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ABSTRACT 

Nitrogen-use efficiency in w e t l ~ d  rice ( O w  safiva L.) was studied in a field experiment conducted 
during 1986 and 1987 at Pusa. The highest yield w c  obtained with 100 kg Nha (40 kg N basal + 30 kg 
N at max'qum tillering + 30 kg Nha at panicle-initiation stage). However, it was simila to 80 kg Nha 
when a f r a c i ~ n  of it was applied basal. ?he N uptake, apparent recovery and its efficiency were also 
highest under 129 kg Nha. Similar trend was recorded for the other ancillary characters and yield 
attributes. 

The timing of nitrogen application is an 
important aspect of overall nitrogen 
management in rice (Oryza sativa L.) for 
efficient utilization of this nutrient. Proper 
time of N application minimizes its loss in 
rice fields, which depends on the amount of 
nutrient supply and also environmental 
conditions under which the crop is grown. 
Therefore, a field experiment was conducted 
to examine the fractional N application on 
lowland rice for obtaining more N-use 
efficiency. 

MATERTALS AND METHODS 

A field experiment was conducted at Pusa 
(Bihar) during 2 rainy (kharfl seasons of 
1986 and 1987, using 'Pankaj' rice. The soil 

treatments (Table 1) were replicated 4 times 
in randomized block design. The 
recommended dose of 80 kg N, 40 kg P20, 
and 20 kg %Oha was applied through urea, 
single superphosphate and muriate of potash 
respectively except the control. Besides this, 
a treatment (T,) was also kept where N was 
applied @ 100 kglha in place of 80 kg/ha to 
increase more basal dose of N. The entire 
quantity of P and K were applied basal. 
Nitrogen was applied in splits (Table 1) to 
maintain different fractions. Seedlings of 30 
days were transplanted at 20 cm x 15 cm 
spacing 8 2 seedlingshill on 21 July 1986 
and 1 1 July 1987. The crop was harvested at 
physiological maturity and grain yield was 
reported on 14% moisture basis. 

was calcareous silt-loam, having pH 8.3, 
electrical conductivity 0.45 dSIm, organic RESULTS AND DISCUSSION - . .  

t carbon 0.7%, available P20, 37 kgha and Growth and yield attributes 
available K,O 142 kglha. The rainfall Application of fertilizers (NPK) showed a 
received during the cropping period positive effect on vegetative growth and 
(June-November) was 780 and 1,561 mm in yield attributes (Table 1). Increased N 
1986 and 1987 respectively. A11 the application as basal with P and K increased 



Tabk 1. Effect of N treatments on growth, yield and yield attributes of rice g 
Treament Rnal plant Panicles/ Panicle len- Total spike- l,oo0-grain Grain yield Straw yield 

height (cm) -- m2 gth (cm) letsfpanicle weight (g) (nlha) (qha) 

1986 1987 1986 1987 1986 1987 1986 1987 1986 1987 1986 1987 1986 1987 

T,, Conml T,, No @) + 30 rn + 50 (PI); T,, N,, @) + 40 (MT) + 24 (PI); T,, N,, (B) + 30 (MT) + 30 (PI): T,. N, (B) + 25 (MT) + 25 (PI); 
T,,Nm(B)+3O@K)+3o(PT) - 

B Basal; MT, maximum tillering; PI, panicle initiation 
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the magnitude .of the characters, although 
they failed to differ significantly among 
themselves but were superior to no N as 
basal and the control. This might be due to 
more requirement of N at early stages of 
growth. The results confum the findings of 
Sharma and Prasad (1984) and Sharma and 
Agarwal(1989). 

Grain and straw yields 
The cumulative effect of favourable 

growth and developmental characters 
resulted in higher grain yield under high N 
dose where more N was applied basal in both 
the years. However, all the treatments 
containing N splits as basal application were 
statistically similar. Most of the yield- 
contributory characters, particularly 
panicles/m2 and spikelets/panicle, followed 
the trend of grain yield, which very well 
explains the effect of time of N application 
on the grain yield. 

. The straw yield was 26.2 - 53.3 qha in 
1986 and 31.2 - 56.9 qha in 1987. T, 
treatment also recorded the highest straw 
yield in both the years and it was statistically 

the same where N splits having basal dose 
even. in lower amount was applied. This 
indicates that early application of N would 
have contributed more towards greater 
availability of N for root development, 
resulting in vigorous plant growth and higher 
straw yield. Pate1 (1982) also reported 
similar observations. 

N uptake, utilization and its eflciency 
Nitrogen uptake was maximum under T, 

treatment in both the years (Table 2). In the 
first year T, treatment showed superiority to 
the other treatments, whereas in the second 
year it was closely followed by all the other 
treatments, where N splits having the basal 
dose were applied. This might be due to 
more uptake at early stage of growth. 
Similar trend was obtained for apparent 
recovery by N also. 

The efficiency of N applied to rice was 
judged by kg grainkg applied N (Table 2). 
The efficiency of N was 14.9 - 27.6 kg 
grainkg N in the first year and 12.8 - 24.6 
kg grainkg N in the second year. The lower 
efficiency of 14.9 kg grainkg N (1986) and 

Table 2. Nitragen uptake, apparent recovery and its efficiency as affected by dierent N treatments in rice 
- - 

Treatment N uptake (kg) at Apparent N N-use efficiency (as grain yield 
harvest (grain +straw) recovery (96) kglkg applied N) 

1986 1987 1986 1987 1986 1987 

T~ 32.1 40.5 

Details of treatments are given under Table 1 
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12.8 kg grainkg N (1987) was observed in REFERENCES 
T2 treaanenc which might be due to lower Patel, M. S. 1982. Effect of time of nitrogen application 
early availability of N. The highest on yield and utilization of midlate rice varieties. 

efficiency of N (27.6 kg grainkg N in 1986 Indian J O U ~  of Agronomy 27 (4) : 445-447. 

and 24.6 kg grain/kg N in 1987) was S h m  J. P. and Prasad, R 1984. Response of high 

observed in T6 treatment (Table 2). This yielding varieties of paddy to N and P levels. 
Agricultural Science Digest 4 ( 1 )  : 45-47. 

efficiency Of might be due to Sharma, S. P. and Agarwal, S. K. 1989. Relative 
more absorption and utilization of added N efficiency of nitrogen fertilizers in rice. indimr 

under T6 treatment. J O U ~ U Z  ofAgronomy 34 (1) : 101-102. 




