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Abstract

Phosphor, after nitrogen, is considered as one of the highly consumed elements for the herbs. This element is involved in all the

biochemical process, energy and message transferring mechanisms, being among the nutritious substance for the plants that has

influence on their growth and performance. Shortage of this element, currently, is compensated by applying chemical fertilizers.

The chemical fertilizers have harmful impact on the environment and decrease the quality of the agricultural products. This test

was carried out in order to analyze the phosphate solving bacterium type Bacillus Lentus (p5) and Pseudomonas Putida (p13) as

the organic fertilizers and chemical phosphorus from the super phosphate Triple source as the chemical fertilizer. The effect of

the two phosphorous factors (phosphor solving bacterium, chemical phosphor) and the medicinal herb "Hyssop" was analyzed

by applying a factorial test as a complete random blocks in three times during the agricultural year of 2009 in Arak. The effect of

the main two factors  and their  interaction with certain strains such as  the height  of  bush,  length of  flower branch,  number of

flower branch, wet shoot yield, dry shoot yield, seeds yield, percent of essential oil, yield of essential oil per hectare, was meaning-

ful.  Of  course,  non-meaningfulness  of  the  effect  of  the  phosphor  releasing  bacterium was  examined  in  certain  strains  such  as

essence percentage and the results indicated that the application of phosphate solving bacterium have a meaningful effect on the

studied strains, leading into increase of the performance elements parameters, in particular the dry shoot yield in phosphor re-

leasing bacteria treatment alone, and application of the phosphor releasing bacteria with 115 kg phosphate fertilizer, and yield of

essential oil per hectare in 90kg of phosphate fertilizer in the treatments including phosphate solving bacterium, comparing with

the chemical treatment and Contour, was meaningfully dominant. There was at least 50% decrease in consumption of the phos-

phate chemical fertilizers of super phosphate Triple source by applying phosphor releasing bacterium.
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Introduction

Phosphor is  one of  the main elements needed for

the  herbs.  This  element  is  involved  in  all  the  biochemical

process in the energizing compounds, as well as in the ener-

gy  transferring  mechanisms.  Additionally,  phosphor  is  a

part of the cell protein, playing a particular role as a part of

the  cell  protein,  cell  membrane,  nucleosides  (RNA,  DNA),

which are responsible for reproduction and growth; despite

its role in the herbal process and combination, the amount

of phosphor in the herbal tissues is less than 0.1% of nitro-

gen.

The  damages  resulting  from  consumption  of  the

chemical fertilizers: reduction of the quantity and quality of

crop – Boron aggregation, cadmium, and other heavy met-

als  in  the  plant  –  reduction  of  absorption  of  copper,  iron,

and  other  micro  elements  by  the  root  –  destruction  of  the

soil structure [1-3].

Organic/microbial  fertilizers  include (solid,  liquid

/ semi solid) substance that contain one or several types of

certain  micro-organisms,  which  through  supplying  part  of

an element needed for the plant or by generating stimulant

growth substance, help better growth of the plant [4].

Organic fertilizers

Bacterial organic fertilizers: e.g. pospho bacterium;

Azotobacter; Azosperillium; Rhizobium

Fungus organic fertilizers: e.g. Mycorrhiza

Algae organic fertilizers: e.g. Green Alga

Acomiset organic fertilizers: e.g. Frankenia

The fertile organic fertilizer applied on the project

is the result of 8 year of research in Iran. This fertilizer con-

tains  two kinds of  phosphate  solving bacterium of  Bacillus

lentus (p5) and Pseudomonas putida (p13) that respectively

using  two  mechanisms  of  secretion  of  organic  acids  and

phosphates enzyme leads into analyze insoluble phosphorus

compounds and consequently its absorbability to the plant.

These bacteria are able to bear a wide range of PH between

5 to 11 and salinity up to 3.5% [5-7].

Researches  carried  out:  In  a  test  Rhizobium  and

phosphate solving bacteria were mixed and inoculated into

the chick pea seeds. The results show increase in the num-

ber of seeds, general growth and chick pea performance in-

dices [8].

Inoculation of  the  chick pea seeds  with the  phos-

phate  solving  bacteria  and  Rhizobium  contributed  to  in-

crease in the performance components and chick pea perfor-

mance [9].  A study was carried out on 2 zones in Spain in

order to find a suitable organic fertilizer for chick pea culti-

vation. Examination of the gathered samples' DNA indicat-

ed that  these bacteria belonged to two types of  Pseudomo-

nas and Meso Rhizobium. Farm and greenhouse tests were

applied on the chick pea growth for inoculation of  each of

such bacteria and / or a combination of both bacteria. Un-

der  greenhouse  condition,  inoculation with  Meso Rhizobi-

um bacterium, the maximum dry substance of the aerial or-

gan,  as  well  as  inoculation  with  the  Pseudomonas  bacteri-

um, increased the performance of  the dry substance of  the

aerial organ up to 14% in comparison with the Contour. Un-

der farm condition, inoculation with Meso Rhizobium bac-

terium  and/or  a  combination  of  both  bacteria,  we  gained

maximum weight and number of wet seed. In inoculation of

the seeds with two types of bacteria (Pseudomonas and Me-

so Rhizobiu) of these bacteria, application of incremental ef-

fects on each other increased the seeds performance by 52%

[3]. A test was carried out at the Nancy Biological Center of

France  to  study  the  application  of  the  phosphor  releasing

bacteria on maize. In this study, the maize plant was cultivat-

ed in a pure growth media with sandy soil with the amounts

of  0,  5,  15  and  25  mg/kg  soluble  phosphor  and  insoluble

mineral phosphate to the same amount, and then the phos-

phor  releasing  bacterium  was  added  to  the  growth  media.

Maximum  plant  growth  was  realized  in  presence  of  5  and

15  mg  per  km  of  soluble  phosphor,  which  indicates  low

phosphor  released  by  bacteria  [10].  In  a  test,  the  effects  of

the  phosphate  solving  microorganisms  on  wheat  was  ex-

amined  in  Mali,  and  it  was  found  that  by  combination  of

phosphor solving bacteria and fungi Aspergilus and Penicil-

lium with the mineral phosphate, maximum phosphor den-

sity and plant performance was gained [11]. Over an exami-

nation, 111 kinds of bacteria were extracted from Rapeseed,

out of this amount of bacteria, only 9 of them were able to

release phosphor. These bacteria contributed to increase in

the  height  of  bush,  number  and  weight  of  the  sheath  of
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Rapeseed [12]. In an examination carried out at the agricul-

tural  research centre  of  New Delhi,  the  effect  of  combined

inoculation of  Azosperillium and phosphate  solving  bacte-

ria (Bacillus and Pseudomonas) with the nitrogen chemical

fertilizer  and  phosphate  soil  on  the  performance  and  con-

tents of the nutrition matterial of sorghum was studied. The

results indicated, the performance of seed, dry substance, ni-

trogen  and  phosphor  contents  with  combination  of  or-

ganisms  had  increase  in  comparison  to  each  organisms

[13].  In  an  examination,  the  effect  of  phosphate  and  the

phosphate  solving  bacterium  on  the  production  of  Cairo

clover  was  studied.  This  examination  was  carried  out  dur-

ing 1997-1999 including 6  levels  of  phosphor and inocula-

tion of seed clover with Pseudomonas. The combination of

the  biennial  examinations  indicated  the  amount  of  green

provender  and  the  performance  of  the  dry  substance  in-

creased by  application of  60g  of  phosphor  per  hectare  and

maximum  raw  protein  by  application  of  100kg  phosphor

per  hectare  was  gained.  Inoculation  of  the  seeds  of  clover

with bacterium every 2 years caused a meaningful  increase

in the performance. In addition, the average performance of

the green provender, dry substance and protein had respec-

tively  7.19%,  9.2%,  11.7%  increase  in  comparison  to  the

seeds inoculation with bacterium. The study on the interac-

tion of phosphate levels and phosphate solving bacterium in-

dicated that application of 60g of phosphor per hectare with

phosphate  solving  bacterium  had  maximum  performance

of  the  dry  substance  and  the  green  provender.

The  medicinal  herb  “Hyssopus  officinalis”  is  a

perennial shrub plant. The origin of this plant has been re-

ported “Asia Minor”,  growing from the Caspian Sea to the

Black  Sea,  and the  sandy  area  of  the  Mediterranean Sea  as

well. This plant possesses a direct root with plenty of branch-

es; the stem of this plan is square and direct, its height is 50

to 70cm. The length of the leaf of Hyssop is  2 to 4cm, and

its  width  is  0.5  to  1cm,  which  rests  along  the  stem  (as  the

shape  of  cross).  The  flowers  of  Hyssop  are  white  –  pink  –

blue and mixed colors; the amount of essence on the vegeta-

tive structure of Hyssop varies between 0.3 and 1%, and the

maximum amount of it is in the head of flower branch. The

key  compounds  of  the  essence  are  50%  of  pinocamphone;

other key compounds are alfa  and beta pinene,  camphone,

myrcene – terpineol and thujene [3,14,15].

Growth Periods of Hyssop

Seed cultivation until greening (19 days);

Greening  until  budding  (generic  buds  –  from  60

to 70 days);

Beginning of flowering (since budding) 35 days;

Full flowering until seed formation (40 days);

Seed maturing until full drying (10 to 12 days).

Substance and Methods

This examination has been carried out in the agri-

cultural year 2009 on a land with area of 2000m in Arak (k-

m10 of Arak – Khomein road) on a farm with geographical

coordinates: latitude: 34º- 5', longitude: 49º- 42', and height

of 1787m above the sea level.

Land Preparation for Cultivation

On 11.03.2008, the suitable land was chosen and af-

ter  preparation  of  the  land  the  seeds  were  planted  in  the

plot  on 30.04.2009.  The  depth  of  seeds  planted on the  far-

row  is  considered  1  to  2cm.  The  intervals  between  bushes

are  considered  40cm.  Generally,  the  number  of  bushes  on

each plot is considered 50. Based on the soil test carried out

on  the  nitrogen  fertilizer  flied  is  considered  150kg  per

hectare (for each plot equally 120g) and potassium fertilizer

(potassium sulfate) 100kg per hectare. Of course, in the or-

ganic treatments, the seeds before being planted, they were

saturated with Component of material design Phosphate sol-

ubilizing bacteria (psb) as per the prescribed method. Sam-

pling  for  measuring  the  physiological  procedure  was  com-

menced 25 days upon greening and was repeated once every

week. Sampling was carried out in such way: two side lines

were removed from each plot due to marginal impacts, and

after removing one bush from the three middle lines (from

both ends of the cultivation line), 6 bushes was picked from

each plot for phonology and 10 bushes were sent to the lab

to measure the percentage of the essence (quantitative).

Strains Pertaining to Performance and its Elements

Percentage of  green crop,  biological  performance,

height  of  bush,  number  of  flower  branch,  flower  color,
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length  of  flower  branch,  wet  weight  of  aerial  organ,  dry

weight  of  aerial  organ,  weight  of  1000  seeds.

Morphological strains of Hyssop: height,  index

of the leave level LAI.

Strains  pertaining  to  the  quantitative  perfor-
mance  of  essence:  percentage,  performance.

Statistical calculations:  statistical analysis of the

lab data based on factorial as a complete random block and

comparing their average by (Duncan test), analyzing the da-

ta using SAS software, drawing all the graphs, such as col-

umn charts, growth curves using Excel.

Characteristics of Factors and Experimental Model

This test was carried out in 2009 in the form of fac-

torial  as a complete random block in three periods for one

agricultural year in spring.

Studied Treatments are:

1st  factor:  chemical  fertilizer,  for  which  fertilizer

super phosphate Triple  50٪ (p2O5) has been used (at  level

5):

P0:  not  applying  phosphate  fertilizer  +  348g  ure-

a+100g potassium sulfate

P90:  90kg/h  pure  Phosphate  →  plot  /  144g  super

phosphate  Triple  +  348g  urea  +  100g  potassium  sulfate

P115:  115kg/h  pure  Phosphate  →  plot  /  184g  super  phos-

phate Triple + 348g urea + 100g potassium sulfate

P140: 140kg/h pure Phosphate → plot / 224g super

phosphate Triple + 348g urea + 100g ( potassium sulfate

P165: 165kg/h pure Phosphate → plot / 264g super

phosphate Triple + 348g urea + 100g ( potassium sulfate)

2nd  factor:  phosphate  organic  fertilizer  (PSb)  =

Phosphate  Solubilizing  at  2  levels;

(Phosphate-solubilizing  bacteria)  =  PS1  →with

Phosphate-solubilizing  bacteria

(Phosphate-solubilizing bacteria) = Psb → without

Phosphate-solubilizing bacteria

Table 1: Test of the soil of the growth media

Characteristics of sample Output Unit

Depth Depth (Cm) 30-0 Cm

% of saturation S.P 37 %

Electrical conduct E.C 6/0 EC

Acidity pH 8 unite

% of neutrals T.N.V 28 %

Plaster CaSo4+2H2O - %

Organic carbon O.C 61/0 %

Usable phosphor P2O5 4/11 Mg/kg

Usable potassium K 434 Mg/kg

Nitrate NO3 2/6 Mg/kg

% of sand SAND 52 %

% of silt SILT 36 %

% of clay CLAY 12 %

Manganese Mn 49/10 Mg/kg

Copper Cu 16/2 Mg/kg
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Zinc Zn 96/2 Mg/kg

Iron Fe 88/7 Mg/kg

Chlorine Cl - Me/L

Sulphate - Me/L

Conclusion and Discussion

Among the treatments (figure 1), P140PS1 with an

average  245.75kg  per  hectare  had  maximum  seed  perfor-

mance and P0PS0 with 208.44kg per hectare had minimum

seed  performance.  Results  show  that  mixed  application  of

the  phosphate  organic  fertilizer  with  phosphate  fertilizer

has lead into increase in seed performance comparing with

the phosphate fertilizer.

Figure 1: Comparing the average seed performance in different treatments in Hyssop

There is no meaningful difference between the av-

erages with same letters.

Among the treatments (figure 2), P90PS1 with av-

erage 0.77% had maximum percentage of essence and P0P-

S0 with 0.53% had minimum percentage of essence. Results

show that mixed application of the phosphate organic fertil-

izer  with  phosphate  fertilizer  has  lead  into  increase  in  the

percentage  of  essence  comparing  with  phosphate  fertilizer.

This  increase  had  equal  performance  at  different  levels,

therefore the interaction between the agent of various quan-

tities of phosphate fertilizer and the agent of the phosphate

solving organic fertilizer have no meaningful difference.

Among the treatments (figure 3), P90PS1 with av-

erage  3.505kg  per  hectare  had  maximum  essence  perfor-

mance  and P0PS0 with  1.805kg per  hectare  had minimum

essence  performance.  Results  show  that  mixed  application

of  the  phosphate  solving  organic  fertilizer  with  phosphate

fertilizer  has  lead into increase  in  the  essence performance

comparing  with  phosphate  fertilizer.  This  increase  had

equal performance at different levels, therefore the interac-

tion  between  the  agent  of  various  quantities  of  phosphate

fertilizer and the agent of the phosphate solving organic fer-

tilizer have no meaningful difference.
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Figure 2: Comparing the average performance of the essence percentage in different treatments of Hyssop

Figure 3: Comparing the average performance of the essence in different treatments of Hyssop

Figure  (4)  shows  the  change  process  of  the  index

of  leave  surface  at  2  levels  of  application  and non-applica-

tion of the phosphate solving organic fertilizer in which the

maximum index of the leave surface is related to application

of the solving organic fertilizer amounting to 4.6 after receiv-

ing 1390 degree  per  day.  First  for  growth,  the  index of  the

leave surface in Contour treatment was better than applica-

tion  of  phosphate  solving  organic  fertilizer,  but  gradually

the index of the leave surface increased more than Contour

treatment, and maintained its dominance till the end of the

process. By application of the agent of phosphate solving or-

ganic  fertilizer,  the  index of  the  leave of  Hyssop increased.



7

JScholar Publishers J Med Plant Herbs 2024 | Vol 3: 204

According to this application, the agent of phosphate solv-

ing  organic  fertilizer  influenced  on  the  index  of  Hyssop

leave;  and  this  organic  fertilizer  could  be  used  by  itself  or

with  phosphate  fertilizer.  Also,  applying  9%  of  phosphate

solving organic fertilizer increased the leave surface index af-

ter reception of 1390 degrees per day.

Figure 4: Change process of the index of leave surface in application or non-application of the organic fertilizer on Hyssop

Figure  (5)  indicates  that  application  of  phosphor

releasing bacteria and/or organic compounds through modi-

fication of plant's nutrition, it could influence on the grow-

ing process  of  plant.  Phosphor  releasing bacteria  affect  the

plant's vegetative grow via facilitation of feeding and phos-

phor  absorption,  leading  into  expansion  of  the  aerial  or-

gans,  in  particular  the  leaves  [16].

Also,  [17]  after  studying  on  tomato  came  to  the

conclusion  that  inoculation  of  Azotobacter  and/or  Mycor-

rhiza emerged positive and meaningful maize leave surface

index.

[18] Declared that reaction of the plant's leave sur-

face against higher phosphor is of great importance; greater

leave surface means greater abruption of the sun radiations

and increase  in  formation of  photosynthetic  and dry  subs-

tances, which under phosphor shortage, application of phos-

phor releasing bacteria could help removing this defect.

Findings of variance analysis (table 1) indicate that

there  was  no  meaningful  difference  among  the  blocks  in

terms  of  examined  strains,  except  for  height  of  bush  and

length of flower branch. There were many meaningful differ-

ences  among  all  the  strains  (α  =  0.01).  Except  for  the

essence  percentage  that  had  meaningful  difference  at  (α  =

0.05).

Among the different quantities of phosphate fertil-

izer (factor A) in various strains, there was a meaningful dif-

ference at (α = 0.01). Except for the essence percentage that

had meaningful difference at (α = 0.05). Among the differ-

ent  quantities  of  phosphate  solving  fertilizer  (factor  B)  in

various  strains,  there  was  a  meaningful  difference  at  (α  =

0.01). Except for the essence performance that had meaning-

ful difference at (α = 0.05) and there was no meaningful dif-

ference in essence percentage.

Study on the interaction (between the agent of vari-

ous levels of phosphate fertilizer and the agent of the phos-

phate solving fertilizer)  in different  strains show that  there

was  meaningful  difference  among  the  strains  of  flower

branch  length,  number  of  flower  branch,  performance  of

wet  shoot  yield  of  aerial  organ at  (α  = 0.01),  as  well  as  the

height of bush and performance of Dry matter of aerial or-

gan at (α = 0.05). There was no meaningful difference in the

seeds performance strains, essence percentage and its perfor-

mance (table 2).
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Figure 5: Change process of the index of leave surface in application or non-application of the organic fertilizer on Hyssop

Table 2: Analysis of Hyssop variance in terms of examined strains

Sources of
variations (S.O.V)

Degree of
freedom

(df)
Mean Square

Height of bush Height of flower Number of
brunch Essence level

Block 2 * 08/6 * 675/0 ns 058/0 ns 0103/0

Treatment 9 ** 42/39 ** 64/4 ** 72/7 * 0113/0

Phosphate
fertilizer 4 ** 12/50 ** 21/7 ** 62/4 * 017/0

Phosphate solving 1 ** 67/138 ** 25/7 ** 67/34 ns 0053/0

Interaction 4 * 9/3 ** 414/1 ** 085/4 ns 007/0

Test errors 18 09/1 152/0 241/0 0051/0

Sources of
variations (S.O.V)

Degree of
freedom

(df)
Mean Square

Wet performance Dry performance Seed
performance

Essence
performance

Block 2 ns 9/1292 ns 6/598 ns 35/11 ns 314/0

Treatment 9 ** 9/109001 ** 9/10356 ** 12/338 ** 751/0

Phosphate
fertilizer 4 ** 5/226933 ** 1/20905 ** 64/634 ** 301/1

Phosphate solving 1 ** 4/44934 ** 2/6169 ** 63/381 * 594/0

Interaction 4 ** 2/7087 *8/855 ns 72/30 ns 241/0
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Test errors 18 71/1397 6/216 35/24 103/0

* Meaningful difference at α = 0.05

** Meaningful difference at α = 0.01

ns: no meaningful difference.

Table 3: Comparing the average strains of Hyssop

Treatments Average of strains

Name Phosphate
fertilizer

PSB Phosphate
Solubilizing

Bacteria

Height of
bush

Length of
brunch

Number of
brunch Essence level

P0 0 No c6/48 c2/19 c8/9 c58/0

P90 90 No b53 b8/20 b3/11 a71/0

P115 115 No a55 a4/21 ab5/11 ab68/0

P140 140 No a2/55 a9/21 a12 abc63/0

P165 165 No a5/55 a8/21 ab7/11 c62/0

PS0 0 No b3/51 b5/20 b2/10 a63/0

PS1 0 Use a6/55 a5/21 a3/12 a66/0

P0PS0 0 No e4/47 f3/18 f4/8 c53/0

P0PS1 0 Use d8/49 e1/20 e1/11 abc63/0

P90PS0 90 No cd3/51 de8/20 d8/10 abc67/0

P90PS1 90 Use b8/54 d9/20 bc9/11 a77/0

P115PS0 115 No bc53 cd1/21 d11 ab7/0

P115PS1 115 Use a57 bc8/21 b1/12 abc67/0

P140PS0 140 No c9/51 de8/20 e6/9 abc63/0

P140PS1 140 Use a5/58 a23 a4/14 abc63/0

P165PS0 165 No bc9/52 bc8/21 cd2/11 abc63/0

P165PS1 165 Use a58 b8/21 b2/12 bc6/0

There is no meaningful difference among the averages with the same letters

Table 4: Comparing the average strains of Hyssop

Treatments Average of strains

Name
Quantity of
phosphate
fertilizer

PSB
Phosphate

Solubilizing
Bacteria

Wet
performance

Dry
performance

Seed
performance

Essence
performance
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P0 0 No d8/1189 d7/359 c3/214 b101/2

P90 90 No c5/1422 c3/434 b227 a121/3

P115 115 No b7/1568 b6/463 b230 a162/3

P140 140 No a2/1646 a7/502 a9/239 a187/3

P165 165 No a9/1651 a9/500 a3/238 a088/3

PS0 0 No b1/1457 b8/437 b3/226 b791/2

PS1 0 Use a5/1534 a6/466 a3/233 a072/3

P0PS0 0 No g3/1109 e1/340 f4/208 d805/1

P0PS1 0 Use f4/1270 d3/379 e1/220 c398/2

P90PS0 90 No e6/1355 c3/411 de1/224 bc737/2

P90PS1 90 Use d4/1489 b2/457 bcd230 a505/3

P115PS0 115 No cd3/1541 b1/440 cde4/227 ab08/3

P115PS1 115 Use bc1/1596 a1/487 bcd7/232 ab243/3

P140PS0 140 No ab3/1624 a2/492 bc1/234 ab127/3

P140PS1 140 Use a1/1668 a1/513 a8/245 ab246/3

P165PS0 165 No ab3/1655 a8/505 ab7/237 ab205/3

P165PS1 165 Use ab6/1648 a1/496 ab9/238 abc968/2

* There is no meaningful difference among the averages with the same letters

Findings of Examinations

Application  of  phosphor  releasing  bacteria  could

have  a  meaningful  effect  on  the  strains  of  bush  height,

length of flower branch, number of flower branch, seeds per-

formance per hectare,  performance of wet substance of ae-

rial organ, performance of dry substance of aerial organ, as

well  as  essence;  of  course,  meaninglessness  of  the  effect  of

phosphor releasing bacteria in these strains indicates high ef-

ficiency  of  these  bacteria  and  their  competitiveness  with

phosphor chemical sources. By application of phosphor re-

leasing bacteria, the consumption of phosphate chemical fer-

tilizers  (Triple  phosphate super)  had a  considerable  reduc-

tion.  As  shown  in  the  examination  of  treatments  and

strains,  in  most  of  the  cases  phosphor  releasing  bacteria

could supply the need of plant to phosphor and increase its

performance.  In  addition,  the  best  result  was  obtained  by

combining  the  phosphate  organic  fertilizer  with  90  to  140

kg of phosphate fertilizer per hectare.
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