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Abstract: A study was carried out in the Faculty of Agriculture, University of Khartoum to appraise the possibility of using Red Sea water mixed with fresh water on the performance of four forage species (Chloris gayana, Cyampsis tetragonoloba,, Eragrostis tef (tremula) and Sorghum bicolor). The study consisted of a laboratory experiment to test the effect of different sea water concentrations on the germination of the tested species using Petri dishes, and a second pot experiment for evaluating growth performance of the four species using the same concentrations used in the Petri dish experiment.  The different sea water concentrations used were fresh water only with an EC =0.4 dsm-1 (control), 1: 20 seawater /fresh water with an EC=3.095dsm-1 (level 1), 1:10 sea water/fresh water with an EC=5.54dsm-1 (level 2) and 1:2.5 sea water/fresh water with an EC=16.57 dsm-1 (level 3). A Randomized Complete Design (RCD) with four replications was used in both experiments. The germination test experiment showed that seeds of Sorghum bicolor and Cyamopsis tetragonoloba germinated at all levels of salinity used in the experiment, but seeds of Eragrostis tef and Chloris gayana failed to germinate at the high level of salinity having an EC=16.57 dsm -1 (level 3). The pot experiment showed that Chloris gayana and Eragrostis tef  grew satisfactorily at all levels of salinity used but Sorghum bicolor was able to tolerate up to the second level (EC=5.54 dSm-1)only. However, Cyamopsis tetragonoloba failed to grow at all levels of salinity used. It was found that plant seed germination and plant growth significantly (P≤0.01) decreased with increased Sea water in the irrigation water depending on the type of plant This study open avenues for utilizing red sea water when diluted with fresh water in the production of certain forage crops in the red sea shore basin. However, further field experiments are needed to support this finding. The rainwater that is lost during winter as runoff can be harvested and utilized for this purpose. 
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INTRODUCTION
The Red Sea State faces a number of major environmental issues. The scarcities of fresh water and land and vegetation degradation are the most pressing problems. Recently marginal lands and some rangelands were put under cultivation to increase food supply. Desertification and overgrazing led to the deterioration of natural vegetation cover and accelerated desertification. Collecting and uprooting woody species for fuel, ploughing and mismanagement of water resources are the principle causes of rangeland vegetation degradation. As a result desirable range species have been slowly disappearing.  Many arid and semi-arid regions in the world contain soil and water resources that are too saline for most of the common economic crops (Nerd and Pasternak, 1992). The utilization of halophytic plants in pastures and fodder production in saline soil is the only economic solution presently available. Some halophytes not only tolerate high levels of salinity, but reach optimal level of growth under saline conditions (Flowers et al., 1977; Ungar, 1991).

Vast tracts of arid and semi-arid areas in the world are subjected to desertification due to water deficits associated with scanty and uneven distribution of rainfall and dry spells following the rainy season (Armitage,1984). These degraded lands are usually left for pastures, but forage productivity of these lands is low, unstable and unremunerative. Moreover, there is no pasture management and reseeding is rarely done. Palatable plant species are overgrazed even during the rainy season, invariably leading to acute fodder shortages. If the saline underground-water could effectively be utilized for irrigation purposes, this may help solving the problem. There is a large body of information available on the tolerance of forage grasses to salinity, especially those adapted to water logged saline conditions (Ahmed and Ismail,1992;Truog and Roberts,1992; Kumer, 1998; Qureshi, and  Barrett-Lenard,1998).Though the perennial forages are more tolerant than annual fodders, it is difficult to draw general conclusions about their performance under the simultaneous existence of drought as well as salinity stresses. Moreover, the forages must be adapted to other local agro-climatic conditions, e.g. high calcareousness of arid soils. Since irrigation with saline water results in the addition of salts to the soil, salts may gradually accumulate in the root zone to a detrimental level. Thus, optimal irrigation with saline water should entail irrigation schedules to eliminate excessive buildup of salinity in soils, but at the same time ensure adequate growth. The two major environmental factors that currently reduce plant productivity are drought and salinity and these stresses cause similar effects in plants due to water stress. 
The Main objective of this study is to examine the effect of different ratios of mixed seawater and freshwater on the germination and growth of some forage crops.
MATERIALS AND METHODS

Experiment description

Two experiments were carried out at the Faculty of Agriculture, University of Khartoum. The first was a laboratory experiment to test the effect of salinity on germination of some forage species, and the second was a pot experiment, carried out from February to May 2007, for the appraisal of potential use of mixed Red Sea water  with fresh water for irrigation of the same forage species. The water was brought from the Red Sea at Port Sudan.                                                                                          

The experiment was conducted in the Nursery of the Faculty of Agriculture, Shambat )University of Khartoum).
Plant material
Four forage plant species were selected for this study. They were:            

1- Cyamopsis tetragonoloba, -Guwar
2-  Chloris gayana.-Afan alkhadeem
3-  Sorghum bicolor-Abu sabein
4- Eragrostis tef- Teff
Soil 
 The soil used was brought from Western Omdurman. Some prosperities of     the soil are given in Table 1. 
Table 1. The main physical and chemical properties of the soil used.

	Soil Texture
	Chemical Properties
	Field

Capacity

(%)
	Particle-size distribution (%)

	
	ECe 

(dS/m)
	SAR
	pH
	
	Sand
	Silt
	Clay

	Loamy sand 
	4.36
	4.61
	7.7
	13.6
	82.1
	3.1
	14.8


Irrigation water 
Red Sea water was mixed with freshwater (EC 0.4 dsm-1) to attain different levels of salinity for irrigation of the selected types of plants at germination in the laboratory and at vegetative growth stages in pots.The Seawater was analyzed for the main cations, anions, and EC, as shown in Table 2 below. 
Table 2. Main chemical properties of the Red Sea water

	Cations

(me/L)
	Anions
(me/L)
	EC

dSm-1

	Na
	Ca
	Mg
	K
	T.D.S
	Cl
	HCO3
	SO4
	57

	653
	28
	121
	138.1
	922.1
	835
	14.7
	72.4
	


Germination Test

Filter papers were placed on Petri dishes wetted by either tap water or by Red Sea water mixed with freshwater at different EC levels. Each dish contained 10 seeds.

The irrigation water salinity levels were as follows

Level 0: tap water   EC = 0.4 dsm-1 as Control.

Level 1 =1:20 by volume (Seawater: Freshwater), EC = 3.095 dsm-1  
Level 2= 1:10 by volume (Seawater: Freshwater), EC = 5.54 dsm-1
Level 3= 1:2.5 by volume (Seawater: Freshwater), EC = 16.57 dsm-1 

      Each Petri dish contains 10 seeds. 

The dishes were arranged in Randomized Complete Design (RCD), with four replications, in the laboratory of Desertification and Dessert Cultivation Studies Institute, University of Khartoum on 21 January 2007. 
The pot experiment
A mass of 3.75 kg of the loamy sand soil were placed in pots, 27 cm in height and 26cm internal diameter. The soil was packed by gentle tapping. This gave a dry soil bulk density of approximately 1.7g cm-3. The top 7 cm of the pots were left for irrigation water.. The pots were arranged in Randomized Complete Design (RCD) in the Nursery of the Faculty of Agriculture, University of Khartoum. There were 3 levels of mixed Red Sea/ fresh water treatments and a control (fresh water only) to investigate the effect of water salinity on the growth of the 4 selected species.. Ten seeds of Cyamopsis tetragonoloba , 15 seeds of Chloris gayana, 10 Seeds of Sorghum bicolor and 20 seeds of Eragrostis tef were sown in each pot and was irrigated during the first week of germination by a fresh water having EC = 0.4 dSm-1. The EC of irrigation water treatments were the control = 0.4 dSm-1 and saline water of ECs 3.09 dSm-1, 5.54 dSm-1 and 16.57 dSm-1.Treatments were commenced after 45 days from sowing. The irrigation interval chosen was 24 hours. The irrigation water quantity used was 1.5 liter per pot . 
 Data collection and assessment methods

 Germination test
Number of germinated seeds was counted every 24 hours, and the germination percent was computed by the following formula:-

Germination percentage =     No. of seeds germinated х 100     
                                           Total No. of seeds in Petri dishes

Plant height (cm)

Five randomly selected plants from each pot were weekly measured to obtain height of plants from soil level to the tip of the plant. 

Mean height was then obtained as follows:
  Mean height (cm)   =     Total heights of 5 plants (cm).  
                                                               5  

Plant density, number of leaves per plant and shoot/root ratio:

The number of plants in the pot and the number of leaves in the plants were counted every week . Shoot /root ratio was calculated ,at the end of the experiment, by drying in oven for 48hours.  
3-3-3 Water analysis

The electrical conductivity of mixed Red Sea water and freshwater was measured according to the formula given by Richards.et al., (1969) as follows

                       ECM =   ECS VS + ECF VF.
                                      VS + VF                    Where:-

ECM = EC of mixed Seawater with freshwater

VS and ECS = Volume and Electrical conductivity of Seawater.

VF and ECF = Volume and Electrical conductivity of Freshwater

Statistical analysis

SAS System was used for comparing the effects of salinity of mixed waters on seed germination and plants growth in soils in accordance with the CRD.

RESULTS AND DISCUSSION
Germination test experiment
 Results of the germination test of the four species tested using the different concentrations of saline water showed that Sorghum and guar seeds were able to germinate at all salinity levels during the course of the experimental period (Table 3a to 3d). On the other hand, Chloris gayana and Eragrostis tef completely failed to germinate at level 3(EC=16.57 dSm-1) indicating the threshold for these two varieties to be level 2(EC=5.54 dSm-1).This may be explained on the basis that different plants have different tolerance to salinity.  It is reported that halophytes are adapted to saline habitats by their ability to adjust osmotically to increasing salinity levels (Flowers et al., 1977; Clipson et al., 1985). Chloris gayana is one of the highly tolerant crops to salinity. Sorghum bicolor is classified as a moderately tolerant crop to salinity and it is widely grown in semi-arid areas of East Africa on soils prone to salinity. Sustainable genotypic differences exist among sorghum cultivars in response to salinity (Wiemberg et al., 1982). Germination was delayed with increased Red Sea water from 0.4 up to the threshold value, in conformity with the results of Unger (1991) and El Nour et al. (2006). It is known from basic chemistry that the activity of solution constituents, including water, is reduced by the increase of ionic strength (salt concentration). It is, therefore, logical that the diffusion and reaction of water during seed germination will be reduced by increasing salinity, leading to delay of seed germination.
Table 3a. Effect of mixed Red Sea water–Freshwater on germination percentage of Chloris gayana seeds 

	Time (hours)
	Treatment

	216
	 192
	 168
	 144
	 120
	 96
	 72
	

	46.4
	46.4
	46.4
	46.4
	35.7
	28.6
	28.6
	Level 0

	57.1
	50.0
	50.0
	28.6
	  7.1
	  7.1
	  3.6
	Level 1

	35.7
	35.7
	35.7
	25
	10.7
	  3.6
	  3.6
	Level 2

	0
	0
	0
	0
	  0
	  0
	  0
	Level 3

	34.8
	33.0
	 44.1
	11.6
	   13.4
	  9.8
	  8.9
	Mean

	0.25
	0.43
	0.66
	0.21
	0.21
	0.59
	 0.46
	Prob.

	35.52
	35.52
	36.33
	27.46
	 27.46
	26.25
	26.25
	LSD


Table 3b. Effect of mixed Red Seawater- Freshwater on germination% of sorghum bicolor seeds

	Time (hours)
	Treatment

	168
	 144
	 120
	 96
	 72
	 48
	 24
	

	100
	100
	100
	100
	100
	100
	 90
	Level 0

	  95
	  90
	  90
	  80
	  80
	 75
	 65
	Level 1

	  95
	  85
	  75
	  75
	  70
	 70
	70
	Level 2

	  90
	  60
	  60
	  60
	  60
	 60
	  0
	Level 3

	  95.0
	  83.8
	 81.3
	  83.8
	  82.5
	76.3
	56.3
	Mean

	   0.02
	   0.03
	  0.03
	   0.04
	   0.04
	 0.25
	0.08
	Prob.

	 11.8
	 22.7
	22.7
	26.3
	26.7
	24.8
	23.2
	LSD


Table (3c) Effect of Mixed Red Seawater- Freshwater on Germination% of Cyamopsis tetragonoloba Seeds

	Time (hours)
	Treatment

	168
	144
	120
	96
	72
	48
	24
	

	60
	55
	55
	55
	50
	40
	30
	Level 0

	90
	80
	80
	75
	70
	60
	55
	Level 1

	85
	85
	85
	85
	80
	70
	40
	Level 2

	70
	70
	70
	70
	70
	70
	0
	Level 3

	76.3
	72.5
	72.5
	71.3
	67.5
	60
	31.2
	anMe

	0.02
	0.03
	0.03
	0.07
	0.04
	0.03
	0.14
	Prob.

	17.8
	17.2
	17.2
	18.9
	19.9
	21.8
	25.6
	LSD


Table (3d) Effect of Mixed Red Seawater- Freshwater on Germination% of Eragrostis tef Seeds                                      

	Time (hours)
	

	168
	 144
	 120
	 96
	72
	 48
	 24
	Treatment

	100
	100
	100
	99.5
	95.5
	86.5
	78.5
	Level 0

	99
	96
	93.5
	89.5
	88.5
	81.5
	72.5
	Level 1

	93
	92
	92
	88
	81.5
	75
	68
	Level 2

	0
	0
	0
	0
	0
	0
	0
	Level 3

	73
	72
	71.4
	68.2
	66.3
	60.5
	54.7
	Mean       

	0.006
	0.04
	0.1891
	0.23
	0.16
	0.24
	0.29
	Prob.

	3.99
	6.03
	9.58
	15.29
	14.94
	14.15
	14.13
	LSD


It is evident that the seeds of these species studied, except Sorghum bicolor, lack the physiological and biological strategies that make them adapt to further salt stress. Such strategies include the accumulation of low molecular weight and osmolytes in the seeds embryo (Greenway and Munns, 1980) or stress proteins (Skriver and Mundy, 1990), such as late embryogenesis abundant proteins (LEAP). The latter are known to accumulate in the embryos at late stages of seed development (Dure, 1981). It has been shown that LEAP plays an important role in the protection of plants against salt and water stresses (DepingXu et al. 1996).

Pot experiment

Effect of saline water on number of plants / pot 

Effect of irrigation with saline water on germination in the pot experiment showed that number of plants per pot dropped with increasing salinity through time. Guar (Cyamopsis tetragonoloba) showed a complete failure to germinate at all levels of salinity whereas, Sorghum bicolor and Eragrostis tef showed a complete failure to germinate at level 3 (Ec=16.57 dSm-1) (Table 4a to 4d). It is worth mentioning here that the performance of the four species with respect to germination was different between the Petri dish experiment and the pot experiment. For example Sorghum bicolor and  Cyamopsis tetragonoloba were able to germinate at all levels of salinity in the Petri dish experiment whereas Guar showed a complete failure to germinate in pot experiment and Sorghum failed to germinate at Ec=16.57 dSm-1  (level 3).This could be explained on the basis that with pot experiment more saline water was added to the pots during the course of the study compared to Petri dish experiment. This might have resulted in salts build up in the pots and had an adverse effect on the two species. This fact will high-light the importance of drainage when using saline water for irrigation in order to achieve success using such waters for cropping. According to this experiment, the number of plants per pot decreased with increasing the salinity level. This is an agreement with Mass and Hoffman (1986), Ahmed and Ismail (1992), Truog and Roberts (1992), Kumer, (1998), Qureshi, and Barrett-Lenard (1998). Cyamopsis tetragonoloba showed the least   tolerance to salinity among the tested crops.
 Table (4-a) Effect of Mixed Red Seawater- Freshwater on number of                 plants per pot of Chloris gayana 

	Time (days)
	Treatment

	42 
	35 
	28 
	 21.
	14 
	7
	

	7.5
	12.5
	13.75
	14.5
	16.5
	16.5
	Level 0

	5.75
	5.75
	6.5
	7.0
	7.25
	8.0
	Level 1

	2.5
	2.5
	2.75
	2.75
	2.75
	2.75
	Level 2

	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	Level 3

	4.1
	5.3
	5.9
	6.2
	6.8
	6.9
	  mean

	0.4787
	0.2015
	0.2960
	0.2425
	0.4248
	0.2060
	Prob.

	7.867
	8.360
	10.766
	10.565
	13.070
	11.678
	LSD


Table (4-b) Effect of Mixed Red Seawater- Freshwater on number of         plants per pot of Sorghum bicolor 

	Time (days)
	

	42. 
	35
	28 
	 21
	14 
	 7
	Treatment

	8.5
	8.5
	8.5
	8.5
	8.75
	8.75
	Level 0

	6.5
	7.25
	7.5
	8.0
	8.75
	8.75
	Level 1

	2.5
	2.75
	3.75
	5.25
	8.0
	8.0
	Level 2

	0
	0
	0
	0
	0
	0
	Level 3

	4.375
	4.625
	4.937
	5.437
	6.375
	6.375
	  mean

	2.666
	2.5292
	2.7577
	3.188
	2.896
	2.896
	LSD

	0.0020
	0.0015
	0.0086
	0.0955
	0.8000
	0.8000
	Prob.


Table (4-c) Effect of Mixed Red Seawater- Freshwater on number of plants per pot of Eragrostis tef  

	Time (days)
	Treatment

	42 
	35 
	28 
	 21
	14 
	 7
	

	16.75
	16.75
	18.0
	18.75
	18.75
	20
	Level 0

	4.0
	6.5
	6.5
	15.0
	15.25
	15.25
	Level 1

	1.25
	1.5
	1.75
	3.5
	4
	5
	Level 2

	0
	0
	0
	0
	3
	9
	Level 3

	5.500
	6.187
	6.562
	9.312
	10.250
	12.312
	 mean

	3.430
	3.248
	3.525
	4.590
	4.320
	3.717
	LSD.

	0.0001
	0.0001                                   
	0.0001
	0.0007
	0.0011
	0.0001
	Prob.


Table (4-d) Effect of Mixed Red Seawater- Freshwater on number of plants per pot of  Cyamopsis  tetragonoloba 
	Time (days)
	

	42. 
	35 
	28 
	 21.
	14 
	 7
	Treatment

	8.0
	8.5
	8.5
	8.5
	8.75
	8.75
	Level 0

	0
	0
	0
	0
	0
	0
	Level 1

	0
	0
	0
	0
	0
	0
	Level 2

	0
	0
	0
	0
	0
	0
	Level 3

	2.0
	2.1
	2.1
	2.1
	2.19
	2.19
	  mean

	0.82
	1.29
	1.29
	1.29
	1.5
	1.5
	SD


Effect of irrigation with saline water on growth parameters 
In the four species tested, plant height and number of leaves increased with time in the fresh water treatment (control). However, when imposing saline water for irrigation, number of leaves dropped as the concentration of salt level increased and the plants were stunted (Table 5a to 5d).  This is in agreement with the result of Bogdon (1969). The drop in number of leaves as the concentration of salt increased is expected to be due to salt concentration, which prohibits plants from taking up water due to high osmotic potential in the soil. De luca et al., (2001) reported that as salt concentration increases reduction in leaf expansion and increase in proportion of dead leaves occurs.                               

Table (5-a) Effect of Mixed Red Seawater-Freshwater on number of leaves per plant of Chloris gayana

	Time (days)
	Treatment

	42
	35
	28
	21
	14
	7
	

	55
	52.25
	51.5
	45.75
	43.75
	42.75
	Level 0

	52.0
	43.75
	41.5
	35.0
	30.75
	30.25
	Level 1

	27.75
	20.25
	20.25
	17.75
	13.5
	13.0
	Level 2

	7.25
	6.75
	6.25
	6.25
	5.5
	5.5
	Level 3

	35.5
	30.75
	29.88
	26.19
	23.38
	22.86
	  mean

	0.8263
	0.7573
	0.7277
	0.7409
	0.5493
	0.5985
	Prob.

	42.911
	36.752
	36.339
	31.656
	28.470
	29.638
	LSD


Table (5-b) Effect of Mixed Red Seawater- Freshwater on number of leaves per plant of   Sorghum bicolor .

	Time (days)
	Treatment

	42
	35.
	28
	21
	14
	7
	

	47.5
	44.25
	42.250
	41.5
	38.25
	38.25
	Level 0

	32.75
	41.0
	42.250
	44.0
	44.5
	45.75
	Level 1

	13.25
	14.75
	21.75
	25.0
	32.5
	32.5
	Level 2

	0
	0
	0
	0
	0
	0
	Level 3

	23.375
	25.000
	23.687
	27.625
	28.812
	29.125
	  mean

	0.0066
	0.0044
	0.0512
	0.0903
	0.4408
	0.3454
	Prob.

	18.054
	15.938
	18.457
	18.524
	16.755
	16.51
	LSD

	
	
	
	
	
	
	


Table (5-c) Effect of Mixed Red Seawater- Freshwater on number of leaves per plant of   Eragrostis tef . Time (days)

	Prob.
	0.0001
	0.0001
	0.0003
	0.0001
	0.0001
	0.0001


	42 
	35 
	28 
	 21
	14 
	 7
	Treatment

	74.75
	66.75
	66.75
	64.75
	64.75
	57.5
	Level 0

	22.5
	37.75
	40.0
	52.25
	55.25
	60.75
	Level 1

	8.5
	9.25
	10.25
	17.5
	17.5
	22.75
	Level 2

	0
	0
	0
	0
	7.5
	25.75
	Level 3

	18.75
	28.4
	29.2
	33.1
	36.2
	44.3
	  mean

	16.612
	9.154
	8.807
	13.464
	11.210
	11.447
	LSD.


Table (5-d) Effect of Mixed Red Seawater- Freshwater onnumber of leaves per plant of   Cyamopsis tetragonoloba
	Time (days)
	Treatment

	42
	35
	28
	21
	14
	7
	

	38.0
	36.25
	34.75
	32.75
	30.25
	28.25
	Level 0

	0
	0
	0
	0
	0
	0
	Level 1

	0
	0
	0
	0
	0
	0
	Level 2

	0
	0
	0
	0
	0
	0
	Level 3

	9.5
	9.06
	8.7
	8.16
	7.51
	7.06
	  mean

	5.48
	5.91
	5.34
	5.44
	5.25
	4.86
	SD


Effect of irrigation with saline water on shoot root/ ratio
Shoot/root ratio ranged from 0.02 for level 1(EC=3.097 dSm-1 ) to 0.85 for the control in case of Chloris gayana; between 0.97 for the control to 1.42 in level 2 for Sorghum bicolor and between 0.36 in level 2 to 1.19   in the control for Eragrostis tef (Table 6).  The Shoot/root ratio could be an indicator for drought and salt tolerance. As the roots grow and expand in such environment, it might mean more tolerance to adverse conditions. Accordingly Chloris gayana and   Eragrostis tef can be considered more tolerant to salinity than others. 
[
	Cyamopsis tetragonoloba
	Eragrostis tef
	Sorghum bicolor
	Chloris gayana
	Treatments

	3.72
	1.19
	0.97
	085
	Level 0

	0.00
	0.00
	0.00
	0.02
	Level 1 

	0.00
	0.36
	1.42
	0.32
	Level 2

	0.00
	0.60
	1.25
	0.83
	Level 3


Table 6. Effect of treatments on shoot/root ratio

CONCLUSIONS AND RECOMMENDATIONS

From the results of this study it can be concluded that out of four tested species, three of them seemed to tolerate salinity to varying degrees; namely Sorghum bicolor,Eragrostis tef and Chloris gayana. It is fortunate that the three species are important feed and food crops.  Chloris gayana and Eragrostis tef are important forage crops that can be included in the Red Sea area, besides, Eragrostis tef is an important food crop particularly in neighboring Ethiopia and sorghum is the main staple diet for most parts of the Sudan including the Red Sea area.        

The recommendations of this experiment are therefore:-
1- Possibility of blending Rea Sea water with freshwater for irrigation of plants at a ratio up to or exceeding 1:2.5; plants other than the ones used in this experiment should be investigated.
2- It is recommended that research in rainwater harvesting towards the Red Sea coast should be encouraged so that such fresh water can be mixed with seawater for crop production.
3- Sorghum bicolor, Chloris gayana and Eragrostis tef could be considered as suitable crops in the Red Sea area as they were tolerant to salinity.
4- It is recommended that Red Sea water should be viewed as a useful natural resource, coupled with rainwater harvesting it can be helpful in producing forage crops and hence in combating desertification and in poverty alleviation in eastern Sudan. 
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تأثير تركيزات مختلفة من مياه البحر الأحمر علي إنبات 

ونمو بعض نباتات العلف*
عوض عثمان أبوسوار1 و جمال أحمد أَبـكر2
معهد دراسات التصحر واستزراع الصحراء, جامعة الخرطوم, السودان

مستخلص البحث:أجريت تجربة بكلية الزراعة , جامعة الخرطوم بهدف إمكانية استغلال مياه البحر الأحمر المخففة بمياه عزبة  علي أداء أربعه أنواع علفية (عفن الخد يم , القوار,  التف وعلف الذرة ابوسبعين). اشتملت الدراسة علي تجربة معملية بهدف اختبار مياه البحر الأحمر المخففة بمياه عزبة علي إنبات الأصناف المذكورة باستعمال أطباق بتري بينما كانت التجربة الثانية في أصص بهدف تقييم  أداء ونمو الأنواع العلفية المذكورة بنفس المعاملات التي أجريت علي اختبارات النمو. إشتملت معاملات مياه البحر المخففة على: المستوي صفر وهو مياه عزبة  بنفاذية كهربية =  0.4 المستوي الثاني: نسبة10:1 (بالحجم) مياه ملحة/مياه عزبة (بنفاذية كهربية = 3.095 , المستوي الثالث: نسبة 2.5:1 بالحجم مياه مالحة/مياه عزبة بنفاذية كهربية =   16.57  . استعمل تصميم القطاعات العشوائية بأربعة مكررات في كلا التجربتين. أظهرت تجربة الإنبات إمكانية نمو الأصناف العلفية علف الذرة والقوار  في  كل مستويات الملوحة التي شملتها المعاملات أما أعلاف التف وعفن الخديم لم تنمو في أعلى مستوى ملوحة (نفاذية كهربية 16.57) . بينما أظهرت تجربة الأصص نموا مقبولا في كل مستويات الملوحة لكل من علف  عفن الخديم والتف ولمستوي الملوحة الثاني (نفاذية كهربية=5.54) لعلف  الذرة , بينما فشل علف القوار في النمو في كل مستويات الملوحة التي جربت. وقد وجد أن الإنبات والنمو يتناقص معنويا بازدياد درجة ملوحة مياه الري اعتمادا على نوع النبات. هذه الدراسة فتحت أبوابا جديدة لإمكانية استغلال مياه البحر المخففة بمياه عذبة لإنتاج أنواع معينة  من الأعلاف في منطقة سهل البحر الأحمر بيد انه لا بد من إجراء تجارب حقلية بالمنطقة  لدعم هذه النتائج. ويمكن الاستفادة من الفائض من مياه الأمطار الشتوية والتي تذهب هدراً إلى البحر في شكل جريان سطحي وحصادها لهذا الغرض. 
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*  جزء من أطروحة ماجستير (التصحر) للمؤلف الثانى من جامعة الخرطوم


1  أستاذ مشارك ومنسق برنامج المراعى بالمعهد


2  طالب دراسات عليا سابقاً





