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Abstract: Field experiment was conducted during 1998-99 at Malakandher Research Farms, NWFP Agricultural University,
Peshawvar, Pakistan to study the effect of seed rate on the yield and yield components of wheat cultivars under irrigated

conditions of Peshawar. Statistical analysis of the data revealed that the plots treated with 150 kg ha
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seed rate had higher

emergence m 2 (66.00 plants m2), number of tillers m~2 (264.37), number of productive tillers m™2 {262.62 tillers m~?), plant
height (98.26 cm} and grain yield (2345.90 kg ha™"). Days to maturity were maximum in those plots, which were seeded with
100 kg ha~'. Number of grains spike™' and thousand grain vweight were more in those plots seeded with 50 kg ha™'. Mean value
of the data also indicated that in case of cultivars emergence m2 (48.88 plants m?), plant height {96.76 cm] and thousand
grains weight (43.50 g} vwas maximum in plots seeded with Ingilab-91. Number of tillers m~? (272.25), number of productive
tillers m=? (263.76) days to maturity (153.50 days), number of grains spike™' {44.00} and grain yield {(2630.37 kg ha™"} was

higher in plots sown with Bakhtavar-92.
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Introduction

The Prosperity of Pakistan depends directly and indirectly on
proper wheat husbandry and therefore, any improvement in yield
and production will improve the food situation of the country and
well being of the farmers and all others. The future targets, to
meet the food requirements of the growing populations, can be
achieved either by increasing area under wheat or maximizing yield
unit™! area, and by adopting appropriate production technology
with use of high yielding varieties, proper sowing time, optimum
seed rate, adequate amount of fertilizers and proper planting
geometry. Among the several factors responsible for lovy yield in
Pakistan, low planting use of unbalanced rate of fertilizers and
inappropriate seed rats are important and research on these
limiting factors will surely lead to high yields. Optimum seed rate
is most important for maximum vyield of crop. If more seed rate is
used, plant population will be more and there will be competition
among plants for water, nutrients and sunlight resulting in low
quality and low yield. If less seed rate is used yield will be less due
to lesser number of plants unit area™' (Attarde and Khuspe, 1989).
Rajput et al. (1988) concluded that maximum grain vyield was
obtained with the increase in seed rate, while minimum grain yield
was produced by low seed rate.

Ram et al. {1988)] reported that when wheat was sown wt 140 or
160 kg seed ha™'! gave average yields of 4.02 and 4.06 t ha™’
compared with 3.83 and 3.69 t ha™' with sowing rates of 120
and 140 kg ha™' respectively. Yoon ef al. (1991) reported that
percentage of effective tillers increased with highest sowing rate
due to which grain yield also increased. Bhathager ef al. {1991)
seeded wheat at the rate of 100,125, 160, 175 and 200
kg ha~" and observed that grain yield increased with the increase
in the seed rate. Qaisar (1991) in an experiment compared
different seedling rates and reported the highest grain yield with
100 kg seed ha™". Singh ef a/. {1993) reported that seeding rates
of 100, 126 and 160 kg seed ha~'gave average grain yield. The
number of kernels head™' and wveight kernal™' showed slight
decrease with increase in seed rate (Giotard ef af., 1981]. Kovac
{1978) found that increase in seed rate increased the number of
plants m™2, whereas 1000 grain weight were decreased. Urmani
et al. (1974) reported that wheat seeding rate of 100-125 kg ha™'
gave higher grain yield than sown at 76 kg ha™'. The number of
tillers plant™' and the highest grain vyield was obtained with
seeding rate of 100 kg ha™".

The present experiment was conducted to determine the optimum
seed rate for the two wheat cultivars, Bakhtawar-92 and
Ingilab-91.
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Materials and Methods

In order to study the effect of seed rates on the vield and yield
components of wheat cultivars under irrigated condition of
Peshawar, an experiment was conducted at Malakandher Research
Farms, NWFP Agricultural University Peshawvar, during 1999. The
experiment was laid out in Randomized Complete Block (RCB)
design. The wheat cultivars under study were Bakhtawar-92 and
Ingilab-91 with 4 seed rates (50,100,120 and 160 kg ha™ ).
Standard agronomic practices vvere followed through out the
growing season. During the course of the experiment the
following observations vere recorded on emergence m 2, number
of tillers m™2, number of productive tillers m™2, plant height (cm],
days to maturity, number of grains spikes™', 1000-grain weight,
grain yield (kg ha™').

Emergence m~? in subplots was recorded randomly at three
different spots with the help of meter rod and then their average
vvas computed.
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Emergence m~

Number of plants x Tm

Area sampled (Row length x Row width)

Number of tillers m™2 and number of productive tillers m™2 were
recorded by counting the number of tillers in one meter length
area of the three central rows in each subplot and their mean wvas
then calculated. Plant height was recorded by measuring height of
5 representative plants at maturity from base to the tip of the
spike. Days to maturity were recorded, when 90% plants in each
treatment vwwere matured. For calculating number of grains spike™’,
five spikes treatment™' were randomly selected in each sub plot
and then their grains vwere counted and divided by b to get the
average grains spike™'. Data for thousand grains weight data was
recorded by wveighing one thousand grains from each subplot
with an electronic balance and then their mean was calculated. The
data recorded for grain yield in each subplot was converted into
grains yield ha™':

Grain yield (kg) subplot™’

Grain yield (kg ha™') = x 10000

Area sub plot

The data collected during the experiment was analyzed
according to RCB design and wupon obtaining significant
differences Least Significant Differences (LSD} test was applied
[Steel and Torrie, 1980).
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Results and Discussion

Statistical analysis of the data revealed that seed rate and varieties
had a significant (P < 0.06) effect on emergence m~2, while non
significant effect was observed due interaction betvween seeding
and varieties (Table 1). Mean wvalue of the data indicated that
among the seed rate, maximum of 56 plants m 2 were cbtained
in those plots, which were seeded with 160 kg ha™', while
minimum {35.50) plants m ¢ were recorded in plots seeded with
160 kg ha™'. Similarly, maximum number of 48.88 plants m™2 was
recorded from Ingilab-91 as compared wvith Bakhtawvar-92 (46.56
plants m~2). In case of interaction, the highest number of 58.50
plants m~Z were noted and in plots of Ingilab-91 sown with 120
kg ha™'! seed rate with lowest number of 35.25 plants m~2 were
recorded in case of Bakhtavvar-92 when seeding was done at the
rate of 160 kg ha™'. These results agree with the findings of
Mujahid {1972}, who reported that plants density increases plants
unit area™' as the seed rate increases.

Data (Table 2) revealed that seed rate and varieties had a significant
(P = 0.0B) effect on tillers m~2, while non significant effect was
observed due to interaction between seeding density and varieties
Maximum number of 264.37 tillers m™2 were produced from those
plots, which received seed rate at 150 kg ha™'. Similarly minimum
(137.37) tillers m~2 was recorded for 50 kg ha™', Inqgilab-91
produced the highest number of 226.06 tillers m~2, while the
lowest tillers m~2 was produced from Bakhtawar-92 (214.87]). In
case of interaction maximum tillers m™ 2 {272.00) wvere recorded
from Bakhtawar-92 when treated with seed rate of 160 kg ha™',

Table 1: Emergence m~2 of wheat cultivars as affected by seed
rate

Seed Cultivars

rate

{kg ha™") Ingilab-91 Bakhtawar-92 Mean

[<1¢] 356.7b 356.2b 356.60c

100 46.25 44 .75 45.50b

120 55.00 52.7b6 53.88a

150 58.50 53.50 56.00a

Mean 48.88a 46.56b

LSD value for seed rate =5.14b
Mean in the columns follovwed by different letters is significantly
different at P < 0.05

Table 2: Number of tillers m~2 of wheat cultivars as affected by
seed rate

Seed Cultivars

rate

(kg ha™") Ingilab-91 Bakhtawar-92 Mean

[<1¢] 136.00 138.756 137.3%c

100 229.25 237.75 233.50b

120 237.75 2565.650 246.62ab

150 256.60 272.25 264.37a

Mean 214.87b 226.08a

LSD value for seed rate=21.69
Mean in the columns followed by different letters are significantly
different at P < 0.05

Table 4: Plant height {cm) of wheat cultivars as affected by seed
rate

Seed Cultivars

rate

{kg ha™) Ingilab-91 Bakhtawar-92 Mean

50 91.256 89.60 90.37b

100 98.60 95.00 97.25a

120 98.00 96.60 97.26a

180 99.25 97.25 98.25a

Mean 96.76a 94.81b

LSD value for seed rate =3.74
Mean in the columns followed by different letters are significantly
different at P < 0.05b.

Table 5: Days to maturity of wheat cultivars as affected by seed
rate.

Seed Cultivars

rate

{kg ha™) Ingilab-91 Bakhtawar-92 Mean

50 149.76 161.75 150.75b

100 161.00 163.50 162.2ba

120 149.00 160.75 149.87b

160 145.00 147.50 146.50c

Mean 148.81b 15087a

LSD value for seed rate=1.433
Mean in the columns followed by different letters are significantly
different at P < 0.0

Table 8: Number of grains spikes™' of wheat cultivars as
affected by seed rate

Seed Cultivars

rate

{kg ha™") Ingilab-91 Bakhtawvar-92 Mean

50 39.25 44.0 41.62a

100 35.00 41.25 38.12b

120 33.560 38.00 35.75bc

160 31.26 3b.26 33.2bc

Mean 34.75b 39.62a

LSD value for seed rate =2.864
Mean in the columns follovwwed by different letters are significantly
different at P < 0.0b

Table 7: 1000- grain weight of wheat cultivars as affected by
seed rate

Seed Cultivars

rate

{kg ha™") Ingilab-91 Bakhtawvar-92 Mean

50 45.25 43.25 44 2ba

100 44.25 42.00 43.37a

120 43.75 40.50 42.12ab

160 40.75 39.60 40.12b

Mean 43.50a 41.43b

LSD value for seed rate =2.445
Mean in the columns followed by different letters are significantly
different at P < 0.0

Table 3: Number of productive tillers m~ 2 of wheat cultivars as Table 8: Grain yield (kg ha™") of wheat cultivars as affected by
affected by seed rate seed rate

Seed Cultivars Seed Cultivars

rate rate

{kg ha™"} Ingilab-91 Bakhtawar-92 Mean kg ha™") Ingilab-91 Bakhtawar-92 Mean

50 124.75 128.00 126.37c [5]s} 1668.00 1792.65 1676.67c

100 220.25 228.75 24.50b 100 1847.95 2028.97 1938.46b

120 228.75 246.25 237.50ab 120 2147.20 2364.22 2260.71a

160 249.60 263.75 2b2.62a 160 2161.42 2630.37 2345.90a

Mean 205.81b 216.69a Mean 1928.77b 2176.56a

LSD value for seed rate=22.71
Mean in the columns followed by different letters are significantly
different at P < 0.05

LSD value for seed rate=180.80
Mean in the columns follovwwed by different letters are significantly
different at P < 0.0
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while Ingilab-91 recorded the minimum tillers m=2 (136.00) when
seeding was done at the rate of 50 kg ha . Yoon ef al. {1991)
reported that percentage of effective tillers increased with highest
sowing rate due to which grain yield alse increased. Increasing
seed rate from 168 to 202 kg ha™' improved grain vyield
significantly due to more number of spikes (Lafond, 1994).
Analysis of the data (Table 3} revealed that seed rate and varieties
had a significant (P < 0.05) effect on number of productive tillers
m~2, while non significant effect was observed due to interaction
between seeding and varieties. Mean value of the data (Table 3)
indicated that among seed rate, highest number of 262.62 number
of productive tillers m~2 wwere obtained in those plots which vwere
seeded with 160 kg ha™! while lowest (126.37) productive tillers
m~? were recorded in case of 50 kg ha™'. Among varieties, highest
number of 216.69 numbers of productive tillers m~2 was recorded
from Bakhtawar-92, wvhile Ingilab-91produced the lovwest
productive tillers m~2 (205.81}). Interaction between varieties and
seed rate revealed that maximum productive tillers m™ (263.00)
were recorded from Bakhtawar-92 in plots sown with 150 kg
ha™', while the lowest productive tillers m~ 2 were produced from
Ingilab-91 when seeds were used at the rate of 50 kg ha™".

Seed rate and varieties had a significant (P = 0.05) effect on plant
height while a non significant effect was observed due to
interaction between seeding and varieties (Table 4]. It can be
inferred that among the seed rate, taller plants (98.25 cm) were
noted in those plots, which were sown with 150 kg ha™" while
shorter plants (90.37 cm) was recorded for 60 kg ha~'. Among
varieties, taller plants {96.75 cm) vvere noted in case of Ingilab-91,
while shorter plants were noted for Bakhtawar-92 {94.81 cm]. In
case of interaction maximum plant height of 99.25 cm wvas noted
in plots sown with Ingilab-81 sown plots seeded at the rate of 160
kg ha™', while shorter plants {89.50 cm) was recorded in case of
Bakhtawar-92 when seeding was done at the rate of 50 kg ha™".
Similar results wvvere also obtained by Cholick {1982}, who
stated that maximum height was obtained due to increase in
seed rate.

Analysis of the data (Table b} revealed that seed rate and
varieties had a significant (P = 0.05) effect on days to maturity,
while non significant effect was observed due interaction between
seeding and varieties. Mean value of the data indicated that among
the seed rate, maximum days to maturity were taken by those
plots which were sown at the rate of 150 kg ha™ " while minimum
days to maturity were recorded in plots sown at the rate of 50 kg
ha™'. Among the varieties, highest number of 150.87 days to
maturity wwere noted in case of Bakhtawar-92. In case of
interaction maximum days to maturity {153.50) vwas noted for
Bakhtawar-92 when treated with seed rate of 100 kg ha™', while
the minimum days to maturity were recorded for Ingilab-91 when
seeding was done at the rate of 120 kg ha™'.

Analysis of the data (Table 6) indicated that seed rate and varieties
had a significant (P < 0.05} effect on grain spike™', while non
significant effect wwvas observed due to interaction between
seeding density and varieties. Maximum number of 41.62 grains
spike™ ! were produced by those plots, which were sown at the
rate at 50 kg ha™'! (Table B). Similarly minimum (33.25) grains
spike™! was recorded for 150 kg ha™'. Similarly Bakhtawar-92
produced the highest number of 39.62 grains spike™', while the
lowest grains spike™' [{34.75) These results agree with those
reported by Barriga and Pihan {1980].

Seed rate and varieties had a significant {P = 0.0b) effect on days
to maturity, while non significant effect was observed due
interaction betvwveen seeding and varieties (Table 7). Mean value of
the data indicated that among seed rate, heavier seeds {(44.25 g
10007" grains) was recorded in those plots which vwere sown at
the rate of 50 kg ha™" while lighter seeds (40.12 g 1000~ grains)
noted in plots sown at the rate of 150 kg ha™'. Among varieties,
maximum 1000 grain weight (43.50 g 1000~" grains) were noted
for Bakhtawvvar-92, while minimum 1000 grain wweight vwas noted
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by Ingilab-91. In case of interaction maximum 1000 grain weight
{45.25 g 10007 grains) were obtained for Ingilab-91 when seeded
at seed rate of 50 kg ha™’, while minimum 1000-grain weight of
39.50 g 10007" grains were recorded for Bakhtawar-92 when
sowing was done at the rate of 150 kg ha™'. These results agree
wyith the findings of Kovac {1978), who found that increase in
seed rate increased 1000 grain weight. Seed rate and varieties had
a significant (P < 0.05) effect on grain yield. Among the seed rate,
maximum grain yield (2345.90 kg ha™'} was noted in those plots
which were sown with 150 kg ha™', while minimum grain yield
{(1676.67 kg ha™") was recorded for 50 kg ha™' seeded plots
[Table 8). Among varieties, highest grain yield of 2176.56 kg ha™'
was observed for Bakhtawar-92, while minimum grain yield was
recorded by Ingilab-91 (1928.77 kg ha "). In case of interaction
highest grain yield of 155680.00 kg ha™' was produced by
Bakhtawvar-92 when seeded at the seed rate of 150 kg ha™', while
minimum grain yield of 2630.37 kg ha™'! was recorded for Ingilab-
91 when sowing was done at the rate of 50 kg ha™'. These results
agree with those reported by Singh and Singh {1984}, who
concluded that increase in seed rate increased the grain yield.

References

Attarde, D.R. and V.S. Khuspe, 1989. Response of wheat varieties
to different levels of seed rate and nitrogen. J. Maharashtra
Agric. Univ., 4: 309-310.

Barriga, B.P. and S.R. Pihan, 1980. Effect of sowing rates on
agronomic and morphological characters of spring wheat.
Agron. J., 72: 113-114.

Cholick, F.A., 1982. Effect of seeding rates and row spacing on
winter wheat varieties. Dissertation Abstracts International B.
Colorade State Univ., 38: 4574.

Giotard. A A., J.A. Newman and P.B. Hoyt, 1981. The influence of
seeding rates on the yield and yield components of wheat, oat
and barley. Can. J. Plant Sci., 41: 751-758.

Kovac, K., 1978. The effect of plant density of winter wheat on
growth, fertility components and biclogical yield of grain.
ACTA FYTO Teernical, 34: 50-67.

Lafond, G.P., 1994. Effect of row spacing, seed rate and N on
yield of barley and wheat under zero till management. Can. J.
Pl. Sci., 74: 703-711.

Mujahid, Z.H., 1972. Effect of row spacing and seed rate on the
growth and yield of wheat variety Chenab-70. M.Sc Thesis,
Department of Agronomy, Univ. Agric. Faisalabad, Pakistan.

Qaisar, M., 1991. Effect of seed rates and NP application on
growth and yield of wheat. M.Sc Thesis, Department of
Agronomy, Univ. Agric. Faisalabad, Pakistan.

Ram, K., S. Jej, S. Harbir and A.S. Paroda, 1988. Effect of seed
rate on grain yield of late sown wheat variety W.H. 291.
Haryana Agric. Univ. J. Res., 18: 26-28.

Rajput, F.K.M., A.S. Arian, M.J. Rajput, S. M. Aslam and A.W.
Baloch, 1989. The growth and vyield of wheat as affected by
different seed rates and rowv spacing. Sarhad. J. Agric., b:
479-482.

Singh, G., O.P. Singh, R.A. Yadava and R.S. Singh, 1993. Respense
of wheat to planting method, seed rate and fertility in late
sowwn condition. Ind. J. Agron., 38:195-199.

Singh, H. and R. Singh, 1984. Effect of nitrogen and seed rate on
wheat production. Ind. J. Agron., 29:129-130.

Steel, R.G.D and J.H. Torrie, 1980. Principles and procedures of
statistics. McGrawy Hill Book Co. Inc. Newy York.

Yoon, EB., Y. H. Yoon, Y.U. Kwon, K.B. Yoon and M.G. Shin,
1991. Studies on fertilizer levels, rowv spacing and sowing rate
using the plot drill seeder in winter wheat. Res. Rural
Development In, Upland and Industrial Crops, 33: 65-71.

Urmani, N.K, K.S. Morande and D.B. Hajare, 1974. The effect of
seed rate cum spacing on varieties of wheat under rainfed
conditions. Res. J. Mahatma Punjab. Agric. Uni. India, b:
107-108.



	AJPS.pdf
	Page 1


