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ABSTRACT 

A field experiment was conducted during 1991-93 at Hyderabad to study the 
effect of P in rice-sunflower-greengram cropping system in sandy loam soil with 
moderate available P. The number of tillers and panicles/m2, filled grainstpanicle 
and test weight of rice significantly increased up to 60 kg P20dha. The mean rice 
grain yield increased by 1,082 kglha over control (without P). The yield of 
sunflower in succeeding rabisignificantly improved by residual P applied at 60 kg 
P205/ha to preceding rice and the direct effect of 60 kg P205/ha to sunflower. The 
mean seed yield of sunflower increased from 1,156 kgtha in control to 1,611 kg/ 
ha with direct application of 60 kg P20dha. The mean sunflower yield increased 
significantly due to the cumulative effect of 60-60 kg P,05/ha to rice in kharif and 
sunflower in rabi. The cumulative effect of P through 60-60 kg P205/ha to rice- 
sunflower also increased the mean grain yield of greengram to 912 kglha in the 
following summer season compared to 692 kglha through residual effect of 60 kg 
P205/ha only to rice and 707 kgtha through residual effect of 60 kg P205/ha only 
to sunflower. However, the rice grain equaivalent yield of 11,546 kglhdyear was 
obtained with ap'plication of 60 kg P20dha both to rice and sunflower, being on 
par with 60 kg P205/ha to rice in kharif and 30 kg P205/ha to sunflower in rabi. 
Thus there was a saving of 30 kg P205/hdyear. 
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Intensive cropping i s  one of the most im- 
portant and widely recognised agronomic 
considerations for sustaining and increasing 
the level o f  food grain production. I t  is also 
not unlikely that the soaring prices o f  ferti- 
lizers hinder the farmers to apply optimum 
dose. ~hos~horus  is the costliest major nutri- 
ent. Yet its application is inevitable to recap 
its heavy removal from different layers o f  
the soil by the crops grown in succession. 

Most o f  the Indian soils have a poor to medi- 
um reserve o f  available P. Inclusion o f  a leg- 
ume component in a cropping system would 
considerably save the fertilizer requirement 
due to the residual effect o f  its application to 
the preceding crop, varying mobillsation 
power o f  the component crops and minerali- 
sation o f  residues left behind by the preced- 
ing crops (Vyas et al,, 1992). For optimum 
production o f  food grains, rational applica- 
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-, tion of P is immensely useful. Hence,, this 

study was taken up on the rational use of P 
' in rice-sunflower-greengram cropping sys- 

tem. 

MATERIALS AND METHODS 
A fields experiment was conducted at 

Hyderabad during 1991-93. The soil was 
sandy loam, low in available N (253 kglha), 
but medium in succeeding rabi and green- 
gram 'LGG 127' in available P (18.2 kglha) 

= and K (308.4 kgha). The rice cv. 'Tella 
Hamsa' was sown in kharifT sunflower hy- 
brid 'APSH-11' in succeding rabi and 
greengram 'LGG 127' in summer. One 
month old rice seedlings were transplanted 
in third week of June and harvested in Octo- 
ber. Sunflower was sown in the first week of 
November and harvested in February. 
Greengram was sown in third week of April 
and harvested in third week of June in the 
two years. 

The experiment was laid out in ran- 
domised block design with three replica- 

tions. There were nine treatments with 32 
factorial combination of phosphorus applied 
at 0.30 and 60 kg P20dha each to rice and 
sunflower. Greengram was grown without P. 
Rice and sunflower were fertilized with a ba- 
sal dose of 40 kg N and 40 kg K20/ha at 
planting. Later, additional dose @ 40 kg N/ 
ha was top dressed during tillering and pani- 
cle initiation in rice, and one' month after 
sowing in sunflower. 

RESULTS AND DISCUSSION 

The direct, residual and cumulative influ- 
ence of phosphorus applied at different dos- 
es had a significant role on the crop growth 
and yield of the three crop components viz., 
rice, sunflower and greengram. 

Rice 
The application of 30 kg P20,/ha to rice 

significantly increased total number of tillers 
and panicles/m2, filled grainslpanicle, test 
weight, and seed and straw yields (Table 1). 
The crop produced additional mean yield of 

Table 1. Influence of posphorus on yield components and yield of rice in rice-sunflower-greengram 
cropping system (Mean of 2 seasons) 

Phosphorus ~o ta l  Panicles/ Panicle Filled Test Grain Straw 
(PA% kg/ha) tillers/ml m1 length grains/ weight yield yield 

(cm) panicle (g) (kg/ha) (kg/ha) 

Direct (kharifl 
0 318.5 294.5 17.2 62.6 19.26 4,301 4,769 

e 30 383.8 363.4 18.9 68.3 20.47 4,921 5,253 

Residual (rub8 
0 364.4 352.1 18.4 68.1 20.21 4.807 5,150 
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620 kglha over mean yield of 4301 kgha  in photosynthates. The oil content also in- 
control. Panda el al. (1995) also observed creased from 38.68% in control to 41.27%. 
better performance of rice with 30 kg P,O J This improvment in oil content might be due 
ha. Increasing the dose of P to 60 kg P,O,ha to the key role of P in inter-conversion of 
in rice produced an additional mean yield of carbohydrates and other related compounds, 
1,082 kglha over control. These results are amino acid metabolism, fat metabolism, and 
in accordance with the .findings of Panda et sulphur metabolism. The mean seed yield in- 
d. ( 1  995). creased from 1,155 kg/ha in cpntrol to 1,6 10 

The residual effect of P applied to rice or kglha with 60 kg P,O,/ha. Thus, an addition- 
sunflower in first year had no effect on seed al yield of 455 kglha was produced. The 
and straw yields or yield components of rice mean stalk yield also increased from 2,767 .. r 
in second year. This lack of response could kglha in control to 3,088 kglha with 60 kg 

" 

be attributed to the fact that preceding green- P,051ha. Sharma (1994) reported that 45 kg 
gram grown during summer utilized the re- P,O,/ha was optimum for better crop 
sidual P for its growth and development. growth, yield attributes and yield of sun- 
Hence, it is essential to apply 60 kg P,O,/ha flower. However, Chaniara et al. (1989) em- 
direct to rice even in the second year se- phasised the need to apply 80 kg P,O,/ha to 
quence. realise high yield of sunflower. Inconsisten- 

- cies in the dose of P needed by sunflower 
Sunflower have been reported for the same variety at 

The application of 60 kg P2051ha signifi- different locations and different varieties at 
cantly increased yield attributes (capitulum the same location due to varying soil  physi- 
diameter, filled seedslca~itulum, test cal and environment factors, the root cation - - 
weight), oil content and seed yield (Table 21, exchange capacity and the available P in the 
probably due to effective translocation of labile pool  (Nalnbiar and ~ ~ ~ 1 1 ,  1984) 

Table 2. [nfluence of phosphorus on average yield components. oil content and yield of sunflo\\el In 
rice-sunflower-greengram crop sequence (Mean of 2 seasons) 

Phosphorus Capitulum Filled Test 011 Seed Stalk 
(P,O, kglha) diameter seeds1 weight content yield yield 

(cm) capitulum (g) (%) (kglha) ( k g h a )  
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e--*- - - Sunflower was benefited by the residual The cumulative effect of 60 kg PIO,/ha 
effect of P applied to rice in preceding sea- applied each to rice and sunflower signifi- 
son. The capitulum diameter, filled seedslca- cantly increased the seed yield of sunflower 
pitulum, test weight and seed yield were sig- (Table 4). The mean yield was 1,73 1 kglha 
nificantly influenced with the application of compared with 1,2 12 kg i i ~ d  1,448 kglha ob- 
60 kg P,O,/ha. The additional seed yield was tained through the residual effect of 60 kg 
195 kg and 2 19 kgha over control. P,O, to rice and direct effect of 60 kg P,O,/ 

Table 3. Influence of phosphorus applied to rice and sunflower on the performance o f  greengram 
(Mean of 2 seasons) 

Phospliorus No. of No. of Tzst Seed yield Haulm y~cld 
.i- 

+, (PIO, kg/ha) ' podslplant seedslpod weight (g) (kg/ha) (kglha) 

Residual (robi) 
0 1 1.54 6 67 35.41 64 5 1.840 

30 12.72 7.50 38.50 737 1.958 

60 13.79 8.39 40.76 8 13 2.0 18 

CD ,P = 0.05) 1.74 1.35 3.50 64 160 

Table 4. Influence of phosphorus on seed yield of sunflower. greengram and rice equivalent yield in 
rice-sunflower-greengram cropping system (Mean of 2 seasons) 

Phosphorus Seed yield Seed yield Rice grain 
(PzOS kdha) of sunflower of greengram equivalent yield 

(kdha) (kdha) (kglhalyear) 

Khor $ Rabi 

0 0 1,086 568 8.082 

0 30 1,356 668 8.979 

0 60 1,447 707 9.359 

30 0 1,166 677 9.1 10 

30 30 1.491 735 10.089 

3 0 60 1.653 82 1 10.705 

60 0 1,212 692 9.72 1 

60 30 1,568 808 10.884 

60 60 1,731 91 1 1 1.546 
- 

CD (P = 0.05) 98 110 968 
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h a  to sunflower in the preceding kharifand 
rabi seasons, respectively. 

Greengram 
The performance of greengram was 

significantly influenced by the residual 
effect of P applied in kharifand rabi as well 
as due to cumulative effect. The test weight, 
seed and haulm yields were significantly 
more due to residual effect of 60 kg P,O,/ha 
applied to rice in kharif (Table 3). An 
additional seed yield of 156 kglha was 
realised over control. The residual effect of 
P through sunflower was more pronounced. 
The yield attributes and seed and haulm 
yields were significantly improved with 60 
kg P,OJha. The increase in yield of 
greengram owing to residual effect of P 
applied to preceding crops was also reported 
by Varma and Sharma (1994). The crop 
produced significantly more seed yield (902 
and 92 1 kglha) due to cumulative effect of 
60 kg P,Odha applied to each rice and 
sunflower than due to the residual effect of P 
through one of these crops (Table 4). The 
mean yield was 9 1 1 kgha due to cumulative 
effect compared with 692 and 707 kglha 
through the residual effect of 60 kg P,O,/ha 
to rice and sunflower in the preceding kharif 
and rabi seasons. 

The rice equivalent yield of the cropping 
system (Table 4) increased significantly by 
application of 60 kg P,O,/ha both to rice and 
sunflower but was on par with 60.kg P,O,/ha 

to rice and 30 kg P,O,/ha to sunflower. Thus 
there was a saving of 30 kg P,'O,/ha in rabi 
season. 

It is concluded from the study that the 
application of 60 kg P,O,/ha to rice in kharif 
and 30 kg P,O,/ha to sunflower in rabi 
enhanced the total product'ion in terms of 
rice equivalent yield in rice-sunflower- 
greengram cropping systems. - 
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