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Optimal nitrogen nutrition exercises a strong effect on wheat (Triticum aestivum L.) growth and yield attributes. To 

investigate the possible role of nitrogen fertilizer on yield and yield contributing attributes of different wheat cultivars, a field 

experiment was planned on sandy clay loam soil during 2006-07. Three wheat cultivars (As-2002, Bhakar-2002, Inqlab-91) 

were selected as test crop and were treated with different nitrogen fertilizer inputs viz. (control, 90, 120, 150, 180) kg N ha
-1
. 

The results showed that nitrogen fertilization had a significant effect (P ≤ 0.05) on wheat yield and yield components but 

germination count, and spike length, remained unaffected at varying levels of nitrogen. Among cultivars (As-2002, Bhakar-

2002, Inqlab-91), As-2002 cultivar along with nitrogen treatment 120 kg N ha
-1
 resulted in maximum grain yield (6353 kg ha

-

1
) and harvest index (43.11%) due to enhanced number of spike bearing tillers (395.3), 1000-grain weight (48.57 g) and 

photosynthetic active radiation (815.0 g MJ
-1
). Plant height (92.33 cm), straw yield (9348 kg ha

-1
), biological yield (15390 kg 

ha
-1
) and radiation interception (813.6 g MJ

-1
) increased with increasing levels of nitrogen application compared to the 

control, but further increment beyond 120 kg ha
-1
 in nitrogen input did not affect the yield. The highest mean values of RUE 

on TDM (18.95 g MJ
-1
) and grain yield basis (7.91 g MJ

-1
) were observed when As-2002 cultivar treated with nitrogen level 

of 120 kg ha
-1
 and 150 kg ha

-1
. All the cultivars exhibited poor response when supplemented with 90 kg N ha

-1
. In conclusion, 

120 kg N ha
-1
 proved to be the best rate for higher grain yield of AS-2002 cultivar. 

Keywords: Nitrogen nutrition, wheat, productivity, growth & yield attributes, harvest index, radiation use efficiency  

 

INTRODUCTION 

 

Being a staple food and a rich source of carbohydrates both 

for human beings as well as for animals, wheat crop 

furnishes large amount of energy and protein than any other 

cereal (Naseer-ud-din et al., 2011; Maqsood et al., 2012a). 

Its straw constituents as an essential part of livestock feed 

and for paper making. Due to its immense and multipurpose 

use in daily life, the prosperity and wellbeing of Pakistan 

depends upon good harvest of wheat crop (Shehzad et al., 

2012a). 

Currently, area of wheat is 8.66 million hectares and total 

production is 23.51 million tons with an average yield of 

2714 kg ha
-1
 (GOP, 2011-12). Various biotic and abiotic 

factors (environmental, cultural and genetic) are liable to 

reduce the potential crop yield. Use of chemical fertilizers 

and high potential varieties offer a substantial scope for 

higher crop productivity (Lathwal et al., 1992; Behera, 

1994).  

The selection of improved and high yielding wheat 

genotypes with wide range of adaptation to soil and 

environmental conditions is essential to increase the yield 

(Babar et al., 1992; Khan, (1997). The use of fertilizers as 

nitrogen is most essential mineral nutrient for higher grain 

yield in cereals owing to its role in plant metabolism, leafy 

growth, carbohydrates production and all processes 

associated with protein synthesis. It performs a pivotal role 

in various critical functions as photosynthesis in plants and 

is a major component of amino acids. These amino acids are 

then used in forming protoplasm, the site of cell division and 

plant growth. Also necessary component for several 

vitamins (thiamine, biotin, riboflavin and niacin), nucleic 

acids (RNA and DNA) and enzymatic reactions in plants 

since all plant enzymes are proteins (Shehzad et al., 2012b). 

Nitrogen deficient plants tend to be stunted growth, produce 

fewer tillers than normal and cause chlorosis of leaves due to 

decreased levels of chlorophyll (Wong, 2005). It plays a 

vital role to boost up the wheat growth, productivity and 

grain quality but a lot amount of applied nitrogen goes as 

waste through different processes as utilization, 

denitrification and leaching. It is therefore required to 

increase its use efficiency in a feasible way (Mohsin et al., 

2012). Now a day, synthetic fertilizers are being used 

extensively to maximize the yield of crops. 

For optimizing nitrogen use, achieving acceptable grain 

yield and maintaining adequate grain protein require the 

knowledge of expected nitrogen uptake efficiency and 

utilization within the plant in relation to the right rate of 

nitrogen applied. However, the present study was planned to 

estimate the exact application rates of nitrogen and its 
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impact on growth and yield of different wheat cultivars 

under semi-arid conditions of Faisalabad. 

 

MATERIALS AND METHODS 

 

Site and soil study: To investigate the effect of different 

nitrogen fertilizer rates on growth, yield and radiation use 

efficiency of different wheat cultivars, a field experiment 

was planned at the Agronomic Research Area, University of 

Agriculture, Faisalabad during Rabi season 2006-07 on 

sandy clay loam soil with 28% sand, 36% silt, 45% clay, EC 

of 0.58 dSm
-1
, pH of 8.3, 0.87% organic matter, 9.1 cmolc  

kg
-1
cation exchange capacity (CEC), 0.059% total nitrogen, 

available phosphorus 7.90 ppm and potash 105.70 ppm. 

Seasonal rainfall, relative humidity (R.H), prevailing air 

temperature (min. and max.), pan evaporation, sunshine, 

wind speed and ETo during the crop phase of crop growth 

and development are described in Table 1. 

Experimental design and treatments: The experiment was 

carried out according to randomized complete block design 

(RCBD) with split plot arrangement having a net plot size of 

5 m × 1.5 m. Wheat cultivars namely As-2002, Bhakar-

2002, Inqlab-91 were allocated in main while nitrogen 

fertilizer rates as 0, 90, 120, 150, 180 kg ha
-1 
in sub plots 

under triplicate run. 

Crop husbandry: The wheat cultivars were sown with the 

help of a single row hand drill at 100 kg seed ha
-1
 1

st
 week of 

December 2006. The nutrient supplements as half dose 

nitrogen and full dose of phosphorus (100 kg ha
-1
) was 

applied during seedbed preparation while remaining half 

nitrogen was applied at the time of first irrigation. The crop 

was harvested manually at physiological maturity. This was 

done when the green colour from the glumes and kernels 

disappeared completely. All other cultural practices like 

irrigation, weeding etc. were kept normal except nitrogen 

rates and wheat cultivars.  

Data recording: Observations regarding germination count 

(m
-2
), plant height (cm), spike bearing tillers, spike length 

(cm), spikelets per spike, grains per spike, 1000-grain weight 

(g), grain yield (kg ha
-1
), straw yield (kg ha

-1
), biological 

yield (kg ha
-1
) and harvest index (%) were recorded during 

the course of study by using standard procedures. Radiation 

use efficiency for total dry matter (RUETDM) and grain yield 

(RUEGY) was calculated as the ratio of total biomass and 

grain yield to cumulative intercepted PAR (∑Sa) (Khaliq et 

al., 2008). 

 RUETDM = TDM / ∑Sa 

 RUEGY = Grain yield / ∑Sa 

Where, Sa is the amount of intercepted PAR (Sa), its value 

was determined by multiplying values of Fi with daily 

incident PAR (Si), during the season. Cumulative 

intercepted PAR (∑Sa) was calculated by adding all values 

of intercepted PAR (Sa) recorded at each fifteen days 

interval. 

 Sa = Fi × Si 

Where Si is daily incident PAR and Fi is Fraction of 

intercepted radiation and is calculated by Beer’s law as 

follow 

 Fi = 1-exp (-k × LAI) 

Where k is an extinction coefficient for total solar radiation 

equal to 0.4 for wheat and LAI is the leaf area index. 

Si is calculated by using following formula 

 Si = Total Rs/2 

Where Rs is the solar radiation and it is calculated as follow 

 Rs = [a + b (n/N)] × Ra 

Where, a and b are constants and their values are 0.25 and 

0.5 respectively, n/N is the ratio of actual (n) to maximum 

possible (N) sunshine hours and Ra is the extra terrestrial 

radiation expressed in equivalent evaporation in mm/day. 

Statistical analysis: The collected data were analyzed by 

submitting to Fisher’s analysis of variance (ANOVA) as a 

totally randomized experiment. Differences among 

treatments’ means were compared using least significant 

difference (LSD) at 5% probability level (Steel et al., 1997). 

 

RESULTS 

 

Table 1. Weather data of the experimental site during the course of study 

Temperature R.H. Rain fall Pan 

evaporation 

Sun 

shine 

Wind 

speed Month 

Max. Min. Avg.      

ETo 

 ºC ºC ºC % mm mm hours Km/h mm 

Nov.10 27.1 10.5 18.8 62.3 00.0 02.5 08.5 02.6 02.1 

Dec.10 21.0 05.8 13.4 70.4 00.0 01.3 07.3 03.1 01.1 

Jan.11 15.9 04.3 10.1 73.4 00.0 01.3 05.4 04.3 00.9 

Feb.11 20.2 08.7 14.4 73.0 20.6 01.7 05.5 06.2 01.2 

Mar.11 26.4 13.1 19.8 59.8 06.8 03.5 08.4 05.8 02.5 

Apr.11 32.0 17.2 24.8 47.0 20.9 05.9 09.3 07.2 04.2 

Latitude = 31º- 26' N, Longitude = 73º- 06' E, Altitude = 184.4m 
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Table 2. The mean squares of nitrogen nutrition treatments on yield and yield contributing attributes of different 

wheat cultivars 

Source of variation df GC PH SBT 

Replication (r) 2 11.4 25.8 218.40 

Varieties (V) 2 496.2
NS
 268.1

**
 19394.1

**
 

Error a 4 10.6 5.56 69.4 

Nitrogen (N) 4 1615.1
NS
 495.2

**
 11323.4

**
 

V × N 8 55.3
 NS
 21.5

**
 2083.7

**
 

Error b 24 19.9 3.5 79.3 

  SL SPS GPS 

Replication (r) 2 0.01 6.1 7.2 

Varieties (V) 2 3.1
**
 7.3

NS
 88.1

**
 

Error a 4 0.1 3.8 0.3 

Nitrogen (N) 4 15.9
NS
 36.1

**
 266.4

**
 

V × N 8 0.8
NS
 3.4 

NS
 11.9

NS
 

Error b 24 0.1 1.6 7.1 

  TGW GY SY 

Replication (r) 2 5.5 7623.4 49935.3 

Varieties (V) 2 11.2
NS
 812955.3

**
 331663.3

*
 

Error a 4 5.7 29623.7 22517.4 

Nitrogen (N) 4 92.0
**
 13517694

**
 15850592

**
 

V × N 8 10.3
**
 29176.7

*
 94129.91

**
 

Error b 24 1.5 11886.6 24297 

  BY HI ARI 

Replication (r) 2 144510 0.4 221 

Varieties (V) 2 1861222
**
 14.26

**
 2809

**
 

Error a 4 22413.5 0.6 133 

Nitrogen (N) 4 54921879
**
 110.0

**
 37131

**
 

V × N 8 129989.6
**
 1.6

**
 389

*
 

Error b 24 32643.1 0.5 155.2 

  RUETDM RUEGY  

Replication (r) 2 0.3 0.1  

Varieties (V) 2 1.9
**
 1.4**  

Error a 4 0.1 0.1  

Nitrogen (N) 4 33.9
**
 13.1**  

V × N 8 0.5
**
 0.2*  

Error b 24 0.6 0.1  
NS
 non-significant; 

*, **
 indicates the significance at (P ≤ 0.05); GC (germination count), PH (plant height), SBT (spike 

bearing tillers), SL (spike length), SPS (spikelets per spike), GPS (grains per spike), TGW (1000-grain weight), GY (grain 

yield), SY (straw yield), BY (biological yield), HI (harvest index), ARI (accumulated radiation interception), RUETDM 

(RUE on TDM basis), RUEGY (RUE on grain yield basis) 

 

The nitrogen fertilizer input showed a significant 

improvement in yield and yield attributes of wheat varieties 

as the results for all intended traits are given in Table 2. The 

impact of different nitrogen rates was found to be non-

significant for germination count but significantly 

attributable to the plant height compared to control treatment 

(P ≤ 0.05). The highest plant height (99.67 cm) was attained 

by Inqlab-91 at 180 kg N ha
-1
 fertilizer input which was 

followed by the treatments combination (Inqlab-91 × 150 kg 

N ha
-1
), (Bhakar-2002 × 180 kg N ha

-1
), (Bhakar-2002 × 150 

kg N ha
-1
) along with (99.00 cm), (97.33 cm), (96.67 cm) 

plant height, respectively as compared to that of control 

(Table 3). 

The statistical results revealed that all nitrogen fertilizer 

rates significantly affected the tillering behavior of cultivars 

(P ≤ 0.05). As-2002 cultivar with 120 kg N ha
-1 
application 

produced maximum spike bearing tillers (395.3) which was 

followed by150 kg N ha
-1
 and 180 kg N ha

-1
 along with 

(388.3; 386.7) number of fertile tillers, respectively while 

the lowest mean value of spike bearing tillers (272.7) was 

recorded in case of (Inqlab-91 × 0 kg N ha
-1
) treatment 

combination. Bhakar-2002 cultivar at nitrogen input of 120 
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kg ha
-1
 also provided a better number of spike bearing tillers 

(384.3) compared to other nitrogen fertilizer application 

rates (Table 3). Spike length was remained unaffected by 

nitrogen fertilizer application. Among cultivars, AS-2002 

achieved maximum spike length (10.27 cm) than Bhakar-

2002 and Iqlab-91. There were non-significant results about 

spikelets per spike were determined by the interaction study 

of wheat varieties and nitrogen fertilizer. The application of 

120 kg N ha
-1
 gave maximum spikelets per spike (21.55) 

than control. The beyond limit above 120 kg N ha
-1 
leads to 

Table 3. Germination count, plant height, spike bearing tillers, spike length, spikelets/spike and grains/spike of 

different wheat cultivars as affected by nitrogen nutrition 

Varieties Parameters Nitrogen rates 

(kg ha
-1
) As-2002 Bhakar-2002 Inqlab-91 

Means for 

nitrogen 

0 218.33 217.33 219.55 218.40 

90 219.66 226.66 223.67 223.33 

120 220.33 225.67 224.33 223.44 

150 224.33 223.33 221.00 222.88 

Germination count (m
-2
) 

180 226.66 221.33 226.66 224.88 

Means for varieties 221.86 222.86 223.04  

LSD (P ≤ 0.05) Non-significant 

0 73.33 i 77.67 h 87.67 f 79.56 

90 84.33 g 82.33 de 94.00 cd 86.88 

120 90.00 ef 92.33 de 96.33 bc 92.86 

150 92.33 de 96.67 abc 99.00 ab 96.00 

Plant height (cm) 

180 96.00 bc 97.33 ab 99.67 a 97.67 

Means for varieties 87.19 89.26 95.33  

LSD (P ≤ 0.05) Varieties × Nitrogen = 3.14 

0 273.7 fg 291.0 e 272.7 g 279.13 

90 366.7 c 288.3 ef 288.0 ef 314.33 

120 395.3 a 384.3 ab 309.0 d 362.87 

150 388.3 ab 374.0 b 285.3 efg 349.20 

Spike bearing tillers 

(m
2
) 

180 386.7 ab 373.3 b 285.3 efg 348.43 

Means for varieties 362.14 342.18 288.06  

LSD (P ≤ 0.05) Varieties × Nitrogen = 15.00 

0 10.00 9.40 10.13 9.84 

90 10.40 10.00 9.33 9.91 

120 11.40 9.15 10.22 10.25 

150 9.33 10.20 10.10 9.87 

Spike length (cm) 

180 10.23 10.20 9.74 10.06 

Means for varieties 10.27 A 9.79 B 9.90 B  

LSD (P ≤ 0.05) Varieties = 0.31 

0 15.00 16.00 17.00 16.00 D 

90 20.33 19.66 17.66 19.22 BC 

120 22.66 22.00 20.00 21.55 A 

150 20.66 19.00 19.33 19.66 B 

Spikelets/spike 

180 20.66 19.33 18.33 19.44 B 

Means for varieties 19.86 19.19 18.46  

LSD (P ≤ 0.05) Nitrogen = 0.43 

0 35.33 33.67 34.67 34.56 D 

90 41.33 43.67 40.33 41.77 C 

120 52.67 50.33 45.67 49.55 A 

150 47.67 44.67 40.67 44.34 B 

Grains/spike 

180 44.67 42.00 36.67 41.11 C 

Means for varieties 44.33 A 42.86 B 39.60 C  

LSD (P ≤ 0.05) Varieties = 1.09; Nitrogen = 1.21 
NS
 Non-significant; Means followed by the same letter within a column not differ significantly at (P ≤ 0.05) 
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decline in number of spikelets. The same trend was also seen 

for grains per spike as application of 120 kg N ha
-1 
provided 

the higher grain number (49.55) parallel to no nitrogen 

application. The grain umber goes to be decline by 

increasing its application rate. AS-2002 also performs better 

in giving maximum grains per spike (Table 3).  

The interaction study between nitrogen input and cultivars 

for 1000-grain weight was found to be significant (P ≤ 0.05). 

The best combination of nitrogen fertilizer with cultivars in 

response to maximum 1000-grain weight (48.57 g) was (As-

2002 × 120 kg ha
-1
) contrast to all other nitrogen and 

cultivars combinations. The combinations of (As-2002 × 150 

kg N ha
-1
), (Bhakar-2002 × 120 kg N ha

-1
), (Bhakar-2002 × 

90 kg N ha
-1
), (Bhakar-2002 × 150 kg N ha

-1
) and (Inqlab-91 

× 120 kg N ha
-1
) were statistically non-significant with one 

another and mean values were 44.73 g, 44.73 g, 41.60 g, 

Table 4. 000-grain weight, grain yield, straw yield, biological yield, harvest index and accumulated radiation 
interception of different wheat cultivars as affected by nitrogen nutrition 

Varieties Parameters Nitrogen rates  
(kg ha

-1
) As-2002 Bhakar-2002 Inqlab-91 

Means for 
nitrogen 

0 39.90 ef 36.47 g 38.43 fg 38.26 
90 37.00 g 41.60 b 38.37 fg 38.99 
120 48.57 a 44.73 b 44.33 bc 45.87 
150 44.73 b 44.07 bc 42.30 cd 43.70 

1000-grain weight 
(g) 

180 42.53 cd 39.80 ef 40.93 de 41.08 
Means for varieties 42.54 41.33 40.87  
LSD (P ≤ 0.05) Varieties × Nitrogen = 2.05 

0 3189 g 3045 gh 2889 h 3041.00 
90 5341 d 5084 e 4859 f 5094.67 
120 6353 a 6268 a 6026 b 6215.66 
150 6046 b 5743 c 5391 d 5726.67 

Grain yield  
(kg ha

-1
) 

180 5812 c 5324 d 5251 de 5462.33 
Means for varieties 5348.20 5092.80 4883.20  
LSD (P ≤ 0.05) Varieties × Nitrogen = 183.70 

0 6511 h 6079 i 5945 i 6178.33 
90 8160 f 7953 f 7583 g 7898.67 
120 8675 de 8449 e 8790 d 8638.00 
150 9348 abc 9101 c 9311 bc 9253.33 

Straw yield  
(kg ha

-1
) 

180 9601 a 9447 ab 9354 abc 9467.33 
Means for varieties 8459.00 8205.80 8196.60  
LSD (P ≤ 0.05) Varieties × Nitrogen = 262.70 

0 9699 f 9126 g 8834 g 9219.66 
90 13500 c 13040 d 12440 e 12993.33 
120 14840 b 14720 b 14820 b 14793.33 
150 15390 a 14840 b 14700 b 14976.67 

Biological yield (kg 
ha

-1
) 

180 15410 a 14770 b 14610 b 14930.00 
Means for varieties 13767.80 13299.20 13080.80  
LSD (P ≤ 0.05) Varieties × Nitrogen = 304.00 

0 33.11 f 33.11 f 32.70 f 32.97 
90 39.50 c 39.00 c 39.05 c 39.18 
120 43.11 a 42.79 a 40.67 b 42.19 
150 39.40 c 38.58 c 36.67de 38.22 

Harvest index (%) 

180 37.31 d 36.04 e 33.82 f 35.72 
Means for varieties 38.48 37.90 36.58  
LSD (P ≤ 0.05) Varieties × Nitrogen = 1.16 

0 663.1 e 689.7 d 629.3 f 660.70 
90 746.3 c 730.9 c 731.1 c 736.10 
120 815.0 a 812.3 a 794.6 ab 807.30 
150 813.6 a 811.3 a 789.0 b 804.63 

Accumulated 
radiation 
interception 

180 811.8 a 808.9 ab 788.8 b 803.16 
Means for varieties 769.96 770.62 746.56  
LSD (P ≤ 0.05) Varieties × Nitrogen = 12.12 
NS
 Non-significant; Means followed by the same letter within a column not differ significantly at (P ≤ 0.05) 
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44.07 g and 44.33 g, respectively (Table 4). The maximum 

grain yield (6353 kg ha
-1
) was recorded in AS-2002 cultivar 

at 120 kg N ha
-1
 which was statistically non-significant with 

Bhakar-2002 at 120 kg N ha
-1
 which produced 6268 kg ha

-1 

grain yield. Treatment combinations (AS-2002 × 120 kg N 

ha
-1
) and (Inqlab-91 × 150 kg N ha

-1
) also provided a better 

grain yield (6046 kg ha
-1
); (6026 kg ha

-1
), respectively, 

parallel to control (Table 4). 

Statistical comparison of results described that cultivar AS-

2002 produced the maximum straw yield of 9599 kg ha
-1
 at 

180 kg N ha
-1
 which was followed by the treatment 

combinations (Bhakar-2002 × 180 kg N ha
-1
); (Inqlab-91 × 

180 kg N ha
-1
); (AS-2002 × 150 kg N ha

-1
) along with 9447 

kg ha
-1
; 9354 kg ha

-1
; 9348 kg ha

-1 
of straw yield, 

respectively. The cultivar, AS-2002 also gave maximum 

biological yield (15410 kg ha
-1
) at 180 kg N ha

-1
 which is 

similar when treated with 150 kg N ha
-1
 contrast to other 

treatment combinations. The lowest mean value of 8834 kg 

ha
-1
 was recorded concerning Inqlab-91 cultivar in control 

plot (Table 4). The maximum harvest index of 43.11% was 

obtained with AS-2002 cultivar which was statistically 

similar with Bhakar-2002 cultivar (42.79%) when treated 

with 120 kg ha
-1 
nitrogen rate as compared to control (no 

nitrogen application). Inqlab-91 with 180 kg N ha
-1
 

treatment combination also provided better results about 

harvest index (40.67%) but least as in case of AS-2002 × 

120 kg N ha
-1
 interaction study (Table 4). The combinations 

of AS-2002 × 120 kg N ha
-1
; AS-2002 × 150 kg N ha

-1
; AS-

2002 × 180 kg N ha
-1
; Bhakar-2002 × 120 kg N ha

-1
; 

Bhakar-2002 × 150 kg N ha
-1
 showed more accumulated 

radiation interception ∑Sa than control, having mean values 

of 815.0, 813.6, 811.8, 812.3 and 811.3 MJm
-2
, respectively. 

Bhakar-2002 × 150 kg N ha
-1
 and Inqlab-91 × 120 kg N ha

-1 

also offered acceptable results of accumulated radiation 

interception ∑Sa parallel to other treatments (Table 4).  

Radiation use efficiency on TD basis, AS-2002 cultivar with 

nitrogen rate of 120 kg ha
-1
 offered a maximum TDM based 

radiation use efficiency (18.95 g MJ
-1
) compared to all other 

treatments which was followed by (AS-2002 × 150 kg N ha
-

1
); (AS-2002 × 180 kg N ha

-1
); (Inqlab-91 × 120 kg N ha

-1
); 

(Inqlab-91 × 150 kg N ha
-1
). While the maximum radiation 

use efficiency was achieved with AS-2002 × 120 kg N ha
-1
; 

AS-2002 × 150 kg N ha
-1
; Bhakar-2002 × 120 kg N ha

-1
; 

Inqlab-91 × 120 kg N ha
-1
 combinations with mean values of 

(7.91 g MJ
-1
); (7.61 g MJ

-1
); (7.43 g MJ

-1
); (7.58 g MJ

-1
), 

respectively (Fig. 1; 2). The minimum grain yield basis 

radiation use efficiency (4.41 g MJ
-1
) was attained by 

Bhakar-2002 with no nitrogen application. 

 

DISCUSSION 
 

The growth and yield attributes of wheat plants were 

positively (P ≤ 0.05) affected with nitrogen nutrient 

supplements. In agreement with previous reports, mineral 

nutrients perform a vigorous role in lessening the photo-

oxidative damages triggered by generation of ROS (reactive 

oxygen species) in plants. The supply of mineral elements 

improves the leaf growth through carbon partitioning and 

accumulation of soluble sugars particularly starch. Its 

application also increases antioxidative defense mechanism 

resulted in reduced photo-oxidation of chloroplast pigments 

ultimately abridged leaf senescence (Cakmak, 2005). 

 

 
Figure 1. RUE on TDM basis of different wheat 

cultivars as affected by nitrogen nutrition 

 

 
Figure 2. RUE on grain yield basis of different wheat 

cultivars as affected by nitrogen nutrition   

 

Increased vegetative growth, spike length, spike bearing 

tillers and plant height efficiently can be attributed to 

nitrogen fertilization which greatly helps the plant to expose 

its potential to grow vigorously. The fertilized plants 

efficiently utilize the micronutrients during their growth and 

development, resulting in increased synthesis of proteins and 

other biological molecules. The improvement in growth 

attributes as a result of micronutrient application may be due 

to the enhanced photosynthetic and metabolic activity which 

leads to an increase in various plant metabolic pathways 

responsible for cell division and elongation because the 

chlorophyll contents increased considerably in Zn and B 

treated group of plants. The photosynthesis enhanced in the 

presence of micro elements indicates that it helps to activate 

the synthesis of tryptophan and precursor of indole acetic 
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acid (IAA) which is responsible for stimulation of plant 

growth and accumulation of biomass. The micronutrient 

being a component of ferrodoxin and electron transport are 

also associated with chloroplast. The acceleration in 

photosynthesis is evident for better vegetative growth (Arif 

et al., 2012; Maqsood et al., 2013c). 

The nitrogen application caused a significant increase in 

number of grains, grain weights and grain yield. Actually, 

application of nitrogen enhances the chlorophyll contents 

and hence possessing a vital role in photosynthesis that leads 

to yield maximization and heavier grains by means of more 

assimilate partitioning (Ezzat et al., 1999; Ehsanullah et al., 

2012). Nitrogen application had much greater effect on grain 

yield and this could be due to the fact that application of 

nitrogen fertilizer in plants increases uptake of other 

nutrients. Actually, the supply of nitrogen enhanced the 

development of small roots and root hairs which, in turn 

facilitated the absorbing ability per unit of dry weight 

(Satchithanantham and Bandara, 2001; Gheysari et al., 2009; 

Hammad et al., 2011). The increase in biomass production 

such like that straw and biological yields, were more 

pronounced with nitrogen nutrition application. In fact, 

nitrogen supply enhances the vegetative growth, 

photosynthesis activity, informs green color to the plants and 

also a basic part of chlorophyll contents that contributes 

towards increase net assimilates. Indeed, about 75 percent of 

leaf nitrogen is allocated in chloroplast, most of which is 

used for synthesis of photosynthetic apparatus. Metabolic 

processes, based on protein leading to increase in vegetative 

and reproductive growth and yield are totally dependent 

upon the adequate supply of nitrogen fertilizer (Pandey et 

al., 2000; Naeem, 2001; Singh et al., 2002). 

In the presented results, nitrogen supply significantly 

enhanced the radiation use efficiency on both TDM and 

grain yield basis. The TDM and grain yield were strongly 

dependent and related to Fi, as there were positive and linear 

relationships between them. The domino effect is due to the 

rate of dry matter production was directly proportional to the 

amount of intercepted radiation and the efficiency with 

which the light energy was converted to TDM (Saleem et 

al., 2011). Improved dry matter accumulation and grain 

yield of AS-2002 cultivar is due to higher fraction of 

intercepted radiation. The variation in radiation use 

efficiency might be due to the changes in radiation 

interception influenced by the levels of nutrients in plants, 

mainly by nitrogen (Calviglia and Sadras, 2001; Scott et al., 

2003; Maqsood et al., 2012b). The higher availability of 

nutrients to plants in the integrated plant nutrition system 

due to a faster mineralization of the incorporated organic 

matter in the soil leads towards higher radiation use 

efficiency. 

 

Conclusion: In conclusion, the growth and productivity of 

wheat cultivars significantly responded to nitrogen fertilizer 

input. The growth and yield components as spike length, 

spikelets per spike, spike bearing tillers, 1000-grain weights 

and number of grains of AS-2002 cultivar were increased 

with nitrogen application, but the further increase in nitrogen 

beyond 120 kg ha
-1
 did not affect the grain yield of wheat 

crop. 

 

REFERENCES 

 

Arif, M., M.A. Shehzad, F. Bashir, M. Tasneem, G. Yasin 

and M. Iqbal. 2012. Boron, zinc and microtone effects 

on growth, chlorophyll contents and yield attributes in 

rice (Oryza sativa L.) cultivar. Afr. J. Biotechnol. 11: 

10851-10858. 

Behera, A.K. 1994. Response of wheat (Triticum aestivum 

L.) varieties to sowing dates. Ind. J. Agron. 42: 247-

253. 

Babar K.N., A. Qayyum and A. Rashid. 1992. Response of 

different wheat varieties to variations in rainfall and soil 

condition. Pak. J. Agric. Res. 13: 11-12. 

Calviglia, O.P and V.O. Sadras. 2001. Effect of nitrogen 

supply on crop conductance, water and radiation use 

efficiency of wheat. Field Crop Res. 69: 249-266. 

Cakmak, I. 2005. The role of potassium in alleviating 

detrimental effects of abiotic stresses in plants. J. Plant 

Nutr. Soil Sci. 168: 521-530. 

Ezzat, M.A., H. Kazemi, M.R. Shakiba and M. Valizadeh. 

1999. Effect of various rates and dates of nitrogen 

fertilizer application on yield components of spring 

wheat in Tabriz. Iran. J. Agric. Sci. 29: 787-800. 

Ehsanullah, K., Jabran, G. Asghar, M. Hussain and M. 

Rafiq. 2012. Effect of nitrogen fertilization and seedling 

density on fine rice yield in Faisalabad, Pakistan. Soil & 

Env. 31: 152-156. 

Government of Pakistan. 2012. Economic Survey of 

Pakistan 2011-12. Ministry of Food, Agriculture and 

Livestock, Economic Wing, Islamabad, Pakistan. 

Gheysari, M., S.M. Mirlatifi, M. Bannayan, M. Homaee, G. 

Hoogenboomb. 2009. Interaction of water and nitrogen 

on maize grown f or silage. Agric. Water Manag. 96: 

809-821. 

Hammad,  H.M., A. Ahmad, T. Khaliq, W. Farhad and M. 

Mubeen. 2011. Optimizing  rate of nitrogen application 

for higher yield and quality in maize under semiarid 

environment. Crop & Env. 2: 38-41. 

Khan, A.B. 1997. Growth and yield response of three wheat 

genotypes to different levels of N, P, and K. M.Sc. 

Thesis, University of Agriculture, Faisalabad, Pakistan. 

Khaliq, T., A. Ahmad, A. Hussain, A.M. Ranjha and M.A. 

Ali. 2008. Impact of nitrogen rates on growth, yield, and 

radiation use efficiency of maize under varying 

environments. Pak. J. Agri. Sci. 45: 1-7. 



Maqsood, Shehzad, Ramzan & Sattar 

 448 

Lathwal, O.P., D.N. Rathore and R. Singh. 1992. Effect of 

nitrogen and irrigation levels on N use efficiency in 

wheat. Hary. Agric. Uni. J. Res. 22: 113-114. 

Maqsood, M., M.A. Shehzad, M. Ahmed and W. Ahmad. 

2012a. Seasonal growth attributes of wheat (Triticum 

aestivum L.) genotypes in response to moisture regimes 

under semi arid environment. Pak. J. Agri. Sci. 49: 275-

280. 

Maqsood, M., M.A. Shehzad, M.A. Sarwar, H.T. Abbas and 

S. Mushtaq. 2012b. Impact of different moisture 

regimes and nitrogen rates on yield and yield attributes 

of maize (Zea mays L.). Afr. J. Biotechnol. 11: 8449-

8455. 

Maqsood, M., M.A. Shehzad, S.N.A. Ali and M. Iqbal. 

2013c. Rice cultures and nitrogen rate effects on yield 

and quality of rice (Oryza sativa L.). Turk. J. Agric. For. 

37: 665-673. 

Mohsin, A.U., J. Ahmad, A.U.H. Ahmad, R.M. Ikram and 

K. Mubeen. 2012. Effect of nitrogen application through 

different combinations of urea and farm yard manure on 

the performance of spring maize (Zea mays L.). J. 

Anim. Plant Sci. 22: 195-198. 

Naeem, M. 2001. Growth, radiations use efficiency and 

yield of new wheat cultivars under variable nitrogen 

rates. M.Sc. Thesis, University of Agriculture, 

Faisalabad, Pakistan. 

Naseer-ud-din, G.M., M.A. Shehzad and H.M. Nasrullah. 

2011. Efficacy of various pre and post-emergence 

herbicides to control weeds in wheat. Pak. J. Agri. Sci. 

48: 185-190. 

Pandey, R.K., J.W. Maranville and A. Admou. 2000. Deficit 

irrigation and nitrogen effects on maize in a Sahelian 

environment I. Grain yield and yield components. 

Agric. Water Manag. 46:1-13. 

Shehzad, M.A., M.A. Nadeem, M.A. Sarwar, G.M. Naseer-

ud-Din and F. Ilahi. 2012a. Comparative efficacy of 

different post-emergence herbicides in wheat (Triticum 

aestivum L.). Pak. J. Agri. Sci. 49: 27-34. 

Singh, C.B., J. Kumar, A.A. Khan, R.A. Katiyar and A.K. 

Katiyar. 2002. Effect of nitrogen and dates of sowing on 

yield and quality of wheat (Triticum aestivum L.) seeds. 

Prog. Agric. 2: 92-93. 

Saleem, M, M. -Ul-Hassan, S.S. Alam and A. Javaid. 2011. 

Fraction of intercepted radiation of cotton responds to 

irrigation and integrated plant nutrition. Pak. J. Bot. 43: 

2875-2879. 

Satchithanantham, S. and D.C. Bandara. 2001. Effect of 

nitrogen fertilizer and irrigation on growth performance 

of maize (Zea mays L.) in the mid country of Sri Lanka. 

Trop. Agric. Res. 13: 431-434 (CAB Absts.). 

Shehzad, M.A., M. Maqsood, S. Iqbal, M. Saleem, M.-ul-

Hassan and W. Ahmad. 2012b. Impact of nitrogen 

nutrition and moisture deficits on growth, yield and 

radiation use efficiency of wheat (Triticum aestivum L.). 

Afr. J. Biotechnol. 11: 13980-13987. 

Steel, R., J.H. Torrie and D.A. Dickey. 1997. Principals and 

Procedures of Statistics: A Biometrical Approach, 3
rd
 

Ed. McGraw Hill Book Co. Inc. New York, USA. 

p.352. 

Scott, G.D., J.E., Erickson and E.L. Kruger. 2003. Foliar 

morphology and canopy nitrogen as predictors of light-

use efficiency in terrestrial vegetation. Agric. and Forest 

Meteorol. 115: 163-171. 

Wong, M. 2005. Visual symptoms of plant nutrient 

deficiencies in nursery and landscape plants. Soil and 

Crop Manag. 10: 1-4. 

 


