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UTILIZATION OF MACRONUTRIENT ELEMENTS OF A
ROUTINE FARM RATION BY DRY, LACTATING AND
PREGNANT BUFFALOES

AM. Cheenn, A H, Gllagh, AR Abld and Bakhi B. Klian*

_ Three balange trials one each on dry, pregnant, and lactat-
ing huifaloes were gonducted to study the macrenutrient element
balanes. All the animal: were provided a routine farm ration
{fresh \aize) od Hbium, 1o addition, the lactating buifaloes
were provided a ¢oncentrate mixture for milk producdon. The
intake of calcium by dry, pregnant, and lactating animals was
9931, 94.69 and 100.43 gm per day. The uninary loss of
calcium in dry, pregoant, and laciating boffaloes was 26,83, 30,53
and 18.43 per cent, respectively, In lactating group of buffaloes,
the loss of calcium through mitk secretion was 28.43 per cent of
the intake. All the animals were observed to be in  positive
calcinm balance. Phosphorus intakes by dry, preghant, and
lactating buffaloes were 31.11,29.46 and 48,72 gm. Lactating
buffaloes showed a higher abserption of phosphorus than preg—
oant and dry animals, In lactating animals 95,81 per cemt of
the dietary phosphours was lost in milk and the balance was
found tcrrge negative. The net balance of phosphorus io dry
and pregnant was marginally positive. The diy, pregbast and
lactating animals absorbed 94. 16, 86.03 and 89.35 per cent of the
dietary sodium, The loss through milk secretion was 7.8 per
cent Urinary loss was too high which pur the animals in nega-
tive balance., The dry, pregnant, and lactating buffalogs
digested 88,70, 86.38 and 26.3% per cont of the dietary potussium
Due to the bigh urinary loys of potassium, the pet balapce was
130.49,-113.16 and 126.72 gm in dry pregnant and lacitsting
buffaloes. Intakes of magnesium in dry, pregnant, and lactating
animals were 58.76, 55.64 and 57.18 gm, respectively and the
ebserption of magnesivm was 3598, 44.30 and 53.57 per cent,
respectively, A loss of coly Q.27 per cent magnesium  wag
observed thruuPh milk secretion, As compared to the dry and
pregnant, the lactating-buffaloes had a higher net retenzon of
mmgneshum.

INTRODUCTION

In Pakistam, livestock is usoally fed only the reughages from which the
animale have 1o derive their nutrient needs. AH the animals are treated
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alike whether they are dry, pregnant or lactating and the mineral supplemen-
tation is rarely practised. The only exception 1o this is the supply of
common salt. This imbalanced nutrient supply leads to poor health and low
production of the animals.

The iresh maize is the widely nsed ceregl fodder in the months of
Septembet, October and November. The information regarding the metabo-
lism of bulk minerals in dry, lactating and pregnant buffaloes fed on maize
fodder is scanty. This probablly is the main hindrance io making precise
recommendations for dry, pregnant and lactating buffaloes for formulating
suitable mineral mixtures to supplement the raughages.

Among the macronutrient elemeats, caleium, phosphorus, sodium,
potassium and magnesium are of practical importance, A research project
was, thus, undertaken to study the utilization of macronutrient elements of
& routine farm ration by dry, pregnant and lactating buifaloes,

MATERIALS AND METHODS

Three balance teials one each on three dry, three preghant and three
lactating buffaloes were conducted o study the utilization of macronutrient
eleraents in a routine furm ration jn the months of November. Al the
apimals were apparently healthy and of the uniform weight, age and pro-
dugtion. The experiment was conducted according to completely randomized
design.  Oniy green maize was fed ad fibfrm: for maintenance to all animals
except the lactating buffaloes who were given an additional allowance of
concentrate mixture (maize oil cake 2 parts, maize glutien feed | part and
wheat bran I part) for milk Ftoduction according to  Morrison Feeding
Standard (Morrisan, 1959},

In each trial preliminary period  of seven days was alowed to
eliminate the effect of the previous feeds und for the adjustment of animals
to the mew foeds. A collection period of seven days was ohserved during
which complete record of feed consumed, dung and urine voided was kept,
Representative sampies of dung, fodder, maize glutten feed maize off cake and
wheat bran were drawn, weighed and placed in hot air oven (103°C) for the
estimation of moisture content. The dried samples were ground and seived
to pass through 20 mm mesh,

Milk produced by each animal at each milking was also tecorded,
Represantative samples of urine and mijk from their respective bulk were
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drawn and preserved under deep freeze conditions. The sompletely home-
genized samples were digested m 20 ml of nitric acid (60 percent), kept
overnight and were heated gently on & low flame tll all the material was
apparantly dissolved. Then 5 ml of per chloric acid were added and the
samples were heated continously in open till about 2 ml remained. The
dilution was made npto 100 m! with demineralized distilled water. The
determination of sodinm and potassium was done on Edl flame photometer and
reagent grade sodium chloride and potassium chloride were used as standards.
Phosphorus was determined on photoelectric colorimster by the method of
of Figke and Subba Row (1925).Caleium was determined by verserate titration
whereas magnesium was estimated on atomiv sbsorplion spectro-Photometer.

RESULTS AND DISCUSBSIGN

The data on macronultient lement balance in dry, pregoant and
lactating buffaloes fed routine farm ration have been summarized in table .

Tanre 1. Macromuirient element balance in dry, pregnant and lactating
buffaloes fed rotitine fartn ration (gm)

Group Description  Calcium Phosphiorus  Sodium  Potassium Magne-

sium

Intake 09,31 3111 34 .58 142,73 58.76
L Undigested 15.52 24 78 2.02 16.13 37.42
& Digested 83,7 6.33 3254 126.60 21,14

Excretion 26 .85 {59 3418 257 .09 B.6%

Balance +56.54 +5.74 _1.64 _130. 49 +12.45
s Intake 94 &9 29 46 32.40 135.12 55.54
= Undigested 16.46 23.47 1.45 18.42 30,99
5, Digested 78.23 5.99 28,95 115,81 24.65
£ Excretion 0,53 0.l6 2. 17 279 96 8.53
2 Balance +47.70 L5 83 102 11316 +16.1%

Iotake L0, 43 48, 72 35.35 148,72 5718
@ Undigested  21.77 36.59 4.94 34.09 26.55
E Digested 78 .66 12.13 30.41 114 63 30.62
g Exeretion 18 51 .16 3.9 232.35 11.40
A Secretion 2855 46,68 2.61 9 00 0.27

Balance +at. 80 34 .83 4,11 _l36.72 o+ 15 9
Cafeium :

The dry bufisloss retained move calcium but the difference in reten- '
tion in diffcrent groups of buffaloes was found to be non-sighificant. The
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ration of dry and pregnant buffaloes had 0.72 per ¢ent calcium on dry basis
and lactating animals had litile higher percantage of caleium in  their ration.
Hillman (1973} recominended 0.34 and 0.40 to 0.50 per cent calcium in  the
ration of dry and lactating cows, respectively. It showed that the calcium
supply in the routine farm ration was almost more than double the recoms
mended allowance. Losses of dietary calcium in urine of dry, pregnant and
lactating animals were 27.04, 32.24 and 18,43 per cent, respectively,  Ulrinary
toss of calciom was low in lactating group because a greater amount of it
was secreted through milk. Higher losses of calcium in pregoant group of
animals would be due to mare remobilization of calcium from bones to meet
the requirernents of developing foetus (Meigs ef al., 19193,  Net retention of
dietary calcium in dry, pregnant and lactating animals was 57.34, 50.37 and
31.46 per cent, respectively. Comparatively lesser retention of caleium in

lactating animals was due to secretion of 28.43 per cent of dietary calcium
in milk.

Phosphorus ;

The lactating animals had higher intakes of rhospherus {48,72 pm) as
compared to those of dry and pregnant buffaloes (31.1] and 29.46 gm)
The results showed statisticaily significant (P <0.05) difference amoung the
three groups. The pregnant and dry buffaloes had sipunificanty higher
phosphorus balance than the lactating buffaloes, The maize fodder used in
tivis study contained 0.225 per cent phospharus on dry basis. The level was a
Fittle less than the recommendation (0.26 per cent) of Hillman (1973). The
lactating buffaloes digested more phosphorus (24.90 per cent) than the other
two groups becawvse of the high demands of this element for milk secretion.

Reed et al. (1965) reported that in bullock fed different ratjons the
intakes of phosphorus per 24 bours were 152, 182, 19.6 and 18.2 gm. The
present  study however, showed enhanced intsks of phosphorus
(31.1, 29.46 and 48.72 gm in dry, pregnant and lactating animalg, respec-
tively). This increase in intake could be ascribed to higher content of
phosphorus in ronglisges which constituted a predomingnt part of the
ration fed to the ¢xperimental buffaloes. Excretion of phosphorus in faeces
waz 24.78, 2347 and 36.55 gm in dry, pregnant and iactating groups,
respestively. High phosphorns excretion in fasces could, be attriboted to the
higher passage rats of green roughage through the digestive tract thus
decreasing the absorption. The loss through vrine in pregmantand Jactating
animals was 0.5¢ and 0.55 per cent while the carrgsponding loss in dry
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animals was more than theee times as compared to that in animals of other
two groups,

Sodfum .

The lactating animals had comparatively higher intakes of sodium
(35.35 gm) than pregnant and dry buffaloes (32,40 and 34,56 gm, respectively).
The ration of the dry buffaloes contained 0.25 per cent sodivm on dry  basis
which is more than the recommendsd lavel of 0.198 per cent (Hillman, 1973}
Renkema et. al., {1962} fed such diets to heifers and u lactating cow that
contained 1,778 to 2,020 meq of sodium per day. The excretion of sodivm
in urine was observed to be 1438 to 426 meg per 100 ml while in the
present study, the intake was 1502.4, 1408.7 and 1536.9 meq per day in dry,
pregnant and lactating buffaloes, respectively, These levels are comparatively
lower than those gsed by Remkema ef af. (1962). The lower intake resulted
in lesser excretion through urine {3.40, 4.09 and 3.85 meq per 100 ml of
sodium in dey, pregnant and lactating buffaloes, respectively). The results of
the present study are in accordance with Hennaus ef af. (1965) who fed heifers
on silages of lucerne or maize and reported that the balance of sodium was
nzarly always negative even with the larpest intake. Excretion of sodium in
faeces did not differ greatly and the difference in balance was due mainly
to the amounts excreted in utine.

Patassium :

The lactating animals had higher intakes of potasium (148.72 gm} as
compared to dry and pregnant buffaloes (142.73 and 125.22 gm). The digesti-
bility coefficients of potassium were 88 70, 77.08 and B6.38 in dry, lactating
and pregnant buffaloss, respectively. The results are in agreement with those
of Field (1967 who observed that mean values for excretion of potassium in
sheep were 28.20 to 29,10 gm per dey in urine and 3.9 to 7.10 gm in facces,
A similar wide range (16.13 to 34,07 gm) for excretion of potassium in the
faeces of buFfaloes was observed ip this study, Thelactating buffolocs had
highet excretion through faeces as raported by Field (1970). The secretion of
potassium through milk (9.0 por cent) is similar to that reported by cargle (1961)
who reported that during 66 hours, 4.2 per cent potassium4? was recovered
from the milk. No doubt the ration in the present siudy conained enough
potassinom was excreted through urine which resulted in negative balsnce.

Magnestum -
The intake of magnesium in dry, pregoant and lactating buffaloes, was
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58.76, 55.64 and 57.18 gm, raspectively and the faeceal losses of magnesium were
37.62, 30.99 and 26.55 g, respectively. The dry animals lost more magnesium
in faeces than those in other two groups. Based on the require-
ments of experimental buffaloess, the amount of digestcd magesium was
greater in lactating group than that in dry animals. The loss of magnesium
through wrine was preater in lactating than in dry and pregnant buffaloes
and the secretion through milk was too smali (0.27 gm). Pue to less loss
through faeces and milk, the lactating animals retained more magesinm as
compared to others. The retention of magnesium was higher in lactating
than in dry and pregnant animals but difference was not statistically significant.
The digested dietary magnesium in dry, pregnant and lactating animals was
35,98, 44.30 and 53.57 per cent, respectively, whick is in sgresment with
the results of Smith {195%).
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