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ABSTRACT 
 

A field experiment was conducted during (2011 and 2012) in the Farm of Malawy Research Station, El 
Minia Governorate, A.R.C. to investigate the effect of calcium super- phosphate and sulphur fertilizer on the 
vegetative growth, herb yield and active ingredients of Damsisa plant. Calcium superphosphate was added at 
three levels (0, 100 and 200 Kg/fed.), while sulphur fertilizer was used as (0, 50 and 100 Kg/fed.). Data showed 
that, damsisa plant responded to the different treatments i.e. the vegetative growth significantly increased 
compared to control, and the highest values were obtained when the plant were treated with (100 Kg/fed. 
calcium superphosphate and100 Kg/fed. sulphur).Herb fresh and dry weights per plant and plot took the same 
trend. As for active ingredients, data revealed that, the highest values of ambrosin and damsin percentage were 
obtained from at the same treatment mentioned before. 
 
Key words: Calcium super, phosphate, sulphur, fertilizer, vegetative growth, herb yield, active ingredients,  

Damsisa plant 

 
Introduction 
 

Recently, there is an increase preference for natural strong wormcide which are generally believed to be 
safer, more healthy and less subjected to hazards than those containing artificial substances which have shown 
to cause dangerous for man health and plant. Amberosia maritime, L. (damsisa) belongs to Family Compositae 
is an annual herbaceous plant widely distributed through the Mediterranean region and used in folk medicine for 
treatment of renal colic and calculi. Recently, the plant has reached the stage of large trials for control of 
Bilharziosis (El-Sawyet et al., 1984; Picmanet et al., 1986 and Jakupovic et al., 1987).  Essential oils and 
damsisa extract are used in medicinal drugs and in controlling harmful worms. The whole plant extracts and the 
isolated sesquiterpene lactones were shown to be toxic to the snails representing the intermediate host of 
schistosomiasis and fascioliasis found in canals (Picmanet et al., 1986). Many of these compounds were isolated 
from the crude herb and included damsin, ambrosin, neoambrosin, hymenin and other fifteen pseudo guainolids 
(Abdel-Salam et al., 1984; Picmanet et al., 1986 and Jakupovic et al. 1987). 

Phosphorus has many important functions in plants and medicinal plants, the primary one being the storage 
and transfer of energy through the plant. Adenosine diphosphate (ADP) and adenosine triphosphate (ATP) are 
high energy phosphate compounds that control most processes in plants including photosynthesis, respiration, 
protein and nucleic acid synthesis, and nutrients transport through the plant cells (Sharpley et al.,1996). 

Phosphorus is frequently a limiting nutrient, particularly in tropical regions, where the soil chemistry differs 
from temperate soils, or in highly weathered soils where phosphorus has long since leached away. Phosphorus is 
one of the three main elements in commercial lawn fertilizers, though there is mounting evidence that many 
lawns and green areas already have ample phosphorus, and thus it is being phased out of some commercial 
fertilizers. The ultimate source of virtually all terrestrial phosphorus is from the weathering of minerals and soils 
in the Earth’s crust. Phosphorus is generally available as phosphate, an anion that is not bendable by the action 
exchange complex and thus can be easily leached from the soil by rain or run off (Wiedenhoeft, 2006). 

Proskura et al., (1971) studied the effect of high rates of phosphate fertilizer on plant height, number of 
pods, fresh and dry weight of plant in both locations for fodder lupin.. Balbaa et al., (1975) showed that, adding 
calcium superphosphate at 50 -150 Kg/fed to soil had no significant difference in the number of umbels/Ammi 
majus plant. Application of phosphorus fertilizer encourages plants to stimulate flowering and improve quantity 
and quality of chickpea seeds. EL- Embaby, (1982), Roy and Tripathi (1985) on Helianthus plant found that the 
high level of phosphorus fertilization caused increases in plant height and the dry weight of plant, also high level 
of phosphorus increased oil percent and oil yield.  Abd El-Hadi (1987) and Moussa (1990) reported that, 
phosphorus is necessary for nutrition for increasing lupin yield. Abd El-Kader (1992) revealed that, adding 200 
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Kg/fed. Calcium superphosphate significantly increased number of branches of fennel compared with the 
control.  

As for the effect of calcium superphosphate and sulphur fertilizers on damsisa plant, Ahmed et al., (2009) 
on damsisa found that, the application of phosphorus (as a bio fertilizer) and half recommended doses 100 
Kg/fed.  calcium superphosphate significantly increased vegetable growth, yield of fresh and dry herb as well as 
the active ingredients (amprosim and damsim).  

Sulphur (S) is an essential nutrient for all plants and animals, as it is a constituent of cysteine, methionine, 
several coenzymes (e.g. biotin, coenzyme A, thiamine, pyrophosphate and lipoic acid), thioredoxins and 
sulpholipids. S is increasingly being recognized as the fourth major plant nutrient after nitrogen, phosphorus and 
potassium. The level of S in the soil is one of the critical factors determining the growth and yield of the plants( 
Lakkineni and Abrol, 1992).  

The Sulphur (S)  deficiency is, however, an important nutrient disorder in agricultural production in all 
continents (Scherer, 2001). 

 Besides a decrease in crop productivity and negative influence on crop quality (Ahmad et al., 2001; Abdin 
et al., 2003), a higher susceptibility of crops to certain diseases was observed in sulphur deficient soils (Schnug 
et al., 1993). Sulphur deficiency could reduce uptake, potential crop yield and the quality of plant (Marschmer, 
1999). 

Traditionally growers have not applied sulphur fertilizer, because, a large sulphur deposed as sulphur are 
mild solution of sulphuric acid  (H2SO4) available from atmosphere as a result of the significant SO4 emissions , 
(SO4) was found as " impurities " in mineral fertilizers, and S- SO4 by product in the formulation of other 
nutrient fertilizers such as ordinary phosphate. Hence, soils have been receiving sulphur with the rain or the 
application of N, P or K mineral fertilizers for many years (Mac Orathet et al., 1996). 

Sulphur is required along with nitrogen in the synthesis of proteins and enzymes (Schnug and 
Hanneklaus, 1998). Previous studies show that combined and balanced application of S and N resulted in 
increased oil accumulation and reduced ratio of lenoleic to oleic acid in rapeseed-mustard (Ahmad and Abdin, 
2000). 

 In earlier study noticed that the sufficient amount of S along with N increases the productivity of Psoralea 
corylifolia L. Ahmad et al. (2007a), Kakaraparthi et al. (2013) noted that, in a field experiment involving 
varying levels of sulphur (0 -150 kg/ha) in combination with standard levels of other nutrients was conducted on 
a red sandy loam soil at the research farm of Central Institute of Medicinal and Aromatic Plants, Hyderabad, 
India to identify the optimum level of sulphur required for higher herb and essential oil yield of citronella, 
sulphur application resulted in increased herb and essential oil yield of citronella due to better growth of plants 
(plant height, number of leaves /plant , number of tillers / clump and weight of plant / clump) and the  optimum 
dose of sulphur required is 75 kg/ha.  

Damsisa requirement for sulphur fertilizer is unknown and have not been reported in the literature. 
Therefore this study was carried out to investigate the effect of calcium super- phosphate and sulphur on the 

vegetative growth, herb yield and active ingredients (ambrosin and damsin) of damsisa plant.  
  
Material and Methods 
 

A field trial was conducted in the Farm of Malawy Research Station, El Minia Governorate Egypt, during 
the two successive seasons (2011 and 2012) to study the effect of calcium superphosphate and sulphur fertilizers 
on the growth ,herb yield and active ingredients (ambrosin and damsin ) of damsisa plant. (Ambrosia maritima 
L.). 

Seeds of damsisa plant were sown in the nursery bed on February 23th in the two seasons and after 45 days 
seedling were transplanted in the permanent field experiment through the growing seasons. The experimental 
unit (plot) was 3 x 3.5 m2 containing five rows, the distance between rows was 60 cm and the distance between 
plants was 60 cm.  The experimental design was complete randomized blocks with three replicates. 

Calcium superphosphate was applied in three levels, i.e. 0, 100.0 and 200.0 Kg/fed. and sulphur fertilizer 
was applied three levels, 0, 50.0 and 100.0 kg/fed. They were added during the preparation of soil, all usual the 
agricultural practices were done. 

The herb was cut twice, the first was on 20thJuly, while the second was on 25th September, in the two 
seasons and data were recorded as follows: plant height (cm.), No. of branches, fresh and dry herb per plant 
(gm.) and per plot (kg.), and the active ingredient of plant (ambrosin and damsin%), were estimated in the two 
cuts of the second season. 

The data were statically analyzed according to (Steel and Torrie 1980), damsian and ambrosin were 
estimated according to the method described by Amin (1980).  
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Results and Discussion 
 
I. Effect of calcium superphosphate and sulphur fertilizer on the vegetative growth parameters of 

Ambrosia maritime, L. 

1- Plant height 
Data presented in Table (1) showed that, plant height was significantly increased by increasing the 

treatments compared to control, these results were observed in the first cut during the two seasons. 
In the second cut data in the same table indicated that, by increasing the treatments plant height was 

significantly increased up to the treatment (200 kg. / fed. calcium superphosphate plus 100 kg. / fed. sulphur), 
these results were shown in the two seasons.  

The data showed also significant differences between the different treatments, these results were shown in 
the two cuts during the two seasons. 

 
2- No. of branches 

Data presented in Table (1) indicated that, the application of different treatments significantly increased 
number of branches by increasing treatments up to the treatment (100 kg. / fed. calcium superphosphate plus 
100 kg. / fed. sulphur)  compared to control, and  the data showed that the  highest values of number of branches 
were obtained from  plants treated with (100 kg. / fed. calcium superphosphate plus 100 kg. / fed. sulphur), these 
results were shown in the two seasons 
 
Table 1: Effect of calcium superphosphate and sulphur fertilizer on the vegetative growth of Ambrosia maritima, L. during 

2011 and 2012. 
First season 

Treatments 
 

First cut Second cut 
Plant height(cm) Number of branches Plant height(cm) Number of branches 

1 32.78 3.67 37.67 13.67 
2 35.33 4.00 42.22 14.00 
3 33.89 4.33 36.78 14.33 
4 34.78 4.34 42.00 14.33 
5 36.33 4.22 54.11 14.22 
6 37.67 4.55 54.44 14.67 
7 38.22 5.56 54.56 15.78 
8 37.89 6.22 55.11 16.11 
9 39.00 4.11 44.33 14.00 

L.S.D. at 5% 0.89 0.86 4.03 0.80 
Second season 

Treatments 
 

First cut Second cut 
Plant height(cm) Number of branches Plant height(cm) Number of branches 

1 37.11 3.44 38.89 12.33 
2 37.00 3.78 45.00 13.44 
3 35.11 5.33 37.33 14.00 
4 35.33 4.56 42.50 14.22 
5 36.56 5.67 51.22 14.67 
6 37.89 6.11 53.78 14.89 
7 38.33 5.60 53.78 15.44 
8 38.33 6.44 54.00 15.89 
9 38.67 5.67 41.89 15.00 

L.S.D. at 5% 1.62 0.68 6.42 1.14 
 

1 
Sulphur (0.0 kg./fed.)+ calcium 
superphosphate (0.0 kg./fed.) 

4 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (0.0 kg./fed.) 

7 
Sulphur (100 kg./fed.)+ calcium super 
phosphate (0.0 kg./fed.) 

2 
Sulphur (0.0 kg./fed.)+ calcium super 
phosphate (100 kg./fed.) 

5 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (100 kg./fed.) 

8 
Sulphur (100 kg./fed.)+ calcium Super 
phosphate(100 kg./fed.) 

3 
Sulphur (0.0 kg./fed.)+ calcium super 
phosphate (200 kg./fed.) 

6 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (200 kg./fed.) 

9 
Sulphur (100 kg./fed.)+ calcium super 
phosphate (200 kg./fed.) 

II. Effect of calcium superphosphate and sulphur fertilizer on the herb yield of Ambrosia maritima L. 
 

1. Fresh and dry weights of the herb 
      It is obvious from the data presented in Table (2) that, fresh and dry weight of damsisa herb was significantly 
increased due to the application of the treatment (100 kg. / fed. calcium super phosphate plus 100 kg. / fed. 
sulphur),and there are significant differences between different treatments. These results were shown per plant 
and per plot in the two cuts during the two seasons. 
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Table 2: Effect of calcium superphosphate and sulphur fertilizer on herb fresh and dry weights (g) / plant of Ambrosia 
maritima, L. during 2011 and 2012 

First season 
Treatments 

 
First cut Second cut 

Fresh weight/plant Dry weight/ plant Fresh weight/plant Dry weight/ plant 
1 191.11 114.67 204.44 122.67 
2 257.22 152.33 275.56 165.33 
3 264.44 142.47 284.44 170.67 
4 356.22 213.73 384.44 230.67 
5 387.22 231.67 402.78 241.67 
6 451.67 271.00 472.78 283.67 
7 451.11 244.00 468.89 281.33 
8 462.22 277.33 483.89 290.33 
9 203.89 122.33 232.22 139.33 

L.S.D. at 5% 11.07 33.81 12.12 8.44 
Second season 

Treatments 
 

First cut Second cut 
Fresh weight/plant Dry weight/ plant Fresh weight/plant Dry weight/ plant 

1 181.11 108.67 190.00 129.33 
2 250.67 150.4 266.11 160.00 
3 255.56 153.33 274.44 181.33 
4 343.89 206.33 364.44 223.33 
5 374.56 224.07 377.22 243.33 
6 444.44 266.67 457.22 276.33 
7 450.56 270.33 467.78 281.33 
8 452.78 271.67 469.44 292.67 
9 210.56 126.33 216.67 126.00 

L.S.D. at 5% 18.27 11.09 15.28 9.17 
 

1 
Sulphur (0.0 kg./fed.)+ calcium super 
phosphate (0.0 kg./fed.) 

4 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (0.0 kg./fed.) 

7 
Sulphur (100 kg./fed.)+ calcium super 
phosphate (0.0 kg./fed.) 

2 
Sulphur (0.0 kg./fed.)+ calcium super 
phosphate (100 kg./fed.) 

5 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (100 kg./fed.) 

8 
Sulphur (100 kg./fed.)+ calcium super 
phosphate(100 kg./fed.) 

3 
Sulphur (0.0 kg./fed.)+ calcium super 
phosphate (200 kg./fed.) 

6 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (200 kg./fed.) 

9 
Sulphur (100 kg./fed.)+ calcium super 
phosphate (200 kg./fed.) 

 
Table 3: Effect of calcium superphosphate and sulphur fertilizer on herb fresh and dry weights (kg. per fed.) of Ambrosia 

maritima,  L. during 2011 and 2012 
First season 

Treatments 
 

First cut Second cut 
Fresh weight kg. / fed. Dry weight/fed. Fresh weight/fed. Dry weight. /fed. 

1 5733.33 3440.00 6133.33 3680.00 
2 7616.67 4570.00 8266.67 4960.00 
3 7123.33 4274.00 8533.33 5120.00 
4 10686.67 6412.00 11533.33 6920.00 
5 11583.33 6950.00 12083.33 7250.00 
6 13550.00 8130.00 14183.33 8510.00 
7 12200.00 7320.00 14066.67 8440.00 
8 13866.67 8320.00 14516.67 8710.00 
9 6116.67 3670.00 6966.67 4180.00 

L.S.D. at 5% 1690.67 1014.38 421.85 253.11 
Second season  

Treatment First cut Second cut 
Fresh weight/fed. Dry weight/fed. Fresh weight/fed. Dry weight/fed. 

1 5433.33 3260.00 5700 3420.00 
2 7520.0 4512.00 7983.33 4790.00 
3 7666.67 4600.00 8233.33 4940.00 
4 10316.67 6190.00 10933.33 6560.00 
5 11203.33 6722.00 11316.67 6790.00 
6 13333.33 8000.00 13716.67 8230.00 
7 13516.67 8110.00 14033.33 8420.00 
8 13583.33 8150.00 14083.33 8450.00 
9 6316.67 3790.00 6500.00 3900.00 

L.S.D. at 5% 554.44 332.66 458.29 274.98 
 

1 
Sulphur (0.0 kg./fed.)+ calcium 
super phosphate (0.0 kg./fed.) 

4 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (0.0 kg./fed.) 

7 
Sulphur (100 kg./fed.)+ calcium 
super phosphate (0.0 kg./fed.) 

2 
Sulphur (0.0 kg./fed.)+ calcium 
super phosphate (100 kg./fed.) 

5 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (100 kg./fed.) 

8 
Sulphur (100 kg./fed.)+ calcium 
super phosphate(100 kg./fed.) 

3 
Sulphur (0.0 kg./fed.)+ calcium 
super phosphate (200 kg./fed.) 

6 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (200 kg./fed.) 

9 
Sulphur (100 kg./fed.)+ calcium 
super phosphate (200 kg./fed.) 



Middle East J. Appl. Sci., 6(2): 308-314, 2016 
ISSN 2077-4613 

 

312 

III. Effect of calcium superphosphate and sulphur fertilizer on the active ingredients of Ambrosia 
maritime, L. 

         Data presented in Table (4) showed the effect of calcium superphosphate and sulphur fertilizer on 
ambrosin and damsin percentage in the second cut during the two seasons. It is obvious from data that, all 
treatments under study showed significant increase in ambrosin and damsin percentage  compared to control, 
and there were significant differences between the different treatments, and the highest values of ambrosin and 
damsin were obtained from the plant treated with 100 kg. / fed. calcium super phosphate and 100 kg. / fed. 
sulphur, as results were shown in the two seasons, these results were matched with those found by Ahmed  et al. 
(2009).  
 
Table 4: Effect of calcium superphosphate and sulphur fertilizer on the active ingredients percentage of Ambrosia 

maritimaL. during 2011 and 2012 

Treatments 
Ambrosin (%) Damsin (%) 

Second cut 
First season Second season First season Second season  

1 1.93 1.50 1.97 1.80 
2 2.23 2.07 2.93 2.83 
3 3.17 3.23 4.00 4.07 
4 4.27 4.10 3.10 3.23 
5 3.17 3.30 5.27 5.50 
6 4.07 3.93 6.03 5.93 
7 2.67 2.77 4.07 3.93 
8 4.27 4.33 6.00 5.63 
9 3.20 3.10 3.83 3.23 

Lsd at 5% 0.15 0.18 0.20 0.16 
 

1 
Sulphur (0.0 kg./fed.)+ calcium 
super phosphate (0.0 kg./fed.) 

4 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (0.0 kg./fed.) 

7 
Sulphur (100 kg./fed.)+ calcium 
super phosphate (0.0 kg./fed.) 

2 
Sulphur (0.0 kg./fed.)+ calcium 
super phosphate (100 kg./fed.) 

5 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (100 kg./fed.) 

8 
Sulphur (100 kg./fed.)+ calcium 
super phosphate(100 kg./fed.) 

3 
Sulphur (0.0 kg./fed.)+ calcium 
super phosphate (200 kg./fed.) 

6 
Sulphur (50 kg./fed.)+ calcium super 
phosphate (200 kg./fed.) 

9 
Sulphur r (100 kg./fed.)+ calcium 
super phosphate (200 kg./fed.) 

 
Data recorded in the tables in this research showed the importance of calcium superphosphate and sulphur 

fertilizer on damsisa plant for increasing the vegetative growth herb yield as well as active ingredients. These 
results were in agreement with the important role of phosphorous in plant nutrition, (Espinosa et al., 1999) 
mentioned that Phosphorous (P) plays an important role in various plant metabolic processes. It is a constituent 
of nucleic acid, phospholipids, the coenzymes, DNA and NADP, and most importantly ATP. It activates co- 
enzymes for amino acid production used in protein synthesis; it decomposes carbohydrate production in 
photosynthesis, and is involved in many other metabolic processes required for normal growth such as 
photosynthesis, glycolysis, respiration, fatty acid synthesis. Moreover, P enhances seed germination and early 
growth, stimulates blooming, enhances bud set, aids in seed formation and hastens maturity. P leads to enhanced 
herb and essential oil yields of different mint species (Kothari et al., 1987). P is abundant in fruits and seeds of 
plants (Papadopoulos, 1994). P fertilization increased the vegetative growth, essential oil, fixed oil yield. 

Data showed also that increasing the dose of sulphur significantly decreased the same parameters. This 
results is in accordance with those obtained by (Siuta and Rejman-Czajkowska, 1980), that, the amount and rate 
of sulphur uptake from the nutrient solution depends on many factors, including pH, temperature, access to 
energy, sulphate concentration and the presence of other ions With the increase in sulphate ions accumulation in 
the nutrient solution, their uptake by plants increases. Having reached a certain level, various for different plant 
species, further increase of concentration does not affect the uptake any longer. However, high sulphate 
concentrations may affect plant development and crop yield (Cerda et al., 1984).  

Kakaraparthi et al. (2013) conducted a field experiment involving varying levels of sulphur (0-150 
kg/ha) in combination with standard levels of other nutrients in a red sandy loam soil at the Research Farm of 
Central Institute of Medicinal and Aromatic Plants, Hyderabad, India to identify the optimum level of sulphur 
required for higher herb and essential oil yield of citronella. Sulphur application resulted in increased herb and 
essential oil yield of citronella due to better growth of plants (plant height, number of leaves /plant , number of 
tillers / clump and weight of plant / clump) and the  optimum dose of sulphur required was 75 kg/ha. 

High content of sulphur in soil causes soil contamination and acidification. Besides, it is indirectly 
responsible for mobilization of phytotoxic chemicals, such as aluminum and some trace elements (Komarnisky 
et al., 2003). 

Motowicka-terelak and Terelak, (1998) demonstrated that sulphur, by binding aluminum sulphate, 
reduced phosphorus fixation in soil, while excessive amounts of sulphates may result in incomplete utilization 
of phosphorus supplied with fertilizers, as they inhibit the growth of crops. 
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Conclusion 
 

We could be concluded that the optimum fertilization rate for obtaining high production of herb yield and 
active ingredient by applying  100 kg / fed. calcium superphosphate and 100 kg / fed. sulphur . 
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