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Background and objectives: To achieve maximum microbial protein
production and efficiency of feed protein utilization, the simultaneous
availability of rumen degradability carbohydrate and nitrogen sources for
ruminal microorganisms is essential. When using urea, due to its very high
ruminal degradability rate, highly fermentable carbohydrate sources such as
soluble sugars should be used to achieve maximum efficiency of nutrients
utilization, microbial protein production, and fermentation. On the other
hand, considering the rate of nitrogen release in slow-release urea compared
to urea, it seems that the type of carbohydrate source and its degradation rate
should be considered when using this product in the diet of lactating cows
because it can affect the efficiency of nitrogen utilization in the rumen.
Therefore, the aim of this study was to investigate the effect of carbohydrate
source type on the performance of Holstein lactating cows fed a diet
containing slow-release urea.

Materials and Methods: Holstein lactating cows (average weight: 650+ 50
kg, milk production: 33+ 0.5 kg, and DIM: 100+ 25 days) in three 21-day
periods. Experimental treatments were; 1. basal diet including Nitroza® (a
source for slow-release urea, as control); 2. basal diet plus 2.7 % molasses
as areplacement for corn grain and 3. basal diet plus 2.7% barley grain as a
replacement for corn grain. To measure ruminal fermentation parameters, on
day 21 of each period, four hours after the morning meal, ruminal fluid was
collected. The apparent digestibility of nutrients was measured by acid
insoluble ash as an internal marker. The milk production was recorded daily
and on day 20 of each period, milk produced from each animal was sampled
at each meal to measure the milk composition. To determine the
concentration of serum albumin, glucose, total protein, cholesterol,
triglyceride, and urea nitrogen concentration on day 21 of each period, 4
hours after the morning meal, blood samples were taken from the tail vein
of each animal.

Results: The results of the present study showed that the addition of
molasses and or barley grain as a replacement for a part of corn grain had no
significant effect on feed and nutrient intake (except for organic matter).
Compared to the control group, replacing corn with molasses in a diet
containing slow-release urea increased the amount of organic matter intake
(P<0.01). The results of independent comparisons showed that the addition
of molasses compared with control and barley treatment reduced ADF
intake, but increasing the amount of barley in the diet resulted in an increase
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in the ADF intake (P<0.02). Treatments had no significant effect on apparent
digestibility of nutrients, ruminal fluid pH, total concentration of volatile
fatty acids, molar ratio of propionate, butyrate, acetate, valerate, isovalerate,
and acetate:propionate ratio and glycogenic:non-glycogenic fatty acids.
Treatments had no significant effect on milk production and composition.
Although, milk production in the cows fed diet containing molasses and
barley grain was higher than that of the control group. The serum
concentration of albumin, glucose, and urea nitrogen was not significantly
affected by the type of carbohydrate source. Compared to the control group,
the addition of molasses caused a significant increase in serum total protein
concentration (P<0.05). Economic calculations showed that the addition of
molasses or barley grain to diets containing slow release urea increased net
income.

Conclusion: The results of the present study demonstrated that the addition
of carbohydrate sources with degradability higher than corn grain in dairy
cow diets including slow release urea (Nitroza®) can improve nutrient
utilization efficiency and increase farmer income.

Cite this article: Zamani, M., Jahani Azizabadi, H., Azizi, O., Mazareei, S. (2022). Effect of feeding
different levels of whole wasted egg on feed intake, nutrient digestibility, rumen fermentation
parameters and microbial protein synthesis in Kermani male sheep. Journal of Ruminant
Research, 10 (3), 37-56.
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7.50 7.50 7.50 YOO b
meal
5.70 5.70 5.70 Wheat bran S o
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18.50 18.30 18.10 Crude protein P s
oy 3 3 Jgloeals LI
28.00 27.60 27.90 NDF e
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Table 2-Effect of carbohydrate source of diet containing slow-release urea on feed intake and nutrients apparent
digestibility of Holstein lactating dairy cows

HE |fns Sl lie Golsine o *la ey
Contrasts (p-value) *Treatments
R YN
o SEM A
3 5 . 093 Sles e ol dals Parameters
09>
T > P Period  Treatment Barley Molasses Control
X

()J)\ (ﬁ%) Lie_}‘m 6.1;» eJLe)UiA
Nutrients intake (kg/day)

0.11 038 034 0.01 <0.01 0.57 0.063 23.4 23.35 23.51 DM S esle
099 068 072 037 <0.01 0.73 0.024 4.61 4.57 4.59 Cp P o

0.13 0.01 034 <0.01 <0.01 <0.01 0.054 21.94° 21.72° 21.61c OM T el

L J)lmb Ul
0.60 080 0.74 0.25 <0.01 0.51 0.036 5.25 5.14 5.17 . )
NDF s ey 5l
L J)lmb Ul
0.01 0.02 0.02 0.11 0.07 0.20 0.013 4.53 4.45 4.48

ADF gl ods 42

(Ssk5\ 0 9) ol pan G
Apparent digestibility (g/kg)

033 023 094 0.12 0.09 0.31 1.2 473 506 508 DM St ols
0.24 0.09 0.78  0.07 0.04 0.39 1.2 518 520 549 Cp P e
0.41 0.08 049 0.16 0.15 0.56 1.2 530 550 559 OM Sesls

L J)lmb g_él,:sl
0.14 0.07 0.88 0.96 0.06 0.53 0.17 291 284 286

ADF gl ods 42

TYIV Ll o =¥ 5 &3 alls sl polle 50 TYY Ll o =Y (sl o5l me) 135,55 5l by oo =) i ol a o™
3l o Sl e Ol Gls Ciisy a s alie b Gy b sla i S0la 120 La - Sl s jluilenl slast SSEM .3 wls sl 4 s oS0l

o Sl o ol 5 el Sols o ¥ 5 s Ul o ol 3 Al 6 Y (ulle Sils eyl 53 dald 6y 1) (e Sl laa®H
*Treatments were; 1. Basal diet containing Nitroza® (a source of slow release urea, as control); 2. Basal diet plus 2.7%
molasses as a replacement of corn grain and 3. Basal diet plus 2.7% barley grain as a replacement of corn grain. SEM:
standard error of mean. ***: In each row data with different superscripts are statistically different.

**Contrasts1: control diet versus diet containing molasses; 2: control diet versus diet containing barley; 3: diet

containing molasses versus diet containing barley.
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Table 3- The effect of carbohydrate source of diet containing slow- release urea on rumen concentration of
volatile fatty acids and ammonia nitrogen of Holstein lactating dairy cows

o ‘-)L“iu.‘ s 6)1>g;‘~’~‘cl“” {EL“)L‘\:;
X
Contrasts o (p-value) “Treatments Lsazind
o5 SEM
3 5 . Txp oy Sl . ol Jals Parameters
Period  Treatment Barley Molasses  Control
SR e gl IS
054 051 096 014 001 031 564 117.15 1272 1264 G 1)
Total volatile fatty
acids (mmol/L)
(Jpo Voo N Jg0) 513 o gladend Jpo o
Molar proportion of volatile fatty acids (mol/100mol)
0.65 046 0.86 0.28 0.26 0.69 1.0 68.4 67.1 66.6 Acetate <l
031 031 0.84 0.06 0.12 0.61 0.34 16.9 16.93 16.8 Propionate =55,
0.14 051 0.30 0.26 0.82 0.62 0.60 8.6 9.3 9.9 Butyrate s
0.57 0.89 0.63 0.30 0.74 0.57 0.18 24 2.7 2.8 Valerate R
0.58 029 0.69 0.22 0.71 0.16 0.21 2.1 2.1 2.9 Iso-valerate i Ji ;3
Sl 4 Ol Cod
043 030 093 0.13 0.13 0.58 0.12 4.3 4.3 4.1 Acetate: propionate
ratio
sl o
021 0.18 0.89 0.19 0.07 0.39 0.006 0.23 0.25 0.25 S35
glucogenic: non-
glucogenic fatty acids
ratio
105 k) SGpel 0352
041 025 0.88 0.12 0.60 0.09 0.575  19.37 18.93 16.44 oo

NH3-N (mg/ml)
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"Treatments were; 1. Basal diet containing Nitroza® (a source of slow release urea, as control); 2. Basal diet plus 2.7%
molasses as a replacement of corn grain and 3. Basal diet plus 2.7% barley grain as a replacement of corn grain. SEM:
standard error of mean. **<: In each row data with different superscripts are statistically different.
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** Contrasts1: control diet versus diet containing molasses; 2: control diet versus diet containing barley; 3: diet containing

molasses versus diet containing barley.

S mle Sbigel 0350 chle (sl e
oysl 058l aS U S a1 e O3l
el o G Lol s 5 ol 4 e sais]
L}Scﬁ]élbﬁdj\:@uﬁfll 05 i sLasS o e @
C o skl (e od 58 o sladd
) Sl b gaal Ll (B 0SE mle )3
ooalS 4 e 4 el & lads 0553l canlllas
S ol 3l s P<e/08) Slgnsn o e
5 Golombeski) 4_& (P<«/+)) ol 55 Jse
DL iy lallian ol e (Yo OIS
35 GMaeSs e 5 i aieal o5l 4 e
Sbre e 3l Jar g LB Sl B4l slse
055 Jslaze JQ:@UL«:;—\«S.\_;:Q& o SlS
Sie 350 0 4aSs lae a8 15 oo n
A3l e Lol led il5l ams 53 5 OLESL 3,55

Yooy Oa 5 Puga)
o 0> Sk S wie g8 fip e A e
b g S e ey aisl ol (gl
e g chale Ll sddesls QLA £ J;J;,-).s(aﬂ
o5l sl o bodda s lasl8 g o S
Shess 5l UL (s e sba el 5 i jar sl
sls oL Jaitee ol lis c,lb (P<e/00) 55 dals
L ooddaas du)lszcﬂdfm::jxw«s
5 ol Dl B Soml gl pae sba dals jles
Jis Slglie gl s (P<0/01) 5
le.a)lf <=J_.NJ_§Q::3)J.;¢_EL&«4_§>1> ol
35 g slesd Ol SUL elle Jlad Ly el el
osﬁ.zdujgoj}(‘ﬂdngmb.@@/w)
il ol (Sl 0 03 g w11
ol s dal i led 4 Cond ()l s sbas
e el s Bl (P )) Sl

A

S A0S oS (144Y) ol,LSes 5 Grings
S Ebme wb Lepr 3 055
Sladenl Jse cond Gl O sladal S cble
.,\..:JJS odalise (\C\C\C\) Q‘)K.a.h }Bach casxdlzo U’i\
LQJ.: o 3 wUﬁ—o)}\ LSLA;S)L)\ oale il 4 S
sl o bl S cll el cely
oy 3 u:,.AJA.:_M.AT a))‘ )‘ P PSS I WS 4.~q..<_..3
E) (V"O ‘Q‘)KM} Jain) é)‘)}i LSLAA_SLM:);
ﬁfl: (Y+V0 O Kas 5 Calomeni) o s sla sl
pH B e))\ Jﬁt RGENIR pr B QSJ\JLS"M
oyl 31 aS s dal g sdaliie Jlos Ulens| annSd
|23t sateal 1l B s g ool al 4 ol s
A_U-;_L:J\CJ_.N oyl UL uslie sl esla ol Gloy s
4 e S Ll e Rl (SUs sl 03550 o ble
S gl Sl il 3l ams 55 5 4aSs pH 2l 31
Sl b (Y Y OLan Broderick) & dal
O A 3 e LB Glaesle o el b &S
wuﬂ JT&LAJ:_M:‘ JA}})OJ}...:)L:JJ}AJ\J.EA)\
sddiosls Cosle glaslE s e pH 1 Sle il
63 gl>es )b}dLAJ} c(’S\JIA J\}a L5JL> 6Lﬁof>4_:
Titgemeyer s Nagaraja) L_ils . /0 L5 0/A
L o3 SNV sl sl 5 YooV
| 4wsls pH L\ﬂé;ﬁélo}\x\qw\dﬂ
L SWisel g 5O ma b 5 das 5 30 o
Aas rals
s Golombeski casllas ol claail L 5 an
O3l S Us, S a8 (Yo oLLSas
ebLﬂ JS )\ Ju.ﬂ)b A/-\) me:.”@fﬂ LSLQCJbMJ.:JS

;\JAJAJ_MATaJJ‘éJ\;-oKA{ (oj.;-&_..';;-



RUCC P PS U W YW JPWCS SV { W YVI 25 Woup I B 1

QJG.L&LS\JJJ_AL.Z)}})LA.::L@J_JQM

.maﬂuﬁcﬂ&fﬁgd;

Db Sl Somb ols e ssba ol jles 53 05

e 035 (5Lasl o o plie p SRasaal oyl (5ol o Flodkt S mie g5 St dgd
Table 4- The effect of carbohydrate source of diet containing slow- release urea on serum concentration of

metabolites of Holstein lactating cows

"Contrasts iz ol

*Treatments *Ws L3

(p-value) ;1> sxs o Lsazid
X led SEM _ () Jﬂa/@fb;?ﬁ
3 2 1 o8 el oL > ol Ll Parameters
Txp Period  Treatment Barley Molasses ~ Control (mg/dl)
X
057 034  0.80 0.38 0.32 040  0.068 297 3.08 3.13  Albumin  ..,Ji
0.34 0.37 0.82 0.43 0.03 0.5 1.375  50.48 54.27 53.46  Glucose Y
0.02 0.03 <0.01 0.70 0.14 0.02 0.265 6.51% 7.72% 5.3% "’"ij"f &
Total protein
a b b Jsls
0.08 0.04 0.78 0.01 0.69 0.01 6.81 159.3 135.06 130.9
Cholesterol
b LS 5
0.22 0.69 0.10 0.29 0.51 0.02 0.427  9.58 8.21 9.69* . 7 7
Triglyceride
O Gloss O35 %8
0.78 0.73 0.53 0.21 0.49 0.85 0.449 1490 15.72 1496  Blood urea
nitrogen
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b e sl e Sl glols cas, e s wlie 8 Gy > L le.a&:ijhf Jabe Lau.ﬁb 3,lkkul glast SEM o3 &l gl 4
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"Treatments were; 1. Basal diet containing Nitroza® (a source of slow release urea, as control); 2. Basal diet plus 2.7%
molasses as a replacement of corn grain and 3. Basal diet plus 2.7% barley grain as a replacement of corn grain. SEM:
standard error of mean. **<: In each row data with different superscripts are statistically different.

“Contrasts1: control diet versus diet containing molasses; 2: control diet versus diet containing barley; 3: diet containing

molasses versus diet containing barley.
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Table 5- The effect of carbohydrate source of diet containing slow- release urea on milk production and feed
efficiency of Holstein lactating cows

Slslis
- ) (p-value) ;1> *Treatments *la ,los
Contrasts L. Sl g i
a3
X Hlesd SEM
3 5 1 0533 Sles e ol Jals Parameters
Te)ﬁp Period Treatment Barley Molasses Control
X
G VeSS o Ay
096 0.63 0.62 0.53 0.3 0.92 1.30  36.30 36.50 34.74 Milk production
(kg/day)
£ bl eddmmal o
094 0.76 0.85 0.99 0.50 0.98 0.928 3025 30.03 29.55 ' o
4% fat-corrected milk
TS5 ol eldmmeas g3
096 0.76 0.74 0.92 0.61 0.97 0.990 3348 33.62 32.73 i - s i

Energy- corrected milk

Srae Sy sk
Feed efficiency

Shran SiF el il A
091 0.69 0.63 0.7 0.61 0.94 0.049 1.52 1.54 1.47 Milk production: dry
matter intake
e ol g el el ed
e SiSesle

093 0.83 0.78 0.99 0.62 0.98 0.037 1.28 1.29 1.25
Fat-corrected milk: dry
matter intake
HES T g sldmeal ok
0.82 0.83 0.67 0.90 0.49 0.96 0.039 1.41 1.44 1.39 e S ke

Energy-corrected milk:
dry matter intake

R IV Ll e Y 5 b s gl elle Sl AYV Ll e =Y (i a0y ) s ol b o =) el L jlag™
b e sl e Sl gl cas, e s i e Gy - L LsLaO:.QL_.A :a,b,c L&u—w<)b sl glax SEM .3 €ls gl w5
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530850 5 5SUXAVOL 4+ (o S kS 530 8) b s XVE/Y 4o S kS 33 08) 1 o X YAN] = (p S kS ) 351 ol p o pomas o3
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*Treatments were; 1. Basal diet containing Nitroza® (a source of slow release urea, as control); 2. Basal diet plus 2.7%
molasses as a replacement of corn grain and 3. Basal diet plus 2.7% barley grain as a replacement of corn grain. SEM:
standard error of mean. a,b,c: In each row data with different superscripts are statistically different.
** Contrasts1: control diet versus diet containing molasses; 2: control diet versus diet containing barley; 3: diet containing
molasses versus diet containing barley.
! 4% fat — corrected milk (kg/day) = [(milk fat X 15)] + [(0.4 x milk production (kg/day)].
Energy — corrected milk (kg/d)

= (38.3 x milkfat (g/kg) + 24.2 x milk protein (g/kg) + 16.54 X milk lactose (g/kg)

+ 20.7) + 3140].
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Table 6-The effect of carbohydrate source of diet containing slow- release urea on milk compositions of Holstein

lactating cows

" fizes Slolie Solosns el flasles
**Contrasts (p-value) “Treatments A
s SEM tairil
) 0533 sl e ol dals Parameters
: 2 : TU:; Period  Treatment Barley Molasses  Control

(42)3) s S 5
Milk composition (%)
049 076 0.65 0.5 0.01 0.78 0.028  3.69 3.74 371  Protein s
0.69 0.69 045 084 025 0.85 0.072 297 2.88 3.04  Fat o
048 074 0.64 045  0.01 0.76 0.401  5.37 5.45 540  Lactose 555U
048 073 0.65 045 0.0l 0.76 0.075  9.97 10.13 10.04 T Oy el e

Solids non fat (SNF)

Gas\ P AS) b S5
Milk composition (kg/day)

0.89 0.69 0.62 049  0.04 0.94 0.043 133 1.34 128  Protein s
091 092 097 097 038 0.99 0.032 105 1.04 1.05  Fat o
0.87 0.69 0.62 048  0.04 0.96 0.062 1.93 1.96 1.87  Lactose 555U
0.88 0.69 0.2 0.50  0.04 0.94 0.115  3.59 3.64 3.47 T Ok bl e

Solids non fat (SNF)
S ko) e Slossl 05558
059 050 097 0002 0.29 0.49 0.593 1442 1535 15.40 PR

Milk urea nitrogen
(mg/100 ml)
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"Treatments were; 1. Basal diet containing Nitroza® (a source of slow release urea, as control); 2. Basal diet plus 2.7%
molasses as a replacement of corn grain and 3. Basal diet plus 2.7% barley grain as a replacement of corn grain. SEM:
standard error of mean. **<: In each row data with different superscripts are statistically different.

** Contrasts1: control diet versus diet containing molasses; 2: control diet versus diet containing barley; 3: diet containing

molasses versus diet containing barley.
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Table 7- Economic estimation of the effect of experimental treatments on milk production

b3l glasles
Experimental treatments
P ol dalis
Barley Molasses Control
Gy \oS5h8) b
36.30 36.50 34.74 , , 0SS S
Milk production (kg/day)
(‘ < ) 5 i osle
234 23.35 23.51 , 502 155 S ’
Dry matter intake (kg/day)
(i o3l p S LS \JL ) Sl s Caad
18960 19060 18960 o g2 M) St e
Feed price (Rial’kg DM)
(e S AS\IL)) plt o Caad
28000 28000 28000 o (5 AS W) et 2o
Whole milk price (Rial/kg)
(€155, \db,) Sy 4
443660 445050 445750 o Foo e
Feed price (Rial/day
(@55, \JL,) e ol
1016400 1022000 972720 , , o e
Milk cost (Rial/day)
L) ass Tys UL
572740 576950 526970 ,(J“” h o o
Income and expense balance (Rial)
+45770 +49980 - () dals o35 4 oo delps il

oy
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Income difference compared to the control group

(Rial)
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