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Abstract 

 
A field experiment was conducted on the botanical garden belonging to the Department of biology, College of Education for Pure Science (Ibn 
Al-Haitham, University of Baghdad for the growth season 2017-2018on dill plant. The experiment was performed as a working experience 

according to Randomized Complete Blocks Design (RCBD). The experiment involved three factors, the first factor is the extraction of the local 

freshwater algae at three levels (0, 50, 100) mg.L-1, and the second marine algae extraction at three levels (0, 50, 100) mg.L-1, and the third 
gibberellin (GA3) at four levels (0, 25, 50, 75) mg. L-1 and by three replicates. The results indicated that the application of freshwater algae 

extractat concentration of 100 mg.L-1, marine algae extract at concentration of 50 mg.L-1 and gibberellin at concentration of 50 mg.L-1as well as 

the interaction between them was significantly in all the growth characteristics which represented stem diameter, number of vegetative plant 

branches and proportion of carbohydrates and protein. As for active compounds, the application treatments at different concentrations showed 

significant interaction, the concentrations of freshwater algae extract at 50 mg.L-1, marine algae extract at 100 mg.L-1and GA3at 75 mg.L-1gave 

the higher percentage of interaction in proportion of Limonene and Myristin. 
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Introduction 

Medicinal plants are considered to be multi-use 

crops, either directly or indirectly forms, by extracting 

active compounds and their uses in the pharmaceutical 

industry, food industries, perfumes, cosmetics, soap, and 

as form cereals, plants or medicinal herbs and aromatic 

(Ibrahim, 2010). Anethum graveolens L. is one of 

Apiaceae family (Al-Kateb, 1988). Its original country 

is the Mediterranean region, south and east Europe, and 

central and south Asia (Kaur and Arora, 2010). 

It is annual or biennial plants, has a taproot like a 

carrot, the plant is an erect its length ranged from 70-

120 cm,pinnate compound leaf, divided into linear parts, 

the stem are glabrous succulent, the flowers are full 

yellow with compound umbel Inflorescences (Gautam 

et al., 2013 ; Brown and Deni, 2001). It is an aromatic 

herb that has been used for more than five thousand 

years to treat indigestion and flatulence, tonic for the 

secretion of milk, lowers cholesterol, anti-convulsion, 

while the seeds act to strengthen the stomach and 

enhance the appetite (Zargari, 1996). 

Algae are plant-like organisms that belong to 

Protista kingdom and perform photosynthesis because 

of contain chlorophyll A (Al-Saadi and Suleiman, 

2006). It is used as organic or bio-fertilizer. The use of 

marine algae extracts has generated a lot of attention 

and has become the new system of agricultural 

production because of the growing interest in the 

environment and the emphasis on clean agriculture and 

considered as non-toxic extracts by their biological 

nature and environmentally friendly and do not leave 

any residues on plant or soil as well as considered as 

organic sources used in agricultural production, which 

are partially complementary to fertilizers  and improve 

and increase the efficiency of fertilizers and thus reduce 

production costs (Khan et al., 2009). Marine algae 

extracts contain many elements, such as phosphorus, 

nitrogen, sodium, calcium, iron, magnesium, and 

copper. Additionally, extracts contain nutrients that 

work with more than one group of growth stimuli such 

as cytokines, auxins and proteins. Amino acids that 

improve the condition of vegetative growth thus 

improve vegetative growth and increase the yield and 

quality of vegetation (Osman et al., 2010). 

The gibberellin is a plant growth regulators 

synthesis in different parts of the plant, especially the 

newest parts (meristematic apex, new leaves, immature 

seeds). There are now more than 136 types of known, 

but a few of them have effects physiological is 

important within the plant. The gibberellin is one of the 

most important plant hormones in fungi and higher 

plants, and it has important role in the development and 

germination of seeds and in the control of dormancy, 

and has an effect on the elongation of the plant branches 

by increasing the elongation and expansion of cells. It 

can be found in high concentrations at developing apex 

of stem, particularly in the precursor of leaves, roots and 
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fruits. GA3 affects on the hemicellulose fibre 

distribution system of cell walls, reduces their hardness, 

increases their flexibility and softness, and facilitates the 

expansion and elongation of cells (Hartman et al., 2002; 

Iraki et al., 1989). The physiological effects of GA3 are 

attributed tothe controlling on the enzymatic activity 

and activated metabolic processes such as increasing 

carbohydrates, division and elongation of cells, breaking 

hibernate, increasing or reducing the hold of fruits and 

maturity and delaying the flowering (Al-Khafagy, 

2014). 

Materials and Methods 

A field experiment was carried out in the plant 

garden belonging to the Department of Biology, College 

of Education for Pure Sciences (Ibn Al-Haitham), 

University of Baghdad during the growth season 2017-

201. The experiment was carried out in accordance with 

Randomized Complete Blocks Design (RCBD). The 

seeds of dill were planted in 23-10-2017 and the 

fertilizer was added neutral NPK-20. The plant was 

cultivated with straight lines the distance between each 

line and the other is 20 cm, the single experimental unit 

contains three lines, and the distance between the plant 

and the other is 10 cm. All agricultural operations were 

carried out to serve the crop from the hoeing, weeding 

and irrigation with three replicate, a single repeater (36) 

experimental units which the correlation coefficients 

were distributed to the studied treatments. The studied 

treatments included freshwater algae extract that 

extracted by the Harbone (1984) method and the marine 

algae extract at three levels and the gibberellin by four 

levels. 

The following characteristics have been studied: 

• Stem diameter (mm): stem diameter is measured 

for (3) random plants of each experimental unit at 

an altitude of 5 cm from the surface of the 

experiment using Verner caliper. 

• Number of plant branches (branch.plant
-1

): The 

number of vegetable branches has been calculated 

for 3 random plants per unit of experimentation. 

• Estimation of carbohydrate proportion (%) in 

vegetative total: carbohydrate proportion is 

estimated in the vegetative total of the digestive 

sample according to Herbert et al.(1971) method. 

• Estimation of protein proportion (%) in 
vegetative total: the protein proportion in the 

vegetative total was estimated according to the 

Vopyan (1984) method. 

• Estimation of the proportion of active compounds 

in the dill plant using high-performance liquid 

chromatography (H.P.L.C): The active compounds 

were diagnosed by AOAC (1995) method. 

 

Results and Discussion 

Stem diameter (mm) 

The results of the table (1) indicate that there is a 

difference in the mean stem diameter, the treated plants 

was exceeded at concentration of 100 mg.L
-1 

freshwater 

algae extract with the highest mean of 8.46 mm and an 

increased rate (14.95%) compared to the treatment of 

control. 

The treatment of marine algae extracts was also 

exceeded at concentration of 50 mg. L-1 and gave the 

highest mean stem diameter 8.37 mm and an increased 

rate 10.42% compared to the plants of control. 

The reason for the increase in stem diameter is due 

to the biotic processes that occur in the plant, such as 

the formation of amino acids, proteins and enzymes that 

stimulate the increase of cellular divisions and cell 

elongation, thus increasing tissue growth; which leads to 

increased activity of the cambium layer, that in turn 

given when divided this increase in stem diameter (Al-

Sahaf, 1989). Substances similar to auxins are 

increasing in plants treated with marine algae extracts 

(Khan et al., 2009). Their content may lead to the 

essential nutrients of growth such as nitrogen, 

phosphorus, potassium, amino and organic acids, and 

vitamins, which have a wide range of effect on 

biological plant activities (Osman et al., 2010).Thus 

increase their uptake by plants, reflecting positively the 

increased vegetative growth(Karim et al. 2012; 

Mohammad and Al-Sareeh, 2016). 

The treatment of gibberellin (GA3) go on better at 

concentration of 50 mg.L-1 by giving it the highest mean 

stem diameter of 8.71 mm and an increased rate 22.33% 

compared to the plants of control. The increase in the 

stem diameter at application of GA3 due to the 

stimulating physiological role to increase cell division, 

elongation and expansion, which was caused by 

increased vegetative growth of plant, and thus increases 

stem diameter (Abdul, 1987; Abdul-Abbas et al., 2015; 

Al-Jabouri, 2017). Duel interaction had appeared 

significant interaction between the extraction of the 

freshwater algae and the marine algae extract in the 

mean stem diameter. A concentration 100 mg.L-1 of 

freshwater algae extract and 50 mg.L-1 of marine algae 

extract achieved highest value of interaction 9.72 mm 

and increased rate (51.17%) compared to the plants of 

control. The duel interaction between the extraction of 

the freshwater algae and GA3 was a significant 

interaction. The two concentrations 50 and 100 mg.L
-1

of 

freshwater algae extract and 50 mg.L
-1

 of GA3 gave the 

highest value of interaction 8.83 and 8.93 mm 
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respectively and an increased rate (44.99 and 46.63%) 

respectively compared to the control plants that valued 

to 6.09 mm. The duel interaction between the marine 

algae extract and GA3 also showed a significant 

interaction in the characteristic of the stem diameter.The 

concentration 50 mg.L
-1 

of marine algae extract and 50 

mg.L-1 of GA3 has recorded the highest value of 

interaction 9.30 mm and increased rate (36.16%) 

compared to the plants of control. The triple interaction 

between the study treatments was a significant in the 

diameter of the stem. The treated plants with 

concentration 100 mg.L-1of freshwater algae extract, 0 

and 50 mg.L
-1

 marine algae extract, 25 and 50 mg.L
-1

of 

GA3 gave highest values of interaction 10.08, 10.16 and 

10.34 mm respectively and an increased rate (75.61, 

77.00 and 80.34%) respectively compared to the plants 

of control. 

 

Table 1 : Effect of application of freshwater, marine algae extracts and GA3 hormone and their interaction in stem 

diameter (mm) of dill. 
Concentration of GA3 mg.L-1 Freshwater algae 

extract (R) mg.L-1 
Marine algae 

extract (S) mg.L-1 0 25 50 75 

Mean of duel 

interaction R×S 

0 5.74 6.70 7.01 6.30 6.43 

50 6.15 7.07 8.43 8.18 7.46 0 
100 6.39 7.81 9.67 8.85 8.18 

0 6.49 7.29 8.01 6.82 7.15 

50 7.08 8.15 9.13 7.42 7.94 50 
100 7.82 9.18 9.35 8.38 8.68 

0 8.25 9.44 10.16 8.71 9.14 

50 8.97 10.08 10.34 9.49 9.72 100 

100 7.23 6.53 6.30 5.97 6.51 

LSD 0.05 0.28 0.14 

Duel interaction R × GA3 
Concentration of GA3 mg.L-1 

Freshwater algae extract (S) mg.L-1 
0 25 50 75 

Mean 

0 6.09 7.19 8.37 7.78 7.36 

50 7.13 8.21 8.83 7.54 7.93 

100 8.15 8.68 8.93 8.06 8.46 
LSD 0.05 0.16 0.08 

Duel interaction S × GA3 
Concentration of GA3 mg.L-1 

Marine algae extract (S) mg.L-1 
0 25 50 75 

Mean 

0 6.83 7.81 8.39 7.28 7.58 

50 7.40 8.43 9.30 8.37 8.37 

100 7.15 7.84 8.44 7.74 7.79 

LSD 0.05 0.16 0.08 
Mean 7.12 8.03 8.71 7.79 

LS D 0.05 0.09 
 

 

Number of plant branches (branch. plant-1) 

The results of the table (2) showed significant 

differences in the mean number of plant branches. The 

treated plant with concentration 100 mg.L
-1 

of 

freshwater algae extract exceeded with the best mean 

reached to 15.33 branch. Plant
-1 

and an increased rate 

(14.57%) compared to the plants of control. 

The treatment of marine algae extracts has also 

surpassed at concentration of 50 mg.L
-1 

by giving it the 

highest mean number of plant branches 15.19 branch. 

plant
-1 

with an increased rate (10.31%) compared to the 

plants of control. The reason for increasing the number 

of vegetative branches is due to the role of algae 

extracts that work on provide part of the nitrogen needs 

of the plant and contribute to the synthesis of protein 

within it as a result of containing free amino acids and 

improve the efficiency of the photosynthesis in the leaf 

(Abdul-Muttalib, 2011). As well as the fact that 

cytokines helps in the transmission of nutrients from the 

roots and directed them into vegetative growth and 

leaves (Mohammad et al., 1991; Kadhem, 2012; Al-

Mohammedi et al. 2014). As for the treatment of GA3 

application, a concentration of 50 mg.L
-1

gave the 

highest number of plant branches reached 15.78 

branch.plant-1 and an increased rate (21.76%) compared 

to the plants of control. The increase in the number of 

plant branches is due to the effect of the GA3because its 

stimulation of increase cell division and elongation and 

encourage plant growth (Mohamed and Al-Yonis, 

1991;Mousaet al., 2001;Vanisreeetal., 2004), thus 

increasing the number of vegetative branches of 

plant(Reda et al., 2010). While duel interaction had 

appeared significant interaction between the extraction 

of the freshwater and the marine algae in the mean 

number of plant branches, where the concentration of 

The efficiency of marine algae, local fresh water algae and gibberellic acid, and their interaction in some of the 

growth and yield characteristics and active compounds of the Anethum graveolens L. plant 
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100 mg.L
-1 

of freshwater algae extract and 50 mg.L
-1

 

marine algae extract recorded the highest mean of 

interaction 17.58 branch.plant-1 with an increased rate 

49.87% compared to the plants of control. The duel 

interaction between the extractions of the freshwaterand 

marine algae were significantly interaction. The 

concentrations of 50 and 100 mg.L-1 of freshwater algae 

extract and 50 mg.L
-1

 of GA3 has the highest value of 

interaction 15.98 and 16.19 branch.plant
-1

 respectively 

and by an increased rate (43.83 and 45.72%) 

respectively compared to the plants of control. The due 

linteraction between the marine algae extract and GA3 

also showed a significant interaction in the characteristic 

of number of plant branches. The concentrations50 

mg.L
-1 

of marine algae extract and 50 mg.L
-1 

GA3 has 

recorded the highest value of interaction 16.84 

branch.plant
-1

 with an increased rate (35.59%) compared 

to the plants of control. In the triple interaction between 

the study treatments, this interaction was a significant in 

the characteristicnumber of plant branches.The treated 

plants withconcentration 100 mg.L
-1

 of freshwater algae 

extract, 0 and 50 mg.L
-1

of marine algae extract, 25 and 

50 mg.L
-1

 of GA3 surpass and gave the highest values 

of interaction 18.21, 18.36 and 18.71 branch.plant-

1
respectively with an increased rate (47.09, 75.53, 

78.87%) respectively compared to the plants of control. 

 
Table 2: Effect of application of freshwater, marine algae extracts and GA3 hormone and their interaction in mean 

number of dill plant branches (branch.plant-1). 
Concentration of GA3 mg.L-1 Freshwater algae 

extract (R) mg.L-1 
Marine algae extract 

(S) mg.L-1 0 25 50 75 

Mean of duel 

interaction R×S 

0 10.46 12.20 12.78 11.48 11.73 

50 11.21 12.90 15.30 14.84 13.57 0 

100 11.66 14.19 17.47 16.04 14.84 

0 11.85 13.29 14.53 12.42 13.02 

50 12.91 14.79 16.50 13.51 14.43 50 
100 14.21 16.60 16.91 15.21 15.73 

0 14.96 17.08 18.36 15.79 16.55 

50 16.25 18.21 18.71 17.17 17.58 100 
100 13.18 11.90 11.49 10.86 11.86 

LSD 0.05 0.54 0.27 

Duel interaction R × GA3 
Freshwater algae extract (S) mg.L-1 

Freshwater algae extract (S) mg.L-1 
0 25 50 75 

Freshwater algae 

extract (S) mg.L-1 
0 11.11 13.10 15.19 14.12 13.38 

50 12.99 14.89 15.98 13.71 14.39 

100 14.79 15.73 16.19 14.61 15.33 
LSD 0.05 0.31 0.15 

Duel interaction S × GA3 
Concentration of GA3 mg.L-1 

Marine algae extract (S) mg.L-1 
0 25 50 75 

Mean 

0 12.42 14.19 15.22 13.23 13.77 

50 13.46 15.30 16.84 15.17 15.19 
100 13.01 14.23 15.29 14.04 14.14 

LSD 0.05 0.31 0.51 
Mean 12.96 14.57 15.78 14.15 

LSD 0.05 0.18  

 

Proportion of carbohydrates (%) in the vegetative 

part 

Results of table (3) showed that the existence of 

significant differences in the mean carbohydrate 

proportion, where the concentration 100 mg.L
-1 

of 

freshwater algae extract gave the highest mean of 

25.02% and an increased rate 15.19% compared to the 

plants of control.The concentration of 50 mg.L
-1

 marine 

algae extract has the highest mean carbohydrate 

proportion 24.79% and an increased rate 10.72% 

compared to the plants of control. 

The increase in carbohydrate is attributed to the 

role of algae extracts because of their containing of the 

nutrients element especially potassium, which has an 

important role in the metabolism of carbohydrates and 

assists in the formation of amino acids and important 

proteins (Jundia, 2003). As well as increase the 

efficiency of absorption nutrients in addition to their 

containing of nutrients and amino acids contained 

Betaine substance, which is a source of nitrogen, 

extracts conserve chlorophyll molecule, prevent 

oxidation and generate energy for protein synthesis 

(Taha, 2008; Abdul-Amir et al., 2011; Mohammad and 

Al-Sareeh, 2016). The treatment of the plant with a 
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concentration 50 mg.L
-1

 of GA3 gave the highest mean 

carbohydrate proportion of 25.81% and an increased 

rate22.79% compared to the plants of control. 

The reason for the increase in the proportion of 

carbohydrates after the application of plant with GA3 is 

due to its role in increasing the leaf area of plant and the 

dry weight of the vegetative total and the content of 

plant from chlorophyll. It was reflected in the increased 

efficiency of photosynthesis and hence the increase in 

the accumulation of carbohydrates amount (Qutb, 1981; 

TaizeandZeiger, 2010; Al-GalabiandAl-Khafaji, 2016; 

Al-Jaboury, 2017). The duel interactions showed a 

significant difference in the mean carbohydrate 

proportion. The concentrations 100 mg.L-1 of freshwater 

algae extract and 50 mg. L
-1

of marine algae extract has 

recorded the highest mean interaction 28.82% with an 

increased rate 52.16% compared to the plants of control. 

The duel interaction between the extraction of the 

freshwater algae and GA3 also showed significant 

interaction. The concentrations 50 and 100 mg.L
-1

 of 

freshwater algae extract and 50 mg.L-1 of GA3 recorded 

the highest value of interaction 26.13 and 26.50% 

respectively and an increased rate (46.30 and 48.38 %) 

respectively compared to the plants of control. While 

the duel interaction between the marine algae extract 

and GA3 showed a significant interaction. The 

concentrations 50 mg.L
-1

 of marine algae extract and 50 

mg. L
-1

 of GA3 gave the highest value of interaction 

27.59% and an increased rate 37.33% compared to the 

plants of control. The triple interaction between the 

study treatments had a significant interaction. The 

treatments with concentration100 mg.L
-1

 of freshwater 

algae extract, 0 and 50 mg.L-1of marine algae extract, 25 

and 50 mg.L
-1

GA3gave the highest value of the 

interaction 29.91, 30.19and 30.76% respectively, with 

an increased rates (79.53, 81.21 and 84.63%) 

respectively compared to the plants of control. 

 

Table 3 : Effect of application of freshwater, marine algae extracts and GA3 hormone and their interaction in mean 

leaves content of carbohydrates (%). 
Concentration of GA3 mg.L-1 Freshwater algae 

extract (R) mg.L-1 
Marine algae 

extract (S) mg.L-1 0 25 50 75 

Mean of duel 

interaction R×S 

0 16.66 19.82 20.76 18.52 18.94 

50 18.08 20.97 24.97 24.13 22.04 0 

100 18.85 23.05 28.62 26.17 24.17 

0 19.20 21.62 23.58 20.14 21.13 

50 20.96 24.04 27.06 22.03 23.52 50 

100 23.09 27.07 27.74 24.75 25.66 

0 24.42 27.95 30.19 25.76 27.08 

50 26.51 29.91 30.76 28.09 28.82 100 

100 21.40 19.23 18.56 17.46 19.16 

LSD 0.05 0.92 0.46 

Duel interaction R × GA3 

Freshwater algae extract (S) mg.L-1 
Freshwater algae extract (S) mg.L-1 

0 25 50 75 

Freshwater algae 

extract (S) mg.L-1 
0 17.86 21.28 24.78 22.94 21.72 

50 21.08 24.24 26.13 22.31 23.44 

100 24.11 25.70 26.50 23.77 25.02 

LSD 0.05 0.53 0.26 

Duel interaction S × GA3 

Concentration of GA3 mg.L-1 
Marine algae extract (S) mg.L-1 

0 25 50 75 
Mean 

0 20.09 23.13 24.85 21.47 22.39 

50 21.85 24.97 27.59 24.75 24.79 

100 21.11 23.12 24.98 22.79 23.00 

LSD 0.05 0.53 0.26 

Mean 21.02 23.74 25.81 23.01 

LSD 0.05 0.31 
 

 

Protein proportion (%) in the vegetative total 

The results of the table (4) indicate a significant 

increase in the mean protein proportion in the vegetative 

part. The concentration 100 mg.L-1 of freshwater algae 

extract gave the highest mean 9.78% and an increased 

rate 13.85% compared to the treatment of control. 

While the concentration 50 mg.L
-1

 marine algae 

extract recoded the highest mean protein proportion 

with a value of 9.75% and an increased rate 10.29% 

compared to the plants of control. The increase in the 

protein proportion is due to the role of algae extracts to 

increase the efficiency of nutrient absorption; to contain 

nutrients and amino acids as well as to contain the 

substance that is a nitrogen source and to maintain a 

The efficiency of marine algae, local fresh water algae and gibberellic acid, and their interaction in some of the 
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chlorophyll molecule and prevent its oxidation and 

generate the necessary energy for the synthesis of 

protein (Taha, 2008; Abdul-Amir et al., 2011, 

Mohammad and Al-Sareeh, 2016). As for the effect of 

GA3 hormone application, the concentration 50 mg.L
-1

 

gave the highest mean protein proportion 10.11% and an 

increased rate 21.51% compared to the treatment of 

control.  

The increase in protein proportion is due to its 

nitrogen exceed and the role played by GA3 in 

stimulating the synthesis of DNA, RNA, mRNA and 

special enzymes for protein-synthesis (Moore, 1982), 

thus increasing protein synthesis in the plant. Also, to 

increase the concentration of potassium as a result of the 

positive role of this element in stimulating enzymes 

catalysing many physiological processes within the 

plant system, including enzymes associated with protein 

metabolism (Malvi, 2011). As well as its active role in 

nitrate reduction and conversion to aminoacids, that are 

considered as the essential building in protein synthesis 

(Britto and Kronzucker,2008). The duelinteraction 

showed a significant interaction between the extraction 

of the fresh an marine algae in the mean protein 

proportion. The concentrations100 mg.L
-1 

freshwater 

algae extract and 50 mg.L
-1

 marine algae extract gave 

highest mean 11.20% and an increased rate (48.54%) 

compared to the plants of control. The duel interaction 

between the extraction of the refresh algae and GA3 has 

shown a significant interaction. The concentrations 50 

and 100 mg.L
-1

 of freshwater algae extract and 50 mg.L
-

1of GA3recorded the highest interaction value 10.13 and 

10.43% respectively with an increased rate(44.10 and 

48.36%) respectively compared to the plants of control. 

The duel interaction between the marine algae extract 

and GA3 resulted significant interaction. The 

concentration 50 mg.L
-1 

marine algae extract and 50 

mg.L
-1 

of GA3 has the highest value of interaction 

10.81%, with an increased rate (37.01%) compared to 

the plants of control. As for the triple interaction 

between the study treatments, the interaction was 

significant differences. The concentrations 100 mg.L
-1 

of freshwater algae extract, 0 and 50 mg.L
-1

 of marine 

algae extract, 25 and 50 mg.L-1 GA3 with the highest 

value of interaction 11.56, 11.78 and 12.09% 

respectively with an increased rate (81.48, 84.93 and 

89.80%) respectively compared to the treatment of 

control.

 

Table 4: Effect of application of freshwater, marine algae extracts and GA3 hormone and their interaction in protein 

proportion in mean of vegetative part of dill plant (%).   
Concentration of GA3 mg.L-1 Freshwater algae 

extract (R) mg.L-1 
Marine algae 

extract (S) mg.L-1 0 25 50 75 

Mean of duel 

interaction R×S 

0 6.37 7.96 8.44 7.38 7.54 

50 7.19 8.53 9.86 9.41 8.74 0 

100 7.52 9.08 11.06 10.24 9.48 

0 7.74 8.75 9.18 8.01 8.42 

50 8.51 9.39 10.47 8.91 9.32 50 

100 9.09 10.43 10.74 9.69 9.99 

0 9.56 10.83 11.78 10.04 10.55 

50 10.29 11.56 12.09 10.86 11.20 100 

100 8.65 7.62 7.41 6.72 7.60 

LSD 0.05 0.62 0.31 

Duel interaction R × GA3 

Freshwater algae extract (S) mg.L-1 
Freshwater algae extract (S) mg.L-1 

0 25 50 75 

Freshwater algae 

extract (S) mg.L-1 
0 7.03 8.52 9.78 9.01 8.59 

50 8.45 9.52 10.13 8.87 9.24 

100 9.50 10.01 10.43 9.21 9.78 

LSD 0.05 0.36 0.18 

Duel interaction S × GA3 

Concentration of GA3 mg.L-1 
Marine algae extract (S) mg.L-1 

0 25 50 75 
Mean 

0 7.89 9.18 9.80 8.48 8.84 

50 8.66 9.82 10.81 9.73 9.75 

100 8.42 9.05 9.74 8.88 9.02 

LSD 0.05 0.36 0.18 

Mean 8.32 9.35 10.11 9.03 

LSD 0.05 0.21 
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Proportion of Limonene and Myristin oil (%) in the 

fruits 

The results of the tables (5, 6) showed containing 

of the essential oil of the dill plant on two active 

medical compounds (Limonene, Myristin). The results 

of the tables indicated that there were significant 

differences in the mean proportion of the active 

compounds in the oil of dill plant. The concentration 50 

mg.L-1 freshwater algae extract recorded the highest 

mean 22.45 and 8.57% respectively, with an increased 

rate (16.91 and 16.92%) respectively compared to the 

treatment of control. The concentration 100 mg. L
-1

 of 

marine algae extract recorded also the highest mean 

proportion of active compound 21.36 and 8.12% 

respectively and an increased rate (8.48 and 8.56%) 

respectively compared to the plants of control. The 

increase is due to effect of algae extracts and their 

contained of neutral element which play important and 

effectiveness role in increasing the active compound 

with a medical effect by improving plant growth, 

effectiveness and rise its capacity in the production of 

secondary compounds (Al-Nuaimi, 1991). The increase 

in the oil proportion is due to the role of magnesium, 

which is contained in the algae extracts, mainly in the 

composition of the chlorophyll molecule (Yassin, 2001; 

Matrood et al., 2016; Al-Juoburi, 2017). As for the 

effect of GA3 application, treated plants have exceed at 

concentration 75 mg.L
-1 

by the highest mean reached 

21.92 and 8.33% respectively, with an increased 

rate15.01 and 15.06% respectively compared to the 

treatment of control. The increase in the proportion of 

oils in active compounds is due to the fact that GA3 is 

leading to increased vegetative and flowering growth of 

the plant. Thus leading to the production of major 

compounds through the primary metabolic pathways in 

oil such as Acetyl COA through the pathway of 

mevalonic acid, which consists of mono-terpenes 

compounds, phosphoenol pyruvate (PEP) consisting of 

shikimic acid which is important for the formation of 

aromatic compounds. This is the result of increased 

essential and secondary product of metabolism resulting 

from photosynthesis that used in the production of 

major compounds for oil (Taize and Zeiger, 2002). As 

well as the role of GA3 in controlling the biosynthesis 

of the violate oils through the metabolic pathway of 

mevalonic acid (Reda et al., 2010). Duel interaction 

showed the results to interaction between the extraction 

of freshwater algae and marine algae in the mean oil 

proportion. The concentrations 50 mg.L-1 freshwater 

algae extract and 100 mg.L
-1

 marine algae extract gave 

the highest interaction of 23.31 and 8.86% respectively 

with an increased rate (27.10 and 27.12%) respectively 

compared to the treatment of control. The duel 

interaction between the extraction of the freshwater 

algae and GA3 had a significant interaction. The 

concentrations 50 mg.L
-1

 of freshwater algae extract and 

75 mg.L-1of GA3 has the highest value of interaction 

24.00 and 9.12% respectively and an increased rate 

(31.98 and 32.09%) respectively compared to the plants 

of control. 

The duel interaction between the marine algae extract 

and GA3 showed a significant interaction. The 

concentration 50 and 100 mg.L
-1

 of marine algae 

extract, 50 and 75 mg.L-1 of GA3 recorded the highest 

value of the interaction  22.09, 22.48, 22.12, 8.40, 8.54, 

8.41% respectively and an increased rate(20.84, 22.98, 

21.01, 20.86, 22.88 and 21.01%) respectively compared 

to the treatment of control. As for the triple interaction 

between the study treatments, there was a significant 

interaction. The concentration 50 mg.L
-1

 of freshwater 

algae extract, 50 and 100 mg. L
-1

 of marine algae 

extract, 50 and 75 mg.L-1 of GA3 gave the highest value 

of interaction 24.16, 24.28, 24.52, 9.18, 9.23, 9.32% 

respectively and an increased rate (40.30, 40.998, 42.39, 

40.15, 40.92, 42.29%) respectively compared to the 

treatment of control. 
 

Table 5: Effect of application of freshwater, marine algae extracts and GA3 hormone and their interaction in 

proportion of limonene (%). 
Concentration of GA3 mg.L-1 Freshwater algae 

extract (R) mg.L-1 
Marine algae 

extract (S) mg.L-1 0 25 50 75 

Mean of duel 

interaction R×S 

0 17.22 17.85 18.25 20.03 18.34 

50 18.46 18.40 19.39 20.42 19.17 0 

100 18.82 20.21 20.87 21.41 20.33 

0 19.75 21.56 22.41 23.19 21.73 

50 20.63 22.32 23.13 24.28 22.59 50 

100 21.23 23.34 24.16 24.52 23.31 

0 17.85 18.55 19.33 20.27 19.00 

50 18.19 19.78 21.65 22.74 20.59 100 

100 19.36 20.75 21.23 20.42 20.44 

LSD 0.05 0.72 0.36 
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Duel interaction R × GA3 

Freshwater algae extract (S) mg.L-1 
Freshwater algae extract (S) mg.L-1 

0 25 50 75 

Freshwater algae 

extract (S) mg.L-1 
0 18.17 18.82 19.50 20.62 19.28 

50 20.54 22.41 23.23 24.00 22.54 

100 18.47 19.69 20.74 21.14 20.01 

LSD 0.05 0.41 0.21 

Duel interaction S × GA3 

Concentration of GA3 mg.L-1 
Marine algae extract (S) mg.L-1 

0 25 50 75 
Mean 

0 18.28 19.32 20.00 21.16 19.69 

50 19.09 20.17 21.39 22.48 20.78 

100 19.80 21.43 22.09 22.12 21.36 

LSD 0.05 0.41 0.21 

Mean 19.06 20.31 21.16 21.92 

LSD 0.05 0.24 
 

 

Table 6: Effect of application of freshwater, marine algae extracts and GA3 hormone and their interaction in 

proportion of Myristin (%). 
Concentration of GA3 mg.L-1 Freshwater algae 

extract (R) mg.L-1 
Marine algae 

extract (S) mg.L-1 0 25 50 75 

Mean of duel 

interaction R×S 

0 6.55 6.79 6.94 7.61 6.97 

50 7.02 6.99 7.37 7.76 7.29 0 

100 7.15 7.68 7.93 8.14 7.73 

0 7.51 8.20 8.52 8.82 8.26 

50 7.84 8.48 8.79 9.23 8.59 50 

100 8.07 8.87 9.18 9.32 8.86 

0 6.79 7.05 7.35 7.70 7.22 

50 6.91 7.52 8.23 8.64 7.83 100 

100 7.36 7.89 8.07 7.76 7.77 

LSD 0.05 0.27 0.14 

Duel interaction R × GA3 

Freshwater algae extract (S) mg.L-1 
Freshwater algae extract (S) mg.L-1 

0 25 50 75 

Freshwater algae 

extract (S) mg.L-1 
0 6.91 7.15 7.41 7.84 7.33 

50 7.81 8.52 8.83 9.12 8.57 

100 7.02 7.49 7.88 8.04 7.61 

LSD 0.05 0.16 0.08 

Duel interaction S × GA3 

Concentration of GA3 mg.L-1 
Marine algae extract (S) mg.L-1 

0 25 50 75 
Mean 

0 6.95 7.35 7.60 8.04 7.48 
50 7.26 7.67 8.13 8.54 7.90 

100 7.53 8.15 8.40 8.41 8.12 

LSD 0.05 0.16 0.08 

 8.33 8.04 7.72 7.24 المتوسط

LSD 0.05 0.09 
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