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ABSTRACT 

A field experiment was conducted during 1993-94 and 1994-95 at Madurai 
(T.N.) to study'the effect of rock phosphate application directly to rice (Oryza 
sativa L.) and through pre-season green manure (GM) (Sesbania rostrata) with 
different levels of nitrogen on growth and yield of rice. Phosphorus application at 
60 kg P,O,/ha applied half each to GM and rice registered higher rice grain yield. 
Application of 120 kg Nlha favourably influenced the yield of rice. 
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Efficient utilisation of applied P is of ut- manure may exert a great residual effect on 
most importance in rice based cropping sys- the succeeding rice grown under submerged 
tems. Since, P is costly input and its fixation conditions. 
and imrnobilisation leading to poor utilisa- 
tion by individual crops in the.soil are some MATERIALS AND METHODS 
of the principal reasons which have attracted 
the attention to formulate more efficient P A field experiment was conducted at Ag- 
management in rice based cropping system. ricultural College and Research Institute, 
The efficiency of rock phosphate in neutral Madurai during single rice crop season of 
rice soils can be increased by the addition of 1993-94 and 1994-95. Experimental field 
pyrites. Recently, Sesbania Fostrdta that was sandy clay loam having organic carbon 
grows widely in waterlogged soils was re- 0.4% with pH 7.1, available N, P and K 240, 
ported to be a potential green manure for ap- 13 and 291 kglha respectively. Treatments 
plication in rice ecosystem. The direct and comparing 3 P levels (30, 45 and 60 kg 
carryover effects of green manuring on rice P,051ha), three methods of application 
crop yield, accumulation of nutrients in (100% P,05 to GM, 50%. P,O, each to'pre- 
plants and their availability in soil are sub- ceding GM and rice and 100% P,05to rice) 
stantial. Thus applying P to preceding green and 3 N levels (60,90 and 120 kglha) were 

Present address: Department of Agronomy, Agricult~~ral College and Research Institute, Killikulanl 
628 252 (T.N.) 



June 19991 N AND P MANAGEMENT IN GREEN MANURE-RICE SYSTEM 229 

- - ., - - tried in split-split-plot design and replicated 
thrice with P levels in main plot, method of 
application in sub-plot and N levels in sub- 
sub plots. The rice cv. was IR 20 and 
Sesbania rostrata was raised as pre-season 
green manure. Phosphorus was applied as 
rock phosphate as basal both for G M  and 
succeeding rice. Nitrogen levels were im- 
posed on rice crop only. The green manure 
crop was sown on 15 July in 1993 and 25 
July in 1994, and harvested 55 days after 

b - sowing. The rice crop was sown on 20 Au- 
gust in 1993 and 27 August in 1994, and 
harvested on 5 and 13 January in 1994 and 
1995 respectively. 

RESULTS AND DISCUSSION 

Effect of P on Sesbania rostrata 
Phosphorus had a significant effect on 

nodule numberlplant, nodule weightlplant 
and green matter yield. Higher level of 60 kg 

? 

P20slha registered higher green matter yield 
+ of 28.08 and 28.17 tlha in 1993-94 and 

1994-95, respectively (Table 1). Phosphorus 

promoted early root proliferation favouring 
the development of lateral and fibrous roots 
which in turn increased the absorbing sur- 
face of nutrients. This resulted in higher up- 
take of NPK at the higher level of P applica- 
tion. This was also attributed to the in- 
creased nodulation and green matter yield of 
green manure (Hundal et a/., 1992). 

Effect of P on rice 
Application of 60 kg P205/ha being on 

par with 45 kg P,051ha produced signifi- 
cantly taller plants than 30 kg P2051ha (Ta- 
ble 2). increasing levels of P up to 60 kg 
P2051ha significantly increased panicleslm2 
and grain yield. Over the seasons, 60 kg 
P20slha produced 4.3 and 10.8% higher 
grain yield over 45 and 30 kg P2051ha re- 
spectively. Phosphorus application at higher 
level initiated early tillering and took lesser 
time for the completion of flowering and 
thus the available nutrients were diverted to 
the production of not only more number of 
panicles (Rama Rao et al., 1992) but also 
more number of filled grainslpanicle. These 

Table 1. Effect of levels and methods of P application on Sesbnnia rostl-ata 

Treatment 
- 

Plant height Nodules1 Nodule Green matter 
(cm) plant weight (glplant) yield (tiha) 

1993 1994 1993 1994 1993 1994 1993 1994 

P (kg ha) 

/ 
30 161.7 160.8 262.0 285.5 157.0 156.4 24.23 22.39 

-\*: 45 165 .8  164.1 295.1 297.4 161.7 161.2 26.32 25.41 

60 171.2 170.6 309.4 308.8 166.5 166.6 28.08 28.17 

CD (I' = 0.05) NS NS 13.1 10.7 3.8 3.6 1.79 2.5 1 

,l/letllods of P application 
100% to GM 174.1 174.7 316.7 324.5 173.3 174.1 27.97 28.67 

50% each to GM and rice 163.1 163.8 295.2 295.1 164.0 162.1 25.06 24.96 

100% lo rice 154.7 150.1 263.6 272.9 148.1 148.1 22.10 21.80 

CD (P = 0.05) 12.6 12.9 13.1 10.7 3.8 3.6 1.79 2.51 



Table 2. Effect of levels, methods of P application and N levels on rice N LJ 

0 

Treatments Plant height (an)  at Panicles1 Filled 'Test weight Grain yield 
flowering mZ grainslpanicle (g) (kglha) 

1993-94 1994-95 1993-94 1994-95 1993-94 1994-95 1993-94 1994-95 1993-94 1994-95 

P (kglha) 
3 0 76.4 78.5 368.5 371.7 118.9 123.2 20.74 21.25 5815 5863 

Method of P application 
M,- 100% to GM 78.6 78.0 

M,-50% each to GM and rice 82.3 82.5 

100% to rice 77.8 78.7 

N (kglha) 
60 
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favourable yield traits finally led' to in- 
creased grain yield. 

Effect of method of P application on rice 
Application of 50% P to GM and 50% P 

to rice pro'duced taller plants, panicles/m2 
and filled grains/panicle as compared with 
100% to GM and 100% to rice (Table 2). 
Split application to GM and rice also pro- 
duced significantly higher grain yield of 
6,5 17 and 6,638 kg/ha in respective years. 
This method maintained a high rate of disso- 
lution of rock phosphate and released more 
of P to the crop. The steady and balanced 
availability of P increased the nutrient up- 
take which in turn promoted growth and 
yield attributes. The better growth and de- 
velop~nent of plants under congenial nutri- 
tional environment consequently contributed 
to increased yield (Halepyati and Sheela- 
vantar, 1989). 

Effect of N on rice 
Application of 120 kg N/ha produced 

taller plants and increased yield attributes 

(panicles/m2, filled grains/panicle and test 
weight) (Table 2). Increasing levels of N up 
to 120 kg/ha resulted in increased grain 
yield. This could be attributed to higher val- 
ues of yield attributes at this level of N. 

This study revealed that P as rock phos- 
phate at 60 kg P,O,/ha applied half each to 
pre-season GM and succeeding rice along 
with 120 kg N/ha was the best nutritional 
schedule for realizing nlaxirnum yield. 
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