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Effect of rock phosphate on soil properties and apparent phosphorus

recovery in acid soil of Sumatra
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Abstract

‘The effects of rock phosphate (RP) on soil properties and apparent P recovery of corn in acid soil of Sumatra were

investigated. The

soil was dominated by Kaolinitic minerals, very acid and low in extractable phosphorus. The

experiment
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Introduction

‘The vast majority of the soils of Indonesia are acid
Ultisols and Oxisols, that are estimated to cover 57.4
million ha, of which 20.7 million ha occur on Sumatra
(Van der Heide et al, 1992).

‘As for many soils in the humid tropics, these soils

tentis low and they have an extremely high phosphorus

fixation capacity (Uchara and Gillman, 1981) which

requires high rate of P application for plant growth,
Liming and application ofsoluble P fertlizerare the

most important agricultural ractices needed to

the problem. He he fect of

TSP, its relative

Materials and methods

‘The top 20 cm was collected from an Ultisol in Ter-
banggi Besar, Lampung, Sumatra. The land had been
abandoned for almost cight years and was covered
by Alang-slang (Imperata cylindrica). Relevant soil
c water, 4.6; exchangeable Al

1.4 cmol, kg™; cation cxchangc capacity (BaCl;
unbuffered), 4.4 cmol, kg~'; and texture class, clay
loam wit day mineralogy dominated by Kaolnite
Soil was sicved 102 mmsize screen and then air-dricd.
‘The rock phosphate (RP), from Lamongan, East
Java, had a total P content of 14.4%, extractable P in
2% citric acid of 5.85% and total Ca of 27.8%. Total P
P) was 20.1%,

P fixation i generally small, and apparent P recovery
from soluble P fertliser i very low (Sanchez, 1976).
Soil amendment materials, therefore, should be those.
that can reduce P fixation and increase P reco

For this purpose. application of less soluble phos-
phorus sources such as rock phosphate may be more
effective and economical than highly soluble forms
(Sanchez, 1976). Inherent soil acidity probably can
increase its solubilt

‘The objective of this study was to determine the

extractable P in 2% citric acid was 19.1%, and total
as 14.6%. Both P fertilisers passed an 80 mesh
screen
‘Two experiments were carried out: incubation and
greenhouse. In the incubation experiment, 0, 1.4, 2.8
and 4.2.g of RPand 0, 1.0,2.0 and 3.0 g of TSP were
thoroughly mixed with | kg air-dry soil (calculated to
add 0, 200, 400 and 600 g P g il in plastic bags.
Deionised water was added (o bring and maintain the
soil a ield capacity throughout the 2-month ncubation
riod. The

an acid soil in Sumatra,
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completely randomised design.
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In the greenhouse experiment, 0, 3.5, 6.9, 10.4 and
13.9g0fRPand0,2. 5and 100 of TSP were

Puecament parent

recoery (%)
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Tuble 3. e of rock phosphaic (RP)and wipe superphosphse:
T8 o ik o comad e sgonmie clcinees of P

add 0, 50,100,150 and 200 g P g soil ). These rates
of ertilisers were based on the results of the incubation

ic practice. Basal dressings of urea (10 g pot~") and
potassium chioride (05 g pot~") were also mixed into
the soil and deionised water was added (o bring the.
soilofield capacy. Fourrepliaes ofcch ament

andomised complete block design
‘At 14 cquiliaton. 2 seeds of o (Zea mays .
ex. Hybrid C-1) were sown in each pot and thinned to
1 plant per pot 10.d after emergence. Deionised water
was added daily 10 restore the soil o field capacity
throughout the 100 d of the greenhouse experiment.
Afier 60 d, the corn plants were harvested by cutting
the tops at soillevel. The tops were dried at 70°C for
$ 4 weighed, groundand tsue samples were e
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Analysis of variance of several soil and plant
parameters were performed and mean separations were

Iyzed for P
‘method following dry mm.g e

Soil samples were taken from each treatment after
 two month incubation period for Experiment 1 and

(125, sxctmpnbie AL M K nd sl
(Bray-1). Crop parameters for Experiment 2 included
apparent P recovery, rlative agronomic effectiveness.
of rock phosphate and com yield (15.5% moisture).
nt P-recovery (APR) was calculated by the
Baon and van Diest (1989) and relative
agronomic effectiveness (RAE) of ock phosphate was
calculated according to Englestad ct al. (1974)

determined

Results and discussion
Incubation experiment

Afier a two-month incubation period, rock phosphate
had decreased cxchangeable Al and soil acidity better
than TSP and had supplied extractable P to the.

extent as TSP (Table 1). At the rate of 200 g P g
ol uck phospate rodcsl 22 uch s $0% of
exchangeable Al compared to no P applied and rock
Phosphate had highr sol pH nd exiacabl P than




