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Abstract: Organic manure is a commendable organic fertilizer, as it contains nitrogen, phosphorus, potassium and other
essential nutrients. The most important factors responsible for low yield are inappropriate crop nutrition management and poor
soil fertility. The field experiment was performed to evaluate the impact of different fertilizer (organic and inorganic) on yield
and yield components of maize at Agriculture Research Station Swabi, Khyber Pakhtunkhwa during summer season 2014. The
experiment was laid out in a randomized complete block design (RCBD) replicated three times. Data was recorded on seven
quantitative traits i.e. days to tasseling, plant height (cm), leaf area, number of grains cob™, biological yield (kg ha™), 1000-
grain weight (g) and grain yield (kg ha™). All treatments were significantly affected by the applied treatments with the
exception of days to tasseling. The treatment poultry manure gave maximum leaf area whereas minimum leaf area was
obtained in control. Maximum plant height (cm), number of grains cob™, 1000-grain weight (g), biological yield (kg ha™), and
grain yield (kg ha™) was obtained in compost applied treatment followed by poultry manure. Whereas minimum plant height
(cm), grains cob’', biological yield (kg ha™), 1000-grain weight (g) and grain yield (kg ha™) was obtained in control. The
results depicted that organic fertilizer gave excellent response for yield and its related traits of maize crop as compared to
inorganic fertilizer.
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1. Introduction

Maize (Zea mays L.) is third most important cereal crop
after wheat and rice [7] and also have a unique position in the
national economy of Pakistan, as it is used as food, feed and
fodder purpose. Out of the total production of maize two-
third is used for livestock feed or for commercial starch and
oil extraction [10]. The maize grain have a nutritious value
which is protein (10.4%), fats (4.5%), starches (71.8%),
vitamins and minerals like calcium, phosphorous and Sulphur
[9]. In contrast with developed countries of the world, the
yield of the maize having higher yielding ability is very low.
Even many of the advanced and higher yielding varieties and
cultivars are produced but could not achieved the possible

yield. Typically this is because of careless of the farmers
toward the proper application of nutrients.

Nitrogen plays an important role for higher yield
production of wheat and maize [1]. In semiarid regions the
total Carbon, nitrogen and phosphorus contents of the topsoil
were decreased due to continues cultivation [4].
Inappropriate crop nutrition management and poor soil
fertility are the most important factors responsible for low
yield. Crop productivity and soil fertility significantly
increased due to nitrogen application [5]. In Pakistan mostly
farmers depend upon synthetic fertilizer application to get rid
of nutrients deficiency. Due to high expenses on fertilizer
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farmer cannot apply sufficient fertilizer. So, the crop not
obtained balanced proportion of nutrients consequently
causes lower production. Under such conditions organic
fertilizer application plays important role to maintain the
fertility of soil as well as crop productivity [5] [20]. Under
semiarid conditions crop productivity increased with the
application of organic fertilizer [13].

Organic manure and cattle dung increased root growth of
maize and enhance the extracted soil water more efficiently
which ultimately increased grain yield [22]. Currently poultry
manure is an excellent organic fertilizer, as it contains high
nitrogen, phosphorus, potassium and other essential nutrients.
In contrast to chemical fertilizer, it adds organic matter to soil
which improves soil structures, nutrient retention, aeration,
soil moisture holding capacity and water infiltration [6].
Poultry manure supplies sufficient amount of phosphorus to
plants than other organic manure sources [10]. The foregoing
review showed that synthetic fertilization degrades soil
organic matter with time due to its preferable application.
Accordingly, Present study was planned to assess the impact
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and comparison of organic and inorganic fertilizers on yield
and yield components of maize crop.

2. Materials and Methods

2.1. Experimental Site

Agriculture Research Station is located in the south west
of the district Swabi at 34° 7' 12 N and 72° 28' 12 E, altitude
of 316 meters (1040 feet), and with an elevation of 330
meters above sea level.

2.2. Weather Data

The climate of the experimental site is classified as warm
and temperate. In winter, there is much less rainfall in Swabi
than in summer. This location is classified as (Cwa) by
Koppen and Geiger. The average annual temperature is
22.2°C in Swabi. About 639 mm of precipitation falls
annually.

°C: 22.2 mm: 639

- 140
- 120
- 100
- 80
- 60
- 40

- 20

07 08 09 10 11 12

Figure 1. Met data of experimental site.

2.3. Experimental Design

The experiment was laid out in RCB design, having five
different treatments, replicated three times at the Agriculture
Research Station, Anbar Swabi, during growing season of
2014. Spatial arrangement was done using 75 cm row to row
and 30 cm plant to plant distance. Each plot was 3x3 m? with
four rows, having 10 plants in each row.

2.4. Field Management

Before sowing and after deep ploughing, primary and
secondary tillage was done in the field each followed by
planking. After tillage practices, ridges were made at 75 cm
apart. Sowing of good and viable seed of maize variety
(Babar) was done on 7™ August 2014. After sowing,

irrigation was applied according to field requirement
throughout the season. Experimental treatments comprised of
four organic and inorganic fertilizers such as DAP, poultry
and farm yard manure and compost. Different fertilizer
treatments were (T,) control, (T,) Compost 625 kg ha™', (T;)
Poultry manure 833 kg ha™, (T,) Farm yard manure 625 kg
ha™' and (Ts) DAP 173 kg ha” were applied before sowing.
Total 15 plots were made to provide different treatments.

2.5. Observed Parameters

The parameters under study during the whole growing
season were seven quantitative traits i.e. days to tasseling,
plant height (cm), leaf area, grains cob™, biological yield (kg
ha™), 1000-grain weight (g) and grain yield (kg ha™)
measured by standard procedure. Days to tasseling was
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calculated by counting days from first emergence till
tasseling. Plant height and leaf area was measured by using
measuring tape. Crop was harvested after 108 days after
sowing whereas 1000-grain weight, numbers of grain per cob
was measured to assess the production of the crop. Harvest
Index was calculated with the help of formula.

Grain yield

Harvest Index (%) = 100

S — X
Biological yield
2.6. Statistical Analysis

The analysis of variance was performed to test the
significant differences between means of various parameters
for the application of different fertilizers for the year 2014 of
maize growing season using LSD test where level of
significance was 0.05.

3. Results and Discussion
3.1. Days to Tasseling

The results regarding days to tasseling indicated that
application of different manure showed non-significant effect
on days to tasseling of maize hybrid Babar. It is clear from
data (Figure 2) that days to tasseling was equally delayed in
the plots where DAP and Poultry Manure were applied. The
maximum days were recorded in the DAP (50.33 days)
treated plots followed by Poultry Manure (50) in the control
(48.33) plots.
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Figure 2. Days to tasseling.

3.2. Leaf Area (cm)

Data presented in (Figure 3) indicated significant effect of
different organic application on leaf area of maize. The
maximum leaf area were recorded in the compost (355.25 cm
while the minimum leaf areas were recorded in the control
(234.81 cm). The mean value of leaf area in Babar maize
hybrid crop was 287.17 to 332.60 cm. our research finding
are similar to those of [2] who reported that application of N
fertilizer significantly increased the leaf area plant” of maize
fodder. As increment in leaf area of the crop is the factor to
increase biomass production because maximum leaf area
absorb more solar radiation and will increase the
photosynthesis rate.
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Figure 3. Leaf area (cm™).

3.3. Plant Height (cm)

Plant height plays an important role in the final yield of
fodder crops. The (Figure 4) depicted plant height
significantly affected by both organic and inorganic
fertilizers. All the treatments fertilized with organic and
inorganic fertilizers produced significantly taller plants as
compared to control. Data presented that the plant height
were found significant P>0.05. The maximum plant heights
were recorded in the compost (77.133 cm) while the
minimum plant heights were recorded in the control (64.667
cm). Our results indicated that increased nitrogen application
has pronounced effect in increasing vegetative growth of
crop pants. Significant increase in plant height with
nitrogenous fertilizers has also been observed in maize by [7].
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Figure 4. Plant height (cm).
3.4. Number of Grain Cob™

Number of grain per cob were found significantly (P>0.05)
different under the effect of organic and inorganic fertilizer
on maize crop. The maximum numbers of grain per cob were
recorded in compost (451.53) while the minimum numbers of
grain (305.00) per cob were recorded in control (Figure 5).
This increase in number of grains per cob might be due to
availability of Nitrogen at proper time, which is required for
better growth and development of plants. Our results are
similar to the findings of [15].
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Figure 5. Number of grain cob’.
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3.5. 1000-Grain Weight (g)

Data presented in (Figure 6) show that 1000-grain weight
was significantly affected by different levels of organic and
inorganic fertilizers. Maximum 1000- grain weight was
recorded in compost (237.67g). It is followed by the Poultry
Manure which were (216.67 g) and then DAP (205.33) while
the minimum grain yield was recorded in control (148.33 g).
Our results are in accordance with the findings of [17] and
[10]. Furthermore, [10] elaborated that application of poultry
manure also make phosphorus available for the maize crop
which ultimately positively influence grain filling rate.
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Figure 6. 1000-grain yield (g).
3.6. Grain Yield (kg ha™)

Grain yield is a function of interaction among various
yield components that were affected differentially by the
growing conditions and crop management practices. It is
clear from the (Figure 7) that grain yield was significantly
affected by the application of different levels of organic and
inorganic fertilizers. As regards nutrient resources, different
levels of organic and inorganic sources affected grain yield
significantly (Figure 7) it was showing that the maximum
grain yield was recorded in compost (2723 kg) while the
minimum grain yield was recorded in control (1695.5 kg).
[21] Reported similar observations of getting higher yields of
maize grain with combined application of organic and
inorganic fertilizers.
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Figure 7. Grain yield kg ha'.
3.7. Biological Yield (kg ha™)

Biological yield was significantly affected by different
levels of organic and inorganic fertilizer. The maximum
biological yield was recorded in compost (7-kg) while the
minimum biological yield was recorded in control (4.333 kg)
in (Figure 8). At physiological maturity biological yield was
recorded after complete sun drying of the harvested crop

from each plot and expressed in kg. Our research are similar
to those [18] and [16] who reported significant increases in
maize grain and straw yields with addition of organic to
inorganic fertilizers as compared to no fertilizer.
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Figure 8. Biological Yield (kg/ha).
3.8. Harvest Index (%)

The physiological efficiency of a crop plants in converting
the photosynthate into grain yield is measured in the form of
harvest index. Higher the index value, higher the efficiency
of converting dry matter into economic yield. It is clear from
the (Figure 9) that harvest index of poultry manure is
maximum over the entire treatments while lower for control.
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Figure 9. Harvest Index.

4. Conclusions and Recommendations

Results reveal that significant differences were observed
for most of the traits except days to tasseling and cobs plant™
by the application of different treatments in the study.
Maximum cob length, grains cob™, biological yield, 1000-
grain weight and grain yield was obtained in the treatment
where compost was applied followed by the treatment
poultry manure (PM). It was observed in the study that
compost and poultry manure were the valuable fertilizers and
showed better result on yield and yield related traits of maize
crop. It was also observed in the study that organic fertilizer
showed positive response to yield and other plant growth
traits of maize crop as compared to inorganic fertilizer.
Organic farming positively influence all the essential and
beneficial nutrients along with the retention of total organic
matter. Quantitative increase of organic matter enhance water
holding capacity of the soil which helps the nutrients
mobility in soil.
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Figure 10. Closed Cycle of Organic Matter.

The above figure shows steady water infiltration rate
which eventually decrease surface run-off and soil erosion
whereas organic application reduce the evaporation and
evade desiccation from the soil surface. Organic application
not only maximize crop yield while also prevent stream
water from pollution and also helps in underground water
recharge.

Besides this, organic fertilization also optimize the
biological activity with in the soil. It provide a recycling
process of the nutrients which later available for the crops.
Bio-chemical processes takes place and accelerate
decomposition and transformation of soil organic matter to
more stable form called humus. Based on these results, the
effect of organic fertilizer on maize crop productivity and soil
fertility must be further evaluated before it is recommended
to farmers.
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