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Abstract

The eﬁects of dzetary supplementanon with dzcalczum phosphate containing 10 g calcium and 8 g
phosphorus, on plasma total calcium, inorganic phosphate. body condition score and milk yield were
studied for 42 days, during the dry season of 1997 in  forty grazing, Iactanng Zebu cows. inIringa region.
Tanzania. The animals were allocated to two groups. ore control group (T1) comprising of fifteen cows
and’ a supplementanon group (T2) - comprising of twenty five cows. . Dicalcium phosphate
supplementanon was done twice per week. Blood samples were collected be/ore supplementanon and at
the end of expenmental ‘period. Total milk yield and boajv condition of the animals were also recorded
Supplemented cows had higher (P< 0.001) mean plasma calcium and inorganic phosphate (1.30
mmol/Ca and.2.08 mmol P/l) than the control cows (1.08 mmol/Ca and 1.58 mmol P/]). Supplemented
cows, had a better (P< 0.0001) body condition score and produced more milk (3.10 BCS and. 181 kg)
than control cows (2.63 BCS and 149 kg)and total 42 days milk yield (149 vs. 181 kg) 1t is concluded
that loy, plasma calczum and jnorganic phosphate may be a problem to Zebu cows and that dicalcium
phosphate can provzde a boost to plasma Ca.and Pi dunng the dry season.
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Introduction R protems (RDP) They | are also frequently low in
Imnerals especially, phosphorus (P) and sulphur
leestock production in most parts of Tanzania ( S), which are needed for optimum microbial
relies mainly on natural pasture during the fermentatlon and rumen protein synthesis (Van
rain season and stubble grazmg with occas1onal Houtert, 1993) Supp]ementatlon with energy ..
supplementation. Wlth c10p residues and by,prod- protein and minerals to animals given low qual-
ucts durmg the dI'V season It 1S kl'lOWl'l that most . ity tropical grasses should enhance fermentation
troplcal forages are poor in quallty in terms of and hence productive efficiency. .
metabohsable energv (ME) and rumen degxadable ' e o
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Calcium and phosphorus. are\margmally to de-~, selected: from two-herds at Igingilanyi that,’IQ

ficient in soil, pasture and animal tissués in somep )

areas of Tanzania (Sendalo et a/., 1988; Phiri et
al., 1997; Phiri 2001). The s1tuatlon may contrib-
ute to poor livestock health and low productivity
(Kasongo et al., 1997). A study of mineral con-
tents in forages at ASAS Dairy Farm in Iringa re-
gion, Tanzania by Pereka and Phiri.(1998) re-
vealed that forage Ca contents (0.38%) was mar-
ginal t6 minimal (< '0'30%)" Srmllarly forage‘ P =
during the dry season. Phiri er al. (1997) workmg
with mixed'cross bred Zebu at the same locatlon'
reported low concentration of plasma calcium
(Ca).and inorganic. phosphate;(Pi) in pregnant .::
heifers (2.14 and 1.23 mmol/l), in dry pregnant
cows (2.14 and 1.28 mmol/l), in lactating cows
(2.20 and 0.94 mmol/l) and in steers‘(1.90 and

1.80 mmol/l), respectively towards the end of

rainy season. These levels were below the recom-
mended levels of Ca (> 2.20mmol/l) and Pi (>

_ COWS, from one herd (Herd 2) and 15 cows from

“the second herd (Herd 3). Thié animals wereallo-
cated to two groups, one control group (T1)
comprising of fifteen cows, five from each herd
and a supplementation group (T2) comprising of
twenty five cows, ten cows from herd (Herd 1) at

‘M Kilimanihewa, five’ (Herd'2) and fen (Herd'3)
cows from the two herds at Ig1ng11any1
D1calc1um phosphate supplementatlon started
1mmed1ately after first blood’ samples were
taken. Each cow in the supplementation ,group

; received 43 g of DICAP (CazHPO4 2HzO) every.

Tuesdav and Friday morning (9.00 to 10. 00 a. m)
.an.amount to.cover maintenance -and-replacé
minerals lost in milk. This spécification was
based on the fact that cows were producing an
avefage 3 to'6'kg-of milk per day during the'ex:
perimental period and approximately. 1 g of Ca
and 0.8 g of P is retained in 1 kg of milk (NAS,
1988). The mineral compound was mixed w1th

1.80 mmol/l) in dairy cattle. There is limited: inforsy, 350 ml of water and administered through the

mation on mineral nutr1t1on partlcularly 1n
supplementatlon trials in lactatrng Zebu cattle
This study was therefore undertaken to detennlne
Ca and P status of lactating Zebu Cows under ex-*
tensive husbandry conditions with or without dry
season dicalcium phosphate (DICAP)
supplementatlon

Mat\e‘ria‘l's‘\ and ‘l\\/_le'thods
AT L RERR U U S
Experimental site- -~

The experiment was’ carried out at'
Kilimanihewa and Igingilanyi villages near Iringa
airport, 12 to 17 km from Iringa town which is lo-
cated at 7°48” S and 35°43°E. The climate of the
area'is charactériséd by’ dry. (June ¥ mid Novem-
ber) and rairy: (Mid November — May) seasons.
The present study* covered 42 days, from August
to September 1997. Day’ temperatures durmg the
study’ ranged between 10— 5‘°C \

b .5 o /’.;/' ;.'_‘.‘ Wi

Expenmental desrgn and treatments -

The study involved’ 40 lactat1ng Zebu cows in
their second to fourth lactation. These cows calved
between end of March and July 1997. Fifteen
cows. werévselected from one herd at
Kilimanihewa (Herd 1). Twenty five cows were

\ mouth us1ng a long necked bottle

Expenmental ammals management o \
. S\ \\a-)

All ammalsiwere on grazed natural pastures3
and crop res1dues (matze stoves) for the ﬁrst two
weeks Cows'i 1n Herd 2 and Herd 3 were some-

& A3,
tlmes grazed together These cows were grazed

" "on pastures from 9.00 a.m, to 6.00 p.m. with &

* restof 1-2 hours (around 1 00 t0 3.00 p. m) and
' watered once a day. The average graz1ng orb1t
“was 10 km/day and af n1ght\the anitnals were
kept in corrals: Regular visit and 1nspections by
ward veteriniafian for the petiod of the study was
provided, particularly dur1ng mineral drenching
and dipping. Dipping was done orice 4 week and
no measures were taken to control 1nternal | para-
sites. . R
Blood samplmg"‘ T "/
Blood samples were collected v1a the Jugular'
vem from each ammal on ‘the’ ﬂrst and Tast day of
the exper1ment 1nto hepar1msed vacutamer
" tubes. The whole blood samples were centrl-)
fuged w1th1n two hours after collectron at 2000 x’
‘G. for-i0 miriutes to obtain plasma for total Ca’
and Pi detenmnatlons All tubes used for collec-
tion of plasma were washed 1in a dilute nitric acid
solution to prevent exogenous mineral contami-
nation. The plasma samples were stored at tem-

T
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perature between °15°C and 20°C pending analy-
sis.

Body_condition score and milk yield

Body condition was scored as described by . _

Wilderman et al., (1982) with slight modification
using a scale. from 1 (very poor) to 5 (grossly fat),
with half polnt intervals. deternuned by assessment
of the degree of fatness at the tail head and loin.
Milk yield from the ﬁrst day of experiment to the
last day of expenment was recorded daily.

Laboratory analyses- -

Plasma total Ca was assayed using
hydroxvqumollne cresolpthaleln complexone
method 'as described by’ Kessler and Wolfman
(1964) and G1telman"(1967) Plasma Pi was
assayed usmg measurement of the vanado-
phospho- molybdate complex formed in acid as
described by Flske and Subarrow (1925). Intra
assay prec151on 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 /1) was analysed together
with.each test sample batch to assure further preci-
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sion of analytlcal level and accuracy of the mea-
“surements.” ¢

Statlstlcal Analysrs

Data were handled statistically using geneml
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 al
(1978).

Results and Discussions

Data on plasma total Ca and Pi before and at
the end of the experiment are presented in Table
1, whereas the results of body condition score
and total milk yield for 42 days are presented in
Table 2. Cows receiving dicalcium phosphate

“had higher (P < 0.05) overall plasma total Ca

(1.30 vs. 1.03 mmol Ca/ 1), plasma inorganic
phosphate (2.08 vs. 1.58 mmol P/ 1), 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 mmol/l (Kaneko, ‘1989).

Table 1:'Mean = SD of plasma total calcium (Ca) and morgamc phosphate (Pi) as affected by mmeral

i

i supplementatlon ol
: J '; \, i o ) LP]zrsma.‘e_‘z‘alcium (mmool/l) - - . Plasma inarganic phosphate (mmol/1)
Herd-'% . ¢, Group-yi -~ N: .. Before riAfler T 0 Lo, Before. 3 Afier
Herd 1570 . 'T1 . 5 120.010° -’~106” 0.10° '; - 187 010a EIm 021°
Kilimahewa T2 10 120:011° 131 025“ 175 +0 15“ L 219: o 12
- Pr>F - © - 0.9958NS 00235 08652 NS 00001 .
. [ 8} AT H
Herd 2 - T 5 104 i°0:09° 096 007" 1644005“ 1441006b
Igm'gn;?yi"j’ T2 50 11 + 0, 12, 132= 018", 1630, 13a 207 0.17-.
. ; CORe>FL L, 08569 NS - : 0.0012 0.9987NS:" 7. 00001 07
Herd3  “:03T1 7% 05 VRLIZ=0.19° ™ 0 1.03 & (hiob -1.68=0:12° - 1.51z0.16"
Igingilanyizs ~<T2: ¢5 10 115 0.14° g4 7130 = 0.20° 1.67- 0.11°- . 1.89: 0200 .
.~  Pr>F 0.8964NS -~ - 0.0005 ~ 0.9876 NS . 0.001 '
Overalimean=¢ T1oat;. 5,55 LI3 %0958 & 1034 0.10°- . 7 1730140 - 158 021°
v T2, 1025, LIS 20047 0 2 1302020000 L L 1692014 L1 . 2.08:0.19° .
Pr>F SO8964NS- 1 . .. 00008+ >z, 08915NS 0.0001 ¢
i b y FAE L SN o "!S.'i e - B T
Means within the same column and herd with the same superscnpt letter are not s1gmﬁcam1y different at (P(O 05),

"'NS=Non Slgmﬁcant
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[P R P ) RN
Table 2. Mean :SD of body condition score total milk yeild for 42 days as affected by mineral supplementation

L Body.condition Score .~ . Total niilk yield -

Herd ' Group ' N .. ‘Before,, . . -~ After . For42days(L) :
i eI T290.5 0270 e 270 £ 0.2 - 152+26" Ao
ety o 0 “2.‘:‘;0':'-035'63”- | 305% 037 LS s
, ' PrsF 0T T "0.6974N8 - 00124 noe 00013
L AR TR S SR R T ", oo .‘."'.'7/ i AL
Herd 2™ T T R B 3900220 270 027" CUrs9k 220
N EE PN G -‘('.‘ I.!Td.xi:!a’..‘“) SR . . e T T B [ ;,":_ EEN i .
Igingilanyi , T2 B 275+ 026" © . 3.10- 021" - 192 217
, Pr>F 0.6485 T35 T T 60001
Herd 3 L A 2.70 =0.27° 2.50 £035° . - 13729
- ' ) . ’ i < - ) iy
.ty L e e Y e e s Lo oehet * - 7 YT
lgmglﬁnyl ST T >0 2.80 +0. 27 . 3 20 Lo _ 171 £16"
oL g ~? o TRE PR LU 08973 00015 00001
Overill imean R Tl VST Lagos02s  263:03 . 14929
E wooT Ve oL »- . T2 ..j,( k3 ~," 25‘ ‘.r, . ‘LZ 7% +0. 25513' P 3110 IO 29- . 181 +29- g
S -7Pr>F R P k< I 00001 o __0.0001, AL

’;" T - R = O e 1. .- s wenr
-~ ’ N

The present study, however, demonstrates that.the . In the present studythe initial Pi levels werée
initial plasma Ca was below this level i.e 1.14  marginal to deficiency since levels between 1.80
mmol Ca /1. At the end of the experimental period  to 2.90 mmol Pi/l (Kaneko, 1989) are considered
the level of blood Ca was even lower.(1.03 mmol  normal. However, the present levels of plasma Pi
Ca/1) in the unsupplemented cows. The observed  are similar to the findings of Phiri et-al. (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 Ca/l observed by * receiving concentrate mixture. Furthermore, the
Phiri et al. (1997) in July 1997 in crossbred Zebu * - initial Pi levels are comparable to findings in
cattle. However, animals in the latter studv were . countries such as Venezuela (1.74 — 2.10), Chile
receiving 4 kg of maize bran /sunflower seedcake. (1.5 — 1.7) and Thailand (1.7 1.8 mmol Pi/l),
approximately 2 kg of hay an'd\2 kg of greencut  where cross bred Zebu are common (Whitaker et
fodder per day in addition to grazing. Similar low  al., 1999). Increase in plasma Pi levels following
levels of plasma Ca have been observed in non pa- P supplementation have formally been reponed
retic postparturient Holstein cows in Canada® “in Zebu cattle grazing fertilized pastures in
(Bigras-Poulin and Tremblay, 1998). Kenya (Lumpkin-et al., 1961) and in cattle graz-
There is no obvious explanation for the present - ing pasture ‘grown on calcareous soils in' Soiith
extremely low levels in plasma Ca during this dry - -+ Africa (McDowelll 1992), in agreement/w1th
period. It is possible that at the beginning of the. ' present-study. - Lo e -
dry season,-plants and plant parts of high nutritive ..: In the present studx supplemented ammals
value are preferably ingested..When the:dry . . increased daily m11k productlon between 0.25 1
season intensifies animals ingest leaves from trees! * to 1.5.1 as compared to unsupplemented which
and shrubs, which are, lower in nutrients and may ~ reduced 0.5 to 1.0 1:milk per day at the end of
contain antinutritive factors. The present “the study mdlcatmg the 1mponance of Ca and P
extremely low plasma Ca levels did not affect the supplementation. Similarly BlSSChOp ( 1964)
clinical condition of the cows more than the reported a response/in 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 Armoédslakte South Africa.



Furthermore, Sheehy er.al., (1948), as quoted by

Hemmgway| (1967),, prov1ded a phosphorus _.

supplement to.cows grazing P deficient grasses 3

months after calving. They observed, aclear

increase.in-milk yield per.day.: '3

. -Although energy:and:protein are usually
considered to be.the main limiting.fictors of low
intake and poor perforinance, the present study
indicates that, mineral 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 their contemporaries lost
condition, produced less milk and their plasma Ca
and Pi were lowered.,

Conclusion

Supplementation with calcium and phosphorus
may be necessary in certain regions of Tanzanig 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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