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Abstract: This study has been carried out at the Faculty of Environmental Agricultural Science (FEAS), Al-Arish - 
Suez Canal University (SCU) during the successive growing season 2012/2013. The third experiment has been done at 
the shad net house of the experimental crop farm using jojoba seedlings at one year old, which growing in pots. 
Seedlings have been irrigated four times weekly in different four treatments of saline water concentrations 2000, 4000, 
6000 and 8000 ppm, beside the control (tap water). It was observed that vegetative characters of the plants were 
significantly decreased with increasing saline water irrigation levels .The maximum values of  number of branches , 
root length and number of secondary  roots .were resulted  with low saline water irrigation level (tap water ), followed 
by 2000, 4000, 6000and 8000 ppm which gave the minimum values in this respect.   The obtained results cleared that 
the concentration of nitrogen, phosphorus and potassium decreased in plant tissue with increasing salinity concentration 
level. 
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INTRODOCTION 

Jojoba (ho-ho-ba) plant (Simmondsia chinensis 
Link' Schneider) is a name that is becoming 
increasingly common.  It is a native of the arid zones of 
America and Mexico, (Saeed et al., 2005 a, b).  Jojoba 
is a woody evergreen shrub that is communally 2-3 feet 
high and easily recognized by its thick, leathery, bluish 
green leaves and dark brown nut like fruit.Jojoba seeds 
contain about 50% oil by weight (Johnson and Hinman, 
1980). In addition, the oil has thermal stability and high 
smoke, flash, and fire point. The decomposition point is 
315°C and the freezing point is also high.Jojoba oil is 
very similar to that obtained from sperm whole. This 
plant can grow well under the arid area Meanwhile, 
water regime and salt tolerance , as well as, most other 
cultural practices of this plant have not been 
investigated under the Egyptian conditions. Land 
reclamation projects in Egypt needs crops which 
tolerate water and salt stress. (Naqvi et al., 1988 and 
Wisniak, 1987). The initial growth reduction in saline 
stressed plants is due to the osmotic effect of the salts 
surrounding the roots Munns,(2002).The salinity 
characteristics  such as dry matter, and leaf area and 
plant height decreased with increasing salinity in 
addition to the chemical component decreased 
significantly with increasing of salinity levels Kamrani 
et al., (2013). The suppression of shoot and root grown 
under salt stress may either be due to osmotic reduction 
in water availability or to excessive accumulation of 
ions, known as specific ion effect (Ali et al, 2012). 
Hussain et al., 2011 studded   that less number of 
branches might be due to salinity concentration in the 
root medium that effected significantly this trait. Nasim 
et al., 2008 recorded a reduction percentage of 47% in 
number of branches/plant at the higher salinity level 930 
ds/m in a solution culture experiment on eucalypts. This 
work aimed to investigate the effect of salt stress on 
vegetative growth, chemical composition of Jojoba 
plant. 

 

MATERIALS AND METHODS 

This study was carried out at Faculty of 
Environmental Agricultural Sciences, El-Arish, Suez 

Canal University in the experimental shade net house 
during three successive months of 2012/2013 growing 
season. The plant materials of experiments were 
obtained from El-Sheikh Zewaid Experimental 
Research, North Sinai Governorate, Desert Research 
Center. Seedling (one year old) have been irrigated four 
times weekly in different saline water concentration (0, 
2000, 4000, 6000 and 8000 ppm), beside the control 
(tap water). Seedlings were cultured within 3 
replications (5 plant in every replication) and the height 
of them was 20 cm. 

Recorded data 
A. Morphological characters 

The following data were recorded every month for 
seedling of ex vitro experiment: (Number of branches / 
plant - Number of leaf / plant - Number of roots/plant - 
Root length). 

B. Chemical analysis   
In these investigation chemical components were 

analyzed 60 and 90 days after irrigation with saline 
water.  
B.1.Nitrogen determination  

The total nitrogen was determined by Nesler 
method described by Bremner and Mulvanc (1982). 
B.2. Phosphorus determination  

The P content was measured spectrophotometrically 
after digestion of plant material in a sulphuric acid and 
perchloric acid by the M. blue method (Jackson, 1973). 
B.3. Potassium determination  

Potassium was determined using flame photometer 
according to Chapman and Pralt, 1961. The results were 
calculated from a standard curve of potassium 
dihydrogen phosphate. 

Statistical analysis 
The obtained data were subjected to the analysis of 

variance via randomized complete design according to 
the method outlined by Steel and Torrie, 1980. Least 
significant difference (LSD) method was used to mean 
separation at P ≤ 0.05 level. Computations were fulfilled 
conformably with PLABSTAT computer program 
package. 
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RESULTS AND DISCSSION 

Effect of salt stress on Jojoba seedling: 
Growth parameters: 

Data presented in Table 1 show the effect of salt 
stress on growth parameters (number branches/plant, 
no. of leaves, root length, number of secondary root) 

Generally, it could be concluded that, all the studied 
growth parameters were negatively affected with salt 
stress and the decrements were paralleled with the 
increase of salt concentration. In all the studied growth 
parameters differences between treatments were 
significant. Jojoba seedlings irrigated with 8000 ppm 
saline water concentration had the extremist reduction 
in growth compared to the other concentrations 
(6000ppm, 4000ppm and 2000ppm). Similar results  
were obtained by Munns,(2002) ; Amin, et al., (2002) ; 
Atta (2002) ; Maklad (2003 ; Saeed et al., (2005 a,b) 
;Nasim et al. ,(2008) ; Hussain et al 2011 ; Ali et al., 

(2012) and Kamrani et al., (2013) .They mentioned that, 
the depressive effect of salinity on plant growth may be 
due to the increase in the osmotic potential of the soil 
which results in a reduction in the availability of water 
to the plant. In addition, the toxic effect of some ions 
which make disturbance in the normal metabolism of 
the plant.  

Leaf chemical composition on dry leaves:- 
Data illustrate in Table 2 reflect that increasing 

salinity concentration levels decreased chemical 
composition parameters (nitrogen, phosphorus and 
potassium percentage %). All the studies were observed 
that chemical composition parameters were negatively 
affected with salt stress significantly. 

Jojoba plants irrigated with 8000 ppm saline water 
concentration had the extremist reduction in chemical 
composition compared to the other concentrations (6000 
ppm, 4000 ppm and 2000 ppm). 
   

Table (1): Effect of salt stress on vegetative growth parameters of jojoba plants, one year old at three successive 
months of 2012/2013 growing season under shad net house conditions. 

Traits Month 
Salinity level (ppm) L.S.D.at 5% 

Control 2000 4000 6000 8000 Month Salinity MxS 

No. of 
branches 

/plant 

1 11.20 10.00 7.60 6.80 6.20 

 
2.18* 

 
1.18* 

 
2.41* 

2 11.40 8.80 7.40 6.60 5.60 

3 12.80 7.60 7.20 6.40 5.40 

Mean 11.80 8.80 7.40 6.60 5.73 

No. of 
leaves/plant 

 

1 33.60 33.75 31.80 29.20 25.80 

 
2.29* 

 
2.91* 

 

 
2.94* 

2 37.00 33.60 31.50 27.75 24.75 

3 38.25 32.40 29.00 25.00 22.80 

Mean 36.28 33.25 30.77 27.32 24.45 

Root length 
(cm) 

1 20.20 19.50 18.00 15.10 14.90 

 
2.44* 

 
2.04* 

 
2.93* 

2 21.00 18.00 15.50 12.75 9.80 

3 21.60 16.00 14.80 11.60 9.75 

Mean 20.93 17.83 16.10 13.15 11.48 

Number of 
secondary 

roots 

1 12.20 10.60 8.40 6.50 5.20 

 
1.39* 

 
1.16* 

 
1.66* 

2 12.80 9.50 7.25 6.40 5.00 

3 13.20 9.40 6.80 6.40 3.75 

Mean 12.73 9.83 7.48 6.43 4.65 
 

 
Table (2): Effect of salt stress on some chemical component parameters of jojoba seedlings, one year old at 60 or 90 

days of 2012/2013 growing season under shad net house conditions. 

Traits Records 
Salinity (ppm) L.S.D.at 5% 

2000 4000 6000 8000 Records Salinity RxS 

Nitrogen 
percentage% 

60 4.18 3.39 3.45 3.02 

0.21* 0.72* 0.80* 90 4.38 3.05 2.08 1.87 

Mean 4.28 3.22 2.76 2.44 

Phosphor 
percentage% 

60 1.40 1.40 1.30 1.20 

Ns 0.37* Ns 90 1.40 1.30 1.30 1.30 

Mean 1.40 1.35 1.30 1.25 

Potassium 
percentage % 

60 2.79 2.61 1.33 1.26 

Ns 0.19* 0.60* 90 2.70 2.22 1.80 1.35 

Mean 2.74 2.41 1.56 1.30 
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Similar results were obtained by Saeed et al., 
2005c, Ali et al., 2012.The reduction of chemical 
component due to the reduction of nitrification rate of 
ammonia which resulted from the large direct toxic 
effects of Cl- and the total amount of salt on the activity 
of nitrifying bacteria (Stark and Firestone, 1995). 
Kochian (2000) suggests that the reduction of the 
availability of phosphorus in saline soils is the result of 
the activity of ions- antagonists, which can reduce the 
activity of phosphate and phosphate transporters of both 
high and low affinity, which are necessary for the 
uptake of phosphorus. It has been shown that increased 
concentrations of Na+ block channel protein used for 
the uptake of K+, AKT1, and in this way reduce the 
uptake of K+. Inhibitory effect of Na+ on transport of 
K+ through channels in the membranes is probably 
more important in the phase of uptake of K+ from the 
soil solution than in the phase of K+ transport to the 
xylem (Qi and Spadling, 2004).  
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  ظروف صوبة الظل تحتالجوجوبا  تشتلاعلى حى تأثیر الإجھاد المل

  *عبد العاطي سلیمانلیا ادو **كمال العبد كحلوت ،*ایمان اسماعیل السراج، *عبد الفتاح حلمي بلال 
  .جامعھ قناه السویس، راعیھ بالعریشكلیھ العلوم الز *

 میة بغزةالجامعة الإسلا - بكلیة العلوم  **

 
م  ٢٠١٣-٢٠١٢ ھ قن�اة الس�ویس خ�لال الموس�م الزراع�ي     أجریت ھذه الدراسة بكلیة العلوم الزراعی�ة البیئی�ة ب�العریش جامع�    

تحت ظروف المنف�ذة   متتالیةت شھور لمده تلا مالحةلظروف الاجھاد الملحي الناتج عن الري بمیاه  شتلات الجوجوبالبحث استجابة 
لمحاص�یل التجریبی�ة فق�د اقتص�رت عل�ى ش�تلات نب�ات الجوجوب�ا عم�ر ع�ام واح�د و النامی�ة ف�ى أص�ص               بالصوبة المظللة بمزرع�ة ا 

 ,٤٠٠٠ ,٢٠٠٠ ,الص�نبور می�اه  ( أربع مع�املات م�ن الم�اء الم�الح بتركی�زات      باستخدامحیث رویت أربع مرات أسبوعیاً  بلاستیكیة،
/ ع�دد الف�روع    ،)س�م (ط�ول الج�ذر    :علیھ�ا الق�راءات التالی�ة    و لقد تم تسجیل .الكنترولفضلاً عن  الملیون،جزء في  ٨٠٠٠ ,٦٠٠٠
 النیت��روجینبالإض��افة ال��ى التحلی��ل للمكون��ات الكمیائی��ھ مث��ل نس��بھ ك��لا م��ن     ع��دد الج��ذور الثانوی��ة   النب��ات،/ ع��دد الأوراق  النب��ات،

  تاسیوم في الاوراق الجافةوالب والفسفور و
  :وكانت أھم النتائج المتحصل علیھا ھى

 –ارتف�اع النب�ات   (ملوحة ماء الري وكانت أعلى قیمھ في ات قلت معنویا بزیادة مستوي الصفات الخضریة للنبات :خضریھالصفات ال
النباتات التي أنتجت من الري بالمستوي الم�نخفض م�ن ملوح�ة     في) طول الجذ وعدد التفرعات الجذریة -عدد الأوراق -عدد الأفرع
  حیث كانت النباتات الأعلى قیمھ ف�ي الص�فات الخض�ریة ھ�ي المروی�ة بمی�اه الص�نبور یلیھ�ا عل�ى الترتی�ب          ).ماء الصنبور(ماء الري 

  ).جزء في الملیون  ٨٠٠٠ - ٦٠٠٠- ٤٠٠٠ - ٢٠٠٠ - ٠(
في انسجھ النبات ق�ل معنوی�ا بزی�ادة    ) النیتروجین والفسفور والبوتاسیوم (كیز العناصر تر اظھرت النتائج نقص :لمكونات الكمیائیھا

ج�زء   ٨٠٠٠تح�ت مس�توي ملوح�ة    %  ١,٨٧في معامل�ھ الكنت�رول إل�ى    % ٤,٥١مستویات الملوحة فنسبھ النیتروجین انخفضت من 
تح�ت  مس�توي ملوح�ة    % ٥ ١,٣٠رول إل�ى  ف�ي معامل�ھ الكنت�   % ١,٦٠في الملیون وف�ي نف�س الاتج�اه انخف�ض تركی�ز الفس�فور م�ن         

%  ١,٣٥ف�ي معامل�ھ الكنت�رول إل�ى     % ٢,٨٨جزء في الملیون و أیضا انخفض تركی�ز البوتاس�یوم ف�ي الأنس�جة النباتی�ة م�ن        ٨٠٠٠
  جزء في الملیون ٨٠٠٠تحت مستوي ملوحة 

  . ىلذا فإنھ یفضل الرى بمیاه تحتوى على أقل نسبھ من الملوحھ للحصول على أفضل نمو خضر
                                                                                                                                                                                                                                                               


