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ABSTRACT

This investigation was conducted at the Agronomy Farm of the Eastern

University during the period from May to August 1996. Its main objective was to study

the reactivity of Selectively Mined Eappawala Rock Phosphate (SERP) on Sandy

Regosols, on relation to the growth and yield of maize.

The experirnent compared five levels of rock phosphate (0, 30, 60, 90 and

120 kg SERP/ha) applied in combination with poultry manure plus sulphur, and

application of 100 kg TSPlha with a control treatment where no phosphoru$ was applied.

The investigation was conducted in a Randomized Complete Block Design (RCBD) with

four replicates and managed under recommended cultural practices.

1.

, n' .., Data were collected and measurgrnents made on the concentrations of the

rnajor nutrients {N, P and K) in the soil; soil pH; and the biomass and grain yield of the

maize crop.

Results have shown that the available soil P concentration in the soil

where SERP was applied along with poultry manureplus sulphur dust was higber than in

the treatment (T7) where no SERP was applied. Soluble P values in the treatments where

SERP was applied at the iate of 3A, 60,90 and TZA kglha were greater by around sAyo,

B0% 100% and 150% respectively, when compared to the tttatment where no SERP was

applied. The differences in arrerage'-soil N and K concentrations between treatments

rqceiving different SERP levels were negligible over the periqd of experiment.

I
The data on the major plant characters measuredwz grain yield, biomass

and leaf area show that grain yield, biomass and leaf area values increased with increasing

levels of SERP application from 0 to 12A k#ha. Increasing levels of SERP from 30, 60,

90 and T2O kg/ha resulted in biomass increases of 29Ya,34sh, 40ya arrd 75To relative to

the treatment wliere no SERP was applied.



The irgease in grain yield was L$a/o,lls/o,2lo/o and 68% in the tfeatm€nt$

60, 90 and 120 kg $ERp/ha respectively, relative to the treatment where no

The higher yields were positively correlated with leaf area and

with date to silking and tasselling. These correlations w€re highly

Tt,u dlfference between the relatively steep response in soil P with

s"rwels and the much lesser re$pons€ in biomass and gpain yield is

fftO competition betwee,lr the mane crop and soil mioro organisrns for soil

{

li
Vy

i\

L1



CONTENTS

ii

, NFVISW OF LITENAfiIRE
i

,lmportance of phosphorus in plant growfh
'Phosphorus requirements of crops

,Geology of Eppawala Rock Phosphate (ERP) Deposit

-MnoraloS of EPR
Ch€{nical Aspects ofERP
$olubility ofERP

*Agronomic Factors Relating to Solubility
2.6.1.tParticle size

2.6.1 .2 Application method
2.5.t.3 Soil pH
2.6.1 .4 Phosphorus fixation capacity
2.6.1.5 Soil phosphprus levol

2.6.1.6 Soil ternperaiure'
2.6.1.7 Length ofthe crop growth period
2.6.l.8Soil moisture '{
Effect of Mcrobs on Phosphate Solubilization
Effect ofPoultry flranrre onDissolution ofERP
Effect of application of S dust on the Dis*olution of ERP

Interactions of Sulphur with other nutrie,lrts

Major nutrients k
2.7 . l .l Nitrogen-Sulphur Interlction
2.7 .1 .2 Phosphorus-Sulphur Interaction

i :. . ,2.7.1.3 Magnesium-Sulphur Interaction
2.7.2 Mcro rnrtrients
8 Ivlaize and its Environment

PageNo

i
iii
iv
vii
viii

I

4

2.6.2
2.6.3
'2.6.4

'2.7

2.1.t

4
4
5

6
7
8

9
9

10

l0
1l
1l
t2
t2
13

13

l4
l5
l6
16

16

16

l6
17

t1
11

i.
v,

i

I

lv



t8CHAPTER 3 SOIL, E)PERIMENTAL DESIGN AND LABORATORY METIIODS

18

18

19

19

20
zCI

20
20
20
2I
2l
2L
2T

21
2I
22
22
22
23

24
25

25

26
26
26
26
27

30

30

30
32
JJ

JJ

JJ

JJ

35

38

30

3.1

3.2

J.J

3.3.1

3.3.2

J.J.J

3.4

3#
3.4.2
3.4.3

3.4.4
3.4.5

3.4.6
3.5

3.5.1
3.5.2

Location
Soil
Field E4periment

Treatments
Plot size

Spacing
Agronomic Practices2O

Land preparation
Manure and fetthzer application
Planting
hrigation
Pest and Disease control
Weed control

Methods and Observations
Soil Samples

S oilAnalytical metho ds

3.5.2.1Soil pH

,'' '*.,.. 3.5.2.2 Soil Nitrogen
''"'!.,3.5.2.3Soil.Phoqphorus

3.5.2.4Soil Potassium
3.6 Plant measurpment and Observation

3.6.1 Plant height
3.6.2 Biomass
3.6.3 Leaf area

3.6.4 Commercial grain leld
3.6.5 Percentage of recovery from cob (PORC)

3.7 StatisticalAnalysis

CHAPTER4 RESULTS

4.I Soil Phosphorus \r

4.Il Poultry Manure plus Sulphur Treatment
4.L.2 Different levels of SERP (With Poultry Manure and Sulphur)

_ 4.I.3 Super phosphate d
4.2'' SoilNitrogen I
. 4.2.1 Control Treatment

4.2.2 Superphosphate Treatment
4.2.3 The Poultry Manure and Sulphur Treatments

4.3 Soil Potassium
4.4 Soil pH



4.5 Biomass
4.5.1 Biomass at 30 DAP
4.5.2 Biomass at 60 DAP
4.5.3 Biomass at 90 DAP

4.6 Leaf Area
4.6.1 Leaf Area at 30 DAP
4.6.2 LeafArea at 60 DAP
4.6.3 Leaf Area at 90 DAP

4.7 Plant Height at lO}Yo Tasselling and Silking
4.7.1 Plant height at rc0%o Tasselling

4.7.2 Flantheight atrcAVo Silking
4.8 Days to WA% Tasselling and Silking

4.8.1 Days to WA% Tasselling
4.8.2 Days to 100% Silking

4.9 Yield of Grain
4.10 Percentage of Grain Recovery from Cob

CEAPTERS DISCUS$ION

5.1 'B.iomass at 90 DAp and Grain Yield
5.2 SoilN
5.3 Soil K
5.4 Soil P

5.5 Solubilization of Robk Phosphate with Time
5.6 Biomass yield, Grain yield and Available soil P

CHAPTAR6 CONCLUSION

BIBLIOGRAPHY

APPfNDD(

38
38
4A

40
4t
4l
4l
43
43

45
45
46
47
47
48
50

52

52
54

54
55

56
57

60

61

vl


