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T/ie"ejJects' of dieiiirY.'s~pplementation with dicalcium phosphate containing 10 g calcium and 8 g 
phosphorns', on pfasma~t(jtal calcium. inorganic phOsphate. body condition score and milk yield were 
studied for 42 days. dUring the dry seas'on ofl 997 in fO)1Y grazing, lactating Zebu cows,inlringa region. 
Tanzania. The animals were allocated to two groups: one control grolfP (1'1) comprising offifieen cOws 
and' a~: supprerr;;/ntd~on 'groUp (l'2)' comprising 'Of' twenij; five .cows., Dir;alcium phosphate 
supplementation' wft"done'twice per week. Blood samples w~re colle~ied before supp{emefJlation and at 

-. f .. " , • ;~.~ .: .....1 • ~ ~ " ,'. ..,t I. ~ (" 

the eng pf experj.me.rz!atpenod Total milk yield and body condition of the animals were a!sf,J '!.sordep. 
SUPRle~htef' cow.s ha4 higher (P< 0.001) mean plasma calcium and inorganic phosphate (1.30 
11'}mo.l!G;wnd.2. 08 mmol PIl) than the control cows (1.08 mmoliCa and 1.58 mmol Pil). Supplemented 
cow,~, had. a better (f< 0. 0001) .bOdy condition score and produced more milk (3. ~ 0 pCS and 181 kg) 
than'conqVtcow,s (2.6~BCS and 149 kg)and,to(aI42 days milk yield (149 VS. '181 leg).Itis concluded 
that)qyi1!laS~ cal~iljm andjnorganic phosphfte may be a problem to Zebu cows' and thaJ 4~cal9ium 
phosphate canprovide aboostto plasma Ca'and Pi,during the.dry season. , 

• ~ ,'. ~ -" , . '. !. I • • • • ~ .• 

K~Yword.s~ ~~iciu~~-;'ph~spliorus, bo~y' condition, milk yield, Zebu~ 'C?ws·;· . 
• ,Jc~· .. f.·.'._J) .,~. -'''~ .,.j.",. ?, .. ~ •• ~ .' 

, .:.: \ .:, : ~ ~.]', ','" " • ~,,? 

Introduction :. ,<: 

L,·I k d .. 'f"-' . IVrstoc pro uction 10 most parts 0 ,la.vzarua 
relies mainly, on natural ,pasture during the 
1 1 ,-:: t • ~.' . _ 'r' , ) ., :." 

rain !;Ier~onand,.s~u~ble ,gra~ing with. ocS~s.ipWI 
supplew~nta40n.witQ,c.r9P residues and,by_prQd­
ucts during the diy" season. it is knowrl.tharmost 
. " ~ .. "' ,~ ... - ,,:;:",,;, 0' : • _",' •• 

tropic;al fo~ages,ar.e poor in.q~al.ity in ,t~rm!;l of 
. 1 ..1" , ' ". ··.U· (). .; .. ' 

metabq~isable e!leigy (ME) and rumen qegradable 
. ~'1 /. .".. ' -

*CorrespOnliiJig author ' 

r .~ ~ •• , : \ i • 

, ,p~,tsins (RoP). They 'art( also frequently low in 
(~nerals,(!~pecially' phQsphoru~ W) alld sulphur 

;/-S,), which ar.e n~e~ed, for optimum microbial 
fermentat~on an4~ ru~en protei,n synthesi~ (Van 
Houtert, 1993). Suppleme.n~ation with energy, 
protein and minerals to animals given low qual­
ity trop(cal grasses should enhance fennentation 
~d hen<;e pr~uctive efficiency. _ 
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72 E.C.J.H.Phiri et aI. 

9lciu~'and 'phosp~?ru~>,are)n;m,rnin!lIly t9. ~.e:'''': selecte~fr~"m tw?~h~rdsat Igtngilanyi ,t~at,' 1'9 
ficieot in soil, pasture and animal tissues i~ so"\e " ,~ows,fro~.qneherd«Herd 2) and I 5 cowsJ~otp 
areas of Tanzania (Sendalo et ai., 1988; Phifi d,'~the Secondhetd (He~d 3), The animals were'allo~ 
ai., 1997; Phiri 20'0'1). The situation may contrib- cated to two groups, one control group (Tl) 
ute to poor livestock health and low productivity comprising of fifteen cows, five from each herd 
(Kasongo et ai., 1997). A study of mineral con- and a supplementation group (T2) comprising of 
tents in forages at ASAS Dairy Farm in Iringa re- twenty five cows, ten cows from herd (Herd 1) at 
gion, Tanzania by Pereka and P.hiri,(l998) re- '~.:Kiliinanihewa. five' (Herd'2) and ten (Herd')) 
vealed that forage Ca contents (0'.38%) was mar- cows from the two herds at IgingilanyL 
girtal to"mini'ffial«JO'~3Q%t Similarly forag'e:P' :'.: D'icalCium phosPQate 'su'ppJ'e'm~rtfation"iiait~d 
level (0'.18%) was below normal levels (> 0'.'15%) , \ l~rhediaieiy ~fth fiistblo'od~ariipl~r wer~ 
d~ng thfAry ,s~,!-~n. ~hi,~ et ~1.,,(l?97) wor~~n&,:,~ .take I). , Each cow intl,le ~upple~entat~~p.,g~oup 
with mixed cross bred Zebu at the same location, received 43 g ofDICAP (Ca2HP04,2H20),everv, 
reported low concentration of pla~ma calciu~ 'tuesday ~d Friday morning (')',00 t~·IO.QO ~.~) 
(Ca),qIJ.d j~orgaI).ic, phospJ1i!te,(Pi) inpregJlant. :'.an.amount to, cover maintenance'and'replace 
heifers (i 14 and 1,23' nimolll), in dry pregnant minerals lost in milk. This specification was 
cows (2,14 and 1.28 mmolll), in lactating cows based on the fact that cows were producing an 
(2.20' and 0'.94 mmolll) and in steers '('1.90 and;'''~'av'erag'e B to'6'kg'ofmilk per day'duhngthe"ex: 
1.80' mmolll), respectively towards the end of perimental period and app.roxi~qtely.l g qLCa 
rainy season. These levels were below the recom- and 0'.8 g of P is retained in I kg of milk '(NAS, 
mended levels of Ca (> 2.2Qmmolll) and Pi (> 1988). The mineral compound was ~ixed '~lth 
1.80' mmolll) in dairy, cattle. !here is Fmited'~~0r.i!':}L3,.5p '~lpf wat~! ap~ ,!~!;Oin:,i~t~re~ thrqugl,l~th<r 
mation on mineral nut~iti,oQ particularly in", t mouth ,using along ne9kedbottle. ",' 

-, \0 • ., I • " \~ ~ • ,-'.; ..... " ••• " .... \' • ~}.. _ .. ~ ..... ' ~ ,.' < _ • 

supplementation tTialsin lactating Zebu cattle,,; ~;\"'~\', . , ,,'" ,I,' ••• '\' " .', .,' • ':~'.: .. 

This studv was therefore undertaken to deterniine' Expenmental-ammals management , , 
Ca and p'status of lactating Zebu cows unde~ ei-"'\', '. AWa~i~~ls '~~r~ on g~~~ed n;iufal p~sf~~g~ 
tensive husbandry conditions with or without dry andc~~p iesidu~'~ (lliaizestoves) lor ihefirst two) 
s'eason dicalcium phosphate (DICAP-),: ~'eeks.' c6~s'i~,H~rd 2 '.~~d 'Reid' 3 ~ere'~o~~~' 
-." . " '. .~. " '. '\ ",' 'it,.·~· 'l" ~. . .'.,. (,,\ ,"".~. 

supp~ementatlOn::. t.imes grazed to~eth~f, -:r:pes~,,~~~~ we,re g~e4 
, 'on pastures fr9ni, 9.Qg ~.,~.t~:6.QQ p.m,\V,i,thli 

,', ~\' ' rest'of 1- 2 hours (~ro!lP((t'9Q'io 3.0'0' p.in) aiM 
M'at,~t:ials all4)~1etfiods " watered once'a day. Th~ a~'erage grazing 6'rbit' 

'.k .\ .,'.\ \ .\ r •. ~as 10' km/day aricfdiolgh't'the a~i~'als wer~: 
Experimenta'i site" :'", kept in corrals. RegUlar vlsli'iind inspections b'y 

The experiment w'as~ carried out' at' 
Kilimanihewa and Igi!lgiIanyi villagesneqr Iringa 
airport; 12 to 17 kill from Iringa town which is lo­
cated at 7° 48' S and 35° 43' E. The climate of the 

-, -" - ,-)...... ." .. '. : '". 

area is characterised by' dry (June "'- mid Novem-
Ber) aiid':rairiy: (Mid November - May) seasonS, 
Ttie'pre~ent stri'dY"covereld 42 days, from August 
t'o Septbuber 1'997 .'Day'temperatures during the 
stildy:nmged betwee'rdb:!..'15,JOC:\· .' " 
... : ... ';.', ,. _' ,! j !: . , I; ;~-: . .;; ~ • 

Experimen'tal'design:and treatments '. 
.. ~ . . ." " ~..,' -, . 

The study involved 40' lactating Zebu cows in 
their second to fourth lactation, These cows calved 
between end of March and July 1997. Fifteen 
cows. w'ere-;,'selected from one herd at 
Kilimanihewa (Herd 1). Twenty five cows were 

. ~ . ~ ~ '-..,. . - . . , '''' 

ward veteririarian for 'the period of the study was 
provided, particulqrly duri~g'mineral drenching 
and dipping. 'Dipping waS';done:'<iiici'~ '~~ek 'aDd 
no measures were taken to control inte1l)al para-

• .- r .,. ..... ""'I"-

sites. ". " 
. /-

Blood sanipliilg:"l':" - !. : '. , '" J;- .// ' 
• • '-.:. -f" ~ ~, J-." .... " -,. .... , I)·",. r \ . ) 

· " 'Blood S!llPpies ,\v~re collected via the jtigwar 
,-. r -"'H'<'\~ ~ " ... r .. , <. . -, , . ,~,..-, 
'vein from ea:ctl arumal on'lliefirst ana last day' of 

'. - • ,~..... ..... • • I !' - .• ,. i. . ,'. -,. 'f " 

, the 'experiment into' heparinised vaclitai'nef 
• " ~.''''''' ~ 1 ' . • • • t" • ',. , < •• 

.' tubes. The whole blood samples were c'entri~-. ,. "" . ., / . ~~ i -. '" .. , .. \. ... ,,~ ~ -'1 

~fuged within two' flOUrs after coIfection at 20'0'0' 'x' 
• •• ',' ~1"4' • • ~ ~ \4 t ',. ~ ," ';. .•.•. ' ~:. 

'G. for'lO minutes to obtain plasma for total Cil 
I 

and Pi determinations~ All tubes used for collec-
. I . 

tion of plasma were ~ashed in a dilute nitric acid 
solution to prevent exogenous 'mineral contami­
nation. The plasma samples were stored at tem-
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perature between -15°C and -20°C pending analy­
sis. 
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sion of analytical level and accuracy of the mea-
·surements.'·' -. 

Body condition score and milk yield Statistical Analysis 
Body condition was .score~.as ~e~.cribe~ by. _ 

Wildennan e,t aI:, (198~) with slight modification 
using a scale.from I (v~ry poor) to 5 (grossly fat), 
with half P9int intervais:deterniined by assessment 
of the degre~ of fatness at tfle tail heaq and loin. 
Milk yield from the first day of experiment to the 
last day of'eXperiment \~as recorded daily. \ 

• t",. . . 

Laboratory analyses-'.-. 

Data were hancUed statistically using general 
linear model of SAS (SAS 1990). The design 
was a case control study and differences between 
the means were estimated by the least significant 
difference test (LSD) as described by Box et aI., 
(1978). . " ,. 

, ' 

Results and Discussions 
Data on plasma total Ca and Pi before and at 

the end of the experiment are presented in Table 
I, whereas the results of body conditiori"score 
and total milk yield for 42 days are presented in 
Table 2. Cows receiving dicalcium phosphate 

Plasma total Ca 'was assayed using 
hydroxyquiboI.ine cresolpthalein complexone 
method'as described bY-Kessler and Wolfman 
(1964) and Gitelman;~"(1961). Plasma Pi was 
assayep .. «~.ing measu:re~~nt of the va~ado­
phospho:': molybdate complex formed in acid as 
described by Fiske and Subarrow (1925). Intra 

,?II .; ') r'" " " .. ' . 
assay precision was 1% (CV) for Ca and Pi, 
respectively. 'Inter assay precision was within 2% 
(CV) for both determinations. A standard control 
sample (2.5 mmol Ca II) was analysed together 
with each test sampl~ .batch to assure further preci-

. had higher (P < 0.05) overall plasma total Ca 
(L 30 vs. LQ3 mmol Cal I), plasma inorganic 
phosphate (2.08 vs. 1.58 mmol PI I), BCS (3.10 
vs. 2.63) and total milk yield (181 vs. 149 kg). 

It is well known that homeostatic mecha­
nisms maintain blood Ca concentration within a 
range of.2.25 to 2.70 mmolll (Kam;ko,-19~9). 
{ • " ~. ...' ., .~. , I' .' 'I.. . -.; ~ " ~, I, 

... ' .. _, .. 
Table r:'Meim ; SD 'ofplasma total calcium (Ca) and inorganic phosphate (Pi) as affected by minel-aI . , I. 

, I ~ ,. i su~pl~me~tation . ""t 

. \ '." ., 

_. . .- ....... ,1 ~ .6_0', tlasma.'~~cium (lllJ!I,ooll,l) . c Plas~a !n~rganic phQ.sphate (mmolll) 

Herd.:'J '·.!l Gfoup'~,· N, ' Before .,' .. " :After' :.". Before .-------------- '------~----------~--~-----------
• " '. After 

" 'r' . Herd Ie . , ,~ 

Kilimahewa 

Herd 2 . 

'n' 

T2 
·Pr>F 

n .. ' 

5 

'10 

5 

i.20 7 0.10' 

1.20±0:II' 
0.9958 NS 

-'. 1.06~ O. io' 
.-

1.31 ·±··0.25' 
0.0235::" . 

0,% "'O.07b 
, \1" 

Igingilanyi', T2 . 5 I.I I ± 0.12'" ' ". 1.32 ± 0: 18'" 
, l ,.,..' _, ') J. J • .: .... 

I 'Pr >F' ., .p.8569 NS '.' . 0.0012 

H nd . ,'>" n' ,..,. "5 "f'l 13' '019'" ',1.03 ~,O'·iOb. e '" .... It... ~ , .. ~ ,., .• ±',. 

Igingilanyi'~ ":T2"~ i~'_"10 .I:I~.:t0.14', 1;:;;[':'1.30±'0.20· .. l '/'" p~; ~ , ' 0.8964 NS .' 0,0005 ' , ' 

.. -1:877 0.1<f 

.-1.;5' ± '0'. I 5~' '. '.: 2,19 dJ. 12' .' . 
. 0.865i'·NS - " ~ • O.oo6J"'" 

.. ~ ."t \;. . f • 

"1.64 ~ 0.05" p.~ , • 1.44' ± 0.06b 
.., 'i , ;',' ,-. 

1.63 I O.l3~· 

0.9987 NS:' 

·1.68 = 0:12;. " . 
·1.6L o. II' : 

0.9876 NS . 

. 2.07,,; 0.17'·" 

.-;',' , 0.0001 .:: : 

1.5 I ',,0. 16b 

. 1.89 ± 0.20' 
0.001 

1.58 I 0,21 b 

2.08 ± 0,19' 
0.0001 ,; 

I . ." _ ,_. 

M~an;!wi'thjn ~h~ ,~~~:e ~~Iu~n ~n~: her~, ;i~ ;~~ ~~~~~:super~~riP!Ietter '~~e not s;gnificantly different at ~P<0:05), 
NS=:!,o!l Sigiiificani., ,~. - '.. . ., 
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·.74 E.C.J.H.PItjIi et al .. 

!.:'J!.' ,!', i·' .... '·' 
Table 2. Mean ±SD of body condition score to~ nll!~ y~i1d for 42 days as affected by minerai supplementation 

Group 

n' .~' ,'- J':~" . t- -
KHirrtiinihewa ' ., "". ~. T2' 
~\.:. r','" ',j. ~,,,' _.;-... _t.~: .~-'~) -.plr>F 

iIe~d'i !,',r;'! . _OJ':d '.' 'n 
.• f.:.,., ·.t }_' ;l:~{ .. _l:lt' . ..:t..I ~- -. ~ .. ,) 
Igingilanyi T2 

Pr? F 

Herd 3 

dve;~11 hIean 
, . 

N 

~ ,-', 10 
J"'~ J 

" 

Body:cOJidition Score' .' "', ·.Totafniill(Yield . 

. , 'Before),.. ..,. :'," ARe!: . For 42 days'(L) 

: '2.'80 ',,0:26;' :, 
0.6974NS· " 

').05':' 0,37" 
"'0.0124 " 

'_,'; ~~.: ... .,; I\.,. .~,' ._'-

2.75 ± 0,26' " 3.10." 0.21' 
0.6485 . '0.023'5 " 

2.70 ",0.27' 

C:"U!2>~ 31' .'~ 
• '.' ',"L 0:'0013 .,1 

,\ .~;; 1'59'± 2ib • 

.~ ... {l.~~\.. 
'." •. 192 ± 17"' 

•. !~ . ./-I.V'.:.~+ _, 
, 0.0001 

t.:' I- '.'-' "til',:- "", ',,' , . .! ... _ ~:. -- .'..J_ .... " .. , .• ~ ~ ".h' .- .. - t 

~eans within the ~iiin~ cohlffin:and herd, with1the same s~p~rcript'i~tie'r' ari ~cii ~ignifica.;;lfdiffere~i at'·(P<~.~5)·,' " ,'. , 
- • "< 'I ,.' •• 

The present study, however, demonstrates that.the .' :In the present study'the initial Pi levelS\vere 
initial plasma Ca was below this level i,e 1.14 marginal to deficiency since levels between 1.80 
mmol Ca II. At the end of the experimental period to 2.90 mmol Pill (Kaneko. 1989) are considered 
the level of blood Ca was even lower.( 1.03p1mol normal. However,' the present levels .ofpi asma Pi 
Call) in the unsupplemented cows, The observed are similar to the findings of Phiri et-a/. (1997) in 
plasma Ca levels in the present study, are low as-, crossbred Zebu cows and cross bred-Zebu'steers 
compared to 1.36 .,.- 2.17 mmol Call observed by" receiving concentrate mixture. Furthermore, 'the 
Phiri et al. (1997) in July 1997 in crossbred Zebu ' . initial Pi levels are C9mpar(!ble t9Jinoings, in 
cattle. However, animals {n the latter study were countries such as Venezuela (1.7.4 - 2.10), Chile 
receiving 4 kg of maize bran Isunflower seedcake, (1.5 - 1.7) and Thailand (1.7 -1.8 ~mol F..i/I), 
approximately 2 kg of hay and,2 kg of green cut where cross bred Zebu are conmton (Whitaker et 
fodder per day in addition to grazing. Similar low al., 1999), Increase in plasma P~ levels foll~wi,I}g 
levels of plasma Ca have been observed in non pa- P supplementation ha~e formally been reported 
retic postparturient Holstein cows in Canada [ . 'in Zebu :cattle grazing fertilized pastures 'in 
(Bigras-Poulin and Tremblay, 1998). Kenya (LillnpkiiJ.-'et al., 1961) and in cattle graz-' 

There i~ no obvious explanation for the pre~ent - ing pasture 'grown on calcareous soils in'South 
e,xtremely low levels in plasma Ca during this dry , ' Africa (McDowell] 1992), inagreemenl with 
period. It is possible that at the beginning of th~," present study. ,';::' _ \ ' 
dry season,.plants and plant.partscofhigh nutritive " [ In the'present study supplemented.animals 
value are ,preferably ingested"When the',dry " increased ~ily mil~ production between 0,251 
sea~on intensifies ammaJs ingest. leaves from trees!:' to 1.5: las,compare1 tounsupplemented which 
and shrubs, which are, lower in nutrients and may reduced 0.5 to 1.0 I: milk per day at t~e end of 
contain aritinlitritive faCfors. The present ~:"'the studyiridicating the importanc,e)fCa.<~nd,~ 
extremely low plasma Ca levels did not affect the supplementation. Similarly Bisschop (1964) 
clinical condition of the cows more than the reported a responseiin milk yield in cows as a 
observed loss of body condition and reduced milk result of P and Ca supplementation in the form 
yield. of bone meal at Armoedslakte South AfriCa, 
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',~ I, . da~ !lnal~~is~ndm?~el. RHil}ling. Johp.Wiley~ Fl;lrthenno~, ~~~e.h~ e.tffl., Q94-8),as quoted by 
Hemi~g.~.(lYI (L?9,~) ,:pn;)\,iq~.d,a,pl].9§phorus 
supplement t9q>~~ graziQg p.de:fi,cieI).t grasses 3 
months after cillving. They observed, a clear. 
in~~se.inrrrilk,y;i~ldper:day, i. : '., .~,' 

." .. Ic.~on~, ~e~or~,:.uSA.·6.5~pp. C' :,"" 
Hemingw.ay, R.G. 1967. Phosphorlls and th!! rumi­

, .. I .nant. Out look in Agriculture. 5: 172. 
·F;~ke,C.H. and:S~b~;ro~,·.Y .. 1925. 'Th~~al~rimetric 

. Altho ugI!. ,energy: and: pro tei n are .us uall y 
considered to be.the main'limiting,factors oflow 
intake and poor peif9rfilance, the' present study 
indicates that, mine~al deficiencies can also limit 
production and health status. The present study 
revealed that feeding of dicalcium phosphate had 
a significant effect on plasma total Ca and Pi, 
body condition and milk yield. The supplemented 
cows gained more body condition and produced 
more milk, whereas ~heir contemporaries lost 
condition, produceq less milk and their plasma Ca 
and Pi were lowered. 

Conclusion 

Supplementation with calcium and phosphorus 
may be necessary in certain regions of Tanzaniil to 
improve milk yield. There is little knowledge con­
cerning mineral status of animals under both semi 
- extensive and extensive management systems 
practised by traditional herdsmen and small dairy 
farmers in Tanzania. There is therefore need to 
carry out further research of mineral status of ani­
mals in these areas. 
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