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ABSTRACT
 

Influence of foliar application of zinc (Zn) and boron (B) on seed cotton yield
was investigated at Adaptive Research Farm, Vehari, Pakistan during 2007 and
2008. Seven treatments of Zn+B viz. 0.00+0.00, 0.75+0.00, 0.00+1.00, 0.75+1.00,
1.50+0.00, 0.00+2.00 and 1.50+2.00 kg per hectare were applied as zinc sulphate
and boric acid, respectively. The results revealed that foliar application of Zn
and B @ 0.75+1.00 kg proved as the best balanced fertilizer dose for higher
seed cotton yield (2183.68 kg/ha) alongwith recommended dose of 170-57-62 kg
NPK per hectare with higher number of bolls (26.7/plant) and boll weight
(2.97g). The value cost ratio was the highest (8.93) when Zn was applied @ 1.50
kg. The data indicated significant relationship (R2=0.91; 0.97, n=7) among boll
number, boll weight and seed cotton yield.       

KEYWORDS: Gossypium hirsutum; Triticum aestivum; boron; zinc; foliar
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INTRODUCTION

Cotton (Gossypium hirsutum L.) plays a pivotal role in the development and
stability of agro-based industry and economy of Pakistan. It contributes more
than 50 percent to our foreign exchange earnings (3). The soils of Pakistan
are calcareous alluvium and are low in many essential plant nutrients. The
prevalence of free carbonates, low organic matter and high pH of soils, all
suggest a risk of micronutrient deficiencies in crops (10). Fertilizer use in the
country predominantly pertains to nitrogen (N), phosphorus (P) and
potassium (K) with minimum or no use of micronutrients (12). The information
obtained by Zia et al. (18) from 329 soil samples collected from various
depths revealed widespread deficiencies of zinc (Zn) and boron (B) followed
by iron (Fe). In Pakistan, micronutrient deficiency, including zinc in rice and
boron in cotton, are causing substantial yield losses (13). Soil and plant
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analysis showed that more than 50 percent of cultivated soils of the country
are unable to supply sufficient Zn and B to meet the needs of many crops (6). 

Micronutrient deficiencies are not only hampering crop productivity but also
are deteriorating produce quality. The low micronutrient foods and food stuffs
are causing health hazards in human beings and animals. Micronutrient acts
as catalyst in the uptake and use of certain macronutrients (8). Fruit size and
quality as well as produce quality of some crops, are improved with
micronutrient use. In general 2-5 kg Zn and 0.75- 1.0 kg B per hectare may
be adequate for 2-4 crop seasons. However, being highly cost effective,
current use of micronutrients is negligible. It is limited to sporadic use of Zn in
rice, potato and citrus, and B in cotton and rice. Crop species and even
varieties of the same species, are known to differ in susceptibility to
deficiencies when grown in low micronutrient soils (9). Mechanism for the
differential susceptibility may differ. For example, cotton, sunflower, legumes,
clover, canola, and pine have higher B requirements than cereals (14). Abid
et al. (1) observed significant improvement in seed cotton yield and in fruiting
efficiency with boron fertilization. They also observed higher value cost ratio
of 8.97 when boron was applied @ 1.5 kg per hectare. Boron deficiency in
cotton hamper plant growth by reduced photosynthate translocation through
vascular bundles of petioles, causing stunted growth and abnormal
reproductive development (17). Cotton is sensitive to soil B deficiency
because of its high B requirement (15). Soil applied B increased cotton yield
even when B deficiency was not evident in the plants (2). Rashid and Rafiq
(11) obtained 14 percent increase in cotton yield due to B and Zn application
on 15 sites. Malik et al. (7) reported significant increase in seed cotton yield,
boll weight and seeds per boll with B fertilization in Multan while in another
study (10) cotton crop responded quite favorably to Zn fertilization in the
fields with low native Zn. Soomro et al. (16) observed the highest seed cotton
yield, number of bolls and boll weight when B and Zn were applied alone
(2313 kg/ha) or in combination (2382 kg/ha) over control (1781 kg/ha).
Howard et al. (5) found that foliar application of boric acid increased the
cotton yield upto 10.3 percent compared with check.

The objective of present study was to investigate the economics and impact
of foliar spray of Zn and B on seed cotton yield under the agro-climatic
conditions of Vehari.          

MATERIALS AND METHODS

This study was undertaken at Adaptive Research Farm, Vehari, Pakistan
during 2007 and 2008. Seven Zn+B treatments (0.00+0.00, 0.75+0.00,
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0.00+1.00, 0.75+1.00, 1.50+0.00, 0.00+2.00 and 1.50+2.00 kg/ha) were
evaluated for higher seed cotton yield. ZnSO4 (35%) was applied as zinc
source and H3BO3 (17%) as boron source. Soil samples were collected from
0-30 cm depth before application of fertilizer to study nutrient status of soil.
Chemical characters of the soil were; 8.15-8.21 pH, 1.14-1.16 dS/m ECe,
0.45-0.56 percent organic matter, 5.45-6.38 mg/kg available P, 110-117
mg/kg available K, 0.56 ppm boron (HCI extractable), 0.59 ppm zinc (AB-
DTPA) and loamy clay textural class. These values demonstrated that the soil
was medium to heavy textured, alkaline in reaction, free of excessive soluble
salts, low in organic matter, nitrogen, phosphorus, zinc and boron. The
experiment was laid out in a RCBD with three replications having plot size of
7x 15m2. Cotton cultivar CIM-496 was sown during second week of May on a
well prepared seed bed with 75 cm row, and 22.5cm plant spacing. NPK was
used @ 170-57-62 kg per hectare, as urea, single super phosphate and
sulphate of potash, respectively in all treatments. Full dose of P2O5 and K was
applied at planting and N was applied in three splits (planting, flowering and
peak flowering). Foliar spray of Zn and B as per treatment was carried out at
flowering and peak flowering stages. The pre-emergence weedicide (Stomp
330 E @ 2.5 l/ha) was applied to control weeds. Normal irrigations and
standard production practices were applied throughout the season. Plant
protection measures were carried out when required. The seed cotton was
harvested plot- wise and finally calculated as kg per hectare. Number of bolls
per plant and boll weight were recorded from ten randomly selected plants at
maturity. The average maximum temperature (38.62ºC and 38.87ºC),
minimum temperature (24.35°C and 23.61ºC) and total rainfall (160.58 mm
and 100.08 mm), during 2007 and 2008, respectively were recorded during
the crop growth period. The data obtained were subjected to statistical
analysis and treatment differences determined using LSD (4).

RESULTS AND DISCUSSION

Seed cotton yield differed significantly (p<0.01) due to foliar application of Zn
and B during the year 2007 and 2008 (Table 1). In the year 2007, maximum
yield (2110 kg/ha) was obtained when Zn and B was applied @ 0.75+1.00 kg
followed by 1.50+0.00 kg (2107 kg/ha) and 1.5+2.00 kg (2104 kg/ha), which
were statistically similar. Minimum seed cotton yield (1977 kg/ha) was
produced in control treatment. Similar results were obtained during 2008.
Average results data of two crop seasons (Table 1, 2 and 3) indicated almost
similar trend regarding seed cotton yield, number of bolls per plant and boll
weight. On average basis application of Zn and B @ 0.75+1.00 kg was found
as the best balanced dose for higher seed cotton yield (2183 kg/ha) (Table
1), number of bolls (26.7/plant) (Table 2) and boll weight (2.97 g) (Table 3) in
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combination with NPK dose of 170-57-62 kg per hectare. These results are in
conformity with those of earlier scientists (5, 7, 10, 11, 16). 

Table 1. Effect of Foliar application of zinc and boron on seed cotton yield, during
2007 and 2008.

Treatments (kg/ha) Seed cotton yield (kg/ha) Relative yield (%)
Zn B 2007 2008 Average

0.00 0.00 1977c 1933d 1955d -
0.75 0.00 2029b 2070bc  2049b 104.83
0.00 1.00 1983c 2017c  2000c 102.30
0.75 1.00 2110a 2257a  2183a 111.68
1.50 0.00 2107a 2211a  2159a 110.43
0.00 2.00 2010bc 2133b  2071b 105.95
1.50 2.00 2104a 2205a 2154a 110.20

LSD0.05 27.12 67.40     44.51
Means not sharing a letter differ significantly at 5% probability level.

The data (Table 2) revealed significant (P<0.01) differences in number of
bolls per plant. During the year 2007, maximum number of bolls (24.8) was
obtained from Zn and B applied @ 0.75-1.00 kg followed by 1.5 + 2.00 kg Zn
+ B (23.6). Minimum bolls (18.4) were produced in control. Similar results
were obtained during the year 2008.

Table 2. Effect of foliar application of zinc and boron on number of bolls during 2007
and 2008.

Treatments (kg/ha) Number of bolls/plant
Zn B 2007 2008 Average

0.00 0.00           18.4e       19.6e 19.0e
0.75 0.00  21.2cd 23.4cd 22.3cd
0.00 1.00           20.8d 21.2de 21.0d
0.75 1.00           24.8a        28.6a 26.7a
1.50 0.00           23.2b 26.4ab  24.8ab
0.00 2.00 22.4bc 24.2bc 23.3bc
1.50 2.00 23.6ab        25.4b 24.5b

LSD=0.05            1.39          2.32  1.97
Means not sharing a letter differ significantly at 5% probability level.

Significant (P<0.05) differences in boll weight were also observed due to
foliar application of Zn and B (Table 3) during both years. In the year 2007,
maximum boll weight (2.93 g) was noted in case of 0.75+1.00 kg Zn and B
treatment followed by 1.50+0.00 kg Zn and B (2.85g). Minimum boll weight
(2.60 g)  was  produced  by  control.  Almost  similar  trends  of  the data was 
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Table 3. Effect of foliar application of zinc and boron on boll weight, during 2007 and
2008.

Treatments(kg/ha) Boll weight (g/boll)
Zn B 2007 2008 Average

0.00 0.00 2.60d 2.62d 2.61d
0.75 0.00 2.78bc 2.81bc 2.79Bc
0.00 1.00 2.71c 2.75cd 2.73c
0.75 1.00 2.93a 3.02a 2.97a
1.50 0.00 2.85ab 2.91ab 2.88ab
0.00 2.00 2.79b 2.83b 2.81b
1.50 2.00 2.81b 2.86b 2.83b

LSD0.05 0.09 0.14 0.11
Means not sharing a letter differ significantly at 5% probability level.

observed for the year 2008. Howard et al. (5) also concluded that foliar
application of boric acid increased the cotton yield upto 10.3 percent
compared with check. Similarly some other warkers (10, 11) also observed
significant response of cotton yield to application of B and Zn. Soomro et al.,
(16) obtained higher seed cotton yield, number of bolls and boll weight with B
and Zn application alone or in combination over control. The graph indicated
significant relationship (R2= 0.91; 0.95, n=7) among boll number, boll weight
and seed cotton yield (Fig.). 
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An economic analysis (Table 4) demonstrated that application of Zn and B @
0.75+1.00 kg produced the highest net return of Rs.7435.75/- with value cost
ratio (VCR)  of  7.56  followed by  1.50-0.00 kg Zn and  B (Rs. 6794.00/-) with

Table 4. Economic analysis of seed cotton yield regarding foliar application of Zn and
B on the basis of two years average data (2007and 2008).

Zn-B rates 
(kg/ha)

Seed 
cotton 
yield 

(kg/ha)

Increase in 
yield over 

control 
(kg/ha)

Value of 
seed 

cotton (Rs)

Cost of 
fertilizer 

(Rs)

Net profit 
(Rs)

VCR

  0-0 1955 - - - - -
0.75-0 2049 94 3543.75 428 3115.75 1:8.27

       0-1.0 2000 45 1687.50 705 982.50 1:2.39
  0.75-1.0 2183 228 8568.75 1133 7435.75 1:7.56

   1.50-0 2159 204 7650.00 856 6794.00 1:8.93
        0-2.0 2071 116 4368.75 1411 2957.75 1:3.09
    1.5-2.0 2154 199 7481.25 2267 5214.25 1:3.30

Seed cotton @ Rs. 37.5/kg; ZnSO4 (35%) @ Rs 200/kg; H3BO3 (17%) @ Rs. 120/kg.

VCR of 8.93. It is obvious from the results that Zn and B @ 1.50+0.00 kg
proved economical and cost-effective whereas maximum net return of Rs.
7435.75/- was obtained from 0.75+1.00 kg Zn and B. The results are in line
with Abid et al., (1) who observed the highest VCR of 8.97 when boron was
applied @ 1.5 kg per hectare.
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