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Abstract: Biologically- grown agricultural products are considered to be healthier, and cause less risk 
to the environment. The aim of this research is to reduce the need of chemical fertilizers or completely 
replace by bio-fertilizers, and study the effect of bio-fertlizers on Wedelia trilobata plant resistance to 
watering with salty water at 5.47 mmohs/cm (3500 ppm), during the two successive seasons 
(2009/2010 and 2010/2011). Using Rhizobacterein with 25% of chemical fertilizers resulted in the best 
herb fresh weight in both seasons. Irrigation by salty water caused decrease in herb fresh weight ranged 
from 32.00 to 52.20% in the first season and from 18.04 to 42.5% in the second season among different 
studied fertilization treatments. It is clear that,in most cases adding 25% of chemical fertilizers to the 
biofertilization treatments caused improvement in number of branches per plant in both seasons,either 
plants irrigated with non-saline or salty water. The results indicated that by using salty water there was 
decrease in leaf pigments about 12-29% less than the plants irrigated with non-saline water under the 
same fertilization treatments. Inoculating plants with biofertilizers increased their proline content 
compared to unfertilized control plants ,that led to more resistance to salty water and revealed that most 
of biofertilizer treatments had better growth parameters than control plants. In case of watering with 
saline water, the combination of 10g Rhizobacterein and 10g Phosphorein plus 1.5g Enciaben,1.5g 
triple super- phosphate and 3.0g. potassium sulphate per plant had the highest herb fresh weight, high 
number of branches and  leaves per plant. Also, it had the highest proline content, high total soluble 
sugar and leaf pigments. 
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INTRODUCTION 

 
 The wind blow up several times every year on Al-Hassa Governorate, Kingdom of Saudi Arabia, in 
addition to sandy soil surrounding the residential areas that lead to air pollution, soil erosion, it was found that 
the use of groundcover may help to reduce this problem which directly effect on residents health in this region. 
The use of groundcover can help to stabilize the soil and prevent them from moving by wind. Most of KSA 
governorates particularly Al-Hassa has a harsh environment including high temperature, high evaporation rate 
and low rainfall . In addition to the problem of groundwater depletion and re-use of agricultural drainage 
water that have different levels of salinity in irrigation, so the effect of biofertilizers on plant resistance to salty 
water has been discussed in this work. 
 Wedelia or Rabbits Paw (Wedelia trilobata L.) belongs to the family Asteraceae . It has been used in the 
landscape as an interesting groundcover for warm locations. The species name "trilobata" comes from the latine 
for "3-lobed" of individual leaves. It is introduced from tropical America and propagated through division, 
seeds, or easily by tip cuttings. People like Wedelia because of its beautiful yellow-orange flowers and its fast 
growth habit. It is a mat forming perennial herb with rounded stems. New plants arise from nods that root at the 
soil surface. Seed production is low and generally does not reproduce prolifically via seed. Song et al., (2009) 
stated that Wedelia plant has high tolerance to high temperature. Also, Song et al., (2009) mentioned that the 
leaves of Wedelia turn from green to red under high irradiance in the summer. The color change may be a 
physiological mechanism employed by the plant to acclimatize to high irradiance in the summer. It is fairly salt 
resistant and grows well at the seashore. It needs regular water and fast draining soils. It is specially good for 
soil retention and erosion control.  
 Higher soil temperatures increases the solubility of fertilizer and leaching the  nutrients more quickly 
specially in sandy soil. So using slow-release fertilizers is a real chance to produce  healthy plant , cut costs, and 
less harmful to the environment. Slow-release fertilizers are excellent alternative to soluble fertilizers. Because 
nutrients are released at a slower rate throughout the season, plants are able to take up most of the nutrients 
without waste by leaching. A slow-release fertilizer is more convenient, since less frequent application is 
required (Amany et al., 2006). Paramasivarn and Alva (1997) reported that losses from the soil could be 
controlled by coating soluble fertilizer with insoluble materials, thereby reducing its solubility and release into 
the soil. 
 Plant growth-promoting bacteria (PGPB) facilitate plant growth in two ways, either by direct stimulation or 
by bio-control (i.e., suppressive activity against soil-borne diseases). The direct stimulation of plant growth may 



Aust. J. Basic & Appl. Sci., 5(11): 571-578, 2011 

572 

be a consequence of nitrogen fixation, phosphate solubilization, iron sequestration, synthesis of phytohormones 
(such as auxins, cytokinins, and gibberellins), or modulation of plant ethylene levels. The biocontrol activity of 
PGPB is typically a consequence of the ability of the bacteria to synthesize antibiotics, fungal cell wall 
degrading enzymes such as chitinase, siderophore activity, or induction of systemic resistance within the plant. 
Any particular PGPB may possess one or several of these activities(Elisa and Glick, 2011). 
 Riera-Nelson et al., (2003), inoculated Helianthus annuus seeds with bio-fertilizers before sowing. The 
results showed a notable influence of inoculation on yield and soil physical properties. Han and Lee (2005) 
found that PGPR strains were shown to produce bacterial exopolysaccharides which bind with some cations 
including Na. Also, Mazher et al. (2006) studied the effect of Microbien on Sesbania aegyptiaca plants growth 
and chemical constituents. They had a recommendation of Microbien treatment to be used for legume seedlings 
planted in sandy soil under salt stress. Karuppaiah (2005) on Tagetes patula plants, and Bhaskaran et al., (2002) 
on Tagetes erecta plants, found that Azospirillum and Azotobacter inoculation with a low level of chemical 
nitrogen (50%) significantly increased growth, yield and bio chemical attributes (i.e., chlorophyll, total sugar, 
and total free amino acids) over control.  
 Nitrogen fixers as Azotobacter and Azospirillum bacteria gave an appreciable improvement of growth, herb 
and oil yield as well as plant and oil constituents. El-Desuki et al., (2006) on onion, stated that bio-nitrogen 
fertilizers improved vegetative growth, herb and oil yield and quality and their main constituents of  plants. 
Also, Swaefy et al., (2007), who found that fertilization using Bacillus megatherium var. phosphaticum caused 
an increase in leaf area of peppermint plants, compared to fertilization with the full amount of chemical 
fertilizers. 

 
MATERIALS AND METHODS 

 
Field Experiment: 
 The research was conductive during two successive seasons of 2009/2010 and 2010/2011, in the 
Experimental Nursery of Faculty of Agriculture and Food Sciences, King Faisal University, aiming to study the 
effect of bio-fertilization on growth, flowering and chemical composition of Wedelia trilobata plants compared 
to mineral fertilization. The second part studied the effect of bio-fertlization on the plant resistance to salinity 
using salty water at 5.47 mmohs/cm (3500 ppm). 
 The study began on  October in the two seasons. Uniformly-sized transplants were planted in plastic pots 25 
cm in diameter and 25 cm in height filled with equal amounts (7 kg) of homogeneous  mixture peat-moss and 
sand (1:1). Biofertilizers (Rhizobacterein and Phosphorein) were added at the rate 10 g/pot/season dividing into 
two equal doses. The first dose of bio-fertilizers was added just before planting, the second dose was added after 
three months from the first one. Rhizobacterein was obtained in bags containing peat-moss inoculated with a 
mixture of nitrogen fixing bacteria and phosphorus solublizing bacteria (PSB). Whereas in Phosphorein,the 
peat-moss was inoculated with Bacillus megatherium var. phosphaticum. Each pot in chemical fertilization 
treatment supplied with 6.0 g. of commercial fertilizers named Enciabein (40.0% N), 6.0 g. triple super-
phosphate (46.0% P2O5), and 3.0 g. potassium sulphate (48% K2O) . PK fertilizers were divided into two equal 
doses, the first dose was added 30 days after planting and the second one three months later. Whereas Enciabein 
(40.0% N ) which is a slow-release N fertilizer  was added as one dose 30 days after planting. Potassium 
sulphate was added to all plants in the experiment.  Watering with salty water started just after establishment of 
the plants, about 30-45 days after planting. The salty water was prepared by mixing sodium chloride and 
calcium chloride at the rate of 1:1 by weight.  
 Data on herb fresh weight, number of branches/plant, average shoot length (cm), number of leaves/plant 
and number of flowers/plant was recorded after eight months from planting. 
 
Soil and Chemical Analyses: 
 Mechanical and chemical analyses of soil (Table A) were analyzed as described by Klute, 1986 and 
Jackson, 1973. 
 
Table A: Mechanical and chemical analyses of the experimental soil. 

Physical Analysis 
Coarse sand 

% 
Medium sand% Fine sand% 

Clay+ Silt 
% 

Field Capacity 
(by volume) 

Wilting point 
(by volume) 

Available 
Water% 

29.8 37.6 29.9 2.7 15.9 7.9 8 
Chemical Analysis 

pH 
CaCO3 

% 
E.C. 

(ds/m) 
OM% 

Soluble Cations 
 (meq./L.) 

Soluble Anions (meq./L.) 
Available 

macronutrients 
(mg/kg)  

7.47 2.59 1.42 2.59 
Na+ K+ Ca++ Mg++ HCO3

-- Cl- SO4
-- N P K 

9.93 1.20 3.27 1.70 2.80 8.10 5.20 318.5 3.1 352.0 
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 Chemical analysis of fresh leaves was conducted to determine their contents (mg/gm fresh weight) of 
chlorophyll (a and b) and total carotenoides, using the method described by Nornai (1982), then the total 
chlorophylls content was calculated.  
 The total soluble sugars content in dry leaves will also be determined, using the method recommended by 
Dubois et al., (1956), while the N, P, k, Na and proline percentages will be determined using the methods 
described by the A.O.A.C. (1995).  
 
Statistical Analysis of Data:  
 Data recorded on vegetative growth traits were subjected to normal statistical analysis as shown by 
Snedecor and Cochran (1982). Comparison among means was done using "Least Significant Difference (LSD)" 
at 5 % level of probability. 
 The layout of the experiment was complete randomized block design, with three replications of eight 
treatments in each season. The treatments were as the following: Control (no fertilization), 100% of chemical 
fertilizers, Rhizobacterein, Phosphorein, (Rhizobacterein + Phosphorein), Rhizobacterein+ 25% of chemical 
fertilizers, Phosphorein+25% of chemical fertilizers and (Rhizobacterein + Phosphorein)+25% of chemical 
fertilizers.The second part of the experment included all the previous treatments in addition watering the plants 
with salty water at 3500 ppm.  

 
RESULTS AND DISCUSSION 

 
Vegetative Growth: 
 Data recorded on plant growth parameters of Wedelia trilobata L. were presented in Table (1). Generally, 
using 6.0g Enciabein+6.0g triple super-phosphate per plant (100% chemical fertilizers) with plants irrigated 
with non-saline water or salty water significantly increased most of growth parameters compared with 
unfertilized control plants in both seasons.The exception was the average shoot length,that the control plants 
were taller than plants received 100% chemical fertilizers in both seasons. The data show that, in both seasons, 
even plants irrigated with non-saline water or salty water, plants inoculated with biofertilizers with or without 
chemical fertilizers gave significant increment on growth parametres compared with unfertilized control plants 
in most cases . 
 
Herb Fresh Weight: 
 Data in Table (1) indicate that the treatments of biofertilizers alone had negative effect on herb fresh weight 
compared with 100% chemical fertilizers treatment in both seasons,except with the treatment of combination 
between Rhizobacterein and Phosphorein which increased the herb fresh weight (179.40g/plant)compared with 
100% chemical fertilizers (173.30g/plant),in the first season. Adding 25% of chemical fertilizers to the plants 
inoculated with biofertilizers improved the herb fresh weight in both seasons compared with using biofertilizers 
alone. Using Rhizobacterein with 25% of chemical fertilizers resulted in the best herb fresh weight in both 
seasons (183.70 and 179.70g/plant in the first and second seasons,respectively). 
 
Table 1: Effect of biofertilizers on growth parameters of Wedelia trilobata L. plant during the two successive seasons (2009/2010 and 2010/2011). 

First Season 

Treatment 

No. of leaves/plant No. of flowers/plant Average of shoot 
length 

No. of branches Herb fresh weight (g/plant) 

Saline 
water 

Non-
saline 
water 

Saline 
water 

Non-
saline 
water 

Saline 
water 

Non-
saline 
water 

Saline 
water 

Non-
saline 
water 

Saline water Non-saline 
water 

88.00e 224.00f 1.00b 4.00cd 49.80a 79.53d 4.00d 7.33c 59.67f 125.10e Control 
135.70c 356.70a 3.67a 6.33a 37.03e 47.87f 9.00a 12.00a 98.00c 173.30bc 100%Chem. fert 

. 
124.70d 254.00e 3.00a 5.00bc 63.63b 85.57b 6.00c 7.67c 90.67d 136.00d Rh. 
170.30a 340.70b 3.33a 6.00ab 56.47c 72.93e 8.00ab 10.67b 119.00ab 183.70a Rٌh.+25%NP 
124.70d 248.00e 1.00b 3.33de 74.90a 89.80a 7.00bc 8.00c 84.33e 134.20d Ph. 
175.30a 299.33d 1.67b 5.33ab 73.33a 80.30cd 8.67a 10.00b 116.00b 170.70c Ph.+25%NP 
143.70b 302.70d 3.00a 2.33e 64.17b 86.13ab 7.33b 10.33b 87.33de 179.40ab Rh.+Ph. 
174.00a 326.00c 3.33a 4.00cd 58.40c 83.93bc 8.00ab 11.00ab 121.70a  179.70ab Rh.+Ph.+25%NP 

6.94 8.31 0.78 1.20 4.00 3.74 1.25 1.04 4.52 6.91 L.S.D 
                                      Second Season 

81.33d 199.30g 1.67cd 5.33b 40.33cd 62.67d 4.00c 7.67d 62.33f 104.30g Control 
146.70a 305.30a 3.00a 6.67a 39.33d 45.53e 8.67a 13.33a 115.30b 155.30c 100%Chem.fert. 
127.30c 207.70f 2.00bcd 4.67bcd 50.33b 85.63a 7.33b 7.00d 89.00d 111.70f Rh. 
137.30b 300.70b 1.33d 5.00bc 42.00cd 84.47a 7.67ab 9.67c 120.00a 179.70a Rh.+25%NP 
148.00a 252.70e 2.00bcd 4.33cd 59.00a 75.23b 8.00ab 10.67bc 92.00d 125.30e Ph. 
151.00a 279.30d 1.33d 6.33a 53.00b 72.80bc 8.67a 10.00c 111.70c 136.30d Ph.+25%NP 
138.30b 248.70e 2.33abc 4.00d 51.00b 76.17b 7.00b 9.67c 70.67e 123.00e Rh.+Ph. 
148.70a 291.30c 2.67ab 4.33cd 42.67c 68.70c 8.67a 11.33b 123.00a 164.00b Rh.+Ph.+25%NP 

5.08 4.41 0.78 0.80 3.07 4.15 1.20 1.19 3.23 4.81 L.S.D 
Control = No fertilizers   100% Chem.fert=6.0g enciabein+6.0g triple super-phosphate 25%NP= 1.5g enciabein+1.5g triple super-phosphate      
Rh.=Rhizobacterein      Ph.= Phosphorein. 
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 Regarding the effect of salty water on herb fresh weight with different treatments,the data show that 
irrigation by salty water caused decrease in herb fresh weight ranged from 32.00 to 52.20% less than the plants 
irrigated by non-saline water in the first season and from 18.04 to 42.50% in the second season among different 
studied fertilization treatments. Unfertilized control plants had the lowest herb fresh weight (59.67 and 
62.33g/plant in the first and second seasons,respectively). Adding fertilizers improved herb fresh weight of the 
plants watering with saline water. The highest herb fresh weight (121.70 and123.00 g/plant in the first and 
second seasons, respectively) was obtained from plants inoculated with the combination of Rhizobacterein and 
Phosphorein plus 25% of chemical fertilizers. 
 Similar results were obtained by Mazher et al., (2006) they studied the effect of Microbien on Sesbania 
aegyptiaca plants growth and chemical constituents, in sandy soil under salt stress. They found that Microbien 
treatment gave the highest growth parameters. Also, Kohler et al., (2009) found that salinity decreased lettuce 
growth. The plants inoculated with plant growth-promoting had significantly greater shoot biomass than the 
control plants at three different levels of salt stress. 
 
Number of Branches Per Plant: 
 The data presented in Table (1) show plants which irrigated with non-saline water and received 100% of 
chemical fertilizers had the greatest number of branches per plant with values 12.00 and 13.33 in the first and 
second seasons,respectively.Plants inoculated with biofertilizers alone had results close to unfertilized control 
plants,in most cases. 
 Regarding the effect of saline water on number of branches per plant,the results showed that there was 
negative effect especially with control and 100% of chemical fertilizers treatments compared with plants which 
irrigated with non-saline water. 
 It is clear that,in most cases adding 25% of chemical fertilizers to the biofertilization treatments caused 
improvement in number of branches per plant in both seasons,either plants irrigated with non-saline or salty 
water. 
 
Average Shoot Length: 
 The data in Table (1) show that the shortest plants were observed with 100% of chemical fertilizer 
treatment (47.87 and 45.53 cm in the first and second seasons respectively) with irrigation by non-saline 
water.Wherease the average shoot length decrease to value 37.03 and 39.33 cm in the first and second 
seasons,respectively with irrigation by salty water when plants received 100% of chemical fertilizers. Adding 
25% of chemical fertilizers to the plants inoculated with biofertilizers significant decreased the average shoot 
length, in most cases,in both seasons, either irrigated with non-saline or saline water. Adding chemical fertilizers 
led to an increase in the number of branches per plant,which in turn led to a shortage of the length of these 
branches. 
 The tallest plants irrigated by non-saline water were observed from the treatment of Phosphorein alone 
(89.80 cm) in the first season and from the treatment of Rhizobacterein alone (85.63 cm) in the second season. 
Phosphorein alone with irrigation by salty water had the tallest plants (74.9 and 59.0 cm in the first and second 
seasons, respectively). These results are in agreement with those obtained by Swaefy and Nicola (2006) on 
Euryops pectinatus, found that there was a significant increase in plant height by using the combination of 
Microbein and 50% of the soil chemical fertilizers and Nofatrein. Also, Hasaneen et al., (2009) found that, the 
addition of a recommended dose of phosphorein biofertilizer to salinized soil, induced significant increases in 
all growth and reproductive parameters determind in growing lettuce plants. 
 
Number of Flowers Per Plant: 
 The results presented in Table (1) show that in case of irrigated with non-saline water, unfertilized control 
plants had good number of flowers per plant. The highest number of flowers per plant was obtained with 100 % 
of chemical fertilizers in both seasons. Rhizobacterein or Phosphorein separately or in combination had negative 
effect on number of flowers per plant,in most cases.Adding 25% NP to biofertilizers slightly improved number 
of flowers per plant compared to the same biofertilizer alone. 
 Irrigated plants by salty water decreased number of flowers per plant with all treatments specially with 
unfertilized control plants compared with non-saline water except with the combination of Rhizobacterein and 
Phosphorein in the first season . Plants treated with 100 % of chemical fertilizers had the highest number of 
flowers per plant in both seasons with saline water. Similar results were obtained by Denden et al., (2005) on 
three ornamental species (Zinnia elegans, Tagetes patula and Petunia hybrida), the results showed that flowers 
production decreased as NaCl doses increase. 
 
Number of Leaves Per Plant: 
 Data in Table (1) show that in case of non-saline water, the greatest number of leaves per plant was 
obtained from plants received 100 % of chemical fertilizers (356.70 and 305.30 in the first and second seasons, 
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respectively).But from the presented data in Table (1) and our observation,we found that plants treated with 100 
% of chemical fertilizers had not the greatest herb fresh weight because it had the shortest average shoot length 
also they had the smallest leaf size compared with other treatments. Wherease, the treatment of Rhizobacterein 
plus 25% NP had the second place in the number of leaves per plant and had superior effect on herb fresh 
weight with reasnable number of branches and good number of flowers per plant. 
 Regarding the effect of salty water on number of leaves per plant ,the results had the same trend with non-
saline water with means, adding chemical fertilizers increased the number of leaves per plant.It was found that 
plants inoculated with Phosphorein plus 25% NP had the biggest number of leaves per plant (175.30 and 151.00 
in the first and second seasons, respectively). Adding Phosphorein to Rhizobacterein increased number of leaves 
per plant compared with Rhizobacterein alone. 
 
Chemical Constituents: 
Total Chlorophyll and Carotenoides Contents: 
 The data recorded in Table (2) show that all the plants treated with any of the studied treatments had almost 
the same pigments content,in both seasons, with means that we could completely replace chemical fertilizers by 
biofertilizers and get the same green color of Wedelia as a ground cover plants. The results indicated that by 
using salty water there was decrease in leaf pigments about 12-29% less than the plants irrigated with non-saline 
water under the same fertilization treatments.These results are in contrary with those obtained by Mazher et al., 
(2006) who studied the effect of Microbien on Sesbania aegyptiaca plants growth and chemical constituents, in 
sandy soil under salt stress. They found that Microbien treatment gave the highest chlorophyll a, b contents. 
Fernando et al., (2007) found that Petunia saline-treated plants reduced their growth slightly and increased 
chlorophyll contents in the leaves.  
 
Table 2: Effect of biofertilizers on leaf pigments, total soluble sugar and proline content  of Wedelia trilobata L. plant during the two 

successive seasons (2009/2010 and 2010/2011). 
First Season 

Proline content  
(mmol / g) 

Total soluble sugar 
µg/g 

Carotenoides  
mg/g fresh weight 

Total chlorophyll (a+b) 
mg/g fresh weight 

 

Treatment Saline 
water 

Non-
saline 
water 

Saline 
water 

Non-saline 
water 

Saline 
water 

Non-
saline 
water 

Saline 
water 

Non-
saline 
water 

0.94 0.65 230.50 220.00 0.38 0.50 1.52 1.73 Control 
0.98 0.71 235.30 222.02 0.40 0.51 1.50 1.73 100%Chem.fert . 
1.01 0,69 229.00 223.04 0.38 0.50 1.46 1.75 Rh. 
0.99 0.68 240.11 223.06 0.36 0.51 1.46 1.79 Rٌh.+25%NP 
0.95 0.70 245.03 224.06 0.35 0.49 1.44 1.80 Ph. 
0.97 0.69 233.11 220.01 0.38 0.49 1.44 1.74 Ph.+25%NP 
1.04 0.64 243.02 221.50 0.40 0.48 1.46 1.60 Rh.+Ph. 
1.09 0.64 242.50 221.76 0.41 0.52 1.47 1.71 Rh.+Ph.+25%NP 

Second Season 
0.81 0.59 233.13 220.33 0.38 0.50 1.51 1.73 Control 
0.96 0.73 236.11 223.05 0.40 0.51 1.50 1.73 100%Chem.fert. 
0.82 0.65 238.05 221.03 0.38 0.50 1.46 1.74 Rh. 
0.85 0.64 240.19 225.06 0.36 0.50 1.46 1.79 Rh.+25%NP 
0.91 0.69 245.18 222.01 0.36 0.49 1.44 1.80 Ph. 
0.89 0.63 239.16 220.19 0.38 0.48 1.44 1.74 Ph.+25%NP 
0.92 0.59 238.50 220.22 0.40 0.48 1.50 1.70 Rh.+Ph. 
0.99 0.63 241.31 223.19 0.41 0.52 1.50 1.71 Rh.+Ph.+25%NP 

Control = No fertilizers    100% Chem.fert=6.0g enciabein+6.0g triple super-phosphate     25%NP= 1.5g enciabein+1.5g triple super-
phosphate   Rh.=Rhizobacterein    Ph.= Phosphorein. 
 
Total Soluble Sugar: 
 The data in Table (2) show that plants irrigated by non-saline water had almost the same total soluble sugar 
content with all the studied treatments in both seasons. Saline irrigation increased the content of total soluble 
sugar of plants with all the studied treatments compared to non-saline irrigation.Plants inoculated with 
Phosphorein had the highest total soluble sugar 245.03 and 245.18 µg/g in the first and second seasons, 
respectively. Similar results were obtained by Tawfik et al. (2006) who reported that increasing saline irrigation 
level generally increased the content of soluble carbohydrates,proline and sodium of Kaller grass ( Leptochloa 
fusca L.). Also, Hasaneen et al., (2009) found that,the carbohydrate of the salinized lettuce plants fertigated with 
phosphorein,was increased above the control. 
 
Proline Content: 
 Data in Table (2) show that in both seasons, plants which watering with non-saline water produce the same 
values of proline content with slight differences. Plants which received 100% of chemical fertilizers had the 
highest proline content 0.71 and 0.73 mmol/g in the first and second season, respectively, may be due to 
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receiving more chemical nitrogen fertilizers more than the other treatments. All treatments with salty water had 
obvious increament in proline content ranged from 35.7% to 70.3% in the first season and from 26.2% to 57.1% 
in the second season compared to non-saline water treatments. 
 In case of irrigation with salty water,inoculating plants with biofertilizers increased their proline content 
compared to unfertilized control plants ,that led to more resistance to salty water and revealed that most of 
biofertilizer treatments  had better growth parameters than control plants .The highest proline content was found 
in plants inoculated with Rhizobacterein and Phosphorein plus 25% of chemical fertilizers in both seasons. 
 These results are in agreement with the findings of Denden et al., (2005) on three ornamental species 
(Zinnia elegans, Tagetes patula and Petunia hybrida), the results showed that plant proline content increased by 
sodium chloride treatment. Simon et al., (2006) found that after stress treatment the content of proline was more 
than 50 % in soybean. Kohler et al., (2009) found that salt stress increased foliar proline concentration, 
particularly in Lactuca sativa L. cv. Tafalla plants inoculated with the PGPR. Inoculation with selected PGPR 
could serve as a useful tool for alleviating salinity stress in salt-sensitive plants.  
 
Nitrogen and Phosphorus Contents: 
 Data in Table (3) indicate that, in both seasons, with  non-saline water ,plants had approximately the same 
nitrogen content with slightly increase when using Phosphorein plus 25% NP. When plants irrigated by salty 
water, in both seasons, nitrogen content was decreased with most treatments compared with plants irrigated by 
non-saline water. The highest nitrogen content was found in plants treated with Phosphorein plus 25% NP; 
35.50 and 36.12 mg/g dry weight in the first and second seasons, respectively. These results are in contrary with 
those obtained by Fernando et al., (2007) found that Petunia saline-treated plants reduced their growth slightly 
and increased N contents in the leaves. 
 
Table 3: Effect of biofertilizers on Nitrogen and Phosphorus contents and K/Na ratio of Wedelia trilobata L. plant during the two 

successive seasons (2009/2010 and 2010/2011). 
First Season 

K/Na P(mg/g) dry weight N (mg/g)dry weight Treatments 
Saline 
water 

Non-saline 
water 

Saline water Non-saline 
water 

Saline water Non-saline water 

0.27 0.58 3.80 3.32 34.00 36.00 Control 
0.25 0.57 3.91 3.13 34.50 36.20 100%Chem.fert.  
0.27 0.59 3.92 3.03 34.18 36.33 Rh. 
0.26 0.56 3.91 3.06 33.11 35.50 Rٌh.+25%NP 
0.24 0.56 3.63 3.51 33.13 35.19 Ph. 
0.26 0.58 3.79 3.23 35.50 36.70 Ph.+25%NP 
0.25 0.57 3.51 3.09 34.00 36.13 Rh.+Ph. 
0.26 0.54 3.60 3.11 33.13 36.69 Rh.+Ph.+25%NP 

Second Season 
0.27 0.58 4.01 3.85 32.00 34.13 Control 
0.26 0.58 4.08 3.90 32.15 35.02 100%Chem.fert.  
0.25 0.59 4.15 3.09 33.17 35.00 Rh. 
0.26 0.57 3.90 3.50 35.55 34.14 Rٌh.+25%NP 
0.24 0.57 3.90 3.51 36.02 35.11 Ph. 
0.25 0.57 3.45 3.17 36.12 36.20 Ph.+25%NP 
0.25 0.56 4.12 3.91 32.01 33.50 Rh.+Ph. 
0.25 0.54 3.98 3.75 31.19 35.00 Rh.+Ph.+25%NP 

Control = No fertilizers;   100%  Chem. fer t= 6.0g enciabein + 6.0g  triple super-phosphate;   25%NP= 1.5g enciabein+1.5g triple super-
phosphate;    Rh.=Rhizobacterein;      Ph.= Phosphorein. 

 
 Plants irrigated with non-saline water and inoculated with Phosphorein ,they had the highest phosphorus 
content; 3.51 mg/g dry weight in the first seasons, while in the second season plants treated with  Rhizobacterein 
and Phosphorein together had the highest phosphorus content 3.91 mg/g dry weight. 
 Generally, with salty water, all treatments led to increament in phosphorus content in plants compared with 
non-saline water. Inoculated plants with Rhizobacterein resulted in the highest  phosphorus content; 3.92 and 
4.15 mg/g dry weight in the first and second seasons, respectively. These results are in agreement with the 
finding of Mazher et al., (2006) studied the effect of Microbien on Sesbania aegyptiaca plants growth and 
chemical constituents, in sandy soil under salt stress. They found that Microbien treatment gave the highest  
Phosphorus  percentages.  
 
Potassium/Sodium Ratio: 
 The data in Table (3) show that, saline water decreased K/Na ratio with all treatments compared to non-
saline water, and plants inoculated with Phosphorein had the lowest ratio of K/Na 0.24 in both seasons. These 
results are in agreement with those obtained by Cassaniti et al. (2009) they stated that the use of saline water is 
an option for the irrigation of salt tolerant ornamentals as competition for high quality water. Species were 
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irrigated with different salinities (10, 40 and 70 mM NaCl) for a 120-day period. Growth rates were significantly 
reduced in Cotoneaster lacteus, Grevillea juniperina and Pyracantha. The increasing external NaCl lead to an 
increase of Na+ and Cl− in roots and leaves of the different species. Species (i.e., Bougainvillea glabra, 
Ceanothus thyrsiflorus,Leptospermum scoparium, Leucophyllum frutescens and Ruttya fruticosa) demonstrated 
a high ion concentration in their leaves, they could be considered relatively salt tolerant as there was little 
growth reduction and few symptoms of injury in the leaves. Qinglin et al., (2010) noticed that salinity 
significantly decreased K+ concentration, and increased Na+ concentration in shoots of eggplants. Alteration of 
mineral uptake and increase in the antioxidant enzyme activities may be two mechanisms for the alleviation of  
salt  stress. The use of the plant growth-promoting Rhizobacterium treatment may provide a means of 
facilitating plant growth under salt stress. 
 
Conclusion: 
 It can be concluded from the previous results that, Wedelia growers can be advised to apply 10g 
Rhizobacterein, 1.5g Enciaben,1.5g triple super- phosphate and 3.0g potassium sulphate per plant to get 
beautiful and vigorous vegetative growth of Wedelia as a ground cover plant. In case of watering with saline 
water, we recommended the use of the combination of 10g Rhizobacterein, 10g Phosphorein, 1.5g 
Enciaben,1.5g triple super- phosphate and 3.0g potassium sulphate per plant to make plant more resistance to 
salinity. 
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