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SUMMARY 
 

 This study was carried out at Noubaria Experimental Station, Animal Production 
Research Institute, Ministry of Agriculture and Faculty of Agriculture (Tanta), Tanta 
University. Six male adult Barki sheep (42kg± 1.5kg), three each group were used for 
digestibility trails. Four lactating cows were arranged in 4x4 Latin square to carry 
out the lactation experiment. Animals were fed experimental diets containing  

1. Flax straw without (FS). 
2. Flax straw treated with urea  at 4% on DM basis, (UFS). 
3. Flax straw treated with Trichodema viride (FFS). 
4. Flax straw treated with urea and Trichodema viride  (UFFS).  

 The results explained that, FS treatment had significant effect on digestibilities of 
DM (P < 0.0003), OM (P< 0.0001), CF and CP (P < 0.0004), and EE (P < 0.036), 
while no significant effect was detected for NFE. Sheep fed diet containing UFFS 
showed higher (P < 0.0001) digestibility of NDF and cellulose followed by those fed 
FFS containing diet without significant differences .But they had higher (P < 0.0001) 
digestibility of ADL and hemicellulose compared to other diets. While, those fed FFS 
containing diet, had the highest (p < 0.0001) digestibility of ADF (39.76 %). 
Treatments of flax straw had no significant effect on dry matter intake (DMI). But, it 
had significant effect (P < 0.0001) on NB and biological value of N (NB/AN). Diet of 
UFFS was more effective for increasing N-utilization of experimental diets and 
feeding value expressed as TDN (P < 0.0001) and DCP (P < 0.0007). Diet of UFFS 
increased milk yield and yields of milk fat, milk protein and 4 % (FCM) yields. No 
significant influences were observed for milk lactose, SNF, TP, and ash while 
increased (P < 0.0018) milk TS and fat (%). Treatments of FS had no harmful effects 
on blood patterns. UFFS diet showed the best economic feed efficiency followed by 
FFS, FS and UFS diets. It can be concluded from this study that, treatments  with 
urea followed by fungus (T. viride) treatment could be promising for utilization  
straw for sheep and dairy cows. 
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INTRODUCTION 
 

 The digestibility of most of roughages, especially straws, is often low because 
they have high crude fiber. Generally, cereal straws as wheat, rice, barley, and oat 
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straws are the most crop residues used for livestock nutrition. Nowadays, flax straw 
appeared in the surface as its abundant by-products of oil seed flax industry and 
available in a large quantity (31,000 tons/year in Egypt, ARC, 2004).In the same 
time, few trails were conducted to enhance the availability of flax straw for ruminants 
feeding by treatments such as ammoniation and supplemented with barley grain for 
beef cattle (Mann et al., 1988). Also, it was tried to  fed ammoniated flax straw with 
sweet clover hay for sheep (Howard et al., 1991). Many studies have been done to 
enhance the utilization of crop residues of cereal and legumes using pre-treatment 
methods. Urea treatment may be used to optimize the utilization of low quality straws 
by increasing rumen N which led to promote microbial protein synthesis, (Bebe and 
Flex, 1996).Recently, biological treatment especially, fungal treatment is expected to 
make mutation in future for fermentation technology and alternative enzyme 
production systems (Beauchemin et al., 2004). Also, other studies indicated that, 
biochemical treatment may be useful for increasing availability of straws as ruminant 
feeds. ( Eun et al., 2006) indicated that, there was a synergistic effect between 
ammonia pre-treatment and exogenous enzymes derived from fungi (Trichoderma 
viride).The synergy may indicate that ammoniation remove phenolic compounds and 
disrupt the lignin carbohydrate complex, therapy increasing the accessibility of straws 
to enzymatic action. In meantime, the higher cost of the concentrate led to the 
scientists to find out new resources in order to solve part of such situation. So, the aim 
of this study is to evaluate the use of flax straw as one of untraditional agricultural by- 
products, and to find out the effect of urea treatment, biological treatment using the 
fungus Trichoderma viride, and their combination on chemical composition, cell wall 
degradation, and N-utilization in sheep fed flax straw diets. Blood picture and milk 
production by dairy cattle fed the same straw are also studied and economical 
efficiency of using such straw considered as well.  
 
MATERIALS AND METHODS 
 
 This study was conducted at Noubaria Experimental Station, Animal Production 
Research Institute, Ministry of Agriculture and Faculty of Agriculture(Tanta), Tanta 
University. Urea treatment was conducted by spraying two stacks of chopped flax 
straw   (2-3 cm length) with 4% urea solution ( 100 kg, weight/ 4 litre,volume on DM 
basis). After spraying, flax straw was covered with a plastic sheet and stored for 28 
days (during October to February)  as reaction period, then the plastic sheet was taken 
off from one stack and treated flax straw was left for 3 days for aeration (Chauhan, 
1982). The second stack was treated with the fungus (Trichoderma viride. The 
Trichoderma viride) as explained by Gupta, 1988 (the fungus was grown and 
maintained on corn meal agar and incubating at 34 to 37oC for 28 days), in order to 
combine chemical with biological treatment.  
 Untreated or treated flax straw was offered to animals ad-libitum as roughage in 
four diets, untreated flax straw (FS)as a control and treated flax straw with 4% urea 
(UFS), fungus (Trichoderma viride, FFS), and urea, then with the fungus, 
Trichoderma viride (UFFS).While, concentrate feed mixture (CFM) was offered  at 9 
kg, according to NRC (1985) for sheep. Chemical analysis of the experimental diets 
and CFM were presented in Table (1). Six adult Barki male sheep (42 + 1.5 kg) were 
used to conduct the digestibility trails, in order to evaluating the nitrogen utilization, 
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and feeding values. The digestibility trails lasted about 21 days as preliminary period, 
followed by 7 days as a collection period. The animals were kept in individual cages 
and fed the experimental diets and water was available all the time. Feed, refusal feed 
and faces were analyzed according to method of A.O.A.C. (1984). The cell wall 
constituents as NDF, ADF and ADL were estimated according to Goering and Van 
Soest (1979). Four Frisian cattle, ( weighted 500 to 550 kg LBW) were used in 4 x 4 
Latin square design to study the effect of treated flax straw  in  lactating cows diets on 
milk production, milk composition and blood picture. The experiment was started 
after 5 weeks of the calving and lasted about 4 weeks. Flax straw was offered ad-
libitum to animals and CFM (concentrate feed mixture) was offered according to 
NRC (1988). Drinking water was available all the time. Daily milk production was 
recorded once a week for each cow. The morning milk samples immediately cooled. 
Total solids (TS) were determined by weighting after drying at 110oC for 3 to 4 hrs 
till fixed weight. Milk fat was determined according to Gerber’s methods described 
by Ling (1963) and solid not fat (SNF) was calculated by the difference. Fat corrected 
milk (FCM, 4%) was calculated according to Gaines (1923) using the following 
equation: 
  FCM = 0.4 M + 15.0 F       Where M = milk yield,     F = fat yield. 
 
Table 1. Chemical analysis of the experimental roughages and CFM on DM 
basis 

                     Diets 
 Nutrients 

FS UFS FFS UFFS CFM 

Dry matter (DM) 
Organic matter (OM) 
Crude protein (CP) 
Crude fiber (CF) 
Ether extract (EE) 
Ash 
Nitrogen free extract (NFE)

89.33 
81.84 
3.03 
46.27 
0.63 
18.16 
31.91 

88.63 
80.46 
7.61 

38.17 
0.60 

19.54 
34.08 

89.06 
79.64 
8.68 

36.84 
0.73 

20.36 
33.39 

88.86 
78.33 
9.82 

35.13 
0.66 

21.67 
32.72 

88.14 
91.9 

15.39 
6.52 
3.29 
8.10 
66.7 

Cell wall constituents 
Neutral detergent fiber 
(NDF) 
Acid detergent fiber(ADF)  
Acid detergent lignin 
(ADL) 
Hemicellulose 
Cellulose 

 

 
81.21 
58.35 
19.63 
22.86 
38.72 

 
75.66 
56.17 
18.45 
19.49 
37.72 

 

 
73.18 
53.22 
18.11 
19.26 
35.11 

 

 
68.35 
50.09 
17.23 
18.26 
32.86 

 

 
17.12 
12.36 
1.38 
4.76 

10.98 

FS         Untreated flax straw diet. 
UFS       Flax straw treated with urea diet.     
FFS       Flax straw treated with fungus (Trichoderma viride) diet. 
UFFS     Flax straw treated with urea then with fungus diet. 
CFM     Concentrate feed mixture 
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 Blood samples were taken from each cow at weekly intervals then were stored at 
-20oC until subsequent analysis for hemoglobin and some other plasma patterns 
contained total protein albumin, globulin, aspartic amine transaminase (AST, GOT), 
alanine amino transferase (ALT, GPT) and urea. Plasma was separated frozen and. 
Plasma protein, albumin, AST and ALT were estimated by spectrophotometer using 
commercial  kites. Data were statistically analyzed using procedure of SAS (2000). 
Duncan’s Multiple Range Test (Duncan, 1955) was used to compare among means of 
each trait. 
 
RESULTS AND DISCUSSION 
 
Digestibility and cell wall composition: 
 A significant increase (P<0.05) of all nutrients, NDF and cellulose digestibility 
coefficient, (except for NFE) was observed when experimental animals fed on 
different treated FS (Table 2). However, both fungi treatments were showed the 
highest nutrients digestibility values than those of the other diets. No significant 
difference was observed between sheep fed untreated or treated FS with urea for DM 
and EE digestibilities. Sheep fed diet contained UFFS had higher (P < 0.0001) 
digestibility for ADL and hemicellulose than those fed on the other diets, but it had 
less (P < 0.0001) digestibility of ADF compared to those fed on FFS . Feeding values 
expressed as TDN and DCP were high (P< 0.0001 and  P< 0.0001, respectively) in 
diets contained FFS and UFFS compared to the other diets. Lower  nutritive values 
were recorded for sheep fed diets contained untreated FS. The mechanism by which 
alkali treatment improved the efficacy of enzymes for enhancing feed digestion 
remains unknown, but it could be suggested that, removal of the phenolic barriers that 
impede the microbial digestion of the feed may be involved (Wang et al., 2001). Rai 
et al. (1989) reported that, applying exogenous fibrolytic enzymes (EFE) onto 
untreated straw had no significant effects on digestion while, Rode et al. (1999) found 
that, fibrolytic enzymes (FE) produced by fungus significantly increased DM, OM, 
NDF, ADF, and CP digestibility by dairy cows .Treating feeds with fungus may 
improve digestibility via a number of different mechanism including, direct 
hydrolysis, enhanced microbial attachment, changes in viscosity, complementary 
actions with ruminal enzymes, and changes in the site of nutrient digestion 
(Beauchemin et al., 1998). The superiority of most digestibility coefficient of 
nutrients for especially, NDF, ADF, and cellulose, as well nitrogen utilization showed 
for sheep fed diets containing UFFS compared with untreated straw, suggesting a 
synergistic effect of urea  pre-treatment and EFE application through fungi on   
microbial activity in the rumen. This suggestion probably arises from the combination 
of the alkali-mediated removal of structural barriers to rumen microbial colonization 
and exogenous fibrolytic enzymes (EFE) mediated greater availability of soluble 
sugars for microbial growth (Wang et al., 2004).  
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Table 2. Effect of the experimental diets on the nutrients digestibility coefficients  
               Diets   
Digestibility   

FS UFS FFS UFFS 

 
DM 
OM 
CP 
CF 
EE 
NFE 
NDF 
ADF 
ADL 
Hemicellulose 
Cellulose 
TDN (%) 
DCP (gm/day) 

 
58.40± 1.30 b 
62.65 ± 0.91c 

48.90± 2.46 c 
30.45± 2.29 c 
79.93± 1.27 b 

78.19± 0.98 
20.93± 0.03 c 
19.74±0.08 d 
23.27± 0.03 d 
18.78± 0.02 d 

17.92± 0.03 c 
58.01± 0.56 c 

5.62 ± 0.38 c 

 
60.46 ± 0.37 b 

67.27 ± 0.18 b 
55.29 ± 0.71 b 
36.45 ± 0.14 b 
83.14 ± 0.10ab 
78.29 ± 0.47 

27.03 ± 0.09 b 
28.24 ± 0.02 b 
30.91 ± 0.02 c 
23.72 ± 0.02 c 
36.96 ± 0.02 b 
62.01 ± 0.06 b 

7.19 ± 0.06 b 

 
66.94 ± 0.21 a 
70.27 ± 0.10 a 
61.62 ± 0.21 a 
48.16 ± 1.60 a 
84.84 ± 0.60 a 
78. 39 ± 0.02 
38.67 ± 0.02 a 

39.76 ± 0.02 a 

43.21 ± 0.01 b 
36.93 ± 0.04 b 
38.00 ± 1.15 a 

64.51 ± 0.06 a 

8.14 ± 0.60 a 

 
67.48 ± 0.29 a 
71.94 ± 0.13 a 
62.14 ± 1.33 a 
50.36 ± 1.03 a 
85.63 ± 0.38 a 
80.06 ± 0.22 

38.82 ± 0.01 a 

25.83 ± 0.04 c 
47.08 ± 0.01 a 

37.13 ± 0.01 a 

36.65 ± 0.02 a 

65.38 ± 0.1 a 

8.39 ± 0.19 a 

a, b, c and d means in the same raw with no common superscript are significantly different (P<0.05). 

 
Nitrogen utilization: 
 Higher (P<0.0001) nitrogen intake (NI) was noticed for sheep fed diets contained 
either FFS or UFFS, followed by those fed UFS (Table 3). The lowest (P<0.0001) NI 
was showed by untreated FS. All sheep fed the experimental diets had positive 
nitrogen balance (NB) The highest  (P< 0.0001) NB value was obtained by sheep fed 
diets contained UFFS, followed by those fed on FFS, then  UFS and FS diets, 
respectively. he pervious results may be explained that, treatment with fungi allow 
some kind of applying enzymes to feed in this fashion, binding the enzyme to the 
substrate and may result in a conformational change that makes the enzymes more 
resistance to proteolysis. This approach offers exciting possibilities for using enzymes 
to improve nutrient digestion, N-utilization, and the same time, reduce animal fecal 
(Kung et al., 2000).  
 
Table 3. Effect of the experimental diets on nitrogen–utilization by sheep  
                 Diets 
     Items 

FS UFS FFS UFFS 

Dry matter intake (DMI) 
Nitrogen intake (NI) 
Nitrogen balance (NB) 
Absorbed nitrogen (AN) 
NB / NI 
NB/AN (Biological value) 

1264.64±37.62 
23.10±0.40 c 

4.08±0.42 d 

11.29±0.53 c 

19.39±0.67 c 

39.64±1.04 c 

1209.29±5.56 
25.14 ± 0.04 b 

5.29 ± 0.10 c 

13.90 ± 0.10 b 

21.06 ± 0.36 c 

38.11 ± 0.99 c 

1226.63± 4.07 
25.91 ± 0.01a 

6.94 ± 0.19 b 

15.97 ± 0.06 a 

26.80 ± 0.74 b 

43.47 ± 1.06 b 

1229.72± 3.96 
26.57 ± 0.04 a 

8.52 ± 0.16 a 
16.51 ± 0.37 a 
32.07 ± 0.63 a 
51.61 ± 1.17 a 

a, b,c and d means in the same raw no common superscript are significantly    
different(P<0.05). 

        
 Lactation experiment: 
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There were no significant effects when  treated flax straw was fed to lactating 
cows on milk lactose, SNF, TN , and ash (Table 4), however significant influences 
were observed for milk TS (P< 0.0001 ) and milk fat (P< 0.0018 ). Animal fed on 
FFS diet  had the highest milk TS value  while, those fed on UFFS diet had a higher 
milk fat, while FS had lower milk TS and milk fat (11.73 vs. 11.57 % and 3.41 vs. 
3.26 %). Treated flax straw with fungus significantly (P < 0.0001) enhanced milk 
yield, 4% FCM, fat and protein yields. Treating feeds with EFE improved cow's 
performance (Schingoethe et al., 1999; Beauchemin et al., 2004). For example, 
Stokes and Zheng, 1995, reported that, using enzymes on forage increased DMI by 
10.7% and milk yield by 14.2%. In this study milk yield was increased by 20% for 
treatment of FS with urea than with the fungus, while the increase was only 9.8% for 
the fungus treatment, compared with the untreated FS. 

 
Table 4. Effect of the experimental diets on milk yield and milk composition 
        Diets 
Items      

 
FS 

 
UFS 

 
FFS 

 
UFFS 

Yields (kg / week) 
Milk yield ( Kg) 
Fat yield ( Kg) 
Protein yield(Kg) 
FCM (4 % ) 
Milk composition 
Lactose 
TS  
SNF 
Fat 
TP 
Ash 

  
12.66 ± 3.310 c  
0.41 ± 0.120 c 

0.42 ± 0.100 c 

15.37± 4.208 c 

 
4.02 ± 0.082 

11.57 ± 0.055 c 

8.32 ± 0.071 
3.26 ± 0.064 c 

3.30 ± 0.034 
0.99 ± 0.015 

 
12.73± 2.060 c 

0.43 ± 0.101 bc 

0.42 ± 0.079 c 

15.79 ± 3.23 c 

 
4.02 ± 0.900 
11.62±0.057 bc 

8.34 ± 0.059 
3.29 ± 0.053 bc 

3.30 ± 0.032 
1.01 ± 0.020 

 
13.90± 2.527 b 

0.47 ± 0.115 b 

0.46 ± 0.086 b 

17.36 ± 3.23 b 

 
4.036 ± 0.098 
11.73± 0.061 a 

8.38 ± 0.067 
3.34 ± 0.066 ab 

3.34 ± 0.038 
1.01 ± 0.030 

 
15.36 ± 2.48 a 

0.52± 0.0121 a 

0.51 ± 0.096 a 

19.11 ± 3.95 a 

 
3.97 ± 0.117 
11.70±0.064 ab 

8.29 ± 0.068 
3.41 ± 0.071 a 

3.32 ± 0.037 
1.00 ± 0.034  

  a,b,c and d means in the same raw no common superscript are significantly different (P<0.05). 
T S   Total solids   
SNF   Solid not fat     
TN   Total – N     
FCM    Fat–corrected milk (4%) 
 

Blood parameters: 
 Biological or/and chemical treatment had a significant influence  (P<0.0001) on 
blood patterns determined as TP, globulin, albumin, A/G , urea, AST, and ALT 
(Table 5). Cows fed urea–treated FS diet had a higher activity of kidney as a result of 
increasing blood urea, AST, and ALT compared with other experimental diets fed to 
cows. The same trend was found by urea treatment for blood globulin, while blood 
TP was higher with urea and fungus treatment. On the other hand, blood albumin and 
A/G were higher with fungi treatment. Generally, blood patterns were within the 
normal range when experimental diets fed to cows (Fouad et al., 1998, Gaines, 1923, 
and Ibrahim, 2001).  
 
Economic feed efficiency: 
 Feeding experimental diets to lactating cows showed that, daily feed cost and 
average of daily milk yield were more with UFFS diet followed by FFS, UFS, and FS 
diets (Table 6). A similar trend was achieved with UFFS diet as average return of 
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milk yield. Generally, UFFS diet had more economic efficiency followed by FFS, FS, 
and UFS (235.08, 226.14, 217.28, and 208.39 %, respectively). 

 
Table 5. Effect of experimental diets on blood parameters of lactating cows 

            Diets 
Items      

FS UFS FFS UFFS 

TP (g/100 ml) 
Globulin(g/100ml) 
Albumin(g/100ml) 
A/G (%) 
Urea (g/100 ml) 
AST (U/L) 
ALT (U/L) 

6.90 ± 0.01c  
3.77 ± 0.73d 
3.14 ± 0.03c 
0.85 ± 0.12b 
36.71± 0.16d 
61.94± 0.11d 
16.55± 0.14c 

7.96 ± 0.02b 
4.70 ± 0.04a 
3.42 ± 0.02b 
0.81 ± 0.01b 
40.87±0.09a 
66.78±0.14a 
18.71±0.04a 

7.70 ± 0.01b 
3.96 ± 0.01c 
3.75 ± 0.01a 
0.94 ± 0.01a 
38.50 ± 0.17c  
65.35 ± 0.19c 
18.51 ± 0.15a 

7.80±0.09a 
4.10 ± 0.05b 
3.68 ± 0.01a 
0.91 ± 0.14a 
39.93 ± 0.01b 
65.84 ± 0.12b 
18.04 ± 0.09b 

 a,b,c and d means in the same raw no common superscript are significantly different      (P<0.05). 
TP   Total protein  
A/G   Albumin/ globulin  
AST Aspartic amine transaminase enzyme  

 
Table 6. Effect of the experimental diets on economic feed efficiency of the 
experimental lactating cows 
                      Diets 
Items      

 
FS 

 
UFS 

 
FFS 

 
UFFS 

Feed intake 
CFM 
Roughage(Flax straw) 
Total daily feed cost (L.E) 
Average daily milk yield (kg/d) 
Price of daily milk yield (L.E) 
Cash return 

 
9 

4.28 
8.74 
12.66 
18.99 
10.25 

 
9 

4.97 
9.18 
12.75 
19.13 
9.95 

 
9 

5.09 
9.22 

13.90 
20.85 
11.63 

 
9 

5.74 
9.75 
15.28 
22.92 
13.17 

CFM     Concentrate feed mixture      L.E      Egyptian pounds 
Price of concentrate feed mixture (CFM), untreated flax straw (FS), flax straw treated with urea (UFS), 
fungus (FFS), and urea then fungus (UFFS) were LE 900, 150, 217, 220, and 287  for ton, respectively. 
Market price of 1 kg of cow milk was LE 1.5  

 
CONCLUSION 
 
 It can be concluded from this study that, treatment of flax straw with urea 
followed by fungus (T. viride) treatment was found to be the most economic 
promising in order to have good utilizing of flax straw . 
 So, it could be advice to treat flax straw with urea then Trichoderma viride 
without harmful effect on rumen function and performance of sheep. 
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الهضم واالستفادة من النتروجین واالداء فى االبقارالحالبة المغذاة على تبن الكتان المعامل 

 كیمیائیا او بیولوجیا او بیوكیمیائیا

 

 عبد العزیز محمد ،٢محمد حلمى محمد یاقوت، ١ محمد الفاتح ریاض حماد،١حسن محمود الجندى

   ١عبد العزیز

  

   وزارة الزراعة،نتاج الحیوانىإلمعهد بحوث ا -٢، جامعة طنطا، كلیة الزراعة، نتاج الحیوانىإلقسم ا -١

   

 استخدم في هـذه التجربـة أغنـام البرقـي.تم إجراء هذه التجربة في وحدة تجارب النوباریة وكلیة الزراعة بطنطاو  

كنتـرول ( ان الغیـر معامـل  تـبن الكتـ-١:   عالئـق تـشمل ٤في هذه التجربة تم استخدام  .وابقار الفریزیان الحالبة

 تبن الكتان -٤) تریكودرما  فیردى (  تبن الكتان المعامل بالفطر -٣% ) ٤(  تبن الكتان المعامل بالیوریا -٢) 

  . المعامل بالیوریا ثم بالفطر

ك وقد أشارت النتائج الى ان معاملة تبن الكتان لها تأثیر معنوي علي زیادة معامالت هضم المادة الجافة وذلـ  

والمـــستخلص االیثیـــري عنـــد  ) ,٠٠٠١(والمـــادة العـــضویة عنـــد مـــستوي معنویـــة  ) ,٠٠٠٣(عنـــد مـــستوي معنویـــة 

واأللیـــاف الخـــام عنـــد مـــستوي معنویـــة ) ,٠٠٤(والبـــروتین الخـــام عنـــد مـــستوي معنویـــة  ) ,٠٣٦( مـــستوي معنویـــة 

 لمعـامالت هـضم هـذه المكونـات علـي حققت علیقة تبن الكتان المعامل بالیوریا ثم بالفطر اعلـي القـیم) . ,٠٠٠٤(

لـم یتحقـق أي .التوالي فى حین حققت العلیقة الكنترول اقل معامالت هضم لهـذه المكونـات الغذائیـة  علـي التـوالي 

تــأثیر معنــوي للعالئــق المختبـــرة علــى هــضم الكربوهیــدرات الذائبـــة وقــد تحققــت نفــس التـــاثیرات لعلیقــه تــبن الكتـــان 

) األلیـاف المحایـدة والجنـین والهیمـسیللوز ( طـر علـي هـضم مكونـات جـدر الخالیـا وزیادتهـا المعامل بالیوریا ثم الف

لـــم تظهـــر . بینمـــا حققـــت علیقـــة تـــبن الكتـــان المعامـــل بـــالفطر أعلـــي معـــدل لهـــضم األلیـــاف الحامـــضیة والـــسیللوز 

ة عالئــق تــبن الكتــان أظهــرت معاملــ. العالئــق المختبــرة أي تــأثیر معنــوي  علــي المــادة الجافــة المهــضوم للعالئــق 

بینما اقل القـیم  ) ,٠٠٠١( تأثیر معنوي على المیزان االزوتي و والقیمة البیولوجیة للنتروجین عند مستوي معنویة 

أظهــرت العالئــق المختبــرة فــروق معنویــة فیمــا بینهــا . الكنتــرول والغیــر معاملــة لهــذه القیاســات تحققــت مــع العلیقــة

( وذلــك عنــد مــستوي معنویــة  )  TDN(بالنــسبة للقیمــة الغذائیــة والمقــدرة بإجمــالي المركبــات الغذائیــة المهــضوم 

ن المعامـل أعطـت علیقـة تـبن الكتـا ) . , ٠٠٠٧(والبروتین الخام المهـضوم وذلـك عنـد مـستوي معنویـة  ) ,٠٠٠١

ـــة المهـــضوم  والبـــروتین الخـــام  % ) ٦٥.٣٨(بالیوریـــا ثـــم بـــالفطر أعلـــي القـــیم بالنـــسبة إلجمـــالي المركبـــات الغذائی

رأس /  جـم ٨.٣٩،  % ٥٨.٠١( بینما أعطیت العلیقة الكنترول اقل القیم ) یوم / رأس /  جم ٥.٦٢( المهضوم 

 میجا ٢.٠٦( ة حسابیا أعطت العلیقة الغیر معاملة اعلي القیم بالنسبة للطاقة الكلیة المقدر. على التوالى ) یوم / 

وأعطت العلیقة المعاملة بالیوریا ثم بـالفطر اقـل القـیم للطاقـة الكلیـة المحـسوبة ) كجم مادة عضویة مهضوم/ جول 

ن أظهرت معاملة تبن الكتان تأثیر معنوى بالنـسبة لـدهن اللـب ).ةكجم مادة عضویة مهضوم/  میجا جول ١.٥٨( 

) الالكتــوز ( بینمــا لــم تظهــر معاملــة تــبن الكتــان أي تــأثیر معنــوي علــي مكونــات اللــبن والمتمثلــة فــي ســكر اللــبن 

. قیاسات الدم المقدرة بـصفة عامـة كانـت فـي المعـدل الطبیعـي لهـا. والمكونات الصلبة الغیر دهنیة وبروتین اللبن.

ریــا ثــم بــالفطر أعطــت اعلــي عائــد مــن إنتــاج اللــبن مــابین أشــارت النتــائج إلــي أن علیقــة تــبن الكتــان المعامــل بالیو
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كما أعطت نفس العلیقة أفضل معدل استفاده اقتصادي یلیها علیقة الفطـر ثـم العلیقـة الكنتـرول  . العالئق المختبرة 

  . وفي النهایة العلیقة المعاملة بالیوریا 

  .    لتحسین كفاءة االستفادة من تبن الكتانونتیجة لذلك فیمكن التوصیة باستخدام معاملة الیوریا ثم الفطر   

 
 


