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ABSTRACT: A field experiment was carried out to study the effect 
of reducing the recommended dose of mineral N fertilizer on parsley 
(Petroselinum sativum, Hoffm.) plants. To achieve this aim, some bio-
stimulants commercial product (Minia azotein) which contain N fixing 
bacteria, seaweeds extract at 100 and 200 ppm and thiamine (Vit. B1) 
at 100 and 200 ppm, separately or in combinations were used. Results 
revealed that mineral N at 50 to 75% + Minia azotein significantly 
stimulated the vegetative growth traits, yield components, essential oil
content, photosynthetic pigments and N % relatively to control plants 
(recommended dose of mineral N). Using mineral N fertilizer at 25%
and Minia azotein significantly reduced the above-mentioned
characters compared to check treatment. All treatments of seaweeds
extract and/or thiamine (Vit. B1) significantly augmented the 
vegetative growth parameters, yield components, essential oil
photosynthetic pigments and N % compared with control plants. The
most effective treatment was seaweeds extract and Vit. B1 both at 200 
ppm. The best results with regard to the herb dry and, fruit weight and
essential oil productivity were obtained as a result of using N fertilizer 
at 50% plus Minia azotein in combinations with seaweeds extract + 
Vit. B1 each at 200 ppm. 
 

Key words: Petroselinum sativum, bio-stimulants, N fixing bacteria, 
seaweeds extract, thiamine. 

 
INTRODUCTION 

Parsley (Petroselinum sativum, Hoffm.) 
plants belong to the family Apiace 
(Umbelliferae) is an aromatic bright green, 
annual or biennial herb (Simon, 1999). Leafy 
parsley is recognized as a spice native to the 
Mediterranean countries. It is widely used as 
fresh, dry or frozen herb to enhance the 
flavor of different types of foods. Parsley 
seeds have been used as antiseptic treatment, 
inflammation, kidney stones and also as 
carminative (Moazedi et al., 2007 and 
Behtash et al., 2008). Parsley plants have 
been used as a medicinal plant for diverse 
medicinal purposes in traditional and 
folklore medicine of many countries 
(Blumenthal et al., 2000). Parsley seeds 
produce high amount of essential oil (EO) 

with monoterpenes as a main constituents. 
This EO could be used in the food industry 
and as a perfume fragrance (Diaz-Maroto et 
al., 2002).    

Nitrogen is an essential element for all 
living organisms as it is involved in 
biosynthesis of many molecules such as 
proteins, enzymes and nucleic acids. 
However, a small ratio of it is present in the 
soil, yet a tiny portion of soil-N is available 
to the plants (Mengel et al., 2001). A plant 
bio-stimulant is a substance or 
microorganism such as seaweed and 
thiamine (vitamin B1), that could encourage 
natural developments of plants and 
promoting their nutrient use efficiency 
(Torre et al., 2013). Biofertilizers are one of 
these bio-stimulants which afford an 
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economically cheap and ecologically safe 
fertilizer moreover, they are vital for 
sustainable agriculture by reducing the doses 
of chemical fertilizers (Chatterjee et al., 
2017). Minia azotein (MA) (N-fixing 
biofertilizer) as a bio-stimulant has been 
applied to reduce mineral N fertilizer of 
different herbs (Abdallah et al., 2012) and 
(Shehata, 2019) on parsley; (Abdou et al.,  
2020) on fennel and (El-Sayed et al., 2020) 
on dill.  

Seaweeds (SE) are significant marine 
renewable materials that used as a 
replacement of chemical fertilizer due to 
their content of many macronutrients, 
micronutrients and growth regulators (Khan 
et al., 2009). Seaweeds extract has been used 
to improve the growth and productivity of 
many medicinal plants (Ramya et al., 2011 
on guar; Aqeel et al., 2014 on Nigella sativa, 
Hassan, 2015 on Anethum graveolens; 
Mahmoud, 2016 on Calendula officinalis 
and Veeranan et al., 2018 on Ocimum 
sanctum).  

Vitamin B1 (thiamine) acts as cofactor 
and activator for many plant metabolic 
activities especially enzymes which involve 
in the synthesis of pentose phosphate 
pathway, amino acids, tricarboxylic acid 
cycle (Colinas et al., 2015 and Subki et al., 
2018). Vit. B1 has been used as a bio-
stimulants by many investigators on different 
medicinal crops (Hendawy and Ezz El-Din, 
2010 on fennel; Botros, 2013 on caraway; 
Abdou et al., 2019 on cumin and Abdelkader 
et al., 2018 on black cumin).  

Therefore, this study was conducted to 
assess the effects of replacing some mineral 
N fertilizer requirements by MA, SE and Vit. 

B1 on the vegetative growth, fruit yield and 
EO and productivity of parsley plant.  

MATERIALS AND METHODS 

This investigation was carried out during 
the two successive seasons; 2016/2017 and 
2017/2018 at the nursery and laboratory of 
ornamental plants, Fac. of Agric., Minia 
Univ., Egypt. Seeds of parsley were obtained 
from Nursery of Floriculture, Fac. of Agric., 
Minia Univ. and sown on November 6th in 
clay loamy soil. The physical and chemical 
analysis of the experimental soil is listed in 
Table (a). 

A complete randomized block design 
following the split plot arrangement was 
executed. The main plots included 4 
treatments of mineral N which were N as a 
unique source or in combination with the 
biofertilizer Minia azotein (MA) whereas, 
the sub plots contained 7 treatments of SE 
and/or Vit. B1. Minia azotein which is a 
commercial biofertilizer contains free living 
N-fixing bacteria was obtained from Center 
of Biofertilizers, Dept. of Genetics, Fac. of 
Agric. Minia Univ. The components of 
seaweed extract which obtained from Lab. 
Chem, Cairo, Egypt is shown in Table (b). 

The main plot was 3 × 4.8 m with 60 cm 
distance between the rows and 30 cm 
between the hills within the row. So, each 
plot contained 7 rows and 70 hills (10 
hills/row). Plants were thinned twice, the 1st 
after 3 weeks from plating date and the 2nd 
after 2 weeks from the 1st one, finally each 
hill contained 2 plants. Overall there were 38 
thousand plants/fed.  

The main plots (A) treatments were 
control (recommended dose (100%) of 

Table a. Physical and chemical analysis of the experimental soil. 
Soil characters Value Soil characters Value 
Soil type Clayey loam Avail. P (%) 15.40 
Sand (%) 28.59 Exch. K (mg/100g) 2.45 
Silt (%) 30.29 Exch. Ca (mg/100g) 31.43 
Clay  41.12 Exch. Na (mg/100g) 2.46 
Organic Matter (%) 1.65  

DTPA 
Ext. (ppm) 

Fe 
Cu 
Zn 
Mn 

8.39 
CaCO3 (%) 2.10 2.04 
pH (1:2.5) 7.79 2.81 
EC (mmhos/cm) 1.06 8.19 
Total N (%) 0.08   
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mineral N fertilizer as a unique source of N) 
and N fertilizer at 25, 50 and 75% of the 
recommended dose plus MA. The amounts 
of mineral N fertilizer for 25, 50, 75 and 
100% were 75, 150, 225 and 300 kg/fed, 
respectively of ammonium sulphate (20.6% 
N). The N fertilizer was divided into two 
batches, added with 3 weeks interval, 
starting on 20th December. A volume of 50 
ml/hill of the suspension culture of MA 
contains 1  × 107 cell was added twice, to the 
soil beside the plant at the same times of N 
fertilization. While, the sub plots (B) 
treatments were untreated plants (tap water), 
SE at 100 or 200 ppm, vit B1 at 100 or 200 
ppm and SE + Vit. B1 each one at 100 or 
200 ppm. Parsley plants were foliar sprayed 
thrice with 3 weeks interval till run off 
starting on 19th December. In addition to 
those plants were sprayed after the 1st, 2nd 
and 3rd cuts of the herb at one month 
intervals, starting on 15th Feb. Therefore, the 
experiment involved 28 treatments each 
consisted of one row and replicated thrice. 

All parsley plants received phosphorus at 
200 kg/fed of calcium superphosphate 
(15.5% P2O5) and potassium fertilizers 50 
kg/fed of potassium sulphate (48% K2O). 
Organic farm yard manure at 20 m3/fed and 
P fertilizer were added during preparing of 
the soil for cultivation, while K fertilizer was 
added on 20th December in both growing 
seasons. All other agriculture practices were 
carried out as usual in both seasons. 

At harvesting time, half number of the 
plants was harvested to obtain the EO of 
herb (the herb was collected four times at 

one month intervals starting 5th February 
however, the other plants were harvested 
once at end of the season (end of June) to 
obtain the essential oil (EO) from mature 
fruits. EO % of herb and fruits were 
determined according to British 
Pharmacopoeia (1963). Samples of fresh 
leaves were taken after 3 weeks from the last 
treatment to estimate the contents of the 
photosynthetic pigments (chlorophyll a, b, 
and carotenoids, mg/g f.w.) according to 
Fadl and Sri El-Deen (1978). At the end of 
growing season the percentage of N in the 
dry leaves was determined according to 
Wilde et al. (1985). The obtained data were 
tabulated and subjected to statistical analysis 
according to Mead et al. (1993) using 
MSTAT-C (1986). 

RESULTS 

1. Herb fresh and dry weights:

Data presented in Table (1) show that
factor A treatments except N at 25% + MA 
caused a significant increase in herb fresh 
and dry weights/fed as compared to the 
control treatment in the two seasons. The 
heaviest fresh and dry weights of herb/fed 
were obtained due to N at 75% + MA 
treatment followed by N at 50% + MA (with 
no significant difference between them, in 
both seasons). The increments in herb dry 
weight/fed as a result of the previous 
treatments were 21.64 and 16.86% in the 1st 
season and 23.01 and 15.34% in the 2nd one, 
respectively over the control plants. 
Regarding the effect of factor B treatments, 
it was obvious that all tested treatment 
significantly augmented the fresh and dry  

Table b. The chemical properties of the seaweeds extract. 
Characters Values Character Values
Moisture (%) 6.0 S (%) 3-9
Organic matter (%) 45-65 Ca (%) 0.2-1.5
Inorganic matter (%) 45-65 B ppm 20-100
Protein (%) 6-8 Mo ppm 1-5
Carbohydrate (%) 35-50 Fe ppm 50-200
Alginic acid (%) 10-20 Cu ppm 1.0-6.0
Mannitol 4-7 Mn ppm 5-12
Total N (%) 1.0-1.5 Zn ppm 10-100
K (%) 1.0-1.2 Cytokines (%) 0.02
Mg (%) 0.5-0.9 IAA (%) 0.03
P (%) 0.02-0.09 ABA (%) 0.01
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weights of parsley herb/fed compared with 
the check treatment (Table, 1). The best 
treatment which produced the heaviest fresh 
and dry weights was the dual treatment of 
seaweeds extract + Vit. B1 (each 200 ppm). 
This treatment increased the herb dry 
weight/fed. by 99.86 and 89.48% over that of 
the control plants in the two seasons, 
respectively. 

The interaction between factor A and B 
was significant in the two growing seasons 
as shown in Table (1). Overall, the most 
effective treatments which produced the 
heaviest herb fresh and dry weights/fed in 
both seasons was N fertilizer at 75% or 50% 
+ MA in combination with seaweeds
extract+ Vit. B1 each at 200 ppm.

2. Fruit yield:

Parsley fruit yield was augmented due to
fertilization treatments (except N fertilizer at 
25% + MA) in comparison with control 
plants in both seasons. The augmentation of 
the yield was only significant for N fertilizer 
at 75% + MA, which augmented fruit 
yield/fed by 9.91% in 1st season and 10.21% 
in the 2nd one over the control plants (Table, 
2). A significant increment of fruit yield was 
detected due to all treatments of factor B 
comparing with tap water treatment in both 
seasons as shown in Table (2). The highest 
value of fruits yield was obtained due to SE 
+ Vit. B1 each at 200 ppm. This treatment
enhanced fruit yield/fed by 77.79 and
75.75% over the tap water treated plants in
the both seasons, respectively.

The interaction between the two 
investigated factors was significant in the 
two growing seasons (Table, 2). The best 
results of fruit yield were obtained from the 
treatment of N fertilizer at 50% + MA in 
combination with SE + Vit. B1 each at 100 
ppm in the 1st season and in combination 
with SE +Vit. B1 both at 200 ppm in the 2nd 
one.  

3. Essential % and yield/fed of parsley
herb:

Data recorded in Table (3) revealed that 
EO % and yield/fed of parsley herb were 

significantly increased, in most cases due to 
N fertilizer + MA treatments (except N at 
25% + MA) compared with control treatment 
in both seasons. The highest percentage and 
yield/fed were achieved due to supplying 
plants with N at 75% + MA followed by N at 
50% + MA (with no significant differences 
between themselves) in the two seasons. 
These treatments augmented the EO yield by 
25.65 and 19.65% in the 1st season and by 
26.42 and 16.93% in the 2nd one, 
respectively over those of control plants.  

The obtained results (Table, 3) suggested 
that spraying parsley plants with SE and/or 
Vit. B1 at all tested concentrations resulted 
in a significant increment of EO % and oil 
yield/fed as compared to tap water treatment 
in the two season. The highest values in this 
concern were obtained from spraying the 
plants with SE + Vit. B1 each one at 200 
ppm. The increment percentages of the EO 
yield/fed were 120.14 and 118.26% over that 
of control plants in the two seasons, 
respectively. 

There was a significant interaction 
between the two investigated factors on EO 
% and oil yield/fed of parsley herb for both 
seasons. The highest values were obtained 
with the treatment of N fertilizer at 75% or 
50% + MA in combination with seaweeds 
extract + Vit. B1 each at 200 or 100 ppm for 
the two growing seasons, respectively. 

4. Essential % and yield/fed of fruits:

Data in Table (4) reveal that fertilizing
parsley plants with all doses of N fertilizer 
(except 25%) + MA significantly promoted 
the EO % and yield/fed compared to the 
control plants in the two experimental 
seasons. The most effective treatments were 
mineral N at 75% + MA for EO% and N at 
75% followed by 50% each plus MA (with 
no significant differences between 
themselves) for EO yield/fed in both 
seasons. These two treatments increased the 
EO yield of fruits/fed over those of control 
treatment by 18.88 and 12.48% in the 1st 
season and by 18.38 and 11.13% in the 2nd 
one, respectively. 
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Results in Table (4) show that SE and/or 
Vit. B1 treatments significantly augmented 
EO% and yield/fed compared to untreated 
plants in the two seasons. The dual treatment 
was significantly better than the single one, 
on the other hand, SE was more effective 
than Vit. B1. Overall, the highest EO % and 
yield/fed were obtained from plants treated 
with SE and Vit. B1 both at 200 ppm, such 
treatment increased the EO yield of fruits/fed 
by 111.18 and 109.89% over those of tap 
water treatment in both seasons, 
respectively. 

There was a significant interaction 
between the two investigated factors in both 
seasons. The highest EO% of parsley fruit 
was achieved when the plants treated with N 
at 75% + MA in combination with SE + Vit. 
B1 both at 200 ppm. However, the highest 
EO yield/fed was produced due to supplying 
plants with N fertilizer at 75% + MA in 
combination with SE + Vit. B1 both at 200 
or 100 ppm or N at 50% + MA combined 
with SE + Vit. B1 each at 200 ppm (Table, 
4).  

5. Photosynthetic pigments:

Data presented in Tables (5) and (6)
suggested that application of the N fertilizer 
at different percentages (except 25%) + MA 
significantly increased the content of the 
three photosynthetic pigments namely, 
chlorophyll a, b and carotenoids in the fresh 
leaves of parsley plants compared to the 
control plants in the two experimental 
season. Supplying the plants with N fertilizer 
at 75% + MA gave the highest values of the 
three photosynthetic pigments. Also, the 
effect of SE and/or Vit. B1 application was 
significant in both seasons, where the 
photosynthetic pigments content were 
significantly augmented with the application 
of these treatments comparing with tap water 
treatment (Tables, 5 and 6). The dual 
treatment of SE + Vit. B1 each at 200 ppm 
was more effective than the other treatments 
as it produced the highest content of 
chlorophyll a, b and carotenoids in both 
growing seasons. 

The interaction between (N + 
biofertilization) and (SE and/or Vit. B1) was 
significant in the two growing seasons. In 
this concern, the highest values of the three 
photosynthetic pigments were obtained in 
plants treated with N fertilizer at 75 or 50% 
+ MA in combination with SE + Vit. B1 both
at 200 ppm in both experimental seasons.

6. Nitrogen percentage:

It is evident from the data exhibited in
Table (6) that N % in the dry leaves was 
enhanced in the parsley plants treated with N 
fertilizer at all percentages (except 25%) + 
MA as compared to the control plants in the 
two growing seasons. The highest N % was 
obtained due to applying mineral N fertilizer 
at 75% + MA in both seasons (Table, 6). 

Also, all treatments of SE and/or Vit. B1 
caused a significant increase in the N 
percentage in the dry leaves of parsley plants 
comparing with tap water treatment in both 
growing seasons. Treating plants with SE + 
Vit. B1 both at 200 ppm increased the 
content of N to the highest percentage in 
both seasons. 

There was a significant interaction 
between (N and biofertilizetion) and (SE 
and/or Vit. B1) treatments in both seasons. 
The highest accumulation of N% was 
obtained due to treating parsley plants with 
N fertilizer at 75% or 50% each one plus 
MA combined with SE + Vit.B1 both at 200 
ppm in the two growing seasons.  

DISCUSSION 

Parsley plants treated with the 
recommended dose of N had significantly 
higher herb dry as well as fruit yield (101.8 
and 28.4 g/plant respectively) in the 1st 
season compared with those treated with 
25% of the recommended dose of N even 
with MA (89.7 and 23.95 g/plant 
respectively) and similar results were 
estimated in the 2nd season. The vital role of 
N in plant growth is well documented N is 
an essential component in amino acids 
formation, cell division, photosynthetic, 
vitamins and carbohydrates production  
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(Mengel et al., 2001). It is the most vital 
nutrient element for plant growth, 
development and application of adequate 
amount of N is compulsory for successful 
crop production particularly non-legume 
plants (Baset, 2015).  

Results showed that MA (N-fixing 
bacteria) could partially supply the parsley 
plant by its N requirements. For example, 
plants inoculated with MA and received only 
75% of the recommended dose of N had 
significantly higher herb dry and fruit 
weights than plants fertilized with the full 
dose of the recommended N. Moreover, the 
obtained results showed that the EO 
percentage in the herb as well as the fruits 
were increased due to MA inoculation in 
addition to 75% of N to 1.86 and 3.27% 
respectively in the 1st season whereas the 
control plants had 1.67 and 2.80% 
respectively.  For most estimated traits plants 
treated with 50% N and MA had 
significantly higher or at least similar values 
like those treated with 100% of N in both 
seasons.  

In this regard, Bhattacharjee and Day 
(2014) stated that biofertilizers colonize the 
rhizosphere and increase the amount or 
availability of primary nutrients and/or 
growth stimulus to the plant. The benefits of 
biofertilisers in the improvement of plant 
production and enhancing its quality are 
widely discussed. Biofertilizers play a 
significant role in improving soil fertility and 
structure due to adding organic matter to it 
(Son et al., 2007). It has been reported that 
growth, yield and quality parameters of 
certain plants significantly improved when 
inoculated with N fixers (Youssef and Eissa, 
2014). Moreover, it produced some 
photohormones such as indole acetic acid, 
gibberellins and cytokinins, as well as, 
antibacterial substances which is vital 
(Hauwka, 2000). Our results were similar to 
those reported by Abdallah et al. (2012) and 
Shehata (2019) on parsley; Abdou et al. 
(2020) on fennel and El-Sayed et al. (2020) 
on dill.  

The recent study showed that SE as well 
as Vit. B1 significantly increased almost all 
assessed traits compared with that of tap 
water treated plant on both seasons. 
Moreover, the higher dose of any of them 
had better effect. These results are similar to 
those obtained by Ramya et al. (2011) on 
guar; Aqeel et al. (2014) on Nigella sativa; 
Hassan (2015) on Anethum graveolens; 
Mahmoud (2016) on Calendula officinalis 
and Veeranan et al. (2018) on Ocimum 
sanctum. Seaweed extract containing 
macronutrients, trace elements, organic 
substances like amino acids and plant growth 
regulators such as auxins, cytokinins and 
gibberllins, vitamins and fatty acids 
(Chapman and Chapman, 1980). They 
enhanced the crop yield by improving root 
growth and structures, which finally 
improved plant development included leaf 
development, fruit set and better ability to 
tolerate biotic and biotic stress (Calvo et al., 
2014 and Drobek et al., 2019). Thiamin (Vit. 
B1) function as growth regulator or hormone 
precursor (Samiullah, 1988) and plays 
essential role as a cofactor for important 
metabolic activities (Colinas et al., 2015). It 
plays an important role through increasing 
carbon assimilation and transfers it into 
storage sinks (Fitzpatrick and Chapman, 
2020). Vit. B1 has been used as a bio-
stimulants by (Hendawy and Ezz El-Din, 
2012 on fennel; Botros, 2013 on caraway; 
Abdelkader et al., 2018 on black cumin and 
Abdou et al., 2019 on cumin). 

Results showed that N + MA, SE and 
Vit. B1 had significant effects on growth, 
yield and EO of parsley plants. All N 
fertilizer + MA treatments except N at 25% 
significantly improved almost all 
investigated traits over those of plants treated 
with the recommended dose of N. The herb 
dry and fruit weights were significantly 
increased following the application of N 
fertilizer at 75% or at 50% each one plus 
MA combined with SE + Vit. B1 both at 200 
ppm in the two growing seasons. This 
combined treatment increased the herb dry 
weight to 214.5 g/plant whereas, control the 
plants which treated with tap water had 
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101.8 g/plant (1st season).  Moreover, the 
above-mentioned treatment increased the 
fruit yield of parsley plants from 28.4 g/plant 
to 53.60 g/plant. Therefore, supplying 
parsley plants with the mineral N fertilizer at 
50% as ammonium sulphate plus MA 
combined with seaweeds extract + Vit. B1 
both at 200 ppm is suggested to maximize 
the herb, fruits and EO productivity and 
reducing mineral N fertilizer by 50%. 
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النمو والمحصول   ىوالثيامين عل   ةعشاب البحريمستخلص الأو يتأثير التسميد النيتروجينى والحيو
البقدونس باتنلوالزيت الطيار   
 

  

  يوسف ، الزهراء نشأت، عماد الدين توفيق احمد، محمود عبد الحكيم محمود علي محمد كمال عبد العال
  ، المنيا، مصرجامعة المنيا ،كليه الزراعة ،سم البساتينق

  

 ٪٧٥و  ٥٠،  ٢٥  إلى  ىسماد النيتروجينالالموصي بها من    ةض الجرعتاثير خفلدراسة    ةالحقلي  ربةأجريت هذه التج 
البقدونس نباتات  بعض  ب  على  الحيوياستخدام  ال  ،كبديل  ةالمنشطات  المثبتفاستعملت  المستحضر (  للنيتروجين  ةبكتريا 

(فيتامين  الثيامين  و جزء في المليون،    ٢٠٠و  ١٠٠  بتركيز   ةعشاب البحريمستخلص الأو،  )منيا ازوتين المعروف ب  يالتجار
بتركيز  ١ب صور  ٢٠٠و  ١٠٠)  في  المليون  في  متحدين  فرد نم  ةجزء  او  ً ه  السماد  .  معا استخدام  ان  النتائج  أظهرت 

مكونات المحصول، وزيادة  في تنشيط صفات النمو الخضري،   ٪ + منيا ازوتين كان فعالاً ٧٥او    ٥٠من    ةالنيتروجينى بنسب
الطيار،  و الضوئى،والزيت  التمثيل  صبغات  مقارن  ةالمئوي  النسبةو  محتوى  بها ا  ةبالكنترول (الجرع  ة للنيتروجين  لموصي 

ً   +  ٪ ٢٥سبب استخدام السماد بنسبه    وقد ).  من التسميد النيتروجين   ة في الصفات المذكورة سابقاً مقارن  منيا ازوتين انخفاضا
الأ  دتأ  .الكنترول  ةبمعامل مستخلص  معاملات  البحريكل  بأو/  ةعشاب  فيتامين  زيادة    ١و  الخضري، إلى  النمو  صفات 

المحصول،  و الطيارو مكونات  الضوئى،  و  ،الزيت  التمثيل  صبغات    ةمعنويبصورة  للنيتروجين    ة المئوي  والنسبةمحتوى 
كلاهما بتركيز    ١فيتامين ب  +   ةعشاب البحريمستخلص الأ  ي ه  ةكثر فعاليالأ  ة. وكانت المعاملمعاملةالغير    نباتاتالب  ةمقارن
المليون  ٢٠٠ في  على    تمو    .جزء  بفضل  أالحصول  يتعلق  فيما  لنباتات  والثمار،  و،  العشب  ة نتاجيإالنتائج  الطيار  الزيت 

ً + منيا ازوتين    ٪٥٠  ةالسماد النيتروجينى بنسب  ستخدامإبالبقدونس    ١+ فيتامين بة  مع مستخلص الاعشاب البحري  مقترنا
  . المليونجزء في  ٢٠٠بتركيز  هما كلا

 




