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ABSTRACT 
 

Two field experiment was carried out at Ras Sudr Research Station, Desert Research Center, at South 
Sinai Governorate, Egypt during two successive growing seasons i.e. 2012 and 2013 to study the effect of three 
sources of irrigation water {well (4000 ppm), fish water and fish & ducks water}, three levels of organic manure 
(Control, 15 m3 and 30 m3 / fed.) and their interaction on growth, yield and chemical composition of six cuts of 
alfalfa (Medicago sativa L.) cv Siwy. The first cut after 90 days from sowing date, cutting intervals were every 
50 days from the previous cut each year. The results indicated that irrigation with fish and ducks water increased 
plant height, fresh and dry forage yields (Ton / fed.) as well as crude protein, carbohydrate, total ash and  total 
digestible nutrients (TDN) for alfalfa plant  through every cut. Irrigation with 4000 ppm increased crude fiber at 
every cut. Whereas increasing organic manure rates from 0 up to 30 (m3 / fed) increased growth and yield at 
every cut. The highest value of crude fiber was obtained by without organic manure. The interaction between 
sources of irrigation water and organic manure had a significant effect on plant height, fresh yield, dry yield, 
total fresh forage yield, dry forage yield, crude protein, total carbohydrate, total digestible nutrients and crude 
fiber of alfalfa with some cuts. 

 
Key words:  South Sinai, fish water, fish & ducks water, organic manure, alfalfa, growth, yield, chemical 

composition 

 
Introduction 
 

The local variety of alfalfa is not accompanied by appropriate increase in local livestock. Enhancement of 
appropriate livestock in the Oasis could feasibly lead to sound use of the available and future expansion of local 
fodder production capabilities as well as the production of on-farm organic manure and composts which could 
be used for recycling of inputs in the agricultural system and improvement of soil resources. 

Alfalfa is widely grown throughout the world as forage for cattle, and it is most often harvested as hay, 
but can also be made into silage, grazed, or feed as green-crop. Alfalfa usually has the highest feeding value of 
all common hay crops and it is often the highest yielding forage plant, but its primary benefit is the combination 
of high yield per hectare and high nutritional quality.  

In Egypt, the government presses hard to increase the food produced to meet the requirements of the 
increasing masses. One of these efforts is to develop the range lands extending along the West Coast of Egypt. 
Ras Sudr (South Sinai) is one of the representative areas, can be invested by cultivating forage plants. Due to its 
aridity and salinity, it needs to be cultivated with specific tolerant species to drought and salinity. Some of the 
problems of Sinai Governorate are the arid land, the rare rain, the calcareous soil and the saline underground 
water besides the drastic environmental conditions that limits its plant cover. So the best choice under the 
previously mentioned conditions is to utilize it for forage cultivation and production and hence increasing 
animal production. 

Water in desert areas are rare and limited in quantity so you must use them and use them in more than a 
productive purpose and most convenient way to this is the fish farming integrated between ducks, fish, plant 
where the ducks contribute to fertilize the water glaucoma that comes out of it while in the water as he 
concludes water from algae in which the water of dissolved oxygen caused consumption and you need fish in 
breathing. (Banerjee, 1986). 

Organic matter added to soil improve the soil structure and feed the microorganism and insects. The more 
beneficial microorganisms in the soil can support, the less bad organisms will survive. The good guys feed on 
harmful microbes like nematodes and certain soil born diseases. They also release their nutrients into the soil 
when they die. So the more beneficial microorganisms that are in the soil, the more nutrients will be in the soil 
and many types of organic matter add still more soil nutrients to the mix. Organic matter also contains acids that 
can make plant roots more permeable, improving their uptake of water and nutrients, and can dissolve minerals 
within the soil, leaving them available for plant roots. Sanjutha et al. (2008) found that increasing FYM up to 15 
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T / ha recorded the highest total dry matter production of Andrographis paniculata plants. However, Abdalla 
and Abdel-Rahman(2013) reported that chicken manure at a rate of 5 Ton / ha recorded the highest mean plant 
height and forage fresh yield of alfalfa in all cuttings compared with the 2.5 and 10 Ton / ha. Also, Kamran and 
Chamheidar (2014) mentioned that increasing cow manure from zero to 100 Ton / ha. increased yields of alfalfa 
in all three harvest.  

The aim of this investigation was to determine the growth, yield and chemical composition of alfalfa 
plant under different sources of irrigation water and organic manure at Ras Sudr conditions. The demand for 
perennial forage crops of good quality for livestock has increased vigorously in recent years. In this respect, 
alfalfa is one of the promising perennial legume forage crop. It is well adapted to a wide range of ecological 
conditions and can produce better forage yield under unfavourable conditions in the newly reclaimed soils.   

 

Material and Methods 
 

  Two field experiment was carried out at Ras Sudr Research Station, Desert Research Center, South 
Sinai Governorate, Egypt during two successive growing seasons i.e. 2012 and 2013 to study the effect of three 
sources of irrigation water, three levels of organic manure and their interaction on growth, yield and chemical 
composition of six cuts of alfalfa (Medicago sativa L.) cv Siwy. The experimental treatments under the 
investigation were as follows: 
A- Sources of irrigation water:  

Three source of irrigation water were used as follows: 
1- Irrigation water (4000 ppm). 
2- Irrigation by fish water. 
3- Irrigation by fish & ducks water. 
B- Organic manure treatments 

Three quantity of organic manure were applied as follows: 
1-Control (without added organic manure) 
2- 15 m3 organic manure / fed. 
3- 30 m3 organic manure / fed. 

These amounts of organic manure were added to the soil before cultivation. 
Alfalfa seeds were sown at April 15, 2012 and replanting in the second season at April 15, 2013. Seeds of 

alfalfa were broadcasted at a rate of 20 kg / fad. after inoculation with Rhizobium meliloti just prior seeding.. 
The experiments were irrigated immediately after sowing. 

Mechanical and chemical analysis of the experimental soil were carried out according to Jackson (1970) 
as shown in Tables (1). The analysis of organic manure and irrigation water are shown in Table (2 and 3) 
respectively.  

Table 1: Physical and chemical analyses of the experimental soil. 
Physical  analyses 

Depth (cm) CaCO3% 
Coarse  sand 
( 1 – 0.5)% 

Fine sand 
( 0.25 – 0.1)% 

Silt 
(0.05 - 

0.002)% 
 

Clay 
< 

(0.002)% 

 
Class 

Texture 

% 

0-30 55.85 54.51 25.88 8.36  11.25 Sandy loam 

30-60 51.21 25.49 60.86 7.20  6.45 Sandy loam 

Chemical  analyses 
Depth 
(cm) 

pH 

E.C dS/m2 

Saturation soluble extract 
Soluble anions (meq / L) Soluble cations ( meq / L) 

CO--
3 HCO-

3 SO4
- - Cl- Ca++ Mg++ Na+ K+ 

0-30 7.7 4.77 0.00 6.00 10.50 31.20 24.00 11.00 10.52 2.18 

30-60 7.4 4.16 0.00 3.00 16.10 22.50 16.83 6.00 17.80 0.97 

 
Table 2: Analysis of sheep dung manure at Ras Sudr region. 

N% P% K% 
0.69 0.45 0.78 

 
Table 3: Chemical analysis of the irrigation water at Ras Sudr region. 

Sources of 
irrigation water 

pH 
EC 

 (dS/m) 
Soluble anions (meg/l) Soluble cations (meg/l) 

Ca-3 HCO-
3 So- 4 Cl- Ca++ Mg++ Na+ K+ 

4000 ppm 7.7 6.25 - 10.30 8.74 20.50 8.69 9.08 21.50 0.48 
Water fish 7.5 6.04 - 10.10 8.66 20.32 8.74 9.15 21.30 0.52 
Water fish and 
ducks 

7.5 6.02 - 10.04 8.62 20.29 8.82 9.22 21.18 0.59 
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Plots were received 150 kg calcium super phosphate / fed. (15.5% P2O5) before sowing during seed-bed 
preparation. In addition, 75 kg ammonium sulphate / fed. (20.5% N) and 100 kg potassium sulphate / fed. (48% 
K2O) were applied in six equal portions; the first portion was added after 15 days from sowing, while the other 
doses were added after each cut. 

 
Data recorded: 
The following traits were measured at each cut. 
 
Growth traits 
Plant height (cm)             
Fresh and dry forage yields (Ton / fed.). 
 
Yield traits 
Total fresh and dry forage yields (Ton / fed.). 
 
Chemical composition 

Total nitrogen was determined by using micro-Kjeldahl method as described by Peach and Tracey 
(1956). Crude protein was calculated by multiplying total nitrogen by 6.25. Total carbohydrate were estimated 
calorimetrically applying the phenol- sulphuric acid method as adopted by Dubois et al. (1951). Crude fiber was 
determined by using the method described in A.O.A.C. (1970). Total digestible nutrients (TDN) was estimated 
by using the   following equations: 
TDN % =74.43 + 0.35 crude protein (CP) % - 0.73 crude fiber (CF) % according to Adams et al. (1964). 
 
The experimental design and statistical analysis: 

Experiment of design was split plot in Randomize complete block with three replications, the main plots 
were devoted to the sources of irrigation water, while the sub-plots were occupied by organic manure. The 
experimental plot area was 10.5 m2 (3 x 3.5 m). 40 g seeds were applied in each plot.  

All data obtained from the experiments were subjected to the proper statistical analysis of variance of the 
split plot design according to the procedure outlined by Snedecor and Cochran (1969). Mean values of 
treatments were differentiated by using L.S.D at 5% level as mentioned by Steel and Torri (1960). 

  

Results and Discussion  
 
Effect the sources of irrigation water, organic manure and their interaction 
Growth and yield characters: 
 
Plant height (cm)  

Data reported in Table (4) indicate that sources of irrigation water had a significant effect on plant height 
of alfalfa at all cuts.  
Irrigation by fish & ducks water produced the highest values of plant height with all cuts at both seasons as 
compared with irrigation by fish water and irrigation by 4000 ppm. The highest value of plant height was 
obtained at fourth cut. Increasing in plant height may be due to the reduction in EC as well as soluble cations 
(Table, 3) by using fish & ducks water. These results are in harmony with those obtained by Radheyshyam 
(1986).  

Results in Table (4) reveal that plant height of alfalfa plants was significantly increased as organic 
manure rate increased. It was fairly true in all cuttings during both seasons. Increasing organic manure rate from 
0 to 30 m3 / fed. increased plant height of alfalfa by 9.80, 6.53, 8.78, 6.21, 6.26 and 6.56 % at first, second, third, 
fourth, fifth and sixth cuts, respectively. Such increase may be due to the role of organic manure in microflora 
activation. Similar results were reported by Rahman et al. (2008) and Abdalla and Abdel-Rahman (2013). Also, 
Results in Table (4) indicated that the interaction between sources of irrigation water and organic manure had a 
significant effect on plant height of alfalfa at second, third and sixth cuts only. At all sources of irrigation water, 
increasing organic manure rate increased plant height of alfalfa at all cuts. However, Interaction between 
irrigation of fish & ducks water with increasing organic manure from 0 to 30 m3 / feddan increased plant height 
by 7.59, 5.14, 7.69, 6.17, 6.72 and 5.89 % at 1, 2, 3, 4, 5 and 6 cut, respectively. 

 
Fresh yield:- 

The results in Table (5) indicated that there were a significant increases in fresh yield per feddan of 
alfalfa plants at all cuts due to irrigation by fish and ducks water expect fifth cut. Plants irrigated with 4000 ppm 
in irrigation water gave 12.23, 5.54, 5.21, 10.15, 8.26 and 9.91 % reduction in fresh yield per feddan compared 
with irrigation by fish & ducks water at 1, 2, 3, 4, 5 and 6 cut, respectively. The depression effect in fresh yield 
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per feddan might be attributed to the increasing in the energy amount required for absorption of water and 
minerals.  

 
Table 4: Effect the sources of irrigation water and organic manure on plant height of alfalfa (Average 2011 and 2012 

seasons) at Ras Sudr region.  
Characters Plant height (cm) 

Cutting Number of cutting 
Treatments 1 2 3 4 5 6 

4000 ppm 
Control 53.7 56.4 58.3 61.9 59.9 58.7 
15 m3 56.1 59.5 60.7 63.4 62.7 61.4 
30 m3 59.2 61.7 63.8 65.8 64.5 63.1 

Mean 56.3 59.2 60.9 63.7 62.4 61.1 

Fish water 
Control 55.3 60.4 60.4 64.7 62.9 61.6 
15 m3 58.8 61.0 63.3 66.6 63.8 63.5 
30 m3 61.9 63.7 66.0 68.9 65.9 65.3 

Mean 58. 7 61.7 63.2 66.7 64.2 63.5 

Fish & ducks 
water 

Control 59.3 62.3 62.4 66.5 64.0 62.8 
15 m3 61.5 64.1 64.9 69.0 66.5 65.2 
30 m3 63.8 65.5 67.2 70.6 68.3 66.5 

Mean 61.5 64.0 64.8 68.7 66.3 64.8 

Organic manure 
Control 56.1 59.7 60.4 64.4 62.3 61.0 
15 m3 58.8 61.5 63.0 66.3 64.3 63.4 
30 m3 61.6 63.6 65. 7 68.4 66.2 65.0 

1= First cut   2= Second cut 3= Third cut  4= Fourth cut  5= Fifth cut    6= Sixth cut 
 

L.S.D. at 5% 
6 5 4 3 2 1 

0.08 0.10 0.06 0.12 0.06 0.08 Sources of water  
0.06 0.13 0.08 0.09 0.08 0.10 Organic manure 
0.12 N.S N.S 0.14 0.11 N.S Interaction 

 
 

Table 5: Effect the sources of irrigation water and organic manure on fresh and dry yield as well as total yield (Ton / fed.) of 
alfalfa (Average of 2011 and 2012 seasons) at Ras Sudr region.  

Total 
dry 

yield 

Dry yield (Ton/fed.) Total 
fresh 
yield 

Fresh yield (Ton/fed.) Characters 
Number of cutting Number of cutting Cutting 

6 5 4 3 2 1 6 5 4 3 2 1 Treatments 
4.733 0.797 0.806 0.766 0.866 0.843 0.678 18.75 3.154 3.102 2.910 3.420 3.371 2.795 Control 

4000 
ppm 

5.146 0.873 0.870 0.866 0.919 0.888 0.761 20.14 3.392 3.325 3.246 3.577 3.516 3.083 15 m3 
5.480 0.936 0.936 0.930 0.972 0.93 0.818 21.13 3.567 3.521 3.424 3.723 3.625 3.268 30 m3 
5.120 0.869 0.871 0.854 0.919 0.887 0.752 20.01 3.371 3.316 3.193 3.573 3.504 3.049 Mean 
5.326 0.914 0.893 0.895 0.927 0.894 0.803 20.49 3.515 3.393 3.313 3.535 3.494 3.242 Control 

Fish 
water 

5.570 0.956 0.937 0.942 0.975 0.926 0.834 21.19 3.644 3.508 3.452 3.672 3.592 3.326 15 m3 
5.836 0.986 0.981 0.977 1.034 0.983 0.875 21.95 3.709 3.619 3.547 3.860 3.758 3.457 30 m3 
5.577 0.952 0.937 0.938 0.979 0.934 0.837 21.21 3.623 3.507 3.437 3.689 3.615 3.342 Mean 
5.535 0.957 0.937 0.926 0.963 0.924 0.828 20.99 3.620 3.470 3.405 3.614 3.582 3.302 Control Fish + 

ducks 
water 

5.766 0.994 0.979 0.966 1.004 0.957 0.866 21.63 3.714 3.594 3.514 3.728 3.645 3.435 15 m3 
6.052 1.026 1.018 1.011 1.071 1.023 0.903 22.45 3.782 3.707 3.633 3.934 3.866 3.529 30 m3 
5.784 0.992 0.978 0.968 1.013 0.968 0.866 21.69 3.705 3.590 3.517 3.759 3.698 3.422 Mean 
5.198 0.889 0.879 0.862 0.911 0.887 0.770 20.08 3.430 3.322 3.209 3.523 3.482 3.113 Control 

Organic 
manure 

5.494 0.941 0.929 0.925 0.956 0.924 0.820 20.99 3.583 3.476 3.404 3.659 3.584 3.281 15 m3 
5.789 0.983 0.978 0.973 1.012 0.979 0.865 21.84 3.686 3.616 3.535 3.839 3.750 3.418 30 m3 

1= First cut   2= Second cut  3= Third cut  4= Fourth cut  5= Fifth cut    6= Sixth cut 
 

Total 
dry 

yield 

Total 
fresh 
yield 

Dry yield Fresh yield 
L.S.D. at 

5% 6 5 4 3 2 1 6 5 4 3 2 1 

0.074 1.05 
0.003 N.S 0.004 0.006 0.004 0.006 0.051 N.S 0.047 0.071 0.085 0.044 

Sources of 
water  

0.058 0.89 
0.002 0.005 0.002 0.004 0.002 0.004 0.044 0.039 0.042 0.063 0.057 0.035 

Organic 
manure 

0.081 1.14 0.005 0.006 N.S 0.008 0.006 0.007 0.58 N.S N.S 0.082 0.092 0.051 Interaction 
 

Moreover, increasing salt concentration in irrigation water in a decreased partial molar free energy of 
water by increasing its osmotic pressure and decreasing its availability to the plants. On the other hand, 
increasing fresh yield of alfalfa by irrigation with fish and ducks water may be due to the ducks contribute to 
fertilize the water glaucoma that comes out of it while in the water as he concludes water from algae in which 
the water of dissolved oxygen caused consumption and required fish to breathing. Results recorded in Table (5) 
show that adding organic manure to alfalfa plants caused significant increase of fresh yield at all cuts. Increasing 
organic manure from 0 to 30 m3 / fed. led to an increase of fresh yield per feddan by 9.80, 7.70, 8.97, 10.16, 
8.85 and 7.46 % at first, second, third, fourth, fifth and sixth cuts, respectively. The increase in fresh yield by 
adding organic manure might be due to the enhancement of mineralization of nitrogenous compounds and 
depression for bulk density and favourable conditions for porosity as well as hydraulic conductivity and 
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releasing higher values of cation, and exchangeable cations. Moreover, the higher fresh yield obtained with 
organic manure could be an inducement of higher nitrogen content of the dung materials (Table 2). 
This finding is in agreement with those obtained by Anna and Vasileva (2013), Awad and Daur (2014) and 
Kamran and Chamheidar (2014).  

Results in Table (5) indicated that the interaction effect between irrigation water and organic manure 
were significant on fresh yield of alfalfa at first, second, third and sixth cuts and it was not significant on fresh 
yield per feddan at fourth and fifth cut. Irrigation by fish and ducks water under 30 m3 / fed. as organic manure 
gave the highest value of fresh yield at all harvests. Third cut gave the highest value of fresh yield as compared 
with other cuts.  

 
Dry yield per faddan 

Results presented in Table (5) showed that irrigation with different sources of water had a significant 
effect on dry yield per faddan of alfalfa plants at first, second, third, fourth and sixth cuts. Plants irrigated by 
fish and ducks water gave the highest value of dry yield (0.866, 0.968, 1.013, 0.968, 0.978 and 0.992 Ton / fed.) 
at first, second, third, fourth, fifth and sixth cuts, respectively, as compared with irrigated by fish water and 
irrigated by 4000 ppm.  

Results in Table (5) indicated that increasing organic manure rates had a significant effect on dry yield 
per feddan of alfalfa plant at all cuts. Increasing organic manure rates from 0 to 30 m2 / fad. increased dry yield / 
fed. by 12.34, 10.37, 11.09, 12.88, 11.26 and 10.57 % at  1,  2, 3, 4, 5 and 6 cut, respectively. This increase may 
be attributed to the effect of organic manure in releasing large amounts of micro as well as macronutrients, 
improving soil physical, chemical, microbiological properties which regards to the increase in plant height and 
fresh yield. All of these factors resulted in more dry matter production. These results were in harmony with 
those obtained by Moghaddam et al. (2006) and Priyadarshani et al. (2013).  

Results in Table (5) indicated that the interaction between irrigation with different sources water and 
organic manure had significant effect on dry yield of alfalfa at all cuts expect, fourth cut. Applying sources of 
water irrigation and, increasing organic manure rate increased dry yield of alfalfa plants at all cuts. However, the 
highest value of dry yield was recorded by fish and ducks water irrigation under applying organic manure at rate 
of 30 m3 / fed.  

 
Total fresh forage yield 

Results in Table (5) indicated clearly that there were significant differences in total fresh yield (Ton / 
fed.) of alfalfa among the studied sources of different irrigation water. In this regard, the highest value of total 
fresh yield (21.69 Ton / fed.) was recorded in plants treated with fish & ducks water. The lowest value of total 
fresh yield (20.01 Ton / fed.) was obtained from irrigated by 4000 ppm. These results may be due to organic 
manure solution help plant to improve stress of salinity.  

Results recorded in Table (5) indicate clearly that organic manure rates had a significant effect on total 
fresh yield (Ton / fed.) of alfalfa plants. There were a significant increase in total fresh yield with increasing 
organic manure rates from 10 to 30 m3 / fed. Fertilizing alfalfa plants with the highest rates of organic manure 
(30 m3 / fed.) increased total fresh yield by 8.77 % as compared with 10 m3 / fed. This increase may be due to 
that organic manure may improve soil structure, mineral availability and soil pH, resulting to more favourable 
edaphic environment for root growth, hence increased fresh yield. Similar findings were obtained by Abdalla 
and Abdel-Rahman (2013), Awad and Daur (2014) and Kamran and Chamheidar (2014).  

Results presented in Table (5) showed clearly that the interaction between different sources of irrigation 
water and organic manure were significant on total fresh yield of alfalfa plants. The maximum value of total 
fresh yield (22.45 Ton / fed.) was obtained by irrigation of fish & ducks water with 30 m3 / fed. organic manure. 
While, irrigation with saline water at 4000 ppm without organic manure for total fresh yield of alfalfa plants 
produced the lowest value (18.75 Ton / fed.).  

 
Total dry forage yields 

Irrigation with different sources of water showed a significant effect on total dry yield of alfalfa plants as 
shown in Table (5). Irrigation with fish and ducks water increased total dry yield by 12.97 % compared with 
irrigated by fish water and 4000 ppm.  

Results in Table (5) indicated that increasing organic manure from 10 to 30 m3 / fed.  for the alfalfa plants 
under Ras Sudr region conditions exerted a significant increase in total dry yield (Ton / fed.).  Raising organic 
manure rate from 10 to 30 m3 / feddan increased total dry yield. The enhancing effect of using organic manure 
on yield may be due to that such organic manures play a role as soil amendment which improves water holding 
capacity of sandy soils and increase macro and micro elements availability in the rhizosphere around root 
system which in turn increased plant growth. The organic manure application to soil also improved the chemical 
and physicochemical properties of the soil.  These finding were in agreement with those obtained by 
Moghaddam et al. (2006), Anna and Vasileva (2013) and Priyadarshani et al. (2013).   
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Data presented in Table (5) showed that the interaction between different sources of water and organic 
manure had a significant effect on total dry yield (Ton / fed.)  of alfalfa plant. On the other hand, the highest 
value of total dry yield was recorded with irrigated fish & ducks water and fertilized by 30 m3 / fed. organic 
manure (sheep dung). While, the lowest value of total dry yield was obtained with irrigated by 4000 ppm 
concentration of saline water under control treatment of organic manure. 

 
Chemical composition: 

Results presented in Tables (6 and 7) showed clearly that sources of irrigated water showed significant 
responses with every cut in respect to crude protein, total carbohydrate and total digestible nutrients of alfalfa, 
while crude fiber was not significant at first cut. Increasing organic manure increased crude protein, total 
carbohydrate and total digestible nutrients in each cut. On the contrary, irrigated water by concentration 4000 
ppm gave the highest crude fiber content as compared with other treatments through each cuts.  
 
Table 6: Effect the sources of irrigation water and organic manure on crude protein and total carbohydrate of alfalfa 

(Average of 2011 and 2012 seasons) at Ras Sudr region.  
Total carbohydrate % Crude protein % Characters 

Number of cutting Number of cutting Cutting 
6 5 4 3 2 1 6 5 4 3 2 1 Treatments 

35.29 34.49 34.27 33.72 32.88 32.27 15.85 16.29 16.45 16.69 17.21 17.74 Control 
4000 ppm 35.63 34.75 34.56 34.00 33.25 32.59 16.32 16.77 17.10 17.20 17.40 18.02 15 m3 

35.95 35.19 34.88 34.20 33.53 33.00 16.69 17.05 17.38 17.42 17.88 18.24 30 m3 
35.62 34.81 34.57 33.97 33.22 32.62 16.29 16.70 16.98 17.10 17.50 18.00 Mean 
35.67 35.04 34.68 34.06 33.27 32.79 16.22 16.79 17.28 17.21 17.45 18.00 Control 

Fish 
water 

35.90 35.32 34.95 34.30 33.52 33.05 16.44 17.12 17.49 17.42 17.77 18.26 15 m3 
36.22 35.65 35.22 34.49 33.85 33.32 16.95 17.35 17.72 17.81 18.20 18.55 30 m3 
35.93 35.34 34.95 34.28 33.55 33.05 16.54 17.09 17.50 17.48 17.81 18.27 Mean 
36.02 35.35 34.75 34.23 33.64 33.10 16.75 17.16 17.39 17.56 18.03 18.29 Control Fish + 

ducks 
water 

36.28 35.67 35.16 34.50 33.89 33.31 17.05 17.39 17.69 17.92 18.24 18.52 15 m3 
36.45 35.93 35.39 34.75 34.25 33.65 17.30 17.75 18.00 18.23 18.51 18.87 30 m3 
36.25 35.65 35.10 34.49 33.93 33.35 17.03 17.43 17.69 17.9 18.26 18.56 Mean 
35.66 34.96 34.57 34.00 33.26 32.72 16.27 16.75 17.04 17.15 17.56 18.01 Control 

Organic 
manure 

35.94 35.25 34.89 34.27 33.55 32.98 16.60 17.09 17.43 17.51 17.80 18.27 15 m3 
36.21 35.59 35.16 34.48 33.88 33.32 16.98 17.38 17.70 17.82 18.20 18.55 30 m3 

1= First cut   2= Second cut  3= Third cut  4= Fourth cut  5= Fifth cut    6= Sixth cut 
 

Total carbohydrate Crude protein 
L.S.D. at 5% 

6 5 4 3 2 1 6 5 4 3 2 1 

0.04 0.08 0.05 0.07 0.10 0.12 0.03 0.04 0.06 0.07 0.04 0.07 
Sources of 

water  
0.02 0.08 0.07 0.06 0.12 0.09 0.01 0.03 0.07 0.04 0.02 0.05 Organic manure 
0.06 0.13 N.S 0.11 N.S 0.15 0.05 N.S 0.08 0.0.9 N.S N.S Interaction 

 

Table 7 : Effect the sources of irrigation water and organic manure on crude fiber and total digestible nutrients of alfalfa 
(Average of 2011 and 2012 seasons) at Ras Sudr region.  

Total digestible nutrients (TDN) Crude fiber % Characters 
Number of cutting Number of cutting Cutting 

6 5 4 3 2 1 6 5 4 3 2 1 Treatments 
60.46 61.17 61.61 62.12 62.98 63.45 26.74 25.97 25.45 24.87 23.93 23.54 Control 

4000 ppm 60.83 61.58 62.05 62.65 63.23 63.77 26.45 25.65 25.16 24.38 23.68 23.24 15 m3 
61.15 61.94 62.37 62.91 63.64 64.13 26.20 25.29 24.85 24.13 23.35 22.85 30 m3 
60.81 61.56 62.01 62.56 63.28 63.78 26.46 25.64 25.15 24.46 23.65 23.21 Mean 
60.87 61.60 62.07 62.55 63.19 63.75 26.35 25.63 25.22 24.52 23.76 23.26 Control 

Fish water 61.12 61.97 62.53 62.85 63.55 64.21 26.11 25.28 24.69 24.22 23.42 22.75 15 m3 
61.54 62.25 62.88 63.22 63.87 64.47 25.79 25.01 24.32 23.89 23.19 22.54 30 m3 
61.18 61.94 62.49 62.87 63.54 64.14 26.08 25.31 24.74 24.21 23.46 22.85 Mean 
61.41 62.01 62.35 62.95 63.67 64.06 25.86 25.24 24.88 24.15 23.38 22.97 Control Fish + 

ducks 
water 

61.84 62.56 62.81 63.36 63.99 64.39 25.42 24.60 24.40 23.75 23.05 22.63 15 m3 
62.11 62.90 63.08 63.79 64.29 64.72 25.17 24.30 24.18 23.31 22.76 22.35 30 m3 
61.79 62.49 62.75 63.37 63.98 64.39 25.48 24.71 24.49 23.74 23.06 22.65 Mean 
60.91 61.59 62.01 62.54 63.28 63.75 26.32 25.61 25.18 24.51 23.69 23.26 Control 

Organic 
manure 

61.26 62.04 62.46 62.95 63.59 64.12 25.99 25.18 24.75 24.12 23.38 22.87 15 m3 
61.60 62.36 62.78 63.31 63.93 64.44 25.72 24.87 24.45 23.78 23.10 22.58 30 m3 

1= First cut   2= Second cut  3= Third cut  4= Fourth cut  5= Fifth cut    6= Sixth cut 
 

Total digestible nutrients Crude fiber 
L.S.D. at 5% 

6 5 4 3 2 1 6 5 4 3 2 1 
0.03 0.05 0.04 0.06 0.02 0.07 0.05 0.08 0.04 0.07 0.05 N.S Sources of water  
0.06 0.05 0.06 0.04 0.05 0.03 0.07 0.05 0.05 0.05 0.07 0.03 Organic manure 
N.S 0.07 N.S 0.08 0.06 0.08 0.09 0.07 0.06 0.09 N.S N.S Interaction 

 

Data reported in Tables (6 and 7) indicated that organic manure fertilizer had a significant effect on crude 
protein, total carbohydrate, total digestible nutrients and crude fiber content of alfalfa plant. Applying 30 m3 / 
fed. organic manure (sheep dung) produced the highest values of crude protein, total carbohydrate % and total 
digestible nutrients in all cuts. These results were in harmony with those obtained by Mohammed et al. (2014) 
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how found that application of organic sources and their combinations increased protein content. While, Rabia et 
al. (2015) showed that using organic fertilizers gave the highest value of crude protein and total carbohydrate of 
cowpea plants. 

Results presented in Tables (6 and 7) showed clearly that interaction between  sources of irrigation water 
and organic manure (sheep dung) had a significant effect on crude protein at third, fourth and sixth cut and total 
carbohydrate of alfalfa plant at first, third, fifth and sixth cut. Interaction had a significant effect on crude fiber 
contents at third, fourth, fifth and sixth cut as well as total digestible nutrients at first, second, third and fifth cut. 
Irrigation with fish and ducks water with applying 30 m3 / fed. organic manure (sheep dung)  recorded the 
highest values of crude protein, total carbohydrate percentage and total digestible nutrients in  all cuts. While, 
irrigation with 4000 ppm without organic manure gave the highest values of crude fiber %. 
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