
lndian J. Agron. 41 (3) : 379-373 (September 1996) 

Urea-nitrogen, yield and nutrient-use efficiency in lowland rice 
(Oryza sativa) as affected by band placement of urea solution 

P. DEVASENAPATHY AND SP. PALANIAPPAN 

Tamil Nadu Agricultural University, Coimbatore 64 1 003 

Received: February 1995 

ABSTRACT 

A field experiment was conducted during 2 seasons (1992-93) with 'IR 50' and 'AIYI' 36' rice 
(Orvza sativa L.) to evaluate tlie band placement of urea solution in comparison will1 l l~c convcnlional . . 
fertilizer application, neem-coated urea (NCU) application and point placement ol ' l~mi~ suocrgranules. 
Higher NH+,-N and lower NO-,-N content in the soil was observed with band place~ncnl ~ I ' L I ~ c ~ I  solution 
in both 'IR j0' and 'ADT 3 6 ' . - ~ i ~ h e r  NH+,-N content was observed, 1 day'after ferlilizcr :~lq)lication 
and it subsequently decreased. Band placement of one-third urea solution N at 15 tl:~ys al'ter 
transplanting, two-thirds N at 35 days after transplanting at 50 and 100 kg Nlha execrtcd ;I signilicant 
positive influence on the yield parameters, yield of rice, agronomic efficiency and recovery o1'N. 

The efficiency of fertilizer N in lowland 
rice cultivation in the tropics is low 
(Yoshida, 1981) due to low N recovery by 
plants, as considerable N is lost by ammonia 
volatilization, denitrification, leaching or 
run-off (Schnier et a!., 1988; De Datta and 
Buresh, 1989). Placement of N fertilizer in 
the reduced soil layer at 5-10 cm depth 
reduces the ammoniacal N concentration in 
flood water (Cao et al., 1984; Schnier et al., 
1988) and crop N recovery rates up to 70%. 
To overcome the laborious process of 
placing the small urea prills or urea 
supergranules (USG) in the deeper layers, a 
mechanical applicator that delivers the urea 
solution in a continuous band at 7.5 cm 
depth in the soil has been fabricated at the 
IRRI. Band application of urea solution in 
rice through the IRRl model urea-solution 
applicator gives higher yields and nitrogen- 
use efficiency (NUE) (Schnier et a!., 1988). 

Hence an experiment was conducted to 
evaluate newly designed I RR l model urea- 
solution applicator on the pattern of release 
of NHC,-N and NO-,-N, NUE and yield of 
rice (Oryza sativa L.). 

MATERIALS AND Mli'l'l IOI)S 

A field experiment was conducted during 
1992-93 at Agricultural Research Station, 
TNAU, Aliyarnagar, with short-duration 
rice varieties, viz. 'IR 50' and 'ADT 3G7, in 
2 seasons. The experimental sLil had pH 
7.5, organic C 23 glkg. 'The experi~wnt was 
conducted in randomized complete-block 
design with 11 treatments and 3 replica- 
tions. Land preparation and ollier cultural 
operations excluding the tt.eatments were 
done as per the standard recommendations. 
Nitrogen @ 100 kg Nllia was applied in  all 
the treahents except band placement. I n  
the band placement of urea solutiop treat- 



Table 1. Effect of treatments on yield component, yield and nitrogen-use eficie~icy 
- 

Treatment Panicles1n1~ Yield (qflla) NUE 

Particulars N 'IR 50' 'ADT36' Grain Straw Agrononlic Apparent 
(kgfl1a) - efticie~lcy (kglkg) recovery ( O h )  

'IR SO' 'ADT 36' 'IR 50"ADT 36' - 
'IR 50' 'ADT 36' 'IR 50' 'ADT 36' 

T,, Control (no N) 0 460 

T,, BC 50% N basal + 25% N 100 510 
each at 15,35 DAT as PU 

T,. BC 50% N at 15 DAT + 25% N 100 555 
each at 35,45 DAT as PU 

T,. BC 25% N at 7 DAT as PU + BP 50 540 
of urea solution @ 25% N each at 
15,25,35 DAT 

T5. BC 25% N at 7 DAT as 100 560 
PU + BP of urea solution 
@ 2596N each at 15,25.35 DAT 

T,, BP of urea solution @ 113 50 590 
N each at 15, 25,35 DAT 

T,. BP of urza solution @ 1!3 N 100 600 
each at 15, 25.35 DAT 

Ti BP ofurea solutio~~ @ 113 N 50 600 
each at 15.25.35 DAT 

T6 BP of urea solution @ 113 N at 100 615 
15 D.4T - 22i3 N at 35 D.4T 

T,iPoint plauemu~t of LSG I 00 565 
T I I  BC 50°0 S basal as  SCC 100 555 

2 i00S  at 15 D.-IT as SBL- 
2 jo0S  aar 35 D.iT as PC 

CD (P = 0.05) 12 Statistically not analyssd 

BC. Broadcasting, BP. band pldcenlent: NCC. neem-coatsd urea: NBU. necn~-blendsd urea. PU. prillzd urea. USG. urea supergranult?~ 
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Fig. 1. NH,+-N content (kgha) under 'IR 50' rice (Details of treatments are givcn ill 'l';~lA! I ) 

ments 2 doses, viz. 50 and 100 kg Nlha, of  prilled urea was dissolved in pre-calculat- 
were applied. In treatments o f  band place- ed volume o f  water to get the urea solution 
ment of  urea solution, the required quantity and applied through the urea solution appli- 



(Vol. 41, No. 3 

BASAL 7 DAT 

1 1  1 2  1 3  7 4  TS T I  1 7  TB TO TI0  TI1 T1 T 1  TJ T 4  T t  TO T I  TB T8  TI0 111 

Treatments ' rl ' Treatments 
I 

15 DAT 
14 

-25 DAT 

Treatments Treatments 

45 DAT 35 DAT 
' 2 0  ' 1 2  

1 0  

TI W 1 3  T 4  1 5  7s 1 7  Ti! T) 1 1 0  111 Treatments 

' 1 DAFA 
Treatments , ... , 

i 2 DAFA 3 DAFA 

Fig. 2. NO,--N content (kgiha) under 'IR 50' rice (details of treatments are given in 'l'ilhlc I ) 

cator. For the neemcake coating 20% by and counted and then placed in alternate 
weight of neem powder was used. The urea rows at a depth of 7.5 cm at cqual intervals 
supergranules requiredlplot was weighed at 7 days after transplanting. 'l'he NH+,-N 



September 19961 EFFECT O F  UREA PLACEMEN'; ON N WLAN U R I C'I : 

BASAL 
a , .  

7 DAT 
2" 

I 
a Treatments 
C 

l i  
.r( 

0, 15 DAT 

Treatments 

25 DAT 

Treatments Treatments 

35 DAT 
36 

45 DAT 
36 

Treatments . 

DAFA 
: 2 DAF4 

Treatments 

3 DAFA 

Fig. 3. NH,'-N content soil (kgha) under 'ADT 36' rice (details of treatments arc givcn in 'l'i~hlc I)  

and NO-,-N contents were estimated and (1991). The grain and straw yiclds froin net - 
worked out as per the methods suggested by plots were weighed and the yields were ex- 
Bremner and Keeney (1966) and Buresh pressed at 14% moisture. 
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Fig. 4. NO;-N content in soil (kgha) under 'ADT 50' rice (Details of treatments arc givon in 'l':~blo I) 

--* - 
, RESULTS A N D  DISCUSSION tents in the soil were observcd with band 

Teatment efect onNH+,.NandNO;-N jn placement of urea ~ 0 l ~ t i o n  t~ndek both ' IR 
Higher NH+,-N and lower NO;-N con- 50' and 'ADT 36', varieties of rice. The 
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beneficial effect of band placement of urea 
solution could be attributed to the reduced 
losses of fertilizer N (Schnier et al., 1988). 
Higher NH+,-N content was observed 1 day 
after fertilizer application which decreased 
subsequently, indicating the crop uptake of 
the readily available form of N (Figs 1, 3). 
In the case of prilled urea (PU) broadcast, it 
was dissolved in flood water and transported 
to the soil surface by diffusion or convection 
before it got hydroysed. This coupled with 
little or no urease activity in the flood water, 
might be the reason for delayed NH+,-N 
production in the conventionally applied PU 
(Katyal and Gadalla, 1990). The high con- 
centration of of NH+,-N in the root zone due 
to band or deep placement of N could be 
toxic to the nitrifying bacteria and hence 
also reduced the nitrification and 
denitrification losses (Subbiah et al., 1989). 

Treatment effect on yield conlponents, yield 
and nitrogen-use ef$ciency 

Band placement of urea solution one- 
third at 15 days and two-thirds at 35 days 
after transplanting at both 50 and 100 kg Nl 
ha levels, had a significant positive influ- 
ence on the yield component, yield and ni- 
trogen-use efficiency (NUE). Higher availa- 
bility and reduced losses of N in these treat- 
ments led to improvemknt in number of 
panicles/m2 which ultimately result in 
higher yield. The increase in grain yield 
with band placement of urea solution in 2 
splits @ 50 and 100 kg Nlha was 10.26 and 
25.45% more than that obtained with con- 
ventional 3 splits of prilled urea in 'IR 50' 
and ' ADT 36' respectively. 

Band placement of urea solution @ 50 kg 
N h a  resulted in higher agronomic efficien- 
cy of 30 and 59 kg grainlkg of N in 'IR 50' 

. . 

and 'ADT 36' respectivcly. I 4  igher apparent 
recovery of N was also obtained with this 
treatment. The rate of N release in these 
treatments matched well with the N require- 
ment of rice, enabling tlie realization of 
higher efficiency and rccovery as reported 
by Schnier et al. (1 988). 

Band placement of urea solution (one- 
third N at 15 days and two-thirds N at 35 
days after transplanting @ 50 kg N/ha) re- 
sulted in increased yield compol;ent, yield 
and recovery of N in rice. 
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