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Chloride Retention in Sheep

E. R. M. Abou-Hussein, ¥. A. A. Gihad, R. A. M. Al
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ovurrEEy balance trials were carricd oul io establish the possis

bilities of natural dofficicney vnder normal foeding practices.
Routes of exerction and retention of chloride per kilogram
live weight (LW) or per unit melabelic body size (UMBS) were
dete rmincd.

Chloride contents in the tested feedstufls were high cnovgh to
cover the requirements of all farm animals. The highe st recoreded
values for chloride were in the sccend cut clover and rice bran.
The lowest chieride contents wi re in maize, graing and decorticated
cottonseed cakes. The maior rcule for chleride excreticn was
found to be the urine. i

Chloride balance was negative only when green forages were
fed. The total daily water intake was considercd the main factor
in causing the chleride balance to be negative. Chloride must be
offered to the animals inthe ferm of common sali (sodivm chloride}
in order to cover their re quircmenis of Cland to supply them with
suitable Na : K ratio.

Chloride (Cl) is considered an essential eclment for the animal well-being.
Chloride ion represents onc of the back-bones of the buffer systems of the
body. Hawk et al. (1952) reported that saliva became inactive on starch
if it was dialvzed from NaCl. Maynard and Loosli (1956) mentioned that
Cl is found in large concentrations both inside and outside the cells of the
body tissues. The body has a certain capacity to store Cl in the skin and
subcutaneous tissues. HMawk er ol (1952) stated that drinking excess
amounts of water lended to increase chloride excretion. Bushman ef of
(1967), found that calcium chloride increased urinary Cl in sheep than amm’
onium chloride and sodium chloride, respectively. Nagao (1959) reporte ~
that the percent of Cl excreted in faeces was much less than in urin

Fl-Gindi (1966) found that the daily chloride excretion in grams by go €.
varied from 5.1 to 22.2 according to the ration fed. atg
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Material and Methods

Animals, feeding and composite samples were as previouslvy described
{Allam, 1970).

Chemical analysis

The chemical analysis of feedstuffs and faecal material for moisture and
nitrogen followed the ordinary conventional method of A.O.A.C. (1955).
Chloride was determined in feedstuffs and faeces by Vilhard method, while
in urine and water it was estimated colorimetrically by using Croskson method
(1963).

Results
1. Chloride content in feedstuffs

The results indicate that in roughages, the first cut clover, wheat straw
and green maize showed the lower contents of ClI either as offered or on dry
matter basis as shown in Fig 1. On dry matter basis, the second cut clover
had the highest value of chloride. With concentrates, the highest values
were in rice bran and undecorticated cottonseed cakes, while the lowest values
were in maize, grains and decorticated cottonseed cakes.
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2. Chloride excretion

Itis shown from Table 1 that the urine is the major pathway of excretion,
The amounts of Cl excretion in urine in case of feeding green roughages were
higher than that when concentrates were fed.

TABLE 1. Average daily chioride excretion

C1 excretion Excretion percent
Total

vl i in in in in
urine faeces urine facces
g g 4 % o

Roughapes
st cut clover . . . . . . 21.006 15.991 1.115 95.10 4.90
2nd cut clover . . . . . . 15.184 14.584 0.600 92.95 7.05
drd et elover « w4 s 11.434 10.176 1.258 88.99 11.01
Green maize « o v o v W L 14.368 13.012 1.357 90.25 9.75
Clover hay . . . . . 4 . 8.740 Fuz2a 1.61_7 81.40 18.60
Wheat straw = « &« 4 . . 6.616 5.689 0.927 85.93 14.02

Grains

Maifzes sow oo %4 3 ¢ o 5.428 4.309 1.118 79.30 20.70
Barley . . ... .... 7.606 6.198 1.408 81.50 18.50
BE&DS: = s o o W e g 3.842 4.102 1.740 69.50 30.50

By products
Wheat bran « o « « + . . 0.896 5.814 1.082 34.70 15.30
Rice bran « « v 2 4 o o+ . 8.649 7.263 1.386 83.95 16.03
Dreat OG0, 8l « « = 7.762 6.990 0.772 89.95 10.05
Undect. Cotton. S.C. . . . 8.506 6.227 2.279 73.15 26.85
Feed mixture , . . . . . 9.500 8.578 0.922 90.25 9.75

3. Chloride retention

It is shown from Table 2 that chloride balance was negative in the three
successive cuts of clover and green maize. Concerning CI retention per kilo-
gram live weight (LW) or per unit metabolic body size (UMBS), the results
indicate that the first cut clover showed the highest negative retention than the
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second and 3rd cut respectively.  With green maize it was very close to that
obtained with the second cut clover. Chloride balance was positive with
clover hay but negative with wheat straw. Feeding adult sheep on grains
or factory and milling by products tended to keep the chloride balance
in equilibrivm. Retained chloride per kg LW or per UMBS were the
highest with undecorticated cottonseed cakes, being 21 and 56 mg. The values
of retained Cl with the other concentrates were within the former two limits.

TABLE 2. Daily retentiont of chioride per kg LW? or per U.M.B.5.°

Feedsiufls ‘ Intake Retention |Retengion Riéeliti%n !Riﬁ\?gg“
- R _! _g_. e [ T _i —
Roughages |
fspoubelover « + 5 % | 2.387 | —18.118 | —759.03 254 | — s48
Dl cul clover . | 13.451 ! 2.234 ‘ — 16:63 — 59 — 147
3rd cut clover - | (0350 | — L.1¢1 | 10.65 - 29 — T
Green maizet - - - 0 - i1.665 | — 2.831 | 24,19 | — 55 — 146
Clover hay . . . -« .« - i0.830 2.090 19.27 | 53 133
Wheat strawh. - . - . . - 2.678 — 3.988 151.40 — 124 — 292
Crains®
MaiZe « « v 0+ v - s o s 2.091 3.663 35.70 70 187
Barley -« - - - - v o F 9.308 1.701 18.28 38 89
Bagiis « © & # o # % & % 7.735 1.892 24.61 50 124
By-prodiels® i
Wheat bran .« « « - - - 8.189 1.294 15.84 39 84
Rice brani - - - - - « + = 10.339 1.690 16.34 51 119
Dect. Cottonseed Cake . - 8.846 1.083 12.22 21 56
Undect. Cittonseed Cake 11.372 2.866 25712 I T2 180
Feed mixture « - . - . -| 12188 2.688 2202 50 135
I |
1. Tach value in the {able represcnts the average of two animals.
2. Milligram of chloride per kilogram Hve-vee ight.
3. tilligram of ¢hloride per unit metabolic body size.
4. Huif of the energy requirement was covered from colver hay.
5. Supplemented with 40 g cascinfanimals/day.
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Discussion

Regarding the chloride balance with green roughages, it can be noticed
that it was negative. This would mean that feeding clover or green maize
alone to adult sheep is not sufficient to maintain Cl equilibrium. Total water
intake as the sum of the water in the green forage and drinking water was
considered the main factor in causing the chloride balance to be negative.
The kidney mechanism of getting rid of the excess water would cause un-
controlable chloride loss through the urine. In this connection Hawk ef al.
(1952), and Dukes (1964) found that high water intake would tend to increase
Cl losses.

Wide potassium to sodium ratio in the green forages aggravated the
problem and made it difficult for the animal to maintain chloride equilib-
rium under such conditions. Sodium potassium ratio (Na : K) was higher
in the first cut clover than the third and second cut, respectively, being 1:7.0,
1:6.2,and 1 : 4.9, respectively as calculated from the data of Abd-El Mota-
galli (1966). It was also 1:5.9 in green maize. When excess potassiunt
need to be excreted by the body, kidney tubules tend to retain sodium from
being excreted in the urine. Potassium is usually excreted in the form of
potassinm chloride. That would tend to increase the uring centents of the
chloride ion in order to retain sodium in the body. Moreover, the lowest
chloride intake was the first cut clover and that helped in increasing the mag-
nitude of the negative Cl balance than the other successive culs. Neaative
balance with wheat straw might be due to the low chloride intake and to the
wide Na : K ratio in it, being ! : 7.9 while it was 1 : 3.8 for hay. Sedium
{o potassium ratio with concentrates ranged between 1 @ 3.8 and 1 : 6.2
for barley grains and undecorticated cottonseed cakes, respectively. Na K
ratios were nearly similar for undecorticated cottonseed cakes and green
maize, heing 1 : 6.2and 1 : 5.9, respectively. On the other hand, the daily
water intake and water gain with grecn maize were 3.645 and 1.338 liters
while the corresponding figures with undecorticated cottonseed cake were
2.186 and 0.409 liters. It could be noticed that the high water intake and
water gain might be the important factor affecting the negative chloride
balance with green roughages while Na : K ratio was of no remarkable
effect under our experimental conditions. These findings are in harmony
with those found by Burns ef al. (1953) who reported thut Na @ K anta-
gonism is not a maltter of practical importance n feedi Farm animals .
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