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ABSTRACT 
Field trials were conducted during 2011and 2012 seasons in the 

private farm of Kom Ombo, Aswan Governorate, Egypt to study the 
effect of various rates of chemical N and foliar spray) treatments and 
the combinations between them on growth, yield and chemical 
constituents of damsissa (Ambrosia maritima, L.) plants. Nitrogen 
(ammonium sulphate) with three levels (0,100 and 200 kg/fed) was 
used and Nutri- Leaf (N20-P20-K20)+Me treatments (0, Lf 100 and Lf 
200 ppm.) added as foliar spray three days after irrigation till run-off, 3 
times during preparing the experiment field. The data shows that 
treading plants with nitrogen and Nutri-Leaf significantly increased the 
vegetative growth compared with control. Likewise, all fertilization 
treatments greatly raised the percentage of N, P and K in the herb, as 
reached by the increased fertilization maximum. As for fresh and dry 
herb, the data showed that using nitrogen and 200 kg and Nutri-Leaf at 
200 ppm. can be used to significantly increase these parameters and 
active substances (ambrossin, damssin and sesquterpene). 
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INTRODUCTION 
Ambrosia maritima L. plant (Damsissa), which belongs to family 

Composite (Asteraceae) an annual herbaceous plant widely distributed 
throughout the Mediterranean region and Africa. It is well known in Egypt 
under the name of Damsissa. It acts as antispasmodic, diuretic, and useful in 
bronchial asthma, spasms and frequent urination (Ghazanfar, 1994). It 
contains important sesquiterpene lactones and flavonoids which showed 
molluscicidal effect (Evans, 1996). The most active ingredients of this plant 
are ambrosin and damsin (Shoeb and El-Eman, 1976). Alard et al., (1991) 
fed damsissa leaves to rats as a powder or as an alcoholic extract and did not 
report any toxicity. Damsissa is not toxic to non target organisms (rats, rabbits, 
algae and daphnia) Geerts et al.,(1992). Nowadays, it's used in some renal tea 
due to it is proved effect in renal colic and expel renal stones (Shaker et al., 
2000). 

Mineral fertilization with macro nutrients i.e. nitrogen, phosphorus and 
potassium is one of the most important agricultural practices, which have been 
found to improve the vegetative growth characters and enhance the yield of 
fruits and oil of different medicinal and aromatic plant species. In addition, 
different kinds of fertilizers, which contain N,P and K, are applied combined 
with micronutrients fertilizers to produce safe and less expensive medicinal 
and aromatic crops especially those cultivated for food (spices) and medicinal 
purposes. 

Micronutrients, especially Fe, Zn and Mn act as metal components of 
various enzymes and also are associated with saccharine metabolism, 
photosynthesis, and protein synthesis and Iron has important functions in plant 
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metabolism, such as activating catalyses enzymes associated with super oxide 
dismutase, as well as in photorespiration, the glycolate pathway and 
chlorophyll content. 

(Marschner, 1995). Therefore, sufficient amount of these nutrients in 
the plant is necessary for normal growth, in order to obtain satisfactory yield. 
Although, foliar application of various macro and micro nutrients has been 
proved beneficial, foliar feeding is a relatively new and controversial 
technique of feeding plants by applying liquid fertilizer directly to their leaves 
(Baloch et al., 2008; Yassen et al., 2010). The foliar application of mineral 
nutrients offers a method of supplying nutrients to higher plants that are more 
efficiently than methods involving root application when soil conditions are 
not suitable for nutrients availability (Erdal et al., 2004). One of the best 
methods is foliar application. On the other hands foliar feeding is an effective 
method for improving soil deficiencies and overcoming the soils inability to 
transfer nutrients to the plant (Garcia and Hanway, 1976). 
MATERIALS AND METHODS 

Two field separate experiments were conducted during the two 
successive seasons of 2011and 2012 in private farm at Kom Ombo, Aswan 
Governorate, Egypt. The aim of the experiment was to study the effect of 
various rates of chemical N and foliar spray) treatments and the combinations 
between them on growth, yield and chemical constituents of damsissa, 
Ambrosia maritima, L. plants. Soil samples were taken at depth of 0-40 cm for 
physical and chemical analysis. 
Table (1) Physical and chemical analysis of the used soil: 

PHYSICAL PROPERTIES CHEMICAL PROPERTIES 
Clay %                                     49.10 
Silt %                                       36.27 
Sand %                                     14.63 
Organic matter(%)                    2.23 
Soil type                                Clay 
soil 

CaCO3 %                             2.58 
PH                                         7.45 
E.C m/mhos/cm                    1.36 
Total N (%)                           0.12 
Avalable P %                         0.17 
Exchange K mg /100g           2.21 
Exchange Ca++ mg /l00g      34.1 
Exchange Na+ mg /l00g        2.26 

 

Seeds of damsissa plant were sown in the nursery bed on February 15 th and 
after 45 days seedlings were transplanted in the field experiment in the two 
seasons. The experiment unit area (plot) was 2x2.5 m2 containing three rows; 
the distance between rows was 60 cm, and 30 cm between hills.  

The layout of this experiment was split plot design with 3 replicates. 
The main factor which occupied the main plots was represented by three rates 
of ammonium sulphate (20.5% N) chemical fertilizer (N), namely (0, 100 and 
200 Kg/fed) fertilizer amounts were divided into 2 equal doses. The first dose 
was added one month after transplanting, the second dose was added after one 
month from the first dose, while the sub plots were designated to three rates 
Nutri-Leaf (N20-P20-K20)+Me treatments (0, Lf 100 and Lf 200 ppm.) added 
as foliar spray one days after irrigation till run-off, 3 times with 3weeks 
intervals. 

 Experiment, the herb was cut in 25 th June, at the beginning of 
flowering stage to take measurements required to search. 
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Recorded data: 
A- Vegetative growth and yield characteristics : 
1- Plant height (cm) 
2- Branches number 
3- Herb fresh and dry weight (g ) per plant 
4- Yield fresh and dry herb weight per feddan(ton) 
B- Chemical composition : 
1- Herb nitrogen, phosphorus and potassium percentages 
2- Damssin % in the herb. 
3- Ambrossin % in the herb. 
4- Sesquiterpene % in the herb. 

Statistical analysis: 
The split plot design was used in the two experiments, the main plot 

was chemical fertilization (A) and sub-plot was foliar spray treatments (B). 
The experiment included nine treatments, with three replicates. 

Data were statistically analyzed according to MSTAT (1986) program 
using 2 factor C models – 9; the differences between means were tested by 
using the least significant differences (L.S.D) test., herb nitrogen, phosphorus 
and potassium percent were determined according to Page et al (1982). 
Damssin, Ambrossin and Sesquiterpene were estimated according to the 
method describe by Amin (1990). 
 

RESULTS and DISCUSSION 
Effect of nitrogen levels and foliar spray treatments on damsissa plants; 
A - Vegetative growth traits: 

Plant height: 
Plant height of damsissa plants was significantly increased in the two 

growing seasons due to the application of all studied mineral nitrogen 
fertilization treatments i.e. 100 and 200 kg/fed over that of unfertilized control 
plants, as clearly indicated in Table (1). Among the two (N) rates, plant height 
became gradually taller parallel to the gradual increase in the rate of (N) 
fertilization with significant differences being detected in the two seasons. The 
tallest plants were obtained due to the two (N) rates 100 and 200 kg/fed with 
significant differences being existed, in both seasons, between such two 
treatments as clearly shown in Table (1). Numerically, these two treatments 
augmented plant height by 52.7 and 85.1% in the first season and 66.5 and 
87.4% in the second season, respectively, in comparison with that of control 
plants.These results are in agreement with those reported by Nofal et al., 
(2001) found that supplying Ammi visnaga plants with N, P and K (300kg 
ammonium sulphate + 300kg calcium super phosphate + 80kg potassium 
sulphate/fed) led to an increase in plant height, Omar (2005) pointed out that 
all vegetative growth traits of guar,(Cyamopsis tetragonoloba) plants i.e. plant 
height, was significantly stimulated due to NP mineral fertilization treatments 
in comparison with unfertilized plants and Kamel (2009) studied the effect of 
NPK fertilization (100 kg urea, 100 kg calcium superphosphate and 50 kg 
potassium sulphate) on guar plants obtained a considerable increase in plant 
height. 

Concerning foliar spray treatments, Lf at 200 ppm. treatment caused a 
significant increase in plant height of damsissa in the first and second seasons, 
while Lf 100 ppm. significantly increased plant height in the second season 
only compared to unfertilized control, 100 and 200 ppm. gave the highest 
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increase in plant height (3.0 and 10.5% in the first season and 10.0 and 18.8% 
in the second one, comparing to untreated plants). Similar results were 
recorded by Kandeel (1991) reported that using trace elements as foliar 
application at 2000 mg/ L+NP had a significant effect on plant height of 
parsley and Ismail (2005) on fennel plant reported that the plant height 
increased by using complete fertilization concentrations to reach its maximum 
value by using that 4000 ppm.  
 

Table (2): Effect of nitrogen levels and foliar spray treatments on plant 
height (cm) of damsissa plants during the two successive 
seasons of 2011 and 2012. 

 

Nitrogen  

(A) 

 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 

(B) 
Control LF100ppm. LF200ppm Mean N (A) 

First season 
Control 31.30 33.65 36.37 33.77 

N100 kg/fed. 46.64 48.58 59.53 51.58 

N200 kg/fed. 63.59 63.56 60.42 62.52 

Mean Lf (B) 47.18 48.60 52.11  

L. S . D at 5 % N:2.83 Lf:3.65 N*Lf:6.33 

 Second season 

Control 27.32 36.63 44.44 36.13 

N100 kg/fed. 54.71 59.61 66.10 60.14 

N200 kg/fed. 67.59 68.35 67.19 67.71 

Mean Lf (B) 49.87 54.86 59.24  

L. S . D at 5 % N:3.25 Lf:2.77 N*Lf:4.79 
 

The interaction between nitrogen and foliar fertilization treatments on 
plant height was significant in the two seasons as clearly indicated in Table 
(1). The tallest plants were produced due to supplying damsissa plants with 
200 Kg/fed combined with Lf (100) or (200) ppm. Numerically, these two 
treatments augmented plant height by 103.1 and 93.0 % in the first season and 
150.2 and 145.9 % in the second season, respectively, in comparison with that 
of control plants. 
Branches number per plant: 

Table (3) show that supplying damsissa plants with mineral (N) at the 
rate of 200 kg/fed. caused a significant increase in number of branches in the 
two seasons in comparison with those of control plants. While, in the first 
season N fertilizer at the rate of 200kg/fed. significantly increased number 
branches per plant compared with other treatments. Moreover, such branches 
number, in both seasons were gradually augmented due to the increase in 
mineral (N) rate up to the recommended dose (200 kg) which resulted in the 
highest branches number. However, there is significant differences were 
detected between 100 and 200 rate for branches number in both seasons as 
shown in Tables (3). The increase in number of branches due to the (200kg) 
rate over control treatment reached 62.5 and 76.9% in the two seasons, 
respectively. The results agreed with those stated by Khattab and Helmy 
(2003) showed that maximum values of fennel number of branches/ plant were 
obtained from using 300 kg ammonium sulphate (20.6 N%), 100 kg calcium 
superphosphate (15.5% P2O5) and 50 kg potassium sulphate (48% K2O)/ fed., 
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Badran et al (2013) studied the influence of NPK applied on coriander plants 
at two rates (250: 200: 75 and 375: 300: 100 kg/fed of ammonium sulphate, 
calcium superphosphate and potassium sulphate) on vegetative growth. The 
authors obtained great and considerable increase in branches number/plant 
with the high rate being more effective than the low one.  
Table (3): Effect of nitrogen levels and foliar spray treatments on 

branches number/plant of damsissa plants during the two 
successive seasons of 2011 and 2012. . 

 

Nitrogen  

(A) 

 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 

(B) 
Control LF100ppm. LF200ppm Mean N (A) 

First season 
Control 5.22 7.46 9.34 7.34 

N100 kg/fed. 8.38 8.46 9.44 8.76 

N200 kg/fed. 10.68 11.50 13.60 11.93 

Mean Lf (B) 8.09 9.14 10.79  

L. S . D at 5 % N: 3.12 Lf: 1.03 N*Lf: 1.74 

 Second season 

Control 4.29 6.40 11.31 7.33 

N100 kg/fed. 10.38 10.34 12.70 11.14 

N200 kg/fed. 10.64 13.57 14.69 12.97 

Mean Lf (B) 8.44 10.10 12.90  

L. S . D at 5 % N: 2.22 Lf: 0.95 N*Lf: 1.64 
 

Data in Table (3) on branches number as affected by treatments 
indicated that both Lf 100 and Lf 200 ppm. treatments increased in branches 
number in the two seasons over those of control treatment. However, the Lf 
200 ppm. treatment gave the highest branches number. The increase in 
branches number due to the 200ppm. rate over control treatment reached 33.4 
and 52.8% in the two seasons, respectively These results are in agreement with 
those reported by Weglarz (2006), the application of high nitrogen fertilizers 
increase the branches number/plant of basil. 

The interaction between (N) and (Lf) treatments had a significant 
effect on branches number /plant in the two seasons as clearly indicated in 
Table (3). The numbers of branches were produced due to supplying damsissa 
plants with (N 200 kg) in combination with (Lf 200 ppm.) compared with 
control plants which gave the lowest values. The treatment increased branches 
number/plant by 160.5 and 242.4% in the first and second seasons, 
respectively, in comparison with untreated treatment. 
Herb fresh and dry weights/plant: 

Tables (4 and 5) showed that supplying damsissa plants with mineral N 
at any rate (100 and 200 kg/fed.) caused significant increase in herb fresh and 
dry weights per plant in the two seasons in comparison with those of control 
plants. Moreover, such herb fresh and dry weights per plant in both seasons 
were gradually augmented due to each increase in mineral N rate up to the 
recommended dose (200 kg/fed.) which resulted in the heaviest herb fresh and 
dry weights per plant., The increase in herb fresh and dry weights per plant 
due to the rate 200kg/fed. over control treatment reached 38.7 and 48.4 % in 
the first season and 40.0 and 48.8 % in the second season, respectively. agreed 
with those stated by Somida (2002) who studied the response of marigold 
(Tagetes minuta) plants to nitrogen in form of urea at 45, 90 and 180 kg N / 
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fed. He found that the medium rates of N was the most effective dose among 
the other doses to produce the heaviest fresh and dry weights of herb and Abd 
El- Kader and Ghaly (2003) observed that the addition of 400 kg\ fed of 
ammonium sulphate (20.6 % N) to coriander plants gave significantly better 
growth than control plants. 

Data in Tables (4 and 5) showed that herb fresh and dry weights were 
increased in ascending order due to Lf 100 and Lf 200 ppm. treatments in both 
seasons over those of control treatment. Therefore, the dual Nutri-Leaf 
treatment gave the heaviest overall herb fresh and dry weights with 200ppm. 
reached 6.2 and 12.3% in the first season and 6.9 and 8.8 % in the second 
season, respectively compared with control one. In agreement with the former 
results were those obtained by Attia (2003) on guar found that fertilizer 
treatments at all concentrations of 1000, 2000 and 4000 ppm. gave highly 
significant increase in fresh weight of leaves, shoots compared to control and 
Abd El-Azim (2003) on Salvia officinalis plant, concluded that the application 
of NPK at (150:100:15 kg/fed) led to produce the highest yield of herb fresh 
weight per plant and fed. in comparison with control. 

The interaction between N and Lf treatments was significant in the two 
seasons for herb fresh and dry weights per plant. It is interesting to observe 
that significant differences were detected between the recommended N 
fertilization treatment (200 kg/fed.) in combination with Lf 200 ppm. gave the 
best results which were greatly better than all fertilization treatments. which 
gave the heaviest fresh and dry weights per plant increased by 46.1 and 48.2 % 
in the first and 61.3 and 59.5% in the second seasons respectively, in 
comparison with untreated treatment. as clearly shown in Tables (4 and 5) in 
the two seasons 
 

Table (4): Effect of nitrogen levels and foliar spray treatments on herb fresh 
weight/plant (gm) of damsissa plants during the two successive seasons 
of 2011 and 2012. 

 

Nitrogen  

(A) 

 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 

(B) 
Control LF100ppm. LF200ppm Mean N (A) 

First season 
Control 515.3 517.8 521.8 518.3 

N100 kg/fed. 560.1 563.3 570.8 564.7 

N200 kg/fed. 662.4 741.9 753.0 719.1 

Mean Lf (B) 579.3 607.7 651.2  

L. S . D at 5 % N: 3.46 Lf: 4.66 N*Lf: 9.0 

 Second season 

Control 512.4 514.3 520.9 515.8 

N100 kg/fed. 562.6 564.2 572.4 566.4 

N200 kg/fed. 656.6 750.7 759.5 722.2 

Mean Lf (B) 577.2 609.7 617.6  

L. S . D at 5 % N: 3.78 Lf: 3.41 N*Lf: 7.91 
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Table (5): Effect of nitrogen levels and foliar spray treatments on herb dry weight/ 

plant(gm) of damsissa plants during the two successive seasons of 2011 and 2012. 

 

Nitrogen  

(A) 

 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 

(B) 
Control LF100ppm. LF200ppm Mean N (A) 

First season 
Control 78.30 80.29 83.24 80.61 

N100 kg/fed. 87.32 89.26 97.99 91.52 

N200 kg/fed. 108.2 124.3 126.3 119.6 

Mean Lf (B) 91.29 97.95 102.5  

L. S . D at 5 % N: 1.04 Lf: 1.06 N*Lf: 1.84 

 Second season 

Control 79.30 80.30 82.31 80.64 

N100 kg/fed. 89.25 91.37 93.31 91.31 

N200 kg/fed. 109.2 124.2 126.5 120,0 

Mean Lf (B) 92.58 98.63 100. 7  

L. S . D at 5 % N: 0. 90 Lf: 1.26 N*Lf: 2.17 

Yield fresh and dry herb weight per feddan(ton): 
The herb fresh and dry weight calculated as ton/ fed. as affected by 

mineral N fertilization treatments, as illustrated in Tables (6 and 7) and 
Figs.(1,2, 3, and 4). The heaviest fresh and dry weights of damsissa were 
obtained due to ammonium sulphate fertilizer at 200 followed by 100 kg/fed. 
The increase in herb fresh and dry weights per fed. by 200kg/fed. over those of 
control was 38.8and 88.5% in the first season, and 40.0 and 80.9% in the 
second season, respectively, compared to without any fertilization. as a result 
of N was reported by Kamel (2009) on guar, Joshi et al., (2003) found that 
application of fertilizers N at 80 kg/ ha, P at 60 kg/ ha and K at 30 kg/ ha 
increased seed yield (1993.75 kg/ ha) compared to the control plants (1050 kg/ 
ha) of Ammi majus, and Khattab and Helmy (2003) recoded that the 
maximum values of fruit yield per plant and per fed. of fennel plant were 
obtained from using 300kg ammonium sulphate (20.6% N), 100 kg super 
phosphate and 50kg potassium sulphate per fed. 
Table (6): Effect of nitrogen levels and foliar spray treatments on fresh weight yield (ton/fed) of 

damsissa plants during the two successive seasons of 2011and 2012. 

 

Nitrogen  

(A) 

 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 

(B) 
Control LF100ppm. LF200ppm Mean N (A) 

First season 
Control 11.34 11.39 11.48 11.40 

N100 kg/fed. 12.32 12.39 12.56 12.42 

N200 kg/fed. 14.57 16.32 16.57 15.82 

Mean Lf (B) 12.75 13.37 13.53  

L. S . D at 5 % N: 0.20 Lf: 0.14 N*Lf: 0.25 

 Second season 

Control 11.27 11.32 11.46 11.35 

N100 kg/fed. 12.38 12.41 12.59 12.46 

N200 kg/fed. 14.45 16.52 16.71 15.89 

Mean Lf (B) 12.70 13.41 13.59  

L. S . D at 5 % N: 0.26 Lf: 0.14 N*Lf: 0.23 
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Table(7): Effect of nitrogen levels and foliar spray treatments on dry weight yield (ton 

/fed) of damsissa plants during the two successive seasons of 2011 and 2012. 

 

Nitrogen  

(A) 

 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 

(B) 
Control LF100ppm. LF200ppm Mean N (A) 

First season 
Control 1.73 1.81 1.93 1.82 

N100 kg/fed. 2.09 2.17 2.25 2.17 

N200 kg/fed. 2.93 3.61 3.75 3.43 

Mean Lf (B) 2.25 2.53 2.64  

L. S . D at 5 % N: 0.045 Lf: 0.041 N*Lf: 0.079 

 Second season 

Control 1.77 1.81 1.90 1.83 

N100 kg/fed. 2.17 2.26 2.33 2.25 

N200 kg/fed. 2.90 3.36 3.66 3.31 

Mean Lf (B) 2.28 2.47 2.63  

L. S . D at 5 % N: 0.056 Lf: 0.058 N*Lf: 0.097 
 

Concerning Nutri-Leaf treatments, the two tested levels, Lf 100 and Lf 200 
treatments caused considerable increase in herb fresh and dry weights per fed. of 
damsissa plants over those of untreated plants in both seasons. The dual Nutri-Leaf 
treatment Lf 200 ppm. was the most effective treatment, followed by Lf 100 ppm. 
treatment. The dual Nutri-Leaf treatment increased herb fresh weight/fed. at 200Lf 
ppm. was 6.12 and 17.3 % in the first season and 7.01 and 15.4% in the second 
season, respectively, in comparison with untreated treatment. These results are in the 
conformity with those obtained by Attia (2003) on Cyamopsis tetragonoloba 
indicated that the treatments of foliar sprays number at 2, 3 and 4 sprays resulted in 
highly significant increase in dry weight of leaves. Also, the complete fertilizer 
treatments at 1000, 2000 and 4000 ppm. gave highly significant increase in dry 
weight of leaves as compared to control. Moreover, the interaction treatments 
between foliar sprays number at 2, 3 and 4 sprays and complete fertilizer 
concentrations at 1000, 2000 and 4000 ppm. resulted in highly significant increase in 
dry weight of leaves, stem and root per plant., Abd El-Azim (2003) on Salvia 
officinalis plants, found that supplying the plants with NPK at (150 kg N, 100 kg P 
and 150 kg K) per fed. gave the highest dry herb yield per feddan in comparison with 
untreated plants., Ismail (2005) on fennel plants found that complete fertilizer 
treatments at 3000 and 4000 ppm caused highly significant increase in dry weights of 
leaves and stem per plant as compared to control., and Sharma et al.,(2000) on chili 
plants using compound liquid fertilizer containing most macro and micro nutrients 
(Polyfeed and Multi) along with NPK and mentioned that these fertilizers provide 
nutrients to the plant by foliar application and significant effect on yield fresh and dry 
herb weight per fed. 

The interaction between mineral N and Nutri-Leaf treatments for herb fresh 
and dry weights per fed. was significant in the two seasons as clearly indicated in 
Tables (6 and 7) and Fig. (1,2,3 and 4). The heaviest weights of herbs were produced 
due to supplying damsissa plants with 200 kg N in combination with 200 ppm. Lf 
which gave the heaviest fresh and dry herb/fed. In the two seasons. It was found that 
the herb fresh and dry weights per fed. were obtained due to the use of combination 
increased 46.1 and 116.8 % in the first season and 48.3 and 106.8% in the second 
season, respectively, in comparison with unfertilized treatment.  
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B- Chemical constituents: 
Herb nitrogen, phosphorus and potassium %: 

Data in Tables (8, 9 and 10) showed significant increase in nitrogen, 
phosphorus and potassium percentage in the herb of damsissa plants due to the 
application of all mineral fertilization rates in comparison with those of control. 
Mineral N at 200 kg/fed. followed by 100 kg/fed. treatments gave the highest 
percentages of N,P and K compared to control. These results are in harmony with the 
findings of Somida (2002) on Tagetes minuta and Badran et al., (2007) on fennel 
plants obtained the highest value of N, P and K percentages of herb with ammonium 
sulphate at 90 kg N/fed plus potassium sulphate at 60 kg K2O/fed. Abd El–Azeem 
(2003) on Salvia officinalis, found that NPK fertilizer rate at 150:150:100 kg/fed 
caused a significant increase in the contents of N, P and K in the leaves. 

Concerning Nutri-Leaf treatments, noticeable differences were detected due 
to the application of Nutri-Leaf treatments in the two seasons compared to the 
untreated plants. The highest N,P and K % in the herb were obtained by LF 200 ppm. 
followed by LF 100 ppm. treatment as clearly indicated in Tables (8, 9 and 10). 
Table (8): Effect of nitrogen levels and foliar spray treatments on herb 

nitrogen% of damsissa plants during the two successive seasons 
2011 and 2012. 

 
Nitrogen  

(A) 
 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 
(B) 

Control LF100ppm. LF200ppm Mean N (A) 
First season 

Control 1.825 1.854 1.883 1.854 
N100 kg/fed. 1.908 1.936 1.956 1.933 

N200 kg/fed. 2.156 2.314 2.358 2.276 

Mean Lf (B) 1.963 2.035 2.067  

L. S . D at 5 % N: 0.042 Lf: 0.030 N*Lf: 0.067 

 Second season 

Control 1.874 1.858 1.831 1.854 

N100 kg/fed. 1.966 2.121 2.183 2.090 

N200 kg/fed. 2.199 2.275 2.307 2.260 

Mean Lf (B) 2.013 2.085 2.107  

L. S . D at 5 % N: 0.028 Lf: 0.034 N*Lf: 0.076 

Table (9): Effect of nitrogen levels and foliar spray treatments on herb phosphous % of 
damsissa plants during the two successive seasons 2011 and 2012. 

 
Nitrogen  

(A) 
 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 
(B) 

Control LF100ppm. LF200ppm Mean N (A) 
First season 

Control 0.191 0.228 0.205 0.208 
N100 kg/fed. 0.222 0.259 0.237 0.239 

N200 kg/fed. 0.233 0.272 0.259 0.255 

Mean Lf (B) 0.215 0.253 0.234  

L. S . D at 5 % N: 0.011 Lf: 0.017 N*Lf: 0.038 

 Second season 

Control 0.204 0.236 0.220 0.220 

N100 kg/fed. 0.236 0.268 0.252 0.252 

N200 kg/fed. 0.248 0.289 0.273 0.270 

Mean Lf (B) 0.229 0.264 0.248  

L. S . D at 5 % N: 0.013 Lf: 0.015 N*Lf: 0.034 
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Table (10): Effect of nitrogen levels and foliar spray treatments on herb 

potassium % of damsissa plants during the two successive 
seasons 2011 and 2012. 

 
Nitrogen  

(A) 
 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 
(B) 

Control LF100ppm. LF200ppm Mean N (A) 
First season 

Control 0.854 0.912 0.893 0.886 
N100 kg/fed. 0.877 0.935 0.916 0.909 

N200 kg/fed. 0.902 0.960 0.941 0.934 

Mean Lf (B) 0.878 0.936 0.917  

L. S . D at 5 % N: 0.013 Lf: 0.015 N*Lf: 0.034 

 Second season 

Control 0.918 0.946 0.999 0.954 

N100 kg/fed. 0.950 1.119 1.129 1.066 

N200 kg/fed. 0.987 1.134 1.125 1.082 

Mean Lf (B) 0.952 1.066 1.084  

L. S . D at 5 % N: 0.011 Lf: 0.012 N*Lf: 0.027 

 
The results are agreement with those reported by Kandeel (2002) in the 

process of testing combined fertilizers NPK which comprise Fe, Mn, Zn over 
basil has established that all parameters of herb nitrogen, phosphorus and 
potassium content in the leaved of basil plants were greatly promoted due to 
the application of the different concentration., and Engku Ismail et al., (2001) 
has reported the best percentage of N and P in the leaves of basil plants with 
application of NPK and microelements. 

The interaction between N and Nutri-Leaf treatments was significant in 
the two seasons. The highest N, P and K% were obtained due to supplying 
damsissa plants with N at 200 kg/ fed in combination with Nutri-Leaf at 200 
ppm. treatment as clearly shown in Tables (8, 9 and 10). 
Herb damssin %: 

Data in Table (11) showed significant increase in damsin percentage in 
the herb of damsissa plants due to the application of all mineral N fertilization 
rates in comparison with those of control. Mineral N at 200 followed by 100 
kg/fed. treatment gave the highest percentages of damsin% compared to 
control. Therefore, the highest value of damssin in the herbs were obtained 
due to N at 200 followed by 100 kg/fed Treatment.  

The increase in herb damssin% due to mineral N at 200kg/fed. in 
comparison with control treatment, reached 67.7 and 53.5 % in the first and 
second season, respectively. These results are in harmony with the findings of 
Sawfat and Badran (2002) found that supplying cumin plants with 40 N : 30 
P2O5: 50K2O / fed. caused a great augmentation in essential oil yield/ fed., and 
Khattab and Helmy (2003) mentioned that NPK fertilization (300 + 100 + 50 
kg/ fed.) led to maximum values of oil yield (ml/ plant and liter/fed.) of fennel 
plants. 
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Table (11): Effect of nitrogen levels and foliar spray treatments on 
damssin ercentage of damsissa plants during the two successive 
seasons of 2011 and 2012. 

 

Nitrogen  

(A) 

 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 

(B) 
Control LF100ppm. LF200ppm Mean N (A) 

First season 
Control 1.07 1.40 1.53 1.33 

N100 kg/fed. 1.60 1.77 1.90 1.76 

N200 kg/fed. 2.12 2.20 2.36 2.23 

Mean Lf (B) 1.60 1.79 1.93  

L. S . D at 5 % N: 0.06 Lf: 0.09 N*Lf: 0.16 

 Second season 

Control 1.07 1.46 1.73 1.42 

N100 kg/fed. 1.46 1.83 1.87 1.72 

N200 kg/fed. 2.08 2.18 2.28 2.18 

Mean Lf (B) 1.54 1.82 1.96  

L. S . D at 5 % N: 0.22 Lf: 0.18 N*Lf: 0.31 

Concerning Nutri-Leaf treatments, noticeable differences were 
detected due to the application of Nutri-Leaf treatments in the two seasons 
compared to the untreated plants. The highest damssin in the herb were 
obtained by Lf 200 followed by Lf 100 ppm. treatments as clearly indicated in 
Table (11). In the first season, while, Lf 100 plus dual Nutri-Leaf gave almost 
equal results to those given by the Lf 200 ppm. traditional treatment in the 
second season. The increase in herb damssin% due to mineral Lf at 200 ppm. 
In comparison with control treatment, reached 20.6 and 27.3 % in the first and 
second season, respectively. The results are in agreement with those reported 
by Ismail (2005) on fennel plants, recorded that all the concentrations of 
complete fertilizer at1000, 2000, 3000 and 4000 ppm. gave highly significant 
increase in the oil percentage, oil yield per plant and fed compared to control. 

The interactions between mineral N and Lf for damssin% in the herb of 
damsissa plants were significant in the two season as shown in Table (11) and 
Figs. (5 and 6). The highest percentages of damssin in the herb were obtained 
due to the use of N 200kg/fed. in combination with Lf 100 or 200 ppm. 
treatment. The increase in damssin % due to such two combined treatments 
recorded 105.6 and 103.7% in the first and second seasons, respectively, in 
contrast to 120.6 and 113.1% in the first and second seasons, respectively for 
the control unfertilized treatment. 
Herb ambrossin%: 

Ambrossin percentage in the herb of damsissa plants as affected by 
mineral N fertilization treatments are presented in Table (12) and Fig. (7 and 
8).The high percentage of ambrossin was obtained due to the application of N 
200 kg followed by 100 kg/fed. treatments was significant differences between 
them in the first and second seasons. A slight increase in the ambrossin % was 
noticed due to increasing the rate of N to 200 kg/fed., reached 112.4 and 
115.3% in the first and second seasons,respectively,. These results concerning 
NPK are in harmony with those obtained by Osman (2000) found that among 
different NPK chemical fertilization additions, the medium level 80: 30: 24 
increased oil yield / plant of coriander plants and Bhuvaneshwari et al., 
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(2003) reported that the interaction of N (80 kg/ ha), phosphorus and 
potassium (each at 60 kg/ ha) treatment gave the highest essential oil yield of 
24.4 l/ ha of anise plants. 
Table (12): Effect of nitrogen levels and foliar spray treatments on 

ambrossin percentage of damsissa plants during the two 
successive seasons of 2011 and 2012. 

 

Nitrogen  

(A) 

 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 

(B) 
Control LF100ppm. LF200ppm Mean N (A) 

First season 
Control 0.88 1.01 1.02 0.97 

N100 kg/fed. 1.66 1.72 1.77 1.72 

N200 kg/fed. 1.93 2.08 2.17 2.06 

Mean Lf (B) 1.49 1.60 1.65  

L. S . D at 5 % N: 0.04 Lf: 0.05 N*Lf: 0.08 

 Second season 

Control 0.83 1.04 1.07 0.98 

N100 kg/fed. 1.67 1.77 1.80 1.75 

N200 kg/fed. 2.10 2.09 2.15 2.11 

Mean Lf (B) 1.53 1.63 1.67  

L. S . D at 5 % N: 0.04 Lf: 0.03 N*Lf: 0.06 

Data listed in Table (12) revealed that the dual Nutri-Leaf treatment 
(Lf 100and Lf 200 ppm.) significantly increased ambrossin % in both seasons 
compared with unfertilized plants, while, two treatments caused insignificant 
increase in ambrossin % in the first and second seasons between them. 
Regarding the influence of Nutri-Leaf treatment in increasing ambrossin %, 
the increase in ambrossin percentage due to the (200kg) rate over control 
treatment reached 10.7 and 9.2% in the two seasons, respectively. its was 
emphasized by Badran and Safwat (2004) showed that essential oil % in the 
fruits of fennel plants was not significantly affected by mineral fertilization 
treatments, while, oil yield /fed. was significantly increased due to all mineral 
fertilization treatments compared with unfertilized plants the best treatment 
was 40 kg N /fed. compared to the control. Badran et al., (2007) concluded 
that NPK fertilization treatments at the rates of 100: 150: 50 or 150: 225: 75 
kg/fed. increased essential oil % and essential oil yield /plant and /fed of 
fennel plants. Khalil (2002) showed that NPK + micronutrients increased 
significantly essential oil % of rosemary plants. 

The interaction between mineral N and Nutri-Leaf treatments was 
significant for herb ambrossin % in both seasons. The percentage of ambrossin 
were produced due to supplying damsissa plants with 200 Kg/fed combined 
with Lf (200) ppm. Numerically, these two treatments augmented ambrossin% 
by 146.6 and 159.0% in the first and second seasons, respectively, in 
comparison with that of control plants. 
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Herb sesquiterpene%: 
Obtained data in Table (13) indicated that N fertilizer at low and high rates 

caused significant increase in percentage of sesquiterpene in herb of damsissa plants 
in the two seasons in comparison with that of unfertilized control plants. Moreover, 
the sesquiterpene % in the herb was gradually increase parallel to the increase in N 
rate until the high rate (200kg /fed.) The increase in sesquiterpene, reached 97.7 and 
87.4% in the first and second seasons respectively, in comparison with control plants. 
Similar results were reported by Mohsen (2002) found that NPK fertilization 
increased the percentage and oil yield per plant of Ocimum basilicum L.cv.Grand 
Vert. The most effective rate (100 kg/fed.) increased essential oil percentage and oil 
yield per plant. Abd El–Azeem (2003) on Salvia officinalis, found that NPK fertilizer 
rate at 150:150:100 kg/fed caused a significant increase in the contents of total oil 
percentage in the leaves. 
Table (13): Effect of nitrogen levels and foliar spray treatments on sesquiterpene 

percentage of damsissa plants during the two successive seasons of 
2011 and 2012. 

 

Nitrogen  

(A) 

 

Nutri-Leaf (N20-P20-K20)+Me(Lf) 

(B) 
Control LF100ppm. LF200ppm Mean N (A) 

First season 
Control 1.55 2.41 2.55 2.17 

N100 kg/fed. 3.20 3.47 3.67 3.45 

N200 kg/fed. 4.04 4.30 4.52 4.29 

Mean Lf (B) 2.93 3.39 3.58  

L. S . D at 5 % N: 0.07 Lf: 0.11 N*Lf: 0.19 

 Second season 

Control 1.60 2.50 2.81 2.30 

N100 kg/fed. 3.13 3.60 3.60 3.44 

N200 kg/fed. 4.19 4.31 4.43 4.31 

Mean Lf (B) 2.97 3.47 3.61  

L. S . D at 5 % N: 0.23 Lf: 0.19 N*Lf: 0.34 

Concerning Nutri-Leaf (Lf) treatments, the highest concentration 
significantly augmented the sesquiterpene% in the herbs in the two seasons over that 
of unsprayed control plants as indicated in Table (13). The high rate of Lf 200 
followed by Lf 100 ppm. produced the highest percentage of sesquiterpene in the first 
season, whereas, differences among these two treatments no significant was observed 
in the second season. Results also indicated that treated plants with much superior in 
sesquiterpene percentage of herb compared with untreated plants. came to 22.2 % in 
the first season, while the increase reached 21.6 and 16.8% in the second season, 
respectively,  compared with control plants. In this regard, Aziz and El-Sherbeny 
(2004), Said-Al Ahl (2005) on dill and Said-Al Ahl and Omer (2009) on coriander 
indicated that linalool was increased in the herb and seeds with treatment of zinc and 
mixture of zinc + iron compared to control. 

The interaction between mineral N and Nutri-Leaf (Lf) treatments for 
sesquiterpene percentage in the herbs was significant in the first season, while, it was 
not significant in the second season as shown in Table (13) and Fig. (9 and 10). 
Treatment at 200 Kg /fed. in combination with (Lf) treatment at rate 200 ppm. in the 
first season, recorded 191.6% for control treatment, while in the second season, 
recorded 176.9 and 169.4%, respectively, (200kg N x 200ppm. Lf) followed by (200 
kg Nx100ppm. Lf) compared with the control. 
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 نبات في الفعالة والمادة والمحصول النمو علي الورقية والأسمدة نييالنتروج ديالتسم معدلات ريتأث

 سةيالدمس
 مامھ المنعم عبد خالد  -محمد علي اسري -خاطر رضا مرتضي

 نيالبسات بحوث دهمع  -ةيوالعطر ةيالطب النباتات بحوث قسم
 مصر -ةيالزراع البحوث مركز

 ٣١٢٣ -٣١٢٢ مىس ي  خ ل  بأس ىا  أمب ى ك ى  ف   خبص ت ع تمسر ف   الخضرب ت جي أصر 

 ٣١١ -٢١١ -ص فرمخخلفت من الخسييذ النيخروصين    بيعذلاث  ذيللخسي ستيالذمس نببث اسخضببت لذراست

 ف  صسء ) ٣١١ -  ٢١١ -صفر  فيل يالنىحر مركب من بثيمسخى رلد مع أرض  ذيكخسي(  ف/كضم

 .ستيالذمس لنببث يبوييالك واليحخىي تياليىرفىلىص فبثالص عل  رھبيوحأر ورق  كسيبد ى ياليل

 الأمىنيى  سلفبث من النخروصين  السيبد بهفي أسخخذ  الخ  اليعبملث عيصي أ  النخبئش ثهرأظ

 -النب بث ط ى   الخضريت الصفبث زيبدة إل  أدي أو مضخيعب منفردا كب  سىاء اليركب الىرق  والسيبد

 .ببلكنخرو  مقبرنت ( ضبفوال الطبزس الىز   -الفروع عذد

 النخ روصين م ن لك ل اليئىي ت النس بت ف  واضحت زيبدة إل  أدث الخسييذ معبملث كل أ  النخبئش أظهرث

 م ع (نش بدر س لفبث ف/كض م ٣١١   اليعبمل ت نخيضت أقصبه حيذ بلغ العشب ف  والبىحبسيى  والفىسفىر

 من مركب النىحري ليف.  اليليى  ف  صسء ٣١١

 الفعبلت اليىاد عل  إيضبب  حأرير لهب كب  الذراست ححج اليعبملث صييع ا  النخبئش أظهرث كيب

  م ع (نش بدر سلفبث ف/كضم ٣١١ (اليعبملت وأعطج العشب ف  (حربين سيسكى -أمبروزين  -الذمسين 

  .الذراست ححج الفعبلت لليىاد القيم أعل  ليف نىحري (اليليى  ف  صسء ٣١١

 ف   ص سء ٣١١ م ع س لفبث نش بدر ف/كض م ٣١١ بيع ذ  النخروصين   الخسييذ ببسخخذا  الببحزين يىص 

 وك لل  العش ب محص ى  م ن إنخبصي ت أعل   أعط ج اليعبمل ت ھ ذه أ  حي ذ الىرق  الخسييذ من اليليى 

 .الفعبلت اليىاد


