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SUMMARY

A feeding trial of 90 days duration was conducted to study the effect of
replacing 30% and 40% of lamb rations by poultry litter on the
performance, digestibility of nutrients, nitrogen utilization, rumen liquor
characteristics in addition to some blood biochemical parameters.
Carcass traits were = also investigated in this study. Fifteen Rahmani
lambs of 9 months age and average initial body weight of 35.5 kg were
allotted into three groups (5 animals each). The first group was fed a
basal ration and considered as control, while the second and third
groups were fed rations in which poultry litter (PL) replaced 30 and 40%
of the basal ration. There was no significant differences in the dry matter
intake between the different experimental groups and the animals of the
control one and those fed ration having 40% PL consumed nearly the
same amounts of dry matter. Lambs fed on the ration containing high
level of PL (40%) had significantly (P<0.05) decreased average daily
gain and poor feed conversion ratio compared to those of the other two
groups. No significant differences were observed in the digestibilities of
DM, OM, EE and NFE of the experimental rations, while CP and CF
digestibilites were improved in the tested rations containing PL
compared to control one. Nitrogen balance and N-retention, as % of N-
intake and absorbed were significantly (P<0.05) higher in amimals of
groups fed on ration containing 30% PL and control compared to lambs
* fed the ration containing 40% PL. No significant differences were
observed among different treated groups in total blood serum protein,
~ albumin and globulin, while urea and uric acid concentrations were

significantly (P<0.05) higher in the serum of animals fed on PL rations
compared to control. Ruminal pH was not affected significantly by PL
addition, while there was significant differences (P<0.05) in the total
bacterial count and TVFAs. The control group revealed higher values
for these parameters followed by the groups fed on 30% and 40% PL.
Rumen NH;-N was increased significantly (P<0.05) by increasing PL
level in the ration. Carcass traits were not affected significantly by the
level of poultry litter in the rations inspite of the little increase in the
weights of internal organs in the control group. Slight dilatation in the
liver central vein and degeneration in the tubular epithelium of kidney
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were showed in the lambs fed the high level of PL (40%). In general, it
could be concluded that poultry litter can be utilized efficiently and
safely in rations of lambs up to level of 30% to overcome feed shortage
and minimize feed costs.

Key words: evaluation, poultry litter, lambs.

INTRODUCTION

The commercial poultry industry produces significant amounts of
poultry litter, which consists of manure, bedding and spilled feed.
Disposal of poultry litter is a major problem for large scale, intensive
poultry operations. Refeeding litter, particularly to ruminants, may be a
feasible solution of alleviating the poultry litter disposal problem as well
as a method for recovering some of the potentially valuable nutrients
that it contains (Abd El-Ghani et al., 1999). Feeding of farm animals
encounters many problems in many countries due to the limited
availability of resources. In Egypt, against background of a rapidly
increasing population that demands protein, there is additional need to
decrease cost of feed. Shortage of concentrates and its ingredients in
Egypt, and the relatively high prices are the major problem in animal
production. The available feedstuffs cover less than 60% of the total
requirements of ruminants (Ahmed, 1995). A lot of researches
recommended the use of NPN sources in ruminants feeding to save the
true or natural protein for other livestock animals, poultry and mainly for
direct human consumption (Gihad et al., 1989 and Bhattacharya, 1996).
In Egypt, numerous scientific studies showed that utilization of poultry
wastes (litter and manure) as a source of protein is considered to be the
most strategic ingredients of the unconventional feeding system of
ruminants (El-Ashry ef al., 2000; Gabr et al., 1991, 1993 and 2001).
Many published reports indicated the poultry litter could be used in
ruminant rations owing to low cost ingredient and decreasing the cost of
meat production (Gihad et al., 1980). When processed by an acceptable
method, poultry litter is an economical and safe source of protein,
minerals and energy for many classes of ruminants (Kunkle et ai., 1997).
Poultry litter is valuable mainly for its nitrogen content and fiber and
several reports indicated that crude protein content ranged from 25.3 to
34.70% (Harmon et al.,1975 and Caswell et al., 1978). The variation in
the chemical composition of poultry litter may be due to the type of
bedding material, the number of birds reared, ageing of the bedding
material and the level of nutrients excreted out in the droppings of the
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birds (Bhattacharya and Tylor, 1975 and Kishan et al, 1984).
Laboratory analyses showed litter to generally average within the ranges
of 20-25% crude protein, 55-60% TDN, 20-25% ash with significant
levels of calcium, phosphorus and other macro and trace minerals
(Barnes et al., 1997).

Although all investigators reported that dried poultry litter could
be used as a good non-protein nitrogenous constitute, it has not been
used in animal nutrition by farmers in Egypt. Thus, the main objectives
of this study was to investigate the efficiency of utilization of poultry
litter by lambs. Rumen liquor characteristics and some blood
biochemical parameters as well as carcass traits were also investigated.

MATERIALS and METHODS

Fifteen Rahmani lambs of 9 months age and average initial body
weight of 35.5 kg were used in this study. The animals were allotted
into three groups (5 animals each) designed as I, II and III. The first
group was fed a basal ration and considered as control, while the second
and third groups were fed rations in which poultry litter replaced 30%
and 40% of the basal ration. All experimental rations were formulated to
provide the recommended levels of total digestible nutrients (65%) and
crude protein (14.5%) according to NRC (1985) for sheep. The rations
were formulated and composed of a concentrate mixture and the
roughage wheat straw. The animals were offered each’s quota of
concentrates and roughage mixed altogether. The physical and chemical
composition of the ingredients and experimental rations are presented in
Tables (1 and 2).

The rations were given twice daily at 9.00 a.m. and 5.00 p.m. and
any residues were collected and weighed throughout the experimental
period (90 days) and all animals had free access to clean water. Animals
were weighed at the beginning and at the end of the experiment, and
feed intake was recorded throughout the experimental period.

Ration ingredients were sampled, dried, ground and analyzed for
different nutrients. The total amount of the daily fecal matter excreted
per animal was collected daily, weighed, recorded, mixed thoroughly
throughout the collection period and representative samples {(one-fourth)
were taken from each animal, dried for 24 hours at 60°C, pooled
together, mixed ground and stored till analysis. The volumetric urinary
output was collected daily from each animal in plastic containers and
recorded, then representative samples (100 ml) were taken, acidified
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with 2 ml of concentrated HCl as a preservative and then stored in a
refrigerator at 4°C for nitrogen determination. Ration ingredient samples
were analyzed according to the official methods of AOAC (1990) for
PM, CP, EE, CF and ash. Nitrogen free extract was calculated by
difference. Nitrogen content of feces and urine samples were estimated
according to AOAC (1990) for calculation of nitrogen balance.

Blood was sampled by jugular vein-puncturing every month
before the morning meal. Serum was separated and stored at —20°C until
analysis. Total serum protein, albumin, globulin, glucose, urea, uric acid
and total cholesterol, were determined using standard kits supplied by
Bio-Merieux (Baines/France).

At the end of the experiment, ruminal juice was collected from
each animal in clean and sterile flask by using clean and sterile stomach
tube, The colony forming units/mi of the ruminal juices were carried out
by standard plate techniques (Baily and Scott, 1994). In addition,
samples of rumen contents were collected for volatile fatty acids
determination and ammonia concentration, As soon as the ruminal fluid
samples were obtained, the hydrogen ion concentration was estimated
using pH meter. Total volatile fatty acids (TVFAs) and ammonia were
determined by gas-liquid chromatography (Intersmat, IGC 120 FB).

Digestion coefficient of the nutrients for the different
experimental rations were calculated using the direct method.

The liver, kidneys, spleen and lungs were removed from the
carcasses of all the three groups. Sample from different organs were
stored in Zinker’s formal solution for pathological examination. From
each of the different samples, several sections were made, stained with
heamatoxlin and eosin for routine histopathological examination (cited
by Bancroft and Stevens, 1977).

Statistical analysis of the collected data was carried out according
to procedures of completely random design, SAS (1995).

RESULTS and DISCUSSION

As the poultry litter (PL) high in its fiber and ash content, the
rations containing PL were high in these criteria. Chauhan (1993)
attributed the higher ash content to the excretion of minerals in the litter.

Dry matter intake, average daily gain and feed conversion of the
different experimental groups are presented in Table (3). No significant
differences in the dry matter intake were observed between animal
groups. The animals of both the control and those fed 40% PL
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consumed nearly the same amounts of dry matter 972.‘3 g(d apd animals
fed the ration confaining 30% PL conswmed 937 /¢, indisating (hat (e

palatability of the tested rations was not affected by the incorporation of
poultry litter. This was agreed with that reported with previous
investigations (Kishan er al., 1984; Lal et af., 1986; Abd El-Gawad et
al., 1989 and Okeudo and Adegbola, 1993) who stated that incorporating
dried poultry litter did not significantly affect daily dry matter intake in
sheep.

Lambs fed the ration containing high level of PL (40%) had
decreased significantly (P<0.05) average daily gain (86.1 g/d) compared
to the control and group fed on ration containing 30% PL. (116.7 and
111.11 g/d, respectively). Animals of treated groups comprised 4.79 and
26.22% loss in weight gain compared to the control one. These results
showed that total or daily body gain of lambs fed on rations containing
poultry litter, in generally, were lighter than that of control lambs.
Similar results were obtained in the previous studies (Hadjipanayiotou e?
al., 1993; McCaskey et al., 1994 and Helali er al., 1995). However,
reduced animal performance recorded when PL formed high level of the
total ration mainly attributed to energy dilution (Kishan ef a/., 1984).

Feed conversion ratio was better in both the control and group I
(8.33 and 8.44, respectively) compared to the group III (11.31). These
agreed with that reported by Matter er al. (1995) and Animut er al.
(2002) who found that feed conversion of the control ration gave the best
feed conversion compared to tested ration containing high poultry litter.
However, Murthy et al. (1995) reported that inclusion of cage layer
droppings up to 30% in feed of lambs and kids had no adverse effect on
growth, feed efficiency and nutrient utilization. At higher levels of
poultry litter, growth rate was depressed as well, probably because dried
poultry litter is low in the essential amino acids needed by animal and
also because of excessive amount of calcium as reported by Okeudo and
Adegbola (1993) and Bhattacharya (1996).

Results concerning digestibility of nutrients for different
experimental rations are presented in Table (4). There were no
significant differences between the experimental rations in the
digestibilities of DM, OM, EE and NFE. Similar results were obtained
with Lal et al. (1986) who stated that digestibilities of DM, EE and NFE
were statistically similar in the control and the 25% PL rations of sheep
but significantly depressed on increasing the level of PL in the ration
and this may be due to the high levels of CF and ash. The improvement
in CP digestibility in the tested ration (30% PL) could be either due to
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increase microbial protein synthesis in the rumen caused by more
degradable protein in the form of NHz-nitrogen being available to rumen
microbes (Mehrez, 1992) and/or to the complementary effect of
undegradable ration protein and microbial protein (Orskov, 1982).
Digestion coefficient of CF was higher in rations containing PL (62.87
and 58.35%) compared to control one (55.70%). This may be due to the
exposure of poultry litter fibre to the enzymes and organisms in the
digestive tract of the poultry making it more available and efficiently
utilized by the microorganisins in the rumen (Abd El-Gawad et al.
1989; Gabr ef al., 1991 and 1993; Chauhan, 1994 and El-Ashry et al.
2000).

The nutritive value (Table, 4) expressed as total digestible
nutrients (TDN) was not significantly affected when PL replaced 30% of
total ration, but slightly decreased (P<0.05) when the PL level reached
40% of total ration compared with the control. Similar trend was
obtained by Khaims et al. (1992) and Gabr ef al. (2001). There were no
pronounced differences in digestible crude protein (DCP) among all
tested ration indicating that groups utilized PL rations efficiently as
those given the traditional feedstuffs in control ration.

Nitrogen balance (g/d) and N-retention, as % of N-intake and
absorbed (Table, 5) were significantly (P<0.05) higher in animal groups
fed the control (11.57, 50.99 and 60.93) and ration II (10.96, 50.28 and
56.99) than lambs fed ration IIi ( 8.91, 39.10 and 48.08). Similar results
were found in sheep by Kishan et al. (1984) who reported that nitrogen
retention decreased with increasing the proportion of poultry litter in the
composite rations. In contrast, Singh and Negi (1986) found that the
gross nitrogen retention or that expressed of total N intake decreased in
sheep fed rations containing poultry litter.

The results revealed that tested blood constituents (Total protein,
albumin and globulin) were not significantly (P<0.05) affected by PL
incorporation of lamb rations (Table, 6). Such result could indicate that
inclusion of PL had no adverse effects on blood components which
satisfactory suggest quite equal health condition. Similar results were
obtained by Khattab ef al. (1995) and Gabr et al. (2003). Urea and uric
acid concentrations were significantly (P<0.05) higher in the serum of
animals fed on PL rations compared to control. These results are in
accordance with those obtained by Mabjeesh et al. (1996) and Gabr et
al. (2001) who reported significant increase for both of urea-N and NH3-
N concentrations in the goats fed on poultry manure compared with the
control group. In addition, Caswell et al. (1978) and Rude et al. (1994)
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noted that blood urea nitrogen was higher in sheep fed the poultry litter
than in sheep fed control rations. Serum glucose and total cholesterol
were significantly (P<0.05) higher in the control group and this agreed
with that reported by Gabr et al. (2001) who found slight reduction in
glucose in the goats fed dried poultry manure rations

The obtained results revealed that PL levels did not significantly
affected ruminal pH values (Table, 7). Similar results reported by Yildiz
et al. (1995) and Gabr er al. (2003) when dried poultry litter was used at
30% in sheep rations. There were significant differences (P<0.05) in the
total bacterial count and TVFAs and the control group recorded the
highest values followed by 30% and 40% groups respectively. These
results agreed with that reported by Mudgal er @/. (1983) who found
gradual decrease in the rumen microbes with the increase of PL level in
the ration. The same was recorded by Chen and Jan (1992) and Gabr ef
al. (2001) who found that TVFAs concentrations were slightly decreased
with goats fed dried poultry manure rations compared with control.
Rumen NH;-N was increased significantly (P<0.05) by increasing PL
level in the rations and this may be attributed to the relatively high
nitrogen content of the PL (Bhattacharya and Taylor, [975).

Data in Table (8) show carcass traits for the lambs fed of the
three groups. Results concluded that PL exerted no significant effects on
carcass traits, however, the absolute weights of the internal organs
(heart, liver, kidney, spleen, lung and tests) were significantly (P<0.05)
higher in the control. This agreed with that reported by Ilian er al. (1988)
and Gabr et ai. (2003) who found no significant changes in carcass traits
of sheep fed on poultry manure. In addition, Khattab et al. (1995) found
no significant effects on carcass traits of buffalo calves fed on rations
containing 20 and 40% poultry litter and control one.

The pathological study revealed that animal groups fed on ration
containing 40% PL showed dilatation in the central vein of liver (Fig. 1)
and slight degeneration in the tubular epithelium of kidney with few
interstitial cellular reaction (Fig. 3) in addition to exuhation of the
lymphocytic elements on the red pulp of spleen (Fig. 5). The liver of the
group fed on ration containing 30% PL was more or less normal (Fig. 2)
with slight interstitial cell reaction in the kidney (Fig. 4) beside
blastogenic reaction were observed in the white pulp of spleen (Fig. 6).
The lungs in both groups was more or less of normal histological
appearance (Fig. 7) and normal histological structure of the testes (Fig.
8). At higher litter intakes, high concentrations of ammonia were found
in the rumen and consequently high blood urea nitrogen concentrations
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may be the cause of liver and kidney damage as reported by Silanikove
and Tiomkin (1992)

Table (9) show feed costs of live body gain and economic feed
efficiency. Feed cost for the lambs fed on rations containing poultry
litter was significantly lower (P<0.05) than that for control one. Results
obtained in the present study concluded that use of ration containing
30% PL for lambs increase economic feed efficiency to 318.36%
compared to control ration. The results in the present study were similar
to those reported by Gihad (1976) and Helali ef al. (1995) who reported
that substituting concentrate meals with poultry manure in sheep rations
reduced the cost.

The overall results showed that poultry litter could efficiently
incorporated up to 30% in the rations of lambs without serious adverse
effects. This result could be a useful mean to overcome feed shortage
and minimize feed costs. Moreover, using poultry litter in animal feeds
will alleviate pollution problems.
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Table (1): Chemical compesition of the ration ingredients {%)

Ingredients
Items Corn, ground | Soybean meal | Poultry litter | Wheat straw

Dry matter 88.0 89.6 845 89.0
Crude protein 8.9 44.0 253 3.6
Ether extract 35 0.5 2.3 1.8
Crude fibre 2.9 7.0 18.6 41.6
Ash 1.5 6.0 14.1 7.8
TDN* 80 78 77 1 44

* Total digestible nutrients: from tables of NRC (1985).

Table (2): Physical and chemical composition of the experimental rations (%)

.

Experimental rations
Ingredients I H m
Control (30% PL) (40% PL)

Physical comp.:
Corn, ground 41.00 20.00 15.00
Soybean meal 22.00 §.50 4.00
Pouliry litter - 30 40
Molasses -n- 6.00 6.00
Wheat straw 35.1 346 34.1
Limestene, ground 1.00 - ---
Common salt 0.50 0.50 0.50
Min.mixt.* Q.15 0.15 0.15
AD;E** 0.25 0.25 0.25
Chemical comp.:
Dry matter 88.89 86.74 86.31
Crude protein 14.59 14.53 14.63
Ether extract 2.18 2.05 2.08
Crude fiber 17.33 21.15 22.34
NFE 59.34 53.16 50.99
Ash 6.56 9.11 9.96
TDN*** 65.40 65.03 65.00

*Mineral mixture: each 100g coniains; 25.6g Na, 1.6g K, 4.6g Ca, 1.8g P, 4g Mg, 300mg Fe, 32mg
Mn, 1.5mg Cu, 15mg I, 3mg Zn, Img Co and lmg Se (AGRICO-international company).

**AD,E, each g of AD;E contains 20000 1U vitamin A, 2000 IU vitamin D and 400 1U vitamin E
{AGRICO-international company). *** TDN:Total digestible nutrients: calculated from NRC (1985)

30




Assiut Vet. Med. J. Vol 50 No.101 April 2004

Tabie (3): Performance ggd feed efficiency of lambs during experimental period '

—

Items Experimental groups
I 11 11

Int. body weight (kg) 35.5+1.50 35.541.20 35.5+1.10
Fin. body weight (kg) 46.0+1.10 45.5+1.00 43.25+1.12
Total weight gain (kg) 10.50+0,70™" 10.00£0.50* 7.7540.35°
Av. daily gain (g) 116.747.00* 111.1144.20* 86.143.50"
Growth rate (%) 29.58 28.17 21.83
Av. daily feed jntake:
TDMI (g/head) 972.10+8.12* | 937.56%7.22° 973.67+8.05
1[;21; (g;l‘lleag) 642.56+8.95* | 615.7946.93" 605.04+6.01°

{g/head) 04.88+1.03" |  98.44%1.00" 98.34+1.01 *
Feed conversion ratio;
Kg DM /Kg gain 8.33 8.44 1131
Kg TDN/Kg gain 5.51 5.54 7.03
Kg DCP / Kg gain 0.813 0.886 1.14

*Figures in the same tow having the same superscripts are not significantly different (P<0.05)

Table (4): Digestion coefficient of nutrients and nutritive valae of the

experimental rations

Experimental rations

L Items 1 i1 111
Digestion coefflicient (%)
Dry matter 69.29+1.39% 68.07£0.93* 67.9310.79*
Organic matter 72.3140.82% 70.5240.28 " 71.3710.42°
Crude protein 66.9010.74 72.23+£3.52* 69.07+1.26"
Ether extract 66.22+1.50° 64.76+1.93° 61.65+1.97"
gfl‘{‘rieg é‘nb;rfee et 55.70+1.32° 62.8741.31° 58.35+1.01*
a a )
Nutriive vatue (% DM):++ 73.21£1.07 73.15+0.94 70.81+0.98
E():I; 66.10£1.15" |  65.68+1.05" 62.14+1.10°
9.76+0.75" 10.50£0.59 " 10.10+0.80 "

. - 1
*Figures in the same row having the same superscripts are not sighificantly different (P<0.05).

**TDN: Total digestible nutrients, DCP: Digestible crude protein {calculated after digestion coefficient

determination).
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Table (5): Nitrogen utilization for the experimental groups

Experintental groups
Htems 1 I 111
Nitrogen intake (g/h/d) 22.6940.25" 21.80+0.17" | 22.7940.20"
Fecal nitrogen (g/h/d) 3.70£0.10 2.5740.15 4.26+0.30
Digested nitrogen (g/h/d) 18.994+0.15 19.2340.20 18.5340.18
Urinary nitrogen (g/h/d) 7424030 8.2740.25 9.62:4+0.40
Nitrogen balance (g/h/d) 11.5740.50" 10.96:0.45" | 8.9130.62°
N.B. % of intake 50.99+2.10° | 5028£2.50° | 39.1043.12°
N.B. % of absorbed N 60.9312.90" 56.9943.10" | 48.08+3.56°

*Figures in the same row having the same superscripts are not sipnificant]y different (P<0.05)

Table (6): Serum biochemical parameters of the experimental groups

[ Experimental groups
Items 1 1I I

Total protein (g/100ml) 7.30+0.04 * 7.03+0.02" 7.14+0.06 *
Albumin (g/100ml) 3.4740.06" 3.53+0.02* 3.44+0.04"
Globulin (g/100ml) 3.83+£0.06° 3.50+0.01* 3.70+0.11"
Alb/glob ratio 0.91+0.03 1.0140.01 0.9310.04
Glucose (mg/100ml) 68.67+4.18" 60.3320.24" | 59.33+0.47°
gfﬂggﬁ’g‘;g{)mn 39.914087° | 4641021* | 49.02:0.41"
Total cholestorol (mg/100ml) 4.47+0.18 5.940.15" 6.1310.13*

i 130.3340.62" | 108.33+4.25" | 126.67+1.18"

*Figures in the same row having the same superscripts are not significantly different (P<0.05)

Table (7). Rumen liquor characteristics of the experimental groups

Experimental groups
Items 1 II 1T
pH of the rumen 6.13+0.28* 6.2340.24* 6.1340.07*
Total bacterial count (/ml) 1.73 x 10%* 326 x 1077 1.45 x 10%"*
+1.2x 107 +1.0x 10° +1.0x 10°
VFA conc. (meg/100 mi R.L) 9.7240.26 " 9.1340.10" 7.8940.14°
Ammonia (meg/100 mIR.L) | 236140.50% | 26.64+0.48* | 28.00+0.34*

*Figures in the same row having the same superscripts are not significantly different (P<0.05)
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Table (8); Carcass traits of the experimental groups

Experimental grou
Items 1 1 1 J11

Fasting carcass weight (kg} 51.00£3.15* 44.00£2.87° { 43.0013.01°
Empty carcass weight (kg) 26.425+2.10"% | 22.077+£1.76% | 21.935%2.20"
Dressing % 51.81+1.00* 50.18+1.03* { 51.01%1.10°
Head and limb weight (kg) 4.75040.24* | 3.55040.30" | 4.250+0.20"
Heart (g) ' 190+10,80* 15048.75° 14049.15"
L‘.‘é"‘ (2 760433.10* | 600£25.12" | 540+2062"
‘S(;l::r{ ((gg)) 2041523% | 150:9.52" | 140:8.50"
Lung (2) 85+6.10* 50+5.38 . 50+4.90 )
Tests (g) 650+26.80* 680i25.18b 550¢20.35“h
Rumen fult (kg) 300+£12.15* 240+13.10 ' 270+16.08
Rumen empty (kg) 10.0+0.58" 8.150+0.46 8.00+0.70"
Front quarters (kg) 2.70040.26 3.52540.20% | 2.250+0.10°
Hind quarters (kg) 10.90040.80* 8.075%0.61" 8.620+0.50"°

8.85010.93 " 6.800+0.58" | 7.900+0.85"

*Figures in the same row having the same superscripts are 1ot significantly different (P<0.05)

Table (9): Economic evaluation of lambs fed the tested rations

Experimential groups
Items 1 11 1
Feed costs (L.E) 77.394£2.10" | 52.8241.82% | 47.66t1.50"
Price of body gain (L.E}) 94.50£4.02" | 90.00+3.62* 69.7543.93°
Net revenue (L.E) 17.114£1.00° | 37.18+£1.10" | 22.09+0.95°
Economic feed efficiency (%) 22.1142.80° | 703942.58* | 46.35+3.15"
Relative economic feed efficiency 100 318.36 209.63

*Figures in the same row having the same superscripts are not significantly different (P<0.,05)
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