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 In order to evaluate the effects of organic and biological fertilizer along with drought 
stress on yield, essential oil percentage and agronomic properties of basil an experiment 

was conducted in greenhouse in 2013. The experimental design was factorial as 

randomized complete block with three replications. First factors were drought stress at 
three levels (50-sever stress, 70-mild stress and 90-non stress % FC) and second factor 

included four fertilization systems (non-fertilization, vermicompost, compost and 

manure at 25 ton ha-1). The results showed that the effects of stress on all the traits 
were significant. With increasing stress levels of 90 to 50 percent of field capacity, 

plant height, dry weight, total dry weight of stem and branch number was significantly 

decreased and root length and root dry weight was significantly increased. Although 
effect of fertilizers on the whole a significant traits of untreated. On examining the 

interactions between stress levels and dry fertilizers untreated Al and the ideological 

identified under non-stress condition and swelling of compost application, the better the 
total dry weight, and the weight for The foiling dry and the resulting stems These were 

the traits of this disease is increasing in mean Found. In general, it appears that the 

absence of drying stress and inflammation of the compost fertilizer can enhance the 
above total dry matter in the black to be effective. 
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INTRODUCTION 

 

 Plant diversity across the plains and mountains of the world has led to some experts, Iran as a reservoir of 

medicinal and aromatic plants are introduced. Basil is one of the oldest and  most frequently known medicinal 

plants in the world and one of the few plants that has an industrial and in terms of industrial medicine, the floral 

leaves is considered. The plants originated in Asia but all over the world have been known to go into the car. In 

Iran species of the genus Matrykarya seeing across the country grow and basil in some provinces (Isfahan, Ilam, 

Hamedan) is grown on a limited basis. [17]. 

 Among the environmental factors inhibiting the growth and yield of crops, horticulture and medicine, the 

most important drought reduced production, especially in arid and semiarid content is decreased [21]. 

 Water in plant tissues under stress conditions limits the growth and some physiological and metabolic 

changes in the lead. Urgent-efficient mechanisms to deal with stress to maintain cellular inflammation in the 

form of plants, it is osmotic regulation. Osmotic adjustment of accumulation of organic and inorganic 

compounds in the tissues occurs. [11]. 

 Moon and Alger [19], organic fertilizers, especially manure compared to chemical fertilizers containing 

high amounts of organic matter and nutrients, particularly as sources of nitrogen, phosphorus and potassium are 

the elements browse the plants are located.  

 Manure nutrient requirements of plants can all be resolved, but with improved soil physical structure will be 

provided some balance in the soil. [9]. Although extensive research has been done on the effect of drought on 

crops, but the behavior of medicinal and aromatic plants under water deficit conditions has not been well 

studied. To identify the reaction medicinal plants in arid areas, assess their performance under these conditions 

and the relationship between the consumption of different types of fertilizers, the experiment was conducted. 

The purpose of this experiment was to investigate the effects of drought and three types of manure, chemical 

and compost on yield, oil content and physiological characteristics of medicinal basil plant. 

 



540                                           Batool Jahantigh and Mohammad Reza Asgharipour,2014 

Advances in Environmental Biology, 8(17) September 2014, Pages: 539-543 

Research methodology: 

 This experiment was conducted on the farm - farming experiment in Zabol University of longitude 61 

degrees 87 minutes 29 East, latitude 31 degrees 2 minutes north and 487 meters above sea level respectively. 

The average annual rainfall of 63 mm, the average annual minimum and maximum temperatures were 16 and 30 

° C, and the climate is hot and dry areas of the component. Results of chemical analysis of soil before planting 

are presented in Table 1 . 

 The study design was a randomized complete block in split-Kor tasks with three replications  .Drought 

treatments were control and 50 and 70% RH or 90% of field capacity field capacity as the main factor and three 

(W% of field capacity for different types of application control without taking any kind of 40 kg / fertilizers: 

nitrogen 5 of urea, 25 kg, 23 kg K ha / pure potassium sulphate and 5 pure manure and municipal solid waste 

compost 25 tons of triple super phosphate source in tons per hectare were considered as the main plot 2 meters, 

half a meter distance between plots and between blocks 2 × size of each plot was considered as two meters. In 

the beginning of the experiment and before planting, fertilizer each of the plots was mixed with soil . 

 To measure the amount of oil, a 50-g sample of the powder was completely dried flowers, along with 600 

ml of distilled water and placed into a 1000 ml flask were heated for four hours. The effects of temperature, 

water vapor pressure increases and seeing Ghd contains essential oils with broken and water vapor refrigerant is 

entered. Perform condensation and droplets of oil in water occurred in two distinct phases in the calibrated tube 

moves seb is essential due to the water, collecting oil on water and excess water from moving through the tube 

inhibits the balloon open. To collect the oil, milk and water, and then open up the oil into small bottles that had 

already been collected, weighed on scales 0. / 0001 closely followed the Rey relations with laboratory scales and 

weighing accurately weighing 0.0001 per hundred grams of dried flowers and essential oil yield per hectare was 

calculated . 

 To measure soluble carbohydrate before flowering, using 95% ethanol and infiltration measurements were 

performed by Bates et al. The obtained data (Bates et al., 1973) using SAS software to analyze and compare the 

means by Duncan's test at 5% level was a skirt. WORD and EXCEL program for drawing the graphs and tables 

were used . 

 

RESULTS AND DISCUSSIONS 

 

 The results showed that the effect of drought stress treatments and their interactions impact significantly on 

the performance of dry basil flowers (Table 2). Mean comparison showed that stress levels of control to 50% of 

field capacity, performance goals Basil (Table 3). To make the flowers, plants need proper growth and 

production of the mattress organs are in the various stages of vegetative and reproductive growth. Drought 

effects on each component of flower exposure can lead to changes in the production of flowers. Carter and 

colleagues reported that water deficit (Carter et al. 1982) caused a reduction in yield and decrease in number and 

stem diameter, internode length and leaf size in alfalfa in the research. Safikhani [24] on medicinal plants 

Badrshbv reported their stress level of 40% of field capacity reduced plant height, leaf length and width, 

internode length, biomass and essential oil yield, respectively. In this experiment, no significant difference in the 

use of three types of manure, compost, chemical and dry flower yield of basil were observed (Table 2). Flower 

yield of 215 kg ha / dry fertilizer with an average of 6 treatments (Table 3). Similar results from this study, 

Fernandez and Fernandez et al., [10] announced that due to the availability of fertilizer nutrients needed to grow 

the basil flowers in increased production of Results of the interactive effects of showed that the highest dry 

flower yield manures in the the dry of drought and Without treated chemical fertilizer was, but high levels of 

stress (50% field capacity moisture) effects of both types of manure production of fertilizer and compost on 

flower yield was higher (table 4). Flower yield in manure treatment and basil in high levels of stress can be 

related to the effect of manure increased water retention in the soil. In these conditions will provide the nutrients 

needed for plant manure improves soil pores, balance of nitrogen and phosphorus in plant efficiency Malangvda. 

[7].  

 Showed that the yield of coriander combined with manure, NPK fertilizer treatment than the use of either 

one of them. This is due to his role of manure in improving soil physical properties and increase nutrient uptake 

by plants, among others. Rzayynzhad and opioid stated that [23]. Organic amendments significantly increased 

soil organic matter and availability of zinc, copper, iron, phosphorus, potassium and nitrogen in the soil of corn 

increased. In this regard, manure had the greatest effect on corn yield.  

 Dry matter, plant height, number of branches and number of flowers per plant, total flower yield per plant 

basil are the result of the interaction of components, each of which are formed at different stages of vegetative 

and reproductive growth. In between dry matter (biomass), plant height, number of branches and number of 

flowers per plant flowers is the most important yield components. Data obtained from the analysis of variance 

showed that the effect of drought stress treatments and their interactions, but the number of flowers per plant, all 

of the above components was significant (Table 2). Data showed that compared to the average stress levels than 

controls 50% of field capacity, 24% / dry matter production of the crop at the rate of 6 28 / decreased. This 
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reduction in plant height and number of flowers per plant 9 21 /%, the number of stems per plant 5 40/4%, 

respectively (Table 3). Loss of dry matter during drought stress level increases according to reducing Srvaly can 

Sreevalli, and colleagues, plant height, leaf area reduction and increased partitioning to roots than the shoot. In 

this experiment, it was observed that fertilizer had the greatest effect on these components (Table 3 ).  Interaction 

between water stress and fertilizer treatments in this experiment showed that in the absence of stress (control ) ;

Fertilizer had the greatest effect on yield goal, but the incidence of drought and declining water levels as much 

as 50% of field capacity,manure had the greatest effect on all flower yield (table 4). According Manure role 

Malangvda. 

 Improve soil physical properties and nutrient uptake in plants. Rzayynzhad and opioid stated [23] Organic 

amendments significantly increased soil organic matter, and it can be encountered in plants during 

environmental stress such as drought, they have an important role in improving the yield there . 

 

Essential oil yield and percentage: 

 Analysis of variance showed a significant effect of water stress and the effect of treatments on yield and 

essential oil of basil (table 2). Mean comparison showed that stress levels of control to 50% of field capacity, the 

extent of the basil essential oil were added. Although 50% of field capacity during the onset of drought has 

increased the amount of oil, but oil production was the highest level of performance. 70% of field capacity, 

increasing the amount of oil was 21.2% compared to the control treatment (Table 3). 

 Essential oil yield losses due to reduced soil moisture may be due to the effect of drought stress on growth 

and yield Navr large vegetative body is. Effects of inappropriate stress reducing essential oil yield by the elation 

and [14,22]. (Ociumum basilicum) Basil in the thymus and Svlynas and Diana in rosemary have also been 

reported. (Rosmarinus officinalis). 

 

Conclusion: 

 The point that should be mentioned here that it is always associated with increasing stress, the oil does not 

increase because of greater stress, higher plant assimilates itself to the production of compounds of osmotic 

regulation of proline, Glsyn-betaine and combinations of sugars such as sucrose, fructose and fructan are 

provided to create the conditions necessary for its survival [20]. 

 
Table 1: the analysis of variance of chlorophyll a, b, total and fluorescence under the effect of organic fertilizer and drought stress 

Source of Variation Degree of 
freedom 

Chlorophyll a Chlorophyll b Total 
Chlorophyll 

Fluorescence Fruit yield 

Block 2 74.12 ns 09.6 ns 35.26 ns 021.0 ns 589729 ns 

Organic fertilizer 3 72.515** 51.151** 59.1206** 53.0** ** 7.17330172 

Drought stress 2 65.69** 45.25** 66.166** 044.0** 3.14057487** 

Fertlizer*Droought 6 26.6 ns 92.3 ns 48.6 ns 015**.0 9.1783519** 

E 22 77.3 27.3 23.9 002.0 3.424228 

CV% - 56.8 97.10 75.7 38.8 56.21 

**, * and ns are respectively significant in level 5% and 1% and absence of significant level  

 

Table 2: the average comparison of chlorophyll a, b, total and fluorescence under the effect of organic fertilizer and drought stress 

Treatment Chlorophyll a 

(mg.g of fresh 

leaf) 

Chlorophyll b 

(mg.g of fresh 

leaf) 

Total Chlorophyll 

(mg.g of fresh 

leaf) 

Fluorescence Fruit yield 

Organic fertilizer 

Control 95.31 a 38.20 a 33.52 a 68.0 a 4.4682 a 

Vermicompost 57.25 b 40.19 a 97.44 b 60.0 b 3570 b 

Compost 15.18 c 31.14 b 46.32 c 47.0 c 1.2281 c 

Manure 13.15 d 78.11 c 91.26 d 37.0 d 7.1548 d 

Drought stress 

Control 51.20 c 80.14 b 31.35 c 51.0 b 1.1942 c 

70 % FC 30.22 b 14.17 a 45.39 b 49.0 b 8.3012 b 

50 % FC 28.25 a 46.17 a 75.42 a 60.0 a 7.4106 a 

 

Table 3: Analysis of variance of nutrient concentration, protein percent and RWC under the effect of organic fertilizer and drought stress 

Source of Variation Degree of 

freedom 

Protein 

percent 

RWC N K P 

Block 2 36.3 ns 66.193** 0.000007ns 55.0 ns 0009.0 ns 

Organic fertilizer 3 65.65** 66.2236** 0.000001 ns 64.5** 02.0** 

Drought stress 2 76.44** 71.446** 0.000009** 02.3** 00007.0 ns 

Fertlizer*Droought 6 26.1 ns 88.9 ns 0.0000002 ns 13.0 ns 0005.0 ns 

E 22 10.1 87.18 0.0000 25.0 0003.0 

CV% - 19.7 14.8 66.2 02.17 55.6 

**, * and ns are respectively significant in level 5%, 1% and the absence of significant level  

 

 

 



542                                           Batool Jahantigh and Mohammad Reza Asgharipour,2014 

Advances in Environmental Biology, 8(17) September 2014, Pages: 539-543 

Table 4: The analysis of variance of nutrient concentration, protein percent and RWC under the effect of organic fertilizer and drought  

stress 

Treatment Protein percent RWC N K P 

Organic fertilizer 

Control 56.11 d 51.70 a 043.0 a 83.3 a 32.0 a 

Vermicompost 33.13 c 98.60 b 043.0 a 32.3 b 31.0 b 

Compost 79.15 b 54.47 c 043.0 a 68.2 c 26.0 c 

Manure 70.17 a 40.34 d 042.0 a 008.2 d 22.0 d 

Drought stress 

Control 65.12 c 36.47 c 042.0 b 49.2 b 27.0 a 

70 % FC 62.14 b 15.53 b 042.0 b 89.2 b 28.0 a 

50 % FC 51.16 a 56.59 a 044.0 a 49.3 a 28.0 a 
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