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THE EFFECT of mechanical treatment of clover hay in Egypt on ils

digestibility and feeding value when fed to sheep was investigated.
Hay was fed in three forms: long, chopped (5-7¢m) and finely ground
io Rahmany sheep. The curd fibre and N-free extract, were re-
placed by lignin and carbohydrates as a betier analytical method.
The carbohydrates were also devided into cellulose. pentosans and
carbohydrates.

Results indicated that, feeding ground hay, significantly decreased
all nutrients digestibilities (except NFE), when compared with either
long or chopped hay with a result of producting the lowest feeding
value standards. Highest digestibilities were observed with chepped
hay in the majority of nutrients producing the highest feeding value
standards. The highest digestibilities of DM, CP, EE and other
carbohydrates and DCP were observed with long hay.

The overall result of mechanical treatments appeared to be
infavour of chopping. Grinding appeared to be disfavourable
decreasing the feeding value and increasing processing cost.

A great deal of research is directed to make full use of roughages and
agricultural residucs using several methods, recently attention was directed to
the mechanical treatments to increase their feeding values.

With hay, some investigators mentioned that grinding hay reduced diges-
tibilities (Meyer ez al., 1959 ; keith er al., 1961 and Johnson e/ al., 1964). But
Meyer et al. (1959) and Woods and Rodes (1962) indicated that better utiliza-
tion of feed constituents was achieved when rations were finely ground des-
pite lower digestibilities. Blaxter and Graham (1956) indicated that processing
a roughage increases its nutritive value by reducing cnergy losses as heat and
methane. Processing hay also influences its intake, digestibilities and nutrative
value (Meyer et al., 1959: Johson et al., 1964 and Cottyn et al., 1970). On
the other hand, Buchanan e¢f al. (1968) reported that processing did not affect
the digestibility of any component by sheep. But Orskov er al. (1968) men-
tioned that the composition, particle size of the diet and the feed intake were
the principal factors affecting fermentation in the rumen.

Therefore, an intensive study was carried out on the effect of grinding
and chopping of hay on its digestibility using sheep in metabolism trials.
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Material and Methods

Clover hay from Trifolium Alexandrinum, having the International Ref,
No., 1-01-340 (Harris ef al., 1968) was prepared in three forms : long, chopped
(5 - 7 em) and finely ground (2 mm),

The same triplicate rams were used in comparative studies to avoid sources
of variation among individuals. The preliminary period was 15 days, collection
period being seven days. Metabolic cages were as those described by Ghoneim
(1964) and Maynard and Loosli (1969).

Hay was fed alone in every trial. Each animal received 0.5 kg of every
form twice daily at 9 a.m. and 4 p.m. Both feces and  urine were collected
once daily at 9 a.m. during the collection period.

The methods of A.O.A.C. (1970) were used for the proximate analyses.
Lignin was determined using the method of Moon and Abou-Raya (1966) slig-
htly modified by Abou-Raya and Galal (1966) cellulose and pentosans were
determined after Galal (1969). The calor. (the calorific value) was determined
directly by using the non-adiabatic Veb bomb calorimeter.

Results and Discussion
Nutritive analyses

The data concerning hay composition are presented in Table 1.
TABLE 1. The nufritive of hay.

Analysis as fed
Average
. T — '| analysis on
Item Long | Chopped Ground dry matier
hay hay hay basis
Analysis 7
Moisture . . . . . . . - 12.00 10,00 8.43 0.00
ASh oun e e e 11.47 11.:73 11.93 13.03
oM . . . Coe e . e 76.53 78.27 79.64 86.97
CF oo s s e aoe e 11.66 11.93 12.13 13.25
BE coiomos 8 @ %o w0 W oW 1.00 1.03 1.04 1.14
CF .. R 35.42 36.23 36.86 40 .25
WEE . o v noimomomowoo 28 45 2010 29 .60 32.33
Suggested frac! - .
ions of CC ",
EREBIt. o oo o b 0w % dend 413 422 | 4 30 4 69
Carbohydrates . Ste B Sl 59.74 61.65 63.14 67 .89
Detajled fract -
ions of carbohy - |
drates 9 : ‘
Cellulose: . « » . , oo v . . 23.97 24 .51 24.94 27.24
Pentosans . . LR SRR PR 12.52 12.80 | 13.03 14.23
Other carbohyds, . . . . . . 23.25 24 34 25.17 26.42
GE Kcallg. . . . . . ... 394 | 4.03 ‘ 4.10 4.48
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The nutrients content of the used hay were within the wide range of analysed
hay samples in Egypt.

The lignin content was lower than published by El-Talty (1970) and (1973)
but contained higher cellulose and slightly lower pentosans.

| Sugkested methad | Detailed Carbohydrates
|
‘ — Carbo- ‘ % ‘ . ) | Other car-
i Lingnin hydrates Cellulose Pentosans | yohvdrates
El-Talty | | ! | |
(2 samples) . . - | 5355 | 58 6591 0 17.7-19.2 | 8.5-8.6 30 9-32.8
Guedas ef al, (1970) | ‘

(4 samples) . . - I 8_9'-:09‘ - | 34.5-37.8 ‘ - -

Effect of hay physical forim on digestibility and feeding value

Results in Table 2, indicated that, the digestibilities of the major nutrients
in the three forms of the hay were within the wide range of digestibilities found
in Egypt.

When comparing the digestibility of the major nutrients within the three
forms of hay, it was clear that, there was no significant difference bhetween long
and chopped hay in DM or OM digestibility. While the differences between
long and ground hay and between chopped and ground hay was highly sign-
ificant.

It was clear that, grinding reduced both DM and OM digestibility. The
same occurred with energy digestibility, being the highest with chopped
hay (60.33 9,), followed by that of long hay (59.72 %) and, being the lowest
with ground hay (55.72 %)), Results are in harmony with those of Sandev and
Dardshonov (1973) and Zercbeov and Vrakin (1970). It was also noticeable
that energy digestibility could be predicted from that of OM using the pred-
iction equation of Abou-Raya et al. (1972) :

« Energy digestibility % = 1.098 - 0.946 OM digestibility %. It was
found to be 60.36 %.

The CP digestibilities were descendingly with chopped, ground and long
hay being correspondingly 57.81, 63.23 and 65.49%,. These results agreed
with those of king et al (1962) and Zerebcov and Vrakin (1970).

The digestibility of EE was the maximum  (35.33 7,) in long hay and
decreased (P < 0.1) to 26.83 and 27.84 in both chopped and ground hay, res-
pectively.

Regarding CF, the digestibility in chopped hay was 55.18 %, being 53.94 o
in long hay, without significant difference. Ground hay digestibility (42.87 %)
was distinctly lower (P<C0.5) than with both long and chopped hay. These
results were in harmony with those rocorded by Johnsen ef al. (1964) and
Sandev and Dardzyhonov (1973)
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TABLE 2. Effect of the Physical form of clover hay on nutrients digestibility and feeding

valoe.
Loog hay (LH) Chopped (CH) Ground (GH)

Digestibilities %

DM 59.304 2.09 58.89- 3 .31 53.42-4 11.30e"

oM 60.75+ 1.24 62.83+ 8 64 57.33%+ 10.87°°

cp 65.494 6 .81 57.81=4 1.93a,c | 63.23%& 11.61

EE 3523 B.63 26,834 1.97d 27.84:= 4.08b

CF 53.944 6.98 S5.18% 2.45 42 .87+ 16.78b°

NEE 73 .86+ 8.90 [ 75.67+14.17 74 42+ 14.87

Energy 59.72+ 0.18 60 33+ 0 12 55.724 1.38
Suggested CC 9% Lignin | ¥
P 18.84-+ 8,25 | 23.184 2.18 10.64+ 5.43¢’
Detailed carbohydrates % 63.14=+ 0.33 | 67.51% 1.523 60.61=+ 1.54 ¢
Cellulose 62.72- 3.05 64.67+ 1.46 57.524 3.29¢"]
Pentosans 63.194-14.72 67.27+ 9.58% 53.55+ 6.79
Other carbohydrates 63 .54+ 1.14 61.46-+-11.12 62,054 7.10
Feeding value

De Kecal/100 266.20 | 270.28 249 .63

SV % 31.284 4.76 | 35.634-13.44 27.95-+ 5.68e,f

TDN % ' 55.2274 4.84 | 58.804-13.86 50.85+ 5.8lef

DCP 9 J 868+ 091 | 7.67% 0 18d | 838+ 0.90e,f

a The difference between LH and CH is significant (P < 0.05),
b The difference between LH and GH is significant (P < 0.05),
¢ The difference between CH and GH is significant (P < 0.05).
d The difference between LH and CH is highly ,, (P<0.01).
¢ The difference between LH and GH is highly ,, (P < 0.01).
f The difference between CH and GH is highly ., (P <001,

The physical form appeared not to affect significantly the NFE digesti bility,
being in harmony with the finding of Buchanan et al.(1968) and Zerebcov and

Vrakin (1970).

Concerning lignin  digestibility, the differences being only insignificant
between long and chopped hay. Digestibilities were within the range of El-
Talty (1970) and (1973), while that of ground hay was within the range of

Abou-Raya er al., (1963).
Cellulose digestibility of chopped hay was within the ranges of El-Talty
(1970) and (1973) and Abou-Raya et al. (1963). But with long hay was within

the range of El-Talty (1970) and (1973) more than that of AbouRaya et al.
(1963).  While for ground hay was nearer to the lower limit of the range of
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El-Talty (1970) and (1973). The slight decrease in cellulose digestibility
with ground hay appeared to be due primarily to a more rapid rate of passage

of ground hay through the elemintary tract. This is in agreement with
Jonson er al. (1964).

Pentosan digestibility was 63.19 % with long hay increased significantly
to 67.27 %, in chopped hay and decreased highly significantly to 53.55 % in
ground hay. The difference between chopped and ground was highly significant
was

The other carbohydrates digestibility was the maximum in long hay
(63.54 °/) decreased to 61.46 7, in choppedhay and decreased to 62.05 %, in
ground hay. Results were similar to those obtained by El-Talty (1970) and
(1973) with hay.

The Feeding values as SV, TDN, DCP, and kcal/100 g

[t was found that chopped hay had the highest feeding values as SV, TDN
and DE kcal/100g, being 35.63 %, 58.807%, and 270.28 kcal (on DM basis),
respectively . The corresponding values were 31.28, 55,22 and 266.20 with
long hay and 27.95, 50.85 and 249.63 with ground hay. The low feeding value
of ground hay was as a resultant of low digestibilitics of the majority of nutrien-
ts must likely due to rapid passage through the digestive tract. The higher
feeding value of chopped hay may be due to a more suitable physical form
which adjust the passage of the diet. Lower rate of passage would allow better
utilization with the microflora. The results of the effect of the physical
form on SV and TDN here arc in agreement with those of Johnson et al. (1964).
The trend of DCP in the three forms of hay was in harmony with that found
by Jonhson ez al. (1964). With chopped hay. DCP °{, was wihtin the general
range with 60 samples (Abou-Raya er al., (1969).

Regarding DE (kcal/100 g DM), the highest value was with chopped hay
followed by long then the ground hay (270.28, 266.20 and 249.63, respectively).
Results were higher than those obtained using the prediction equation of Abou-
Raya er al. (1972) (DE, keal. — 34.81 - 3.71 TDN %).

N-balance and CP content (2.12 and 13.25 9,) were withim the range of

published data on DM basis (1.56-3.22 % Nand 9.78-20.12 %5 CP) with Egyptian
clover hay.

Generally it can be concluded that
|.  The physical form of hay affects its digestibilitics and feeding value.

2. Chopping the hay increases the digestibilities of major nutrients as well
as its nutritive value.

3. Grinding decreases hay digestibilities to the extent that it must not be used
when hay fed alone.
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