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Abstract: Crop genotypes vary in their nutritional requirements. To evaluate nitrogen (N) and phosphorus (P)
requirement for the potential harvest of a newly evolved wheat genotype ‘BQW-4’, field experiments were
conducted for two  consecutive  years  (2013-14  and  2014-15)  at  Nuclear  Institute  of  Agriculture  (NIA),
Tando Jam. Ten treatments, including a control, were formulated by combining different N levels (0, 90, 120 and
150 kg ha ) and P O  levels (0, 23, 30, 40, 45, 60, 70, 75, 90 and 110 kg ha ) in 4:1, 4:2  and  4:3  N: P O  ratios.1 1

2 5 2 5

The experiments were laid out in a randomized complete block design and replicated thrice. Results revealed
that plant growth and yield parameters were significantly (P < 0.05) influenced by the variation in N and P O2 5

rates. The pooled analysis of data showed that the test genotype produced the highest grain yield (5.9 t ha ),1

number of productive tillers plant  (4.6), spike length (10.5 cm), number of grains spike  (60.2), 100-grain1 1

weight (4.0  g)  at  150-75  kg  N-P O  ha .  Similarly,  the  maximum  N  uptake  (154.7 kg ha )  and  P  uptake2 5
1 1

(20.5 kg ha ) was observed at N-P O   @ 150-75 kg ha ,  while  the  maximum  plant  height  (104. 4 cm)  and1 1
2 5

straw yield (7.9 t ha ) was achieved at 150-110 kg N-P O  ha . The highest total recovery of N (72.0 %) and1 1
2 5

P (20.7 %) was observed  at  120-90 and  150-75  kg  N-P O   ha ,  respectively.  Economic  analysis  revealed2 5
1

that maximum profit of Rs. 113139 ha  was  accrued  with  the  application  of  150-75  kg  N-P O   ha .  Thus,1 1
2 5

the application of N-P O  @ 150-75 kg ha  can be suggested as the most cost-effective dose  for achieving2 5
1

maximum harvest of wheat genotype ‘BWQ-4’ under the agro-climatic conditions of Tando Jam, Sindh.

Key words: Balanced fertilization  Nitrogen  Phosphorus  Variety  Wheat

INTRODUCTION to 70 percent of the wheat yield potential through various

Wheat is the staple food and contributes 37 % to crop [1].
total calorie intake in Pakistan [1]. It accounts for 2.1 % of Nitrogen and phosphorus deficiencies are major
country’s GDP and 10.0 % of the value added in nutritional constraints to plant growth and development
agriculture. During 2014-15, wheat was cultivated on 9.18 on more than 90 % of Pakistani soils [4]. Nitrogen plays a
million ha area, with an annual production of 25.48 million central role in plant metabolism and is fundamental
tons and an average yield of 2.78 t ha  [2]. The average component of amino acids, nucleic acids, photosynthetic1

yield is still lower than other wheat producing countries pigments, enzymes and secondary metabolites [5].
of    the   world,   although  considerable   improvements Adequate   supply   of  nitrogen  increases  plant  height,
in the genetic potential of the crop have been made. tiller   count    per   plant,   spike   length,   number   of
Among many factors responsible for this yield gap, grains per spike, 1000-grain weight and  grain  yield of
inadequate and imbalanced crop nutrition is of paramount wheat    crop   [6-10].  Phosphorus  is  primarily  involved
importance. Contribution of balanced use of fertilizers in  energy   metabolism   of   cell  and  is  structural
towards increased yield is from 30 to 50 percent in component  of    ATP,    DNA,    RNA   phospholipids,
different cropping regions of the country [3]. According sugar phosphates and phytic acid [5]. It promotes root
to FAO estimates, annual wheat production in Pakistan growth, vigorous tillering and nutrient uptake in wheat
can be increased upto 33 to 38 million tons by maintaining [11, 12] and hastens crop maturity and seed formation
the wheat production area of 9 million ha and exploiting 60 [13].

management practices including proper nutrition of the
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Farmers in Pakistan preferably apply nitrogenous respectively. Before the onset of experiment, soil samples
fertilizers    without     adding     the    appropriate    inputs were randomly collected at 0-20 cm depth from the
of   other   essential  nutrients  especially  phosphorus. experimental field. The samples were air-dried, grinded to
Such  imbalanced  fertilization  results  in   low   nutrient pass    through    2 mm    sieve    and    analyzed   for
use  efficiency  of  crop  and  poor  soil   fertility   [14]. different   physico-chemical   attributes   such   as  soil
Crops without balanced fertilization may suffer from lower texture [18], soil pH [19] using pH meter (Jenway 3510,
yields and reduced quality of the produce. Therefore, it is Bibby Scientific, UK), soil EC [20] using laboratory
imperative to devise better nutrient management practices conductivity meter (Inolab Cond Level 1, WTW GmbH,
for maximizing crop harvest and maintaining  soil  fertility Germany), soil organic matter [21], total nitrogen [22]
and environmental safety [15]. using a fully automated digestion (Digestor 2040, FOSS,

Inorganic fertilizers are expensive agricultural inputs UK) and distillation unit (2200 kjeltec, FOSS, UK) and
and there is also a problem of shortage of nitrogen and phosphorus [23] using a double-beam Spectrophotometer
phosphorus fertilizer nutrients, confronting the whole (U-2900UV/VIS, Hitachi, Japan). Pre-sowing soil analysis
world [16]. This situation has grave consequences for revealed that the test soil was silty clay loam in texture,
countries  like  Pakistan where   fertilizer   production is non-saline (EC 0.75 dS m  in 1:5 soil: water extract) and
not only expensive but  also  less  than  their  demands. alkaline in reaction (pH 8.4 in 1:5 soil: water extract). It was
Even when     the     fertilizer     supply     is    adequate, poor in organic matter (0.72 %), total nitrogen (0.056 %)
the efficient use of fertilizers is very important for and   AB-DTPA  extractable  phosphorus  (3.72 mg kg )
agricultural sustainability and food security. Additionally, but adequate in AB-DTPA extractable potassium contents
crop genotypes also vary in their nutritional requirements (178 mg kg ). The crop was sown using single row hand
owing to their genetic makeup and environment [17]. drill with row to row distance of 30 cm and the seed rate of
Thus, intensive studies are needed to determine an 125 kg ha . All other crop management practices were
appropriate and economical dosage of fertilizer to enhance uniformly adopted for all the treatments during the whole
crop productivity and consequent profit of the growers cropping period. At crop harvest, the data were recorded
under the given circumstances. In our field for biological, grain and straw yield. The plant samples
experimentation, objective was to find a proper blend of (grain and straw) were collected from each treatment,
nitrogen and phosphorus for a newly evolved wheat oven-dried at 70 °C for 72 hours and grinded in Thomas
genotype ‘BWQ-4’ to obtain maximum yield and Wiley’s mill (Model 3383L10, Thomas Scientific, USA).
economical returns. Total   nitrogen   contents   in  plant  samples  were

MATERIALS AND METHODS Phosphorus   concentration    was    estimated by

Field experiments were conducted during rabi 2013-14 wet digestion with 5:1 mixture of HNO  and HCLO  [26].
and 2014-15 at the Experimental Farms of Nuclear Institute The data obtained during both years were pooled and
of Agriculture (NIA), Tando Jam to evaluate the analyzed statistically using computer based software
nutritional requirements of a newly evolved wheat STATISTIX 8.1. Least Significant Difference (LSD)
genotype ‘BWQ-4’. Ten treatments, including a control, method was used to differentiate treatment means at 5%
were formulated by combining different N levels (0, 90, 120 probability level [27].
and 150 kg ha ) and P O  levels (0, 23, 30, 40, 45, 60, 70,1

2 5

75, 90 and 110 kg ha ) in 4:1, 4:2 and  4:3  N:  P O  ratios. RESULTS AND DISCUSSION1
2 5

A fixed dose of potassium (60 kg K O ha ) was applied2
1

to all plots. The treatments were applied on a fixed layout Plant Height (cm): The data pertinent to plant height
according to randomized complete block design and have been given in Table 1. Various combinations of N
replicated thrice during both years. The size of each and P significantly (P < 0.05) influenced the plant height.
experimental unit was 4m x 4m. All of the phosphorus and The maximum plant height (104.4 cm) was observed in
potassium was applied at the time of seed bed plots fertilized with N-P O  @ 150-110 kg ha , statistically
preparation.   Nitrogen    was    applied    in   three   splits; identical to that (102.7 cm) obtained at 150 kg N + 75 kg
at sowing, first irrigation and booting stage of crop. Urea, P O  ha , while control treatment produced the minimum
di-ammonium phosphate and muriate of potash were used plant height (86.3 cm). Increase in plant height at higher
as a source of nitrogen, phosphorus and potassium, rates of N and P O  might be due to sufficient availability

1

1

1

1

determined by modified Kjeldahl’s method [24].

vanadate-molybdate   yellow   color   method  [25]  after
3 4

2 5
1

2 5
1

2 5
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Table 1: Effect of various N and P combinations and ratios on agronomic parameters of wheat genotype ‘BWQ-4’

                        Plant height (cm)                 Number of tillers plant 1

Treatments -------------------------------------------------------------------------- ---------------------------------------------------------------
(N-P O kg ha ) 2013-14 2014-15 Mean 2013-14 2014-15 Mean2 5

1

Control 85.7 e 86.8 e 86.3 g 3.0 c 2.5 e 2.7 e
90-23 (4:1) 96.9 d 93.4 d 95.2 f 3.8 b 3.2 d 3.5 d
90-45 (4:2) 100.3 c 94.5 cd 97.4 ef 3.9 b 3.7 bc 3.8 cd
90-70 (4:3) 101.7 bc 96.4 bcd 99.0 de 4.4 ab 3.7 bc 4.1 bc
120-30 (4:1) 100.0 cd 95.7 bcd 97.9 de 3.9 b 3.5 cd 3.7 cd
120-60 (4:2) 102.1 bc 97.6 bc 99.8 cd 4.5 ab 3.6 bcd 4.0 bc
120-90 (4:3) 104.6 b 99.1 ab 101.8 bc 4.8 a 3.9 abc 4.4 ab
150-40 (4:1) 103.7 ab 96.3 bcd 100.0 cd 3.9 b 3.5 cd 3.7 cd
150-75 (4:2) 103.9 b 101.4 a 102.7 ab 4.9 a 4.2 a 4.6 a
150-110 (4:3) 106.5 a 102.2 a 104.4 a 4.9 a 4.0 ab 4.5 a

LSD 3.07 3.58 2.35 0.71 0.42 0.39

of nitrogen and phosphorus in soil, which promoted Spike Length (cm): Significant (P < 0.05) variations were
vegetative growth of plants. Our results were supported observed in spike length at various fertilizer treatments
by Khan et al. [8] and Ahmad et al. [10], who also (Table 2). The longest spikes (10.5 cm) were produced at
observed a linear increase in wheat plant height with N-P O  @ 150-75 kg ha , whereas the shortest spike
increasing levels of N and P. length (6.9 cm) was observed in control. Comparable

Number of Productive Tillers Plant : Improved tillering longer spikes at N-P O  @ 150-80 and 150-110 kg ha  and1

capacity is an important determinant of crop yield. no further improvement in spike length was recorded
Productive   tiller   count  per  plant   was   the   highest beyond this fertilizer level. Other researchers have also
(4.6)   in   plots   treated  with N-P O  @ 150-75 kg ha , noticed significant variations in spike length in response2 5

1

while unfertilized plots/control produced the least number to various N and P fertilization rates [8, 28]. 
of productive tillers per plant (2.7) (Table 1). Improved
tillering capacity at higher N and P doses may be Number of Grains Spike : The data shows a significant
attributed    to    adequate   and   balanced  supply of (P < 0.05) influence of different fertilizer treatments on
these nutrients during active tillering stage of the crop. number of grains per spike (Table 2). There was a
Alam et al. [11] and Ahmad et al. [10] also reported a consistent increase in number of grains per spike upto 150
linear increase in number of tillers with each additional kg N + 75 kg P O  ha . Application of N-P O @ 150-75
increment in  nitrogen  and  phosphorus  upto  150-75  kg kg ha  produced the highest number of grains per spike
N-P O  ha . (60.2), while the least number of grains (39.2) was recorded2 5

1

2 5
1

results were revealed by Khan et al. [9] who also noted
2 5

1

1

2 5 2 5
1

1

Table 2: Effect of various N and P combinations and ratios on agronomic parameters of wheat genotype ‘BWQ-4’

                 Spike length          Number of grains spike     100-grain weight (g)1

Treatments ---------------------------------------------------- ---------------------------------------------------- ----------------------------------------
(N-P O kg ha ) 2013-14 2014-15 Mean 2013-14 2014-15 Mean 2013-14 2014-15 Mean2 5

1

Control 6.7 f 7.0 d 6.9 f 38.3 d 40.2 d 39.2 f 2.6 d 2.7 c 2.7 d
90-23 (4:1) 9.4 e 9.5 c 9.5 de 53.4 c 50.9 c 52.2 e 3.5 c 3.5 b 3.5 c
90-45 (4:2) 9.7 cde 10.0 abc 9.8 cd 55.9 c 54.7 ab 55.3 c 3.8 b 3.7 ab 3.7 b
90-70 (4:3) 10.1 abc 10.1 ab 10.1 abc 57.3 bc 55.3 ab 56.3 bc 3.8 b 3.7 ab 3.7 b
120-30 (4:1) 9.5 de 9.3 c 9.4 e 54.9 c 49.5 c 52.2 de 3.7 b 3.7 ab 3.7 b
120-60 (4:2) 10.3 ab 10.3 a 10.3 ab 56.8 bc 50.2 c 53.5cde 3.8 b 3.8 a 3.8 b
120-90 (4:3) 10.3 ab 10.4 a 10.4 ab 61.3 ab 56.5 a 58.9 ab 4.0 a 3.9 a 3.9 a
150-40 (4:1) 9.9 bcd 10.0 ab 10.0 bc 58.1abc 52.3 bc 55.2 cd 3.8 b 3.8 a 3.8 b
150-75 (4:2) 10.4 ab 10.5 a 10.5 a 62.8 a 57.6 a 60.2 a 4.0 a 4.0 a 4.0 a
150-110 (4:3) 10.4 a 10.3 a 10.4 ab 62.5 a 57.8 a 60.1 a 3.9 a 3.8 a 3.9 ab

LSD 0.50 0.63 0.40 5.13 3.50 2.97 0.07 0.28 0.13
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in control plots. An increasing trend in number of grains application rates might be due abundant supply of
per spike with successive increments in P at each level of photosynthates available during grain formation and grain
N indicates the usefulness of phosphorus in seed filling stage of the crop. 
formation and grain filling [29, 30]. Our results were also
supported by Ahmad et al. [10]. Grain and Straw Yield (t ha ): Grain and straw yields of

100-Grain Weight (g): Hundred grain weight improved varying levels of nitrogen and phosphorus as shown in
consistently and significantly (P < 0.05) with the Table 3. Application of N-P O  @ 150-75 kg ha  proved
successive   increments  in   N   and   P   rate   (Table   2). to be statistically superior to the rest of fertilizer
The lowest 100-grain weight of 2.7 g was recorded in treatments, because it produced the highest grain yield of
control treatment,while the highest grain weight (4.0 g) 5.9 t ha . Since grain yield  is  the  outcome  of  various
was recorded at fertilizer level of 150-75 kg N-P O yield components like productive tiller count per plant,2 5

ha and it was statistically at par with 150-110 and 120-90 spike  length,  grains  per  spike,  1000-grain  weight  etc,1

kg N-P O  ha  treatments. Similar findings were revealed thus the higher  values  of  these  yield  components at2 5
1

by Ahmad et al. [10], who reported a marked increase in 150-75 kg N-P O  ha  finally translated into higher grain
100-grain weight upto N-P O @ 150-75 kg ha . Formation yield. Moreover, the highest straw yield (7.9 t ha ) was2 5

1

of healthier grains at medium and higher level of N and P recorded  both  at  150-110  and  90-70   kg   N-P O   ha ,

1

the crop were significantly (P = 0.05) influenced by

2 5
1

1

2 5
1

1

2 5
1

Table 3: Effect of various N and P combinations and ratios on yield of wheat genotype ‘BWQ-4’

                      Grain yield (t ha )                        Straw yield (t ha )1 1

Treatments ------------------------------------------------------------------------- -----------------------------------------------------------------
(N-P O kg ha ) 2013-14 2014-15 Mean 2013-14 2014-15 Mean2 5

1

Control 2.3 e 2.4 g 2.3 f 4.7 h 3.9 g 4.3 f
90-23 (4:1) 4.4 d 3.9 f 4.2 e 5.3 g 5.7 f 5.5 e
90-45 (4:2) 4.9 c 4.3 e 4.6 d 6.5 f 6.2 e 6.3 d
90-70 (4:3) 4.9 c 4.6 cd 4.8 cd 8.1 a 7.7 c 7.9 a
120-30 (4:1) 4.5 d 4.5 de 4.5 de 6.5 f 6.3 e 6.4 d
120-60 (4:2) 5.4 b 4.7 c 5.1 bc 6.6 f 7.1 d 6.9 c
120-90 (4:3) 5.6 b 5.1 b 5.4 b 7.3 c 7.7 bc 7.5 b
150-40 (4:1) 4.9 c 4.6 cd 4.7 cd 7.0 d 7.7 bc 7.4 b
150-75 (4:2) 6.3 a 5.6 a 5.9 a 6.8 e 8.1 a 7.4 b
150-110 (4:3) 5.4 b 5.1 b 5.3 b 7.9 b 7.8 b 7.9 a

LSD 0.30 0.23 0.39 0.18 0.17 0.25

Table 4: Nitrogen uptake as affected by various N and P combinations and ratios

Nitrogen uptake (kg ha )1

--------------------------------------------------------------------------------------------------------------------------------------------------------------------
2013-14 2014-15

Treatments ------------------------------------------------------- ----------------------------------------------------------
(N-P O kg ha ) Grain Straw Total Grain Straw Total Mean2 5

1

Control 37.1 g 11.5 h 48.5 g 38.7 f 9.3 g 48.0 f 48.2 g
90-23 (4:1) 74.1 f 16.3 g 90.3 f 66.3 e 17.4 f 83.7 e 87.0 f
90-45 (4:2) 84.0 de 24.1 f 108.1 de 74.2 de 23.1 ef 97.2 d 102.7 e
90-70 (4:3) 84.9 de 30.2 de 115.0 cd 80.4 cd 28.4 de 108.8 cd 111.9 d
120-30 (4:1) 79.6 ef 27.2 ef 106.8 e 79.1 de 26.4 e 105.5 d 106.1 de
120-60 (4:2) 99.0 c 31.8 cd 130.7 b 86.5 cd 34.4 cd 121.0 b 125.8 c
120-90 (4:3) 103.3 c 35.3 bc 138.6 b 93.2 bc 37.4 bc 130.6 b 134.6 b
150-40 (4:1) 87.5 d 34.7 bc 122.1 c 81.8 cd 38.4 abc 120.2 bc 121.2 c
150-75 (4:2) 121.0 a 36.7 b 157.7 a 108.1 a 43.5 a 151.6 a 154.7 a
150-110 (4:3) 111.4 b 42.5 a 153.9 a 104.4 ab 42.0 ab 146.4 a 150.2 a

LSD 6.23 4.41 7.99 13.98 6.06 11.64 7.79
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while control produced the lowest grain and straw yields reported similar results. Uptake efficiency of N improved
(2.3 and 4.2 t ha , respectively). Similar findings were with successive increments in P O rate at each N level,1

disclosed by Pardeshi et al. [31] and Ahmad et al. [10], which is the result of synergistic interaction between the
who recommended fertilizer level of 150-75 N-P O  kg ha two elements. Crop response to applied N will also be2 5

1

as the most appropriate dosage for maximum harvest of reduced, if soil is P deficient [34]. Phosphorus uptake also
wheat crop. Gandapur and Bhatti [32] also revealed that showed a linear response to the subsequent increments
significant increase in wheat yield can be obtained by in P O  level. Total P uptake was the highest (20.5 kg) at
applying both nitrogen and phosphorus in appropriate 75 kg P O ha  and the lowest (5.0 kg) in the control
and balanced proportions. treatment. It is well documented that plant supplied with

As the test genotype “BWQ-4” produced maximum adequate and balanced proportions of nutrients can
grain yield with the application of N-P O  @ 150-75 kg uptake and utilize the nutrients more efficiently to produce2 5

ha  (4:2 N: P O ), so this level and ratio of N and P can be satisfactory yields [35]. 1
2 5

considered as a balanced and cost-effective dosage for
the tested genotype. Nitrogen and Phosphorous Recovery (%): Recovery of

Total    Nitrogen    and   Phosphorus   Uptake   (kg ha ): significantly (P < 0.05) modified by various fertilizers1

It can be inferred from the results that uptake of both the treatments (Table 6). The maximum N recovery (72.0 %)
nutrients was significantly affected by various fertilizer was achieved at 120-90 kg N-P O ha , which was
treatments (Tables 4 and 5). Nitrogen uptake by the crop statistically identical to recoveries produced by the
was increased from 48.2 to 154.7 kg ha  as N level was treatments viz., 150-75, 150-110 and 90-70 kg N-P O  ha .1

raised from 90 to 150 kg ha . Kumbhar et al. [33] has also On the other hand,  the  least  N  recovery  (43.1  %)  was1

2 5

2 5

2 5
1

nitrogen and phosphorus nutrients in crop was

2 5
1

2 5
1

Table 5: Phosphorus uptake as affected by various N and P combinations and ratios
Phosphorus uptake (kg ha )1

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
2013-14 2014-15

Treatments ---------------------------------------------------------- ------------------------------------------------------------
(N-P O kg ha ) Grain Straw Total Grain Straw Total Mean2 5

1

Control 3.8 f 1.2 f 5.0 f 4.0 d 1.0 e 5.0 f 5.0 g
90-23 (4:1) 7.3 e 1.4 ef 8.6 e 6.5 c 1.4 e 8.0 e 8.3 f
90-45 (4:2) 8.8 d 2.4 d 11.2 d 7.8 c 2.3 d 10.1 cd 10.7 d
90-70 (4:3) 12.4 c 3.7 b 16.2 b 11.8 b 3.5 b 15.3 b 15.7 b
120-30 (4:1) 7.8 e 1.7 e 9.4 e 7.7 c 1.6 e 9.3 de 9.4 e
120-60 (4:2) 12.2 c 3.0 c 15.2 c 10.7 b 3.2 bc 13.9 b 14.6 c
120-90 (4:3) 16.5 ab 4.5 a 21.0 a 14.9 a 4.7 a 19.6 a 20.3 a
150-40 (4:1) 8.9 d 2.5 d 11.4 d 8.3 c 2.7 cd 11.1 c 11.2 d
150-75 (4:2) 17.4 a 3.7 b 21.1 a 15.5 a 4.4 a 20.0 a 20.5 a
150-110 (4:3) 16.1 b 4.9 a 21.0 a 15.1 a 4.8 a 19.9 a 20.4 a
LSD 0.94 0.48 0.94 1.86 0.66 1.39 0.84

Table 6: Nutrient recoveries as affected by various N and P combinations and ratios
                     Nitrogen recovery (%)                  Phosphorus recovery (%)

Treatments -------------------------------------------------------------------------- -------------------------------------------------------------------
(N-P O kg ha ) 2013-14 2014-15 Mean 2013-14 2014-15 Mean2 5

1

Control 0.0 d 0.0 e 0.0 e 0.0 f 0.0 e 0.0 f
90-23 (4:1) 46.5 c 39.7 d 43.1 d 15.9 cd 12.9 cd 14.4 cde
90-45 (4:2) 66.2 b 54.8 bc 60.5 c 13.9 e 11.3 d 12.6 e
90-70 (4:3) 73.9 a 67.6 a 70.8 ab 16.0 cd 14.7 bc 15.3 bcd
120-30 (4:1) 48.6 c 47.9 cd 48.2 d 14.8 de 14.5 bcd 14.7 cd
120-60 (4:2) 68.5 ab 60.8 ab 64.7 bc 17.0 bc 14.9 bc 16.0 bc
120-90 (4:3) 75.2 a 68.9 a 72.0 a 17.8 b 16.3 b 17.0 b
150-40 (4:1) 49.1 c 48.2 cd 48.6 d 16.0 cd 15.1 bc 15.6 bcd
150-75 (4:2) 72.8 ab 69.1 a 71.0 ab 21.5 a 20.0 a 20.7 a
150-110 (4:3) 70.3 ab 65.7 a 68.0 ab 14.5 de 13.5 bcd 14.0 de
LSD 6.92 9.88 6.74 1.50 3.22 1.85
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Table 7: Economic analysis

Treatments (N-P O kg ha ) Production value (Rs) Fertilizer cost (Rs) Profit (Rs) VCR2 5
1

Control ----- ----- ----- -----
90-23 (4:1) 66226 10515 55711 6.29
90-45 (4:2) 86532 13649 72883 6.34
90-70 (4:3) 101417 17209 84207 5.89
120-30 (4:1) 82066 13925 68142 5.89
120-60 (4:2) 105008 18199 86809 5.77
120-90 (4:3) 118045 22472 95573 5.25
150-40 (4:1) 97043 17763 79280 5.46
150-75 (4:2) 135887 22748 113139 5.97
150-110 (4:3) 117007 27734 89273 4.22

Value of wheat grain Rs. 1300/40 kg, Value of wheat straw (bhoosa) Rs. 250/40 kg
Cost of DAP fertilizer Rs. 4000/50 kg, Cost of Urea fertilizer Rs. 1850/50 kg

obtained with 90-23 kg N-P O  ha . Nitrogen recovery CONCLUSIONS AND RECOMMENDATIONS2 5
1

improved with additional P inputs at each N application
level. Fixen et al. [36] also observed higher N recovery The results of the present study revealed that various
with the combined application of N, P and K, compared to growth and yield parameters of tested genotype were
recoveries attained with sole application of N. The highest significantly improved by increasing nitrogen and
P recovery (20.7 %) was recorded when N and P O  were phosphorus levels. However, application of N-P O @2 5

applied at the rate of 150 and 75 kg ha , respectively. 150-75 kg ha  (4:2 N-P O ratio) can be recommended as1

Fertilizer treatment of N-P O @ 90-45 kg ha  produced the most cost-effective and balanced fertilizer dose for2 5
1

the lowest value (12.6%) of P recovery. Recoveries of wheat genotype ‘BWQ-4’ under the agro-climatic
both elements improved as ratio between N and P conditions of Tando Jam, Sindh, Pakistan.
narrowed, implying that a reasonable combination of
fertilizer nutrients can be helpful in improving the REFERENCES
efficiency of these nutrients.

Economic Analysis: Economic analysis was carried out to grain storage issues. Investment Centre Division,
check the profitability of the system under various Food and Agriculture Organization (FAO), Viale delle
fertilizer   treatments   (Table  7)  and   finally   recommend Terme di Caracalla, Rome, Italy.
to   the   farmers  the  most appropriate  rate  of  fertilizers 2. Economic     Survey    of    Pakistan,    2014-15.
for    the  tested   genotype.   The   maximum   profit   of Pakistan Economic Survey, Government of Pakistan,
Rs. 113139 ha   was  accrued  with   the   application   of Finance Division, Islamabad, Pak., pp: 28.1

N-P    O    @   150-75   kg   ha ,   while   minimum  profit 3. Maseh, I., 1994.  Effect  of  different  N  and  P  levels2 5
1

(Rs. 55711  ha )  was obtained with N-P O  @ 90-23 kg on growth and yield of two varieties of wheat1
2 5

ha treatment. Pardeshi et al. [31] also recommended (Triticum aestivum L.). M.Sc. Thesis, Univ. Agric.,1

150:75 kg N: P O  ha  as the most suitable fertilizer level Faisalabad.2 5
1

forwheat to fetch maximum net returns. The highest VCR 4. NFDC, 2003.  Fertilizers  and   their  use  in  Pakistan.
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