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Abstract: A series of field experiments were conducted to determine the influence of different seed rates (100, 125 and 150 kg
ha™) on yield contributing traits of promising wheat varieties viz. Sarsabz, Kiran-95 and TD-1. The maximum germination, spike
length and grains spike™ was observed under seed rate of 125 kg ha"'. The maximum plant population was recorded under seed
rate of 150 kg ha in Kiran-95 and highest grain weight spike” was noted under seed rate of 100 kg ha in TD-1 variety. While
maximum plant height was observed in Sarsabz under seed rate of 125 kg ha™. The maximum 1000 grain weight was observed
under seed rate of 100 kg ha in TD-1; however, highest grain yield was recorded in Kiran-95. The studies about the biological
yield revealed that Sarsabz indicated maximum biological yield under seed rate of 125 kg ha™' and harvest index in TD-1 under
seed rate of 150 kg ha™'. Based on the findings, it is concluded that the Kiran-95 at the seed rate of 125 kg ha™ performed best,

followed by TD-1 and Sarsabz which also produced more yield at seed rate of 125 kg ha™.
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1. Introduction

Wheat (Triticum aestivum L.) is the most important among
all cereals used as a food grain in the world. It ranks first in the
world cereal production and is a staple food of about one third
of the world’s population [1]. It is the basic staple food for
most of the population and largest grain source of the country.
Its importance is always recognized when formulating
agricultural policies. Wheat contributes 12.5 percent to the
value added in agriculture and 2.6 percent to Gross Domestic
Products (GDP). Wheat is cultivated in an area of 8666
thousand hectares in 2011-12, showing a decrease of 2.6
percent over last year’s area of 8901 thousand hectares. The
production of 23.5 million tons was estimated during
July-March 2011-12. The yield per hectare in 2011-12 posted
a negative growth of 4.2 percent as compared to 11 percent
growth of last year [2]. With the existing semi-dwarf high
yielding varieties, there is enormous potential of obtaining
higher crop productivity by adopting production technology
such as appropriate seed rates, sowing date, N and P rates [3].
Seed rate is considered as an important management factor for
improved yield of wheat because it is under the farmer's
control in most cropping systems [4]. Due to mild and

acceptable flavour, and unique abilities of protein, starch, fat
with certain vitamins and minerals, wheat has the exceptional
position in the diet of Pakistani people [5].

Pakistan is although, among top wheat producing countries
in the world [6], but the average yield of the wheat cultivars
grown in the country is much lower than their potential yield
[7]. Wheat is planted to a limited extent as a forage crop for
livestock and the straw (Bhusa) can be used as a ruminant
fodder component or as a construction material for roofing
thatch [8]. Joseph et al., [9] concluded that seed rates of 101 to
134 kg ha! are sufficient for high grain yield. Various yield
components like tillering, spike length, number of grains
spike™ and 1000-grain weight were significantly affected by
different varieties and seed rates. The low yield is attributed to
many factors viz. sowing patterns, seed rate and varietal
potentiality. Yield is the function of many components when
that yield relating components have been modified and
observed direct influence on the production enhancement viz.
optimum seed rate, plant density, climatic condition, soil,
sowing time and varieties [10].

Optimum seed rate and suitable cultivars play an important
role in achieving its potential yield [11]. Khan [12] reported
that that 125 kg ha™ is the ideal seed rate to obtain higher grain
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yield. Our objective was to determine the influence of seed
rates on yield contributing traits in three high yielding wheat
varieties.

2. Materials and Methods
2.1. Plant Materials and Details of Experiments

A series of field experiments were conducted at Malir
Farm, Sindh Agriculture University, Tando Jam, Pakistan,
located at 25°25°60 °N 68°31° 60 E during three consecutive
years i.e. 2007-08, 2008-09 and 2009-10; while the laboratory
work was conducted at Nuclear Institute of Agriculture, Tando
Jam, Pakistan. Three promising spring wheat varieties
(Triticum aestivum L.); Sarsabz, Kiran-95 and TD-1 were
selected for yield components using different seed rates of 100,
125 and 150 kg ha, respectively. The experiments were
conducted with three replications in randomized complete
block design (Factorial) and plot size of 1.2 x 2 m = 2.4 m’
(2m long 4 rows) during 2007-08, 2008-09 and 2009-2010.
Ten plants were selected randomly from each treatment for
further observations. A good seedbed was obtained by using
land preparation operation to facilitate uniform distribution of
seed, fertilizer and irrigation water. Sowing was done with
single coulter hand drill on 5™ to 12" November in Rabi
season. The basal dose of NPK fertilizers at the rate of
140-60-30 kg ha' was applied in the form of urea,
Di-ammonium phosphate and sulphate of potash, respectively.
All P, K and half N were applied at sowing time; while
remaining N was equally divided into two splits and applied at
first and third irrigation time. First irrigation was applied
25-30 days after sowing and subsequent irrigations were
applied as soil and crop requirement. Weed management
practices were carried through manual hand control. The soil
analysis of experimental areas showed that soil was clay loam
in texture, non saline, (pH= 7.2- 7.6), low in organic matter
(0.88-0.96%), total nitrogen (0.49-0.57%), available
phosphorus (0.86-165 mg kg™") and exchangeable potassium
(248-278 mg kg™). The minimum mean temperature 17.75°C,
maximum 32.38°C and humidity 69.25 % was recorded during
Rabi season 2007-08, 2008-09 and 2009-2010.

2.2. Determinations of Yield Contributing Traits

2.2.1. Plant Height (cm)

The plant height was measured from ground level to the tip
of the flag leaf at harvest through measuring tape in
centimeters.

2.2.2. Plant population (m’)
Plant population (m?) Number of tillers was counted from
m’ area at harvest.

2.2.3. Spike Length (cm)

Ten spikes were randomly selected from each treatment.
Each spike was measured from the base of spike to the apex to
record the spike length in centimeters.

2.2.4. Grains Spike”

Number of grains spike” was counted from ten randomly

selected spikes in each replication at harvest.

2.2.5. Grain Weight Spike™
Weight of grain spike™ (g) was recorded by using digital
electronic balance at harvest.

2.2.6. 1000-Grain Weight (g)

1000-grain weight (g) was obtained at random from each
treatment and weighed were taken by digital electronic
balance.

2.2.7. Grain Yield (t ha)

Wheat bundles of each sub plot were threshed and average
grain yield was recorded in kg plot™” and then converted into t
ha™ at harvest.

2.2.8. Biological Yield (t ha™)

Wheat bundles of each sub plot were threshed and average
biological yield was recorded in kg plot” and then converted
into t ha™ at harvest.

2.2.9. Harvest Index (%)
Harvest index of each treatment was calculated by using
formula, harvest index = Grain yield/ biological yield x 100.

2.2.10. Harvesting
The crop was harvested during March, 30" to April 15"
2007-08, 2008-09 and 2009-2010.

2.3. Statistical Analysis

The experimental data were recorded and statistically
analyzed through Statistix 8.1 computer software (Analytical
Software [13], the means were separated using least
significant difference (LSD) test. All differences described in
the text were significant at the 5% level of probability.

3. Results and Discussions
3.1. Performance of Varieties

The results presented in Table 1 revealed that wheat
varieties had significant influence on majority of agronomic
traits. Among three wheat varieties, Kiran-95 evident better
performance (P<0.05) in germination (96.49%), plant
population (104.06 m?), spike length (12.84 cm), grains
spike™ (44.29) and grain yield (4.63 t ha). Sarsabz variety of
wheat was dominant (P<0.05) in plant height (97.05 cm) and
biological yield (11.84 t ha™) than that of Kiran-95 and TD-1.
The difference in plant height of the varieties was attributed to
difference in their genetic makeup; these findings are agreed
with Khokhar et al, [14] and Khaliq et al, [15]. Whereas
TD-1 variety of wheat was superior in harvest index (41.41 %),
early days to heading (69.72) and maturity (118.34), grain
weight spike™ (2.74 g) and 1000 grain weight (44.06 g) than
that of Kiran-95 (44.00 g) and Sarsabz (41.31 g). However,
later two traits were not statistically different (P>0.05) from
that of Kiran-95 (Table 1). The results agreed with Ahloowalia
and Maluszynski [16], that high yield potential varieties play a
pivotal role in increasing yield kg ha' under optimum
growing season. The present moment of global climatic
changes, it is important that the new varieties realize their
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production potential under the changing environments in the
regions where they have been developed.

Table 1. Performance of different wheat varieties for yield contributing traits.

Wheat varieties

Plant traits SE+ LSD
Sarsabz Kiran-95 TD-1 (5 %)
Germination (%) 9447b 96.49 a 9498b  0.2660 0.5337
Plant height (cm) 97.05a 89.52b 66.21c  0.4760 0.9552
Plant population (m®) 101.85b 104.06 a 98.64c 0.7848 1.5748
Spike length (cm) 1190b 12.84a 1194b  0.1775 0.3562
Grains spike’! 39.52¢ 4429a 43.57b  0.2708 0.5433
Grain weight spike” (g) 2.48 b 2.67a 274 a 0.0359 0.0721
1000 grain weight (g) 41.31b 44.00 a 44.06a 0.1527 0.3064
Grain yield (t ha™) 431c 4.63a 4.52b 0.0460 0.0924
Biological yield (t ha') 11.84a 11.54b 10.50c  0.0791 0.1587
Harvest index (%) 35.07¢c 3853b 4141a 03549 0.7122
Days to heading 72.08b 77.04a 69.72¢c  0.2110 0.4234
Days to maturity 122.42b 130.11a 118.34¢ 0.3156 0.6332

Note: In each column, means followed by common letter are not significantly
different at 5% probability level.

3.2. Influence of Seed Rates

The result regarding agronomic traits shown in Table 2
reveals that seed rate has significant influence on majority of
agronomic traits of wheat. Wheat sown at seed rate of 125 kg
ha™! significantly (P<0.05) enhanced the grains spike™ (42.93)
compared to that of sown at seed rate of 150 kg ha (42.08) or
100 kg ha™' (42.36). Increase or decrease in seed rate from 125
to 150 or 100 kg ha™', respectively did not show any significant
variation (P>0.05) in grains spike”. In spite of germination
and harvest index percent appeared relatively better at higher
seed rate of 150 kg ha (95.38 and 38.66%, respectively) than
that of 100 kg ha™' (95.35 and 38.03, respectively) and 125 kg
ha™' (95.21 and 38.32, respectively), the differences between
them arise statistically non significant (P>0.05). Similarly the
spike length seems to be relatively high at seed rate of 125 kg
ha™' (12.32 cm) compared to that of at 150 (12.20 cm) and 100
kg ha™' (12.16 cm), they do show statistically non significant
differences (P>0.05). Plant population appeared high at higher
seed rate of 150 kg ha™' (104.99 m?), followed by 125 kg ha™
(101.70 m?) and 100 kg ha™ (97.85 m?). Grain weight spike™
and 1000- grain weight (g) were although high at seed rate of
125 (2.67 and 43.67 g, respectively) but statistically similar to
that of seed rate 100 kg ha™' (2.66 and 43.43 g, respectively).
Whereas higher seed rate of 150 kg ha! revealed remarkably
least grain weight spike” (2.57 g) and 1000 grain weight
(42.27 g) contrast to that of 125 and 100 kg ha' seed rates.
Seed rate of 125 kg ha™ produced high grain yield (4.54 t ha™")
and biological yield (11.37 t ha™"), but the high yield for both
of these traits seems to be not varied (P>0.05) from that of 150

kg ha™' seed rate (4.50 and 11.35 t ha, respectively), but
statistically different (P<0.05) from that of 100 kg ha™' seed
rate (4.43 and 11.15 tha™', respectively ). Seed rate at a rate of

Influence of Different Seed Rates on Yield Contributing Traits in Wheat Varieties

100 kg ha™ revealed early days to heading (72.32) followed by
125 kg ha™ (72.94) and 150 kg ha™ (73.57). Although early
days to maturity appeared better at seed rate of 100 kg ha™
(123.37) than that of seed rate 125 kg ha™ (123.91) and 150 kg
ha (123.59), the differences were found to be not significant
(Table 2). The findings of this study agree with those reported
by Cheema et al., [17] who reported highest wheat grain yield
(4293 kg ha™") with sowing rate of 125 kg ha'. These results
also agree with those reported by Mazurek et al. [18] who
reported that lower seeding rates had better yield due to
vigorous crop growth. The significance of the effects of seed
rates on the growth and grain yield of wheat has also been
proved by Sikander et al, [19] and the yield and yield
components in wheat were affected significantly by seed rate
[20]. Similar results were reported by Naseem et al., [21] and
Thakur et al., [22] found that wheat was quite responsive to
increased seed rate; the highest seed rate produced greater
plant population m* suggesting 125 kg ha' seed rate for
achieving good crop growth and higher grain yields.

Table 2. Influence of different seed rates on agronomic traits of wheat

Seed rates (kg ha™

Plant traits SE+ LSD
100 125 150 G %)
Germination (%) 9535a 9521a 9538a 0.2660 -
Plant height (cm) 85.08a 8439a 83.32b 0.4760 0.9552
Plant population (m?) 97.85¢c 101.70b 104.99a 0.7848 1.5748
Spike length (cm) 12.16a 12.32a 1220a 0.1775 -
Grains spike™! 4236b 4293a 42.08b 02708 0.5433
Grain weight spike” (g) 2.66 a 2.67a 2.57b 0.0359 0.0721
1000 grain weight (g)  43.43a 43.67a 4227b  0.1527 0.3064
Grain yield (t ha™) 443 b 454 a 4.50ab  0.0460 0.0924
Biological yield (tha') 11.15b 11.37a 11.35a  0.0791 0.1587
Harvest index (%) 38.03a 38.32a 38.66a 0.3549 -
Days to heading 72.32c¢c 7294b 7357a 0.2110 0.4234
Days to maturity 123.37a 12391a 123.59a 0.3156

Note: In each column, means followed by common letter are not significantly
different at 5% probability level.

3.3. Interactive Influence of Varieties and Seed Rates

The results presented in Table 3 illustrate the interactive
influence of varieties x seed rates on various agronomic traits
of wheat. Result reveals that most of the agronomic traits were
affected by interactive effect of varieties x seed rates. The
maximum germination (96.55 %), spike length (12.89 cm),
grains spike™ (45.05), grain yield (4.70 t ha™") at seed rate of
125 kg ha™, plant population (107.07 m?) at seed rate of 150
kg ha” was recorded in Kiran-95, and grain weight spike™
(2.79 g) and 1000 grain weight (44.71 g) at seed rate of 100 kg
ha” and harvest index (42.07 %) at seed rate of 150 kg ha™ in
TD-1 variety, while maximum plant height (97.89 cm) was
found at seed rate of 100 kg ha™ and biological yield (12.10 t
ha™) at seed rate of 125 kg ha” in Sarsabz. The minimum
germination (94.24 %), plant population (97.80 m?), spike
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length (11.67 cm), grains spike” (39.23) and grain yield (4.25
tha™) at seed rate of 100 kg ha™', and 1000 grain weight (41.38
g), grain weight spike™ (2.44 g) and harvest index (34.79 %) at
seed rate of 150 kg ha were obtained in Sarsabz variety, while
minimum biological yield (10.39 t ha™) and early days to
heading (69.36 days) at seed rate of 100 kg ha”, and plant
height (65.16 cm) and days to maturity (117.57) at seed rate of
150 kg ha™' was observed in TD-1. However, crop sown at a
seed rate of 125 kg ha™ increased the spike length and grain
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yield and other parameters. The difference in plant height of
the wvarieties was attributed to difference in their genetic
makeup [14, 15]. Similar results were reported by Naseem et
al., [21] and Thakur et al., [22] found that wheat was quite
responsive to increased seed rate; the highest seed rate
produced greater plant population m?; suggesting 125 kg ha™!
seed rate for achieving good crop growth and higher grain
yields.

Table 3. Interactive influence of varieties x seed rates on various agronomic traits of wheat

Varieties (Slf:;;i;es g/i;mmatlon Plant height (cm)  Plant Population (m”)  Spike length (cm) g;% Grain weight spike™ (g)
100 94.24 ¢ 97.89 a 97.80 e 11.67b 3923¢  249cd
Sarsabz 125 94.49 be 97.11 ab 101.79 be 11.99b 39.99¢ 2.52cd
150 94.69 be 96.16 b 105.96 a 12.02b 39.33c¢c  244d
100 96.47 a 90.20 ¢ 100.73 cd 12.83 a 44.01b 2.69 ab
Kiran-95 125 96.55 a 89.73 ¢ 104.36 ab 12.89 a 45.05a 2.72ab
150 96.44 a 88.63 ¢ 107.07 a 12.80 a 43.80b  2.60 be
100 95.34b 67.17d 95.03 f 11.97b 43.84b 2.79a
TD-1 125 94.58 be 66.32 de 98.95 de 12.07 b 43.74b 2.77a
150 95.01 be 65.16 ¢ 101.93 be 11.78 b 43.12b 2.67 ab
SE + 0.4607 0.8245 1.3593 0.3074 0.469 0.0682
LSD (5%) - - - - - -
Table 3. Continued
Grain yield Biological yield Harvest Days to Days to
Varieties 1000 grain weight (g) (t ha) (t ha) i(l:/d)ex ity TGy
(1
41.38d 425e 11.66 be 35.06d 7143 d 121.89d
Sarsabz 4212 ¢ 4.34 de 12.01 a 35.35d 71.90d 122.30 cd
40.44 ¢ 4.36 de 11.85 ab 34.79d 72.89 ¢ 123.06 ¢
44.20 a 4.52 be 1140 ¢ 3777 ¢ 76.18 b 129.13 b
Kiran-95 44.56 a 470 a 11.59 be 38.73 be 7731 a 131.06 a
43.24 b 4.67 ab 11.62 be 39.11b 77.63 a 130.14 ab
4471 a 4.52 be 10.39d 41.28 a 69.36 f 119.11 ¢
TD-1 4434 a 4.57 a-c 10.51d 40.88 a 69.59 ef 118.35 ef
43.14b 4.47 cd 10.58 d 42.07 a 7021 e 117.57 £
SE + 0.2645 0.0797 0.137 0.6147 0.3655 0.5466
LSD (5%) - - - - - 1.0968

Note: In each column, means followed by common letter are not significantly different at 5% probability level.

4. Conclusion

It is concluded that present research showd that wheat sown
under seed rate of 125 kg ha-1 had better growth and yield
parameters. The interactive influence of Kiran-95 x 125 kg
ha-1 seed rate was found superior for achieving higher grain
yield, followed by TD-1 and Sarsabz which also produced
more grain yield.
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