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REPLACING SOME CLOVER WITH COTTON
STALKS TO INCREASE THE BALLAST IN
FRIESIAN cOw’s RATIONS.

By
E.A., Graap, I.M. Er-GiNo1, axp 8.M. Anp EL-Bagr*

Comparative feeding trials with Friesiag 00w were undertaken to
study the effect of increasing ballast content (total indigestible organio
matter) of barseem by sdding cotton stalks, on milk Field and its
constituents using the fWing over methad,

requirements of cows and, milled cotton stalks to raise ballast content
up to 4.3 kga. per 500 kgs. body weight. Six Friesian cowa were
used for a period of 100 daya.

The 1et and 2nd tested rations significantly increased the nilk
Yield more than tha control with 7.18+4 1.96 and 10.63+ 3.83%
respoctively. Fat yield followed the game trend apd the COrrespon.
ding increase was .10+ 1.61 and T.3241.499% respectively, The

incronse in fat was slighly higher with the 2nd tested ration than the
1st ono,

Feeding borseem and milled cotton stalke not only aignificantly
increased milk and fat yield but also it savad 40.19, of feed intake
from berseem alone, The average daily intake of berseem wag 131.9
and 78.7 kgs. in the lst and Znd tested rations regpectively. The
average daily intake of milled potton stalka in the 2nd stested ration
wag 1.3 kga,

The average ballast content per 800 kga body weight of lactating
eows was 5.06, 6,74 and 4,29 kgs with the coatrol, 1st and 2nd tested
rations respectively.

The lst tested ration showod & high incresse in protein content
of milk, while the 2nd tested ration showed the ghiheat increase in
ash content, Thae yield of milk constituents followed the same trend
of millc yield with the differont experimental rations.

Tt was conculated that milled cotton stalke can bo economicaly
ueed 18 ballast in winter feeding to save the losses in berseem and
the amonnts of wheat straw fed for ballsst. Surplus of berseem and
wheat straw may be preserved for summer feeding,

the Egyptian clover or herseem (Trifolium alexanderinum) is the main
forage erop in U.A.R. The berseem: yield of stareh value exceeds the
total animal roquiremnents for al) livestock in all the comntry in winter.
The surplus of berseem is converted into hay or stlage for sumnier feeding,

‘Gihad (1963).

The farmers always feed theic animals from berseem until they feel
stuffed, and this causes great losses of berseem. This fact is due to that
berseem is poor in the total non-digestible organic matter (ballast),
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Gihad, 1963, found that the non-digestible organic matter in berseenr.
increased with the successive cuts, being between 2.07 and 7.54 pereent..
The author stated that straws must be offered to animals fed on berseem
alone to inerease the total non-digesitble orgamic matter or “ballast”.
In this case animals feel stuffed without bloat and decrease the amounts
of berseem intake.

In the preceeding paper, Gihad et al. (1969), tried to decrease the
intake of berscem by adding wheat straw. They used two tested rations
for Friesian lactating cows, the first was bersecm alone fed ad — libitum
and the second was bherseem according to the nutritional requirements of
animals and wheat straw to raise the ballast content in ihe diet up to
43 kg per 500 kg, body weight. They stated that the 2nd tested ration
increased the milk and fat vield than feeding the food mixture and deec-
reaced the feed imtake of berseem alone with 55 percent. Lahmann
(1941) ; Huffmuan and Duncan (1952) ; Akopov {1953) and Walther {1935),
defined hallast as the total indigestible organic matter. The latter recom-
mended that the ration of dairy animals must contain 4.3 kg. of ballast
per 300 kg body weight, while Guillement and Jacquot (1943), defined it
as undigestible carbohydrates. Gravis et al. (1939) ; Huffman and Duncan
(1952) ; Huffman et af. (1952) and Akopov (1953}, found that increasing
the hallast content in lactating cows raiions increase milk production and
has no effect on fat percent in milk.

The main source of ballast in U.A.R. is wheat and barley straws.

Recently Abou-El-Hassan (1963) and Serafi (1968), used catton stalks.
in animal feeding. They stated that cotton stalks are poor in the nutri
tive value and contain high crude fibre percentage. The cotton stalks
represent most of the farm by-products which are usnally used as fuel.

This worl was undertaken to study the effect of increasing ballast in
Frisian cows rations on the milk and fat yield by replacing some of her-
seem with milled cotton stalks.

Experimental and Methods

The fecding system included a control ration and two tested ones,
The first tested ration was berseem alone fed ad-libitum. The scecond
tested ration contained calculated amounts of berseem to cover the nutri.
tional requirements of cows with addition of caleulated amounts of milled
cotton stalks to raise the ballast content of the ration up to 4.3 kg per
500 kg body weight as recommended by Walther (1935) and Lehman (1941).

The design of the experiment followed the “Swing over method”,.
hased on the praeticaly linsear relation between advancing time lactation
and milk yield. The animal was a control for itself, in a control period

followed by two tested rations as recorded by Crichton (1953) and cited:
by Abou-Hussien (1958).

UAR. J. Anim. Prod., 11, No. 1 (1871).
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Animals :

Six Friesian cows were taken from the herd of the Experimental
Station of the Animal Production Department, F aculty of Agricultre,
Cairo University, They were chosen just after the peak of their lactation
period at a relatively high milk yield. They were weighed ndividually
before starting the experiment for computing the maintenance ration, and
were alco weighed at the end of the experiment to make sure that they
were maintaining their weights,

Feeding : _

The daily requirements of starch value and digestible protein were cal-
culated for each animal by a knowledge of the average weight, milk yield
and fat percent during the week before the experiment according to Gho.
neim (1957). The daily contre! ration per animal was composed of 4-6
kg from food mixture, 2.75 kg. fine wheat bran and 4.6 kg, Wheat straw.
During the first tested ration period herseem alone was offered ad-libitum.
The daily intake of herseem ranged between 126 and 137 kge. During
the second tested ration period the caleulated daily amounts of berseem
ranged between 71 and 83 kgs, while the amounts of milied cotton stalks
ranged between 0.5 and 2.0 kg, A transition period of 10 days was used
for each ration followed by a 15 days experimental peired. The experi-
ment started on the end of December 1967 and lasted for 100 days, A
composite sample of herseem was chemicaly analysed during the two
tested rations. The nutritive value and ballast dontent of berseem was.
calculated according to Gihad {(1963). Cotton stalks were chopped and then
milled by using a hammar mill. This was performed to produce a fine
product could be utilized by experimental cows.

Ballust calculations :

Ballast was ealeulated as the total indigestible organic matter follow-
ing Walther (1935), Lehmann (1941), Huffman and Dunecan (1952) and
Akopov (1953). The calculated ballast of food mixture, fine wheat bran,
wheat straw and cotton stalks were : 25949 (Darwish, 1963), 13.919.
(Ghoneim, 1967), 31.749 (Abou-Hussein, 1958) and 52.99% (Abou-El-Has-

san, 1963) respectively. The average ballast content of berseem was 3.4
during the experimental season.

The milk analysis followed the ordinary methods of the A.Q.A.C.
(1955) and Abou-Hussien (1958).

Results and Discussion
1. Milk yield ;

The average actual daily milk yield, calculated milk yield and the
percentage differences from the control with the two tested rations aecor-
ding to “Swing over method” are shown in Table (1). The average milk

U.A.R. J. dnim. Prod., 11, No. 1 {1971).
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yield with the initial control ration was 10.39 kg. Feeding herset.'.m alc!ne
ad-libitum in the Ist tested ration significantly increased the milk yield with
7.18 +3. 96%. The same trend was observed with the 2nd tested ration
consisted of caleulated berseem and milled cotton stalks. Milk vield was
significantly increased with 10.63 + 3.82%, showing a higher increase than
with the 1st ration.

2. Fat yield :
The average actual daily milk fat vield, caleulated milk fat yield, and

the percentage differences from the control with the two tested rations
according to “swing over method” are shown in Table (2).

The average milk fat yield with the initial control ration was 0.463 kg.
The 1st and 2nd tested rations insignificantly increased the fat vield with
710 + 1.661% and 7.32 1 L49% respectively.

These results indicated that feeding berseem alone ad-libitum increased
the daily milk and faz yield than feeding a control ration. The same trend
was observed by supplying the nutritional requirements from ecalculated
amounts of bherseem with addition of milled cotton stalks to inerease the
ballast content in the ration. The two tested rations significantly increased
milk yield but the response of the 2nd tested ration was slightly higher
than the Ist one. Fat yield followed the same trend with the two tested
rations but the increase was loss with the first tested one.

3. Mill: composition :

Chemical analysis of milk with the different experimental rations are
shown in Takie (3).

Milk constitucnts fluctuated within narrow limits. Protein was the
highest in the 1st tested ratjon while ash was the highest in the 2nd tested
one. These two nutrients showed the highest preeentage difference from
the control ration, by 22.12% and 15.209 respectively. As for the other
nutrients no obvions differences could bhe detected with the diffferent ex-
perimental rations.

The yield of nutrients with the two tested rations followed the same
trend of milk yield being almost higher than the control ration.

It was concluded that feeding milled cotton stalks proved an increase
in milk constituents when it was used as ballast in dairy rations during feed-
ing berseem. These results were in agreement with Gihad e gl. (1959).

4. Feed intake :

The average daily intake of berseem alone fed ad-libitum in the 1t
tested ration was 131.0 kg ranging hetween 126 and 137 kg as shown in
Table (3). The average daily calculated amounts of berseem in the 2nd
tested ration was 78.7 kg with addition of 1.38 kg milled cotton stalks, The

UAR, T, Auim. Prod., 11, No. 1 (1971),



E. A, GTHAD ef Ia.

146

72000 g0 | e 1Teer | s6v0  |ego | o rFors | 16v0  [eg5°0  [govc0 | eBwreAY
920070 9LE0 %6 11+ 1€9°0 108°0 g o+ 050 G05°0 |899°0 ¢14¢e
¢800°0 002°0 8L 11+ 0970 88E°0 5% 9+ 8L 0 G680  |09%°0 L6¥E
050070 £9%°0 608+ ¢¥'0 2370 659+ 18%°0 188’0 (OTF¥°0 G6¥e
gc00°0 L¥E0 78" ¢+ Zer'0 Lig'0 %961 %0 6680 (9170 A M
080070 I3¢°0 ¢ 8LLt+ 019°0 09¥%°0 8L Lt 019°0 Geg'0  (999°0 921
F100°0 68270 650+ 89¢°0 8650 %031+ 01%'0 Ggle' |998°0 811
By g % By 3 % 3y "By Sy
@) o) o % (@ (@) <Y (%) (@ (®)

00T X .mmmr _Wﬁmu .HMEQMMW :wo.%w_ﬂmm.m Lty eHaE&.Mm mx, Awﬂmwww_“ﬁoa tengoy ﬁ..ﬁww ﬂowcwﬁﬁ

ospes00p

RS uowgEs poIsaL, PUg uotyes pojsay #eT

(A¥Q @TCQUA ZEL 1V CIEIA AL ') ‘SAVA g 40 GOVHEAV EBL 81 3/ pus
P*q* D QALK GHL) SNOILYY TVINAWFIAIXE INFUHAIG THT HLM CTEIX L4 IUN—F FTIVL

U.AR. J. Anim. Prod., 11, No. 1 (1971).



RETLACING S8OME OF CLOVER WITH COTTON STALKS 147
IN FRIESIAN RATIONS

TABLE 3.- MILX COMPOSITION AND YIELD OF NUTEIENTS

/ Control ration [ lat tested Tation 2nd tested ration
e Composi- | Liela Composi- o gifforence Comaposi- [% difforenc e
Yo kg, % % % Yo

Protein . .| 3.00 0.312 3.42 22.12 2.90 7.05
Fat . .. .| 4.43 0.463 | 4,37 5.06 | 4.15 2.61
Ash .. . .| 0.68 0.072 0.67 7.22 0.72 15.20
Phosphorus | 0.28 0.029 0.30 14.29 0.26 3.45
Caletum , .| 0.13 0.013 0.14 15.40 0.13 10.81

corresponding ranges were 71.1-88.7 and 0.5—2.0 kgs respectively, There-
fore, it can be concluded that Friesian lactating cows consumed great amounts
ob berseem which exceed their nituritional requirements when it was fed alone
adlibitum. This may be due to the low hallast content in berscem. Feeding
berseem according to the nutritional requirements and adding milled cotton
stalks to inercase the ballast content of the ration up io 4.3 kg per 500 kg
body weight, not only increased the milk and fat vield than feeding berseem
alone but also saved 53.2 kg from daily berseem intake. These savings
equal 41.1% from the average daily herseem consumed in the Ist tested
ration,

5. Ballast content :

Concerning the hallast content {(undigestible organic matter) with the
different experimental rations as kes. per 300 kg. body weight, it was 5.06,
6.74 and 4.29 kgs. with the control, 1st and 2nd tested rations respectively
as shown in Table (4),

It was noticed that the recommended level of ballaet (4.3 kgs. per 500
kg body wt.) could cover the Frisian lactating cows requirements of ballast.

It can be concluded that it is neceessary to feed berseem according to
the actual animal requirements and increase jts ballast content from rough-
ages, up to the recommended level of 4.3 kg. per 500 kg, hody weight. These
resutls are in good agreement with Gravis ef al. (1939), Huffman et al. {1952},
Akopov (1953) and Gihad (1963).

From the economical point of view the amount of berseem fed in
winter would be minimized and the surplus of berseem may be preserved
as hay or silage for summer feeding.

U.AR. J. dnim. Pred., 11, No. 1 (1971).
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