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EFFECT OF MOISTURE AVAILABILITY AND SOME MICRO-NUTRIENTS ON VEGETATIVE GROWTH OF Prosopis chilensis (Melina) STUNTZ UNDER SIWA OASIS CONDITIONS.
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ABSTRACT
       This study was conducted in the Agricultural Experimental Station at Siwa Oasis, Desert Research Center (D.R.C.), for two summer seasons (2007 and 2008). Research was designed to find the effect of three different irrigation quantities (10, 15 and 20 liter /shrub) and four micro-nutrient treatments (control tab water, Mn 1%, Zn 0.5% and Mn1% + Zn0.5%) on vegetative growth, forage yield and quality of Prosopis chilensis shrubs.

      The obtained results were summarized as follows:

1- Irrigation quantity treatments indicated that there were significant effects on the studied traits (plant height, number of branches/shrub, leaves dry matter weight (%) and forage yield (Kg/shrub). The highest forage yield (3.3 Kg/shrub) was obtained by adding 20 liter/shrub).

2- Prosopis forage yield had surpassed with micro-nutrients treatments as compared with irrigation quantities. Forage yield reached to maximum value (4.3 Kg / shrub) by adding the interaction treatment (Mn1% + Zn 0.5%).
3- The interaction treatment between 20 liter/shrub + (Mn1% + Zn 0.5%) tended to obtain the highest value of vegetative traits and forage yield (4.7 Kg/shrub).
4- Also, the data indicated that greatest leaves carbohydrate content were obtained by adding 10 liter/shrub. Whereas, using Mn 1% + Zn 0.5% interaction treatment gave the same trend.
5- Crude protein (%) and forage yield (Kg/shrub) were significantly affected by irrigation quantity and micro-nutrient treatment. The heaviest protein content was obtained by adding 20 liter/shrub and (Mn 1% + Zn 0.5%) treatments.
6- On the forage reverse, crude fiber content was significantly decreased by irrigation quantities from 10 up to 20 liter/shrub and foliar application with tap water up to Mn 1% + Zn 0.5% treatments.
7- T.D.N. (%) content reached to its maximum value by irrigation with 20 liter/shrub, also by foliar application with Mn 1% + Zn 0.5% treatments.

INTRODUCTION

Water Logging and soil salinization, taking place as a natural phenomenon in Siwa Oasis. Which is under extremely arid conditions.  In this oasis there were more than 200 following springs , with an estimated daily output of 4000 m3 (140 million m3 / y) . These were observed by many workers, i.e. Parsons's (1963), AOAD (1978), 

Arar (1981) Abdel Baki et al.(1989) and Radwan et al.(2003) . Use of vertical drainage as a technique to control the level of sub soil water was proposed by AOAD (1978) and was recommended for Siwa Oasis by Arar (1981) and Mudallal (1990).       Abdel Baki et al. (1989) and El Hakeem (1990) carried out a project for affroestation the main drainage net work by using trees in an attempt to lower the high water table of Siwa Oasis. Since, it was necessary to identify the response of vegetative growth of  prosopis shrubs for irrigation with different quantities and also the role of certain nutrients as zinc and manganese on the circumstances of these shrubs on  Siwa oasis

MATERIALS AND METHODS

         Two field experiments were conducted at the experimental station, at Khemasa, Siwa Oasis, Desert Research Center, during 2007 and 2008 summer growing seasons to study the following factors:

A- Irrigation quantities: this factor included three levels:

1-  10 liter/shrub           2-  15 liter/shrub          3-   20 liter/shrub, in each irrigation (every three days)

B- Micro-nutrients: this factor included

1- Control (Spraying with tab water)   2-Manganese sulfate 0.5% (Mn 0.5%)                                         3- Zinc sulfate 1% (Zn 1%)   

4- (Mn 1% + Zn 0.5%)

        Plants were sowen at a distance of 3 * 3.5 square meter (1/400 feddan) average of 400/shurbs per feddan, as it requires 400 liters 

 (1 liter/shrub)
Table (1) and (2) shows chemical analysis of irrigation water and Aeolian sand deposits for experimental site. 

Table (1): Chemical analysis of irrigation water (FAO 1970).

	Irrigation water analysis
	Characters

Seasons

	SO4=
	Cl -
	HCO-3
	CO3=
	Na+
	K+
	Mg++
	Ca++
	PH
	EC

ds/m-1
	

	41.62
	89.29
	8.05
	-
	82.01
	2.04
	12.52
	42.40
	7.07
	11.18
	Summer

	39.80
	61.54
	5.60
	-
	67.20
	1.92
	8.63
	29.22
	7.11
	8.63
	Winter


Table (2): Chemical analysis of the Aeolian sand deposits (Black,et al.1982).
	
	Anion (Mel/L)
	Kati on (Mel/L)
	EC

ds/m-1

	Texture class
	CaCO3 %
	SO4=
	Cl¯
	HCO3¯
	CO3=
	Na+
	K+
	Mg++
	Ca++
	PH
	

	Medium

to fine Sand
	10
	1.4
	3.2
	4.3
	-
	2.7
	0.1
	1.2
	4.8
	7.8
	0.9


        The following data were recorded:

Vegetative Growth:

1- Plant height (cm)              2- Number of branches (shrub)

3- Leaves dry weight (%)      4- Forage yield (Kg/shrub)

Chemical Contents:

1- Total carbohydrate content determined according to the method of Dubois et al.(1951).

2- Crude protein content calculated by multiplying the nitrogen content by 6.25 using modified Micro-Kjeldahl according to Peach and Tracey (1956).

3- Crude fiber content determined according to the A. O. A. C. (1970).

Total digestible nutrients (TDN):

       Total digestible nutrients (TDN) were estimated by using the   following equation:

TDN % =74.43 + 0.35 CP % - 0.73 CF % according to Adams et al. (1964).

Statistical analysis:

         Split plot design, where irrigation water quantities accupied the main plots, while micro-nutrients fertilization arranged in sub-plots with three replicates. The data were subjected to statistical analysis according to Steel and Torrie (1980) using Co-State Computer Program. The treatment means were compared using the least significant difference (L.S.D.) at the level of 5 % significance. (Snedecor and Cochran, 1967).
RESULTS AND DISCUSSION
Vegetative Growth:       

     Data in Table ,3 presented the effect of irrigation quantities and micro-nutrients on, plant height(cm), number of branches/shrub, leaves dry weight (%) and forage yield(kg/shrub) of the two growing seasons. (2007 and 2008).
         Results in Table,3 showed increasing the forage yield and all the studied traits (plant height, number of branches/shrub, leaves dry weight and forage yield) by adding irrigation quantities. The application of irrigation quantity at the rate of 20 liter / shrub produced the highest forage yield (3.3 kg/shrub). In this respect, Peter et al. (1983), Ke- Fu Zhao et al. (1992) and Gurbachan et al. (1990) found that water use efficiency was higher with increase of irrigation quantities and had a higher biomass yield. 
        Planting Prosopis chilensis produced the tallest plants, highest number of branches/shrub, leaves dry weight (%) and forage yield (4.3 Kg/shrub) by adding Mn 1% + Zn 0.5% treatments.
Also, the interaction treatments between 20 liter/shrub and (Mn 1% + Zn 0.5%) gave the maximum value for each of the studied traits and forage yield (4.7 Kg/shrub).

This means that, the rate of cell elongation was always higher with Manganese application (Burstron 1950), also , Zn concentration may be due to improving land growth and raising its ability to absorb more minerals (Leggett,G. and D. Westermann (1986).

Chemical Composition:

   1-Total  Carbohydrate  Content:                 
        The results recorded in Table, 4. indicated that there was a significant decrease effect on total carbohydrate content in prosopis plants irrigated by different quantities 10 up to 20 liter/shrub (34% - 27% respectively). The same trend was obtained by Morsyy and Taha (1986), where the maximum value of carbohydrate content (35%) was obtained by adding the interaction ( Mn 1%  + Zn 0.5%). The same trend was obtained by micro-nutrients application.

2- Crude Protein Content:        
          Crude protein of leaves had significantly affect by irrigation quantities as well as applying micro-nutrients (Table, 4). 

          The highest crude protein contents (17.84, 17.52 and 19.49%) obtained by adding 20 liter/shrub, (Mn 1% + Zn 0.5%) and the interaction between them, respectively.

          Del Valle et al.(1983) clarified that crude protein of prosopis  plants may be tended to the true of micro- nutrients in metabolic activity.

Table (3): Effect of irrigation quantities and micro-nutrients on plant height, number of branches/shrub, leaves dry weight and fresh forage yield (average of 2007 and 2008 growing seasons).
--------------------------------------------------------------------------------------------------------------------------

           Treat.               Irrigation                                         Micro-nutrients
                                Quantities                       -------------------------------------------           Mean

 Traits                     (Liter/shrubs)             0         Mn 1%         Zn 0.5%         Mn+Zn       

-----------------------------------------------------------------------------------------------------------------

                                                        ------------------------- (cm) ---------------------------------------

                                       10                        152         153            175                 227             177          

 Plant                              15                        203         210            233                 237             221            

Height                            20                        255         260            300                 347             291

                --------------------------------------------------------------------------------------------------

                                    Mean                      203         208             236                  270            229

-----------------------------------------------------------------------------------------------------------------

L.S.D at 5% (1) Irrigation: 40            (2) Micro nutrients: 35               (3) The interaction: 20                                                                           

                                                  ------------------------ (number) -----------------------------------                                             

Number                          10                         28            38               49                     63             45

     Of                              15                         68            70               88                    104            83

Branches                         20                        118          142             184                   213          164           

                  ---------------------------------------------------------------------------------------------------

                                    Mean                        71             83             107                   126            97

 L.S.D at 5% (1) Irrigation: 30              (2) Micro nutrients: 20                (3) The interaction: 25                           

                                                           ------------------------- (%) ---------------------------

Dry                           10                      32.27       37.92               41.00               45.03         39.01

Matter                      15                       33.65       43.78               43.13               48.32         42.22

                                 20                       36.19        43.34               47.77               49.64        44.24

      -------------------------------------------------------------------------------------------------------

                               Mean                     34.27         41.69              43.49                47.60     41.76

-----------------------------------------------------------------------------------------------------------------

L.S.D at 5 %( 1) Irrigation: 1.24         (2) micro-nutrients: 2.01       (3) The interaction: 1.62
 Table (3):  continuous Effect of irrigation quantities and micro-nutrients on plant height, number of branches/shrub, leaves dry weight and fresh forage yield (average of 2007 and 2008 growing seasons).
--------------------------------------------------------------------------------------------------------------------------

         Treat.             Irrigation                                            Micro-nutrients

                              quantities                       -------------------------------------------         Mean                                                                                                                                                                                                                    
Traits                    (Liter/shrubs)           0          Mn 1%          Zn 0.5%          Mn+Zn

-----------------------------------------------------------------------------------------------------------------

                                           ------------------------- (Kg/shrub) -----------------------------------

                                     10                          2            3.1              3.7                 4.1              3.2

 Forage                         15                         2.2          2.9              3.8                 4.2              3.2

 Yield                           20                         2.3          2.3              4.1                 4.7              3.3

             -------------------------------------------------------------------------------------------------------

                                    Mean                      2.2          2.8             3.9                  4.3              3.2

-----------------------------------------------------------------------------------------------------------------

L.S.D at 5% (1) Irrigation: 0.1             (2) Micro nutrients: 0.3            (3) The interaction: 0.2                           

3- Crude Fiber Content:

           Results in table,4 showed that crude fiber content of  prosopis leaves had a significant decrease by irrigation quantities from 10 to 20 liter/shrub (22.27 to 21.74 %) respectively and micro-nutrient treatments (26.58, 24.98, 23.91 and 22.53%), also respectively . Whereas, the interaction treatment 20 liter/shrub + spraying eith Tap water gave the highest fiber content.

4-Total digestible nutrients (TDN% )
         Data in Table ,5 presented the effect of irrigation quantities and micro-nutrients application on Total Digestible Nutrients (TDN %) (average of the two growing seasons, 2007 and 2008).

       Results indicated that total digestible nutrients (TDN %) increased by increasing irrigation quantities. The application of irrigation quantities at the rate of 20 liter/shrub produced the highest percentage (42 %). In this respect, El-Hakeem (1990) found that water use efficiency was higher in the irrigation quantities due to the higher biomass yield. 

Also, the highest value of TDN (64.01%) was obtained by adding (Mn 1% + Zn o.5%) treatment, and the interaction between the aforementioned treatment together (66.47%).
Table (4): Effect of irrigation quantities and micro-nutrients on total carbohydrate, crude protein and crude fiber (average of 2007 and 2008 growing seasons).
--------------------------------------------------------------------------------------------------------------------------

           Treat.               Irrigation                                         Micro-nutrients

                                 quantities                   -------------------------------------------           Mean

Traits                      (Liter/shrubs)              0        Mn1%       Zn 0.5%       Mn+Zn

-----------------------------------------------------------------------------------------------------------------

                                                 ----------------------------- ( % ) -----------------------------------

                                    10                           31           31              35                 39               34

 Total                          15                            25          27               28                 35               29

 Carbohydrate            20                            25           25               25                 32               27                               

             -----------------------------------------------------------------------------------------------------

                                    Mean                      27          28                29                 35               30

-----------------------------------------------------------------------------------------------------------------

L.S.D at 5% (1) Irrigation: 1.56              (2) micro-nutrients: 2.52             (3) interaction: 2.04                                               

                                                        ------------------------- ( %) ---------------------------------------

                                    10                          12.14       13.34         13.72             15.01          13.55

 Crude                         15                          13.87       15.06          15.59             17.25          15.44

Protein                        20                          16.43        16.10          17.90             19.49         17.48  

                --------------------------------------------------------------------------------------------------

                                    Mean                      14.15        14.83         15.74              17.25       15.49

-----------------------------------------------------------------------------------------------------------------

L.S.D at 5% (1) Irrigation: 0.61              (2) micro-nutrients: 0.88               (3) interaction: 0.75                                                           

                                                  ------------------------ ( % ) -----------------------------------

                                    10                            29.48          28.19         26.29             25.10      27.27

 Crude                         15                            26.39          24.84         23.95             22.25      24.49

  Fiber                          20                            23.33          21.92         21.48            20.24      21.74                                                                               

                   ---------------------------------------------------------------------------------------------------

                                    Mean                       26.58           24.98         23.91             22.53    24.50

----------------------------------------------------------------------------------------------------------------- L.S.D at 5% (1) Irrigation: 1.31               (2) micro-nutrients: 1.20             (3) interaction: 1.25  

Table (6): Effect of irrigation quantities and micro-nutrients on the Total Digestible Nutrients (TDN) (average of 2007 and 2008 growing seasons).

--------------------------------------------------------------------------------------------------------------------------

           Treat.               Irrigation                                       Micro-nutrients

                                 quantities                   -------------------------------------------         Mean                                                                                                                                                                                                                    

Traits                     (Liter/shrubs)               0        Mn 1%       Zn 0.5%      Mn+Zn                                                                     -----------------------------------------------------------------------------------------------------------------

                                                         ------------------------- (%) ---------------------------

                                  10                           27.50       58.52          60.04            61.36          59.27

(TDN)                        15                          60.02       61.39           62.41           64.22          61.95

20                          63.15       64.07           65.02           66.47          64.68                -------------------------------------------------------------------------------------------------------

                               Mean                         59.88        61.38          62.49           64.01          61.96

-----------------------------------------------------------------------------------------------------------------

L.S.D at 5% (1) Irrigation: 1.24           (2) micro-nutrients: 2.01         (3) interaction: 1.62                                                                
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تأثير الرطوبة المتاحة وبعض العناصر المغذية الصغرى على النمو الخضرى لنباتات البرسوبس الشيلى تحت ظروف واحة سيوة

سيد حسين هنداوى ---   السيد على خليفه
قسم البيئة النباتية والمراعى – مركز بحوث الصحراء - المطريه - القاهرة
الملخص العربى
أجريت هذه الدراسة في محطة البحوث بواحة سيوة التابعة لمركز بحوث الصحراء، خلال فصلي الصيف (2007 و 2008). وذلك لدراسة تأثير ثلاثة كميات  لمياة الري المختلفة (10، 15 و 20 لتر للشجيرة) وأربعة من المغذيات الدقيقة ( ماء الصنبور للمقارنة وكبريتات المانجنيز بتركيز 1% وكبريتات الزنك بتركيز 0.5% وخليط بينهما ) على النمو الخضري و إنتاجية العلف ونوعية الشجيرات للبرسوبس الشيلى.

       وقد لخصت النتائج التي تم الحصول عليها على النحو التالي:
1- كان هناك تأثير كبير على الصفات المدروسة (طول النبات، وعدد الأفرع للشجيرة، والوزن الجاف (٪) ومحصول العلف وكان أعلى محصول (3.3 كجم للشجيرة) بواسطة إضافة 20 لتر للشجيرة).

         2 – اعطى المحصول العلفى لنبات البرسوبس مع المغذيات الدقيقة اعلى عائد بمقارنتها بكميات الرى حيث كانت انتاجية العلف ( 4.3 كجم) وذلك باضافة المعاملة مانجنيز 1% + زنك 0.5%.

          3 - كان التفاعل ما بين 20 لتر للشجيرة و معاملة المانجنيز 1% + زنك 0.5% أعلى قيمة من الصفات الخضرية ومحصول العلف (4.7 كجم / شجيرة).

           4 - أشارت البيانات التي تم الحصول عليها ان أعظم محتوى من الكربوهيدرات للأوراق مع 10 لتر للشجيرة. وكان لاستخدام المنجنيز 1٪ + الزنك 0.5٪ في نفس الاتجاه.

          5- تأثرت بشكل كبير محتوى البروتين الخام بمعاملات الري ومعاملات المغذيات الدقيقة حيث تم الحصول على محتوى البروتين خلال إضافة 20 لتر و (مانجنيز 1% + زنك 0.5%) للشجيرة.

            6 - وعلى عكس نتائج المحصول انخفض محتوى الالياف بشكل ملحوظ بمعاملات الرى من 10 حتى 20 لتر للشجيرة كذلك المعاملة مانجنيز 1% + زنك 0.5%.

          7 – وصل محتوى  T.D.N. (٪) قيمته القصوى بمعاملة كميات الرى 20 لتر للشجيرة، وكذلك معاملة التسميد الورقى (مانجنيز ٪ 1 + زنك 0.5٪).
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