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ABSTRACT 
Generally, wheat productivity severely affected due to imbalanced fertilizer application, and on other hand NPB are 100%, 90% and 55% 
deficient in Pakistani soils as well as K deficiency appears rapidly. Therefore appropriate nutrient management is essentially required to 

obtain economic wheat yield. A field experiment was carried out at Student’s Experimental Farm, Department of Agronomy, Sindh 

Agriculture University Tandojam, during 2014-15. The trial was arranged on randomized complete block design, replicated thrice and 

treatments included: Control (untreated), NPK= 90:60:60 kg ha-1, NPK = 90-30-30 kg ha-1 + B: 1% (tillering), NPK = 120:60:60 kg ha-1 + B: 

1% (tillering), NPK = 90:30:30 kg ha-1 + B: 2% (tillering), NPK = 120:60:60 kg ha-1 + B: 2% (tillering).The statistical analysis of data 

proved that various combinations of NPK and boron application displayed significant (P<0.05) effects on nearly all the growth and yield 
components of wheat. Thus, maximum plant height 86.7, more tillers 418.0 m2, increased spike length 11.6 cm, grains spike-1 51.0 and 49.0, 

grain weight plant-1 7.9 g, seed index (1000 grain weight) 41.7 g, biological yield 9131.7 kg ha-1, grain yield 3880.0 kg ha-1 and harvest 

index 42.5 were noted at NPK-120-60-60 kg ha-1 + B 2% at tillering phase, Whereas, all growth and yield parameters were measured poor 
under control (un-treated) plots. Hence, it was decided from the results that use of NPK = 120:60:60 kg ha-1 and 2% foliar application of 

boron at tillering stage proved better as compared to other treatments.  
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INTRODUCTION 

 

Wheat (Triticum aestivum L.) is one of the most important and necessary grain and primary food for more 

than one third of the world population. Wheat is the prime crop of Pakistan. Technological development in soil 

fortification, utilization of crop rotation, seed placement, fertilizers to improve plant sustenance and upgrading 

of harvesting practices have all shared to support wheat as a supplementary crop. The average yield per unit area 

of wheat observed in Pakistan is also below the potential yields due to a variety of factors. Nutrient deficiency is 

one of the major contributing factors. The general deficiency of N and P is observed due to Zn deficiency 

[1].Wheat yield can be improved by the methods of currently developed high yielding; lodging and disease 

resistant varieties, availability of irrigation and use of considerable amounts of macro and micro-nutrients (i.e. 

Nitrogen, Potassium, Zinc etc.) either as a means of soil or foliar use. The foliar method of nutrients is 

contemporarily more efficient as compared to soil applied nutrients because of active operation by plant and 

minimum cost per unit area [2]. Nitrogen plays a very important role in plants tissues that are living. No any 

other element has that tremendous effect on endorsing vital plant growth. Plentiful of protein keeps increasing 

the span of the leaves, & in like manner to generate carbohydrate synthesis. Nitrogen is thought to be one of the 

major element of the fertilizer for an increased yield. It increases growth, leaf area and leaf area index. Used of 
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appropriate amount of nitrogen is thought to be the potential strategy to get guard product of wheat. N element 

comprises of 7% of whole dry matter of plants & is a vital of numerous real cell parts like nucleic acids, amino 

acids, catalysts, and photosynthetic colors [3]. Due to Nitrogen deficiency in plants leads to less growth and 

yield of the various crop plants. Nitrogen fertilizers are one of the most expensive nutrients to the crop for 

supply and that can have environmental impact. Nitrogen is supplied on required rate to survive from N losses. 

Geleto et al. [4] reported that spike numbers and grain weight were increased with high level of nitrogen. Singh 

and Uttam, [5] (1992) observed increased in grain yield by increasing the nitrogen level. After the Nitrogen, 

Phosphorous is one of the most crucial element for wheat crop. Insufficiency of Phosphorus is normal in a large 

portion of the soils of Pakistan and use of this is thought to be one of the most important in crop production [6]. 

Phosphorus arouses healthy seed establishment & need of this is straightforwardly connected with thousand 

grains weight [7]. 20% increase can be seen with adequate Phosphorus application [8]. Phosphorus application 

could be increased with increased in nitrogen applications [9]. Many researchers recommended various P doses. 

Chaturvedi, [10] recommended that 28.5 kg P ha-1 as optimal dose for growth, plant height, grains spike-1, 

tillers, and grain, straw yields and for 1000 grain weight.  Khalid et al. [11] applied 45 kg P ha-1 in wheat and 

obtained maximum grain yield and biological yield, emergence, productive tillers. Maximum productivity is not 

possible without use phosphorus [12]. After P, Potassium (K+) is one of the most effective and essential element 

thought to be very important for crop production. It is one most abundant cation in crop and is involved in many 

physiological course of plant growth and development. Most of the researchers have summarized that how 

potassium K+ is observed by crop roots. Due to his part in biological & chemical purposes of crop as 

stimulating numerous enzymes, protein development, starch & fat center, evolving developing resistance against 

dry spell & imperviousness to ice, lodging, irritations and malady assault [13]. The K also vital role for K 

substances in plant, protein substances, dry matter, tillers, 1000 grain weight and yield [14]. Increase about the 

strength about planting crops and producing bumper economic yield varieties fertilizers receptive varieties 

proved for substantial exhaust in K reserved by land finally decrease the efficacy of further elements. The 

shortage of K in soils may lead to decreased in yield of crops [15]. NPK uptake in plant could be reduced by the 

use of N alone without phosphorus and potassium [16]. Potassium application tremendously improved N and P 

uptake in grass as well as grain of wheat [17]. In world, N, P and K elements have very much importance in 

agricultural activities as well as in Pakistan. Among micronutrients the boron is an important plant nutrient 

which boost crop yield in many ways. Boron (B) is one of the major element among the sixteen essential 

nutrient elements that are required for proper growth and yield of crop plants [18]. Due to Boron deficiency in 

plants results terminal bud growth stoppage and death among the young leaves. Sugar transport, seed 

germination, pollen formation, and development of nodules are also affected due to its absence. Seed and grain 

growth is also decreased with low boron supply [19]. Boron scarcity also constrains root elongation, cell 

division in the developing zone of root tips and leaf growth and decrease in photosynthesis [20]. In the view of 

above statements, the study was carried out to assess the impact of NPK and Boron on the growth and yield of 

wheat and to find out the appropriate combined doze of NPK and Boron for wheat production at Tandojam. 

 

MATERIALS AND METHODS 

 

The field study research work was conducted at Student’s Experimental Farm, Department of Agronomy, 

Sindh Agriculture University, Tandojam during 2014-15 under replicated randomized complete block design 

(RCBD) containing net plot size i.e.  4 m × 3 m (12 m2). The TJ-83 wheat variety was cultivated with recommended 

sowing method single row hand drill. The treatments were T1 = Control (untreated), T2 = NPK: 90-60-60 Kg ha-1, 

T3 = NPK: 90-30-30 Kg ha-1 + B: 1% (tillering), T4 = NPK: 120-60-60 Kg ha-1 + B: 1% (tillering), T5 = NPK: 

90-30-30 Kg ha-1 + B: 2% (tillering) and T6 = NPK: 120-60-60 Kg ha-1 + B: 2% (tillering). The observations were 

recorded for plant height (cm), tillers (m-2), spike length (cm), grains spike-1, grains weight (g plant-1), seed index 

(1000 grain weight, g), biological yield (kg ha-1), grain yield (kg ha-1) and harvest index (%). Plant height in cm 

was calculated and recorded when it reached at maturity. Randomly selected 5 plants were measured using tape, 

through bottom to tip of the spike in centimeters. Total tillers at the time of maturity were counted in one meter square 

area from each split and replication. The length of all the spikes was measured in centimeters with the help of tape; 

grains quantity in numbers of each spike were counted to find out the average of the crop on its maturity; grains of 

plant were obtained and weighed for grain weight (g plant-1) and one thousand grains were weighed for seed index 

parameter. While, biological and grain yield obtained from each plot converted into kg ha-1. The last observation 

harvest index was calculated using formulae ‘’Grain yield kg ha-1 / Biological yield kg ha-1 x 100’’. All collected data 

statistically analyzed at MSTAT-C. The LSD test, was applied to compare treatments superiority.  

 

Soil analysis report: 

Soil analysis report showed 0.55 EC, 7.7 pH, 0.78% organic matter, 0.070% nitrogen, 2.50 ppm phosphorus 

and 270 ppm potassium. While, carbonate and bi-carbonates were absent. The texture class was clay loam.   
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RESULTS AND DISCUSSION 

 

Wheat is the key source of nutrition containing important cereals essential to human. It provides one of the 

main sources of nutrition that are plant based. These nutrition’s fills the daily human body nutritional 

requirements. It is illustrated from a conservative estimate, that Pakistan’s wheat production as low as two and 

half time low as compared to other wheat producing countries. Among the countries are; China, India, USA, 

Russia and France. The dilemma of low production and yield varies the followings; low quality seed, salinity, 

water logging, insufficient use of fertilizers, absence of irrigation water, high input prices, low farmers’ 

education and the other one is no use of micronutrients and organic fertilizers are the main reasons for low 

wheat production. It has been realized that the role of macro and micronutrients is crucial in crop nutrition and 

yet important for higher yields. Nitrogen (N), phosphorus (P) and potassium (K), are primary essential nutrients, 

keep prime importance in crop nutrition. Nitrogen is integral to proteins and all the enzymes. The statistical 

analysis of data showed that soil application of nitrogen (N) phosphorus (P) potassium (K) and foliar boron (B) 

application showed improved yield. Boron application along with the use of basal dose of NPK significantly 

increased the wheat yield [21]. A significant change in number of tillers was noticed with the application of 

boron upon control [22]. The maximum tillers 418.0 m2 were recorded at NPK-120-60-60 kg ha-1 + B 2% 

(Fig.02). Likewise, increased number of tillers was obtained by Holloway and Alston, [23] with boron 

application. It is proved from the aforementioned data that maximum grains spike-1 (51.0) were noted under 

treatment NPK-120-60-60 kg ha-1 + B 2% at tillering stage (Fig.04). Similarly, same results have been noticed 

with foliar sprays of nutrient solution at tillering along with soil applied. It was seen that nitrogen and 

phosphorus increase the yield and yield components of wheat crop. The minimum seed index 25.8 g were 

observed under control (untreated) treatments (Fig. 06). The results for grain yield (kg ha-1) showed significant 

for fertilizer levels. The maximum grain yield (3880.0 kg ha-1) was recorded at NPK-120-60-60 kg ha-1 + B 2% 

(Fig. 07). It was discovered for the application of boron in terms of soil and foliar use, it proved to be the best 

method for increasing the wheat yield. Hence, with the supply of micronutrients in plant through the application 

of soil, foliar spray or side dressing, it enhanced the yield and quality of crop [24]. (Malakouti, (2008). In spite 

of above all the treatments, for the better and higher yield production it is found that macro and micronutrients 

deficiencies have been common in different soils and crops. Plants compensate in tillering stage under plant 

population. Reddy, [25] (2004) stated that micronutrients help in chlorophyll formation, nucleic acid, protein 

synthesis and play an active role in several enzymatic activities of photosynthesis. The statistical research of 

data showed that different combinations of soil applied NPK and foliar application of boron indicated 

statistically significant (P<0.05) effects on almost all the growth and yield parameters of wheat variety TJ-83. 

The results of Tahir et al. [26] (2009) also showed a significant change in plants. They noticed the tremendous 

leaf expansion and photosynthetic activities improved through the use of boron application that resulted into 

plant growth. Also, Choudhry et al. [27] revealed that application of boron (soil + foliar) was the best method to 

increase grain yield of wheat. It is obvious from the data that maximum plant height, 86.7 cm (Fig.01), tillers 

418.0 m2 (Fig. 02), spike length 11.6 cm (Fig. 03), grains spike-1 51.0 (Fig. 04), grain weight plant-1 7.9 g (Fig. 

05), seed index 41.7 g (Fig. 06), biological yield 9131.7 kg ha-1 (Fig. 07), grain yield 3880.0 kg ha-1 (Fig. 08), 

and harvest index 42.5(Fig. 09) were better under treatment NPK-120-60-60 kg ha-1 + B 2% at tillering stage 

while, minimum plant height 65.0 cm, tiller 222.7 m2, spike length 7.3 cm, grains spike-1 27.0, grain weight 

plant-1 3.2 g plant-1, seed index 25.8 g, biological yield 5966.0 kg ha-1 and grain yield 2105.0 kg ha-1 were 

recognized under control (untreated) plots. It is achieved from the result that use of NPK and 2% foliar 

application of boron at tillering stage proved maximum crop yield. The result indicated poor response of wheat 

traits at control (untreated) treatments.  
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Fig. 01: Effect of NPK and boron on plant height (cm) of wheat variety TJ-83 

C.V: 1.16% 

S.E ±: 0.7454 

L.S.D0.05%: 1.6608 

 

 
 

Fig. 02: Effect of NPK and boron on tillers (m2) of wheat variety TJ-83 

C.V: 0.62% 

S.E ±: 1.7951 

L.S.D0.05%: 3.9996 

 

 
 

Fig. 03: Effect of NPK and boron on spike length (cm) of wheat variety TJ-83 

C.V: 0.63% 

S.E ±: 0.1314 

L.S.D0.05%: 0.2928 



213                                                                             A.H. Leghari et al, 2016 

Advances in Environmental Biology, 10(10) October 2016, Pages: 209-216 

 

 

 
 

Fig. 04: Effect of NPK and boron on grains spike-1 of wheat variety TJ-83 

C.V: 3.93% 

S.E ±: 1.2967 

L.S.D0.05%: 2.8893 

 

 
 

Fig. 05: Effect of NPK and boron on grain weight (g plant-1) of wheat variety TJ-83 

C.V: 0.37% 

S.E ±: 0.0184 

L.S.D0.05%: 0.0409 

 

 
Fig. 06: Effect of NPK and boron on seed index (1000 seed weight, g) of wheat variety TJ-83 

C.V: 1.01% 

S.E ±: 0.2964 

L.S.D0.05%: 0.6605 
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Fig. 07: Effect of NPK and boron on biological yield (kg ha-1), grain yield of wheat variety TJ-83 

C.V: 2.66% 

S.E ±: 166.94 

L.S.D0.05%: 371.97 

 

 
Fig. 08: Effect of NPK and boron on grain yield (kg ha-1) of wheat variety TJ-83 

C.V: 2.66% 

S.E ±: 58.248 

L.S.D0.05%: 2.3451 

 

 
 

Fig. 09: Effect of NPK and boron on harvest index (%) of wheat variety TJ-83 

C.V: 3.25% 

S.E ±: 1.0525 

L.S.D0.05%: 129.78 
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Conclusion: 

It was concluded that soil applied NPK 120:60:60 kg ha-1 with 2% foliar application of boron enhanced 

yield and yield components of wheat variety TJ-83 compare to reduced such as NPK 90:30:30 kg ha-1 + B 2%, 

NPK 120:60:60 kg ha-1 + B 1%, NPK 90:30:30 kg ha-1 + B 1%, and NPK 90:60:60 kg ha-1 did not differed useful 

results at Tandojam soil. It is suggested that fertilizer recommendation should be updated by utilizing current 

findings, keeping in the view that change in climatic conditions globally has effect on agriculture resources and 

ecology.   
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