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AIIS'r'l{Aflr

A scries ol stLrtlics rvcre carrictl out to invcstigate the ntincrrrl slirttrs {rI licc

ltrorvzirrg goats as rclatcd to soil, lorlge and scasorrs in thc Norlh Westcttr l'rovincc ol'Sri

I-anka.'l hc llrst strrdy rvas conducted to dcterrnirrc 1he ntacro- and microtrtincral status ol'

soil, lorage and goats. cross-bred trale and f'cnrale goats (Jarnrrapari X Indigcnotts.

saanen x htdigcnous. .lanrnapari X Saarrcn. Iircr X Indigenous and .latlrtlapari X

KottLrkkachiva) at dif-lerent physiological conditions viz; suckling (<6 nronth). grorvilrg

"((r-12 rnonth). ttrattrrctl (>l year), pregnant (;-l ycar), lactating antl notl-lactating tkrcs

rearcd u1(ler thc extolsivc ntanagernent systen]s in three different agro-clitnatic zotlcs

(dry. inter.rrrediate arrcl rvct) in the North Wcstern I'tovincc ofSri Larrka rvclc Lrsed. Soil

\
organic lllatter. PI l. calciurn (ca). rnagnesiunr (Mg) ancl potassium (K) ivete highcr in thc

dry z-O|le conrparc.l to othe r two zones. Mean Ca and.Mg contents ill soil rvcrc acleqLtate in

all tl cc z()ncs, Mcan soil K contcnt was adequatc in dry and intetrnediatc zone rvhilc

deficient in rvet zonc. Soil plrosphorus'(P) and soditrrn (Na) rvere the lllost likely ticficicnt

rrrirrcrlls irr s,,ils.

No clclicicncy levcls rvqre indicated in forage Ca' Mg and K in all the zorrcs'

l]orage [) arrd Na rvcre all higher irr shrLrb. hclb and vines. Dcllcierrcy lcvels lvclc

itrtlicatcrl tirr I' and Na irr trce lcaves antl glasses. It appears that ratiott ltrrtllttlation lor

range g()ats in tlre Nolth Wcstern Province should include Na and P. I'lastlla analysis has

sll()w1 tltat ( a lcvels ,rcrl' lt,rvcst irr rrrillt'irrg atttl aclult attilttals itt all lllrcc zottcs.

I,lrosplrorus rvas lurvcr in young anirnals than olcl. Magttesitrrn levcls ittcreasccl rvith tlrc

age. Irlasrna K lcvels rvcre sinrilar in all status in the dry region bLrt nlale and lelnale



suckling in thc irrtcrrnccliate zorre and rnilking rntl notl-lactating clocs in thc wct zone

inclicatecl belOrv the critical valLre. I'lastna Na levels decrcased progressivcly with thc age.

Iliglr corrclations rvclc lirLrncl betrvccn tnacrutltineral colltcllts of soil arrtl li'rage in thc

diets and plastna of thc anitnals.

'l hc ruictotnincrals of-soils revealed that soil copper (Ctr), zinc (7'n)' iron (Fc) and

ntangalese (Mn) wcrc aclecluatc in all thrcc zorres and fbund to be high in rvet zotte. [-hc

lrighcst r.atrgc ol ('u rvas lound in trccs lrotr-legrtlrl inous loddcr rvhilc highcst

conccntrttiolr of 7-rr \\,as observed in trecs lcgLltninous fodders and shrtlbs. Iron attcl Mn

contents wel.e higher than the ciietary rcquircrnctrt. Illood plasrna CLr lcvcls rvcrc lirtllld to

be increascd rvilh the age but plastna Zn concentratiotl lvas obscrvetl in vicc-versa.

Plasnta Cu lcvel incrcased tvith age could lrc associatecl witb its role to tlcstrogen lcvel

\
Zinc levcls ol'ltlasnta loLrnri to be higher in young anirrals that could lrc relatcd the high

Zn-binding enzynlc necessary lor growth and devetoplnent. The concentration ol- plaslna

Ijc rccorclcd higlrcl ar Orrg the pregnant anitrtats. I'lastna Mn lcvel rvas lirrtntl to be high in

aclult aninrals. (ioats tnaintaincd under lree tangc lrrorvsing systelrs shorved no delicicncy

in nr icronr incrals.

'I'hc sccontl study rvas carried out to exatnine Mo Supplemcntation on ncllatode

inlection and rveiglrt gain as related to seasorl. Iroul trcatments consistirrg of 10 goats each

rverc usetl ai cOntrol - Iice grazing only ( lo)l lree grazing-plus rnineral block rvithotrt Mo

( l r ); fi'ec grazing plus rn inelal block rvith nrolytrclcntttn of 2 lng Mo kg r block ( l)) and

lrcc grazing plus ttrittctal block rvith tnolytrtlentttn of l0 ng Mo kgl block ('l'r) 'lhe

stutly continuecl cluIing rainy and dry scastrns lrr otte ycar. Tlte cxperitnental results

shurverl that thc concentratiorrs of ntincrals in lilrage lvere higher dttrirlg tlte rainy scason



1

CalciLrtrr. Mg. K. l;c ancl Mn colltents irr all lolagcs',vcrc atrovc tlte tccttrtrtnctltlcrl lcvcls

dtrring both rain\r arrtl clr.y scasons. During thc rairry season 23To anrl327n lirrage sanrples

tvere rlcficient in Na anci I, ivhilc in dry season llte [cspcctive dcficiencics \\'erc 9l'lo an(l

100%. Iioragc ('u anrt Zrr contcnts wcrc inatlctlttalc dLrring both rainy lltttl tlty scasttns.

Mineral colccrrtlatiolts il plasnta ircreased due 1o tnitteral supplcnrelttrtiotl. I)lastra ('a.

Mg. K. Zn. I;c altl Mn contcnts were abovc thc critical levcl recotrttrcndctl dtrring bolh

seasons. rvhilc 2070 and 33%n o{-plasma sanrples \ete cleflcient n l) alld (ltt. respcctivelr'.

Moll,btlcnr tr supplerncntatiort reduced the ttcntatodc egg cotlllt attil itnllroved

'hacrnatocr.it valrrc, hcrl)Oglobin concentration arttl trocly rvciglrt gairr rrl g,rrts strggcslitlg

benc fic ial cffccts ol' tttoll'bdentttn.

A lirral cxpelirncnt tvas carricd ort to evalualc the eflccts ofthrce (lifltrcnt sotlrccs

\
of phosl.rlrorrs supplclncnts on growth perlolmirnce, nutrient utilization, ttrincral lralance,

nitrogen rctcntigtl. rllltcrl llalat eters, blottd biochemical prolile atltl plaslna nlinctal

contcnls ol'gO:rts. Iltc crpcrinrcntal diets wcrc prcllarcd tlsing three dill'crcnt sotllccs ol

phosplror.Lrs i.e.. dicalciunr phosphate'(t)tll'). highly solLrble tipparvele rock phosplratc

(lllllllr) and Ilpparvcle rock phosphate (ERIr). Irvelve youtrg grorving nralc ctoss-brcd

(Saarrcn x.lar1lnapari) goats wcrc dividetl irrtt, f,rur gtouIs:tttd eaclr grotlp lvas tttltlergonc

into lirLrr. trcat tcIlts. lllc treattnc|lts rvere: cottlrttl ( I'n) rvith()ttt any phosplrilrtts

sLrpplcrDcrrtatitirr: ltlr0sphorLrs supplcmelltcd rvith lX l) ('l'f: phosphorLrs sttllplclnetttcd

rvith Illllll'(l2) and pltosphottts sttppletnctttcd rvith Ill{l'(lr).'Ihc expcritncntal rcsttlts

revcaletl that l)llosl)ltonts srrpplcmentation inctcascd feed intake, weight 8ai,r and nLttrient

digestibility. lVlirrcr.al bahnccs and nitrogen rctcnlioll $'erc improvcd by sLrpplcrnenting

phosphortrs s()ulces. I{urrrelr paralnetets arrd blood biochernical prtl{ile rverc alsrr



by phosphorLrs suppletnentatiolt. ['lasrna mineral contents were higher rvhile

ing phosphorus solrces. Arnong the phosphorus supplemental cliets. highly soluble

Eppalvele rock phospliate shor.ved the highest responses to the above rrentioned

paranreters. Therefore, highly soluble Eppawele rock phosphate (l-iERp) could be used as

phosphorus supplenrentation instead of dicalcium phosphate which is expensive and low

availability.

Therelore it was concluded that rnacro- and nricrominerals of Ca, Mg, K, Cu, Zn,\
Fe and Mn were adequate while Na and P were deficientrin soil of.dry, intermediate antl
Lr
tet zone of the North western Province of sri Lanka. piasma macro- and micronrinerals

,bf goats reflected thc physiological status of the a'irnal. Most of rhe ltrrage showed
I

adeqLrate levels of all micronutrients, which rvere also reflected in animals. Inclusion of

Mo, at l0 nrg kg' block was beneficial to goats for irnproving bloocl pararreters,

:
suppression of wornr infestation and Iive weight,rgain. Supplementation of llERIt

signilicantly incrcased lced intake, weight.grin antj nutrient digestibility while rnineral

balances and nitrogcn retention, rumen\ para^reters and blood biochemical profile were



CON'TENTS

ABSTRNCT

ACKNOWLEDGEMENT'

LIST OF TABLES

LIST OF FIGURES

I.INTRODUC'fION

2. I,ITI]RA\TI JIIE I{EVI EW

Page No.
I

XII

XV

01

05

05

05

08

08

08

10

t0

ll

1l

1l

t2

t2

t2

l3

l5

l5

2.1 Importance of dietary minerals

2.2 Minerals in soils

2.2. I Soil macrominerals

. 
Qqlcium

Phosphorus

Magitgsium

Sodium
,1 \

. Potassium

2.2.2 Soil microminerals

I
Iron

Manganese

Copper

Zinc,

2.3 Mineral nulrition of forage

2.3.1 Macrominerals in forage

i
il

Calcium



!lI

2.4

l'lroslrholus

l\4agncsiunt

S od iu rrt

I)()lassillnr

2.-1.2 l\4 io onr incrals in lblagc

Itott

M a rrgancsc

('o ppcr

'/ itt''.

M irreral rrutlition of goats

2..1.1 N'lac l orninelals

( a lr:ir rnr

I'lrosphonrs

Nlagncsiunr

SotliLrrn and I'ritassiurrr

2.4.2 M iclonr inclals

lron \

l\4a n ganese

' ('oppcr

'/.ittc

15

17

11

t1

l8

t8

l8

l9

l9

20

20

?0

24

27

30

ll

3l

l4

34

l6



vllt

OMINERAL STATUS OF SOIL, FEEDS AND COATS IN THE 38

NORTTI WES'TE]TN PROVINCE OF SRI LANKA.

3.1 Justificatiorr'

3.2 Materials and Methods

3.2. I Study area

3.2.2 Sample collection

3.2.2.1 Blood

3 .2 .2 .2 li orage

3.2.2.3 Soil

38

39

39

4t

4l

41

4t

43

43

43

43

44

44

46

48

52

57

I

il

3.2.3 Sanrple analysis

3.2.3.1 Forage and plasma analysis

\
, 3.2.3.2 Soil analysis

J.2.4 Dala analysis

Ilesrr lts and Discussion

3.3.1 Soil analysis \

3.3.2 Forage distribution

J.3.J Forape analvsis
t

. 3.3.4 Plasma analysis

"3.3.5 Intenelationship of soil-forage-animal

macromineral contents



STATUS OF SOIL, FEEDS AND GOATS IN THE

WESTERN PROVINCE OF SRI LANKA.

59

4.1 Justification'

4.2 Materials arrd Methods

4.3 l{esults and l)iscussion

4.3.1 Soil analysis

4.3.2 Forage analysis

4.3.3 Plasma analysis

4.2.1 Study area and sample collection

4.2.2 Sample analysis

4.2.3 Data analysis

t!
it
t

59

60

60

60

60

6l

6t

63

69

75" 4.3.4 Intelelationship of soil-forage-animal

rnicromineral contents

EFFECT OF MOLYBDENUM SUPPLEMENTATION ON

NEMATODE INFECTION AND BODY WEIGHT GAIN IN

GOATS AS RELATED TO SEASON

5.1Justillcation

5.2 Materials and Methods

, 5.2.1 Location and period ofthe study(

5.2.2 Experimental diets

5.2.3 Experimental animals and procedure

5.2.4 Sample ana lysis

'77

77

18

78

78

78

80



5.2.5 Data analysrs

5.3 l{esults and I)iscussion

5.3.1 Iiorage nrineral content

5.3.2 Plasma mineral content

5.3.3 tndices of nematode infection

5.3.4 Mineral supplement consumption and live weight gain

of the goats

i

I

6. EFFECI- OF DIIrFIjl{lrNl' SOURCES OF PTIOSPHOI{US

SUPPLEMENTS ON GROWTFI PERFORMANCE, NUTRIENT

UTILIZAI'ION, BL\fOD PARAMEI'ERS AND MINERAL

BALANCE IN GOATS

6.1JLrstillcation

6.2 Materials and Methods

6.2.1 l-ocation and periods oflhe study

6.2.2 uxpcrimental diets

6.2.3 Experine tal animals and procedure

. . 6.2.4 Sanrple analysis

6.2.5 Data analysis

9l

80

80

80

83

81

89

9l

92

97

92

92

94

95

95

95

97

99

6.1 Resu lts and DiscLrssion

6.3. I Proximate composition of the basal and test diets

6.3.2 Dry matter intake and weight gain of the goats

6.3.3 Nulricnt digestibilily of goats


