
FEltf.rtrAliilir T i't;FERENCE

EFFECT OF DII-'FERENT ORCiANIC MANURI]S AND CI IIIMICAI, FI]II,'I'II-I;/-I]R S ON
NITROGEN/PHOSPHORUS AND POTASSIUM USE EFFICIENCY OF RED ONION

CROWN IN REGOSOLS

By

,#'

,lP

nf,)
(]v'
{

@

,lid\
'tr [!-;'
"i:F;,;;'

PUNI'I-I.IA PREMANANDAITAJAI I

Thesis

Submitted in partial fulfillment of the req Lrirements

for the degree ol

MASTER OF PIIILOSOPHY

in tlre

- 
"POSTGRADUATE 

INSTITUTE OF AGRICULTUI{t]

ExM.Phil06

Thesis
Library - EUSL

UNIVERSITY OF PERADENIYA

PERA DEN IYA

ol the

50659

Fiii-'t,.i,: l;iir;r
l\4tiifi : i|:('a,! r', I t. I

ilt rililililililt il ililr illililrril

March,2003



Allsl'Rn c t'

A field stLrdy was conducted to study the effect of three organic nlanures and chcnrical

fertilizers on nitrogen, phosphorus and potassium use elficiency ol red onion (Jaflna

local) grown in regosols. 'I'he study was conducted at the Ramakrishna Missiorr larm,

Kallady, Batticaloa duling vala 1999.
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The experiment was laid out in a slrip plot design, r'eplicated lbur tir.nes. l-hree dill'erent

organic manures (cattle manure l0t/ha, poultry nranure 101/ha an.i stlarv 5tlha) wele

tested at two levels ol clremical fertilizers (recornmenclcd and lrall'the rccor.nrlendecl

level) in a lactorial experiment. A second cropping was repeatecl in the sarnc plot lvithout

fertililer addition to.stucly the residual effect of orgartic uranure in tlie sandy legosol ancl

on plant growth. I-aboratory expelirnent was aiso conducteci to study the effect of organic

mannres on nutrient leaching florn tl.re soil.

The result showecl that in botlr croppings, poulhy hranure was rrore c{lective than

cattle nlanurecattle rnanure in increasing rritrogen, phosphorus and potassium uptake. In

treatnlent nitiogen and phosphorr.ts rqrtalie rartked seconcl in both croppings, btrl

potassium lqrtake ranked seconcl and tlrild in first and seco;td cropping respectively. [l]

straw treated plots the uplake of these nutrients was decreascd in the llrst clopping, but

was increased in the second cropping ancl ranl<ed thrrd in nitrogen ar.rd phosphorLrs uptake

and second in potassium uptalte.
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In the first croppir.rg, all the organic manures with recourrleudecl level o1- cltemical

fertilizer increased tlte nutrient r.rptake tlran with hall- the rcconrrtcttclctl lcvel. Bttt in

second cropping the above conrbinations did r.rot shorv an1'sigrrificant drflercnce

In botlr the croppings, organic manure addition increased the soil nitlogeu, phospltortts

and potassium content. Cotnbination of organic utanure and che mical l'cl'tilizcl ittflttollccd

the soil phosphorus content but not the uitrogen and potassittlr content.

!t

Organic manure reduced nitlate leaching in bolh the croppings but the diff'erence an]ong

treatments was not signilicant. Among organic manures, straw aud por:ltry nranure

\
treatecl plots had more phosphate and potassium leaclring respectively

Nitrogen and potassir:m use efficiencies rveie higher in strarv treatlllerlt (88%) and cattle

manure treatment (89%) respectively. Straw treatn'lent showed a negative valtte lor

phosphorus nse efficier.rcy (-87%). Nitroger.r and phosphorus use elflcictlcies were lower

in poultry nanured plot (37% unh fio/o respectively) atld potassiurn rtse elficiency was

lower in straw treated plot (42%). In the first cropping only poultly at]d cattle matrltre

increased the onion yield but in second cropping all the organic manures increasecl tlle

onion yielcl. However, the y ielcl was lowet in second cropp-ing thar.r in the ll st. In both

croppings, the cornbination o1'organrc nlanltre r,r'ith reconrmended level o1'chenrical

fertilizer gave liighest onion yield than half the level of combinatiorl



lv

TABLE OF CONTENTS

ABSTRACT

ACKNOWLEDGEMENTS

TABLE OF CONTENTS\.

LIST OF TABI,ES
!

LIST OF FICTJRES

IABBREVIATIONS

l.

CHAPTER 1

INTRODTJCTION

1.1 Objectives ofthe present study

CHAPTER 2

2. LITERATURE REVIEW

2.1 Nature and properties of regosols

2.2 F,ffecl of organic matter on soil properties

2.2.1 Effects oforganic matter on physical propert'ies

2.2.2 Effects olorganic matter on Chemical propefiy

2.2.3 Effect on biological property

Page

i

iii

iv

il

x l

xvll

0l

05

06

06

07

08

09

10



2.3Effect of organic ntatter on crop yield

4 Selection of organic matter

2.4. I Cattle manure

2.4.2 Poultry manure

2.4.3 Rice straw

2.5 Onion

2.6 The Role olintegrated plant nutrition sysrenr

2.6.1 Fertilizer use elficiency

2.6.2 Residual effect

2.6.3 Leaching loss
\

il

ll

t2

12

l3

14

l5

t6

l7

l8

19

MATERIALS AND METHODS

3.1 Soil

3.1.1 Physical properties

r
3. 1.2 Chemical properties

3.2 Climate

3.3 Organic manures

3.4 Experimental designr

3.5 Experiment I

3.5. I Field experiment

3.5.1 . I Planting

20

20

2l

2l

21

22

23

23

23



3.5.1 .2 Cultural practices

3.5.1.3 Soil sampling and the deternrination oftheir

propefties

3.5.2.4 Soil analysis

3.5.1 .4. I Soil nitrogen content

_ 3.5.1 .4.2 Available Phosphorus contenl of soil

3.5.1.4.3 Exchangeable Potassium content ol soil
.l

1.5.1.5 Plrnt analysis

3.5.1 .5.1 Nitrogen content

3 .5.1 .5.2 phospl.rorus and Potassium content
\

3.5.2 Laboratory experiment

' 3.5.2.1 Nitrate nitrogerr detertnirration

3.5.2.1 Phosplrorlrs determinxtioll

3.5.2.3 Potassium deterirination

3.6 Experiment II
'l 7 Fertilizer use efiiciencv

23

4.

CHAPTER 4
{

RESIJI-TS AND DISCTJSSION

4.1 Nitrogen

4.1 .1 First croPPing

:+

24

l+

25

25

25

25

25

26

27

27

28

28

28

29

29



nI

4.1 .1. I Effect of different treatn'Ients on nitrogen nptake

4.1.1.2 Effect ofdifferent treatments on soil nitrogen

content

4.1 .1.3 Ellect of diflerent treatments on nitrate

leaching,

4.I .2 Second Cropping

4. L2. I Effect of different treatments on nifrogen r-rplake

;l
4.1 .2.2 Effecl of different treatments ou soil

nitrogen content

4.1 .2.3 Eflect of different treatments on nitrate
\

leaching frorn soil

4. I .3 Nitrogen r-rse efficippcy

4.1.3.1 Elfect of cliffelent treatments on the efficiency

of nitrogen pse

Phosphorus

4.2.1 First cropping

4.2.1.1 Elfect ofdifferent treatments on phosphorus .

uptake.

4.2.1.2 Effect oldiff.t.nt treatments on soil phosphortls

content.

4.2.1 .3 Effect of different treatments on phosphorus

29

35

39

43

43

45

48

51

5l

54

54

54

(o

leaching 64



tr

H

r
iI

vlll

4.2.2 Second cropping

4.2.21 Effect o1'dillerent treatrrents ou phosphorus

uptake

4.2.2.2 F.ffecI of dillerent treatments on soil phosphonrs

content 7l

.4.2.2.3 
Eflect of diflerent treatmerlts on phosplror-tts

eaching lrom soil , 76

' 4.2.3 Phospholus usc e l-ficiency 80

', 423.LEffect of different treatments on the elficiency

of phosphorus 80
\

4.3 Potassium 8i

834.1.1 First croPPing

4.3.1,1 Effectoftlifferenttleltnlelltsonpotassiumltptake 83

4.3.1.2 llllcct of ,litt'erent treatnlents or.t soil potassittnr tlu

4.3.1.3 E1lect of diflerent treatnlellts on potassium
,.

leaching. 91

4.3.2 Second croPPing 96

4.3.2.1 Eftect of different lreatmerlts on pot.liurrr uptol" 96

(,
4.1.2.2 Ei1ect di'diffelent treatrrents on soil potassitulr 99

4.3.2.i Dffect of different treatnlents on potassittnr

leaching liom soil, 102

4.3.3 Potassiull.r use eflicrel.rcy 106

(r8

68


