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ABSTRACT 
 
 In a pot experiment in the greenhouse of the National Research Centre, a study aimed to evaluate the 
influences of mono potassium phosphate (MKP) or MKP+ urea (U) and irrigation by diluted seawater on growth 
and some chemical constituents of jatropha plants. The treatments of salinity: irrigation by diluted seawater with 
3.91 and 7.82 dS/m more than that irrigated by fresh water as a control. MKP in the rate of 1g/L (45 and 60 days) 
were sprayed and control plants sprayed by the same quantity of distilled water. Plant height, root length and 
number of green leaves did not show any significant differences as a result of irrigation by diluted seawater. 
However, area of green leaves, fresh weight of different plant parts and root and whole plant dry weight were 
significantly responded. A positive relationship was detected between MKP application and most of growth traits 
of jatropha plants i.e. fresh weight of roots, stem, leaves and top and area of leaves/ plant. Top dry weight 
showed the same response. Combined urea in the rate of 3 g/L as foliar fertilizer enhanced the increment in the 
above-mentioned characters. Meanwhile, root and stem dry weight responded similarly to the both fertilizer 
treatments. Top dry weight increased only by this combination. Furthermore, root length and leaves dry weight 
seemed to be without effect. The mineral status responses to MKP and U and salinity were included.                                
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Introduction 
 
 As a substitute for fast depleting fossil fuel, bio diesel had come to stay. In future, it should also serve to 
reduce and maintain the price of automobile fuel. The under exploited and unexploited vegetable oils are good 
sources of biofuel.  
 Jatropha curcas is a perennial, oil-seed bearing shrub originating from Central America, and which has now 
been introduced to other tropical regions in Africa and Asia. Jatropha oil does not suffer from direct competition 
with food crops, as is the case with most other biofuels feedstocks. Therefore, growing Jatropha using the waste 
water with competition of the other food crops had a great attention from the investigators and also from food 
and foul producers (Benge, 2006 and Vries, et al. 2007). 
 Jatropha is also well adapted to gravelly, sandy and saline soils where salinity might be the major problem 
due to limited water supply (Openshaw, 2000). 
 Although of this phenomenon, salt stress affected the growth, physiological processes and yield of some 
trees as found by: Sakharov and Aridilla (1999); Agarwal and Pandey (2004); Chaparzadeh, et al. (2004) and 
Montavon, et al. (2007). 
 During the last decades, foliar feeding of nutrients has become an established procedure to increase yield and 
improve the quality of crop products (Romemheld and El-Fouly, 1999). This procedure can also improve nutrient 
utilization and lower environmental pollution through reducing the amount of fertilizers added to soil (Abou El-
Nour, 2002). On the other hand, foliar feeding of a nutrient may actually promote root absorption of the same 
nutrient (Oosterhuis, 1998 and Soepardi, 1998) or other nutrients through improving root growth and increasing 
nutrients uptake (El-Fouly and El-Sayed, 1997). 
 Several ways were used to increase the tolerance of plants to salt stress, one of them foliar fertilizer as a 
successful application as mentioned by many authors: Marchener (1995); Hare, et al. (1997) and Hussein, et al. 
(2008). 
 Therefore, this work designed to investigate the effect of irrigation by diluted seawater and spraying 
potassium and urea foliar fertilization on growth of jatropha in the early stages of growth. 
 
Materials and Methods 
 
 In a pot experiment in the greenhouse of the National Research Centre, a study aimed to evaluate the 
influences of mono potassium phosphate and irrigation by diluted seawater on growth and some chemical 
constituents of jatropha plants. The treatments were as follows:   
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Salinity:  
 
 Irrigation by diluted seawater with 3.91 and 7.82 dS/m more than that irrigated by fresh water as a control 
(300 ppm, 0.47 dS/m)                                         
 
Fertilization treatments:  
 
 Potassium mono phosphate at the rate of 1g/L ppm was applied (45 and 60 days).Urea treatment (3 g/L) was 
sprayed also twice in combination with MKP and control plants sprayed by the same quantity of distilled water. 
 The experiment included 9 treatments which were the combination of three treatments of irrigation by 
diluted seawater and three treatments of fertilization: mono potassium phosphate in the rate of 1 g/L. Urea 
treatment (3%) was sprayed also twice in combination with MKP  and control plants sprayed by distilled water. 
The experimental design was split plot in 8 replicates. Metallic ten pots 35 cm. in diameter and 50 cm. in depth 
were used. Every pot contained 30 Kg. of air dried clay loam soil. The inner surface of the pots was coated with 
three layers of bitumen to prevent direct contact between the soil and metal. In this system, 2 kg of gravel 
(Particles about 2-3 cm in diameter), so the movement of water from the base upward. 
  
Table 1: Analysis of seawater used in irrigation. 

Source pH EC 
dSm-1 

Soluble cations (mM) Soluble anions(mM) 
Na+ K+ Mg++ Ca++ CO—

3 HCO-3 Cl- SO=
4 

Seawater 7.94 50 475.000 9.700 56.000 10.00 2,500 2.300 536.00 28.00 
Total soluble salts = 32.000 mg/L 
 
Table 2: Some physical and chemical properties of studied soil A and B A . Soil mechanical analysis. 

Sand  
Silt 

20-2 µ 
% 

 
Clay 
< 2 µ 

% 

 
Soil 

Texture 
Course 
>200 µ 

% 

Fine 
200-20µ 

% 
9.70 16.75 35.22 38.33 Clay loam 

 
B.  Soil chemical analysis 

pH 
1:2.5 

EC 
dSm -1 

1:5 

 
CaCO3 

% 

CEC
C mole 

Kg-1 

 
OM 
% 

Soluble cations  and Anions  meq/100 g soil 
Na+ K+ Ca2+ Mg2+ CO-3 HCO-3 Cl-1 SO-2 

7.50 1.45 2.65 30.56 1.35 1.95 0.36 2.68 1.57 0.0 0.97 1.8 3.79 
Available macro-nutrients % Available micro-nutrients ppm 

N P K Zn Fe Mn Cu 
0.49 0.27 0.93 3.5 5.4 7.8 4.2 

  
 Seeds of jatropha (Jatropha curcas L.) were sown at May, 20 and seedlings were thinned left three plants / 
pot. Calcium super phosphate (15.5 % P205) and potassium sulfate (48.5 % k20) in the rate of 3.0 and 1.50 g/pot 
were added before sowing. Ammonium sulfate (20.5 % N) in the rate of 6.86 g / pot was added in two equal 
portions, the first at 21 days from sowing and the second two weeks later. Irrigation with diluted seawater in 
different concentrations were started 30 days after sowing (One irrigation by salt water and the next was by fresh 
water alternatively). Potassium mono phosphate in the rate of 1g/L and MKP (1g/L)+urea (3g/L) were sprayed at 
45 and 60 days from sowing and the control treatment sprayed by the same quantity of distilled water.  
 Samples from every sub treatment were collected, cleaned, and dried in electric furnace at 70 ᵒC until fixed 
weight. The dried samples were grown in a stainless steel mill. The digestion and determination of macro and 
micro nutrients were done according to the methods described by Cottinee, et al. (1982).  
 All collected Data were subjected to the proper statistical analysis according to Snedecor and Cochran 
(1990). 
                                                       
Results and Discussion 
 
Growth:  
 
Salinity: 
 
 Data in Table (3) indicated that plant height, root length and number of green leaves did not show any 
significant differences as a result of irrigation by diluted seawater. However, area of green leaves, fresh weight of 
different plant parts and root and whole plant dry weight were significantly responded. 
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Table 3: Effect of salinity on growth of jatropha plants. 
Salinity 

dS/m 
Plant 

heightc
m 

Root 
length 

cm 

Leaves 
number 

Leaves 
area 
cm 

Fresh weight(g): Dry weight (g): 
Root Stem Leaves Total Root Stem Leaves Total 

TW (0.47) 115.8 29.3 84.4 5139 108.4 305 251 664.4 25.2 43.6 30.3 98.1 
3.91 102.2 24.8 73.6 4381 73.7 166 144 383.3 22.6 27.8 24.4 74.8 
7,82 92.7 22.4 72.1 3705 72.6 175 137 384.6 12.6 16.0 20.8 49.4 

LSDat5% N.S N.S N.S 968 24.3 112.9 46.5 179.9 973 18.6 2.11 48.04 
TW = Tap water                          LSD=Least significant differences 

 
 Effect of Salinity on growth of jatropha were reported by many authors among of them: Gao, et al. (2008) 
noticed that increasing NaCl concentrations decreased progressively, and the fresh weight of hypocotyls reached 
the lowest level at NaCl concentration of 150 mmol and then increased. Kumar, et al. (2008) revealed that 
exposure of callus to NaCl decreased growth in a concentration dependent manner. Increase in antioxidant 
enzymes activity could be a response to cellular damage induced by NaCl. This increase could not stop the 
deleterious effects of NaCl, but it reduced stress severity and thus allowed cell growth to occur. On olive,  
Melgar, et al. (2009) demonstrated that after 8 years of treatment, salinity (up to 10 dS/m) did not affect any 
growth measurement of plants. On castor bean, Pinheiro, et al. (2008) found that the dry matter accumulation of 
leaves, roots and stems, as well as the total dry matter, and the root to above ground ratio increased with plant 
growth in both treatments, however, these parameters were lowered in salt-stressed seedlings. Chartzoulakis, et 
al. (2002) revealed that six olive varietieswere irrigated with half-strength Hoagland solution containing 0, 25, 50, 
100 and 200 mM NaCl. Shoot length was reduced significantly above 25 mM for cvs Koroneiki, Kalamata and 
Megaritiki and above 50 mM NaCl for the others. Total plant leaves area was reduced significantly above 25 mM 
NaCl, reaching 85% at 200 mM NaCl for the cvs Mastoidis and Amphissis, due to defoliation. At high salinity 
the aerial part of the plants was more depressed than the root. 
 The adverse effects of salinity on growth may be due to one or more of different reasons. Perez-Perez, et al. 
(2009) noticed that Osmotic adjustment was the main tolerance mechanism for maintenance of turgor under salt 
stress. Abd El-Rahman (1987) who noticed that Salinity had generally little influence on the water content of 
different parts of cowpea (Vigna sinensis L.), calabrese(Brassica oleracea L. var. botrylis) and red 
radish(Raphanus salivus L.) plants. Pinheiro, et al. (2008) noticed that salinity showed a promotive effect on the 
growth of cowpea, while in calabrese the effect was either promotive or depressive depending upon the 
concentration of the NaCl, and in red radish plants, salinity progressively suppressed growth. Salt treatment 
induced decreases in leaf water potential at pre-dawn (ψpd, 42%), stomatal conductance to water vapor (gs, 36%), 
and net carbon assimilation rate (A, 24%) only at 38 days after germination. At the same time, the values for 
transpiration rate were unchanged and the hydraulic conductance was increased (34%). After 59 days under 
hypersalinity, leaf ψpd increased to −0.44 MPa, although gs, A, transpiration rate, and hydraulic conductance were 
not different between treatments.  In spite of that, Sultan, et al. (1999) noted that these effects may be related to 
the effect on photosynthesis; on protein formation as reported by Sultana, 1999 and Kumar, et al. 2008 and on 
hormonal unbalance as mentioned by  Hare, et al. 1997 and Hussein and El-Greatly, 2007  but Li, et al. (2010) 
related this effect to the salinity on oxidative defense on coaster bean plants. Meanwhile, Hussein, et al. (2008); 
Shabaan, et al. (2008) and Grewal, et al. (2010) demonstrated that these effects may be attributed to the effect of 
salt stress on plants mineral uptake disturbance. 
 
Potassium foliar fertilizer: 
 
 A positive relationship was detected between MKP application and most of growth traits of jatropha plants 
i.e. fresh weight of roots, stem, leaves and top and area of leaves/ plant. Top dry weight showed the same 
response. Combined urea in the rate of 3 g/L as foliar fertilizer enhanced the increment in the above-mentioned 
characters. Meanwhile, root and stem dry weight responded similarly to the both fertilizer treatments. Top dry 
weight increased only by this combination. Furthermore, root length and leaves dry weight seemed to be without 
effect. Mineral nutrients possess several roles in formation, partitioning and utilization of photosynthates. 
Therefore, mineral nutrient deficiencies substantially impair production of dry matter and its partitioning between 
the plant organs (Marschner, et al. 1995 and McDonald, et al. 1996). Potassium is a key essential plant nutrient 
although it is not a constituent of any plant part. It acts as catalyst for many of the enzymatic processes which are 
necessary for plant growth. It also regulates the opening and closing of stomata which affect carbon dioxide 
uptake for photosynthesis (Somida, 2002). Also, potassium has an important role in translocation of metabolites 
from source to sink (Kramer, 1980). 
 Schachtman and Liu (1999) stated that potassium uptake is vital for plant growth but in saline soils sodium 
competes with potassium for uptake across the plasma membrane of plant cells. This can result in high Na+:K+ 
ratios that reduce plant growth and eventually become toxic. Ezz El-Din, et al. (2010) revealed that potassium 
fertilization increased growth and yield of caraway plants. 
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  Abdo and Rizk (2009) found that spraying with urea had positive effect on height of plants, number of 
branches, shoot dry weight and LAI of rap seed plants. Increasing the rate of urea in the spraying solution from 4 
to 8 g/L increased the growth criteria i.e. plant height, number of branches, dry weight/plant and LAI. This Data 
are in harmony with those obtained by: Sharief and Kishta (2000) and Ali and Hassan (2002). 
 
Table 4: Effect of foliar fertilization on growth of jatropha plants. 

MKP  and 
Urea 

Plant 
height 

cm 

Root 
length 

cm 

Leaves 
number 

Leaves 
area 
cm 

Fresh weight (g): Dry weight (g): 
Root Stem Leaves Total Root Stem Leaves Total

DW 95.7 23.0 75.9 3681 72.1 195 159 426.1 18.3 26.5 31.1 65.9 
MKP 100.8 26.0 73.8 4089 88.1 218 174 480.1 19.9 30.4 25.5 75.8 

MKP+U 114.2 27.5 80.4 5455 94.2 233 199 526.3 22.3 30.4 31.2 83.9 
LSD at 5% N.S N.S N.S 1401 N.S N.S N.S 68.9 1.22 3.67 N.S 15.75

MKP = Mono potassium phosphate          U = Urea    DW = Distilled water 
LSD = Least significant difference             

  
 Concerning the effect of urea, Yildirim, et al. (2007) noticed that foliar applications of urea, especially 0.8 
and 1.0% resulted in larger heads, weightier heads and plants as well as higher plants. Conversely, the greatest 
head and leaf dry matter contents were obtained with no fertilizer-nitrogen application. Khan, et al. (2009). The 
results revealed that foliar application of urea significantly increased plant height, spike length, number of grains 
spike-1, hundred grain weight and biological yield of wheat. 
 
Salinity x Potassium foliar fertilizer: 
 
Table 5: Effect of salinity and foliar fertilization on growth of jatropha plants. 

Salinity 
dS/m 

MKP  and 
Urea 

Plant 
height 

cm 

Root 
length 

cm 

Leaves 
number 

Leaves 
area 

Fresh weigh (g): 
Root Stem Leaves Total 

 
TW 

(0.47) 
 

DW 113.0 25.7 83.0 3789 99.3 298 229 626.3 
MKP 117.0 31`.3 78.0 4878 101.7 298 230 629.7 

MKP+U 117.3 31.0 92.3 6750 124.3 320 294 738.3 

3.91 DW 81.7 20.3 73.7 3763 72.3 163 133 368.3 
MKP 97.3 25.7 71.7 3731 76.7 171 160 404.7 

MKP+U 127.7 28.3 75.3 5649 71.0 164 140 375.0 
8.72 DW 92.3 23.0 71.0 3492 44.7 124 114 282.7 

MKP 88.0 21.0 71.7 3657 86.0 186 132 404.0 
MKP+U 97.7 23.3 73.7 3966 87.0 216 164 467.0 

LSD at 5% N.S N.S N.S 2617 N.S 87.4 N.S 119.4 
MKP = Mono potassium phosphate          U = Urea    TW = Tap water  
DW= Distilled water      LSD=Least significant differences 

 
SO = Tap water (300 ppm, 0.47dS/m) S1=3.91 dS/m   S2=8.72 dS/m 0=Distilled water 
MKP= Mono potassium phosphate    U=Urea 
 
Fig. 1: Effect of salinity and foliar fertilization on dry weight of jatropha plants. 
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   The interaction effect of spraying potassium and potassium in combination with urea and salinity on growth 
criteria were illustrated in Table (3) and Fig. (1). This Data indicated that MKP increased growth parameters 
measured herein and also by application of urea together  with KMP but the increment was more. This means 
that there is a synergistic effect between these two fertilizers when applied in combination via leaves. Moreover, 
this two fertilizers enhancing growth parameters under salinity. This effect was clear under the moderate level of 
salinity but decline under the high level nof salinity used.  
 Ikada, et al. (2004) reported that salt damage occurs in dry or semi-dry areas around the world. One of the 
main causes is excessive sodium accumulation. A series of experiments was done to reduce salt damage for rice 
plants by applying foliar potassium or calcium solutions. More recovering of salt-stressed rice was found with 
potassium nitrate than calcium nitrate. Recovery levels were greater with 1 mM than with 5mM K. It is 
suggested that the high K/Na ratio improved rice growth recovery from salt damage and raised yield. It was 
suggested to need keeping on high K/Na ratio to introduce low sodium content on early plant stage for hastening 
the recovery of salt damage and then increasing dry weight and grain yield. 
 Morphology and organization of cotton leaf tissue is such that it accommodates the uptake of plant nutrients. 
In cases where nutrients are strongly fixed by soils or uptake of certain essential mineral elements is inhibited 
due to presence of excessive sodium ions in rooting medium the foliar application can be adopted as a alternative 
fertilization measure. Cotton response to foliar nitrogen (N) fertilizer is most likely when: 1) an inadequate 
amount of N has been applied through soil, 2) when N is lost from the soil through leaching, denitrification, 
volatilization, immobilization etc. 3) when soil moisture temporarily limits N availability, 4) where irrigation or 
timely rainfall enhances the yield potential (Snyder, 1998). Potassium spraying induced a beneficial effect on the 
metabolic processes in the leaf tissues especially in high exhausting periods before fruiting> The combination 
with nitrogen can enhancing the physiological processing of metabolites and its translocation from source to sink 
(Marschner, 1995 and Jadeen and Ahmed, 2009) Potassium is the most important inorganic cation in plant 
tissues and in physiological and biochemical processes (Mengel and Kirkiby, 1982), and an important nutrient in 
photosynthesis and maintenance of turgidity in plant cells (Carroll, et al. 1994). The maintenance of high 
cytoplasmic levels of K is therefore essential for plant survival in saline habitats (Chow, et al. 1990). Jabeen and 
Ahmad (2009) showed that foliar spray of NH4NO3 and KCl in combination showed better result as compare to 
that of their individual spray. Pattern of the comparative performances at various vegetative and reproductive 
growth parameters under nonsaline as well as saline conditions remained same, which is produced as follows: 
Nonspray< water spray< KCl< NH4NO3< NH4NO3+ KCl. Foliar nutrient spray of above mentioned spray 
material showed beneficial effect both on vegetative and reproductive parameters in Cotton, under saline 
environment. Endris and Mohammed (2007) found that number of kernels per spike, number of tillers per plant, 
weight of kernels per spike and total top (shoot) dry weight were all significantly influenced by the main effects 
(potassium and salinity) and their interaction. 
 Ahmad and Jabeen (2005) demonstrated that those sprayed by 250 ppm KNO3 under saline conditions not 
only inhibited toxic effects of salt on fruit formation, but also increased their production 76.91 % by weight per 
plant, Spray with higher concentrations of KNO3 did not show much benefit. They added that the above-
mentioned problem created by presence of excessive sodium in root zone could be avoided if potassium is 
provided through foliar spray to the plants. 
 
Mineral status: 
 
Salinity: 
 
 Results in Table (6) indicated that Fe concentration decreased gradually as the concentration of salts in the 
diluted seawater increased up to the highest level used. The reverse was true for cupper concentration. However, 
Mn and Zn concentration decreased in similar degree by both diluted sea water treatments. Chartzoulakis, et al. 
(2002) noticed that were irrigated with half-strength Hoagland solution containing 0, 25, 50, 100 and 200 mM 
NaCl affected mineral status of olive trees. The concentration of Na and Cl (% d.w.) was higher in roots than in 
other parts of the plant (shoots and leaves), and increased with the increase of salinity. In Kalamata, leaf Na and 
Cl concentration was very low for all salinity treatments.  
 Grattan and Grieve (1998) mentioned that crop performance may be adversely affected by salinity-induced 
nutritional disorders. These disorders may result from the effect of salinity on nutrient availability, competitive 
uptake, transport or partitioning within the plant. For example, salinity reduces phosphate uptake and 
accumulation in crops grown in soils primarily by reducing phosphate availability but in solution cultures ion 
imbalances may primarily result from competitive interactions. Salinity dominated by Na+ salts not only reduces 
Ca2+ availability but reduces Ca2+ transport and mobility to growing regions of the plant, which affects the 
quality of both vegetative and reproductive organs. Salinity can directly affect nutrient uptake, such as Na+ 
reducing K+ uptake or by Cl− reducing NO−

3 uptake. Salinity can also cause a combination of complex 
interactions that affect plant metabolism, susceptibility to injury or internal nutrient requirement. In a study with 
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different wheat genotypes, Saqib, et al. (2000) reported a significant reduction in all growth parameters 
considered and an increased concentration of Na+ and Cl-, decreased concentration K+, and decreased K+: Na+ 
ratio. Salt stress affects water absorption by plants by changing both water relations and the electrolyte balance 
of plant tissues. 
 
Table 6: Effect of salinity on mineral concentrations of jatropha plants. 

Salinity 
dS/m 

Maco nutrients  % Micronutrients ppm 
N P K Ca Na Fe Mn Zn Cu 

TW(0.47) 2.87 0.20 1.16 0.41 0.96 209 103 71 18 
3.91 3.29 0.24 1.71 0.42 0.89 184 72 53 28 
7.82 2.93 0.20 1.55 0.38 0.92 163 77 50 27 

TW = Tap water 

 
 The content of different nutrients in leaves of jatropha plants were reported in Table (7).  Non-significant 
differences were detected in the content off macro and micronutrients except for Mn and Zinc which 
consedrabley lowered by the increase in salt concentration up to 10000 ppm. 
 Abd El-Rahman (1987) found that Total nitrogen, phosphorus, potassium and sodium contents of cowpea 
leaves were not affected by salinity treatments, while in calabrese and red radish leaves the contents of N, P and 
K were generally decreased as the salinity level increased. 
 
Table 7: Effect of salinity on mineral content of jatropha plants. 

Salinity Maco nutrients  g/plant Micronutrients mg/plant 
N P K Ca Na Fe Mn Zn Cu 

TW(0.47) 0.91 0.66 0.37 1.26 0.30 6.59 0.35 0.24 0.0055 
3.91 0.81 0.59 0.45 1.10 0.29 4.56 0.18 0.13 0.0068 
7,82 0.68 0.51 0.36 0.98 0.22 3.76 0.18 0.11 0.0065 

LSDat5% N.S N.S N.S N.S N.S N.S 0.079 0.075 N.S 
 TW = Tap water      LSD=Least significant differences 

     
 The content of different nutrients in leaves of jatropha plants were reported in Table (7).  Non-significant 
differences were detected in the content off macro and micronutrients except for Mn and Zinc which 
consedrabley lowered by the increase in salt concentration up to 10000 ppm. (Pessarakli, et al. 1989). 
Kumar, et al. (2008) observed that under salt stress Na content increased significantly in both callus and seedling 
whereas, differential accumulation in the contents of K, Ca, and Mg was observed in callus and seedling of 
Jatropha curcas.  
 Regarding the effect of salinity on Na/K ratio, Kumar, et al. (2008) emphasized that NaCl treated callus 
accumulated Na and declined in K, Ca and Mg contents. Na/K ratio increased steadily as a function of external 
NaCl treatment. However, Asch, et al. (2000) stated that there was a highly significant correlation between K/Na 
in leaves of rice plants and salinity. The highest yield varieties and tolerant to salt stress recorded a lowest value 
for the Na:K ratio higher value of grain yield  (Natarajan, et al. (2005). Krishnamurthy, et al. (2007) 
demonstrated that the K:Na and Ca:Na ratios were also p0sitively related to the tolerance but not as closely as the 
Na content. Grewel (2010) showed that the cumulative effects of reduced osmotic potential of soil solution, ion 
toxicity (high concentrations of Cl and Na) in soil/plants and ionic imbalance (reduced K:Na and Ca:Na ratio) 
within plant system under increased subsoil NaCl salinity contributed to reduce water uptake and plant growth in 
all the four crops, and the effects were more severe in chickpeas. Wheat despite having considerably lower Na 
and Cl in their leaves suffered greatly in plant growth and water uptake compared with barley and canola 
indicating better tolerance ability of barley and canola to high Cl and Na build up at tissue level. 
 
Potassium foliar fertilizer: 
 
 Data in Table (8) showed that application of foliar fertilizers increased the concentration of all estimated 
elements except for P concentration but the increase by spraying MKP+urea exceeded those from spraying urea 
only. The concentration of P showed the same values with both fertilization treatments. Endris and Mohammed 
(2007) concluded that Nitrogen and Potassium in barley shoot was also increased due to potassium application. 
The concentration of phosphorus and potassium was significantly affected by potassium application while that of 
nitrogen was not influenced by both the main effects and their interaction.   
 Examination of results in Table (9) clearly indicated that both fertilizer spraying enhancing the macro as 
well as micronutrients content but spraying urea in combined with MKP the superior. This means that there is a 
synergistic relation between urea spraying and MKP application via leaves on nutrients status in leaves of 
jatropha plants.   
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Table 8: Effect of mono potassium phosphate and urea spraying on mineral concentrations of jatropha plants. 
MKP and urea Maco nutrients % Micronutrients ppm 

N P K Ca Na Fe Mn Zn Cu 
DW 2.58 0.17 1.18 3.5 0.90 162 69 49 21 

MKP 3.42 0.24 1.67 4.3 0.97 210 108 72 28 
MKP+U 3.10 0.24 1.56 4.2 0.90 183 74 53 24 

MKP = Potassium mono phosphate          U = Urea    
DW= Distilled water 
 
Table 9: Effect of mono potassium phosphate and urea spraying on mineral contents of jatropha plants. 

KMP and urea Maco nutrients  g/plant Micronutrients mg/plant 
N P K Ca Na Fe Mn Zn Cu 

DW 0.54 0.35 0.25 0.82 0.26 4,41 0.16 0.10 0.0045 
MKP 0.86 0.64 0.44 1.10 0.24 5.37 0.28 0.17 0.0070 

MKP+U 1.00 0.76 0.49 1.45 0.27 6.10 0.27 0.20 0.0072 
LSDat5% 0.37 0.37 0.26 0.54 N.S N.S 0.104 N.S 0.0018 

MKP = Mono potassium phosphate          U = Urea 
DW= Distilled water             
LSD = Least significant difference 

 
 Yildirim, et al. (2007) indicated that N, P and K contents in AG 3317 and AG 3324 increased with 
increasing urea doses. The same situation occurred in Ca, Mg, S and Fe contents in all years. Mn and Zn values 
were inconsistent between years and cultivars. However, foliar urea applications always gave greater Cu contents 
in leaves of broccoli than Control 1. 
 Also, in regard to the nutrient content, it can be interfered that soil nitrogen fertilization and foliar urea 
applications increased the content of almost all nutrients in leaves and heads of both broccoli cultivars in three 
experiment years. Generally, the greatest values were obtained from 1.0% urea application for both cultivars. 
Bayvast, et al. (2009) mentioned that highest amount of P (39.71), Ca (15.24), Mg (5.28), KOH (5168.9) and N 
(2.73) mg. 100 g dry matter-1 were obtained in tomato fruits from 6, 4, 8, 8 and 8 mmolL-1 nitrogen, 
respectively. Potassium treatments does not have any significant effect on fruits P, Mg, KOH and N, however the 
highest amount of Ca (10.85 mg. 100  dry matter-1) was obtained from 4 mmolL-1 potassium. Sawan, et al. 
(2008) revealed that applied P at different concentrations significantly enhanced N and K uptake of cotton plants. 
The most increase in dry matter yield was obtained from the high P concentration. Data also reveal that the 
uptake of P by cotton plants increased significantly by the application of K and P treatments. Yassen, et al. 
(2010) revealed that spraying wheat plant with (1% urea) showed marked increment in micronutrients 
concentration and uptake. Moreover, spraying wheat plants with 1% urea increased straw –N concentration by 
14% over control plants. 
 
Salinity x Potassium foliar fertilizer: 
 
 The interactive effect of irrigation by diluted seawater and spraying KMP and urea was illustrated in Table 
(10). This data showed that, under regular irrigation with fresh water, application of MKP or MKP+U induced 
highly effect on P, K and Zn concentration, however, N, Na and Ca concentration seemed to be equal with the 
two fertilization treatments. Moreover, Mn and Na showed the lesser increments. On reverse, cu concentration in 
response to spray fertilizers was reduced. Under the irrigation with diluted seawater 7.82 dS/m the highest effect 
was in concentration of Mn and the lesser was by Na. Also MKP effective in the most nutrients except for Zn 
and Cu compare to MKP+U treatment. In addition, plants received diluted seawater contains 8000 ppm  MKP+U 
spraying recorded the more increment in N, P, K and Ca concentrations while the micronutrients concentrations 
showed the reverse responses- On the other hand, Na slightly positive affected in the fresh water irrigated plants 
and negatively responded to both fertilizer treatments.  
 
Table 10: Effect of mono potassium phosphate and urea spraying and salinity on mineral concentrations of jatropha plants. 

Salinity 
dS/m 

MKP 
ppm 

Maco nutrients % Micronutrients ppm 
N P K Ca Na Fe Mn Zn Cu 

TW 
(0.47) 

TW 2.50 0.14 0.87 3.9 0.92 190 95 59 20 
MKP 3.05 0.24 1.31 4.2 0.99 214 114 81 21 

MKP+U 3.05 0.23 1.29 4.2 0.97 222 100 73 15 
3.91 

 
T.W 2.68 0.19 1.31 3.4 0.80 140 46 50 28 
MKP 4.00 0.28 2.15 5.1 0.98 227 106 60 32 

KMP+U 3.20 0.24 1.67 4.0 0.90 185 63 50 28 
7.82 

 
TW 2.55 0.17 1.36 3.3 0.99 142 67 39 20 

MKP 3.20 0.19 1.56 3.6 0.94 189 105 74 37 
MKP+U 3.05 0.25 1.73 4.5 0.84 142 60 37 25 

MKP =Mono potassium phosphate          U = Urea 
D= Distilled water     TW = Tap water        
LSD = Least significant difference 
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Table 11: Effect of salinity and fertilizers on Na ratios with elements (concentration basis). 
Salinity 

dS/m 
MKP 

and urea 
Na ratios 

Na/K Na/Ca Ca:(Na +K) 
TW 

(0.47) 
DW 1,06 0. 1.98 

MKP 0.76 0. 1.83 
MKP+U 0.75 0. 1.86 

3.91 
 

DW 0.61 0. 1.61 
MKP 0.46 0. 1.61 

MKP+U 0.54 0. 1.56 
7.82 

 
DW 0.73 0. 2.28 

MKP 0.60 0. 1.44 
MKP+U 0.49 0. 1.75 

MKP = Mono potassium mono phosphate    U = Urea 
TW = Tap water       DW= Distilled water 

 
 Iglesias, et al. (2004) reported that in salinized plants, nitrate supplementation reduced leaf abscission, 
stimulated photosynthetic activity and increased growth of new leaves. The nitrate treatment did not modify 
chloride concentration in leaves, but it reduced chloride concentrations in Carrizo and Macrophylla roots. 
Therefore, in both rootstocks, chloride content was similar in mature leaves, higher in immature leaves and lower 
in roots of the nitrate-supplemented salinized plants compared with salinized plants unsupplemented with nitrate.  
 Such beneficial effects may be independent of chloride accumulation in the tree, but it has been suggested 
that nitrate mitigates the detrimental effects of salinity by reducing chloride uptake (Cerezo, et al. 1999). 
However, the physiological role that nitrate plays in reducing detrimental effects of salinization in citrus remains 
controversial. Two mechanisms have been postulated: a chloride dilution effect as a result of growth stimulation; 
and an anionic antagonism between nitrate and chloride uptake (Tyerman and Skerrett, 1999). 
 
Table 12: Effect of mono potassium phosphate and urea spraying and salinity on mineral contents of jatropha plants. 

Salinity 
dS/m 

MKP 
and urea 

Maco nutrients g/plant Micronutrients mg/plant 
N P K Ca Na Fe Mn Zn Cu 

TW 
(0.47) 

DW 0.50 0.28 0.17 0.78 0.19 3.81 0.25 0.12 0.0039 
MKP 0.94 0.74 0.40 1.29 0.29 6.58 0.35 0.25 0.0063 

MKP+U 1.29 0.97 0.55 1.78 0.41 9.39 0.46 0.34 0.0063 
3.91 

 
.W 0.54 0.39 0.27 0.93 0.37 2.86 0.09 0.10 0.0047 

MKP 0.90 0.63 0.56 1.15 0.22 5.11 0.25 0.13 0.0062 
MKP+U 0.98 0.74 0.52 1.22 0.28 5.69 0.20 0.15 0.0095 

7.82 
 

DW 0.57 0.39 0.31 0.75 0.23 3.57 0.15 0.09 0.0059 
MKP 0.75 0.56 0.36 0.86 0.22 4.41 0.25 0.14 0.0086 

MKP+U 0.72 0.59 0.41 1.34 0.22 3.31 0.64 0.09 0.0059 
LSD at 5 % N.S N.S N.S N.S N.S N.S 0.103 N.S N.S 

MKP = Mono potassium phosphate          U = Urea 
DW= Distilled water       TW = Tap water         
LSD = Least significant difference 

 
 Nevertheless, Hu, et al. (2008) pointed out that although there was a reduction in evapotranspiration, maize 
growth, as shoot fresh weight and dry weight, and leaf fresh weight and dry weight under drought and salinity, 
the application of foliar fertilization did not improve plant growth under short-term drought or salt stress. 
 The interaction between salinity and fertilizers treatments and its effect on mineral contents of jatropha 
leaves were presented in Table (11).   
 Application of U in combination with MKP raised the increment caused by MKP solotary. This was true for 
all nutrients except for Cu content which responded similarly to MKP or MKP+U. The highest increment was 
obtained in Fe fallowed by those with P (g/plant) under fresh water irrigation treatment. Irrigation water with 
4.91 dS/m induced the same higher response Fe and Mn content in plant received KMP only. On the other hand, 
this response was in reverse under irrigation by solution with 8.72 dS/m. for macronutrients. 
 In regard to the nutrient content, it can be interfered that soil nitrogen fertilization and foliar urea 
applications increased the content of almost all nutrients in leaves and heads of both broccoli cultivars in three 
experiment years. Generally, the greatest values were obtained from 1.0% urea application for both cultivars. 
 The cumulative effects of reduced osmotic potential of soil solution, ion toxicity (high concentrations of Cl 
and Na) in soil/plants and ionic imbalance (reduced K:Na and Ca:Na ratio) within plant system under increased 
subsoil NaCl salinity contributed to reduce water uptake and plant growth in all the four crops (Grattan and 
Grieve, 1999). 
 From the above mentioned results, it could be concluded that salinity affected adversely most of the growth 
criteria. Application of mono potassium phosphate plus urea via leaves improved these characters and mineral 
status of jatropha plants in plants irrigated regularly by fresh water or those grown under saline conditions. In 
addition, under the condition of cultivated jatropha plants in moderate saline soils or used of water contains 
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moderate salts concentration application of MKP+ urea can enhancing the salt tolerance  and diminished the 
hazards of salts in jatropha plants in the early stages of growth. 
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