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Craps vary greatly in their ability to uti- - is of immense importance. The present in- . 
lize phosphorus from rock phosphates under vestigation. was therefore, undertaken to 
acid soil conditions. This differential behav- - study the effect of Udaipur rock phosphate 
iour may be related to their demand for cal- and organic manures on maize (Zeu mays 

. cium in addition to P. Among the important L.) wheat (Triticum aesiivlrllr L.) sequence 
means evolved to increase P utilization from under acid soil conditions. 
rock phosphate, the use of organics, viz. To meet out the ob.jeclives n field experi- 
farmyard manure (FYM) and biogas slurry ment was conducted at (lie HPKV, 

Table t .  Grain yield, P uptake of maize and availablelP in soil as influenced by Udaipur rtxk ~rkospliatc ulonl: and in 
combination with organics 

Direct effect . Residual clliict Available 
(maize) (whcill) P 

(kdha) 
Grain yield Grain P Grain (;mill 

(qha) uptake yield I' upti~kc 
(kg'ha) (qha) (k%llil) 

T,, Absolute.control 37.6 3.5 11.1 2.5 12.3 

T,, N ru~d K only 

T,, 60 kg P,O,/ha (SSP) 

T,, 60 kg P,O,lha (URP) 54.8 9.3 17.5 4.5 19.0 

T,, 60 kg I?,OS/ha (URP) + 20 tonnes 58.3 12.5 22.3 h I 21.3 
FYMlha at sowing 

T,, 60 kg P205/ha (URP) + 20 tonnes 62.4 10.3 19.6 5 4  , 21.7 
FYMha 15 days before sowing 

T,, 60 kg P,05/ha (URP) + 20 tonnes 54.6 9.1 21.2 5.5 22.0 
BGSlha at sowing 

T,, 60 kg P,O,ha (URP) + 20 tonnesha 63.7 9.2 21.2 0 0 2 1.7 
15 days beforeasowing 

CD'IP 2 0.05) 6.6 1.9 3.5 I .h 3.6 

URP, Udaipurrock phosphate; BGS, biogas sluny 
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Palampur, in silty clay-loam soil having pH 
5.7. Available N, P and K contents were 
308, 11 and 332 kgha, respectively. 
'Parvati' maize was taken during the rainy 
(khariJ) 1989. Basal application of N and 
K20 @ 120 and 40 kgtha was done through 
urea and muriate of potash respectively. 
Phosphorus was applied @ 60 kg P20,ha . 
through Udaipur rock phosphate (1 6% 
P205) and single superphosphate was kept 
as standard. Farmyard manure and biogas 
sluny were applied @ 20 tonnesha before 
15 days sowing and at the time of sowing 
constituting a separate treatment. Afier 
maize harvest, soil samples were collected 
for available P analysis. During the winter 
season (rabi) of 1989-90 'S 308' wheat was 
taken with only N and K20  at the recom- 
mended level. -. Significant effect of various treatments 
on maize yield was observed. Maximum 
grain yield of maize (63.8 ¶/ha) was 
obtained with 60 kg P20,ka, applied 
through single super-phosphate (Table 1). 
Application of Udaipur rock phosphate 
along with FYM, both at sowing and 15 
days before sowing (T,, T,) resulted in 
substantial increase in grain yield of niaize 
over the control. Similar trend was observed 
for increased maize grain yield when rock 

phgsphate was used in co~i.iunction with 
biogas slurry. Application of P @ 60 kg 
P2Q, through rock phosphate along with 
FYM, registered higher P uptake values in 
maize than biogas slurry treatments. The 
results are in confirmity with those of 
Sivasubramanio Ranjan and Kothan- 
daraman (1 986). 

As regards the residual effect, P applica- 
tion @ 60 kg P,O,/ha through rock phos- 
phate to maize resulted in significantly 
higher grain yield of wheat over T, and T2 
treatments. However, application of rock 
phosphate in cofijunction with FYM and 
biogas slurry (T5,T,,T, and T,), resulted in 
significantly higher wheat grain yield over 
the control and ('r,). The residual effect of 
rock phosphate caused higher P uptake by 
wheat, due to relatively low rate of fixation 
of gradually soluble P from rock phosphate 
and build up of available P in the soil as a 
result of slow release of P from rock phos- 
phate. 
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