
      

DMCP(NDF)

 

DMCP

NDF

NDF

NDF

CPCP

CP

      
 [

 D
ow

nl
oa

de
d 

fr
om

 r
ap

.s
an

ru
.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                             1 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


 

CP

DMCP

 

CP

CP

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
04

 ]
 

                             2 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


  

NDF

pH

in vitro

Kd

ab

c

DMCPNDF

 

1- Nylon Bag 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
04

 ]
 

                             3 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


 

NDF

DM

CPNDF

NDF

P= a+ b (1- exp-c (t-l)) 
P

a

c

t

Neway

P=a + (bc/c + kp

 

SAS

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
04

 ]
 

                             4 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


 

a

P

a

b

Pb

b

 

b

a

1- Bulk density 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
04

 ]
 

                             5 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


 
NDF

NDF

NDF

NDF

 

in vitro

NDF

NDF

DM

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
04

 ]
 

                             6 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


 
DM OMEECPNDFNFC

a

 
ab

 
a

 
a

 
d

 
c

 
a

 
ab

 
a

 
a

 
d

 
c

 
a

 
bc

 
a

 
b

 
b

 
d

 
a

 
c

 
a

 
b

 
b

 
d

  
SEM

            

NFC

 

NDFEEDMCP CP

P

 

DM

     CP

P

  

a

 

b

 

a

 

c

  

c

 

a

  

a

 

a

 

b

 

a

 

a

 

c

 

a

 

a

 

a

 

a

 

d

 

a

 

b

 

b

 

a

 

b

 

b

 

b

  

c

 

c

 

c

 

a

 

b

 

c

 

c

 

c

  

SEM

                                                   

SEM

                 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
ap

.s
an

ru
.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                             7 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


 
P

PCP

P

NDF

NDF

NDF

NDF

NDF

NDF

NDF

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
04

 ]
 

                             8 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


 
NDF

CP

P

CP

ME

DE

ADF

NDF

NDF:ADF

 

NDF

 

NDF

 

c

 

c

 

b

 

b

 

b

 

c

 

d

 

c

 

a

 

a

 

a

 

c

 

ab

 

a

 

a

 

a

 

d

 

b

 

b

 

b

 

a

 

b

 

b

 

b

  

b

 

d

 

c

 

a

 

a

 

c

 

c

 

b

  

SEM 

                                                  

SEM

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
ap

.s
an

ru
.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                             9 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


 
P

PCP

P

NDF

NDF

NDF

NDF

NDF

NDF

NDF

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
04

 ]
 

                            10 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


 
NDF

CP

P

CP

ME

DE

ADF

NDF

NDF:ADF

 

NDF

 

NDF

 

c

 

c

 

b

 

b

 

b

 

c

 

d

 

c

 

a

 

a

 

a

 

c

 

ab

 

a

 

a

 

a

 

d

 

b

 

b

 

b

 

a

 

b

 

b

 

b

  

b

 

d

 

c

 

a

 

a

 

c

 

c

 

b

  

SEM 

                                                  

SEM

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
ap

.s
an

ru
.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                            11 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


 
NDF

P

NDF

NDF 

a

ba

NDF

  

1. Association of Official Analytical Chemists. 2002. Official method of Analysis. 
Vol.1. 17 th Ed. AOAC, Arlington, VA. pp: 120-155. 

2. Beauchemin, K.A. 2000. Managing rumen fermentation in barley based diets: 
Balance between high production and acidosis. Pages 109-125 in Advance in Dairy 
Technology. Vol.12. J. Kennelly, ed. University of Alberta, Edmonton, Alberta, 
Canada. 

 

a

 

a

 

a

 

a

 
b

 
a

 
a

 

a

 

a

 

a

 

a

 

a

 

a

 

a

 

a

 

a

 

b

 

a

 

a

 

a

 

ab

 

b

 

b

 

b

 

b

 

a

 

a

 

a

 

b

 

b

 

b

 

b

 

SEM

         

a

                                            

SEM

                   
 [

 D
ow

nl
oa

de
d 

fr
om

 r
ap

.s
an

ru
.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                            12 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


 
3. Beauchemin, K.A., W.Z. Yang and L.M. Rode. 2003. Effects of particle size of 

alfalfa-based dairy cow diets on chewing activity, ruminal fermentation and milk 
production. J. Dairy Sci., 86: 630-643. 

4. Behgar, M., M. Danesh Mesgaran, H. Nasiri Moghadam and S. Sobhani Rad. 2008. 
Chemical composition, degradability of dry matter and crude protein of treated 
alfalfa silage with formic and sulfuric acids and their effects on Holstein cattle 
function. Journal of Agricultural sciences and techniques and natural sources. 
11(40): 339-349.   

5. Belyea. R., M.B. Foster and G.M. Zinn. 1983. Effect of delignification on in vitro 
digestion of alfalfa cellulose. J Dairy Sci., 66: 1277-1281. 

6. Boila, R.J. and J.R. Ingalls. 1992. In situ rumen digestion and escape of dry matter, 
nitrogen and amino acids in canola meal. Can. J. Anim. Sci., 72: 891-901. 

7. Chalupa, W. and D.D. Lee, Jr. 1966. Estimation of forage nutritive value from in 
vitro cellulose digestion. J. Dairy Sci., 49: 188. 

8. Darcy, B.K. and R.L. Belyea. 1980. Effect of delignification upon in vitro digestion 
of forage cellulose. J. Anim Sci., 1980. 51: 798-803. 

9. Delavar, M.H. and M. Danesh Mesgaran. 2004. Chemical and digestive (ruminal 
and intestinal) components of treated alfalfa silage with urea and sulfuric acid and 
their effects on milk production and composition of dairy cows. Journal of 
Agricultural industries and sciences. 17(2): 231-219. 

10. Gill, S.S., H.R. Conrad and J. Vr Hibbs. 1969. Relative rates of in vitro cellulose 
disappearance as possible estimator of digestible dry matter intake. J. Dairy Sci., 52: 
1687. 

11. Hristov, A.H. and S.G. Sandev. 1998. Proteolysis and rumen degradability of 
protein in alfalfa preserved as silage, wilted silage or hay. Anim. Feed Sci. Technol. 
72: 175-181. 

12. Khorasani, G.R., P.H. Robinson and J.J. Kennelly. 1993. Effects of canola meal 
treated with acetic on rumen degradation and intestinal digestibility in lactating 
Dairy cows. J. dairy Sci., 76: 1607. 

13. Mertens, D.R. 1977. Dietary fiber components: Relationship to the rate and extent 
of ruminal digestion. Fed. Proc., 36: 187. 

14. Mc Kinnon, J.J., J.A. Olubobokoun, D.A. Chistensen and R.D.H. Cohen. 1991. The 
influence of heat and chemical treatment on ruminal disappearance of canola meal. 
Can. J. Anim. Sci,. 71: 773-780. 

15. Morrison, P. 1989. Changesin the cell wall components of laboratory silages and the 
effect of various additives on these changes. J. Agri. Sci., 93: 581-586. 

16. Mohamad zadeh, H. 2008. Determination of nutrients metabolits of treated canola 
meal with chemical treatments in ruminants rumen. MS thesis. Sari Agricultural 
Sciences and Natural Resources University. Sari, Iran. 

17. Orskov, E.R. and I. McDonald. 1979. The estimation of protein degradability in the 
rumen from incubation measurements weighed according to rate of passage. J. Agri. 
Sci., 92: 499. 

18. Petit, H.V. 1992. In situ degradability of fresh grass and grass conserved under 
different harvesting methods. J. Dairy Sci., 75: 774-781. 

19. Robinson, P.H., G.R. Khorasani and J.J. Kennely. 1994. Fore stomach and whole 
tract digestion in lactating dairy cows fed canola meal treated with variable levels 
of acetic acid. J. Dairy Sci., 77: 552-559. 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
04

 ]
 

                            13 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


20. Robles, A.Y., R.L. Belyea, F.A. Martz and M.F. Weiss. 1980. Effect of particle size 
upon digestible cell wall and rate of in vitro digestion of alfalfa and orchadragrass 
forages. J Anim Sci., 1980. 51: 783-790. 

21. SAS User s Guide: Statistics, Version 6.12 Edition. 1996. SAS Inst., Inc., Cary, NC. 
22. Smith, L.W. 1968. The influence of particle size and lignification upon the rates of 

digestion and passage of uniformly labelled carbon-14 plant cell walls in the sheep. 
Ph.D. Thesis. Univ. of Maryland, College Park. 

23. Van soest, P.J., J.B. Robertson and B.A. Lewis. 1991. Methods for dietary fiber, 
neutral detergent fiber and nonstarch polysaccharides in ration to animal nutrition. J.
Dairy Sci., 74: 3583-3597. 

24. Verbic, J., E.R. Orskov, J. Zgajnar, X.B. Chen and V. Zindrsic-Pongrac. 1999. The 
effect of method of forage preservation on the protein synthesis in the rumen. Anim. 
Feed Sci., Technol., 82: 195-212. 

25. Walker, J.F. 1964. Formaldehyde pp: 399-404.Reinhold publishing. New York, 
N.Y. 

26. Wilkerson, V.A., T.J. Klopfenstein and W.W. Stroup. 1995. A collaborative study 
of in situ forage protein degradation. J. Anim. Sci., 73: 583-588.                          

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-0

7-
04

 ]
 

                            14 / 15

https://rap.sanru.ac.ir/article-1-136-en.html


  
The Effects of Acid Treatment and Particle Size on Degradability 

Parameters of Canola meal and Alfalfa Hay in Rumen   

S. Golchin-Gelehdooni1, A. Teimori-Yanesari2 and A. Farhadi3        

Abstract 
     This experiment carried out in order to determine the effects of chemical treatments 
and particle size on ruminal degradability parameters of canola meal and alfalfa hay. In 
this experiment, two head of zell ewes with 30±2 Kg body weight were used which 
surgically fitted with ruminal cannulas. Samples were placed in nylon bags and then 
incubated in the rumen at 0, 3, 6, 9, 12, 36, 48, 72 and 96 hours that fed with the ration 
including of alfalfa hay and barley grain in 75:25 ratio (based on dry matter). Data 
obtained from this experiment were analyzed as factorial arrangement with completely 
randomized design. Ruminal degradability of Canola meal and alfalfa hay dry matter, 
crude protein and neutral detergent fiber parameters, significantly affected by acid 
levels (0 and 5%), particle size (long and fine) and interaction between treatments. Also, 
these parameters for alfalfa hay affected by forage particle size. Use of acid and 
different particle size, decreased potentially degradable protein and degradability rate of 
canola meal and alfalfa hay dry matter following by decrease  of alfalfa particle size in 
rumen. Also, use of acid, increased NDF degradability of canola meal in rumen, 
nevertheless following by decrease of alfalfa forage particle size, NDF degradability 
decreased. The results of CP degradability showed that CP degradability of treated 
canola meal, decreased significantly in the rumen. By decreasing of particle size of 
alfalfa, CP degradability significantly decreased.  

Keywords: Canola oilcake, Ruminal degradability, Nylon bag method  
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