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ABSTRACT

This study was aimed to show the changes of some blood parameters by the effect of biological and chemical
treatment of rice straw ,It was conducted at The Ruminant Research Station in Abu Ghraib / Directorate of /
Agricultural Researches / Ministry of Agriculture, for the period from June 1, 2021 until August 27, 2021
(preceded by the preliminary period 14 days), The study included 12 Iraqi buffalo calves aged 5 - 6 months. the
calves were randomly divided into three equal groups (4 calves / group), kept in individual pens and distributed
among group.T1 (the control group) in which the calves were fed on untreated rice straw T2 the calves were fed
on rice straw treated with urea at a rate of 3% T3 the calves were fed on rice straw treated with Trichoderma
harzianum at a rate of 0.1%. The triglycerides concentration were decreased significantly (p<0.05) in the T2
(11.28 mg/dL) and T3 (11.32 mg/dL) compared with T1 (20.79 mg/dL). similarly, the level of very low-density
lipoprotein (vLDL) was decreased 2.25, 2.26, 4.16 mg/dL for T2, T3, and T1, respectively. The creatinine
concentration in T2(87.19 mmol/L) was significantly decrease than that of T1(177.8 mmol/L) and T3(176.75
mmol/L). Also, ALP concentration increased in T2 (238.93 1U/liter) compared with T1. (151.82 1U/liter), while it
did not differ significantly with T3( 205.83 IU/liter) Also T3 did not differ significantly from T1. The differences
in the concentration of lipid profile, protein fractions and enzymes activity among groups lacked significance ,
feeding of rice straw treated biologically and chemically had no negative effect on buffalo calves health.
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INTRODUCTION

Buffalo is a dual-purpose animal belonging to
the bovid family (Bovidae) of the genus
Bubalis. Its breeding spreads in Irag from
north to south and plays a major role in the
animal production sector (2). One of the most
important challenges facing Iraqgi agriculture is
protecting and improving national agricultural
resources, including buffalo, to achieve
sustainable food security (5). Roughage is an
important part of the buffalo’s diet, as it
represents the filling ration due to the capacity
of the alimentary canal of these animals, and
then they need large quantities of feed to meet
their needs, Several studies have been
conducted to improve the nutritional value of
low-quality rough forages such as the use of
feed additives or physical treatments such as
crushing and grinding, slicing and marinating
(14, 33). moreover chemical treatments such
as adding bases such as urea, NaOH, and other
bases or organic solvents (15, 27).while
biological treatments are using
microorganisms that analyze the bonds
between lignin, cellulose and hemicellulose to
analyze the plant cell wall and make better use
of its components To get a high digestibility
coefficient and a high nutritional value for this
forages (30). Biomarkers, such as various
proteins and other biochemical attributes, lead
an essential role in the biological systems of
males and females (1 ,6). In order to develop a
database for some biochemical parameters and
lipid parameters in the blood of Iragi buffalo
calves, this study aimed to know the extent to
which these parameters are affected by the
changes that occur to rice straw during its
biological and chemical treatment to improve
its nutritional value, In Iraq, there is no studies
about buffalo fed in rice straw treated by
Trichoderma harzianum ,Therefore, this study
is the first of its kind.

MATERIALS AND METHODS

The study was conducted at the ruminant
Research Station in  Abu Ghraib /
Directorate  Agricultural Researches /
Ministry of Agriculture, for the period
from June 1, 2021 until August 27, 2021.
Twelve calves were selected post weaning,
weighing 140-160 kg Individual feeding
was conducted for 84 days of experiment
preceded by 14 days as adaptation period

.The concentrate diet was introduced by 3%
of body weight consisted of 67% barley,
10% vyellow corn, 12% soybean meal, 8%
cottonseed meal, 2% lime, 1% salt.
treatments then sampled for analysis
(Tablel). The calves were weighed bi -
weekly and the concentrate diet was
adjusted on the basis of weight. The
roughages offered ad libitum, The
remained roughages and concentrate were
collected daily at the morning pre- feeding
for calculating the amount of daily feed
intake. The animals were weighed every
two weeks pre- morning feeding during the
experiment of period . All animals were
provided clean water, vaccines and kept
continuous veterinary supervision all
experimental, First group (control) the calves
were fed on rice straw only, while , the second
group(T1) on urea treated rice straw and the
third group (T2) were fed on rice straw treated
with Trichoderma harzianum.
Tablel. The chemical composition of rice
straw (T1), treated rice straw (T2) and
concentrate diet (% of dry matter).

Chemicgl_s Treatment diet
composition

‘f): egf(fg ng) Cor;(;gntr T1 T2 T3
DM 93.09 93.89 90.75 90.60
oM 92.59 92.86 89.98 89.68
CP 14.75 3.94 8.75 10.94
CF 11.30 32.28 26.56 25.60
NFE 62.19 52.93 53.24 52.32
EE 4.35 1.25 1.43 1.30
Ash 7.41 9.60 10.02 9.84
*ME 12.39 9.89 10.28 10.32
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*Metabolic energy (MJ/kg DM) = 0.012 x crude
protein + 0.031 x ether extract + 0.005 x crude fiber
+ 0.014 x nitrogen free extract (18). Chemical
analysis of feed applied to found dry matter (DM),
organic matter (OM), Ash, crude protein (CP), crude
fiber (CF), ether extract (EE). (9).

Preparation of forage components

The rice straw was divided into three parts ,
each one was treated as follows :

1- The first part not treated control group was
and represented as

2 - The second part was treated with urea, as
3% of the weight of the rice straw, (3 kg of
urea were weighed and dissolved in 100 liters
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of water), continuous stirring, and the treated
rice straw was covered with a large piece of
nylon. The weights were placed over it tightly
to prevent the leakage of ammonia resulting
from the decomposition of urea during the
incubation period . On a clean floor under the
sun, the rice straw was daily stirring to dry it,
then a sample of rice straw was taken for the
purpose of chemical analysis. It was filled and
stored in bags until the experiment proceeded
(29).

3-The third part was treated with the fungus
Trichoderma . The rice straw was prepared in
a dark and airtight room, as the straw was
placed on a nylon (polyethylene) on the floor
of the room, and the straw was moistened with
water until a humidity of 60% was obtained.
The solution containing the spores and
growths of the fungus Trichoderma harzianum
was sprayed at a rate of 0.1% (1 kg / ton of
rice straw) on the rice straw by a spray device
(holder) with a capacity of 100 liters with
continuous stirring to ensure the liquid reaches
all parts. The rice straw was covered by nylon
(polyethylene) and left for two weeks to
complete the process of fungus growth on the
rice straw and at a room temperature between
25-30 C°. The plastic cover was removed from
the rice straw, The treated straw was displayed
on a clean floor under the sun to dry it and
then put in bags for the purpose of
preservation and wused in the current
experiment (7, 13).

blood sampling

Blood samples were collected from the jugular
vein of calves on the last day of the
experiment, before the morning feeding. The
tests included measuring serum glucose,
according to the method of Mendel et al (20).
Cholesterol concentration was measured
according to Richmond's method (23).
Triglyceride and HDL  (High-density
Lipoproteins) and (LDL)  Low-density
Lipoproteins were estimated, and the
concentration of total protein in blood plasma
was determined according to Wotton (32).
Also, albumin , alanine aminotransferase
(ALT), aspartate aminotransferase (AST), and
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alkaline phosphatase (ALP) activities were
estimated on Caird et al. (11). The globulin
level in the blood serum, was estimated
according to the method of (9) using the
following equation:

Globulin (g/100ml) = total protein — albumin
Very Low Density Lipoproteins (vLDL) were
calculated according to the following equation:

vLDL _ Triglyceride (28)

Statistical analysis

The experimental data analyzed as a complete
randomized design (CRD) were and compared
the significant differences among the averages
by Duncan multiple range test (12) using
statistical program SAS (24) the statical model
was as follows:

Yij=u+Ti+eij

As:

Yij = View value j Per transaction i

i = The overall mean of the trait

ti = Treatment effect

eij = Random error that is normally distributed
with mean equal to zero and variance of its
magnitude ¢ 2 e.

RESULTS ANA DISCUSSION

The results showed that there were non-
significant effects of the treatments on the
concentrations of total cholesterol, low-density
lipoprotein (LDL) and high-density lipoprotein
(HDL) cholesterol. The treatments had a
significant effects (p<0.05) on triglycerides
and very low density lipoproteins (vLDL), as
the level of triglycerides decreased
significantly in the second treatment being
11.28 mg/dL and in the third treatment being
11.32 mg/dL compared with the control group
namely 20.79 mg/Dl. The second treatment did
not differ from the third group significantly.
Similarly, the vLDL concentrations were
amounted to 4.159, 2.25, 2.26 mg/dL for the
first, second and third treatments, respectively
(Table2). The reason behind the decrease in
triglycerides in second and third treatment may
be attributed to high ALP enzyme activity in
calves of the two treatments (Table 2) as high
ALP activity promotes lipolysis by increasing
the levels of free fatty acids (16).
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Table 2 . Effect of treating rice straw with urea
biochemical parameters of |

and Trichoderma harzianum on some blood
raqi buffalo (mean + SE):

Treatment Cholesterol(mg/dL) HDL (mg/dL) LDL(mg/dL) vLDL(mg/dL)  Triglycerides(mg/dL)
T1 61.29+9.55 790.10+59.41 35.04+6.12 a4.16x0.77 a 20.79+3.83

T2 45.7542.41 713.08+28.40 32.14+45.33 b 2.25+0.38 b 11.28+1.89

T3 56.76+11.0 784.74+17.54 27.92+6.04 b 2.26+0.29 b 11.32+1.47
Significance N.S. N.S. N.S. * *

level

*Means with different superscripts within each column differ significantly (P <0.05). NS= non-significant

differences; Tluntreated rice straw , T2, urea treated rice
Also, there was non-significant effect of all
treatments on total protein, albumin and
globulin (Table 3). Albumin and globulin
Table 3. Effect of treating rice straw with urea
protein and its fracti

straw T3, Trichoderma harzianum treated rice straw
values were measured to assess the long-term
protein status, as well as to ascertain the
presence of chronic inflammatory disease (31).
and Trichoderma harzianum on serum total
ons (Means + SE)

Treatment Total protein g/L albumin g/L globulin g/L
T1 63.04+1.98 35.61+1.36 63.04+1.98
T2 63.90+1.45 36.21+36.21 63.90+1.45
T3 65.47+0.68 37.75+0.58 65.47+0.68
Significance N.S. N.S. N.S.
level
N.S = non-significant was observed in the second treatment

Table (4) shows that there were non-
significant effects of the three treatments on
the levels of serum glucose, urea and uric acid
in the blood. These results agreed with Ahmad
et al. (4) who fed buffalo calves on
chemically-treated rice husks. also Syahrir et
al. (26) reported that bull fed with 50% rice
straw and 50% concentrate feed, their blood
glucose level was 70-76 mg/dL, while a
significant decrease in creatinine concentration

compared to the first and third treatments,
namely 87.19, 177.80 and 176.75 mmol / liter
for the second, first and third treatment,
respectively. The second group whose weight
was increased was the increase in adipose
tissue, as Heymsfield et al. (17) and Proctor et
al. (21) indicated that muscle mass can be
predicted by creatinine concentration.

Table 4. Effect of treating rice straw with urea and Trichoderma harzianum on glucose, urea,

creatinine and uric acid of Iraqgi buffalo (mean + SE):

Treatment Glucose (mg/dL) Urea (mmol/L) Uric acid Creatinine (mmol/L)
(mmol/L)
T1 76.62+11.17 6.61+0.93 28.042+1.91 al177.8+19.68
T2 68.56+3.43 6.61+0.88 30.09+1.94 b 87.19+ 16.77
T3 77.88+2.49 6.24+1.41 35.61+3.16 al76.75+ 14.64
Significance N.S. N.S. N.S. s
level

** Means with different superscripts within each column differ significantly (P<0.01); NS= non-significant
differences. Tluntreated rice straw , T2, urea treated rice straw T3, Trichoderma harzianum treated rice straw

Table 5 shows a significant effect of the
treatments on the level of serum ALP, as the
ALP concentration increased in the second and
third treatments compared with the first
treatment, while the second treatment did not
differ significantly with the third treatment,
being 238.93, 205.83, 151.82 UJ/L. for the
second, third and first treatment respectively
(Table 5) The ALP enzyme contains many
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substrates and participates in  various
metabolic and biosynthesis pathways (10) and
since creatinine in this study gave an
indication of the rise in adipose tissue in calves
of the second treatment. The high activity of
ALP enzyme may be attributed to the increase
in adipose tissue, as Son et al. (25) indicated
that the level of ALP in the blood is higher in
obese subjects. It may also be attributed to the
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increased activity of glucose synthesis
(Gluconeogenesis), as ALP has a role in the
process of uptake and transport of fats (22). It
has a role in removing the phosphate group
from various molecules such as proteins (35,
34). Table (5) shows that there were non-
significant effects of the treatments on the
activity of ALT and AST enzymes. The
activity of the ALT enzyme in the blood serum
was within the normal levels of the three
treatments. The normal levels for ALT and

AST in buffalo blood are 46-189 and 83-219
IU/L for AST and ALT, respectively(3). As
these levels are an indicator of the good health
of all experimental animals, as well as the
absence of negative effects of the treatments
on the feed intake or the metabolism of the
experimental animals, because the high level
of ALT enzyme in the blood serum is a sure
indicator of liver cell damage in farm animals
(19).

Table 5. Effect of treating rice straw with urea and Trichoderma harzianum on the activity of
ALP, ALT and AST enzymes on the blood serum of Iraqi buffalo (means + SE):

Treatment ALP  (U/L) ALT (U/L) AST(U/L)
T1 b 151.82+14.29 41.29+3.815 210.82+3.82
T2 a238.93+ 14.04 37.7045.29 176.66+23.51
T3 ab 205.83+ 26.34 38.79+1.27 222.14+31.78
Significance * N.S. N.S.
level

* Means with

different superscripts within each column differ significantly (P<0.05).N.S= non-significant

differences, T1:untreated rice straw , T2: urea treated rice straw T3: Trichoderma harzianum treated rice

straw.
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