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Abstract | Cultivation of low genetic potential cultivars is one of the main factors which cause yield reduc-
tion in wheat. In this regard, the selection of new high yielding cultivars with better adaptability to local
conditions is important for growth and yield associated traits. The highly varied performance of crop cultivars
of the same species for growth and yield-related attributes is well documented. The present investigation in-
vestigated the performance of wheat cultivars under Tando Jam conditions. For this study, two-year field ex-
periments were performed during October 2015-2017 (both seasons) applying randomized complete design
with three replications. Performance of various wheat varieties for their yield and yield-related characters, in-
cluding TD-1, Moomal-2002, Anmol-91, and Imdad-2005 were investigated. The results demonstrated that
all the cultivars showed significantly varied performance for growth and yield-related traits. However, TD-1
and Moomal-2002 comparatively showed better performance for most of the investigated parameters. Culti-
var Moomal-2002 performed better for vegetative traits viz; seed emergence (m™), tillers plant™, plant height
(cm) and biological yield (kg ha™). However, TD-1 proved to superiority in yield-related contributes such
as spike length (cm), spikelets spike™, grains spike™, 1000 grain weight (g), and grain yield (kg ha™) under
both seasons. Among all cultivars, Imdad-2005 revealed the lowest values for all the scored traits. Based on
the finding of the current study, it is concluded that the wheat cultivars TD-1 and Moomal-2002 performed
better in terms of growth, yield, and yield characters as compared to the rest of the cultivars in both years.
‘Therefore, wheat cultivars TD-1 and Moomal-2002 may be grown under the agro-ecological conditions of

Tandojam, Sindh, Pakistan.
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Introduction is an important cereal food crop that provides many
essential nutrients to humans and animals. Wheat

W'heat is one of the world’s necessary food is well known as stable food and meet the food
cereal crops as well growing in large areas. It  requirement of the human population globally; it can
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be easily processed, stored, transported, and refined as
well as consumed as raw food (Elias, 2003). Wheat
crop is a widely grown and produced more grains
cereal crops of Pakistan. It is highly consumed and
meets the increasing food demand of the country.
In Pakistan wheat contributes 9.1 and 7.1% to the
value-added in agriculture and contributes 3.0 % to
GDP. It is reported that the total area under wheat
cultivation in 2017-18 was 8.734 million ha™ with a
production of 25.492 million tons (GOP, 2017-18).
Available shreds of evidence have revealed that yield
per unit area of the wheat cultivars grown in Pakistan
is beyond their potential exists (Iqbal ez a/.,2001). The
improper sowing time, poor cultural practices, non-
judicious use of fertilizers, and improper irrigation are
one of the main constraints of the low yield of wheat in
Pakistan (Tahir ¢z a/., 2009). Besides this, the growth
of cultivars with low productivity is one of the causes
of the lowyield of wheat in Pakistan. The losses of yield
may be decreased markedly through the cultivation
of more yielding genotypes with better insect and
disease resistance potential (GOP, 2013). The highly
varied response of wheat cultivars to fertilizers
and environmental conditions is well documented
(Naeem, 2001; Ali er al, 2010). Haider (2007)
observed that the growth and yield potential of wheat
variety was significantly influenced by environmental
conditions. The crop grown in a specific area needs
optimum growth conditions for satisfactory growth,
yield, and development. It has been well established
that every cultivar of wheat required species growth
conditions including, temperature, humidity for
vegetative and reproductive growth, and development
(Aslaniand Mehrvar,2012). Growing period of wheat
crop plays a significant role in enhancing the growth
and yield, hence sowing of any crop at a proper time
needs to be investigated critically. Several lines of
shreds of evidence have revealed the pivotal role of
sowing time in increasing the productivity of wheat.
Kumar ez a/. (2003) found that the sowing period 20
November was produced better yield as compared to
1t November or 10* December of wheat crop. Ali 7
al. (2014) reported a 27-52 % reduction in grain yield
on sowing dates (15 and 31 December), respectively.
(Tahir ez al., 2009) recorded a better yield of wheat
when sowing of the crop was done from 15%-30%
November under the environmental conditions of
Bahawalpur. Shah and Akmal (2002) performed a
trial on four cultivars of wheat. The sowing was carried
out from 24" October to 11™ December at an interval

of 15 days. There was a 28% decrease in yield due to

the late sowing of wheat crop. The diverse climatic
conditions of Pakistan provide ample opportunities
for a growing wide cultivar of crops. However, these
climatic conditions vary in different agro-ecological
zones. Hence, the adaptability of wheat cultivars under
local agro-ecological conditions is a prerequisite for
the sustainability of yield and yield-related characters.
In light of the above-mentioned facts, the present
investigation was investigated to performance of the
wheat cultivars for growth and yield-related traits
under the agro-ecological condition of Tandojam.

Materials and Methods

Experimental site

The present experiment was laid out at Agronomy
Section, A.R.I, Tandojam using randomized complete
block design with three replications having a net plot
size of 15.75 m™. The four wheat cultivars namely viz;
TD-1, Moomal-2002, Anmol-91 and Imdad-2005
were evaluated for their growth and yield-related
characters under local conditions of Tandojam for
two successive years 2015-16 and 2016-17.

Soil preparation

The soil was prepared by recommended various
ploughs for better distribution of irrigation and
tertilizers as well as better germination, growth, and
development of the crop. The primary implements
viz; disc plough and subsoiler were used to remove
the compaction of the soil. After that big clods were
crushed, and soil was levelled properly. After soaking
dose, secondary tillage implements viz; disc harrow
and cultivator were used for seedbed preparation.

Sowing of the crop

'The seeds were sown through a local hand drill with
recommended rate 100 kg ha' on prepared each
treatment plot. In this method the seeds were dropped
at the proper depth and resulted uniform germination
and better growth stand.

Cultural practices

The recommended dose of NP @120-60 kg ha! was
applied uniformly in the whole study area. The whole
dose of phosphorous plus % rate of the nitrogen
was applied at sowing time and the remaining % of
the nitrogen was applied on 1% and 3 irrigations,
respectively. The weedicide namely (Logran © 750 g
Kg! Triasulfuron) was applied for the control of weeds
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including hoeing and irrigation were performed
uniformly in all experimental plots throughout the
growing season. The all agronomic traits viz; seed
emergence (m?), tillers plant™?, plant height (cm),
spike length (cm), spikelets spike™, grains spike™, 1000
grain weight (g), grain yield (kg ha), and biological

yield (kg ha™) were noted from sowing to harvest.

Methodology for recording phenotypic traits

Seed emergence m?: ‘The data concerning seed
emergences was obtained from each plot for the
counting number of emergences. The seed emergences
were counted ten days after sowing in the square
meter at the cropped area.

Tillers plant®: Tillers plant® were recorded from
three locations of each treatment at 50% physiological
maturity of wheat crop.

Plant height (cm): The plant height of selected plants

was measured through measuring tape in centimetres.

Spike length (cm): The spike length was measured
from base point to tip of a spike by measuring tape in
centimetres.

Spikelets spike?: The five plants were randomly
selected from each cultivated cultivar for the counting
of spikelets spike™ at the harvest time. The number
of spikelets was scored from each spike individually.

Grains spike™: After threshing, the number of grains
spike™ was scored from randomly tagged spikes of
each treatment.

1000-grain weight (g): The 1000 grain weight (g) was
recorded from each cultivated plot for the counting
of 1000 seeds and their balance was taken through
digital balance.

Biological yield (kg ha™): The biological yield was
calculated by weighing the whole foliage and grains
obtained from each plot.

Yield per plot (kg)

x 10000
Per plot area (m2) !

Biol yield per hectare (kg) =

Grain yield (kg ha™*): The grain yield was recorded by

using the following formula.

Yield per plot (kg)

x 10000
Per plot area (m2) !

Grain yield per hectare (kg) =

Data analysis

The data were obtained and statistically analyzed
through Statistix 8.1. The resulted means were
recorded individually using the least significant

difference (LSD) test at the 5% level of probability.

Soil condition

'The Physico-chemical properties of the experimental
soil such as soil texture, soil pH, soil EC, organic, total
nitrogen, available phosphorus, available potassium is

presented in (Table 1).

Table 1: Soil properties of experimental field which used
before sowing for both years 2015-16 and 2016-17.

Soil properties Season-1 Season-11
Value Value

Soil Texture Sand (%) 27.5 27.5

depth 14, Silt (%) 41.5 415

zg’cf’ Clay (%) 29.2 29.2
Textural class Silty clay loam Silty clay loam
Soil pH (1:2 Soil) 7.4 7.6
Soil EC (dSm)  0.69 1.01
Organic (%) 0.67 0.49
Total N (%) 0.033 0.024
Available P (ppm) 3.5 2.2
Available K (mg/g) 201 190

Weather conditions

The average monthly meteorological data during
cropping seasons of both years at the site of Tandojam,
District Hyderabad, Sindh, Pakistan is presented
(Figure 1).

mMax Temp ®Min Temp =RH (%) mRainfall

100

10 +

1

0.1

2015-16 2016-17

Figure 1: Monthly average mean of metrological data during crop
growth and development of wheat crop.
Source: Regional Agrometrological Centre Tandojam, Sindh,

Pakistan.
Results and Discussion

Seed Emergence (m™)
Seed emergence determines the initial growth stage
of every crop. The data regarding seed emergence was
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significantly (P < 0.05) influenced by cultivars in both
years (Figure 2/A). The cultivar, Moomal-2002 showed
a significantly (P < 0.05) higher number of seed
emergence (222.2 and 223 m™) as compared to other
varieties. The greatest reduction in seed emergence
(155.5and 171.4m?) was found in cultivar Imdad-2005
in the year 2015-16 and 2016-17, respectively. The
possible reasons for this variation in both years might
be because changes in environmental conditions
in the cropping area which may have a modifying
effect on seed emergence. Our finding endorses the
previous study of Zhang (2007) who reported that the
significant variation in seed emergence of genotypes
due to the effects of many biotic and abiotic factors.
Moreover, Sorour ef al. (1995) also observed that
slightly differences in emergences due to the positive
effects of varietal characters.

Tillers plant™

The results exhibited that greatest tillers plant™ (8.5
and 10.1) were obtained in cultivar Moomal-2002
under both wheat growing seasons. The significantly
(P< 0.05) lowest tillers plant™ (4.8 and 5.5) were
recorded in Imdad-2005 in both seasons (Figure 2B).
Furthermore, the results showed that the tillers plant™
were increased in the 2*! season as compared 1+ season.
It is well documented that the increasing of tillers
plant™ also influence on the grain yield positively. The
variability of tillers in cultivated cultivars in both years
might be due to genetic variation in producing tillers,
plant geometry, and changes in temperature in both
seasons. These findings are supported by Ishag (1994)
who concluded that hot weather conditions generally
reduce tillers in wheat during the growth of crop
plants. While similar results were also documented
by Byerlee ez al. (1984).

Plant height (cm)

Statistically analysis results of plant height were
significantly (P < 0.05) differences in both years
(Figure 2C). Results of the present investigation
indicated that the cultivar Moomal-2002 significantly
(P < 0.05) produced the tallest plants (101.3 and
100.8 cm) under both seasons, respectively. While the
shortest plant height (63.2 and 66.5 cm) was noticed
in cultivar Imdad-2005 during both seasons. The plant
height is mostly associated with the genetic makeup
of the parental material of each cultivar. Present
results of our study are following Anderson and
Olsen (1992) and Javadi ez a/. (2004) they suggested
that the plant height enhanced significantly (P< 0.05)

to the timely planting and proper spacing and normal
growing condition of an adapted wheat cultivar.

Spike length (cm)

The spike length (cm) was significantly (P < 0.05)
influenced by cultivars under two growing seasons
of wheat crop. The longer spikes (12.1 and 12.4
cm) were produced by cultivar TD-1 under both
growing seasons (Figure 3A). The significantly (P
> 0.05) shorter spike length (6.8 and 5.6 cm) was
recorded in cultivar Imdad-2005 during both year
2015-17 respectively. The spike is the main yield
component of wheat crop. The variation in spike
length in all cultivars might have been associated with
fluctuations in environmental conditions Under both
seasons. Present results are agreed with Slafer and
Whitechurch (2001) who suggested that the spike
length may be increased and decrease due to genetical
variation during the reproductive stage of wheat.

Spikelets spike™

Our findings revealed that the wheat cultivars showed
a significant (P < 0.05) response for spikelets in both
planting seasons. However, seasonal variation did
not influence on spikelets spike® (Figure 3B). In
the present study, the maximum number of spikelets
spike™ (17.1 and 16.3) were observed in TD-1 in
2015-17, respectively. While significantly lower (P <
0.05) number of spikelets spike™ (12.5 and 9.3) were
produced by cultivar Imdad-2005 than the rest of the
cultivar in both growing seasons. Spikelets spike™ is
one of the main yield contributing characters which
greatly influences the grain yield. The variation in
spikelets spike™ in cultivars might be due to the genetic
potential of the cultivar in producing spikelets spike™.

These findings are in conformity with the previous
study of Haider (2007) who observed that the higher
spikelets spike™® may be obtained through cultivable
wheat varieties as compared to uncultivable varieties
in normal season at adaptable growing conditions.

Grains spike™

The data pertaining to number of grains spike™ was
significantly (P < 0.05) differences as influenced by
various genotypes under both seasons (Figure 3C).
The present investigation was shown, significantly (P
> 0.05) more grains spike® were obtained in 2015-
16 as compared to the 2016-17 year of cultivated
cultivars. The cultivar TD-1 produced significantly
(P < 0.05) greater grains spike™® (51.5 and 47.9) in
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both growing seasons than other cultivars. Moreover, present results, the highest 1000-grain weight (50.8
higher degradation in grains spike™® (39.2 and 36.1) and 53.8 g) was obtained from cultivar TD-1 followed
was observed in cultivar Imdad-2005 under both by Moomal-2002 and Anmol-91, who produced
seasons, respectively. The differences in grains spike? (45.2 and 47.9 g); (43.6 and 46.1 g), respectively in
of cultivars might be due to increased and decrease two consecutive seasons. The significantly (P < 0.05)
constant temperature over during the reproductive greater reduction in 1000-grain weight was recorded
growth and seed formation. Our finding is agreed with  in cultivar Imdad-2005 than other cultivars. The
findings of Sial ez a/. (2001) and Bender ez a/. (1999)  cultivar Imdad-2005 produced grain weight of (38.5
who suggested that the grains spike™ was significantly ~and 42.3 g) under two growing seasons respectively.
influenced by various genotypes in different growing It was noticed that 1000-grain weight was higher
seasons. Moreover, previous research of Mehboob ¢4/, in the second year. This might be due to better
(2005); Khan ez a/. (2007) who also observed that few  vegetative growth of the wheat plants that leads to
cultivars have the potential to provide a greater number — more production of tillers, resultantly more seeds with
of grains spike™ in different environmental conditions.  higher weight were produced. The same results have

been documented by Sardana ez /. (2002) and Singh
1000-grain weight (g) et al. (2002) they suggested that the performance of
The presentresults showed that the 1000-grainsweight  various wheat genotypes was significantly (P < 0.05)
was slightly varied of various wheat cultivars in both  performed for 1000-grain weight(g) under different
study years program (Figure 4A). According to the growing seasons.
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Figure 2: Seed emergence (m-2), tillers plant-1and plant height (cm) of wheat as affected by various cultivars under the agro- ecological
conditions of Tundojam.
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Figure 3: Seed emergence (m-2), tillers plant-1and spike length (cm), spikelets spike-1 and grains spike-1 of wheat as affected by various
cultivars under the agro- ecological conditions of Tundojam.
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agro- ecological conditions of Tandojam.
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Grain yield (kg ha™)

The crop yield is a final objective of any research
program of every crop. In the present study, the
different wheat cultivars were significantly (P < 0.05)
produced grain yield (kg ha) in both seasons (Figure
4B). The present investigation envisaged that among
the cultivars, cultivar TD-1 consistently produced
higher grain yield (5462.6 and 5300.5 kg ha™) as
compared to Moomal-2002 and Anmol-91 showed
(5100 and 4720 kg ha); (4930.1 and 4666.2 kg ha™),
respectively. The lower grain yield (4800.2 and 4320.6
kg ha™) was obtained from Imdad-2005 during the
first and second growing seasons, respectively. Our
findings endorsed that the results of Erkul ez 2/.(2010)
and Kusaksiz and Dere (2010), who documented
that phenotypic plasticity has been noted in wheat
cultivars under various growing seasons. Moreover, Li
et al. (2013) also reported the same results regarding
grain yield (kg ha™) of wheat cultivars.

Biological yield (kg ha™)

Significantly (P<0.05) more production in the
biological yield of cultivar Moomal-2002 which was
observed in the year 2015-16 as compared to the year
to 2016-17 than other cultivars (Figure 4C). The
results of this study revealed that the greatest biological
yield (11640.5 and 11300.3 kg ha™) was produced
by cultivar Moomal-2002 during two consecutive
years. This reflects that Moomal-2002 consistently
showed higher seed emergence, tiller per plant, and
plant height in both years. The lowest biological
yield (10047.2 and 8900.3 kg ha™) was observed in
Imdad-2005 under both growing seasons. In the
present investigation, the biological yield differed
significantly in both seasons. The highest biological
yield was observed in the first growing season. This
might be due to variation in environmental conditions
in both growing seasons. Our findings are endorsed
by many researchers including Jan ez a/. (2003);
Arain (1999); Okuyama ez /. (2005) who found that
significant increase and reduction in biological yield
among various cultivars might be due to late and early
planting of wheat cultivars.

Conclusions and Recommendations

It is concluded that the wheat cultivar TD-1
and Moomal-2002 performed better for growth,
development and yield-related characters as compared
to other cultivars in both years. Therefore, wheat

cultivars TD-1 and Moomal-2002 may be grown

under the agro-ecological conditions of Tandojam,
Sindh, Pakistan. However, further needs to be
performed in different locations and environmental
conditions to determine growth and yield-related
traits of wheat crop.
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