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Table 1. Feed ingredients, chemical composition and metabolizable energy (g/kg or as stated) of incubated 

experimental diets containing different levels of whole cucumber plant (WCP) 
Level of WCP in the diet (g/kg DM)     

200  150  100  50  Control
     Feed ingredients  
0  30  80  130  150  Alfalfa  
50  70  70  70  100  Wheat straw  
200  150  100  50  0  WCP  
140 140 140 140 140 Corn grain 
360 360 350 355 350 Barley, ground 
70 70 70 75 80 Soybean meal 
150 150 150 150 150 Wheat bran 
10 10 10 10 10 Vitamin-mineral supplement 
6.0 6.0 6.0 6.0 6.0 Salt 
10 10 10 10 10 Sodium bicarbonate 
4.0 4.0 4.0 4.0 4.0 Dicalcium phosphate 
     Chemical composition 
786 821 854 887 921 Dry matter 
890 898 905 913 920 Organic matter 
137 136 135 137 135 Crude protein 
330 332 335 335 337 Neutral detergent fibre (NDF) 
159 160 165 165 168 Acid detergent fibre (ADF) 
433 431 429 422 418 Non fibre carbohydrates (NFC) 
2.49 2.52 2.53 2.55 2.54 Metabolizable energy (Mcal/kg DM) 

 
 �%/Z2 -  2`��=  ������ _�.&5�/B' ��. % 26+	� ����F Q �. 25	< (�/� &.y /U!% �� b�F �"�  �&'	#�. �" �&') 

Table 2. Comparision of chemical composition of whole cucumber plant (WCP), alfalfa and wheat straw 
(WS) (g/kg DM or as stated) 

  WCP  Alfalfa  WS  SEM P-value 

Dry matter (g/kg fresh weight)  235b  936a  946a 7.31 <0.01  
Organic matter  751b  902a  904a 9.88 <0.01  
Crude protein  145a  146a  32.2b 5.21 <0.01  
Neutral detergent fibre   439b  408b  717a 6.98 <0.01  
Acid detergent fibre   361b  334b  463a 11.2 <0.01  
Ether extract 8.27b 11.7a 7.35b 0.331 0.02  
Non fibre carbohydrates  165b 334a 121c 5.34 <0.01  
Lignin  56.5b  79.6a  86.2a 2.21 <0.01  

a-c Means with different superscripts within the same row differ significantly (P<0.05). Each value is the average of four 
replicates.
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Table 3. Effect of whole cucumber plant (WCP), alfalfa and wheat straw (WS) on gas production (GP), 

fermentation and nutrients digestibility 
 WCP Alfalfa  WS  SEM  P-value  

Total GP (mL) 53.3b 75.3a 44.4c 1.91 <0.01  
b 54.7b 75.5a 54.2c 2.33 0.01  
c 0.062ab 0.075a 0.048b 0.005 <0.01  
IVDMD (%) 48.9b 64.1a 38.4c 1.77 <0.01  
IVOMD (%) 49.5b 63.9a 39.7c 1.85 <0.01  
ME (Mcal/kg DM) 1.67b 1.98a   1.44c  0.045 <0.01  
pH 6.39ab 6.26b 6.59a 0.065 0.02 
Ammonia-N (mg/dL) 17.4a 18.4a 11.5b 1.21 <0.01  
SCFA (mmol/g DM) 3.34a 4.56a 2.61b 0.065 <0.01  
MPS (mg/g DM) 521b 586a 335c 11.9 <0.01  
b, potential of GP from insoluble fraction (ml); c, rate of gas production (/h); IVDMD, in vitro dry matter disappearance; 
IVOMD, in vitro organic matter disappearance; ME, metabolizable energy; SCFA, short chain fatty acuds; MPS, microbial 
protein synthesis; SEM, standard error of means; means within the same row with different letters differ significantly (P<0.05).  
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Table 4. Effect of diets containing whole cucumber plant (WCP) on rumen digestion and fermentation using gas 

production (GP) technique  
Contrast  SEM  Level of WCP in the diet (g/kg DM)    

Quadratic  Linear  200  150  100  50  Control  
0.14  0.21  3.54  69.7  66.5  70.8  63.5  66.8  Total GP (mL)  
0.15  0.22  3.69  69.9  67.1  71.2  65.8  67.4  b  
0.17  0.32  0.008  0.077  0.076  0.086  0.084  0.081  c 
0.41  0.21  1.55  61.7  61.4  61.9  60.9  59.5  IVDMD (%) 
0.22  0.16  1.76  59.7  58.6  60.1  59.3  58.9  IVOMD (%) 
0.41  0.33  0.098  2.08  2.02  2.17  1.99  2.01  ME (Mcal/kg DM) 
0.33  0.23  0.078  6.10  6.21  6.12  6.15  6.11  pH 
0.27  0.34  1.25  19.1  18.8  18.6  19.7  19.4  Ammonia-N (mg/dL) 
0.36  0.19  0.19  5.58  5.44  5.61  5.37  5.41  SCFA (mmol/g DM) 
0.19  0.18  12.1  548  544  563  561  553  MPS (mg/g DM) 

b, potential of GP from soluble fraction (ml); c, rate of gas production (/h); IVDMD, in vitro dry matter disappearance; 
IVOMD, in vitro organic matter disappearance; ME, metabolizable energy; SCFA, short chain fatty acuds; MPS, microbial 
protein synthesis; SEM, standard error of means. 
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Abstract 

This study was conducted to evaluate nutritive value of whole cucumber plant (WCP) and then, assessing its 
different dietary levels effects on in vitro gas production and rumen fermentation parameters using cow rumen 
liqour. For this purpose, firstly chemical composition and rumen fermentation kinetics of WCP were compared 
with wheat straw (WS) and alfalfa hay. After that, the effects of substituting levels of 0, 5, 10, 15 and 20% WCP 
for forage part of the diet were investigated on in vitro digestion and fermentation parameters. Results indicated 
that WCP had lower dry matter (DM), organic matter (OM) and lignin contents than alfalfa and WS (P<0.05). 
However, its crude protein (CP) was considerably higher than WS and also was comparable with alflalfa CP 
content. Neutral detergent fibre and acid detergent fibre contents of WCP were lower than WS (P<0.05), but 
they were similar to alfalfa. Incubation of WCP showed higher total gas production (GP), potential of GP (b), 
DM and OM digestibility and microbial mass production than WS, while they were lower than alfalfa (P<0.05). 
In conclusion, results of present study showed that WCP has favourable chemical composition and nutritive 
value compared to WS, and its CP content also is comparable with alfalfa. Moreover, its incorporation in 
ruminant nutrition up to 20% of diet is recommended.  
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