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ABSTRACT

Integrated use of organic and inorganic fertilizers play a vital role in the establishment of good crop
stand and phenology. In this regard a field experiment was conducted at Livestock Research and
Development Station, Surezai, Peshawar, for two crops seasons 2010-11 and 2011-12. The experiment
was laid out in randomized complete block design with four replications. Experimental treatments
consisted of poultry manure (2, 4 and 6 ton ha™) farm yard manure (2, 4 and 6 ton ha™) and nitrogen
(60 and 90 kg N ha'). Eighteen different combinations of organic and inorganic fertilizers were
applied to wheat crop. Poultry manure, farm yard manure and nitrogen significantly affected, leaves
tiller”, plant height, spike length and days to maturity. Higher leaves tiller”, plant height and more
days to maturity was observed with application of 6 tons poultry manure, 6 tons farm yard manure ha’
!and 60 kg N ha™', while poor crop stand and phonological characteristics were observed in control
plots. Good crop stand and phenological characteristics were observed with integrated application of
organic and inorganic fertilizers. It is concluded that a combine dose of 6 ton poultry manure, 6 tons
farm yard manure ha™! and 90 kg N ha' is recommended for good crop stand and phenology in wheat.
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INTRODUCTION

Wheat (Triticum aestivum L.) the so called
“King of Cereals” is the world leading food
crop. In Pakistan, it ranks first among the cereal
crops and occupies about 66% of the annual
food cropped area. It is the staple food for the
people of Pakistan and meets the major dietary
requirements, supplies about 60% of the
calories and protein of the average diet (Khalil
and Jan, 2002). Wheat is an important staple
food and most widely grown cereal of the
world. The dependence of large population on
this food crop and increasing population of the
world requires much more wheat to be
produced (Rana et al. 2013a).

Wheat production is affected by different
factors such as climatic condition, irrigation,
fertilizers and soil fertility although plant
scientist have developed a lot of high yielding
varieties (Rana et al., 2013b). Among
fertilizers, organic fertilizers are most
important because they besides nutrition
increase soil physical and chemical conditions.
Sushila and Gajendra (2000) indicated that
application of farmyard manure (FYM)
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increased the growth, yield and water use
efficiency of wheat under limited water supply.
Application of organic materials alone or in
combination with inorganic fertilizer helped in
proper nutrition and maintenance of soil
fertility (Salim er al., 1988; Talashiker and
Rinal, 1986). Hussain et al. (1988) reported
that organic manures increased the efficiency
of chemical fertilizers. Beneficial effects of
farm yard manure on crop production through
improved fertility and physical properties of
soil are established facts.

Poultry manure is an excellent organic
fertilizer, as it contains high nitrogen,
phosphorus, potassium and other essential
nutrients. In contrast to mineral fertilizer, it
adds organic matter to soil which improves soil
structures, nutrient retention, aeration, soil
moisture  holding  capacity, and water
infiltration (Deksissa et al., 2008).

A large amount of animal waste is produced in
Pakistan every year and the bulk of it is applied
to agricultural lands. It has been estimated that
about 1.5 million tones of nutrients are
available from FYM in the country. About 50
percent of the dung remains uncollected and
out of collected animals dung about 50 per cent
is used as fuel. Similarly poultry production is
an important and growing industry in Pakistan
and use of poultry manure as a crop N resource
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is increasing. Poultry manure has a higher
nutrient content than livestock manure.
According to estimates the available poultry
manure can contribute about 101,000 tones of
nitrogen, 58,000 tones of phosphorous and
26,000 tones of potash.

Keeping the above problems of wheat
production and benefits of integrated use of
organic and inorganic fertilizers in mind the
present research project was conducted to
investigate the integrated effect of organic and
inorganic fertilizers on the crop stand and
phenology of wheat.

MATERIALS AND METHODS

The experiment was conducted at Livestock
Research and Development Station Surezai
Peshawar from 2010 to 2012. The site is
located at 34° N and 71.33° E at an altitude of
490 m above sea level in Khyber Pakhtunkhwa,
Pakistan. The experimental site has a warm to
hot, subtropical continental climate with mean
annual rainfall less than 350 mm. The soil of
the experimental site belongs to Tarnab series
fine silty with mixed hyperthermic Udic Ustept
of clay loam and pH ranges from 7.7-8.0. The
soil is deficient in nitrogen and contains less
than one percent organic matter. Soil and
organic sources analysis for nitrogen,
phosphorus and potash are given following.

Table 1: Soil and Organic Sources Analysis
for Nitrogen, Phosphorus and Potash

PzOs KZO
Source % N mgkg! mg kg
Soil 0.04 6.00 75.00
Poultry 280 284% 230%
Manure
Farm Yard 1.08 020 % 0.45 %
Manure

The experiment was conducted in Randomized
Complete Block Design with four replications.
Plot size was 1.8x4 m’ having six rows and 30
cm apart. Wheat variety Fakhri Sarhad was
sown @ 120 kg ha' All other agronomic
practices including hoeing, weeding and
irrigation were uniformly applied to each plot.
Urea was applied as nitrogen source. Nitrogen
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was applied in two split doses one at sowing
and other after first irrigation.

Following treatments and their levels were used
in the experiment

Poultry manure (2, 4 and 6 ton ha™') farm yard
manure (2, 4 and 6 ton ha') and nitrogen (60
and 90 kg N ha™'). Following eighteen different
combinations of organic and inorganic fertilizer
were made.

Treatments toil\lfa'1 toljlYllz/;'l I\L;Sg
T1 0 0 0
T2 2 2 60
T3 2 4 90
T4 2 6 60
T5 2 2 90
T6 2 4 60
T7 2 6 90
T8 4 2 60
T9 4 4 90
T10 4 6 60
T11 4 2 90
T12 4 4 60
T13 6 6 90
T14 6 2 60
T15 6 4 90
T16 6 6 60
T17 6 2 90
T18 6 4 60
T19 6 6 90

Days to emergence were recorded by counting
the days taken from the date of sowing to the
date, when 70 - 80% emergence was
completed in each treatment. Emergence m™
was recorded by counting the number of
seedling emerged in two central rows (when
almost all the seedling emerged in each
subplot) and were converted into square meter
accordingly. Plant height data were recorded in
randomly selected 10 plants in each plot and



Original Article

the height was then averaged. Leaves tillers’
'were recorded by counting the numbers of
leaves in randomly selected 10 tillers in central
two rows of each plot. Spike length data were
recorded in randomly selected 10 spikes in each
plot and was averaged. Days to physiological
maturity were recorded by counting days from
date of sowing to the date when loss of the
green color of the crop was indicated in each
plot.

The data were statistically analyzed using
analysis of variance appropriate for randomized
complete block design. Combine analysis was
performed to detect the variation between the
years. Means were separated using LSD test at
0.05 level of probability (Steel and Torrie, 1984).

RESULTS

Days to emergence

Statistical analysis of the data revealed that
year (Y) significantly affected days to
emergence while organic and inorganic sources
and their interactions were not significant for
days to emergence (Table 2). Emergence m™
was not significantly affected by nitrogen,
sulfur ratio while its interactive effects were
also non significantly affected emergence m™.
It might be due to genetic potential of variety
for germination. For emergence, seed uses its
own endosperm or reserved food for its growth
until it becomes autotrophic. Mean values for
years shows those maximum days to
emergence (12) were taken in first year (2010-
11) while minimum days to emergence (10)
were taken in second year (2011-12). More
days to emergence in first year (2010-11) may
be due to low soil temperature (3° C less than
2011-12) during emergence period which may
slow down the speed of emergence.

Emergence m?

Analysis of the data showed that year (Y) and
Control (C) Vs Rest significantly affected
emergence m™ (Table 2) while organic and
inorganic sources and their interaction showed
non significant effect on emergence m™.
Emergence m” is dependent on quality of seed,
soil moisture, temperature and proper oxygen
supply. Organic or inorganic fertilizers have no
key role in seed germination. Mean values for
years revealed that more emergence m? (161)
was recorded in second year (2011-12) as
compared to (155) in first year (2010-11). More
emergence m™ in second year may be due to
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high soil temperature (3° C more than 2010-11)
during emergence period. Among control Vs
rest higher emergence m? (158) was recorded
for treated plots compared to control plots,
while low emergence m? (148) was recorded
for control plots.

Leaves tiller!

Statistical analysis of the data revealed that
farm yard manure (FYM), FYM x N, Control
(C) Vs Rest and PM x FYM x N significantly
affected leaves tiller!(table 2). All other
organic sources and their interaction were not
significant for leaves tiller.

In case of FYM maximum leaves tiller! (5.38)
were recorded in treatments which received 6
tons FYM ha"' while minimum leaves tiller
(5.23) were recorded at 4 tons FYM ha™'. This
increase in number of leaves is due to more
vegetative growth due to more organic
fertilizer. Ahmad et al. (2011) obtained same
results who reported that increasing level of
FYM increased leaves tiller'.In case of control
Vs rest higher leaves tiller' (5.29) were
recorded for treated plots as compare to control
plots, while in control plots (4.92) leaves tiller”
! were recorded.

Interaction between FYM x N shows that
increase of FYM and N levels linearly
increased number of leaves per tiller up to 6
tons FYM ha' and 90 kg N ha'. In case of
interaction PM x FYM x N leaves tiller
lincreased with increased level of FYM at 2
tons PM ha' with 60 kg N ha"' while with 90
kg N ha' leaves tiller' decreased with
increased level of FYM at 4 tone PM ha'and
increased (fig. 4).

Plant height (cm)

Plant height was significantly affected by year
(Y), poultry manure (PM), farm yard manure
(FYM), nitrogen levels (N), FYM x N, Year x
treatments (Y x T), Control (C) Vs Rest and Y
x C x Rest (Table 2). Mean values for years
revealed that plants attained more height (105.4
cm) in second year (2011-12) as compared to
(99.4 cm) in first year (2010-11). Taller plants
in year two may be due to carrying over effect
of nitrogen from the organic sources applied to
the previous wheat crop.

Means values for PM shows that maximum
plant height (103.52 cm) was recorded at 6 tons
PM ha’ while minimum plant height (100.89
cm) was recorded at 2 tons PM ha'. These
results indicate that increasing level of PM
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increased plant height of wheat. Similarly
means values for FYM shows that maximum
plant height (103.87 cm) was recorded at 6 tons
FYM ha' while minimum plant height (101.93
cm) was recorded at 4 tons FYM ha'. These
results indicate that increasing level of FYM
increased plant height of wheat. As PM and
FYM has high N content and N is responsible
for vegetative growth therefore plant height
increased. These results are in line with Kumar
and Puri (2001) and Song et al. (1998) who
reported that increasing level of FYM and PM
increased plant height.

In case of nitrogen level maximum plant height
(103.64 cm) was recorded in plots which
received 90 kg N ha' while minimum plant
height (101.17 cm) was recorded in plots which
received 60 kg N ha'. These results indicate
that increasing level of N increased plant
height. These results are in line with Gerri
(1993) who reported that increasing level of N
increased plant height. In case of control Vs
rest higher plant height (102.40 cm) was
recorded for treated plots as compare to control
plots, while very low plant height (76.40 cm)
was recorded for control plots. Interaction
between FYM x N shows that linear increase of
FYM with 90 kg N ha'linearly increased plant
height up to 6 tons FYM ha™ (fig 1) while
incase of FYM with 60 kg N ha™ plant height
decreased upto 4 tons FYM ha' and then
increased (fig. 5).

Spike length (cm)

Data regarding to spike length is presented in
Table 13. Statistical analysis of the data
revealed that year (Y), poultry manure (PM),
farm yard manure (FYM) nitrogen levels (N),
Year x treatments (Y x T), Control (C) Vs Rest
and Y x C x Rest significantly affected spike
length. Mean values for years revealed that
more spike length (10.72 cm) was recorded in
first year (2010-11) as compared to (10.25 cm)
second year (2011-12). More spike length in
year one may be in year two may be due to
more vegetative growth due to carrying over
effect of nitrogen from the organic sources
applied to the previous wheat crop.

Means values for poultry manure shows that
maximum spike length (10.78 cm) was
recorded for plots which received 6 tons PM
ha” while minimum spike length (10.08 cm)
was recorded in those plots which received 2
tons PM ha'. Similarly means values for FYM
shows that maximum Spike length (10.70 cm)
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was recorded at 6 tons FYM ha while
minimum Spike length (10.29 cm) was
recorded at 2 tons FYM ha'. These results
correlate with Igbal et al. (2002) who reported
that high level of FYM and PM increased spike
length. Similar results were also reported by
Singh and Agarwal (20 01), and Zeidan and
Kramany (2001)

Mean values nitrogen levels showed that
maximum Spike length (10.62 cm) was
recorded in plots which received 90 kg N ha’
! while minimum Spike length (10.35 cm) was
recorded in plots which received 60 kg N ha™'.
Among control Vs rest higher Spike length
(8.10 cm) was recorded for treated plots as
compare (10.48 cm) for control plots. Same
results obtained by Khan er al. (2005) who
reported longer spikes by the application of
mineral N and organic N. The lowest spike
length was noted in control.

Days to maturity

Days to maturity were significantly affected by
year (Y), poultry manure (PM), farm yard
manure (FYM), nitrogen levels (N), PM x N,
Year x Nitrogen (Y x N), Y x FYM, Control
(C) Vs Rest and Y x C x Rest (Table 2). Mean
values for years revealed that more days to
maturity (172) were recorded in second year
(2011-12) as compared to (171) days in first
year (2010-11). More days to maturity in year
two may be due to more vegetative growth,
more leaf area, more biological yield and more
plant height because of more residual effect of
organic fertilizers.

Means values PM shows that maximum days to
maturity (173) was recorded at 6 tons PM ha
! while minimum days to maturity (170) was
recorded at 2 tons PM ha'. Similarly means
values for FYM shows that maximum days to
maturity (172) was recorded in treatments
which received 6 tons FYM ha' while
minimum days to maturity (170) was recorded
in treatments which received 2 tons FYM ha™.
Means values of days to maturity for Nitrogen
levels showed that maximum days to maturity
(172) was recorded in plots which received 90
kg N ha' N while minimum days to maturity
(171) was recorded in plots which received 60
kg N ha'. Among control Vs rest higher days
to maturity (181) was recorded for treated plots
as compare to control plots, while very low
days to maturity (163) was recorded for control
plots. These results indicate that high level of
PM and FYM increased days to maturity of
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wheat as high level of PM, N and FYM
increased days to maturity due to more
vegetative growth. These are in line with
Igtidar et al. (2006) and Ayoub et al. (1994).
Interaction between PM x N shows that
increase of PM and N levels linearly increased
days to maturity up to 6 tons FYM ha™ and 90
kg N ha' (Fig. 6). Incase of YxFYM
interaction days to maturity were increased by
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increasing levels of FYM in first year (2010-
11) while in second year (2011-12) increasing
levels of FYM decreased days to maturity (fig.
7). Interaction Y x N is gieven in fig. 8 shows
that in first year (2010-11) days to maturity
were same for both levels of nitrogen but in
second year (2011-12) days to maturity
increased with increase levels of nitrogen.

Table 2: Days to emergence, emergence m2, leaves tiller! plant height, spike length and days to
maturity of wheat as affected by organic and inorganic fertilizers

Years Days to Emergzence L.eavt_als lf(: :lglllltt liﬁlgliﬁ Days Fo
emergence m tiller maturity
(cm) (cm)
2010-11 12.35a 155a 5.30 99.44 b 10.25b 171b
2011-12 9.99b 161b 5.29 105.36 a 10.72a 172a
LSD 0.27 4.6 ns 0.86 .092 0.98
Poultry manure (ton ha)
2 11.29 153a 5.26 100.89 b 10.08b 170b
4 11.15 155a 5.28 102.80 a 10.60a 171b
6 11.06 166b 5.33 103.52 a 10.78a 173a
LSD Ns 5.66 ns 1.1 1130 1.20
Farm yard manure (ton ha')
2 11.10 156a 5.27b 101.93 b 10.29¢ 170b
4 11.23 157a 5.23b 101.41b 10.46b 172a
6 11.17 162b 5.38a 103.87 a 10.70a 172a
LSD ns 5.64 071 1.05 A1 1.21
Nitrogen (kg ha™)
60 11.22 153a 5.28 101.17 b 10.35b 171 b
920 11.11 156 b 5.30 103.64 a 10.62a 172 a
LSD ns 4.60 ns .85 .092 .98
Control vs. Rest
Control 11.50 148 4.93 76.40 8.10 163
Rest 11.16 158 5.29 102.40 10.48 171
Interactions
PMxFYM ns Ns ns Ns ns Ns
PMxN ns Ns ns Ns ns Fig. 6*
FYMxN ns Ns fig. 3* fig. 5% ns Ns
PMxFYMxN ns Ns fig. 4% Ns ns ns
YxPM ns Ns ns Ns ns ns
YxFYM ns Ns ns Ns ns fig. 7%
YxN ns Ns ns Ns ns fig. 8*
YxPMxFYM ns Ns ns Ns ns ns
YxPMxN ns Ns ns Ns ns ns
YxFYMxN ns Ns ns Ns ns ns
YxPMxFYMxN ns Ns ns Ns ns ns

NS= Not significant *= Significant at P<0.05

Mean followed by same letter(s) with in the same category are not different statistically using least sig
nificant difference (LSD) test at 5% level of probability.
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Figure 8. Days to maturity as affected by interactive effect year and nitrogen

RECOMMENDATIONS

It is concluded from the present study that
integrated use of organic and inorganic sources
are recommended for good crop stand and
phenology. The plots which received combined
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dose of 6 tons poultry manure 6 tons farm yard
manure and 90 kg nitrogen produced higher
yield. Our results suggested that the integrated
use of urea PM and FYM performed better in
terms of improving crop stand and phenology
of wheat.
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