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GROWTH RESPONSE OF MESQUITE Prosopis chilensis (Melina) STUNTZ TO FOLIAR APPLICATION OF PHOSPHORUS AND POTASSIUM UNDER SIWA OASIS CONDITIONS
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ABSTRACT

       Two field experiments were carried out to study response of two foliar application [phosphorus (0, 1\2 liter and 3\4 liter of ortho phosphoric acid/feddan) and potassium (0, 3% and 6% potassium sulfate /feddan)] under saline condition at Siwa oasis, Western Desert of Egypt for two summer growing seasons of 2007 and 2008.
       The obtained results can be summarized as follows:
       Phosphorus fertilization levels had a significant effect on vegetative grows parameters and forage yield/shrubs. Application of 3\4 liter P/feddan tended to obtain the highest value.

      Appling 6%k/feddan could be enough to produce the highest forage yield for prosopis chilensis through the two growing season. Whereas, the interaction effect of potassium and phosphorus fertilization was not significant on the obtained forage yield.
      Total carbohydrate and fiber contents in leaves of prosopis chilensis had a significant affected by applying P and K treatments.                                                           
       It is be noticed that there were gradually decrease by increasing levels each of P and K the highest carbohydrate and fiber contents were obtained by Tap water treatment.
        There were a significant effect by using P and K treatments on crude protein content, which reached to maximum value by adding 3\4 liter P/feddan also by spraying with 6% concentration. 

INTRODUCTION

Siwa Oasis , which covers an area of about 1000 km2 and located in the western desert of Egypt, has enormous of ground water  flows from fractured limestone aquifer as natural springs. In spite of its presence of abundant water resources in the Oasis, yet it is characterized by high salinity and poor management of the local water resources. This led to the deterioration of agriculture production elements, due to the rise in water table, poor soil fertility and presence of salinity and alkalinity problems in arable lands, Arar(1981), Abdel  Baki et al (1989) and El Hakeem (1990). 

Also, chemical soil fertilization increase the problem of salinity. Prosopis Chilensis fodder shrubs which has a high food value and high ability to grow in such condition can solve some of the problem .

In this concern , the aim of this investigation was designed to study the effect of foliar application by P and K on vegetative growth, fresh forage yield and chemical contents of prosopis shrubs growing under Siwa Oasis condition.

MATERIALS AND METHODS
    This investigation was carried out during the two summer growing  seasons (2007snd 2008), Desert Research Center (D.R.C.), Agricultural Experimental Station at Siwa Oasis, Matrouh  Governorate  to study vegetative growth, fresh forage yield and chemical contents response of  Prosopis chilensis (Melina) stuntz  under the effect of foliar applications of phosphorus (1\2 liter and 3\4 liter Ortho phosphoric acid/feddan) and potassium (3% and 6%sulfate potassium/feddan ). The experiments included nine treatments, i. e.  phosphorus and potassium treatments in addition to the interaction between them as shown in the following:

Factors under study and their levels:

     Plants were sowen at a distance of 3 * 3.5 square meters (1/400 feddan) average of 400/ shrubs per feddan, as it requires 400 liters. 
 (1 liter/shrub).

A- Foliar application of phosphorus fertilization, spraying shrubs with  (ortho phosphoric acid) with three levels: 

1- Tap water (control)     2-  1\2 liter/feddan      3-  3\4 liter/feddan

B- Foliar application of potassium fertilization, spraying plant with (potassium sulfate) using three levels:

1- Tap water (control)        2-  3%          3-  6% as potassium sulfate

    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:

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

3-Forage yield/ shrub (kg/shrub)   

Chemical contents:
Chemical contents for prosopis were done for the leaves dry weight. The crude protein and crude fiber were determined according to the A.O.A.C. (1970). Total carbohydrate were determined according to Dubois et al., (1951) 
Statistical analysis:

         Split plot design were used, where phosphorus fertilization arranged in the main plots, while potassium fertilization occupied sub-plots, with three replicates. The data subjected to statistical analysis according to Steel and Torrie (1980) using Co-State Computer Program. L.S.D at 5% level of significance were used to compare between the means. (Snedecor and Cochran,1980).

RESULTS AND DISCUSSION

      Data in table (3) presented the effect of phosphorus and potassium sprayed levels on, plant height, number of branches/shrub and forage yield of the two growing seasons (2007 and 2008).
       Results showed a significant increase with vegetative growth traits and forage yield as phosphorus fertilization level increased. The application of phosphorus at a rate of 1\2 liter/feddan produced the highest forage yield (6.36kg/shrub).In this respect, Hingston et al. (1982), Maltby and Webb (1983) and El Hakeem (1990) found that prosopis forage yield responsed to the applied of phosphorus fertilization. 

      Whereas , there were a significant increase in the forage yield and all variables as potassium fertilization level increased from 0 up to 6% k/feddan (7.71kg /shrub). Similar results were reported by Arthur and klemmedson (1973) and Tomas (1981) 

      The effect of applied potassium levels significantly increasing the forage yield of prosopis plants were attributed to the well known role of potassium in stimulated and enhancing the vegetative growth (Sayed et al 1988).

        The interaction treatment 3\4 liter P/feddan + 6% K tended to obtained the maximum higest value each of the growth parameter and fresh forage yield (3,83 Kg/shrubs).

Table (3): Effect of foliar application of phosphorus and potassium on the plant height, number of branches/shrub and prosopis fresh forage yield shrub (average of the two seasons 2007 and 2008).
--------------------------------------------------------------------------------------------------------------------------

        Treat.                    Phosphorus                            potassium levels (%)

                                    levels                        -------------------------------------------         Mean

traits                       (Liter/feddan)                0                3                  6

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

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

Plant                              0                            103                158                 167            142

Height                          1\2                          170                183                 207            187

                                     3\4                          210                233                 247             230

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

                                 Mean                          161                 191                 207            187

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

L.S.D at 5%(1) phosphorus=35                    (2) potassium=25           (3) interaction=30       

                                                ------------------------ (Number) -----------------------------------

Number                         0                               34                  54                  64                51

Of                                  1\2                            71                  86                  93                84

Branches/shrubs           3\4                            102                113                153              122

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

                                   Mean                            70                  84                  103              86  

----------------------------------------------------------------------------------------------------------------- L.S.D at 5% (1) phosphorus=17                        (2) potassium=15              (3) interaction=16    

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

Forage                        0                             2.54              4.55               6.03           4.37

Yield                         1\2                           4.43              7.90               8.26           6.36

                                  3\4                           3.73              5.94               8.83           6.17

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

                               Mean                          3.57              6.13               7.71           5.80

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

L.S.D at 5% (1) phosphorus=1.66                      (2) potassium=0.73            (3) interaction=1.4      

Chemical composition:

1- Leaves dry weight:

      Leaves dry weight for the leaves had a significant affect at two grown seasons as shown in table 4

       Increasing potassium application from 0 up to 6% potassium/shrubs caused a gradually significant increase in the leaves dry weight content of the leaves. Also the effect of phosphorus on the leaves dry weight content of the leaves through the two growing seasons was significant (Table 4). The highest phosphorus leaves (3\4 liter/feddan) produced a significant effect as compared with 1\2 liter/feddan and the control respectively

            The interaction effect of the two the studied nutrients on the leaves dry weight content were not reached to a significant affect at 5% level.

Table (4): Effect of phosphorus and potassium fertilization levels on the leaves dry weight content of 2007 and 2008 growing seasons.

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

                                       Phosphorus                   potassium levels (%/feddan)

Variables                    levels                        -------------------------------------------         Mean

                                Liter/feddan                    0                3                  6

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

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

Leaves                           0                             35                33                   30                    33

Dry weight                  1\2                            27                26                   25                    26

                                    3\4                            31                25                    25                   27

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

                               Mean                          31                  28                     27                   29

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

L.S.D at 5% (1) potassium=1.24                  (2) phosphorus=2.01

2- Total  Carbohydrate  Contents:

         There was a significant effect on total carbohydrate content by spraying prosopis shrubs with the different levels of P and k. Carbohydrate content were decreased gradually by adding Tap water up to the highest level for each of P and K. (Table 5).


3- Crude protein content:

           Crude protein content had a significant affect by adding P application as well as applying K levels, which had the same trend. This result may be also due to that P  application. The highest crude protein content (14.15 and 14.49%) were obtained by foliar application with 3\4 liter P/feddan and 6% K, respectively. This may be  tended to the true that the role of phosphorus in the metabolic activity  has a key role in the formation energy vehicles and protein synthesis as shown in table 5.

4- Crude fiber content:

             Results in table (5) showed that crude fiber contents of the leaves had a positive significance by adding each P and K application. This also, noticed that crude protein content were gradually decreased by adding each of P (from Tap water up to 3\4 liter/feddan) and K (from Tap water up to 6% concentration). 
Table (5): Effect of foliar application of phosphorus and potassium fertilization levels on the total carbohydrate, crude protein and crude fiber contents. (average of the two growing 2007 and 2008).
--------------------------------------------------------------------------------------------------------------------------

           Treat.                 Phosphorus                           potassium levels (%)

                                    levels                        -------------------------------------------         Mean

Traits                       (Liter/feddan)                0                3                  6

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

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

Total                           0                             35                33                   30               33

Carbohydrate            1\2                            27                26                   25               26

                                  3\4                           31                 25                   25               27

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

                               Mean                          31                  28                  27                29

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

L.S.D at 5% (1) phosphorus=2.52                  (2) potassium=1.56            (3) interaction=2.04             

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

Crude                            0                            9.57               11.19              11.88          10.88

Protein                         1\2                         10.92              12.43              15.16           12.84

                                     3\4                         12.14              13.87              16.43           14.15

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

                                 Mean                         10.88               12.50              14.49           12.62

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

L.S.D at 5% (1) phosphorus=0.88                  (2) potassium=0.61               (3) interaction=0.75  

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

Crude                              0                           39.08             23.88             19.51           27.49

Fiber                             1\2                          30.88             21.34             18.27           23.50

                                     3\4                          30.01             19.74             17.03           22.26

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

                                   Mean                         33.32             21.65             18.27           24.42  

----------------------------------------------------------------------------------------------------------------- L.S.D at 5% (1) phosphorus=1.20                     (2) potassium=1.31            (3) interaction=1.75            
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استجابة نمو نباتات البرسوبس الشيلى للتسميد الورقى الفوسفاتى والبوتاسى تحت ظروف واحة سيوة
سيد حسين هنداوى ---   السيد على خليفه

قسم البيئة النباتية والمراعى – مركز بحوث الصحراء - المطريه - القاهرة
الملخص العربى
      اجريت تجربتان لدراسة استجابة التسميد الورقى الفوسفاتى  بمعدل  صفر( مقارنة ) , 1\2 و3\4 لتر من حمض الأرثوفسفويك للفدان كذلك ( التسميد البوتاسى ) بمعدل صفر( مقارنة)  و 3% و 6% من كبريتات البوتاسيوم وذلك بمحطة بحوث سيوة محافظة مطروح – مركز بحوث الصحراء على الروسوبس الشيلى خلال الموسمين الصيفيين (2007-2008 )
أدى تطبيق معاملات التسميد الورقى الفوسفاتى الى الحصول على زيادةمعنوية  فى كل من صفات ارتفاع النبات وعدد الفروع للشجيرة والمحصول العلفى  وكان لتطبيق المعاملات 3\4 لتر\الفدان اكبر الاثر فى الحصول على اعلى القيم المذكورة وكذلك نفس الاتجاة كان لتطبيق معاملات البوتاسيوم 6% على انتاج المحصول العلفى من البرسوبس الشيلى خلال موسمى الدراسة . بينما كان التفاعل بين الفسفور و البوتاسيوم غير معنوى. 
تأثر كل من محتوى الكربوهيدرات الكلية والالياف معنويا باضافة كل من الفوسفور والبوتاسيوم الا انه لوحظ انخفاض تدريحى بزيادة معدلات اضافة كل منهما حيث وصل اعلى محتوى من كل منهما باضافة معاملة الرش بالماء فقط ( الكنترول).

أدى اضافة معاملات الفوسفور والبوتاسيوم الى زيادة معنوية فى محتوى البروتين الكلى الذى وصل اقصاه باستخدام 3\4 لتر فوسفور\ افدان وكذلك باستخدام البوتاسيوم بتركيز 6%.
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