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ABSTRACT 

 
A study was conducted at Adaptive Research Farm, Karor (Layyah), Pakistan 
during 2004-05 to 2005-06 to enhance N use efficiency. In both years, wheat 
cultivar Uqab-2000 was sown at seed rate of 125 kg per hectare. Layout system 
was randomized complete block design with three replications. Nitrogen was 
applied to crop at different timings. According to pooled data of both years 
application of half of recommended N (128 kg/ha) just after first irrigation and 
remaining half just after second irrigation gave maximum grain yield (4688 
kg/ha) and harvest index (40.84%). However, biological yield was higher (12120 
kg/ha) with application of half of recommended N (128 kg/ha) after one day of 
Ist irrigation and remaining half after one day of 2nd irrigation.  
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INTRODUCTION 
 
Wheat (Triticum aestivum L.) like other crops responds greatly to various 
agro-management practices. Especially added nitrogen plays dominant role 
in various growth process being an internal part of chlorophyll, a constituent 
of enzyme proteins and nucleic acids (3).  Yield and yield components of 
wheat are greatly increased by increasing N level (1). Nitrogen is a key factor 
in achieving optimum grain yield. Plant use efficacy of added nitrogen 
depends upon several factors including application time, rate of nitrogen 
applied, cultivar and other climatic conditions (7).  
 
Development of cropping system that effectively uses nitrogen is important to 
reduce cost of nitrogen fertilizer input and minimize nitrate contamination. 
Cropping system influence nitrogen use efficiency by affecting many nitrogen 
related soil and plant physiological processes (5). The most important role of 
nitrogen in plant is its presence in structure of protein. However, excessive 
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nitrogen causes lush succulent growth, resulting greatly in increased danger 
of lodging, delay maturity and susceptibility to diseases (4). 
 
Present study was conducted to investigate beneficial effects of different 
timings and methods of nitrogenous fertilizer application to wheat crop under 
Thal condition. 
 

MATERIALS AND METHODS 
 
This study was conducted at Adaptive Research Farm, Karor, Layyah, 
Pakistan during 2004-05 and 2005-06. First experiment was sown during 
second week of November 2004 and second in November 2005. Layout 
system was randomized complete block design having three replications in a 
net plot size of 5.4 x 9 meter. Seedbed was prepared uniformly for all 
treatments. Wheat cultivr Uqab-2000 was sown using seed rate of 125 kg per 
hectare. NPK was applied at rate of 128-114-62 kg per hectare. Full dose of 
phosphorus and potassium was applied at sowing time using source as 
single super phosphate (SSP) and muriate of potash (MOP), respectively. 
Nitrogen was applied according to following treatments. 
 

T1 = Application of ½ N as basal dose and ½ N with first irrigation, 
T2 = ½ N with first irrigation and ½ N with second irrigation, 
T3 = ½ N just after first irrigation and ½ N just after second irrigation, 
T4 = ½ N after one day of first irrigation and ½ N after one day of second 

irrigation. 
T5 = ½ N after three days of first irrigation and ½ N after three days of 

second irrigation. 
 

All agronomic practices were kept uniform for all treatments. Data collected 
on different crop characteristics were analyzed statistically by employing M-
Stat C programme and differences among treatment means were compared 
by using least significant difference (LSD) test at 5 percent probability level 
according to Steel and Torrie (6). 
 

RESULTS AND DISCUSSION 
 

All treatments showed significant effect on growth and yield parameters of 
wheat during both years of experiment (Table 1). Plant height was maximum 
(92.2 cm) when half N was applied just after first irrigation and remaining half 
just after second irrigation (T3) (Table 2). Important parameters which directly 
affected economic yield were fertile tillers and number of spikelets per spike 
which also remained at top in T3. In case of biological yield, application of half 
of N after one  day  of first irrigation and half of N after one day of second 
irrigation (T3) excelled (Table 1) during both years. T4 produced more 
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biological yield during both years i.e. 11830 kg in first year and 12410 kg per 
hectare in second year than other treatments. For most important parameters 
i.e. grain  yield and harvest index, 
 
 Table 1. Influence of different timings of N application on wheat yield parameters 

(2004-05 and 2005-06). 
 
Treatments Plant height (cm) Fertile tillers/m2 
 2004-05 2005-06 2004-05 2005-06 
T1 82.63c 81.91b 230.7 b 244.7ab 
T2 88.13b 89.94a 240 ab 245ab 
T3 92.83a 91.57a 268.7 a 266.7a 
T4 85.17bc 82.07b 226 b 227b 
T5 82.57c 82.07b 210.3 b 218b 
LSD 4.26 4.839 31.27 29.50 
 Number of spikelets/spike Biological yield (kg/ha) 
T1 16.95ab 17.24ab 10150 c 10810 c 
T2 17.47a 17.65a 10880 bc 11630 b 
T3 17.47a 17.45ab 11270 ab 11760 b 
T4 16.17bc 16.27bc 11830 a 12410 a 
T5 15.87 c 15.95 c 11140 ab 10860 c 
LSD 0.879 1.266 942.4 634.9 
 Grain yield (kg/ha) Harvest index (%) 
T1 3663c 3826c 36.21b 35.51 b 
T2 4040b 4251b 37.16b 36.55 b 
T3 4600a 4776a 41.00a 40.67 a 
T4 3603cd 3766c 30.46c 30.37 d 
T5 3550d 3565d 31.90c 32.85 c 
LSD 79.50 65.36 2.945 1.75 
Figures sharing the same letter in a column do not differ statistically (P < 0.05) by LSD test. 
 
T3 performed better (grain yield 4600 in first year and 4776 kg/ha in second 
year). These results agree to those of Clobanu et al. (2). Similarly harvest 
index (41% in first and 40.67 % in second year) was significantly higher in T3 
than other treatments. The reason is that ammonical fertilizer was given an 
immediate media in the form of water to make ammonical solution which 
provided available form of nitrogen in the form of ammonia. When this 
solution moved down to root zone maximum nitrogen was absorbed by roots 
from this solution. Overall T5 (application of half of nitrogen after three days of 
first irrigation and half of nitrogen after three days of second irrigation) 
performed poorly as compared to all other treatments. It was observed that 
after one and three days of irrigation (T4 and T5) there was low moisture in the 
field and crop plants could not take up nitrogen in an appropriate manner. 
Besides nitrogen was applied in the form of urea that lost due to volatilization 
because there was low moisture as compared to T3. When N was applied 



M. A. Ali  et al.  

J. Agric. Res., 2009, 47(1) 

34 

with irrigation low yields were recorded due to fact that irrigation water applied 
by flooding took time to reach different parts of same field. The urea remained 
in an open environment for some period, which again resulted in the loss of 
ammonia through volatilization. In T1 ammonia lost by leaching due to the fact 
that there was no crop plants in the field at that time. Moreover, germination 
does not require any external nutrients to proceed in wheat, because it uses 
the seed reserves for germination. Pool data of 2004-05 and 2005-06 (Table 
2) showed that T3 gave maximum plant height (92.2 cm) followed by T2 
(89.0). Similarly, T3 stood first in number of tillers (267.7/m2) followed again 
by T2 (242.5). But number of spikelets per spike was more in T2 (17.56). 
 
Table 2. Pooled data of two years regarding influence of different timings of N 

fertilizer application on wheat yield parameters. 
 
Treatments Plant 

height 
(cm) 

Fertile 
tillers/m2 

No. of 
spikelets/ 

spike 

Biological 
yield 

(kg/ha) 

Grain yield 
(kg/ha) 

Harvest 
index (%) 

T1 82.3 237.7 17.10 10480 3744.50 35.86 
T2 89.0 242.5 17.56 11255 4145.50 36.86 
T3 92.2 267.7 17.46 11515 4688.00 40.84 
T4 83.6 226.5 16.22 12120 3684.50 30.42 
T5 82.3 214.1 15.91 11000 3557.50 32.38 
 
In case of biological yield, T4 (1/2 N after one day of irrigation and ½ N after 
one day of second irrigation) produced maximum (12120 kg/ha). Grain yield 
achieved from T3 (4688 kg/ha) with prominent difference as compared to 
other treatments with the highest percentage of harvest index (40.84%). 
 

CONCLUSION 
 
The study concludes that application of nitrogen just after irrigation in split 
doses (just after first and second irrigation) produced maximum yield. 
Increase in grain yield was due to higher number of productive tillers and 
number of grains per spike. 
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