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Abstract

Fertilizers are used to provide the nutrient supply that is necessary to improve crop yield. This study was conducted
to observe the effects of different doses and combinations of fertilizers on cotton growth and yield. A field was
divided into six areas, each treated with different combinations of four different types of fertilizers: urea, nitrogen
phosphorus (NP), diammonium phosphate (DAP), and calcium ammonium nitrate (CAN). Our results showed that
if all the nutrients are balanced, a moderate dose and timely application of fertilizers can increase plant growth and
improve crop yield.

INTRODUCTION
Cotton is the second most important crop grown in Pakistan after wheat, and it occupies the largest agricultural
area in Pakistan in comparison to other crops. Cotton generates the country’s largest export revenues; moreover,
the seed of cotton used for oil and meal accounts for 80% of the national production of oilseed. Cotton and cotton-
related products account for 10% percent of the country’s gross domestic product (GDP) and 55% of its foreign
exchange earnings. The number of acres used to cultivate cotton has increased significantly in the last 30 years; in
2015-2016, it consisted of around 7.86 million acres (Rehman et al. 2016). Globally, Pakistan is the fourth largest
cotton producing country in the world, after China, India, and the United States (US). Fertilizers are the primary
substance used to increase crop yield, and they can have an impact on pest populations by reducing a plant’s
resistance to insects. Increased application of synthetic fertilizers, especially nitrogen (N), would lead to a
significant increase in the number of herbivorous pests. Hassan (1991) observed that the high cost of inputs, the
scarcity of financial resources, the lack of access to markets, and untrained farmers contribute to a low yield per
hectare, ultimately decreasing the benefits of their use to farmers. In many developing countries a variety of
fertilizer management technologies are suitable for use in regional agricultural and socio-cultural structures, such
as crop management knowledge models (Paustian and Theuvsen 2017), N fertilizer models (Yan et al. 2006), leaf
color charts (LCC) (Zhu et al. 2007), and soil-plant analysis development (SPAD), but their adoption rates are
very low. Greater synchronicity between crop demand and nutrient supply is necessary to improve nutrient-use
efficiency, especially for N (Johnson et al. 1997).

Through its Better Cotton Initiative (BCI), the Centre for Agriculture and Biosciences International (CABI)
conducted a study to observe the effects of different combinations and doses of fertilizers on cotton growth and
crop yield. It was hoped that the results would be helpful for selecting a suitable combination and dose of fertilizers.

MATERIALS and METHOD
Experiment
Under the auspices of the BCI, CABI conducted a study in Mirpur Khas, Pakistan, in a field at a latitude of
25°31'30.36"N, a longitude of 69°0'57.24"E, and an altitude of 17m.a.s.l. Seeds of Bt-886 cotton were sown in
April on ridges and furrows with a two-foot, row-to-row distance, an average temperature of 25+5°C and an
average relative humidity (RH) of 70+10. The plant-to-plant distance was approximately 9 inches, and the crop
was maintained after 25 days of germination. The fields were irrigated and weeded (using hand tools) on the basis
of need. The field was divided into six areas, each treated with different combinations and doses of urea, nitrogen
phosphorus (NP), diammonium phosphate (DAP), and calcium ammonium nitrate (CAN), as follows:
T1=urea-494.16, NP-247.08, DAP-123.54, and CAN-123.54
T2=urea-494.16, NP-247.08, and DAP-123.54
T3=urea-494.16 and NP-247.08
T4=urea-494.16, NP-247.08, DAP-123.54, and CAN-123.54
T5=urea-247.08, NP-123.54, DAP-123.54, and CAN-123.54
T6=urea-123.54, NP-123.54, DAP-123.54, and CAN-123.54

The fertilizers were applied at same time for all six treatment combinations. DAP was applied before sowing,
and the other fertilizers were applied 25 days after germination.
Data Collection
Data was recorded from the first picking of cotton; there was a total of four pickings in the season. The first picking
began 80 days after sowing when 50% of the bolls were opened. The other pickings were done at an interval of 15
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days. Plant growth was recorded at the final picking.

Data Analysis

The mean number of treatments were compared and analyzed using Microsoft Office Excel 2010. All figures were
prepared using Microsoft Office Excel 2010.

RESULTS

There were six treatment combinations, each with different fertilizer doses applied at different times. The T1
treatment included urea, NP, DAP, and CAN (494.16, 247.08, 123.54, and 123.54, respectively). It was found to
give the highest crop yield of 2809.65+55.90 kg/acre (Figure 1). The second highest crop yield was observed for
the T2 treatment, which contained urea, NP, and DAP (494.16, 247.08, and 123.54, respectively); the T2 crop
yield was 2798.62+85.64 kg/acre (Figure 2). T3 included urea and NP (494.16 and 247.08, respectively); it resulted
in a crop yield of 2500.15+26.46 kg/acre (Figure 3). All of the fertilizers in T4 (Urea-494.16, NP-247.08, DAP-
123.54, and CAN-123.54) were the same as those used in T1, but the T4 fertilizer combination was applied
frequently without any schedule. However, its crop yield was low 2287.65+61.09 kg/acre (Figure 4). T6 included
urea (123.54), NP (123.54), DAP (123.54), and CAN (123.54), but its crop yield was only 2234.9+62.57 kg/acre
(Figure 5). The lowest crop yield (2187.65+67.34) of all six treatment options was obtained from the T5
combination, which included all four fertilizers, urea (247.08), NP (123.54), DAP (123.54), and CAN (123.54),
but its application was random (Figure 6).
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Figure 1. Applications of the T1 fertilizers. Data are the mean of four replications.
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Figure 2. Applications of the T2 fertilizers. Data are the mean of four replications.
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Figure 3. Applications of T3 fertilizers. Data are the mean of four replications.
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Figure 4. Applications of the T4 fertilizers. Data are the mean of four replications.
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Figure 5. Applications of T6 fertilizers. Data are the mean of four replications.
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Figure 6. Applications of the T5 fertilizers. Data are the mean of four replications.
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Figure 7. Seed weight of the cotton crop yield in kilograms per acre. Data are the mean of four replications.
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Figure 8. Plant height recorded with the six different fertilizer treatments. Data are the mean of four replications.

Our results showed that if all the nutrients are balanced, a moderate dose and timely application of fertilizers
can improve crop yield. The highest doses of fertilizers were used in T4 and T1, followed by T5, T6, T2, and T3.
However, maximum crop yield was obtained from T1 followed by T2, T3, T4, T6, and T5 (Figure 7). The plant
growth results showed that a moderate and timely dose of fertilizer can give the maximum plant height. The
maximum plant height was observed from the T1 treatment, followed by the T2, T3, T4, T6, and T5 treatments
(118.75£2.39 cm, 108.5+£3.12 cm, 101£1.29 cm, 95.543.1 cm, 91.25+0.85 cm, and 92.25+0.95 cm, respectively)
(Figure 8).

DISCUSSION

We observed from our results that moderate dose of different fertilizers and their timely application can increase
plant growth as well as crop yield. The same results of fertilizer efficiency was described by Sami and Yassin
(2012) that grain yield can be increased significantly with increasing of fertilizer doses between 86 and 129 kg/ha,
however application methods of fertilizers not effecting the yield. Our results showed that application of nitrogen
fertilizer with other fertilizers can increase plant vegetative growth and yield. The use of Nitrogen fertilizer will
be effective for plant growth and yield when it mixed with other fertilizer such as potassium. The high nitrogen
content in the field will improve high uptake of nitrogen (Khalifa et al. 2012). The application of phosphorous
with other fertilizers can increase the plant vegetative growth which can increase its straw (Rahman 1997).
Nitrogen application can be effective if it is applied at the time then plant demand is high with divided of fertilizer
applications (Setatou and Simonis 1995).
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