25 38.62d 55.074 94.87 114.814 68.89 96.442 115.22 140.08
LS * * NS * NS * NS NS
SE+ 2.25 3.15 5.01 5.38 3.39 4.74 4.39 7.44
Number of seedlings hill-!
One seedlinghill-* 55.59a 77.82 67.91c 106.64b 66.43a 70.00b 119.67a 160.92a
two seedlings hill* 53.4% 74.88 99.51a 127.47a 69.29a 97.00a 114.00c 143.50b
three seedlings hill-* 46.67c 79.33 84.42b 74.83¢c 60.30b 54.42¢c 114.08b 137.83c
LS * NS * * * * * *
SE+ 2.01 2.81 259 4.80 293 4.11 3.80 6.44
Interaction
Ix$8 NS NS NS NS NS NS NS NS

Mean followed by the same letter (s) in a column are not statistically different at 5% level of probability using DMRT
NS = Not Significant® = significant at (<0.05) WAS= Week After Sowing LS = Level of Significant
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Table 3: Effect of intra row spacing and number of seedlings per hill on number of tillers per plant on growth and yield of finger millet in 2019 and 2020 rainy
season.

Number of Tillers per Plant

Treatment 2019 2020

6 8 10 12 6 8 10 12
Intra-row spacing (cm)
10 5.220 6.11¢ 13.33a 17.002b 8.25a 11.5620 15.67 29.562
15 4.62° 8.67° 14.372 16.872 8.102 11.332 14.89 16.17¢
20 8.052 12.97a 15.40a 18.972 9.13a 12.78a 15.56 24.56P
25 3.02¢ 4.83¢ 13.732 16.382 7.862 11.002 15.44 20.00¢
LS * * * * * * NS *
SE+ 0.53 0.74 0.89 0.74 0.54 0.76 0.86 0.88

Number of seedlings hill!

7.66 7.020 13.93e 16.35° 8.57 12.00 16.422 9.672
One seedling hill-!
Two seedlings hill-! 7.86 11.002 14.972 20.392 8.39 11.75 15.58P 18.04°
Three seedlings hill 7.29 6.21c 13.752 15.17¢ 8.04 11.25 14.17¢ 17.25¢
LS NS * * * NS NS * *
SE+ 0.47 0.66 0.79 0.66 0.47 0.66 0.74 0.76
Interaction
Ix$8 NS NS NS NS NS NS NS NS

Mean followed by the same letter(s) in a column are not statistically different at 5% level of significant using DMRT.
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Table 4: Effect of intra row spacing and number of seedlings per hill on number of leaves per plant on growth and yield of Finger Millet in 2019 and 2020 rainy S€@S0N

Number of Leaf per plant
Treatment 2019 2020

6 8 10 12 6 8 10 12
Intra-row spacing (cm)
10 39.762 55.672 88.33 122.44 44.60 62.44a 111.22 149.11
15 26.832 37.562 83.83 125.18 33.25 46.560 104.22 140.78
20 32.8600 46.00a0 7411 114.66 40.64 56.892 101.56 146.22
25 29.682 41.552 69.62 111.81 47.62 66.672 107.33 132.33
LS * * NS NS NS * NS NS
SE+ 6.90 9.66 10.49 7.97 6.16 8.63 9.56 8.51
Number of seedlings hill-!
One seedling hill-* 31.19 43.67 87.21a 128.91a 40.48 56.67 127.922 171.172
two seedlings hill-* 33.27 46.58 83.04a 113.662 43.33 60.67 100.500 132.080
three seedlings hill* 32.38 45.33 66.67° 113.002 40.77 57.08 89.83¢ 123.08¢
LS NS NS * * NS NS * *
SE+ 6.17 8.64 9.37 713 5.34 747 8.28 7.37
Interaction
XS NS NS NS NS NS NS NS NS

Mean followed by the same letter (s) in a column are not statistically different at 5% level of probability using DMRT

NS = Not Significant, * = significant at (p<0.05), WAS= Week after Sowing, LS = Level of Significance
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Table 5: Effect of intra row spacing and number of seedlings per hill on Leaf Area Index on Growth and Yield of Finger Millet in 2019 and 2020 Rainy
Seasons

Leaf Area Index

2019 2020
Treatment 6 8 10 12 6 8 10 12
Intra-row spacing (cm)
10 0.99 1.39 3.60a 6.232 1.242 1.73 4.87a 8.54a
15 0.3420 0.42 2.14p 415> 0.602 0.642 3.000 5.11b
20 0.29 0.352 1.45¢ 3.06¢ 0.61ab 0.86a 2.28¢c 4.2
25 0.15¢ 0.252 0.95¢ 2.12d 0.522 0.732 1.80d 2.88
LS * * * * * * * *
SE+ 0.12 0.17 0.32 0.36 0.16 0.23 0.34 0.66
Number of seedlings hill-!
One seedling hill-* 0.51 1.712 227 4,99 0.74 1.03 6.812 7.04
two seedlings hill* 0.62 0.820 2.35 3.01° 0.77 1.08 4.80p 4.25
three seedlings hill-* 0.43 0.60¢ 1.48 247c 0.71 1.00 2.36° 413
LS NS * NS * NS NS * NS
SE+ 0.11 0.15 0.28 0.33 0.14 0.20 0.30 0.57
Interaction
XS NS NS NS * NS NS NS NS

Mean followed by the same letter (s) in a column are not statistically different at 5% level of probability using DMRT
NS = Not Significant, * = significant at (p<0.05), WAS= Week after Sowing, LS = Level of Significance
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Table 6: Effect of intra-row spacing, and number of seedlings per hill on yield related characters of finger millet in 2019 and 2020

Yield related characters

SPL NFPS NSPS

Treatment 2019 2020 2019 2020 2019 2020
Intra row Spacing (cm)

10 13.780 14.56° 9.33ac 9.67 313.11 311.22a
15 13.00¢ 12.08¢ 9.252 9.33 295.19 254.89p
20 14.70° 14.11¢ 10.472 9.11 307.39 333.22a
25 14,902 15.002 10.052b 8.78 310.90 327.672
LS * ¥ * NS NS ¥

SE + 0.68 0.35 0.32 0.42 23.06 16.74
Number of seedlings hill-!

One seedling hill-* 14.52 14.17° 10.022 10.082 303.80 336.582
two seedlings hill* 14.08 12.02¢ 10.062 8.672 294.82 262.830
three seedlings hill! 13.67 15.252 9.25b 8.92ab 321.33 320.832
LS NS * * * NS *

SE + 0.68 0.35 0.32 0.42 23.06 16.74
Interaction

XS NS b NS NS NS NS

Mean followed by the same letter (s) in a column are not statistically different at 5% level of probability using DMRT
NS = Not Significant, * = significant at (p<0.05) WAS= Week After Sowing, LS = Level of Significant.
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Table 7: Effect of intra-row spacing and number of seedlings per hill on yield characters and yield of finger millet in 2019 and 2020

Yield Characters

1000 GY(g) SY kgha! GY kgha!
Treatment 2019 2020 2019 2020 2019 2020
Intra row Spacing (cm)
10 2.242 2.282 318.562 317.28 621.352 683.97
15 2.252 4.76a 320.17a 339.51 659.052 659.26
20 4.172 2.31a 261.310 314.82 499.29p 607.41
25 2.48ab 2.32ab 232,49 279.01 654.742 649.38
LS * * * NS * NS
SE + 1.31 1.20 56.02 58.55 57.39 57.50
Number of seedlings hill-!
One seedling hill-* 3.692 411 263.572 267.59 667.522 706.282
two seedlings hill* 2.38 2.312 252.462 320.372 608.03ab 672.222
three seedlings hill-* 2.29 2.33 333.332 350.002 543.520 571.30p
LS * * * NS * *
SE + 1.31 1.20 56.02 58.55 57.39 57.50
Interaction
IXS NS NS NS NS NS **

Mean followed by the same letter (s) in a column are not statistically different at 5% level of probability using DMRT
NS = Not Significant, * = significant at (p<0.05) WAS= Week After Sowing, LS = Level of Significant.

Corresponding author: Fagam, A. S.

B2 asfagam1@gmail.com
Crop Production Department, Faculty of Agriculture and Agricultural Technology, Abubakar Tafawa Balewa University, Bauchi.
© 2023. Faculty of Tech. Education, ATBU Bauchi. All rights reserved

272




; JOURNAL OF SCIENCE TECHNOLOGY AND EDUCATION 11(3), SEPTEMBER, 2023
ISSN: 2277-0011; Journal homepage: www.atbuftejoste.net

REFERENCES

Ahmad, S., S. Gul, A.K.K. Achakzai and M.
Islam (2010). Seedling growth
response of Seriphidium Quettense to
water stress and non-water stress

conditions. Phyton Int. J. expt. Bot.,
79:19

Damar W. K., Russom Z., Garba A. A.,
Ibrahim S. A., Haggai P. T. (2016).
Yield Response of Finger Millet
(EleusineCoracana (L) Gaertn) to
Transplanting date, Intra-row Spacing
and Poultry Manure in Bauchi, Nigeria.
International research journal of natural
and applied science 3(5); 104-114.

Devi, P. B., Vijayabharathi, R., Sathyabama,
S., Malleshi, N. G., &Priyadarisini, V. B.
(2014). Health benefits of finger millet
(Eleusinecoracana L) polyphenols and
dietary fibre — Review. Journal of Food
Science and Technology, 6(6), 1021-
1040. http://dx.doi.org/10.1007/
$13197-011-0584-9. PMid: 24876635.

Ewenzor, W.0O., Udo, E.J., Usoro, N.J., Aand
spacing yotade, K.A., Adepetu, K.A.,
Chude, V.0. and Udegbe, C.E.
(1984). Fertilizer Use and
Management Practices for Crops in
Nigeria. Series No, 2 Federal Ministry
of Agriculture, Water Resources and
Rural Development, Lagos 163pp.

Fasino, A. S. (2003). Top soil, Variation of Soil
Properties in some Mapping Unitin a
Farm. Southern Nigeria. Journal of
Sustainable Agricultural Environment.
5(1: 137-146)

Fetene, M., Okori, P., Gudu, S., Mneney, E., &
Tesfaye, K. (2011). Delivering New
Sorghum and Millet Innovations for
Food Security and Improving
Livelihoods in Eastern Africa.Nairobi,
Kenya; International Livestock
Research Institute (ILRI)

Gani, M., Mahadi, M. A., Dadari, B. A. and
Shinggu C. P (2016). Effect of seed
rate, sowing method and poultry
manure in samara Northern Guinea
Savanna, Nigeria. Equity Journal of
science and Technology 4(1): 51-56

Glew., R.S, Chuang., L.T, Roberts., J.L and
Glew, R.H. (2008)., Amino acid, fatty

acid and mineral content of black finger
millet (Eleusinecoracana) cultivated on

the Jos Plateau of Nigeria. Food Global
Science Books, 2(2): 115-118

Gautam, R.C., Lingegowda, B.K., Patil, R.R.
and Kaushik, S.K. (1982). Nitrogen
requirement of finger millet at different
Agroclimatic conditions. Indian Journal
of Agronomy, 27:344-346.

GRDC (Grain research and development
cooperation). (2011). Crop placement

and row spacing fact sheet,
Blackball Street, Barton. Accessed in,

October, 2013 at:

www.coretext.com.au

Graybill, J.S., Cox, W.T. and D.J. (1991). Yield
and yield quality of forage maize as
influenced by hybrid, planting date and
plant density. Agronomy Journal,

83:559-564.

Heuze V. and Tan G. (2015). Finger millet
(Eleusine coracana), feedipedia,
htt://www. feedipedia. Org/node/721
last updated on may11,2015,14:24.

Jideani, O. A., Takeda, Y., &Hizukuri, S.
(1996). Structures and physiochemical
properties of acha (Digitariaexilis),
iburu (D. iburua) and tamba
(Eleusinecoracana). Cereal Chemistry,
73(6), 677-685. Retrieved from
http://www.aaccnet.org/ publications
Icc Ibackissues/1996/
documents/73_677.pdf

Kidoido, M. M., Kasenge, V. Mbowa, S.
Tenywa, J.S and Nyende, P. (2002).
Socioeconomic factors associated with
finger millet production in eastern
Uganda. African Crop Science Journal.
10:111-120

Kumar, A., Metwal, M., Kaur, S., Gupta, A. K.,
Puranik, S. S., Singh, M., Singh, M.,
Gupta, S., Babu, B. K., Sood, S., &
Yadav, R. (2016). Nutraceutical value
of finger millet [Eleusine coracana (L.)
Gaertn.], and their improvement using
omics approaches. Frontiers in Plant
Science, 7, 1-14.
http://dx.doi.org/10.3389/
fpls.2016.00934.

Mahamed, M.B., Sarabol, E., Hordofa, T.,
Kaewrueng, S. and Verawudh, S.

Corresponding author: Fagam, A. S.

B2 asfagam1@gmail.com

Crop Production Department, Faculty of Agriculture and Agricultural Technology, Abubakar Tafawa Balewa University, Bauchi.
© 2023. Faculty of Tech. Education, ATBU Bauchi. All rights reserved

273



; JOURNAL OF SCIENCE TECHNOLOGY AND EDUCATION 11(3), SEPTEMBER, 2023
ISSN: 2277-0011; Journal homepage: www.atbuftejoste.net

(2011). Effect of soil moisture depletion
at different growth stages on yield and
water use efficiency of bread wheat
grown in semi-arid conditions in
Ethopia. Kasetsart Journal of Natural
Sciences, 45(2):201-208.

Marshall, G.C. and H.W. Ohm (1987). Yield
Responses of 16 winter wheat cultivars
to row spacing and seeded rate. Agron.
J. 79:1027-1030.

Mnyenyembe, P.H. and Gupta, S.C. (1998).
Variability for grain yield and related
traits in finger millet Germplasm
accessions from Malawi. African Crop
Science Journal, 6(3): 317-32

Narasimhamurthy and Hegde, B.R., (1981).
Tillering in relation to intra-row
competition in ragi under rainfed
condition. Indian J. Agron., 26(3): 337-

338.

Nigus C., and B. Melese (2018). Inter Row
Spacing and Seed Rate Effect on
Finger Millet (Eleusine Coracana (L)
Production at MerbLekhe District,
Ethopia. Open Access Journal of
Agricultural Reseacrh Vol.3 Issue 4
June 2018, ISSN: 2474-8846

National Research Council. (1996). Lost
Crops of Africa, Grains. Board on
Science and Technology for
International Development,

National Academy Press,
Washington D.C. Pp. 39-57.

Nyende, P. (2000). Effect of soil fertility and
weed management on the performance
of finger millet in eastern Uganda MSc.
Thesis, Makerere University, Kampala,
Uganda 85 pp

Nyende P., Tenywa J. S., Oryokoti J., and
Kidoido, M. (2001). Weed Profile and
Management Assessment for
increased Finger Millet Production in
Uganda. African Crop Science Journal
9:507-516

Obulamma, U.A. and Reddeppa, R. (2002).
Effect of spacing and seedling number
on growth and yield of hybrid rice.
J.Res. ANGRAU 30(1): 76-78

Oyedokun, J.B., (1977). Effects of plant density
on yield parameters of upland rice in

South western Nigeria. East Afr. Agric.
For. J., 42: 379-387

Rajesh, K. (2011). System of crop

intensification in finger millet (Eleusine
Coracana (L.) Gaertn) under

irrigation system M.SC. (Ag.) Thesis,
TNAU, Coimbatore.

Ramashia, S. E., Gwata, E. T., Meddows-
Taylor, S., Anyasi, T. A., &Jideani, A.
0.D. (2018). Some physical
and functional properties of finger millet
(Eleusine coracana) obtained in sub-
Saharan Africa. Food Research
International, 104, 113-118.
http://dx.doi.org/10.1016/].
foodres.2017.09.065. PMid: 29433775.

Rangaraj, T., Somasandaran, E., Mohammed,
A. M., Thirumurugan, V.,

Ramesh, S. and Ravi S. (2007).
Effect of Agro-industrial wastes on soil
properties and yield of irrigated finger
millet (Eleusinecoracana L.Gaertn) in
coastal soil. Research Journal of
agriculture and Biological. Sciences,
3(3) 153-156.

Rizwan, F., H.R.Priyadi, dan Kurniati, F.
(2013). Pengaruh Kombinasijumlahbibit
per rumpun dan
varietasterhadappertumbuhan dan
hasilpadi (Oryza sativa L.). fakultas
Pertanian Universitas Siliwangi, Garut.
Jawa Barat.

Robinson Andrew P. and Conley Shawn P.,
(2008). Plant Populations and Seeding
Rate for Soybeans Purdue University
Accessed in 2013 at
www.agry.purdue.edu

Sanico, A.L., S. Peng, R.C. Laza and R.M.
Visperas. (2002). Effect of seedings
age and seedling number per hill on
snail damage in irrigated rice. Crop
Protection 21:137 -143.

Sandhya Rani Y., Triveni U., Patro, T. S. S. K
and Anuradha, N. (2017). Effect of
Nutrient Management on Yield and
Quality of finger millet (Eleusine
coracana (L.) Gaertn). International
Journal of Chemical Studies, 5(6);
1211-1216 p.ISSN :2349-3528.

Shao-shua, W., C. Wexcing, J.Dong, D.
Tingho, and Z. Yan. (2000).

Corresponding author: Fagam, A. S.

B2 asfagam1@gmail.com

Crop Production Department, Faculty of Agriculture and Agricultural Technology, Abubakar Tafawa Balewa University, Bauchi.

© 2023. Faculty of Tech. Education, ATBU Bauchi. All rights reserved



; JOURNAL OF SCIENCE TECHNOLOGY AND EDUCATION 11(3), SEPTEMBER, 2023
ISSN: 2277-0011; Journal homepage: www.atbuftejoste.net

Physiological characteristics and yield
techniques with SRI Rice. Naanjing
Agricultural University. China.

S.K. Bhowmik, M.A. R. Sarkar and F. Zaman
(2012). Effect of spacing and number
of seedlings per hole on the
performance of aus rice cv. NERICA1
Under dry direct seeded rice (DDSR)
System of cultivation. Department of
Agronomy,Bangladesh Agricultural
University, Mymensingh-2202,
Bangladesh.

Shinggu, C. P., Dadari S.A., Shebayan, J.A.
Adekpe, D.I., Mahadi, M.A., Mukhtar
A.A. and Sala S.W., (2009). Influence
of Spacing and Seed Rate on Weed
Suppression in Finger Millet
(Eleusinecoracana (L.) Gaertn). Middle
East Journal of Science Research 4(4):

267-270.

Shinggu, C. P. and Gani, M. (2012). Effect of
planting methods, sowing Dates and
Spacing on weed and the productivity
of finger millet
(EleusinecoracanaL.Gaertn). Journal of
Bio-science and Biotechnology. 1 (2):
160-162

Shrirame, M.D., Rajgire, H.J. and Rjgire, A. H.
(2000). Effect of spacing and seedling
number per hill on growth attributes
and yield of rice hybrid under lowland
condition. India J. Agron.33 (3):221-
223.

Sood, S., Kant, L., &Pattnayak, A. (2017).
Finger millet [Eleusinecoracana (L.)
Gaertn.]: a minor crop for sustainable
food and nutrition. Mini Review. Asian
Journal of - Chemistry, 29(4), 707-710.
http://dx.doi.
org/10.14233/ajchem.2017.20284.

Spanner, D., Todd, A.G., Navabi, A., Mckenzie,
D.B. and Goanewardene, L.A.(2005).
Can leaf chlorophyll measures at
differing growth stages be used as an
indicator of winter wheat and spring
barley nitrogen requirements in Eastern
Canada. Journal of Agronomy and crop
science 191: 393-399.

Tadesse M., (1995). Finger Millet a potential
crop in Ethopia, Samwiri Z, and Ejeta
G. (eds.). Sorghum and Millet
Research in Eastern and central Africa.
Proceeding of a workshop organized to
re-establish Sorghum and millet
Research networks in the region.6-9
November 1995 Kampala, Uganda.
123pp.

Tarig, J. M. T., Akbor, H. and Ali, S. (2007).
Response of Wheat to Source, Type
and Time of Nitrogen
Application. Sarhad Journal of
Agriculture.

Tekle Yoseph (2014). Determination of Inter
row Spacing and Seed Rate on
Productivity of Finger millet (Eleusine
coracana L. Gaertn) at Jinka, Southern
Ethiopia, Int J Res Agri Sci 1(3):
2348-3997.

Tsado, E.K., Jatau, D.B. and Daniya E. (2016).
Performance of finger millet (Eleusine
coracana L. Gaertn) as influenced by
nutrient sources in the Southern and
Northern Guinea Savannah, Nigeria.
Journal of Agriculture and Food
Science. 4(7): 182 - 192

Yayeh, B.and Fekremariam, A. (2014).
Determination of Seed Rate and intra-
Row Spacing for Finger Millet
Production (EleusineCoracanaGaertn)
in North Western Ethiopia. International
Journal of Research and Review Vol. I:
Issue: 4: December, 2014 ISSN: 2349-
9788.

Yenni Asbur (2013). Effect of seedling number
per hill and seedling age on plant
growth and grain yield Ciherang rice
Department of Agrotechnology, Islamic
University of North Sumatera,
Indonesia. The 3" Annual International
Conference on Multidisciplinary
Research (ICMR} 20 October 2-4, 2013

.Yoshida, S. (1981). Fundamentals of Rice
Crop Science. The International Rice
Research Institute, Los, Banos,
Lanuna, Philippines. Pp.94-110

Corresponding author: Fagam, A. S.

B2 asfagam1@gmail.com

Crop Production Department, Faculty of Agriculture and Agricultural Technology, Abubakar Tafawa Balewa University, Bauchi.

© 2023. Faculty of Tech. Education, ATBU Bauchi. All rights reserved



