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Table 1. Chemical composition and total phenolic content (percent of DM) of both mountain and plain alfalfa  at 

different stages of growth in the second harvest 

 Treatments1  SEM 

1 2 3 4 5 6 
DM 90.8  91.7 92.6 90.3 92.4 91.5  0.619 

Ash 6.80d  7.60c  8.80b
 7.0d

 8.45b
 10.15a

  0.144 

EE a4.3  a4.5  ab2.6  2.3ab
 2.6 ab

 2.0 b
  0.608 

OM 93.2a  92.4 ab
 91.2cd

 93.0a
 91.5 bc

 89.8d
  0.295 

CP 22.08  21.66 18.26 21.27 21.63 19.78  1.427 

NDF 55.0c  56.5 bc
 60.0c

 56.0bc
 61.0b

 63.0a
  1.199 

ADF 31.2 d  34.5 cd
 42.5b

 32.7 cd
 37.3c

 51.0a
  1.324 

HEM 24.05  22.25 21.40 23.65  24.50 16.80  1.213 

NDS 45.0a  43.5b
 40.0c

 43.6b  44.0c
 37.0d

  0.695 

NDSc 11.78a 11.35bc
 10.29bc

 12.05b  6.26bc
 5.35c

  1.471 

WSC 1.56  1.24  0.97  1.23  1.02  0.75  0.412 

Total phenol 1.33  1.91  1.36  1.83  1.18  1.53   0.391 

1Treatments: 1) mountainous Alfalfa before flowering, 2) treatments mountainous Alfalfa flowering, 3) mountainous Alfalfa 
after flowering, 4) plain Alfalfa before flowering, 5) plain Alfalfa flowering and 6) plain Alfalfa after flowering. DM: Dry 
Matter, EE: Ether Extract, OM: Organic Matter, CP: Crude Protein, NDF: Non Detergent Fiber, ADF: Acid Detergent Fiber, 
HEM: Hemicellulos, NDSc: Neutral Detergent Soluble (NDS= 100- NDF), NDSc: (NDSc= NDS-(CP+Ash+CF)), WSC: Water 
Soluble Carbohydrate. 
a-dMeans in a column with different letters differ significantly (P<0.05). 
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Table 4. Determination of digestibility and fermentation parameters of both mountain and plain alfalfa at 

different stages of growth in the second harvest
Treatments1  Gas yield24 IVDOD  IVOMD  PF MB  EMB  N-NH3 6.69b  

1  246.89ac  56.8ab  54.4a  3.62ab  126.6b  0.45a  21.2a 6.71ab  
2  285.59b  46.4c  42.8c  3.01c  91.3c  0.38b  16.5d 6.74a  
3  336.04a  36.0d  30.5d  2.32d  47.6d  0.25c  19.6b 6.72ab  
4  222.89c  56.4b  53.7a  3.99a  146.6ab  0.51a  16.1e 6.68b  
5  227.51c  61.2a  58.0a  3.83ab  155.6a  0.50a  17.7c 6.72ab  
6  236.36c  53.2b  48.2b  3.46b  126.6b  0.48a  15.5f 0.014  

SEM  8.648  0.015  0.016  0.163  7.69  0.021  0.011  6.69b  

a-dMeans within a column that do not have a common superscript are significantly different (P<0.05). 
  

  

  

 ��!]2 - ��a�� �H��3 '�. !Ea�8 &��  l3�- �� 
! 5($ *�� QER �� !� P+�I� NC�-� �� "�� � "���?��$  
Table 2. Components of gas production of mountainous and plain alfalfa at different stages of growth in 

the second harvest 
Treatments1 (a+b) C OMD ME SCFA  

1  304.8  0.056  62.85a  20.56a  a 0.92  
2  266.6  0.053  56.65bc  19.40bc  0.77 cd 
3  261.7  0.047  52.95d  17.11e  0.71d  
4  285.4  0.058  59.41b  19.02dc  0.85 ab  
5  278.0  0.057  59.39b  19.79b  0.84cb  
6  262.6  0.048  55.45dc  18.84d  0.74 d  

SEM  4.70  0.002  1.075  0.163  0.026  
1Treatments: 1) mountainous Alfalfa before flowering, 2) mountainous Alfalfa flowering, 3) mountainous Alfalfa 
after flowering, 4) plain Alfalfa before flowering, 5) plain Alfalfa flowering and 6) plain Alfalfa after flowering. 
(a+b): Gas production potential (ml-1 g DM). C: Gas production rate (ml-1 h). OMD: Organic Matter Digestibility (% 
DM). ME Metabolizable Energy (MjKg -1 DM). SCFA: Short Chain Fatty Acids (mmol). 
a-dMeans in a column with different letters differs significantly (P<0.05). 

 ��!]3 - !Ea�8 '�.  �H��3 i�� ��l3�- �� 
! 5($  "�� � "���?��$*�� QER �� !� P+�I� NC�-� �� �� l3�- "��/(3��'  
Table 3.  In vitro gas production (mol g-1 DM) of  mountainous and plain alfalfa at different stages of growth in the second harvest 

Incubation time (h)  
Treatments1 2  4  6  8  12  24  36  48  72  96  

1  29.12ab  70.75 a  103.12 a 124.0a  155.1a  209.12 a  248.12 a  287.37a  306.37a 315.5a  
2  26.37ab 60.80abc  86.75bc 104.5bc  131.0bc  175.37 cd  212.5bc  241.25cd  266.37bc  275.6bc  
3  23.87bc 53.62bc  76.50 c 93.12 c  119.1c  162.87 d  201.25 c  231.75d  256.62c  266.6c  
4  31.62a 72.00a  102.50 a 120.25 ab  145.5 ab  194.37 ab  235.25a  264.12 ab  287.0 ab  297.2ab  
5  27.00ab 37.65ab  93.25 ab 113.0 ab  144.8 ab  190.37bc  228.0ab  256.5bc  278.6bc  288.2bc  
6  18.41c 49.50c  75.87 c 94.3 c  124.6 c  169.5 d  206.0c  235.75d  257.6 c  267.5c  

SEM  2.22  4.10 4.94  5.41 5.12 5.98 6.63 6.81 7.05 7.23 
1Treatments: 1) mountainous Alfalfa before flowering, 2) mountainous Alfalfa flowering, 3) mountainous Alfalfa after flowering, 
4) plain Alfalfa before flowering, 5) plain Alfalfa flowering and 6) plain Alfalfa after flowering. 
a-dMeans in a column with different letters differs significantly (P<0.05). 

1Treatments: 1) mountainous Alfalfa before flowering, 2) mountainous Alfalfa flowering, 3) mountainous 
Alfalfa after flowering, 4) plain Alfalfa before flowering, 5) plain Alfalfa flowering and 6) plain Alfalfa after 
flowering. Gas yield24: Gas production in 24h (ml g-1 DM), IVDOD: In vitro Dry Matter Digestibility (%), 
IVOMD: In vitro Organic Matter Digestibility (%), PF: Partitioning Factor (mg OM truly degraded/ml gas 
produced in 24 h), MB: Microbial Biomass (mg/g incubated feed), EMB: Efficiency Microbial Biomass, N-NH3: 
Ammonia (mg/dl). 
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Table 5. Coefficient degradability, potential degradability and effective degradability of dry matter of alfalfa 
mountain and plain 

ED PD Degradability parameters Treatments1  
c b a 

61.93ab 77.88a 7.95a 53.58a
 24.28b 1  

52.22bc 64.20c 5.93ab 45.81bc 25.99a 2  
47.81bc 63.00c 4.63b 38.74d 24.29b 3  
64.68a 79.93a 7.87a 55.25a 24.28ab 4  
56.24b  70.44b  7.36ab  48.39b  22.22c  5  
52.79bc 64.34c 7.95a 42.94c 21.59c 6  
3.72 2.54c 0.0077 0.0101 0.0054 SEM 
0.024 0.016 0.124 0.0002 0.0068 P Value  

1Treatments: 1) mountainous Alfalfa before flowering, 2) mountainous Alfalfa flowering, 3) mountainous 
Alfalfa after flowering, 4) plain Alfalfa before flowering, 5) plain Alfalfa flowering and 6) plain Alfalfa after 
flowering. Means within a column with different superscript differ significantly (P<0.05). 
a: the soluble dry matter (%) which is rapidly washed out of the bags and is assumed to be completely 
degradable, b: the proportion (%) of insoluble DM which is potentially degradable by microorganism, c: the 
degradation rate (%) of fraction b per hour, PD: The effective degradability (%) of samples calculated at a 
ruminal out flow rate (r) of 0.02/h, ED: Effective degradability of DM. 
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Abstract 

A study was conducted in order to compare the nutritive value, fermentation and degradability parameters of 
mountainous and plain alfalfa areas at different growth stages (before flowering, flowering and after flowering) 
at secondary harvest in four experiments. Alfalfa samples were randomly taken from a second species of the 
mountainous region (Mountain alfalfa meadows of Barfchal in Minoodasht) and plain (alfalfa plain around the 
Gonbad Kavous) collected and then transferred to the laboratory. The samples were dried for 48 h at 65°C and 
with a two-millimeter sieve were milled. Results showed that mountainous alfalfa compared with mountainous 
alfalfa had higher ether extract, organic matter and crude protein. Extent and rate of gas production were highest 
at before flowering stage in both mountainous and plain Alfalfa (P<0.05). Mountainous alfalfa at flowering 
stage and plain alfalfa at after flowering stage had highest and lowest quickly degradable fraction of dry matter 
(P<0.05). Results from this experiment showed crude protein and ether extract were higher and ash, ADF and 
NDF were lower in mountainous alfalfa than plain alfalfa. Generally, it was concluded that climatic conditions 
could be improved positively nutritive value of mountainous alfalfa compared with plain alfalfa. 
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