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Summary

1. — The use of ground rice hulls as an alternative to wheat straw
indry lot feeding for fattening lambs was tested in a growth experiment.
The lambs receiving ground rice hulls instead of all or half the wheat
straw made similar daily gains to the lambs receiving wheat straw

© and showed similar efficiencies.

2. — Digestibility trials showed that the raticn confaining ground
rice nnlls had lower coefficients of digestibility, TDN and starch
eguivalent but more feed was consumed and a trend towards higher
nitrogen retention was observed.

3. — Most of the silica in the ration was excreted in the fagces
and very little was retained, The retained silica did net cause urinary
caleuli.

4, It was concluded that ground rice hulls could be used in
dry lot feeding, replacing part or all of the wheat straw without affecting
the performance of growing lambs.

Introduction

Rice hulls represent 20% of unmilled rice. It contains 24.45 % ash;
967, of the ash was found to be silica (McCall er a., 1953). About half
a million tons of rice hulls are produced every year through the rice milling
processes. Badr and Abou Akkada (1965) reported that the addition of
ground rice hulls to berseem Ist. cut improved its digestibitity. The growth
rate of lambs.fed berseem plus wheat straw or rice hulls were very similar
and it was concluded that feeding on ground rice hulls had no effect on
the formation of urinary calculi,

Jones and Handreck (1965) indicated that the solubility of silica is
low, practically all the solid silica which is ingested should emerge in the
faeces. Gooley and Burroughs (1962) claimed that small additions of sand
{2%), improved the performance of yearling beef cattle, on completely
mixed high concentrate’ rations. Blood and urine analysis indicated no
absorption of the added silica into the blood stream.



2 8TM. FAHMY, M.F. BADR, AR. ABOU AKKADA and K. FL-SHAZLY -

The present experiments were done with the aim of studying the nut-
ritive value of ground rice hulls as a feed supplement replacing part or all

of wheat straw and of finding its effect on growth rate and efficiency of
feed utilization of lambs.

Materials and Methods

Experiment 1. Group feeding

Twenty-four tambs of different breeds were divided into three groups
containing equal numbers of each breed and similar in the average injtial
weights,

The ration administered to each lamb is given in Table 1. It was cai-
culated o meet 10-159; excess of requirements of fattening lambs (Morri-
son, 1954). The animals consumed all the feed that was administered.
Each group was kept in a seperate pen,

Group 1. received all the concentrate mixture and half the amount of
wheat straw at 9 a.m., the other half was administered at 2 p.m.

Group 2. received ground rice hulls, mixed with the concentrate mix-
ture in two parts at 9 a.m. and 2 p.m,

Group 3. received the concentrate mixture plus roughage, which was
formed of 0.25 kg wheat straw and 0.25 kg. of rice hulls,at 9a.m. aud
the other part of the roughage at 2 p.m. The animals were weighed at the
begining of the experiment and then once every week before introducing
the morning drink or feed extended over a period of fourteen weeks.

TABLE 1

The composition of the rations given to sheep,

Constituents Group 1 Group 2 Group 3
Concentrate mixture (kg}' . . . . . . . 1.5 1.5 1.5
Wheat Straw (kg) . 90o0ooboad Q0.5 —_— 0.25
Rice huils (kg.) . . - . .. .. ... . — 0.5 0.25
Vitamiin A+D (92 . . . ., .. .., 0.5 0.5 0.5

1. — Concentrate mixture consists of cotton seed cake and rice bran in the ratio
*of 1:1 plus 2% calcium carbonate and 1% common salt.

2. — One gram of vitamin A-+-D; (Pfizery contains

5000 LU, vitamin A

4 1000 1.U. vitemin D,
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Experiment II. Digestibility trials

The digestibility of concentrate mixture plus wheat straw and concen-
trate mixture plus rice hulls were determined with sheep. Two Egyptian
barky rams (1095 and 1047) over 2 years old and of similar weight were
chosen from the farm stock of the Faculty of Agriculture, Alexandria
University, to serve through the digestion trials,

Each trial continued for 21 days: 14 days preliminary period followed
by seven days collection period. : .

During the collection period, the rams were fitted with harnesses
and bags and put in individual metabolic cages. In the first trial each ani-
mal was offered 1.5 kg. concentrate mixture plus 0.5 kg, rice hulls mixed
together and in the second trial it was given 1.5kg. concentrate mixture
plus 0.5 kg, wheat straw.

Faces were collected daily in plastic bags and were mixed thoroughly
weighed and 109 of each collection was used for dry matter determina-
tions and the samples collected over the whole period (7 days) were pooled
together, ground and kept in tightly closed containers for chemical analysis.

The volume of urine was measured daily and small samples were used
for the determination of urinary nitrogen, combined 109 portions were
stored at O% for silica determination.

Methods of Analysis

Analysis of foodstuffs and faeces were carried out according to the
official methods of the A.Q.A.C. (1960). Total nitrogen in urine was es-
timated by the microkjeldahl method (Chibnall et @/ 1943) using the
Markham microdistillation apparatus (Markham, 1942). Silica in the urine
was estimated in 200 ml. aliguots of the combined samples according to
the official method of the A.O.A.C. (1960). The chemical analysis of
feedstuffs used in the present experiments are given in Table 2,

TABLE 2
. Chemiecz]l apalysis of feeds wsed in feeding trials,

Feed Dry [ Crade | Ether | cruge | NFE | Ash | Sifica
matter | extract | fiber

Concentrate mixture] 90,87 | 17,91 11.62 | 11.79 | 40.36 9.17 1,95
Rice hulls. . . . .| 2095 2.1 0.93 | 41.39| 27.10| 1%.30 16.58
Wheat Straw . . .| 91,17 4.94 1.49 | 30.97 | 40.14( 13.63 3.05
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Results

Experiment I. Group feeding experiment

Results in Table 3, show that the average weight gain, average daily
gain, relative growth rate and feed efficiency appeared to be higher in group
3 fed on a mixture of rice hulls and wheat straw (0.25 kg./day of each).
Group 1 which was given wheat straw, as the only roughage, showed

the lowest gains. Analysis of variance (Snedecor (1956) showed that the
differences were not statistically significant.

TABLE 3.

Growth rates and efficicncy of feed utilization of lambs fed on wheat siraw,
rice hulls or a mixture of the two roughages - concentrate. (1)

Group 1 Group 2 Group 3

Number of lambs ., . . ... .. 5 8 g 8
Average initial weight (kg.) . . . . .. 38,93 38.56 37.56
Average weight gain in 14 weeks (kg). . 14.00 15.07 16.69
Average daily gain (k) . . . . . . . . 0.143 0.154 0.170
Relative growth rate (%) . . . . . . . 35.96 39.08 44,43
Feed intakefanimal (ke . . . ., .. 195.50 197,50 196,00
TON consumed (kg) . . . . . ., .. 113.14 97.49 105.17
8E consumed (kg.} . . . . .. . ... 95,57 17.67 26.19
Feed efficiency:

kg feed/kg gain . . . . . . o0 140 13.1 1.7

ky TDN/kg gain . . . . . . 5 oo 8.1 6.5 6.3

kg SEfkg gain., . . « + & . 4 4 . . 6.8 5.2 5.2

(1) Analysis of variance showed no significant differences among the treatments.

TABLE 4.
The average coefficients of digestibility for the two rams used in
experiment 2.
_ Coefficients of digestibility
Constitaents
Concentrate-}- Concentrate-
rice hulls wheat straw
Dry matter . . . . ... .. .. 51.5441.33 59.334-0.93
Crude protein . . . . . . . ... 62.04+£2.03 66,71 +1.00
Ether extract . . . . . . . 5006 87.034+4.al 86.31+0.00
NEE. . . v v i i it it e e 58.774+3.18 66.1341,22
Crade fiber . . . . . . v . . . .. 27.3321.41 31,704 0.77
LB e s e s o0 Ao o 53.47 62,18
S R 41.66 53.80
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Experiment II. Digestibility trials

The consumption of the concentrate - rice hulls ration was higher
than that of the concentrate |+ wheat straw ration (10.4 kg. concentrate +
3.4 kg rice hulls against 9.7 kg. concentrate + 1.3 kg. wheat straw).

Digestibility coefficients of dry matter, crude protein, nitrogen - free
extract and crude fiber tended to beslightly higher for the conceatrate +
wheat straw ration than that of the concentrate -+ rice hulls ration (Table4).

TABLE 3.

Nifvogen retention in sheep fed concentrate plus rice balfls
' and concentrate pins wheat straw.

Concentrate mixture{-

Rice hulls ‘Wheat straw

Nitrogen intake {g./day) . . . . . 44,52 11,54 41.064-0,00
Nictrogen excreted

in faeces {g./day) . . . . « . . 17.06-4-1.69 13,574-0.53

in urine (g./day) . . . . . .. 12.684-0.87 13,962-1.14

Total (g./day) . . . . . - . . . 29.7412.57 27.53+1.61

Nitrogen retained (g./day} . . . . . 14.782-1.01 13.531.65

N retained /N intake (37) . . . . - 33,333,595 32.9544.00

N retained /N absorbed (%) . . . 53,821.3.49 49.11+5.11

TABLE 6.

Silica balavce for sheep fed on concentrate--rice hulls and concentratet
wheat straw. g

Concentrate--
Rice hulls Wheat siraw
Silica intake (g./day) . . . . < . . 108.653.3.24 32.594- .59
Silica excreted: :
in faeces {(g.fday) . . . . . . . 105.534-4,00 31.7810.55
in yrine (z.fday) . . . . . . . 0.47 10,00 o 0.374+0.13
Total (g.fday) . « -« v o+ - - ; 105.00£4.11 32.1510.46
(Silica retained g./day) . . . . . . . 2.654-0.05 00.444-0.10
Retained silica/silica intake (5 . . 2.45.4£0,10 1.374:0.31
Silica excreted in faeces/
silica intake (%). . - . . s 97.12+0.43 97.5240.19
silica excreted in faeces/
Total excreta of silica (%) . . | 99.5641.50 98.54140,52
- Silica excreted in urins/
total excreta of silica(%g) . . - 0,444+0.03 1.464-0.43
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Nitrogen retention data given in table 5 show that on the concentrate -
rice hulls ration, the animals consumed more nitrogen. Nitrogen retention,
the ratio of retained nitrogen to nitrogen intake and retained nitrogen to
absorbed nitrogen were similar for both rice hulls and wheat straw rations,

It could be observed from the results given in Table 6, that about 97
of the silica intake was excreted. About 99% of the excreted silica was
recovered in the faeces, lower urinary silica excretion, as a2 percent of total
silica excretion, was observed in the case of rice hulls: None of the animals,
even those which retained silica suffered from wurinary calculi.

Discussion

The results of feeding lambs on wheat straw, or ground rice or a com-
bination of wheat straw and rice hulls at 259 of the ration for 98 days
showed that there was no significant difference among treatments in ave-
rage daily gain and feed efficiency. The difference was in favour of rice hulls.

The ration containing ground rice hulls had somewhat lower coeffi-
cient of digestibility than wheat straw and although the sheep in metabolic
cages consumed more of the rations containing rice hulls, this was not
cbserved in the feeding experiment where the three groups consumed al-
most the same amount of feeds over the whole period,

Balch (1950), Blaxter and Graham (1956), and Campling and Freer
{1966) found that grinding of roughage led to an increase in voluntary
intake and decrease in the digestibility of the food.. The depression in the
digestibility associated with grinding was due in part to passing through
the reticulo-rumen at a faster rate. This may explain the results given in
these experiments where rice hulls seemed to induce higher intake of diet
and lower cosfficients of digestibilities. Blaxter ez ¢f. (1955), Campling ef af
(1961) and Coombe and Kay (1965) reported that there is a negative cor-
relation just statistically significant between feed intake and mean retention
time. Voluntary intake of roughage is regulated in relation totheir res-
pectiverates of disappearance from the alimentary-tract in such a way as to
mainiain a constant amount of food residues in the reticulo-rumen,

In the feeding trial reported in these experiments, it was observed
that the total digestible nutrients intake was less in groups given rice hulls
than in those given wheat straw, however, the gain in live weight in
lambs fed the hulls was higher than that of lambs fed the wheat straw
suggesting better utilization of food which might be explained on the basis
of a greater loss of heat in case of the ration containing wheat straw than
that containing ground rice hulls. Although grinding depresses digestibility
there is good evidence that it increases efficiency of utilization (Blaxter
and Grabam, 1956 and Meyer er ol. 1959), '
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The results of N-retention suggested a trend towards higher nitrogen
‘reteation and therefore, better utilization of nitrogznous matter on the diet
containing the rice hulls, This may be mainly due to the increase of crude
protein and energy intake from the concentrate mixture on the ration
(Walker and Faichney, 1964 and Topps, 1960).

Egan (1965) found that with higher N-balance, gut fill was greater.

The results of the silica balance trial, showed that most of ihe silica
intake was excreted in faeces and a percent not exceeding 1.2% of total’
excretion was found in urine. Silica is low in solubility, peactically all
the solid silica which is ingested should emerge in the faeces. Gallup ef al.
(1945) reported that the recovery of ingested silica in the faeces was gen-
erally about 100%. Beeson er al. (1943), Baker er af, (1961), Forman and
Sauer, (1962) reported that the amount of silicic acid excreted in the urine
probably represent only a small proportion of the total amount of ingested
silica. A high silica intake leading to a high concentration of silicat in the
urine is not sufficient by itself for the formation of uroliths, the polymeri-
zation of silicate is favoured by acidic pH (Bailey ez al. 1963). Silicic acid
polymerization is most rapid at pH 3-6 {Forman and Sauer, 1962).

Badr and Abou Akkada (1965} found that rams receiving berseem
plus rice hulls produced wrine at pH 9.0 which is considered normal for
runtinants. From these results it could be concluded that the silica intake
in amoints as in the ration used was not sufficient for the formation of
silica calculi and that it is possible to replace all or part of the wheat straw
with ground rice hulls in drylet feeding,

Similar results were obtained by many workers showing that replacing
part of the ration (25 - 409) with ground rice hulls or ammoniated rice
hulls bad no effect on the performance of cows or steers (Conrad, 1967).
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