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Abstract

Afield experiment was conducted in the dry seasons of 2017 and 2018 to evaluate the performance of three wheat
(Triticum aestivum L.) varieties on yield and yield components in the Jalingo metropolis, northern Guinea
savanna ecological zone of Taraba state, Nigeria. The experiment was laid out in a Randomized Complete Block
Design (RCBD). The three wheat varieties used in the experiment were Cettia, Lifen and Reyna-28. They were
sourced from the Lake Chad Research Institute (LCRI), Maiduguri, Nigeria. The treatments were replicated three
times. The plot size was 3 m x 2 m (6 m’). The seeds were sown by dibbling at a row spacing of 30 cm x 25 cm on
the 15" of November each year. All the required agronomic practices were carried out. Data were collected on the
number of spikes per m”, number of spikelets per spike, number of grains per spike, weight of 1000 grains,
biomass yield, grain yield, straw yield and harvest index. All the data collected were subjected to Analysis of
Variance (ANOVA) appropriate to randomized complete block design and means were separated using the Least
Significant Difference (LSD) procedure. The results revealed that there were significant differences (P<0.05)
among the varieties in wheat yield and yield components. Reyna-28 produced the highest number of spikes m”,
number of spikelets spike”, number of grains spike ™', weight of 1000 grains, grain yield per hectare, biomass yield
per hectare and harvest index while Linfen recorded the highest value of straw yield per hectare. In conclusion,
Reyna-28 proved to be the best wheat variety for higher grain yield and most of the other traits tested. Therefore,

"

Reyna-28 is recommended for irrigated wheat production in the study area.
Keywords: wheat (Triticum aestivum L.) varieties, yield and yield attributes and harvest index

J

Introduction

Wheat (Triticum aestivum L.) is an important staple crop
around the world. Its importance has risen even more
due to frequently experienced food shortages and its role
in world trade. Wheat ranks first among the cereal crops,
accounting for 30% of all cereal food worldwide and a
major food for over one-third of the world population
providing about 20% of the total food calories directly
or indirectly for the human race (Ali and Teymur, 2013).
In Nigeria, wheat is mainly cultivated under irrigation
conditions in the northern part of the country where
suitable low temperatures (<25’ C) exist during the cold
harmattan period from November to March (LCRI,
2015). There is an increase in domestic demand for
baked and pasta products in the country with a national
requirement of about 4.0 million metric tonnes annually
(LCRI, 2015). However, local production is only 2.2%
of its national requirement while the remaining is
imported (LCRI, 2015; Falaki and Mohammed, 2011).
The selection of improved and high-yielding wheat
genotypes with a wide range of adaptation to soil and
environmental conditions in the northern Guinea
savanna ecological zone is essential to increase grain

yield (Muhammad et a/., 2014 Muhammad et al., 2009).
Grain yield is generally the first factor to be considered
when choosing a wheat variety, but farmers also
compare varieties for agronomic factors such as
establishment, lodging, disease resistance, maturity and
weather hardiness (Kirk Anne, 2017). Many differences
exist among wheat varieties, therefore it is important to
assess them and also identify the characteristics that are
most important for their productivity in a particular area
(University of Georgia, 2013). Several crop traits
directly contribute to grain yield hence they may be
important when choosing from a crop variety to grow
and the ecological zone where this plant can be grown.
Other traits are associated with grain quality and they
affect the economic values of the harvested produce,
hence they are to be considered by farmers when
choosing from the crop variety to grow. The choice of
appropriate variety plays a significant role in
maximizing yield under good management and
optimum input conditions. Proper production
technology cannot be contemplated in the absence of the
right variety. Under irrigated conditions, appropriate
plant height, duration, disease resistance, fertilizer
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responsiveness, lodging and heat tolerance during the
grain-filling period as well as shattering tolerance are
some of the important traits for wheat varieties to be
cultivated.

Methodology

Study Area

This research was conducted in the 2017 and 2018 dry
seasons at the Irrigation Research Farm of the
Department of Crop Science, Taraba State College of
Agriculture, Jalingo, Nigeria located at latitude 8’ 55'0"
N and longitude 11°19°25" E with an altitude of 1600.23
m above sea level in Southern Guinea Savanna
ecological zone. Jalingo metropolis is characterized by
two (2) seasons, wet and dry seasons (Oruonye and
Bashir, 2011). The wet season which lasts for six (6)
months usually begins around April and ends in October
with a break coming up sometime in July (Garba ez al.,
2022). The rains are at their peaks usually between
August and September. However, the break is not fixed
as it sometimes extends into August (Nasidi and Bello,
2020). About 60% of the rain in the study area falls
between July and September. The dry season is
characterized by the prevalence of the northeast trade
winds popularly known as the harmattan wind which
begins in November and ends in March. Jalingo has a
mean rainfall of about 1,200mm and an annual
temperature of 29° C with the highest temperature
experienced in March (Garba et al., 2022). Relative
humidity ranges between 60-70% during the wet season
to about 35-45% in the dry season (Oruonye and Bashir,
2011). The study area is drained by River Lamurde,
which is fed by the smaller stream; Mayo-Gwoi (Garba
et al., 2022). Their content is emptied into the Benue
river system at Tau village, dotted with ox-bow lakes
that have been formed as a result of the depositional
activities of the two aforementioned rivers (Oruonye
and Bashir, 2011; Garba et al., 2022). The soil of the
study area is sandy clay in some parts and sandy loam in
others. According to Garba et al., (2022), the sandy clay
is moderately poorly drained while the sandy loam on
the other hand is well drained. The soil favours the
cultivation of groundnut, while the sandy loam supports
the cultivation of yam, maize, and guinea corn (Nasidi
and Bello, 2020; Garba et al., 2022). The study area is
dominated by grassland (Guinea savanna) in the
northern part of the State. Northern Guinea Savanna is
characterized by short grasses interspersed with short
trees, though urbanization has taken its toll on the
original vegetation. Local tree species include Daniella
oliveri, Vitellaria paradoxa and Acacia spp (Meer et al.,
2022). The Eucalyptus tereticornis, Azadirachta indica,
and Gmelina arborea tree species have been
domesticated (Nasidi and Bello, 2020; Garba et al.,
2022).

Field Layout, Data Collection and Analysis

The field research was conducted in the 2017 and 2018
dry seasons at the Irrigation Research Farm of the
Department of Crop Science, Taraba State College of
Agriculture, Jalingo located in the Northern Savanna
ecological zone of the State. The study site was cleared,

ploughed, harrowed and levelled to achieve the required
tilt for small grains. The experiment was laid out in
RCBD with three wheat varieties (Cettia, Reyna-28 and
Linfen). Wheat seeds obtained from Lake Chad
Research Institute, Maiduguri were treated with Apron
star at the rate of 10 g to 10 kg of seeds and sown by
dibbling at row spacing of 30 cm x 25 cm on the 15" of
November each year. Due to the texture of the soil (silt-
clay) and the period (dry season), water was applied to
the field at 7-day intervals commencing at sowing and
irrigation continued until the grain filling reached the
hard stage. Post-emergence application of Bentazone at
1.5kgaiha' (2.5 L ai ha') was applied at 4 weeks after
sowing as recommended (LCRI, 2015). Data were
collected on the number of spikes m”, number of
spikelets spike ", number of grains spike”, the weight of
1000 grain weight, biomass yield, grain yield, straw
yield and harvest index. The crop was harvested at
physiological maturity at an area of 1 m’ of each plot,
sundried and threshed to obtain the grains. All the data
collected were subjected to Analysis of Variance
(ANOVA) appropriate to RCBD and means were
separated using Least Significance Difference (LSD) at
a 5% level of significance as described by Gomez and
Gomez (1984). The statistical analysis was performed
using Genstat Discovery Version 4.0.

Results and Discussion

The results of the effects of varieties on the number of
spikes m”, number of spikelets spike”, number of grains
spike” and weight of 1000 grains weight for the 2017
and 2018 dry seasons and the combined results over the
yearsare presented in Table 1.

Number of Spikes m”

The results show that there were significant differences
(P<0.05) between the varieties in the number of spikes
m” in both individual seasons and in the combined
results. From the combined result, Reyna-28 gave the
highest values of 293.29 followed by Linfen with the
mean value of 243.29 while Cettia gave the lowest mean
value of 237.50 spikes m”. This could be ascribed to
differences in the varieties to utilize the fertilizer as
well as partition their photosynthates to the
reproductive portions of the plants. The ability of
plant cultivars to utilize available nutrients and
optimally partition their photosynthates to the
economic region of the plants has been recognized by
Ndon and Ndaeyo (2001). These findings are in
agreement with the report of Bavar ez al. (2016) that
the2 effects of cultivar were significant on several spike
m.

Number of Spikelets Spike”’

The effect of varieties on the number of spikelets per
spike was highly significant (P<0.01) in both seasons
and combined results. From the combined results,
Reyna-28 had the highest value of 18.79 spikelets spike”
which was statistically similar to that of Linfen (18.47)
while the lowest value of 17.67 was obtained from
Cettia. This indicates that the Reyna-28 variety had a
higher ability to produce more spikelets spike’. The
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observation is similar to that which was obtained by
Sultan (2012) ) and Bello and Singh, (2013) who
reported differences among varieties in the number of
spikelets per spike.

Number of Grains Spike”’

There was a highly significant (P<0.01) effect of wheat
varieties on the number of grains per spike in both
seasons and the combined result. The maximum number
of 56.07, 52.34 and 54.21 grains spike" for 2017, and
2018 and the combined results were obtained from
Reyna-28 followed by Cettia while Linfen recorded the
lowest number of grains spike™. The very low number of
grains spike” in variety Linfen which has longer days to
maturity was due to the nature of the Northern Savanna
ecological zone characterized by unfavourable climatic
conditions (heat stress) during heading, flowering and
pollination (end of January to early February) which
resulted to a greater percentage of empty spikelets. This
could also be connected to the genetic variations among
the varieties. Sohail et al. (2014) reported that each
cultivar expressed a specific response to environmental
conditions. They further stated that the genetic potential
for cultivars' tolerance to environmental stress plays an
important role in improving wheat productivity. The
result agrees with the findings of Ali e al. (2000) who
observed the significant differences among cultivars in
terms of the number of grains spike™.

Weight of 1000 Grain

There were highly significant (P<0.01) differences
among the wheat varieties on weight of 1000 grains in
2017, and 2018 and the combined result over the two
years. From the combined result, the highest and the
lowest mean values of 37.52 and 32.12 g of 1000 grains
were recorded by Reyna-28 and Linfen, respectively.
This observation is apparently due to their genetic
makeup. This shows that Reyna-28 had heavier grains
than the other varieties. It had better grain filling
compared to the others. Elsewhere, Bello and Singh
(2013) also worked on three varieties of wheat and
observed that the three varieties were different in weight
ofthe grains. Similar results were observed by Woyema
et al. (2012) who worked with seven cultivars of wheat
and found that there were significant differences among
the cultivars in terms of 1000 grain weight. In line with
these findings, Khurram ez al. (2013) and Abdelkhalek
et al. (2015) observed significant differences in the
weight of 1000 grains among the wheat varieties they
worked with. This shows that wheat varieties have
differences in grain weight.

Biomass Yield

The results of the effects of varieties on biomass yield,
grain yield, straw yield and harvest index for the 2017
and 2018 dry seasons and the combined results over the
yearsare presented in Table 2. The results showed highly
significant (P<0.01) differences among the varieties on
biomass yield in the 2017 and 2018 seasons and the
combined results. The combined varietal effect on
biomass yield over the years shows that the highest and
the lowest amounts of 11349 and 9426 kg of biomass

were from Reyna-28 and Cettia, respectively. These
varieties had different potentials for dry matter
accumulation which is essential to dry matter allocation
to the economic part of the plants. Rahim et al. (2010)
and Alemu and Tesfay (2016) also reported differences
among wheat varieties in biological yield.

Grain Yield

There were highly significant (P<0.01) differences
among the wheat varieties on in both seasons and
combined results on grain yield. Reyna-28 had the
highest grain yield of4173.10 kg ha™ in the 2017 season
and a mean grain yield of 3722.7 kg ha" in the two
seasons. This was followed by Cettia which had the
mean grain yield value of 3272.3 kg ha" for the two
seasons. The lowest values of grain yield were obtained
from Linfen with a mean grain yield of2627.2 kg ha' for
the two seasons. The responses of wheat varieties
concerning the yield could be due to their varied genetic
potentials and adaptation to the soil and climatic
conditions which manifested in the differences in the
yield components earlier reported. It could therefore be
attributed to a greater number of grains spike™ and 1000-
grain weight obtained from Reyna-28 as compared to
the other two varieties. This result confirms the report of
LCRI (2015) that out of the three varieties studied,
Reyna-28 has a higher grain yield. This affirmed the
report of Degewione et al. (2013) that the significant
varietal effect obtained on grain yield and other traits
reveals the existence of sufficient genetic variability
among the wheat varieties. Low yield in 2018 was a
result of the corresponding low production of the yield
components in 2018 due to higher temperature
associated with the year as reported in the
meteorological data (Table 3). This impacted heat stress
on the crop leading to a greater significant reduction in
all the traits, especially the grain yield. This confirms the
report of FAO, United Nations (2019) which reported
lower world wheat production of 734 million metric
tons in 2018-2019 as compared to 771 MMT in 2017-
2018 due to diverging weather conditions.

Straw Yield

There was a highly significant (P<0.01) varietal effect
on straw yield where Linfen exhibited superior
performance in straw yield over the other varieties in
both years and the combined result over the years with
the mean values of 7788 kg ha™. This is due to its higher
number of tillers plant” and lower grain yield produced.
These results are those of (LCRI, 2015) which reported
that Linfen has profuse tillering ability. The numerous
tillers were not effective as they could not produce
grains. The result of this research confirms the findings
of Magsood et al. (2014) who reported differences
among varieties of straw. The superior performance of
this variety over the others is due to their genetic
makeup.

Harvest Index

There were highly significant (P<0.01) variations
among the varieties in the harvest index in both years
and the combined result over the two years. Variety
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Reyna-28 exhibited superior performance in harvest
index over Cettia and Linfen with the mean value of
32.09 from the combined result. This may be attributed
to its genetic make-up which is expressed in its ability to
produce higher grain yield than the others. Higher grain
yields are an indication of a higher potential for
allocation of dry matter produced to the grains. These
findings are comparable with those of Tamang et al.
(2017) after they studied four soft red winter wheat
genotypes where they reported differences among the
harvest index of the genotypes. Noureldin ez al. (2013)
in Belete et al. (2018) stated that the significant
differences in harvest index among varieties they
worked with were due to their genetic variations.

Conclusion

Significant differences were recorded between the
varieties in the number of spikes m” in both individual
seasons. Reyna-28 had higher yield potentials than
Cettia and Linfen under the climatic conditions of the
northern Guinea Savanna ecological zone and could be
recommended for production by farmers across the
northern Guinea Savanna ecological zone. The results
showed that wheat can be produced in the study area.
Therefore, while farmers are thinking of the crop to
produce in the dry season, they could also consider
wheat and the ecological zone. The low temperature
during the dry season in the study area is good enough
for wheat production. Therefore, the dry season and
northern Guinea savanna ecological zone are
recommended for sustainable for wheat production.
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