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ABSTRACT

This study investigated the effect of feeding ensiling rice straw (RS) by 3% urea or 20% corn steep
liquor (CSL) solutions on chemical analysis of feeds, dry matter intake, kids' numbers and weight, suckling
and lactation milk yield, some blood parameters and economic efficiency in goats. Trial conducted on twenty-
four dairy Zaraibi goats (N=8/ group) with live body weight up to 37.22 kgand at the third parity of lactation.
They randomly allocated toreceive three trial rations as the following; D1 (60% concentrated feed mixture
(CFM) 40% untreated RS) used as control, D2 (40% CFM + 60 % RSensilingby urea) and D3 (40% CFM +
60 % RS by ensiling CSL) used as tested rations. Results indicated that ensilingRS with 3% urea or 20% CSL
solutions improved (P<0.05) its chemical comp osition (especially crude protein, hemicellulose and cellulose
contains) compare with untreated rice straw. Also, D2 and D3 groups had higher (P<0.05) values of NDF,
ADF, ADL, daily dry matterintake, kidsnumber and weight, higher milk amount (as suckling and lactation)
and the highest net income than D1 group. However, no-significant differences found in blood parameters
among D1, D2 and D3 goats. Accordingto the results of this study, feeding lactating goats with ensiling RS
by 3% urea or 20% CSL solutions has effect on production status and reducing CFM consumption up to

33.33% which reversing economic efficiency compared to untreated RS.
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INTRODUCTION

Rice is one of the mostabundantcrops in Egypt; it is
mainly cultivated in the northern east part of the country.
The rice straw is by-product of rice, it's burning causes
atmospheric pollutionand nutrient loss althoughit is a cost-
effective method for straw disposal. As fodder, Assefa et al.
(2015) confirmed that dryrice straw is poorly fermented; it
has low rates of disappearance in the rumen, low rates of
passage through the rumen and reducing feed intake.
Actually, Alamet al. (2016) reported that the use of cereal
straw for ruminant feeding is constrained by its low
digestibility due to high silica and lignin as well as low
protein andenergy contents whengivenas the only feed to
animals. Also, the later authors defined that the high level of
lignification and silicification caused the slow and limited
ruminal degradation of the carbohydrates, low content of
nitrogen and affecting its value as feed for ruminants.
Developed technologies have been published and are
available for farmers to help themenhance the utilization
and improvement of the nutritive value of rice straw for
animal feeding. In this context, Yusuff et al. (2016) defined
that fermentation process of rice straw as silage could
improve its quality with lower pH value, low butyric acid,
low ammonia nitrogen, higher lactic acidand crude protein
concentrations. On the other hand, Sheikh et al. (2017)
found that chemical treatments are used to improve the
utilization of rice straw, these processes enable the rumen
microorganisms to attack more easily the structural

* Corresponding author.
E-mail address: xyezz@yahoo.com
DOI: 10.21608/jappmu.2020.78853

carbohydrates, enhancing degradability and palatability of
the rice straw. Also, the previous authors found that among
these chemical treatments are alkaline; it is the most
commonly used with urea; these can be absorbed into the
cell wall and chemically break down the ester bonds among
lignin, hemicellulose and cellulose making the structural
fibers swollen. The enhancementof the nutritive value of dry
rice straw as ensilage by corn steep liquor (CSL) has been
focused by Xinxin et al. (2016) who noticed that rice straw
ensiled with CSL can improve palatability, energy ,
biologically and givenfeeds high structural carbohydrate.
Moreover, Li et al. (2016) revealed that dry rice straw
ensiled by CSL has better fermentation, successfully applied
and resulted in 30.4% higher lactic acid concentration than
yeastextract. In addition, Shahzad etal. (2017) defined that
rice straw ensiling by CSL may provide carbohydrates,
peptides, essentialamino acids, minerals, vitamins, organic
and inorganic matters. In addition, EI-Emam et al. (2018)
reportedthat modification of rice straw ensiled by CSL and
urea have been made to higher digestibility coefficient of
crude protein (67.49%) and (65.70%) than untreated rice
straw (44.53%), respectively. In general, Danielet al. (2019)
suggested that untreated rice straw is usually fed without
supplements in spite of the fact that many methods for
improved utilization ofrice straw havebeendeveloped and
recommended.

The aim of this contribution is to provide an
overviewofexisting knowledge on how to treat rice straw
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to increase its feeding valuewith diminishing concentrated
feed mixture (CFM) consumption for dairy goats. Also,
emphasis is placed on new approaches to use corn step
liguor (CSL) in ensiled rice straw compared by urea
solution chemical treatments.

MATERIALS AND METHODS

All dairy goats used in this experiment were
provided by EIl-Serw Research Station belonging to
Animal Production Research Institute (APRI), Agricultural
Research Center, Ministry of Agriculture, Egypt, in
cooperation with Animal Production, Faculty of
Agriculture, Damietta University. The experimental study
was performed from June 2018 to June 2019.

Ensiling methods:

Both 3% urea and 20% CSL solutions were
prepared and sprinkled between rice straw layers (10 cm
thick / layer) using motor to make two heaps, each heap
weight 4000 and 4500 kg, respectively. After the two
heaps completed were covered tightly by plastic sheath and
sand which placed above the plastic sheath to prevent the
aerobic respiration. After four weeks of ensiling, three
random samples from urea or CSL heaps were taken to
evaluate, its chemical compositions.

Chemical analysis evaluation

The chemical analysis of ingredients of CFM, RS,
ensiling with urea or CSL rations were assayed for dry
matter (DM), organic matter (OM), crude protein (CP),
crude fibber (CF), ether extracts (EE) and ash by the
methods of AOAC (2007).

Also, fiber fractions such as Neutral Detergent
Fiber (NDF), Acid Detergent Fiber (ADF) and Acid
Detergent Lignin (ADL) and feeding values were
evaluated for essential ingredients according to the
methods of Van Soest et al. (1991).

Also, hemicellulose was calculated as NDF — ADF,
cellulose as ADF — ADL (Rinne et al., 1997) and feeding
value of feed ingredients was calculatedaccording to NRC
(2007) as follows: total digestible nutrients (TDN) =
129.39- 0.9419 (CF+ NFE), digestible crude protein (DCP)
= 0.9596 (CP) - 3.55, digestible energy (DE) = 0.04409
(TDN %), metabolizable energy (ME) =1.01(DE) - 0.45
and net energy (NE) = 0.0245 (TDN %) - 0.12.
Chemical analysis of essential ingredients,
experimental rations
The chemical analysis of concentrate feed mixture (CFM)
and untreated rice straw and its fiber fraction and feeding
values are presented in Tables 1 and 2, respectively.

and

Table 1. Chemical analysis of ingredients (% on dry

matter basis).

Chemical Ingredients
analysis *CFM RS
DM 89.91 92.94
oM 87.77 80.23
CpP 14.40 3.08
CF 7.09 36.88
EE 241 1.49
NFE 63.87 38.78
Ash 12.23 19.77

*The CFM consisted of 26 %o undecortecated cotton meal, 40 %
yellow com, 27 %owheat bran, 3.5 % molasses, 2%]limestone, 1 %
common saltand 0.5 % minerals mixture.

Table 2. Chemical analysis of fiber fractions and
calculated feeding values of CFMand RS (%
on dry matter basis).

Chemical analysis Fiber fraction

% CFM RS

NDF 42.95 69.48
ADF 17.29 43.95
ADL 5.79 35.85
Hemicelluloses 25.66 25.53
Celluloses 11.50 8.10

Feeding values

TDN 62.75 60.49
DCP 10.29 -1.35
DE (M cal/kgDM) 2.76 2.67
ME (M cal’lkgDM) 2.34 2.25
NE (M cal/kg DM) 1.42 1.36

Chemical analysis of ensiling RS by urea or CSL
Datain Table (3) is illustrated the chemical analysis
of ensiling RS by urea and CSL.

Table 3. Chemical analysis of ensiling RS with urea and
CSL, (% on dry matter basis).

Chemical Ensiling heaps

analysis Ensiling RS by 3% ureaEnsiling RS by 20% CSL

DM 51.55 53.76
oM 83.79 84.20
CP 5.06 6.07
CF 35.60 31.09
EE 1.18 1.42
NFE 41.95 45.62
Ash 16.21 15.80

However, fiber fraction and feeding values are
explained in Table (4).

Table 4. Chemical analysis of fiber fraction and feeding

values (% on dry matter basis).
Fiber fractions

Chemical EnsiTing RS by 3%EnsiTing RS by 20%
analysis

urea CSL
NDF 76.83 68.82
ADF 47.97 44,73
ADL 7.29 5.44
Hemicelluloses 28.86 24.09
Celluloses 40.68 39.29

Feeding values

TDN 56.93 57.73
DCP 1.31 2.27
DE (M cal’lkg DM) 2.51 2.55
ME (M cal/kgDM) 2.09 2.13
NE (M cal/kg DM) 1.27 1.29

Experimental design and treatments

Twenty-four dairy Zaraibi nanny goats (n=8
[treatment) at the third parity of lactation with an average
weight (37 £.220) kg were allocated to three dietary
treatments. The basal control dietary treatment (D1)
included 60% concentrated feed mixture (CFM) 40 %
untreated dry rice straw (RS). However, the either two
dietary treatments D2 or D3 consisted of 40 % CFM + 60
% ensiling RS by urea solution or 40 % CFM + 60 %
ensiling RS by CSL solution, respectively. Formulations of
all experimental rations were calculated to be in
isonitrogenous and isocaloric. Otherwise, daily dietary
requirements were divided into two portions, one being fed
in the morning and the second in the afternoon. All goats
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had free access to fresh water and salt blocks with minerals
and trace elements available all the experimental work.
Measurements of the experimental work

Chemical analysis of experimental feeds

Dietary samples were replicated sixtimes to assay
chemical composition, fiber fractions and feeding values of
D1, D2 and D3accordingto the methods of Van Soestetal.
(1991), Rinne et al. (1997), AOAC (2007) and NRC (2007).
Determination of total dry matter intake during
transition times

The average of daily feed consumption (throughout
24 hours) was recorded individually for D1, D2 and D3
groups by offereda known quantity of ration and recorded
the refusal of ration fromthe previous day in the morning.
The feed consumptionwas replicatedthree times (at early,
middle and late) during alltransition times. Then, transition
times included flushing (up to 25 days pre-mating),
trimester (up to 50 days pre-parturition), suckling (up to 90
days post-parturition) and lactation periods (up to 120 days
post-weaning).

Determination of kids" numbers and weight

At kidding, the number of kids in D1, D2 and D3
groups was countedand goats were categorized into goats
giving birth oversingleton. Also, birth and weaning weight
of kids were recorded.

Determination of suckling and lactation milk yield

Thetotal quantities of either suckling or lactation
milk were measured by method that described by Khalifa
et al. (2016).

Determination of blood metabolites

Attheend oftrial, the blood samples were taken at
from the jugular vein of all D1, D2 and D3 animals (10 ml)
in clean tubes, left in a standing position for about 20-30
minutes, thereafter centrifuged at 3500 rpm for 10 minutes.
Then, blood serum of all experimental animals was
removed from centrifuge tubes by micropipette into clean
dried Eppendorf tubes very quickly and frozen in a deep
freezer at -20°C until analysis. Blood serumsamples were
analyzed calorimetrically using kits to assay the
concentrations of glucose, total protein, triglycerides,
cholesterol, albumin, urea, creatinine, and uric acid as well
as activity ofaspartateaminotransferase (AST) and alanine
aminotransferase (ALT).

Determination of economical efficiency

The economic efficiency was calculated according
to the local market price of diet ingredients and milk up to
15 weeks of lactation as following:

Money output (price of selling milk) + input (total price
of feed consumed) x100.

In addition, the relative economic efficiency %
relative to control for D2 or D3 was calculated as
following:

The economical efficiency amount of (D2 or D3—
economical efficiency amount of D1+economical
efficiency amount of D1) x100+100 (considering
economic efficiency of D1 is attained 100% ).
Statistical Analysis

All values were expressed as mean * SEM.
Statistical evaluation of significant difference among
means was performed by one-way analysis of variance
(ANOVA) followed by the Duncan post hoc test to
determine significant differences in all the parameters
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among all treatment rations using the SPSS/PC computer
program (version 25 SPSS, 2018). Differences among
means with P<0.05 were accepted as statistically
significant differences.

RESULTS AND DISCUSSION

Chemical analysis of experimental rations

The chemical composition and fiber fraction of
different experimental rations as D1, D2 and D3 are listed
in Tables 5and 6, respectively. The OM and CP contents
were greater (P>0.05) in D2 and D3 than that in D1
rations. However, DM content was increased (P<0.05) in
Dlration than those in D2 and D3 rations. Then, the
current experiments DM agrees with that reported by
Thaintip et al. (2013).The modification of rice straw by
ensiling by urea or CSL solutions increased CP content.

Table 5. The chemical composition of experimental
rations (D1, D2 and D3) % on dry matter

basis.

Chemical Experimental rations
analysis D1 D2 D3
DM 90.09 78.39 79.13
oM 86.22 86.67 86.58
CcP 13.33 13.40 13.43
CF 40.17 39.51 37.45
EE 3.02 2.55 2.58
NFE 30.36 30.55 33.12
Ash 13.78 13.33 13.42

Table 6. Chemical analysis of fiber fractions and
calculated (% on dry matter basis).

Chemical Fiber fraction
analysis D1 D2 D3
NDF 55.91+4.84° 58.56+6.24° 58.12+4.27°
ADF 35.11+5.56° 39.59+6.04° 39.86+5.642
ADL 16.16+6.47° 24.41+6.41° 23.59+6.60°
Hemicelluloses 20.80 18.97 18.26
Celluloses 18.92 15.18 16.27
Feeding values % of DM
TDN 62.92 62.78 63.58
DCP 9.24 9.31 9.34
DE (M cal’/kg DM) 2.77 2.82 2.80
ME (M cal’lkgDM) 2.35 2.40 2.38
NE (M cal’/kg DM) 141 1.42 1.44

a, b meanswith differentsuperscripts in a row are significantly
different (P<0.05).

These results were in agreementwith Wanapatet al.
(2013) who reported that treated rice straw could improve
CP compared with untreated rice straw. In the presentstudy,
D2 and D3 rations had higher (P<0.05) in NDF, ADF and
ADL contents than D1ration. Thisresultis consistent with
some previous studies (Mapato et al., 2010 and Wanapat et
al., 2012), they revealed that treated rice straw increased
NDF, ADF and ADL levels which are beneficial to overall
dry intake, nutrientdigestibility, volatile fatty acids (VFA)
production and increased passage rate of particles in the
rumen. In this context, Gunun et al. (2013) indicated that
NDF and ADF were 55.8 and 51.3% in untreated rice straw,
but 65.7and 60.2% in treated long formrice straw and 64.7
and 60.0% in treated chopped (4 cm) rice straw,
respectively. In addition, Paudel et al. (2015) reported that
rice strawensilage could maintain the nutritive value, that
has beenassociated with fiber digestibility (NDF and ADF
%) and optimal pH for cellulolytic microorganisms.
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Moreover, thepresentresults could be assured that D2 and
D3 had lower hemicellulose (18.97 and 18.26%) and
cellulose (15.18 and16.27%) than that in D1 (20.80 and
18.92%), respectively. In harmonious of these results, Zayed
(2018) confirmed that rice straw ensilage could increase the
protein content, decrease either hemicellulose or cellulose
during the fermentation and can be a complete safety for
ruminant's nutrition. The current result also seems that
increasing in CP from 13.33 to 13.40 and 13.43% and
decreasingin CF from 40.17 to 39.51 and 37.45% in D1, D2
and D3 rations, respectively. These results are similar to
those found by EI-Emam et al. (2018) who reported an
increase in crude protein from 3.08 to 5.06 and 6.07% and
decrease in crude fiber from 36.088 to 35.60and 31.60% in
untreated rice straw, urea ensilage and CSL ensilage,
respectively. In general, Daniel et al. (2019) explained that
ensilage of rice straw could produce a swelling of the
hemicelluloses-lignincomplexin rice strawwhich resulting
in an increased surface area available for attack by rumen
microorganisms andthus increasing the rate of breakdown
and the rateof passage of treated straw through the digestive
tract. With this in mind, calculation of feeding values as
TDN, DCP% DE (Mcal \ kg DM) ME (Mcal\ kg DM) and
NE(Mcal \kgDM) in Table (6) were increasedin bothof D2
and D3 (treated RS) compared to D1 (untreated RS).
Total dry matter intake during transition times

The total dry matter intake (TDMI) of goats
received D1, D2 and D3 rations during different transition
periods is presented in Table 7. The daily basal TDMI was
significantly (P<0.05) higher for D2 and D3 rations than
that in D1 ration during different transition periods. In this
context, Gunun et al. (2013) found that increasing of
TDMI was due to the combined effect of the higher OM,
CP, NDF, ADF and ADL in ensiling of rice straw.

Table 7. Total dry matter intake (TDMI) of D1, D2 and
D3 rations during transition times.

be due to lower CP and higher fiber contentof untreated rice
straw. In addition, Daniel et al. (2019) observed that TDMI
increased by reducing particle size of ensilage rice straw
when compared with untreated rice straw.
Kids performance

Weights of birthand weaning and average daily gain
(ADG) ofkids of lactating goats fed D1, D2 and D3 rations
are presented in Table8. The weights of birth and weaning
and ADG of lactating goats fed either D2 or D3 were
significantly (P<0.05) heavier than goats received D1diet.
Feed intake quality and quantity is a very important factor
that determines the reproduction performance of lactating
goats (Gulilat and Walelign, 2017). The better effect on
reproductive performance (as kidding rate) may be attriouted
to available protein in D2and D3 than D1 rations. Similarly
Harteret al. (2016) showedthat dietenriched in protein can
be associated with a substantially lower risk of ovulatory
infertility, increases ovarian activity by LH-mediated
pathways, enhancing thesensitivity of follicles toward FSH
and regulating oocyte quality and affect the circulating levek
of progesterone (P4). Accordingto Harteret al. (2017) ,they
found thatthemajor changes in maternal body weight and
consumed DM have been observed only after 80 days of
pregnancy (i.e., midterm pregnancy) then, physiological
changes during pregnancy may increase the efficiencies of
energy and protein use for maintenance as well as for
pregnancy. On theother hand, EI- Emam et al. (2018) found
that available protein in ensilage can activate sexual
hormones which caused rapidly sexual puberty phases
especially testicular volume in rice straw ensiling by urea
(190.31Cm?) or CSL (249.38 Cm?) than kids fed untreated
rice straw (133.56 Cm?).

Table 8. kids" numbers, birth and weaning live body
and awerage daily gain of kids as affected by
feeding D1, D2 and D3 rations.

Experimental rations

Transition TDMI g/h/d Items D1 D2 D3
times D1 D2 D3 No. of tridl nanny goats 8 8 8
Duringflushing 128331+1885° 1487.30+223%F 146431+5011 @  No. of birth kids 16 19 20
During trimester  207523+3894 ° 2267.33+27.18 * 2285693704 @  No.of nanny gpats kiddingsinge 2 1 -
Duringsuckling 23026143569 ° 2469.33+6204 ? 25646942128 *  No.of nanny gpats kiddingtwins 4 3 4
During lactation 219667 +1503 P 2276.00+2060 * 230601+1242 *  No.of nanny goats kiddingtriple 2 4 4

a, b meanswith differentsuperscripts in a row are significantly ~ Birth weight of kids, kg 175:008° 211+009°  208+008*

different (P<0.05).

Also, the previous authors defined that ensiling RS
supplied more moisturethan untreated rice straw; then the
greatest palatability of ensilage might be due to the less
fibrous which increased TDMI. Calomeni et al. (2015)
found theoretically that the use of urea could improve the
pattern of ammonia release and utilization, causing a
reduction in the levels of ruminal ammonia, an increase
microbial protein synthesis thus, an increase in nitrogen
efficiency leading to higher TDMI. Also, Gulilat and
Walelign (2017) who indicated thatensilage might create a
favorable rumen environment resulting in enhanced
fermentation ofthe basal roughageand thus increased rate of
microbial protein synthesis and extent of digestion which
resultedin better TDMI. On the other hand, Tekliye et al.
(2018) noted thatensilage can increase the dietary protein
which increased protein availability to rumen
microorganisms to speed up the digestion process; however
the controlwas grouped under low digestibility which could

34

Weaning weight of kids, kg~ 1000+046° 1253+044% 1315+0.32°
Averae daily cin of kids, g 9167+541° 115.78+4.23° 12305+369%

a, b meanswith differentsuperscripts in a row are significantly
different (P<0.05).

Suckling and lactation milk yield

The average milk productionincludedsuckling and
lactation milk of experimental goats fed D1, D2 and D3 is
designed in Figure 1. Significant difference (P<0.05) in
milk yield among D1, D2 and D3 treatments was found.
However, non-significantly increase in milk yield was
found between D2 and D3 treatments. The highest
suckling and lactating milk yield was recorded (128.74 and
85.29 kg) in D3 goats followed by D2 goats (123.83 and
81.42kg) compared with (105.22 and 61.54 kg) in D1
goats, respectively. Different experiments indicated that
daily milk yield was higher with treated rice straw
compared to untreated rice straw (Wanapat et al., 2013).
Also, the milk production depends on the feed intake
(Paudel et al. (2015). On the other hand, Calomeni et al.
(2015) found that the decrease in milk yield may be
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explained by lower volatile fatty acid production, mainly
due to decreased propionate production (which is the
mainly gluconeogenic precursor in ruminants). Therefore,
this experiment also indicated that the milk yield increased
with the increment in dry matter intake (Gulilat and
Walelign, 2017). Furthermore, Omidi-Mirzaee et al.
(2017) confirmed that the fibre fractions of the diets
containing ensilagerice straw is more extensively degraded
in the gastrointestinal tract than the fibre sources in the
untreated rice straw diet which increased fibre digestibility,
TDMI and milk yield. Also, this is in line with the plan in
the presentstudy;a positiverelationship between effects of
different feeding and nutrient levels on milk production
(Cakra et al., 2018 and Kang et al., 2018). Generally, Mor
et al. (2018) observed that given lower protein contentin
diet due to, lower digestibility and lower DMI; thus,
decreased milk yield.
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Figure 1. Awerage milk yield (kg) of dairy goats fed
different experimental rations

Blood metabolites parameters

No significantdifferences were found in blood serum
parameters among differentgroups when experimental goats
fed D1, D2 and D3rations. However, both glucose and total
protein of blood s lightly increased when goats fed D2 and D3
compared with D1 rations (Table 9).

Table 9. Blood metabolites as affected by D1, D2 and
D3 experimental rations

Serum Experimental rations
metabolites D1 D2 D3
Glucose, mg/dl 64.31+6.56 66.54+5.36 67.44+6.58
Total protein, g/dl 5.45+0.19  6.56+0.43 6.67+0.54
Albumin, g/dl 3.67+0.51  3.85+0.44 3.78+0.55
Cholesterol, mg/dl  68.05+14.71 58.85+5.27 64.68+7.46
Triglyceride, mg/dl  14.65+4.12  15.13+4.51 16.64+2.61
Urea, mg/dI 76.13+9.87 78.28+3.73 77.44+5.54
Uric Acid, mg/dlI 3.25+0.34  3.32+0.17 3.32+0.35
Creatinine, mg/dI 1.54+0.44  1.58+0.56 1.46+0.59
AST, U/ 30.35+4.74  31.01+3.53 31.79+5.23
ALT, U/l 18.34+1.25 18.49+2.68 18.44+2.11

Our results were in accordance with previous report
suggesting that ensiling of rice straw with urea or CSL
solutions improved blood metabolismthan untreated rice
straw in dairy cows (Calomeni et al.,2015), in lambs
(Azizi-Shotorkhoft et al., 2016), in sheep (Alamal., 2016)
and in kids (EI-Emam et al., 2018).

Economical efficiency

The results based on market price of selling milk in
experimental goats received D1, D2 and D3 rations (Table
10). The current results reported that higher milk
production up to 574.9 and 594.58 kg during 112 days of
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milking in D2 and D3 rations than 492.3 kg in goats fed
D1 ration, respectively. The total feed consumption as fed
during milking up to 112 days was lower in D1 rations
(1,968 ton) than both D2 (2,039 ton) and D3 (2,066 ton)
rations. The feed cost of three dietary groups was
absolutely different. The costs were highest in D2 and D3
rations followed by D1 ration; it reached t05148, 5241 and
4914 L.E, respectively. The economic efficiency (%) was
goodness in D2 (67.00%) and D3 (68.07%) compared to
D1 (60.11%) this related to the highest of milk production
in goats fed D2and D3 rations than those fed D1 ration. In
addition, the difference of the EE (%) relative to control
among the groups was higher in D3 (113.25%) following
by D2 (111.46%) than D1 (100%) goats. In this context,
El- Emam et al. (2018) revealed that using ensiling rice
straw by urea and CSL in fattening kids have the greater
economic efficiency in growth weight than kids fed
untreated rice straw.

Table 10. Economical efficiency of dairy Zaraibi goats
fed D1, D2 and D3 rations during112 days of

lactation.

. Treatment goat groups
Attributes D1 D2 D3
Total milk yield /group, kg 492.30 574.90 594.58
Price of milk selling, L.E# 2953.8 3449.4 3567.48
Feed consumption (k, h/d) 2197 2276 2.306
Total feed consumption (tongroup / 1,068 2039 2,066
112days of milking
Dry matter cost, L.E® 4914 5148 5241
Economic efficiency (EE) amount,™®  0.60  0.67  0.68
Economic efficiency (EE) %, 60.11 67.00 68.07
EE (%) relative to control 100% 111.46 113.24

The price of selling kg of goat milk at merchantis 6.00 L.E
The price of dry matter consumptionin the 2018 for D1, D2 and D3
were 2497, 2525 and 2537 LE/ ton, respectively.

CONCLUSION

The results of this study indicated that rice straw
ensiling either 3% urea or 20% CSL solutions in dairy goat
rations can be considered asa potential diet for dairy goats
tended to improve feed consumption, milk yield, increase
the values of economic efficiency and suckled kids
performance compared with those fed untreated RS. Also,
ensiling RS ensiling by 20% CSL solutions was superior in
milk yield of dairy goat kids growth performance and
economic efficiency compared to ensiling RS by 3% urea.

REFERENCES

Alam, M. K., Y. Ogata, Y. Sato and H. San. (2016).
Effects of rice straw supplemented with urea and
molasses on intermediary metabolism of plasma
glucose and leucine in sheep. Asian-Australas
Journal Animal Science, 29 (4): 523-529.

AOAC (2007). Association of Official Analytical
Chemists. Official Methods of Analysis. 19t
Edition. Washington, DC: AOAC. USA.

Assefa, F.,, M. Urge and G. Animut (2015). Growth
performance of Adilo sheep fed urea treated wheat
straw supplemented with enset (Enseteventricosum),
atellaand their mixtures. African Journal Agriculture
Research, 10 (24): 2444-2452,

Azizi-Shotorkhoft, A., A. Sharifi, D. Mirmohammadi, H.
Baluch-Gharaei and J. Rezaei (2016). Effects of
feeding different levels of corn steep liquor on the
performance of fattening lambs. Journal Animal
Physiology, 100 (1): 109-117.



Al mwafy,A. A. etal.

Cakra, 1.GL.O., A.A.A.S. Trisnadewi, . M. Mudiand A.
A. P. P. Wibawa (2018). Using molasses in a rice
straw urea lime molasses mixture to improve
digestibility and in vitro metabolite fermentation.
Pakistan Journal of Nutrition, 17: 677-682.

Calomeni, G. D., R. Gardinal, B. C. Venturelli, J. E. F.
Junior, T. H. A. Vendramini, C. S. Takiya, H. N.
Souza and F. P. Rennd (2015). Effects of polymer-
coated slow-release urea on performance, ruminal
fermentation and blood metabolites in dairy cows.
Revista Brasileira de Zootecnia, 44 (9): 327-334.

Daniel, A, A.D. Barrio, N. X. Trach, N. T. Hai, D. N. Khang,
N.T.Toan, and N. V. Hung (2019). Rice Straw-
Based Fodder for Ruminants. Sustainable Rice Straw
Management, Chapter 7, pp: 111-129.

El-Emam, G. E, H. R. Behery, Fatma E. Saba, A. L. I
Desoky, A .A. Al-Mowafy and E.I. Khalifa (2018).
Growth measurements of male goat kids nourished
on unconventionalrice straws ensiled by corn steep
liquorand conventional rice straws ensiled by urea.
Journal Animal and Poultry Production Mansoura
University, 9 (12): 503-513.

Gulilat, L. and E. Walelign (2017). Evaluation of milk
production performance of lactating Fogeracows fed
with urea and effective micro-organisms treated rice
straw as basal diet. International journal scientific
research publications, 7:111-119.

Gunun,P.,M.Wanapat and N. Anantasook (2013). Effects
of physical formandureatreatment of rice straw on
rumen fermentation, microbial protein synthesis and
nutrientdigestibility in dairy steers. Asian-Australas
Journal Animal Science, 26 (12):1689-1697.

Harter, C.J.,J. L. Ellis, J. France, K. T. Resendeand . A. M.
A. Teixeira (2016). Net energy and protein
requirements for pregnancy differ between goats and
sheep. Journal Animal Science, 94: 2460-2470.

Harter,C.J., L. D. Lima, H. G. O. Silva, D. S. Castagnino, A.
R. Rivera, K. T. Resende and I. A. M. A. Teixeira
(2017). Energy and protein requirements for
maintenance of dairy goats during pregnancy and
their efficiencies of use. Journal Animal Science, 95:
4181-4193.

Kang, S., M. Wanapat and A. Nunoi (2018). Effect of urea
and molasses supplementationon quality of cassava
top silage. Journal Animal Feed Science, 27 (1): 74-
80.

Khalifa, E.l., Hanan A.M. Hassanien, A.H. Mohamed, A. M.
Hussein, Azza, A. M. Abd-Elaal and Azza, M. M.
Badr (2016). Influence of addition Spirulina Platensis
Algae powder on reproductive and productive
performance of dairy Zaraibi goats. Egyptian Journal
Nutrition and Feeds, 19 (2): 251-265.

Li, X.,W.Xu,J. Yang, H. Zhao, C. Pan and X. Ding. (2016).
Effects of applying lactic acid bacteria to the
fermentation on a mixture of corn steep liquor and
air-dried rice straw. Animal Nutrition, 3 (2): 229-233.

Mapato, C., M. Wanapatand A. Cherdthong (2010). Effect
of urea treatment of straw and dietary level of
vegetable oil on lactating dairy cows. Tropical
Animal Health Production, 42: 1635-1642.

36

Mor, P., B. Bals, A. K. Tyagi, F. Teymouri, N. Tyagi, S.
Kumar, V. Bringi and M. VandeHaar (2018). Effect
of ammonia fiber expansion on the available energy
content of wheat straw fed to lactating cattle and
buffalo in India. Journal of Dairy Science, 101 (9):
7990-8003.

NRC (2007). Nutrient requirements of small ruminants:
Sheep, goats, cervids, and new world camelids,
National Academies Press, Washington, D.C,,
US.A.

Omidi-Mirzaee, H., E. Ghasemi, G. R. Ghorbani and M.
Khorvash (2017). Chewing activity, metabolic
profile and performance of high-producing dairy
cows fed conventional forages, wheat straw or rice
straw. South African Journal of Animal Science, 47
(3): 342-351.

Paudel, D. P., R. Dhakal and N. Bhattarai (2015). Urea
based straw treatments for dairy cattle feeding
management under farmers’ condition in Chitwan,
Nepal. Journal Institute Agriculture Animal
Science, 33 (34): 35-40.

Rinne M., S. Jaakkola and P. Huhtanen (1997). Grass
maturity effects on cattle fed silage-based diets. 1.
Organic matter digestion, rumen fermentation and
nitrogen utilization. Animal Feed Science of
Technology, 67: 1-17.

Shahzad, F., M. Abdullah, A. S. Chaudhry, A. S. Hashmi,
J. A. Bhatti, M. A. Jabbar, H. M. Ali, T. Rehman,
F. Ali, M. M. K. Sattar, F. Ahmed and 1. Irshad
(2017). Addition of molasses, corn steep liquor, and
rice polish as economical sources to enhance the
fungal biomass production of wheat straw by
Arachniotus sp. Turkish Journal of \eterinary and
Animal Sciences, 41: 332-336.

Sheikh, G. G, A. M. Ganali, F. A. Sheikh, S. A. Bhat, D.
Masood, S. Mir, I. Ahmad and M. A. Bhat. (2017).
Effect of feeding urea molasses treated rice straw
along with fibrocystic enzymes on the performance
of Corriedale Sheep. Journal of Entomology and
Zoology Studies, 5 (6): 2626-2630.

SPSS (2018). Statistical package for social sciences,
IBM®SPSS Statistics Data Editor 25.0 License
Authorization Wizard, Chicago, USA.

Tekliye, L., Y. Mekuriaw, B. Asmare and F. Mehret
(2018). Nutrient intake, digestibility, growth
performance and carcass characteristics of Farta
sheep fed urea-treated rice straw supplemented with
graded levels of dried Sesbania sesban leaves.
Agriculture & Food Security volume 7 (77): 1-10.

Thaintip, K., P. Somkiert, K. Phongthorn, S. Sour and T.
Sornthep (2013). Effect of fermented by-product
and rice straw on milk yield and fatty acid
composition in dairy cows. Kasetsart journal
Natural Science, 47: 217-227.

Van Soest, P. J., J. B. Robertson and B. A. Lewis (1991).
Methods for dietary fiber, neutral detergent fiber,
and no starch polysaccharides in relation to animal
nutrition. Journal Dairy Science, 74: 3583-3597.



J. of Animal and Poultry Prod., Mansoura Univ., Vol. 11 (2), February, 2020

Wanapat, M., N. Anantasook, P. Rowlinson, R. Pilajun and ~ Xinxin, L. i., X. UWenbin, J. Yang , H. Zhao and H. Xin

P. Gunun. (2013). Effect of carbohydrate sources (2016). Effect of different levels of corn steep
and levels of cotton seed meal in concentrate on liguoraddition on fermentation characteristics and
feed intake, nutrient digestibility, rumen aerobic stability of fresh rice straw silage. Animal
fermentation and microbial protein synthesis in Nutrition, 2: 345-350.
young dairy bulls. Asian-Australas Journal Animal  Yusuff, O., M. Y. Rafii, N. Abdullah,U. Magaji,G. Hussin,
Science, 26: 529-536. A. Ramli and G. Miah (2016). Fermentation
Wanapat, M., R. Pilajun, S. Kang, K. Setyaningsih and A. Quality and Additives: A Case of Rice Straw
R. Setyawan. (2012). Effect of ground corn cob Silage. BioMed Research International, 2016: 1-14.
replacement for cassava chip on feed intake, rumen  Zayed, M. S. (2018) Enhancement the feeding value ofrice
fermentation and urinary derivatives in swamp straw as animal fodder through microbial
buffaloes. Asian-Australas Journal Animal Science, inoculants and physical treatments. International
25: 1124-1131. Journal Recycling Organic Waste Agriculture, 7:
117-124.

Al Jelall LAY o 1aY) Guaadt by ) gl of 340 Al sl S o J slaay gbasadl Y1 (28 (e BaLELLY)
‘@iﬂ\ﬁ\wﬁ‘} c\M&\MJg‘ J) g daal M‘-\P"&vuw\ M&s’@)ﬁ%)ehﬂ ¢ ‘UA‘JAM oS (yaul
Yol ZU e ) ZU L

saa- ol —as) 3l B -4l 3 Gl JSpe— ) gad) ZUR) &gy dgae Jelal) g alSY) &gy and

bliad Aoy — 4s) 3l QS ) gaad) LYY and

R (g el uS I e (3301 a8 a0l Jslan® Y ¢ 51 LpsaJslaa % F) gelansall 5Y) (38 e el l5da el sl pall o2 Ciags

SIS 5 4 ) Clull) Glany (a5 4elia ) KU Galll J gaance | aladll 1l 550 55250 sall (jlanad) slas] adladl 53l e I J SLAl xlivsdll
G ) Ll i ¢ panS v, Y YoE VY g dan siey Callil) sl v g (83 3 Y& e Al jall 038 cadt adlall ol 53 e lall e dpdlai@y) 3.1
faa cale Jaslaa 047 e (o35 ) e ALK 4gilie CBlebae A3 Ll il g aadlaa (B Lgbdad &5 (4o gana IS &) e A) 4 sluia Do sana
e ile haslia 05t ujsng@,g)ﬁ%\‘d}&;g@gwb\uﬁ%1~+&mgﬂc.b)§5ﬁ%i~ e M Yaa 5 U8 % £t
a3 (5 sina (3 5 pgs Eian Ve, Ve (e senall SIS ;e il oal il | o 31 0l S 50 Jslaey rlanse ) (58 % €0t
Jslans %Y Loyl Jslae Ga U dabaall 5,91 G 85 bl 5 5 5hls pasell (o DS i 5 (AN (5 5) (10 (5 sinall Lo g bl il
JsSldl ge Lol Alajlall de ganall e 23 5 4000 (i sanall (0 IS (3 o) (8l 8 Cins ADF, NDF ,ADL %Y+ o300 i S 5
DAY e sanally &5 )8 Yo, Y ama (e sanall 4y sina oy ) Lagd o 5138 Ul ) Sl (g ledl 5l 5 2 gallane 5 Adall3alall (ga (a5l
V@,chdwé}ﬂvﬂuh 4.:1 h}iﬂﬂhﬁﬁy\ a;\_:\g\ ‘_;‘ JJ:.LSLU VC.A’ YGA’\CAASM\ @A\AA“ u.u?.\“ dﬁ&uﬁh\ J};}edck;}] .\SXJ
35330 e OIS (B0 olaa i S50 %Y+ 5 Lysa %) eliesal) Gl e adall ol 311 Delall e 0l i) (Sar Lasas 5 . Ve de sana
el e ail s cJabaa ) GRAIL A5 Jie ol 3ol e ey Lae 97T 5FF ia S al) Calal) e gt (mudad s dualiy) aalid) (ye s
sl lansadl 51 (38 S e Juadl (S 5 31 else a3 ey 5OY) Ui 2 D e oldiall Gelall auall 5 caliY) oo el gbd sl oSy AN

37



