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ABSTRACT

The aim of this experiment was to find out the effect of urea treated wheat straw on Awassi lambs
performance and some blood parameters. Eighteen individual Awassi lambs 6 months old and live body
weights ranged 26-29 kg were used. They were divided into three equal groups fed either untreated wheat
straw 0% (T1), urea treated wheat straw 7% (T2) or green alfalfa (T3) plus concentrate. Results showed that
urea- treatment of wheat straw improved crud protein content of the straw .Group (T3) shows higher final
live body weight (42.20kg) fallowed by group (T2) which shows higher water consumption (4782.89ml/day)
compared with other groups. Total feed intake and feed conversion ratio were higher in groups T1 (62.2 kg
and 4.813) respectively and T3 (62.00 kg and 4.015) respectively than group T2 (60.90 kg and 4.227)
respectively. Blood glucose, serum albumin, serum total protein and cholesterol in all groups were in the
normal range although cholesterol in T1 (41.650 mg/dL), T2 (51.975 mg/dL) and T3 (62.468 mg/dL) show
minor elevation than normal range reported by other studies. Differences among the three groups in blood
glucose levels were significant in day 30 after the treatment where group T2 (110.025 mg/dL) have higher
values when compared with T1 (95.72 mg/dL) and T3 (88.903 mg/dL), while in day 70 differences are not
significant. The same trends where shown in cholesterol, total protein and albumin. Serum glutamate
oxaloacetate transaminase and serum glutamate pyruvat transaminase where higher in group T2 (37.500
1U/L), (30.500 I1U/L) respectively when compared with other groups; but values where in the normal rang,
but these values where decrease in their levels with time.
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Introduction

The major constraint for the development of
sheep production in Irag and in many parts
of the world is the shortage of feed in dry
season in Iraq low quality roughages wheat
and barley straw are available all the year
specially after the harvesting season i.e.
(from may to September). To improve their
quality many studies were performed using
either alkali treatment (12; 14) urea treated
(12) and urea and molasses (15; 18). Most of
these studies perform on this subject deal
with digestibility, feed conversion and
general performance of the animals, yet little
was done on the adverse effect of urea
addition to the feed on general health and
blood parameters (30). Early studies on urea
toxicity (19) recorded a dose of 166 mg/kg
BWi/day and 232 mg/kg BW/day cause a
sudden death in sheep. In ruminants
unaccustomed to urea, ingestion of 0.3 — 0.5
gm urea’kg may be toxic, the toxic dose of
urea in presumably unaccustomed cattle is
0.45 gm /kg (50 gm total dose) but that
animals can ingest more urea than this if the
dose increased gradually (6; 23). Recently
studies on growing male buffalo concluded
that feeding ammoniated wheat straw has no
adverse effect on blood parameters (22; 7).
While (11) found blood plasma level of
tyrosine, lysine, valine, and leucine were
significantly lower in urea fed lambs
compared to those fed soybean. Serum total
protein and albumin levels decreased with
time for lambs fed either soybean or urea but
the decrease was greater for lambs fed urea.
The objective of present study was to
investigate the effect of different sources of
roughages on some blood components of
growing Awassi lambs.

Materials and Methods

Location and climate: The experiment was
conducted in a private farm at Tikrit,
longitude: 43.700 E and latitude: 34.600 N

V'Y

the altitude is about 72 meters over the sea
level. The climate of the region is
subtropical, and the trial was conducted
during July - October 2009 where weather is
dry and hot summer time.

Eighteen Awassi males (6 months old and
live body weights ranged 26-29 kg) were
housed in individual pens with free access to
clean water. The lambs were treated against
parasites with injection of 0.25 ml /kg, of
Ivermectin. The feed was offered twice
daily, at 8 O'clock in the morning and at 17
O'clock afternoon. The wheat straw was
chopped and offered either plan or urea
treated. The urea treated wheat straw was
prepared by pouring (28 kg of urea in 240 L,
60% of water over a stack to make7% urea
treated wheat straw. Then covered with
plastic sheet carefully to prevent in and out
air for 21 days before feeding the lambs.
The crude protein content of wheat straw
was 0.3 % while the urea treated wheat
straw was 3.6 %. The concentrate was
provided on a base of 3% of the life body
weight, which assumed to provide 75% of
the total maintenances and growth
requirements of the lambs. While the
roughages was offered up to satiety limit.
Water consumption was measured daily at 8
O'clock up to the nearest 100 ml.

Feed was composed of two types;
concentrate and roughages (wheat straw or
green alfalfa). The composition and the
percentage of the concentrate ingredients
were shown in table (1). The lambs were
assigned into three groups, 6 lambs each and
fed in individual nutrition system; T1, T2,
and T3. T1 was offered untreated wheat
straw plus the concentrate, T2 was offered
7% urea treated wheat straw plus the
concentrate, and T3; group was offered
green alfalfa plus the concentrate.
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Table 1. Formulation of concentrate diet.

Feed stuff

%

Yellow corn

13

Wheat grain

30

Barley

35

Flour

10

Soya bean meal

10

inerals and vit.mix

2

Minerals and vit.mix

2

Table 2. Chemical composition of feedstuff %.

Ingredients % DM CP EE CF Ash Ir] V|tr.o .D.M
digestibility
Concentrate mix 84.86 12.54 2.41 2.59 2.15 80.3
Wheat straw 87.2 3.0 1.72 34.23 4.62 56.43
Ureatreatedwheat | goon | 364 | 127 | 3313 | 444 57.52
straw
Alfalfa 25.3 3.89 0.44 75 2.25 85.92

DM= Dry matters. CP= Crud Protein.
Dry matters (DM), total crud protein (CP),
Ether extract (EE), crud fibers (CF), Ash,
and in vitro digestibility. Content of the
concentrate, wheat straw and alfalfa were
performed following methods (4). Blood
samples were collected from jugular vein
during day one, day 35 and day 70 of the
experimental period from all lambs in
morning. Blood total protein was determined
by commercial kit biolab reagent (France).
Blood serum glucose was determined by
enzymatic ~ colorimetric  test  using
commercial kit (Biomaghreb- Tunis) (13),
Blood serum albumin was measured by
special commercial kit( Biomerieux - france)
(9). Total blood serum cholesterol was
determined by commercial kit (Biomerieux
—France) (2). Blood serum glutamate
oxaloacetat tranaminase (SGOT), and serum
glutamate pyruvate transaminase (SGPT)
(Biomaghreb-tunis) was determind
according to (28). Data were subjected to

EE= Ether Extract.

YA

CF= Crud Fibers

one-way analysis of variance (ANOVA)
using statistical program (29).

Results and Discussion

Treated wheat straw with urea improved
crud protein percentage 3.0 to 3.6% (Table
2). Some of the fattening traits in the three
groups including initial live body weights,
final live body weights, daily gain, total feed
intake (concentrate + roughages), feed
conversion and daily water consumption are
presented in Table 3. Data revealed
significant differences in the benefit to
group T3 which fed concentrate and alfalfa
in the final body weights, feed conversion
ratio and average daily gain and final live
body weight and this was agreement with
results obtained by (27). Group T2 showed
higher daily water consumption. Both
groups T2 and T3 show better performance
than group T1 in the feed conversion ratio,
final live body weight and average daily
gain.
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Table 3. Some fattening traits, feed intake, feed conversion and daily water consumption in
Awassi lambs under different treatments.

Treatments T1

T2 T3

Initial body weight

27.00 + 0.35a
(Kg) -

26.9 +0.18a 27.20 +0.25a

Final body weight

40.0+057a
(Kg) -

4140 +0.51a 42.20+0.37b

Daily weight gain

(DWG gmiday) 173+6.99a

196 +8.05ab 200 +7.60 a

Total DM intake

62.2 + 0.663 a
(Kg) -

60.90 + 0.678a 62.00 + 0.273 a

Feed conversion ratio

(kg dm /gm DWG) 4813+ 0.184 a

4.227+0.180 b 4.0157 + 0.157 b

Daily water
consumption
( Ml/ Day )

2964.89 + 27.180 a

4782.89 + 101.64 b 2843.56 +27.648 a

ab= Different letters in the same raw indicate significant differences (P< 0.05)

Table 4 shows some blood parameters which
were measured in day one, day 35 and day
70. Serum glucose in day one was 78.038,
77.348 and 69.225 mg/dL for groups T1, T2
and T3, respectively. These values were
increased to 119.875, 125.550 and 112.110
mg/dL in day 70 for T1l, T2 and T3,
respectively.  Serum  cholesterol  show
increase with time, from 16.156 to 41.56 mg
/dL in T1, from 15.975 to 51.975 mg /dL in
T2 and from 12.493 to 62.468 mg /dL in T3.
However differences between groups are not
significant. The same trend was found in
Total protein. While serum albumin values
show no apparent changes. On contrast
SGOT activity showed decrease values with
time though differences were not significant
except in group T2 in which the values
decrease from 52.00 to 37.500 IU/L in day
one and day 70, respectively. The range
values of SGPT among the three groups
were 26.250 to 43.250 IU/L and the
differences among the groups and time are
not significant. Treatment of wheat straw
with urea improves crud protein content of
the straw this was in agreement with result
obtained previously by others (8; 24; 25).

In this trial lambs fed concentrate plus
alfalfa (T3) show higher final live body
weight and higher average daily weight gain
when compared with group of lambs fed
concentrate plus untreated wheat straw (T1),
whereas differences between (T3) and (T2)
where not significant (Table 2). This can be
attributed to the high protein content in the
green alfalfa and to the additional nitrogen

ARR

in the urea treated wheat straw, which is
utilized efficiently by rumen microflora (10;
31).

There are no significant differences in the
results between (T1) and (T3) in total feed
intake which were higher than (T2). This
was also reflected to the feed conversion
which was higher in (T1) when compared
with other two groups (Table 3) and this
could be explained due to lower total
digestible energy required for group T1 feed,
and low total dry matter in group (T3) feed
because of the higher moisture content of
green alfalfa, which affect both total energy
and feed volume. Whereas in group (T2)
there was increasing of apparent organic
matter digestibility. (12) stated that urea
treated straw improved digestibility of dry
matter, crude protein and nitrogen free
extract. Our results were in agreement with
those obtained by (26).

Water ~ consumption ~ was  increased
significantly in group T2 when compared
with other two groups, (Table 3). These
results were in agreements with results
obtained by (21), as there are many factors
affecting water consumption including feed
type, feed constituents, feed additives, urea
treated, and climate and more water
consumption per day with urea treatment is
related to high pH related to the buffering of
rumen or alkaline, so to decrease pH the
animal will consumed more water to dilute
the rumen liquid (3; 17). Blood serum
glucose, albumin and total protein
concentrations were in the normal ranges
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parameters are usually affected by the level

levels were higher in the present study than of nutrition and closely associated with

those reported previously by (5; 16). These metabolic activities of individual animals.
Table 4. Some measured blood parameters.

a, b,
biochemical No | Days Diff
arameter
p T1 T2 T3 eren
Vo lavYAYA £1.862 | aVY.FEALY. T4 | praYYor . ¥e. |t
Glucose lette
mg/dL Tl ove | atoNY £YATT [ @) e Yor) AVA | cAAALTEYV YT | cin
v ap) 13.Ave VYo o0ua ¥ ve | aV1¥1yeosay | T
11388 arye. . any, . sam
Vol a)1en LY FVT | gloavess 4o | g)Y. £4YE Y ..¥ (reaw
Cholesterol | 1 w0 | vy rir e ver [ar)a5aayy 404 | prattosy r.. | indi
mg/dL cate
Vo | a ) 10r08n | gedaverodotr | aiv.etaxi.) | sign
ific
VoAb 1o ea e ¥T | g VTAYTE) Y | PYENTYELYTYA [
Toral protein | | vo | 5 AYa1ee YA | b ATVae dea | b VieAow. ea | iff
g/dL eren
& a Y+ AYAL. AVo bYd coo4. 1YY b YY YVt Yoo ces
(P<
) b Y. Aot oY a=++.+YY3.321 b Y.vedt. «¢o 0.05
Albumin Tl Yo | b FATYLe V64 | g £ eaYhe oTV | oY e0qhge oY | )
g/dL
V. a ¢ +1V+. coY b Yoret, Yo b Y.Y194. VY toxi
ns
\ bﬁ‘.\‘mj;\‘.-h a OY.-~~:|:\_~H‘V b\‘~\/°~j;$“‘l/\\/ and
SGOT T | Yo | b YFowex)ows | aTVe..x) A | pY)ve.rryya | SEMU
IU/L m
V. b Y) 0ued) «§) PYY.ou et VoA bYY.ovat) TOA glut
ama
\ aiv.\'°~ :i;\V.\/V\ a\l/\.ohh:l:\l.ohh a72_~~~j:\“.'l°\ te
SGPT pyr
Yo Yv YooY Vv YeOu ~:|:T' 1" A\t O.h:l:\ Yy
UL . a vy . av-. . a Y. . uvat
Ve | a26.250+0.854 | a Ye.o YUY | gYiYouy) €Y €
— tran
Thz trends of thgse_blood pgranje';[ers in this saminase (SGPT) give us information about
study seem to be increased with age fo a liver function. These enzymes play

certain limits in healthy animal. Differences
in blood glucose among the three groups
were significant in day 30, where group T2
have higher levels when compared with T1
and T3 while in day 70 although T2 have
higher level of blood glucose but differences
were not significant. The same trends were
found in total serum cholesterol, protein, and
albumin.

Serum glutamate oxalo acetate transaminase
(SGOT) is a sensitive indicator of liver
damage from different type of diseases and

VY.

important role in triglyceride cycle, cellular
energy metabolism and protein synthesis.
Urea is a toxic end product of protein
catabolism, yet rumen flora can utilize its
nitrogen for microbial protein synthesis and
increase its concentration may produce toxic
effect.

Data obtained in the present study show
higher values in SGOT in group T2 when
compared with T1 and T3 (P < 0.05) yet the
values show decrease with age and fall
within the normal concentrations (40 — 96
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IU/L) of references values (20). The
reduction in these values could be explained
due to the adaptation of the animals on urea
treated wheat straw. On the other side the
activity of the enzyme SGPT in the present
study were higher (26.250 to 43. 250 1U/L)
than those reported by (20) and (28) which
were in the range of (5 -17 IU/L). This
variation may be attributed to individual
variation or due to analytical method used
previously (11). Differences among the three
groups in the activity of SGPT obtained in
this study show no significant differences.
Results obtained in this study indicated that
urea in controlled concentration improve
crud protein value of the ration and, as a
result, improve the performance of the
lambs, and it seem that there is no risk of
urea poisoning if it used in the concentration
of 7 % (used in the present experiment)
though many researchers advice sheep
producer to increase urea concentration in
the ration gradually to adapt the ruminant to
it.
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