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Abstract In this study the effect of bio and chemical fertilizer on Hyssop (Hyssopus officinalis L.) plant
characteristics, biomass yield and essential oil was investigated during 2009 -2011. Treatments were Control,
without using any fertilizes (F1), Chemical fertilizers application (F2), PSB: Phosphate solublizing Bacteria
application (F3) and Nitroxin: Nitrogen fixation Bacteria (F4). The experimental design for both years was complete
randomized block design with three replications. The results have shown a significant increase in some plant
characteristics and properties of hyssop compare to control. Chemical fertilizers application with by 2824 kgha™ had
highest Biomass but the most essential oil yield were obtain in Chemical fertilizers application plus Nitroxin that
were significantly increased yield of essential oil by 4.1 kg/ha and biomass yield by 2530 kg/ha.
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1. Introduction

Currently, biological kinds of fertilizers are more
conmen in new world. Nitrogen-fixation and Phosphate-
solublizing microorganism are two important microbial
fertilizers that can be use for increasing the production
yields. Azotobacter and Azosperllium are used for
nitrogen fixation. Frequently, unavailable phosphorus is
fixed in the soils and changed to non-solublizing
phosphate. Using bacteria as bio-fertilizers or bio control
the pests and diseases, has increased the yield of
agricultural crops [1]. Characteristics of phosphate
dissolving bacteria has adapted well with various types of
soils and aquatic environments and many breeds of
phosphate dissolving bacteria have successfully caused
increase in plants yield [2].

Hyssop (Hyssopus officinalis L.) is herbaceous
perennial plants which belong to Lamiaceae family native
to Southern Europe, the Middle East, and the region
surrounding the Caspian Sea. Due to its properties as an
antiseptic, cough reliever, and expectorant, it is commonly
used as an aromatic herb and medicinal plant. Hyssop is a
brightly colored shrub or sub shrub that ranges from 30 to
60 cm in height. The stem is woody at the base, from
which grow a number of straight branches. Its leaves were
dark green in color, and from 2 to 2.5cm long. The
amount of essential oil in the vegetative body of Hyssopus
officinalis L. is different and is between 0.3-1% and the

most amount of essential oil in this plant is in the
flowering branches [3].

Today Medicinal plants have especial importance as the
raw material for pharmaceutical industry. With
consideration increase of world population and more need
to medication and treatment has resulted in more attention
to these plants. Because of lack or small side effects of
using these plants than chemical medicines, human's
tendency to use these plants has been increased [4].
Nitrogen is one of the nutrients in soil and causes
fecundity and fertility of soil. Nitrogen deficiency in soil
is resulted in mismatch in growth and shortening plant
height and cause yellowing and making leaves mottled.
When enough nitrogen is available for the plant the need
to main elements such as phosphorus and potassium
increases [5]. Nitrogen makes the plant to be able to
establish faster and to produce more photosynthesis level
[6]. Phosphorus after nitrogen is one of the macro
elements for this plant. This element involves in all of the
biochemical processes and energy transfer and massages
transfer mechanisms. Phosphorus has fundamental role in
plants nutrition. Briefly has wuseful role in root
development, cell division, albumen production, flowering,
fruiting, crop maturing and plant quality increase.
Moreover, availability of phosphate ion causes plant
resistance to lodging, crop pre maturity, and higher quality
and finally results in performance increase. Phosphorus
compounds unlike nitrogenous compounds are almost
insoluble and thus their release in soil is very slow.
Potassium deficiency intensifies negative effects of extra
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nitrogen. However, by increasing nitrogen and phosphorus
in soil the need of plant to potassium increases and must
be compensated. Thus, the effect of crop increase as a
result of using phosphorus and nitrogen fertilizers in soil
will be considerable whenever the soil becomes rich of
potassium. Potassium has special importance in
maintaining water in plant tissues [7]. Excessiveness of
potassium ion increases osmotic pressure of vacuole and
causes prevention of losing water also, potassium in plants
results in efficiency increase of nitrogen fertilizer [8].

2. Materials and Methods

This study was carried out during 2009-2011 in Arak,
Iran (34°03'08" N, 49°48'26" W; 1711 m above sea level).
Treatments were Control, without using any fertilizes (F1),
Chemical fertilizers application or N100 P80 K100: pure
nitrogen 100 kg.ha™, pure phosphate 80 kg.ha® and pure
potassium 100 kg.ha™ (F2), PSB: Phosphate solublizing
bacteria in soil application 100 g.ha™ (F3) and Nitroxin :
Nitrogen fixation Bacteria a liter per hectare (F4). The
experimental design was a complete randomized block
design (CRBD) with three replications. The plant spacing
was 40 cm and row spacing was 50 cm with 1-2 cm
seeding depth. The length and width of each plot were 8
and 3 meters. The total number of plants in each plot was
40 plants. Irrigation was applied by furrow method.
Phosphate solublizing bacteria and Nitrogen fixation
bacteria were given to plant through irrigation when plants
were at two true leaves stage. The plant characteristics
were sampling and measuring 25 days after planting and
repeated weekly. 10 plants were picked from each plot to
quantify the plant parameters like roots, stems and leaves
weight after dried by oven at 75°C for 72 hours. After
dried the extraction was performed in the laboratory. To
measure the essential oil amount, Clevenger apparatus and
water distillation method was used; 100 grams of leaf
powder and dried shoot was poured in 1 liter flask of
device and 800 ml water to it and heated by 120°C for 2
hours. Statistical analysis of the data based on complete
randomize block and comparing their average by (LSD
test at 0.05), analyzing the data using SAS 9.1 software.

3. Results and Discussion

3.1. Plant Height

The analysis of variance table showed that the year and
treatments had significant effects on plant height at 0.01
levels. Among the treatments, N100P80K100 application
with an average 53.42 cm had highest and control with
38.81 cm had least amount. Results show that the
application biofertilizer have leaded into significant
increase in plant height comparing to control.

3.2. Length of Flowering Branches

The treatments had significant effects on Length of
flowering branches at 0.01 levels. With the treatments,
N100P80K100 application with an average 15.67 cm had
highest and control with 9.39 had least amount. Results
show application of Nitroxin has leaded into significant

increase in Length of flowering branches compare to
control.

3.3. Number of Branches

Investigating analysis of variance table show that the
year and treatments had a significant effects on number of
branches at 0.05 levels. Between the treatments,
N100P80K100 with an average 18 branches had highest
and control with 11.22 beaches had least amount.

3.4. Number of Leaves on Main Stem

The Study for analysis of variance table showed that
year and treatments had significant effects on number of
leaves on main stem at 0.01 levels. N100P80K100
application with an average 181.67 leaves had highest and
control with 124.44 leaves had least amount. Application
of biofertilizer had a significant increase in number of
leaves on main stem compare to control.

3.5. Number of Flowers Per Plant

The analysis of variance table showed that year and
treatments had a significant affects on number of flowers
at 0.05and 0.01 levels. The highest mean of number of
flowers showed in N100P80K100 treatment with 248.78
leaves and control with 98.89 leaves had least amount.
Results show that application of biofertilizer has leaded in
to a significant increase in number of flowers compare to
control.

3.6. Seed Weight

The Study for analysis of variance table showed that
year and treatments had a significant effects 1000 seeds
weight at 0.01 levels. N100P80K100 application and
Nitroxin with an average 0.71 g had highest and control
with 0.49 g had least amount. Usage of biofertilizer had a
significant increase in 1000 seeds weight stem compare to
control.

3.7. Fresh Weight Flowering Branches

The Analysis variance table showed that year and
treatments didn’t have a significant affects on fresh weight
flowering branches. The highest mean of fresh weight
flowering branches showed in N100P80K100 application
treatment with 14.68 and control with 12.17 g had least
amount.

3.8. Dry Weight Flowering Branches

The Study of analysis variance table showed that
treatments didn’t have significant effects on dry weight
flowering branches. N100P80K100 application with an
average of 4.71g had highest and control with 3.92 had
least amount.

3.9. Leaves Dry Weight

Study for analysis of variance table showed that year
and treatments had a significant effects leaves dry weight
at 0.01 levels. N100OP80K100 application with an average
20.74 g had highest and control with 15.74 g had least
amount. Usage of biofertilizer had a significant increase in
leaves dry weight stem compare to control.
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3.10. Shoot Dry Weight

Analysis of variance table showed that year and
treatments had a significant affects on shoot dry weight at
0.05 and 0.01levels. N100P80K100 with an average 45.18
g had highest and control with 33.4 g had least amount.

3.11. Biomass Yield

Analysis variance table showed that year and treatments
had a significant affects on biomass at 0.05 and 0.01 levels.

N100P80K100 application with an average 2824 kg.ha®
had highest and control with 2088 kg.ha® had least
amount.

3.12. Yield of Essential oil

The Study of analysis of variance results showed that
experimental treatments had significant effects on
essential oil yield at 0.01 levels. N100P80K100
application with an average 6.39 kg.ha™ had highest and
control had least amount (3.72 kg.ha).

Table 1. Complex analysis variance of effect of fertilizers on Hyssop characteristics in 3 years

SOV Year (Y) Ey Fertilizers (F) Y.F Ef

CV%
DF 2 6 3 6 18
Plant Height 254.75 ** 14.33 151.21 ** 37.080 * 9.44 7.18
Length of flowering branches 11.29 ns 10.11 70.45 ** 5.790 ns 4.43 17.52
Number of branches 39.25* 3.83 39.23 * 8.916 ns 153.66 11.37
Number of leaves on main stem 8627.58 * 4067.63 5004.96 * 329.54 ns 1538.60 15.63
Number of flowers 7365.02 * 7779.86 40622.9 ** 2515.40ns 1443.89 12.55
1000 seeds weight 0.17 ** 0.02 0.09 ** 0.01* 0.005 11.98
Fresh Weight flowering branches 1.720 ns 25.36 13.00 ns 2.260 ns 6.412 19.27
Dry weight flowering branches 0.64 ns 1.92 1.42 ns 0.23 ns 1.052 13.7
Leaves dry weight 57.44 ** 2.8 57.44 ** 2.970 ns 6.173 14.23
Shoot dry weight 791.89 * 106.09 295.05 ** 25.120 ns 6.17 19.88
Yield of essential oil 0.270 ns 8.05 13.30 ** 0.050 ns 29.09 17.34
Yield of biomass 3093382.0 * 414490.4 1152360.1** 98196.30 ns 224809.6 19.88
**: Significant at 1 % levels. *: Significant at 5 % levels. ns: no Significant.

Table 2. Effect of fertilizers on three-year mean of characteristics in Hyssopus officinalis L.

Characteristics Year 1 Year 2 Year 3 LSDsy,  F1 F2 F3 F4 LSDse
Plant Height (cm) 41.49b 38.91b 47.86a 2.63 38.81c 4851a 41.63bc  42.08b 3.04
Length of flowering branches(cm) 11.33a 1158a 13.12a 181 9.39¢c 15.67a 10.33¢c 12.67b 2.08
Number of branches 12.75b 1250b 15.75a 251 11.22b 18.00 a 11.89b 1356 b 2.89
Number of leaves on main stem 182.25a  129.58b  147.17b  33.64 124.44b  18167a 149.0ab  156.89ab  38.84
Flower numbers 196.5a 159.4 b 1495b 32.59 98.89 ¢ 248.78a  130.0 bc 196.22 b 37.63
1000 seeds weight(g) 0.711a 0.493 b 0.699 a 0.065 0.49b 0.71a 0.64 a 0.71a 0.075
Fresh Weight flowering branches (g) 1345a 12.72a 13.25a 2.17 12.17a 14.68a 12.20a 1351a 251
Dry weight flowering branches (g) 447a 4.06a 445a 0.88 392a 471a 4.05a 4.629 a 1.02
Leaves dry weight (g) 19.35a 15.06 a 17.94b 2.13 15.74 b 20.74 a 16.30 a 17.03 a 2.46
Shoot dry weight(g) 46.19a 29.95¢ 38.33b 6.51 3340b 45.18a 3357b 40.48 ab 7.51
Yield of essential oil (kgha™) 448a 472a 476a 1.09 3.72b 6.39a 391b 458b 1.26
Yield of biomass (kgha™) 2887 a 1872 ¢ 2396 b 406.7 2088 b 2824 a 2098 b 2530ab 469.58

Means within the same column and factors, followed by the same letter are not significantly difference (P < 0.05) using LSD test.

4. Conclusions

Application of chemical fertilizer (N100P80K100
application) had considerably increased the average of
plant height, length of flowering branches, number of
branches, number of leaves on main stem, number of
flowers on plant, 1000 seed weight, dry weight of leaves,
shoot dry weight, yield of essential oil and biomass dry
yield compare to control.

Using phosphorus biofertilizer (PSB) had considerably
affected the mean height of plant (41.6 cm), number of
flowers on plant (130) and 1000 seeds weight (0.64 Q)
compare to control.

Using nitrogen biofertilizer (Nitroxin) had considerable
increase on mean height of plant (42.1 cm), length of
flowering branches (12.7 cm), number of flowers on plant
(196), 1000 seeds weight (0.71 g), fresh weight of
flowering branches (10.3 cm), dry weight of flowering
branches (4.04 g), leaves dry weight (17.0 g), shoot dry
weight (40.5 g), yield of essential oil (4.1 kg.ha™) and
biomass dry yield (2530 kg.ha™) compare to control
treatment. These results are in agreement with those
obtained by Haridy et al (2001) [5] on lemongrass, El-
Ghadban et al (2002) [3] on Origanum majora and Hanafy
Ahmed et al (2002) [4] on rocket plants. Finally, the
results showed a beneficial effect of bio fertilizers on the
growth characteristics and essential oil yields of hyssop.
The treatment of using bio fertilizers application are
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recommended for increasing the dry yield of flowering
branches and yield of essential oil of Hyssopus officinalis
L. in the region.
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