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ABSTRACT 

Two experiments were conducted during both seasons of 2015/2016 and 2016/2017 at the 

Experimental Farm, Faculty of Agriculture and Natural Resources, Aswan University, Egypt 

on a sandy soil. The present investigation was aimed to study the influence of NPK fertilizers, 

humic acid levels as soil application, and seeds inoculation with some bio-fertilizers on 

vegetative growth characters for two cuts (i.e. plant height, leaf area index, fresh and dry 

weights), leaves chlorophyll content (a + b), vitamin C (ascorbic acid), leaves N, P and K % 

content and major components of essential oil (Apiol, Myristien, β-Pinene and Phellanrene %) 

of parsley plants (Petroselinum sativum, L.). The experimental design was randomized 

complete blocks design with three replications. The obtained results showed that combination 

treatment of  200 mg/l humic acid + 50 % of recommended NPK + microbein + phosphorein 

was, significantly, affected vegetative growth, leaves chlorophyll content, vitamin C, N %, P % 

and K %  characters during both seasons of the study. While, the highest of essential oil 

content were gained from plants treated with 200 mg/l humic acid + 75 % of recommended 

NPK + phosphorein during both seasons of study. Both treatments considered as the optimal 

ones to parsley production under Aswan governorate condition and similar regions. 

Key words: Parsley, NPK, humic acid, Microbein, Phosphorein, Apiol, Myristien, β -Pinene, 

Phellanrene      

Introduction:  

 Petroslinum sativum Mill (parsley) Fam. Apiaceae is a widely cultivated herb used 

extensively for garnishing and seasoning foods, and for production of an essential oil. Fresh 

parsley is one of the most popular green herbs. The mature seed is steam distilled to produce 

parsley seed’s oil and parsley herb oil come from the plant bearing immature seeds. Parsley 

herb oil has flavor more like the fresh leaves and is in greater demand than seed oil, which is 

often distilled from aged seed of low germinability (Simon et al., 1984). The root may, also, be 

harvested for use as a medicinal herb. Parsley combines well with most foods except sweets. It 

has a mild taste blends other flavors together, and has a high nutrient
’
s content and used in 

medicinal, household cosmetic and fragrance (Rashed, 2002).   

 Fertilizing can change rates of plant growth, maturity time, size of plant parts, 

phytochemical content of plants and seed capabilities. Chemical fertilizers are used in modern 

agriculture to correct known plant nutrient deficiencies; to provide high levels of nutrition, 

which aid plants in withstanding stress conditions; to maintain optimum soil fertility 

conditions; and to improve crop quality. Adequate fertilization programs supply the amounts of 

plant nutrients needed to sustain maximum net returns (Bekeko, 2014). High-input practices 

such as heavy use of chemical fertilizers have created a variety of economic, environmental, 

ecological and social problems. Furthermore, the increasing costs of chemical inputs have left 

farmers helpless, resulting to decreasing seed quality of certain crops and resulting in the fall of 

commodity prices and consequently reducing farm income (Tung and Fernandez, 2007; 

Khadem et al., 2010). Therefore, (Nejatzadeh-Barandozi, 2014) explained that nitrogen 

fertilization is necessary to increase the production of essential oil content in Dill plants. 

   In such situation the organic fertilizers play a major role in order to achieve sustainable 

agriculture. Organic fertilizer is a suitable source of macro- and micronutrient (Taheri et al., 
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2011). Humic acid is a part of the humus compounds which plays an important role in balance 

plant nutrition by improving physical, chemical and biological properties of soil. It contains 

most of known trace minerals necessary to the development of plant’s life (Senn, 1991). Tan 

(2003) reported that Humic material have two direct and indirect effects on physiological and 

biochemical processes in plant and on physical, chemical, and biological properties of soil. 

Application of humic acid (HA) has several benefits and agriculturists all over the world are 

accepting HA as an integral part of their fertilizer program. It can be applied directly to the 

plant foliage in liquid form (Delfine et al., 2005) foliar application humic acids on growth and 

yield of durum wheat, or to the soil in the form of granules alone (Salama, 2009) reported that 

soil applications of humate alleviated the negative effects of salinity on tomato plants and  

(Alkharpotly et al., 2017) which application of soil humic acid on strawberry increasing 

growth, yield, and fruits quality of strawberry plants, or as fertilizer mixture  (Khalil and Rabia, 

2014) reported that application NPK+ Humic acid increasing water stress reduced growth, 

yield and fruit quality of Roselle plants compared with the individual treatment and 

(Alkharpotly et al., 2017) applying soil humic acid combined with seaweed extract (resulted in 

significant increases in growth, yield, and fruits quality of strawberry plants. Many researchers 

clarified several beneficial effects of HA including increases in cell membrane permeability 

(Canellas et al., 2015), oxygen uptake and photosynthesis (Chen et al., 1994), P uptake and 

root elongation (Bohme and Lue, 1997; Liu et al., 1998). Also, HA has hormone-like activity 

which not only enhances the plant growth and the nutrient uptake but also shows an anti-stress 

effect under abiotic stress conditions such as unfavorable temperature, salinity, and pH by 

ameliorating the negative effect of any stress (El-Hefny, 2010). 

Biological fertilizers release active precursors like gibberellin, auxin, cytokinine, 

vitamins, amino acids, polypeptides, anti-bacteria and anti-fungi especially exo 

polysaccharides to have a positive effect on yield of crops. Applied microorganisms as 

biological fertilizers have effects on growth of the plant to provide food elements by 

colonization in rhizosphere environment or in cooperation with symbiotic and safe source of 

plant nutrition for human health (Elanwar et al., 2010). Furthermore, bio-fertilization is an 

important factor being used to produce products without some mineral fertilizer that 

environmental pollution problems, and high rates of it leads to decrease the potential activity of 

microflora and the mobility of organic matters. (Kandeel et al., 2001; Rashed, 2002; Mohamed 

and Abdu, 2004).  Azospirillum and Azotobacter has stimulated considerable interest in recent 

years for its potential application as a bio-fertilizer (Okon, 1985) due to its ability to fix 

nitrogen and produce phytohormon. The system is based on exploiting microorganisms with 

specific metabolic activities along with organic materials as a source of energy to support the 

proliferation in the root zone and hence it is satisfying the nutrimental requirement of the 

growing host. The utilization of microorganisms as bio-fertilizers is considered today a 

promising alternative to mineral fertilizers. From the economic point of view, such application 

also reduces the agricultural costs as a result of decreasing the amounts of expensive inorganic 

N-fertilizers and increasing the yield of inoculated crops due to providing them with an 

available nutrient source and growth promoting substances (Vlassak and Reynders, 1977; 

Shende et al., 1979; El- Demerdash et al. 1993; El-Haddad et al., 1993).   

 The present study was conducted to investigate the influence of soil application of 

mineral fertilizers, humic acid and inoculation of seeds with bio-fertilizers on productivity and 

essential oil content of parsley (Petroslinum sativum Mill) under Aswan Governorate 

conditions.  

Materials and methods 

This investigation was carried out at the Experimental Station Farm, Faculty of 

Agriculture and Natural Resources, Aswan University, Egypt on a sandy soil. The experiments 

were conducted during the successive winter seasons of 2015/2016 and 2016/2017 to improve 
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parsley productivity  i. e. vegetative growth characters  "plant height (cm), leaf area index 

(cm
2
), fresh and dry weight (g)) for two cuts", total leaves chlorophyll content (a + b), vitamin 

C", chemical analyses of plants "N, P and K % content" and major components of essential oil 

content (apiol, myristien, β -pinene and phellanrene %) as affected by chemical, bio-

fertilization and humic acid. Some analytical data of studied soil before cultivation are 

presented in Table (1). The mechanical and chemical analysis of the soil according to Page 

(1982)  

Table (1): Means of the mechanical and chemical analysis of the soil before parsley 

planting in the winter seasons of 2015/2016 and 2016/2017. 

Soil property * Season 

2015/2016 2016/2017 

Physical properties 

Clay (%) 

Silt (%) 

Sandy (%) 

Textural class 

 

3.25 

0.00 

95.00 

Sandy 

 

3.55 

0.00 

95.70 

Sandy 

Chemical properties 

Soluble cations in (1:1) soil to water 

extract mmol/L) 

Ca++   

Mg++   

K+   

Na+ 

 

 

3.18 

1.23 

0.85 

0.77 

 

 

3.20 

1.25 

0.86 

0.83 

Soluble anions in (1:1) soil to water 

extract(mmol/L) 

CO3--   

HCO3-  

Cl-   

SO4--   

pH (1:1 soil suspension)  

EC (dS/cm) at 25°C   

Available N (mg/kg soil)  

Available P (mg/kg soil)  

Available K (mg/kg soil) 

 

0.00 

7.16 

3.59 

0.42 

7.67 

0.35 

128.40 

8.18 

177.03 

 

0.00 

7.13 

3.67 

0.45 

7.73 

0.37 

130.11 

10.01 

179.01 
*The analyses were carried out at Soil Fertility Department, Faculty of Agriculture (Saba Basha), Alexandria University, Egypt. 

The experimental field was ploughed and pulverized. Then, the soil was ridged into rows 

and divided to plots. Each plot consisted of three rows and the plots area was (3.0 m x 4.0 m) = 

12 m
2
. Seeds were sown on Nov. 15th in the two seasons on one side of the rows in hills 10 cm 

apart within the row and the distance between the rows was 50 cm. 

 The drip irrigation network consisted of lateral’s GR of 16 mm in diameter, with 

emitters at 25 cm distance, with allocating two laterals for each row. The emitters had a 

discharge rate 4.l h
-1

.  

   Treatments were consisted of three factors i.e.; mineral-NPK, humic acid or / and bio-

fertilizers and conducted using a complete randomized block design with three replicates. The 

treatments were applied as follows: 

1- Mineral NPK-fertilizers 

 Three levels of NPK fertilizers were used, which were 100 % (as a recommended by the 

Ministry of Agriculture), 75 and 50 % of recommended NPK. Recommended NPK fertilizers 

were 100: 100: 50 kg/fed., respectively. The mineral treatments included nitrogen fertilization 

which was applied as ammonium sulphate (20.5 % N), potassium fertilization was applied as 

potassium sulphate (48 % K2O) and phosphorus fertilization as calcium superphosphate (15.5 

% P2O5).  

2- Humic acid treatments 
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 Two humic acid levels (200 and 400 mg/l) were added through the drip irrigation 

system. The treatments were applied in two times the first one was one month after sowing 

date and the second one was applied after 40 days later. The chemical composition of humic 

acid (soluble potassium humate) used in these experiments was 80% humic acid, 11-13% K2O, 

5-7% moisture, 0.83 g/ml density and more than 98 % water solubility. It was obtained from 

Union for Agricultural Development Company 

3- Bio- fertilizer 

Parsley seeds were inoculated with two bio-fertilizer strains before planting. Bio-

fertilizers products supplied from National Research Center as: 

1. Microbein (Azospirillum lipoferum and Azotobacter chroococcum). 

2. Phosphorein (Bacillus megatheruim phosphorus dissolving bacteria 

P.D.B.). 

Both isolates were tested for efficiency before planting. 

All experimental treatments were designated as follow:- 

T1:    Control (100% of recommended NPK). 

T2:    75 % of recommended NPK + Microbein.  

T3:    50 % of recommended NPK + Microbin + Phosphorein. 

T4:    200 mg/l Humic acid + 75 % of recommended NPK. 

T5:    200 mg/l Humic acid + 75 % of recommended NPK + Microbein. 

T6:    200 mg/l Humic acid + 75 % of recommended NPK + Phosphorein. 

T7:     200 mg/l Humic acid + 50 % of recommended NPK + Microbein +    Phosphorein. 

T8:    400 mg/l Humic acid + 75 % of recommended NPK. 

T9:    400 mg/l Humic acid + 75 % of recommended NPK + Microbein. 

T10:  400 mg/l Humic acid + 75 % of recommended NPK + Phosphorein. 

T11:  400 mg/l Humic acid + 50 % NPK of recommended + Microbein + Phosphorein. 

Data recorded:  

At 60 and 90 days from sowing, a random sample of five plants were taken from each 

experimental unit to estimate the following: 

-Vegetative growth parameters and yield  

Plant height (cm), leaf area index (cm
2
), dry weights (g) of areal parts/plant and fresh weight 

(g) of areal parts/plant for first and second cuts as yield at 60 and 90 days from sowing date in 

a random sample of five plants were taken from each experimental unit.  

-Plant chemical analysis 

(1) Total leaves chlorophyll content (a + b) as a mg/g fresh weight, were estimated after 60 

days from sowing date at harvest the first cut according to methods described by Moran 

(1982).(2) Vitamin C (Ascorbic acid) as a mg/100 ml fresh juice, was estimated by the titration 

with iodide potassium using filtered juice samples as illustrated by (Ranganna, 1986).(3) 

Nitrogen, phosphorus and potassium concentrations were determined in leaves, by using 100 g 

of fresh samples which were taken from each treatment. The samples were dried at 85˚C to 

constant weight. The obtained dry matter was ground into fine powder and 0.5 g of the ground 

dried material was digested with H2O2 according to Evenhuis and De Waard (1980). Total 

nitrogen in digested samples was determined colorimetrically according to Chapman and Pratt 

(1961). Total P in digested samples was determined colorimetrically as described by (Singh et 

al., 2005). Total K in digested samples was measured using flame photometer as described by 

(Singh et al., 2005). (4) The essential oil (%) of parsley (Apiole, Myristien , β -Pinene, and β – 
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Phellandrene) were determined according to Heftman (1967) and Gunther and Joseph (1978) 

by measuring the peak area of different compounds of chromatogram.  

Statistical analysis: - 

 All obtained data of the present study were, statistically, analyzed according to the 

design used by the MSTAT-C computer software program (Bricker,1991) and the revised 

L.S.D. test at 0.05 level of probability was used to compare the differences among the means 

of the various treatment combinations as illustrated by El-Rawy and Khalf-Allah, (1980); 

Gomez and Gomez, (1984). 

RESULTS AND DISCUSSION 

 The present experiments were conducted to investigate the influence of soil additive of 

mineral fertilizer NPK, humic acid and inoculation of bio-fertilizers for seeds on parsley 

productivity during both seasons of 2015/2016 and 2016/2017. 

1- Vegetative growth characters 

 Results listed in Tables (2 and 3) indicate that application of humic acid in addition to 

NPK and bio-fertilizers caused, significantly, positive effects on plant height, dry weights of 

areal parts/plant, leaf area index and fresh weights for two cuts compare to other treatments, 

triple application of three fertilizers are more effective than control (100 NPK treatment) or 

dual applications. Whereas, the highest mean values during both seasons were achieved for the 

plants which treated with the combinations of 200 mg/l Humic acid + 50 % of recommended 

NPK + Phosphorein and the treatment of 400 mg/l Humic acid + 50 % of recommended NPK 

+ Microbein + Phosphorein compare to the other treatments. Similar results, more or less, are 

reported by Gad (2001) on Anelthum graveolens; Kandeel et al. (2001); Mohamed and Abdu 

(2004) on Foeniculum vulgar; Rashed (2002) on parsley they reported that application of 

various fertilizations improved plant growth and weights. 

 The increase in vegetative growth characters due to NPK treatments could be due to the 

role of nitrogen in nucleic acids and protein synthesis, and phosphorus as an essential 

component of the energy compounds (ATP and ADP) and phosphoprotein in addition to the 

role of potassium as an activator of many enzymes (Helgi and Rolfe, 2005). The positive effect 

of NPK fertilizers in the fresh and dry weights of Roselle plants may be due to the overall 

promotion effect on general metabolic activities and photosynthesis (Abbas and Ali, 2011). 

 Increasing plant height as a result of humic acid application are reported by Said-Al Ahl 

et al. (2009) on Origanum vulgare and Zaghloul et al. (2009) on Thuja orientalis who 

demonstrated that spraying plants with potassium humate increased growth compared to 

control plants due to the important role of humic acid in improve soil structure and change 

physical properties of soil, promote the chelation of many elements and make these available to 

plants, aid in correcting plant chlorosis, enhancement of photosynthesis density and plant root 

respiration has resulted in more plant growth with humate application Chen and Avaid (1990).  

Directly effects of humic acid, these compounds appeared to be capable of affecting plant 

growth through the acceleration of respiratory processes Tan (2003.), via increasing cell 

permeability and hormonal growth responses Vaughan (1974), or due to a combination of these 

processes. Also, humic acid could cause an enlarged root system (deeper and greater mass) and 

increased stimulate of the plant growth due to hormones Hopkins and Stark (2003). While, 

increases in the fresh and dry weights of Roselle plants as a result of humic acid application 

may be due to the increase in plants’ resistance to unfavorable stress factors such as drought 

and frost, which improve a process of nitrogen assimilability, but preventing formation of 

nitrates, Khalil et al.(2012). Organic compounds in plant media increased dry matter through 

increased soil fertility and improved food availability Pandey (2005).  The long-term effects of 

the combined application of organic and inorganic fertilizers in improving soil fertility, crop 
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growth and yield have been demonstrated by many workers e.g. Chen et al. (1988), Wang et al. 

2001) on corn, Norman et al. (2004) on marigolds and peppers, Said-Al Ahl and Hussein  

 

(2010) on Origanum vulgare L, and Bekeko (2014) on maize. 

 

Table (2): Effects of humic acid, NPK and Bio-fertilizers on plant height and leaf area index  for two 

cuts of parsley plants during the winter planting seasons of 2015/2016 and 2016/2017. 

 

 

Treatments 

 

Plant height(cm) Leaf area index (cm
2
) 

First season Second season First season Second season 

Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 
Control (100 NPK) 

28.60 d 28.82 e 26.25 g 28.49 e 5.600 e 4.123 f 5.440 b 3.370 g 

75 % NPK + Microbein 25.46 i 26.36 e 25.85 i 25.78 i 5.793 d 4.310 e 5.370 b 3.777cd 

50 % NPK + Microbin + Phosphorein 
28.40 e 26.40 i 25.95 h 28.39 e 6.257 b 4.790 b 5.520 b 3.900 b 

200 mg/l Humic acid + 75 % NPK 
28.70 d 27.32 h 25.51 j 28.91 c 5.080 g 3.517 g 5.383 b 3.563 f 

200 mg/l Humic acid + 75 % NPK + Microbein 
28.86 c 29.34 d 29.06 c 27.99 f 5.160 f 3.543 g 5.983 a 3.590 f 

200 mg/l Humic acid + 75 % NPK + Phosphorein 
27.60 f 29.94 c 28.57 d 28.62 d 5.653 e 4.693 c 5.543 b 3.850bc 

200 mg/l Humic acid + 50 % NPK + Microbein + 

Phosphorein 29.97 b 30.79 b 30.67 b 30.13 b 5.580 e 5.397 a 5.983 a 4.510 a 

400 mg/l Humic acid + 75 % NPK 
26.95 h 27.52 g 27.07 e 26.90 h 6.150 c 4.553 d 5.517 b 3.753cd 

400 mg/l Humic acid + 75 % NPK + Microbein 27.29 g 28.06 f 26.57 f 27.32 g 6.223bc 4.603 d 5.580 b 3.653ef 

400 mg/l Humic acid + 75 % NPK + Phosphorein 
24.55 j 29.96 c 25.79 i 25.57 j 6.287 b 4.580 d 5.490 b 3.700de 

400 mg/l Humic acid + 50 % NPK + Microbein + 

Phosphorein 30.20 a 36.14 a 31.19 a 30.93 a 6.460 a 5.410 a 6.030 a 4.520 a 
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 Table (3): Effects of humic acid, NPK and Bio-fertilizers on fresh and dry weight for two cuts of 

parsley plants during the winter planting seasons of 2015/2016 and 2016/2017. 

 

2. Plant chemical analysis of chlorophyll, Vitamin C  and (N, P and K %) concentrations  

Results tabulated in Tables (4 and 5) showed that plant chemical analysis of total 

chlorophyll (a + b), vitamin C, nitrogen, phosphorus and potassium contents of parsley plants 

were, significantly, affected by all treatments during both seasons. The highest mean values 

were obtained from treatment of 200 mg/l Humic acid + 50 % of recommended NPK + 

Microbien + Phosphorein and the treatment of 400 mg/l Humic acid + 50 % of recommended 

NPK + Microbien + Phosphorein during both seasons.   

 These results are in harmony with those found by Rashed (2002); Radwan, et al. (2015) 

on parsley, Shehata (2004) on squash. They reported that treatments of different fertilizations 

affected chemical composition; total chlorophyll (a + b), vitamin C, nitrogen, phosphorus and 

potassium contents of parsley and squash plants. Thus, the presence of organic matter in the 

medium, the use of bio-fertilizer with the increased microorganisms around the roots followed 

by increased absorption of nutrients in the medium, and the improved condition of the medium 

and increased root efficiency in food uptake could explain the increased nutrient uptake in 

plants Criquet et al., (2004). Bi and Evans (2010) in their study on parsley showed that the 

application of organic fertilizers in the medium increased nutrients in the plant Taha et al., 

(2011). Indirectly, some plant hormone- like substances that are present in the humic acids, 

exert a possible stimulating effect on growth and development of chlorophyll and proliferation 

of desirable soil microorganisms Liu et al. (1998), at the same time it facilitating synthesis of 

chlorophyll and vitamins Khalil et al.(2012). The increase in plant content of NPK % as a 

result of fertilizers treatments may be due to N, P and K would be more available and Humic 

increased number of clusters per abundant in the soil solution for root absorption. This may 

due to the absorption through plant root would be higher and consequently, their concentration 

would be higher in the plant tissue Bekeko, (2014). The increment of chemical composition 

Vitamin (C) and (N, P and K %) content of plant’s leaves using the treatments of organic 

manure and NPK and bio-fertilization; may be attributed to increase in the occupancy root zone 

of plant as results of adding fertilization treatments which reflected on nutrients uptake by 

plants and confirm the previous of vegetative growth Radwan et al. (2015) on (Petroselinium 

sativum). Furthermore, both the phosphate solubilizing bacteria (Phosphorein) and nitrogen 

fixing (Microbein) treatments may increase the synthesis of endogenous phytohormones i.e. 

IAA, GAs and CKs which play an important role in formation of a big active root system 

which allow more nutrients, uptake Opera and Asiebu (1996). The increased amount of 

chlorophyll in the leaves can be attributed to the use of bio-fertilizer. The rate of 

 

Treatments 

  Fresh weight (g) Dry weight (g) 

First season Second season First season Second season 

Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 Cut 1 Cut 2 

Control (100 NPK) 139.6j 125.3h 131.2 j 141.3i 46.36f 38.95h 31.00k 35.20j 

75 % NPK + Microbein 164.6h 151.2c 191.8c 151.3e 47.12f 41.84d 56.20c 44.73d 

50 % NPK + Microbin + Phosphorein 199.6e 131.3g 171.3f 154.3d 42.63g 40.40g 51.30e 36.41i 

200 mg/l Humic acid + 75 % NPK 126.2k 111.2 j 161.3g 147.3g 56.41c 40.65f 52.40d 53.20c 

200 mg/l Humic acid + 75 % NPK + Microbein 217.9c 141.2d 191.2d 155.2c 53.28d 41.80d 36.27h 37.30g 

200 mg/l Humic acid + 75 % NPK + Phosphorein 212.9d 151.2c 181.2e 145.3h 59.91b 41.20e 41.30g 39.39f 

200 mg/l Humic acid + 50 % NPK + Microbein + 

Phosphorein 232.9a 162.4a 216.3a 166.3a 63.37a 53.99b 71.79b 55.01a 

400 mg/l Humic acid + 75 % NPK 157.9i 116.3i 156.2i 145.3h 43.01g 36.95j 43.21f 41.13e 

400 mg/l Humic acid + 75 % NPK + Microbein 186.2g 136.3f 196.3b 156.2b 57.34bc 42.24c 36.01i 37.00h 

400 mg/l Humic acid + 75 % NPK + Phosphorein 196.6f 138.3e 156.4h 149.2f 50.06e 38.01i 35.20j 34.40k 

400 mg/l Humic acid + 50 % NPK + Microbein + 

Phosphorein 226.6b 157.5b 171.3f 166.2a 62.77a 54.78a 72.31a 54.75b 



Mona. N. Shehata                                                                                                         234 

 

Fayoum J. Agric. Res. & Dev., Vol.33, No.1, March 2019 

 

photosynthesis in plants inoculated with phosphate-solubilizing microorganisms increased due 

to the supply of more phosphorus (Auge, 2001). 

Table (4): Effects of humic acid, NPK and Bio-fertilizers on Vitamin (C) and chlorophyll of 

parsley plants during the winter planting seasons of 2015/2016 and 2016/2017. 

 

Table (5): Effects of humic acid, NPK and Bio-fertilizers on (N, P and K concentrations (%) of 

parsley plants during the winter planting seasons of 2015/2016 and 2016/2017. 

 

3. Essential oil content in plants 

 Results illustrated the effects of chemical N, P and K levels, Humic acid levels and bio-

fertilizers on major compounds of the essential parsley oil (Apiole, Myristien , β -Pinene, and β 

– Phellandrene) percentages are presented in Table (6). The results showed that the highest 

percentages of essential oil were obtained from treatment application of (200 mg/l Humic acid 

+ 75 % of recommended NPK + Phosphorein) during both seasons. These results are agreed 

with those obtained by Gewaily et al. (2006) ; Ismail et al. (2009) on Majoram plant, Darzi et 

al. (2011) on anisum, Mahfouz and Sharaf-Eldin (2007) reported that a mixture of bio-

fertilizers + 50 % NPK had a greater effect on increasing the essential oil in Fennel (F. 

vulgare.), Nejatzadeh-Barandozi (2014) on (Anethum graveolens L.) and Radwan et al. (2015) 

on (Petroselinium sativum). 

 Essential oil accumulation in the plant affected by several factors such as environmental 

conditions Piccaglia and Marotti (1993); Fuente et al. (2003), genetic structure Diederichsen, 

(1996), cultural practices Kaya et al. (2000) and fertilizer application Alvarez-Castellanos and 

Pascual-Villalobos (2003); Gharib et al., (2008) and Khalil et al.(2012) found that the humic 

acid facilitating synthesis of essential amino-acids, and oils. 

 
Treatments 

 

Chlorophyll (mg/g) Vitamin (C) 
First 

season 

Second 

season 

First 

season 

Second 

season 

 

First 

season 

 

Second 

season A b a b 

Control (100 NPK) 1.710g 0.443e 1.697d 0.533c 108.0k 110.3k 
75 % NPK + Microbein 1.727FG 0.360f 1.623e 0.380e 110.1j 111.2j 
50 % NPK + Microbin + Phosphorein 1.760efg 0.437e 1.530f 0.397e 110.5i 111.7i 
200 mg/l Humic acid + 75 % NPK 1.800def 0.450e 1.710d 0.440d 111.3h 112.4h 
200 mg/l Humic acid + 75 % NPK + Microbein 1.860cd 0.550bc 1.693d 0.527c 112.7g 113.2g 
200 mg/l Humic acid + 75 % NPK + Phosphorein 1.850cd 0.570b 1.653de 0.560b 113.3f 113.8f 
200 mg/l Humic acid + 50 % NPK + Microbein + 

Phosphorein 2.000b 0.657a 1.983a 0.670a 131.4b 136.4b 
400 mg/l Humic acid + 75 % NPK 1.847cd 0.470de 1.773c 0.570b 113.9e 114.4e 
400 mg/l Humic acid + 75 % NPK + Microbein 1.897c 0.513cd 1.830b 0.527c 118.9d 121.5d 
400 mg/l Humic acid + 75 % NPK + Phosphorein 1.833cde 0.447e 1.797bc 0.553b 121.3c 123.4c 
400 mg/l Humic acid + 50 % NPK + Microbein + 

Phosphorein 2.210a 0.663a 2.033a 0.680a 133.7a 137.2a 

 

Treatments 
N % P % K % 

First 

season 

Second 

season 

First 

season 

Second 

season 

First 

season 

Second 

season 
Control (100 NPK) 2.737f 2.897h 0.643abc 0.653b 2.553i 2.603e 
75 % NPK + Microbein 2.903e 3.160f 0.653abc 0.673ab 2.630h 2.597e 
50 % NPK + Microbin + Phosphorein 2.920e 3.353e 0.620c 0.660b 2.750g 2.803d 
200 mg/l Humic acid + 75 % NPK 2.710f 3.053g 0.630bc 0.653b 2.817f 2.857d 
200 mg/l Humic acid + 75 % NPK + Microbein 2.953e 2.453i 0.660abc 0.673ab 2.963e 3.000c 
200 mg/l Humic acid + 75 % NPK + Phosphorein 3.167c 3.787b 0.687abc 0.707ab 3.023d 3.003c 
200 mg/l Humic acid + 50 % NPK + Microbein + 

Phosphorein 3.650b 4.350a 0.710ab 0.713ab 3.503b 3.653a 
400 mg/l Humic acid + 75 % NPK 3.000de 3.657c 0.670abc 0.687ab 2.820f 2.853d 
400 mg/l Humic acid + 75 % NPK + Microbein 3.057d 3.657c 0.643abc 0.660b 3.110c 3.347b 
400 mg/l Humic acid + 75 % NPK + Phosphorein 3.157c 3.853b 0.683abc 0.703ab 3.120c 3.360b 
400 mg/l Humic acid + 50 % NPK + Microbein + 

Phosphorein 4.133a 3.457d 0.723a 0.733a 3.553a 3.700a 
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Table (6): Effects of humic acid, NPK and Bio-fertilizers on percentage of essential oil (%) of 

parsley plants during the winter planting seasons of 2015/2016 and 2016/2017. 

 

 

CONCLUSION 

This study recommends, generally, that the treatment combination of 200 mg/l humic acid + 50 

% of recommended NPK + Microbein + Phosphorein; resulted in the highest average values of 

growth, yield and quality of parsley plants. Whereas, the highest average values of essential oil 

content were obtained from the treatment combination of 200 mg/l humic acid + 75 % of 

recommended NPK + Phosphorein and those treatments considered as the optimal ones to 

parsley production under Aswan governorate conditions and similar regions. 
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 ممخص العربىال
 حامض الهيومكو  والحيوى بالتسميد المعدنى ا  متأثر  يةاالساس وتالزي من اهإنتاجية البقدونس ومحتو 

 منى نمر شحاتة 

 جامعة اسوان –كمية الزراعة والموارد الطبيعية  – قسم البساتين

 – 2012/2012خالل موسمى  الموارد الطبيعية جامعة اسوان كمية الزراعة و بتجارب ال بمزرعةجربتان حقميتان تاجريت 
الهيومك  وحامض  NPKيالكيماو مسماد االضافات االرضية لدراسة تأثير  هو وكان الهدف من البحث.  2012/2012

تربة  يف يمحتوى الزيت لنبات البقدونس النامو  الكيميائيالتركيب و  يعمى بعض صفات النمو الخضر  لمبذور الحيويوالتمقيح 
اظهرت النتائج استجابة ثالث مكررات. ب الكاممة العشوائيةلقطاعات ااستخدم تصميم رممية تحت ظروف محافظة اسوان. 
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 الموصيمن الكميات %  20+   ممجم/لتر حامض هيومك 200 حيث ادت المعاممة  تحت الدراسةالصفات معنوية لكل 
، )سم( ارتفاع النباتات صفات فيمعنوية  الى زيادةفوسفورين الميكروبين + البوتاسيوم + والفوسفور والنيتروجين بها من  ال

نيتروجين ، )% والتركيب الكيميائى لمنبات  ،حشتينمل )جم( ، الوزن الطازج والجاف لمنباتات(2)سم دليل المساحة الورقية
 ، محتوى النباتات من كموروفيل ) أ ، ب(  (Cفوسفور ، بوتاسيوم( ومحتوى النباتات من حامض االسكوربك )فيتامين 

من الكميات %  22+  ممجم/لتر حامض هيومك 200"اظهرت المعاممة حين ي ، ف الدراسة يلمحشتين خالل موسم
زيوت  توى النباتات مننسبة المئوية لمحمعنوية في البوتاسيوم + فورسفورين" زيادة والفوسفور والن ينيتروجالموصي بها من ال

ممجم/لتر حامض  200"لذلك توصي الدراسة باستخدام المعاممة  فيالندرين"  -بنين ، ب -، بميرستيسين  ،االبيول "
في حالة  % من الكميات الموصي بها من  النيتروجين والفوسفور والبوتاسيوم + الميكروبين + الفوسفورين " 20هيومك  + 

الكميات  % من 22ممجم/لتر حامض هيومك +  200"واستخدام المعاممة محصول البقدونس لالستهالك األخضر، إنتاج 
في حالة ما كان الغرض هو إنتاج الزيوت وذلك تحت الموصي بها من النيتروجين والفوسفور والبوتاسيوم + فورسفورين" 

  ظروف محافظة أسوان والمناطق ذات الظروف المشابهة لها.


