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Abstract: A field research was conducted to investigate the response of foliar applied NPK (20:20:20),
zinc (Zn) and boron (B) at different farmer fields to check the response of cotton crop under different
agro-ecological conditions of Dera Ghazi Khan. Three treatments of foliar application including NPK
(20: 20: 20 %) @ 625 g ha™, Zn as zinc sulphate (35 %) @ 500 g ha™, B as boric acid (17 %) @ 500 g
ha™ and control (227:87:92 kg ha™ NPK) were analyzed. Availability of different nutrients influenced
growth yield and quality traits of cotton. Foliar applied NPK fertilizer was helpful in gaining the
highest number of bolls per plant (26.72), boll weight (2.31 g) and seed cotton yield (3873 kg ha™). In
summary, foliar application of NPK nutrients seemed to be helpful for maintaining the good crop stand
at all the locations under study of Dera Ghazi Khan.
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1. Introduction

Cotton is major kharif crop of Pakistan with 12.8
million bales production during 2014. Its share in
GDP is 1.4 % (Economic Survey of Pakistan 2014).
The average yield of cotton in Pakistan is very low as
compared to the potential yield due to many factors.
Imbalanced use of fertilizers is one of the key factors
reducing the yield of cotton crop. Many farmers are
not aware with the use of micronutrients which
ultimately affects the yield. Extensive farming of
crops with high micronutrient demands on alkaline
calcareous soils that are low in organic matter has
made Pakistan’s soils deficient in Zn and B with
localized deficiency in micronutrients (Jiskani, 2011).
Adequate levels of micro- and macroinorganic
nutrients are required for optimal growth (Ahmad et
al., 2011). The scarcity of any nutrient in the soil can
be a barrier to growth, even when all other nutrients
are in excess in the soil (Soleymani and Shahrajabian,
2012).

The field scale deficiency of these nutrients in
Pakistan has hampered seed-cotton productivity
during the last decade (Ali, 2012) and it is predicted
to get worse in the future. Soil application of Zn and
B on calcareous soils is less efficient, as these
nutrients remain inaccessible to plant roots due to the
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higher soil pH (Sajid et al., 2008). However, an
alternative approach under such circumstances is
foliar application of these nutrients (Rab and Hagq,
2012). Foliar application of nutrients is highly
beneficial, as crop benefits are achieved when the
roots are unable to meet the nutrient requirement of
the crop at a critical stage (Ebelhar and Ware, 1998).

Foliar N fertilization of cotton is a widely used
production practice to augment soil-applied N
fertilization programs (McConnell et al., 1998). In
our soil, large amount of micro nutrients is present
but deficiency cases happen due to the less
accessibility to plants. Less availability of micro
nutrients to plants is due to soil conditions and
agronomic activities in Pakistan (NFDC, 1998).
Deficiency of these nutrients influenced vegetative
parts and resulted low crop yield (Tisdal and Nelson,
1993). Low levels of Zinc and Boron are reported in
Pakistan and deficiency of some other nutrients is
expected to occur in near future (Rashid, 1996). Soil
application, foliar spray and fertigation are main
application methods to prevail over the deficiency of
these nutrients. Foliar spray is an efficient and
economical practice due to uniform application and
rapid response among these practices (Howard et al.,
2000). All the micronutrients are antagonistic in their
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behaviors with each other. Keeping the above review,
it is hypothesized that foliar spray of NPK 20:20:20,
Zinc sulphate 33% and Boric acid 17% can be helpful
increasing growth, yield and quality characters of
cotton in combination with basal dose of NPK.

2. Materials and Methods

Field experiments were conducted at different
farmer’s fields to check the response of foliar
application of NPK 20: 20:20, Zn and B on cotton
crop under agro ecological conditions of Dera Ghazi
Khan zone in 2014. The experiment was conducted in
three different sites and experiment was la
Randomized Complete Block Design with four
treatments and three replications. Field experiments
were conducted in Qaim wala (Tehsil D.G.Khan) in
Malana (Tehsil Kot Chuta) and in Talai Wala (Tehsil
Jampur). Foliar spray applied at 75, 90 and 105 DAS
in following treatments.

T.: control (227:87:92 kg ha® NPK) Recommended
dose soil applied

T,: control + NPK 20:20:20 @ 625 ¢ ha
Ts: control + ZnSo4 33% @ 500 g ha™
T4: control + Boric Acid 17 % @ 500 g ha™

Cotton variety MNH 886 was sown by chopa
method on May, 2014. Data on plant height leave
size, number of leaves per plant and leaf dry weight
was taken. Crop was harvested and data on number
of bolls, boll weight and yield was recorded. Crop
was harvested at different pickings on September 8,
October 14 and November 3, 2014. Fiber quality
parameters were checked in Textile Laboratory,
D.G.Khan,Pakistan.

Standard procedures were used for data collection
on different growth, vyield and fiber quality
parameters. Data were subjected to analysis of
variance using the MSTATC statistical software.
Duncan's Multiple Range test (DMRT) was used to
compare means at 5% probability level(Anonymous,
1986).

3. Results and Discussion
3.1 Growth Traits

Tablel reveals that plant height, number of leaves
per plant, leaf area and leaf dry weight were increased
significantly by the foliar spray of various nutrients
with half of NPK fertilizer applied as a basal dose.
Plant height at maturity was increased in all the
treatments significantly as compared to control. T,
(control + NPK 20:20:20 @ 625 g ha™) gave 135.22
cm plant height with 8.95 % increase followed by

ZnS0O, 33% and Boric Acid 131 and 127.22 cm with
6.02 and 3.23 % respectively in all three sites on
average as compared to control of 123.11 cm plant
height. These results are in agreement with those
reported by Ahmed et al. (2006). Moreover number
of leaves per plant were also increased by foliar spray
of various nutrients in all treatments at three locations.
maximum number leaves (37.66) were obtained by
the foliar spray of NPK 20:20:20 with 22.39 %
increase followed by ZnSo4 and boric acid (35.44 and
33.55) with 5.17 % and 9.03 % increase over control
30.77. This increase is due to more production of
photosynthesis in leaves which give rise to more no
of leaves by all nutrients. These results are in lines
with the findings of Pettigrew (2008) who reported
that potassium deficiency can lead to a reduction in
both number of leaves and area of individual leaves.
Leaf area in all the treatments was significantly
increased as compared to control in all three sites.
Large (39.77 cm) was measured in treatment with
foliar spray of NPK 20:20:20 followed by zinc
sulphate foliar spray (37.55 cm) and Boric acid foliar
spray (36.44 cm) as compared to control (34.88 cm)
on an average in all three sites. The highest increase
in leaf area is 12 % over control by foliar spray of
NPK 20:20:20 which at par with 7.65 % and 4.47 %
increase in leaf by foliar spray of Zinc sulphate. Boric
acid. Pettigrew (2008) summarized that potassium
deficiency can cause reduction in both number of
leaves and area of individual leaves dry weight of
leaves in all the treatments was significantly
influenced by foliar application of various nutrients.
More dry weight (19.27 g) was weighed in the
treatment where foliar spray of NPK 20:20:20 was
applied. It was at par with dry weight (17.22 and
16.63 g) increased by foliar spray of zinc sulphate
and Boric acid as compared to control (15.62 g). this
increase in dry weight by foliar spray of NPK
20:20:20, Zinc sulphate and Boric acid is 23.36,
10.24 and 6.46 % as compared to control. These
results are in agreement with those reported by
Ahmed et al. (2006) and Zakaria et al. (2011)

3.2 Yield Traits

Table 2 revealed that the foliar spray of NPK
20:20:20 produced maximum number of bolls per
plant 26.72 and gave 10.68 % increase with respect to
zinc sulphate 33 % and boric acid 17 % ( 25.83 and
25.16) with 6.17 and 4.22 % increase over control
(24.14 ) in three sites on average. This increase in
number of bolls is due to the better use of all three
macro nutrients NPK in well grind and soluble form.
When this media is applied directly on leaves, the
photosynthetic activity is increased.
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Table. 1: Growth of cotton crop as influenced by the foliar application of various nutrients under agro ecological conditions of Dera Ghazi Khan.

g Qaim wala Notak Talai wala Average
2 Plant Noof  Leaf Leafdry  Plant Noof  Leaf Leafdry  Plant No of Leaf Leafdry  Plant No of Leaf Leaf dry
% height leaves  area weight height leaves  area weight height leaves  area weight height leaves  area weight
& (cm) (cm) (9 (cm) (cm) (9 (cm) (cm) (@ (cm) (cm) (9
T: 120.7¢ 31.0¢c 35.0¢c 155¢ 123.0d 29.66¢c  34.0c 15.3d 125.7d 317¢c 35.7d 16.1d 123.1 30.8 34.88 15.6
T, 1290a 37.6a 39.0a 194a 135.7a 36.33a 39.0a 188a 141.0a 39.0a 413a 19.7a 135.2 37.7 39.77 19.3
Ts 125.0b 36.3b 38.0ab 16.2b 131.7b 33.0b 36.3b 17.3b 136.3b 37.0b 38.3b 184b 131.0 354 37.55 17.2
T, 1223c 343¢c 36.3bc 16.0b 128.3¢c 31.00c 36.3b 16.5¢ 131.0c 35.3b 36.7¢ 17.2¢c 127.2 33.6 36.44 16.6
Table. 2: Yield triats of cotton crop as influenced by the foliar application of various nutrients under agro ecological conditions of Dera Ghazi Khan.
S Qaimwala Notak Talai wala Average
2 Noof Boll Yield No of bolls  Boll Yield No of Boll Yield No of Boll Yield
2 bolls weight weight bolls weight bolls weight
T: 25.25d 2.19d 3558 d 24.03d 2.27d 3419d 23.15d 2.25d 3751d 24.14d 2.24d 3576 d
T, 28.23a 227a 3827 a 26.32a 2.34a 3728a 25.62a 23la 4065 a 26.72a 23la 3873 a
Ts 26.96 b 2.23b 3734 b 25.75b 231b 3640 b 24.78b 2.29b 3967 b 25.83b 2.28b 3780 b
T4 26.35¢ 2.22¢ 3660 ¢ 25.16¢ 2.29¢ 3547 ¢ 24.37c 2.28¢ 3885 ¢ 25.16 ¢ 2.26¢ 3697 ¢

Table.3: Fiber quality attributes of cotton crop as influenced by the foliar application of various nutrients under agro ecological conditions of Dera Ghazi Khan.

= g Q_aim wala _ _ N_otak _ ) T_alai wala _ ) A_vera e ) )
& Fiber Fiber Fiber Fiber Fiber Fiber Fiber Fiber Fiber Fiber Fiber Fiber
| length finess strength length finess strength length finess strength length finess strength
T1 27.10d 482c 27.40d 27.17d 455d 27.21d 27.083 d 4.72d 27.38d 27.11 4.843 27.33
T, 28.14a 5.03a 28.62a 28.48 a 4.98 a 28.72a 28.847 a 5.16a 2897a 28.48 4.99 28.77
Ts 27.70b 497 ab 27.76 c 27.69b 482b 28.09b 27933 b 4.96 b 2797b 27.77 4.88 27.94
T, 2745c¢ 496 b 27.96 b 2745c¢ 4.72c 27.69c¢c 27547 ¢ 4.86 c 27.70c 27.48 4.80 27.78
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The ready availability of NPK nutrients promotes
better utilization for yield components. Boron
deficiency in cotton may cause small, deformed bolls;
poor fruit retention; and reduced lint yields (Roberts
et al., 2000). Dewdar and Raddy (2013) concluded
13.72 % increase in number of bolls with 2% K,O
foliar application two times at early and peak boll
formation stage as compared to control.

Experiments conducted at three sites depicted that

all the treatment were significantly at par with control.

T, (control + NPK 20:20:20 @ 625 g ha™) showed
maximum boll weight ( 2.31 g) with 3.12% increase
followed by T5: (control + ZnSo4 33% @ 500 g ha™)
and boric T,: (control + Boric Acid 17 % @ 500 g ha’
1) (2.28 and 2.26) with 1.78 % and .89 % increase on
an average basis as compared to control 2.24 g.

Bednarz and Oosterhuis (1996) reported that
modern cotton cultivars have higher yields and bigger
boll loads but less K in storage prior to boll
development, which could account for unpredictable
appearance of premature senescence. Potassium is
required in larger amounts than any other mineral
element except nitrogen, but in crops like cotton
particularly during the boll formation period,
potassium uptake is more than that of nitrogen. These
results are in agreement with the conclusions of
Dewdar and Raddy (2013) who reported 15.67 %
increase in boll weight with 2 % K,O application as
compared to control.

3.3 Fiber Quality Traits

Results depicted that the application of NPK
20:20:20 at early and peak flowering stage (60 and 75
DAS) caused higher values as compared to other
treatments Table 3. Maximum fiber length 28.48 mm
was measured by foliar application of NPK 20;20;20
with 5% increase with reverence to Zinc sulphate and
boric acid 27.77 and 27.48 mm at 2.43 and 1.36 %
increase respectively as compared to control 27.11.
This shows that the foliar application of NPK
20;20;20 influenced more on fiber length as
compared to Zinc sulphate and Boric acid. These
findings are line with the results of Kumar et al.
(2011) and Aladakatti et al. (2011) who indicated the
improvement in fiber length by the foliar application
of K. Fiber fineness of cotton crop was also
influenced by the foliar spray of all nutrients applied.
Highest value (4.99) of NPK 20;20;20 with 6.39 %
increase followed by zinc sulphate 33% and boric
acid ( 4.88 and 4.84) with 4 and 3.19 % respectively
on average basis in three sites. Fiber fineness
influenced by the foliar application; of K. is due the
well supply of Potassium and other nutrients at

flowering time. Kumar et al. (2011) and Aladakatti et
al. (2011) reported that the improvement in fiber
length, fiber fineness and fiber strength is attributed
to foliar application of K at flowering. Fiber strength
of cotton crop at all three sites was increased by foliar
feeding of nutrients significantly. More fiber strength
28.77 was observed by foliar spray of NPK 20;20;20
with 5.26 % increase as followed by zinc sulphate
33% and boric acid 17 % (27.94 and 27.78) with 2.23
and 1.64 % increase with respect to control 27.33 in
all three sites on average basis. This might be due to
the better photosynthetic rate; better translocation of
nutrients. These results are in agreement with
findings of Aladakatti et al. (2011) who reported that
the improvement in fiber strength is attributed to
foliar application of K at flowering.

4. Conclusion

Cotton plants when supplied NPK basal dose with
NPK foliar applied increased growth, yield and
quality traits as compared to control (Basal dose only)
in Dera Ghazi Khan, reason behind may the foliar
applied NPK in combination showed synergistic
effect on cotton production.
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