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ABSTRACT 
 

The study was conducted at Agronomy (Forage Production) Section, Ayub 
Agricultural Research Institute, Faisalabad, Pakistan during 2010-11 and 2011-
12. The primary objective was to study effect of foliar application of urea on oat 
forage productivity and to enhance nitrogen use efficiency. Six foliar 
applications of urea viz. 0.5%, 1%, 1.5%, 2%, 2.5%, 3% along with ½ 
recommended dose of N (40 kg/ha) were compared with recommended dose of 
N (80 kg/ha) under Faisalabad conditions. Recommended dose of N as soil 
application was treated as control as no foliar application of urea was applied 
in this treatment. Oat variety CK-1 was sown using 80 kg seed/ha during 
second week of October 2010 and 2011 in RCBD at research area of the 
section. The crop was sown in 30 cm apart rows in net plot size of 3x6 meter. 
Maximum plant height (153.5 cm), number of tillers per plant (26.33) and green 
fodder yield (56.28 t/ha) was observed in T7 where recommended N dose as soil 
application (½ N at sowing and ½ N 60 DAS) was applied without foliar 
application of urea. The yield was statistically at par with treatment T3 (50.85 
t/ha) where ½ N was applied at sowing along with 1.5% foliar spray of urea 60 
DAS. The results showed that ½ recommend dose of N along with 1.5% foliar 
application of urea 60 DAS saved almost 1 bag of urea per hectare without 
affecting green fodder yield of oat. 
 

KEYWORDS: Avena sativa; urea; foliar application; forage productivity; 
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INTRODUCTION 
 
An adequate and nutritious fodder has direct effect on animal performance in 
the form of milk and meat production (12).The foliar application of urea not 
only increases forage yield but also enhances fodder quality. It was 
concluded that foliar application of urea increased forage yield and yield 
components of oat (2). Some earlier scientists found that 4% foliar 
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application of urea increased plant height, spike length, 1000-grain weight, 
biological yield and grain yield of wheat. (7).Yield can be increased through 
better management including foliar application (14). It has been concluded 
that foliar application of nitrogen is only effective for forage crops (1). It was 
also found that 0.5% application of B at early ,mid and late whorl stage along 
with  recommended dose of NPK is considered effective to enhance fodder 
yield of maize(8) which reflects that foliar application of nutrients has positive 
effect on crop growth. It was also investigated that foliar application of urea is 
an effective way to enhance fodder yield of oats in northern areas of Gilgit, 
Pakistan (5).Remarkable increase in yield and yield components of oats was 
also recorded by different combinations of soil and foliar application of urea 
(2). It was described that foliar spray of N and P favorably influenced the 
growth parameters, yield attributes, green cob and fodder yield of sweet corn. 
It was also found that 7.5 % concentration of N & P at 20 and 40 days after 
sowing gave significantly higher growth parameters, thicker cobs and 
increased fodder yield (3). It has been observed that foliar application 
enhanced photosynthesis and biomass of soybean (4). In another 
investigation it was observed that late foliar application of urea could lower 
nitrogen use efficiency hence at earlier stages of crop growth foliar spray of 
nutrients is effective (6). Jamal and Ahmed stated that foliar application of 
urea is an effective way to enhance nitrogen use efficiency, fertilizer saving 
and biomass increase (9). Keeping in view the above mentioned facts, the 
present study was undertaken to evaluate the effect of foliar application of 
urea on forage productivity of oats. 
 

MATERIALS AND METHODS 
 

This study was carried out in the field area of Agronomy (Forage Production) 
Section, Ayub Agricultural Research Institute, Faisalabad, Pakistan located at 
31º.26 N, 73 º.60 E and 184 m above sea level  during the winter season 
2010-11 and 2011-12. Oat variety CK-1 was sown using seed @ 80 kg per 
hectare in RCBD with four replications. The recommended dose of N (80 
kg/ha) and P (60 kg/ha) was used. All P along with ½ N was applied at 
sowing time in all the treatments while remaining ½ N was applied 60 DAS in 
T7 only. In T1 to T6, urea was sprayed once @ 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0% 
at 60 DAS, respectively.  
 
The treatments used are given below:- 
 
T1 = ½ N as soil application at sowing + 0.5 % foliar spray of urea 60 DAS (one spray) 
T2 = ½ N as soil application at sowing + 1.0 % foliar spray of urea 60 DAS (one spray) 
T3 = ½ N as soil application at sowing + 1.5 % foliar spray of urea 60 DAS (one spray) 
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T4 = ½ N as soil application at sowing + 2.0 % foliar spray of urea 60 DAS (one spray) 
T5 = ½ N as soil application at sowing + 2.5 % foliar spray of urea 60 DAS (one spray) 
T6 = ½ N as soil application at sowing + 3.0 % foliar spray of urea 60 DAS (one spray) 
T7 = Recommended N as soil application (½ N at sowing and ½ N 60 DAS) (control) 

 
The crop was sown in 30 cm apart rows with single row hand drill. Plot size of 

3×6 meter was used for each treatment and to separate the treatments from 

each other, a buffer zone of 1 meter was provided. A composite soil sample 

from 0-30 cm depth was collected from experimental area and got analyzed 

during every season before sowing the crop. Soil analysis results               

are presented in Table 1.  
 

Table 1. Physical and chemical analysis of experimental soil (0-30 cm). 
 

S. No.   Soil property  Values 
A Physical analysis Year 2010-11 Year 2011-12 

1 Sand 40.69 41.64 
2 Silt 42.93 41.95 
3 Clay 16.38 16.35 
4 Textural class Loam Loam 
B Chemical analysis   

1 pH 8.7 8.6 
2 Total soluble salts 0.22 0.21 
3 Organic matter 0.43% 0.38% 
4 Available P ppm 10.5 10.2 
5 Potassium K ppm 390 388 

 

 

The soil analysis report indicated that soil was loam in texture, alkaline, 
deficient in organic matter, however sufficient P and K were present (Table 1) 
 
Meteorological data regarding temperature (minimum and maximum), relative 
humidity and rain fall during crop growth period for both years from sowing to 
harvesting was recorded accordingly and is given in Table 2.  Data  regarding  
 
Table 2. Monthly mean weather attributes recorded during crop growth period for both 

years. 
 

Months 

Temperature (°C) 
Relative humidity (%) Rainfall (mm) 

Maximum Minimum  

2010-11 2011-12 2010-11 2011-12 2010-11 2011-12 2010-11 2011-12 

October 33.0 33.1 17.7 17.6 87.3 86.1 - 5 

November 28.2 28.1 10.4 10.5 87.7 88.9 - 2 

December 22.2 22.3 6.1 6.2 83.9 93.2 1 8 

January 19.4 19.5 4.8 4.7 8.05 90.6 34 16 

February 22.2 22.1 7.6 7.5 78.95 89 - 18 

March 27.4 27.3 12.6 12.7 77.8 84.8 - 23 

Total rainfall 35 72 



N. Akhtar et al.  

J. Agric. Res., 2014, 52(1) 

94

plant height, number of plants per square meter after germination, number of 
tillers per plant, number of leaves per tiller and green fodder yield was 
recorded. Green fodder yield was recorded by harvesting the plots and then 
converted to ton per hectare. The plant height was measured by averaging 
the natural standing height of five plants per plot. The results were analysed 
by using MSTAT program (11). 

 

RESULTS AND DISCUSSION 
 

Fodder yield components 
 
Plant height: Final plant height recorded at maturity showed significant 
difference among the treatments during both growing seasons (Table-3). 
Maximum plant height (149.80 cm) was attained by oat crop in T7 followed by 
T3 (131.0 cm) during 2010-11. Whereas in T1, crop attained lowest plant 
height (118.8 cm). During year 2011-12, maximum plant height (157.3 cm) 
was observed in T7 followed by T3 (126 cm), however minimum plant height 
(113.5 cm) was noticed in T1. Almost similar trend was found in case of 
pooled data of two years. These results are in line with Somoro et al. (8) and 
Dost (5). 
 

Number of plants per square meter after germination: Number of plants 
per square meter were recorded after germination of crop. The results 
revealed no significant differences among treatments during both the 
experimental years perhaps due to the reason that uniform seed rate was 
used. The number of plants per square meter ranged from 55 to 61. 
 

Number of tillers per plant: Data (Table 3) revealed that significant 
differences among treatment means were observed during both the years. 
During 2010-11 the maximum number of tillers were produced by T7 
(27.18/plant) where recommended N was applied as soil application. It was 
followed by T6 (21.25/plant) and T3 (20.85/plant) which were statistically same 
however the lowest number of tillers per plant (17) were produced by T4. 
During 2011-12, the maximum number of tillers per plant (25.48) were 
recorded in T7, followed by T3 (18.25) whereas the lowest number of tillers 
per plant (15.48) were produced by T4 where 2% urea as foliar application 
was given and was at par with T1 (16.85 tillers/plant) and T5 (16.73).The 
pooled analysis of data indicated the same trend. These findings are in line 
with Bhagat et al. (2) and Khan et al. (7). 
 

Number of leaves per tiller: Statistically significant differences among 
treatment means were recorded during both the years (Table 3). During 
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2010-11, maximum leaves per tiller (4.47) were noticed in T7 followed by T3 
(4.05) and was significantly less than T7. However minimum leaves per tiller 
(3.05) were found in T5 (½ N + 2.5% foliar spray of urea 60 DAS) which was 
statistically at par with T2 (3.30).  
 

Table 3. Effect of foliar application of urea on yield components and green fodder 
yield of oat. 

 

Treatments 
Plant height (cm) 

Number of plants/m2 after 
germination 

2010-11 2011-12 
Pooled 
analysis 

2010-11 2011-12 
Pooled 
analysis 

T1 118.8b 108.9c 115.5c 62.76 52.25 57.5 
T2 126.5 b 113.5C 123bc 63.76 53.5 58.63 
T3 131ab 126 B 128.5b 67.76 54.25 60.96 
T4 120b 118.3Bc 119.1bc 63 53 58 
T5 121.5b 119.5bc 120.4bc 63 53.25 58.12 
T6 117.8b 113.8c 115.8c 63.25 47.5 55.37 
T7 149.8 a 157.3a 153.5a 64.75 51 57.87 
LSD 18.79 11.20 10.56 Ns Ns     Ns 
 Number of tillers/plant Number of leaves/tiller 
T1 18.88bc 16.83bc 17.85bc 3.55c 3.17b 3.36c 
T2 19.54bc 17.55bc 18.54b 3.30cd 3.07b 3.18c 
T3 20.85b 18.25b 19.56b 4.05b 3.8a 3.92b 
T4 17c 15.48C 16.24c 3.52c 2.92c 3.22c 
T5 19.40bc 16.73bc 18.06bc 3.05d 3.22c 3.13c 
T6 21.25b 18.18b 19.69b 3.42c 3.20b 3.31c 
T7 27.18a 25.48a 26.33a 4.47a 4.22a 4.36a 
LSD 2.94 2.51 1.86 0.26 0.46 0.25 
 Green fodder yield (t/ha)    
T1 45.0bc 40.22c 42.61d    
T2 45.0bc 42.47bc 42.84cd    
T3 51.25b 50.45ab 50.85ab    
T4 41.8c 40.35c 41.34d    
T5 41.25c 38.03c 39.64d    
T6 44.38bc 43.80ab 48.90bc    
T7 68.75a 53.49a 56.28a    
LSD 7.52 10.10 6.079    

 

During 2011-12, the maximum number of leaves per tiller (4.22) were 
recorded in T7 followed by T3 (3.80) which was statistically same. The 
minimum leaves per tiller (3.07) were noticed in T2. Almost similar trend was 
observed in case of pooled data. These findings are quite in line with those of 
Bhagat et al. (2). 
 

Green fodder yield (t/ha)   
 

It is obvious from the data (Table 3) that significant difference was observed 
among treatment means during both the years. The results indicated that 
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during 2010-11 the maximum green fodder yield (68.75 t/ha) was produced 
by T7 followed by T3 (51.25 t/ha). However minimum green fodder yield 
(41.25 t/ha) was recorded in T5. During 2011-12 the maximum green fodder 
yield (53.49) was also produced by T7 which was however statistically at par 
(50.45 t/ha) with T3 Minimum green fodder yield (38.03 t/ha) was found in T5. 
Almost similar trend was observed in case of pooled data analysis. Our 
results are almost similar to the findings of Bitar et al. (3) who stated that 
foliar spray of N and P favorably influenced the growth parameters, yield 
attributes, green fodder yield of corn.  
 

CONCLUSION 
 

It is concluded from above results that plant height, number of tillers, number 
of leaves per tiller and green fodder yield was recorded in T3 where ½ dose 
of nitrogen was applied as soil application at sowing + urea @ 1.5% as foliar 
application 60 DAS is almost comparable with those of T7 (recommended 
dose of N as soil application i.e. ½ N at sowing and ½ N 60 DAS). It is 
concluded that by applying ½ recommended dose of N alongwith foliar spray 
to oat crop @ 1.5% urea 60 DAS (once), almost one bag of urea per hectare 
may be saved without affecting the green fodder yield of oat. 
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