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ABSTRACT: The field experiments was carried out at the Horticulture Researches Sabhia
Station , Horticulture Research Institute, Agriculture Research Center, Alexandria, Egypt during
2014 to 2016 in order to study the effect of potassium and biofertilization on growth, chemical
composition of essential oil and major compounds of rosemary (Rosmarinus officinalis L.). The
experimental design was randomize complete block design with three replicates. The main
results could be summarized as follows: (1) the K+ fertilization treatments, differently, affected
the mean values of all studied characters, whereas the application treatment of (150 kg
K2S04/fed + NP mineral significantly, increased plant fresh and dry weights (g/plant), (2) the
application of 300 kg K2SO4/fed + phosphorein + Ceraline treatment; gave the highest chemical
composition (P and K%) and carbohydrate (%) during both seasons, whereas, the highest mean
value of N% was recorded by 450 kg K2SO4/fed + Cerealin + phosphorein, and (3) the
application of 20 L/fed Potassmage + phosphorein + Ceraline; gave rise to the highest
essential oil (%). Also, the various fertilizers; brought about the highest major's compounds (a-
Pinene, B- Pinene, Cineol, Camphor, Borneol, Borneol acetate and Eugenol) percentages
during 2015 season.
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INTRODUCTION

Medicinal plants occupy a prominent position, because of the increasing
demands of both the local industry and exportation. In order to cover such
increase, an increasing interest in the cultivation of medicinal and aromatic
plants has been settled in Egypt. Recently, a considerable attention has been
directed in the newly reclaimed lands and to improve the growth and the yield of
various aromatic and medicinal plants (Hassan et al., 2006).

Rosemary (Rosmarinus officinalis L.) Fam. Lamiaceae (Labiatae) is a
shrubby evergreen bush (grows in the Mediterranean countries) up to 2 meters
high with silver green needless, shaped leaves and pote blue flowers. The
whole plant is strongly aromatic and is one of the important medicinal aromatic
and spices plants. It is analgesic, antioxidant, antiseptic carminative, fungicidal,
nerving stomachic and toxic. It is, extensively, used in soap manufacture,
perfumes, especially meat products, as well as serves as a source of material
antioxidants (Lawiess, 1992).

Potassium is an essential macro-element for plant growth and it is
important in agriculture practices. It plays an important role in several
physiological processes in plant such as energy transfer, formation of sugars,
starch, and protein in plant (Kassem, 1997). Furthermore, biofertilization is an
important factor being used to produce without some mineral fertilizers that
cause environmental pollution problems and high rates of it; leads to decrease
the potential activity of microflora and the mobility of organic matters. Hence,
the attention has been focused on the researches of biofertilizers to provide as
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alternative to specific chemical fertilizer. In this context biofertilizers play vital
role for increasing the number of microorganisms and accelerate certain
microbial process in the rhizosphere of inoculated soil of plants which change
unavailable forms to the available forms of some nutrients to the plants
(Kandeel et al., 2001; Mohamed and Abdu, 2004; Hassan et al.,2006).

This research, hence, is an attempt to find out the best fertilizer
combination of chemical fertilizer and biofertilizer that enhance the vegetative
growth and chemical composition of rosemary (Rosmarinus officinalis L.).

MATERIALS AND METHODS

Two field experiments were carried out at the Horticulture Researches
Sabhia Station , Horticulture Research Institute, Agriculture Research Center,
Alexandria, Egypt, during two growing seasons of 2014 - 2016, in order to study
the effect of potassium and biofertilization on growth and chemical composition
of rosemary (Rosmarinus officinalis L.).The experimental design of the present
study was a randomized complete block design with three replicates.
Experimental unit for all treatments contains 9 plants.

The experimental soil analyses during growing season of the present
study were determined according to Page et al. (1982)as presented in Table (1).

Table (1).The physical and chemical properties of the experimental soil in

2015.
Soil properties 2015
A- Particle size distribution (%)
Sand% 30.50
Silt% 33.50
Clay% 36.00
Soil texture Clayey loam soil
B- Chemical analysis
pH (1:1) 7.40
EC (1:1) dS/m 2.30
1- Soluble cations (1:2) (cmol/kg soil)
K* 1.12
Ca™ 4.20
Mg*™* 3.20
Na* 8.10
2- Soluble anions (1:2) (cmol/kg soil)
CO=3+ HCO-3 2.90
CI 12.10
SO7, 0.55
Calcium carbonate (%) 7.80
Total nitrogen (%) 1.20
Available Phosphorus (mg/kg) 3.90
Available K (mg/kg) 170.90
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Plant material:

The rooted cuttings were obtained from MAPRD farm in AL- Quanater
Alkheria and planted in the field on February 8" 2014 in pots 50 cm diameter ,
and the treatments were conducted as follows:

1- 10 L Potassmage/fed + biofertilizer (Cerealine + Phosphorein).
2- 15 L Potassmage/fed + biofertilizer (Cerealine + Phosphorein).
3- 20 L Potassmage/fed + biofertilizer (Cerealine + Phosphorein).
4- 10 L Potassmage/fed + NP mineral fertilization.

5- 15 L Potassmage/fed + NP mineral fertilization.

6- 20 L Potassmage/fed + NP mineral fertilization.

7- 150 kg/fed K>SO4 + biofertilizer (Cerealine + Phosphorein).

8- 300 kg/fed K>SOy + biofertilizer (Cerealine + Phosphorein).

9- 450 kg/fed K>SOy + biofertilizer (Cerealine + Phosphorein).
10- 150 kg/fed K2SO4 + NP mineral fertilization.

11- 300 kg/fed KoSO4 + NP mineral fertilization.

12- 450 kg/fed K2SO4 + NP mineral fertilization.

13- Control (Recommended dose of NPK)

The plants were taking cut on November 15" 2014 and June 11" 2015
for both growing seasons 2015 and 2016. The plants were left in the field to the
second season 2016 and the treatments were reported on them during the
second season. The main average of two cut were calculate for all determine
characters of two seasons.

Applied mineral fertilizers:

Potassium sulphate (K2SQO,) (48% K20) treatments were used at rates of
150,300 and 450 kg/fedan. The used chemical fertilizers were mixed (NP) as
recommended dose as 300 kg ammonium sulfate (20.5% N) per feddan and
phosphorus at the rate of 300 kg calcium super phosphate (15.5% P»Os) per
feddan.NP mineral fertilizers added as constant level for different levels of koS04
and Potassmage (Treatments No.4,5,6,10,11 and 12).The recommended dose
of NPK (2:1:1) as control treatment was applied as ammonium sulphate
(20.5%N), calcium superphosphate (15.5% P>Os) and potassium sulphate (48%
K>0) at (150 kg/fed, respectively) which are the recommended dose.

All mineral fertilizers treatments were divided into three equal parts, the
first one was applied one month after sowing time, the second one was applied
after the first cut and the third one was applied after the second cut.

Applied bio- fertilizers:

The used bio- fertilizers of bacteria Bacillus megatherum and phosphorus
dissolving bacteria (P.D.B). Bacillus circulanis (silicate potassium dissolving
Bacterea) [K. D. B]. Potassmage contained Azospirillum Lipoferum and
Azotobacterea Chroococcum , and Cerealine provided from National Research
Center. Inoculations with biofertilzers were done with irrigation water on May 21
each growing season.
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At harvest dates in the two growing seasons, guarded plants were
randomly taken from each plot and the following characteristics were recorded:

Vegetative characteristics:
The following data were recorded at harvesting time of each cut season:
1. Plant height (cm).
2. Number of branches per plant.
3. Leaf area index (LAI).
4. Plant fresh weight (Q).
5. Plant dry weight (g).

NPK and total carbohydrate % analyses:

Element percentage and total carbohydrate (%) was conducted in dry
herb at 70°C for 72 hours, at constant weight then ground to a fine powder for
the determination of both nutrient elements and carbohydrates (Herbert and
Philips 1971).

Plant digestion was made on eight of the dried samples (0.2 g) by using a
mixture of hydrogen peroxide and sulfuric acid at a ratio (4:10).

1- Nitrogen % was determined using the micro Kieldahl method according to
Black (1983)

2- Phosphorus% was determined colorimetrically according to Jackson (1967).

3- Potassium % was estimated using flame photometer method according to
Richards (1954).

4- Total carbohydrates percentages in the herb were determined according to
Herbert et al. (1971).

Rosemary essential oil percentage:

The essential oil percentage was determined in the air dried herb
according to British Plarmacopoeia (1963) by solvent method in order to extract
the essential oil.

Essential oil analysis and its major's component:

The essential oils (for second growing season) were diluted in diethyl
ether (20 ml in 1 ml) and analyzed with GC (HP 8644) with flame ionization
detector (FID) on a fused silica 132 capillary column DB-5, 25 m in length, 0.32
mm i.d., and 0.5 mm film thickness.133 Helium was used as the carrier gas with
a flow rate of 1.6 ml/min; the detector 134 temperature was 260 °C, the oven
temperature was programmed to increase from 130 to 260 °C at a rate of
4 °C/min. The split injector was heated at 250 °C, the split 136 ratio was 15:1.
Data were processed on a DP 800 integrator. The percentage of majors
constituents (a- Pinene, B- Pinene, Cineol, Camphor, Borneol, acetate and
Eugenol) were estimated by measuring the peak area of the different
compounds of the chromatogram according to Heftman (1967) and Gunther and
Joseph (1978). Sources of the principal components of rosemary which used as
reference for determined essential oil of Rosemary by GC were Ciba Gigi, NY,
USA. For a- Pinene, B- Pinene, Cineol, Camphor, Borneol, acetate and Eugenol.
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Statistical Analysis:

The obtained data were, statistically, analyzed according to Gomez and
Gomez (1984). The L.S.D. at 5% level of probability was used to declare the
significant for differences among means.

RESULTS AND DISCUSSION

A- Growth parameters:

The obtained results, given in Table (2) cleared that fertilizer's treatments
exhibited a significant effect on all estimated traits during both seasons.
Application the treatment 150 kg/fed K.SOs + NP mineral, significantly,
increased plant height, fresh and dry weights (g/plant), except number of
branches/plant which was increased with application of 150 kg/fed K>SO4 +
biofertilizer NP (Cerealine + Phosphorein)during both seasons. Its could be
concluded that the positive effect on growth characters in response to KoSOq
fertilizer levels may be attributed to increasing maentration in plant tissues. The
previous results agree, more or less, with the finding of Rashed (2002) on
parsley, Abdel- Wahab (2000) on rosemary; Kandeel et al. (2001) and
Mohamed and Abdu (2004) on Foeniculum vulgare.

B- Chemical composition and carbohydrate (%):

The data in Table (3) showed that all treatment of fertilization affected,
significantly, chemical composition (N, P and K %) and carbohydrate (%) during
both seasons. It is clear from data that the highest mean values of chemical
composition (P and K%) and carbohydrate (%) resulted from the treatments of
300 kg/fed KoSO4 + biofertilizer NP (Cerealine + Phosphorein) in both seasons,
and the highest mean value of N% recorded by 450 kg KoSO4 + biofertilizer NP
(Cerealine + Phosphorein) in both seasons.

The increment of chemical composition (N, P and K%) and carbohydrate
content of plant leaves using the treatments of potassium sulfate and (NP)
biofertilization may be attributed to increase in the occupancy root zone of plant
as a results of adding fertilization treatments which reflected on nutrients uptake
by plants and confirm the enhancement of vegetative growth. Similar results,
more or less, were obtained by Kassam (1997) on rosemary, Kandeel et al.
(2001) and Abou- EI- Maged et al. (2008) on fennel; Rashed (2002) on
Petrselinium sativum. Likwise, the results showed significant differences for
potassium sulfate + NP biofertilization in both seasons , which gave the
greatest values for all chemical composition.
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Table (2). Growth characters of rosemary plants as affected by potassium and bio- fertilizer during 2015 and 2016
seasons.

Plant height No. of Fresh Dry
Treatments (cm) branches/plant  weight/plant (g)  weight/plant (g)

2015 2016 2015 2016 2015 2016 2015 2016
10 L/fed Potassmage+(Cerealine + Phosphorein)  39.80 45.00 26.07 29.30 200.3 191.4 90.8 91.60
15 L/fed Potassmage + (Cerealine + Phosphorein) 3550 4540 24.70 27.30 154.2 154.8 82.70 75.40
20 L/fed Potassmage + (Cerealine + Phosphorein) 36.30 4540 20.80 25.30 115.4 148.3 60.20 75.8
10 L/fed Potassmage + NP mineral fertilization 40.00 4960 33.20 31.50 112.2 127.2 58.7 64.7
15 L/fed Potassmage + NP mineral fertilization 42.60 4497 2270 33.30 93.5 93.87 46.5 50.90
20 L/fed Potassmage + NP mineral fertilization 3580 4760 27.80 33.10 211.3 223.00 97.7 122.30

150 kg K>SO./fed + Cerealine + Phosphorein 33.39 46.00 38.07 33.10 2254  243.30 98.9 123.6
300 kg KoSOy/fed + Cerealine + Phosphorein 31.16 31.87 39.70 4390 309.5a 310.60c 100.3 172.3
450 kg KoSOy/fed + Cerealine + Phosphorein 3090 4320 26.00 24.60 171.5 153.10 97.5 80.00
150 kg K>SO,/fed + NP mineral fertilization 31.10 46.80 2280 2247 1784  199.80 88.6 142.8
300 kg KoSO,/fed + NP mineral fertilization 44.26a 58.90a 31.70 43.70 28.40a 439.40a 201.6a 223.00a
450 kg KoSO,/fed + NP mineral fertilization 35.03 5297 36.50 39.60 207.50 228.60 157.0 185.5
Control 40.07 5470 35.70 39.20 292.10 267.50 150.4 190.6
L.S. D. g5 0.90 0.95 0.30 0.50 4.7 5.60 3.7 4.50
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Table (3). Chemical composition of rosemary as affected by potassium and biofertilizer during 2015 and 2016 seasons.

Nitrogen (%)  Phosphorus (%) Potassium (%) Carbohydrate (%)

Treatments 2015 2016 2015 2016 2015 2016 2015 2016
10 L/fed Potassmage + (Cerealine + Phosphorein) 3.10  3.30 0.43 0.52 1.62 1.65 43.60 44.20
15 L/fed Potassmage + (Cerealine + Phosphorein) 1.72  1.63 0.51 0.55 1.45 1.47 43.10 41.00
20 L/fed Potassmage + (Cerealine + Phosphorein) 2.30  2.41 0.59 0.63 1.48 1.52 44.50 38.00
10 L/fed Potassmage + NP mineral fertilization 2.61 2.70 0.60 0.67 1.50 1.53 41.60 40.70
15 L/fed Potassmage + NP mineral fertilization 1.90 1.98 0.46 0.52 1.56 1.60 45.70 41.30
20 L/fed Potassmage + NP mineral fertilization 1.75 1.88 0.45 0.68 1.59 1.64 50.70a  51.50a
150 kg K,SO,/fed + Cerealine + Phosphorein 244  2.66 0.71 0.79 1.63 1.67 46.40 47.30
300 kg KoSO4/fed + Cerealine + Phosphorein 285 272 0.65 0.73 1.69 1.71 45.30 46.20
450 kg KoSO,/fed + Cerealine + Phosphorein 3.98 3.50 0.54 0.63 1.65 1.70 44.70 48.60
150 kg K>SO,/fed + NP mineral fertilization 270 2.60 0.52 0.55 1.73 1.84 49.60 49.80
300 kg KoSO./fed + NP mineral fertilization 265 275 0.50 0.58 1.57 1.66 40.80 42.70
450 kg KoSOy/fed + NP mineral fertilization 3.04 3.20 0.46 0.53 1.67 1.70 42.90 43.10
Control 1.90 1.88 0.43 0.47 1.20 1.38 40.50 33.00
L.S. D. g5 0.40 0.30 0.04 0.06 0.05 0.16 0.51 0.48
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C- Essential oil (%):

The essential oil percentage was affected by using potassium fertilization
during both seasons; whereas, the highest essential oil % was found to be
recordes due to the application of 10 L Potassmage/fed + (NP mineral
fertilization) during both seasons as shown in Table (4). This may finding be
taken place due to the synergiatic effect of biofertilizers (Potassmage +
Phosphorein + Cerealine) to increase the availability of NPK to be uptake by
plants at a considerable rate to build up more metabolites necessary for
including the volatile oil synthesis. These results were in agreement with those
of Abdel Wahab (2000) on rosemary who used 100% NPK + organic manure,
which gave the highest values of volatile oil percentage in both seasons.

Table (4). Volatile oil (%) as affected by potassium and biofertilizer during
2015 and 2016 seasons.

Treatments 2015 2016
10 L/fed Potassmage + (Cerealine + Phosphorein) 0.42 0.50
15 L/fed Potassmage + (Cerealine + Phosphorein) 0.44 0.70
20 L/fed Potassmage + (Cerealine + Phosphorein) 0.51 0.75
10 L/fed Potassmage + NP mineral fertilization 0.57a 0.80a
15 L/fed Potassmage + NP mineral fertilization 0.38 0.45
20 L/fed Potassmage + NP mineral fertilization 0.54 0.76
150 kg KoSOy/fed + Cerealine + Phosphorein 0.53 0.74
300 kg K.SOy/fed + Cerealine + Phosphorein 0.51 0.73
450 kg K.SO,/fed + Cerealine + Phosphorein 0.48 0.55
150 kg KoSOy4/fed + NP mineral fertilization 0.45 0.54
300 kg KoSOy/fed + NP mineral fertilization 0.48 0.57
450 kg K.SO,/fed + NP mineral fertilization 0.55 0.77
Control 0.53 0.66
L.S. D. g5 0.03 0.04

D- Major components percentage of essential oil:

The effect of fertilization treatments on essential oil's major compound (a-
Pinene, B- Pinene, Cineol, Camphor, Borneol, acetate and Eugenol)
percentages are shown in Table (5). The results indicated that using
potassium's fertilization which had significant effect on the studied major
compound percentages of rosemary oil contents. The application of different
fertilization; gave rise to the highest percentages of major compounds in
2014/2015 season. Similar results were reported by Darzi et al. (2006) on
fennel, and Ismal et al. (2009) on Majoram plant.
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Table (5). Chemical composition of rosemary oils major components (%)
during 2016 season.

T/comp. a-Pinene pB-Pinene Cineol Camphor Borneol 22;?:;' Eugenol
1 12.07 3.01 13.92 17.52 11.49 6.03 2.44
2 14.60 3.75 18.97 22.63 12.84 6.89 2.67
3 15.20 5.13 19.13 21.72 9.14 7.27 1.24
4 16.82 4.91 19.44 23.51 10.06 7.09 1.84
5 12.22 3.46 17.63 21.11 15.80 9.00 1.32
6 10.90 3.12 20.52 27.52 11.88 9.98 2.28
7 14.87 3.34 21.76 27.01 11.01 9.83 2.01
8 13.99 3.37 21.88 27.25 10.26 9.31 2.00
9 14.1 4.02 21.91 27.58 10.06 9.02 1.91
10 13.71 4.39 21.12 28.53 9.26 8.10 1.32
11 16.89 4.32 21.53 23.45 7.76 8.43 1.28
12 15.71 3.33 19.72 23.72 7.48 7.76 1.29
13 11.99 3.50 19.25 24.66 13.75 10.76 1.31

L.S.D.g05 0.05 0.03 0.50 0.40 0.30 0.45 0.12

REFERENCES

Abdel- Wahab, M. (2000). Effect of fertilization and irrigation on rosemary and
Geranuium plants under Sinai conditions. Ph. D. Thesis, Fac. Agric.
Hortic. Depart. Fac. Agric. Kafr EI- Sheikh, Tanta Univ.

Abou- EI- Maged, M. M., M. F. Zaki and S. D. Abou- Hussein (2008). Effect of
organic manure and different lebeis of saline irrigation water on growth
green yield and chemical content of sweet fennel. Aust. J. Basic & Appl.
Sci., 2 (1): 90- 98.

Black, C.A.(1983). Methods of soil analysis part 1 and 32 . Soil Sci. Soc. Amer.
Lne. Publ., Madison.Wixconsin, USA.

British Pharmacopoeia (1963). Determinations of volatile oils in Drugs.The
pharmaceutical Press. 17 Bloomsbury square, London, WCI.

Drazi, M. T., A.Ghalavand, F. Rejali and F. Selidkon (2006). Effects of
biofertilizers application on yield and yield component in fennel
(Foeniculum vulgare,Mill)., Iran J. Med & Aroma. Plant. 22 (4).

Gomez, K. A. and A. A. Gomez (1984).Statistical Produces for Agricultural
Research 2nd Ed. John Wiley & Sons Inc. New York.

Gunther, Z. and S. Joseph (1978).Hand Book series in Chromatography CRC
Press, Inc.

Hach, C. C., S. V. Brayton and A. B. Kapelove (1985). Powerful kjeldahl
nitrogen method using peroxy mono sulfuric acid. J. Agric. Food Chem.,
33:1117- 1123.

Hassan, A. Z. A.; M. Ghaballah, M. Abdel- wahab and A. M. Ghobashy
(2006). Response of rosemary plants organic and biofertilization in
replacement chemical fertilization. Egypt. J. Appl. Sci. 21 (11): 303- 322.

Heftman, E. (1967). Chromatography. Reinhold Pub. Crop. New York.

Herbert, D. D. and R. E. Philips (1971).Determination of total carbohydrates.
Methods in Microbiology.; 58: 209- 344.

562
Vol. 22 (3), 2017




J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Ismal, A. G., E. M. Desouky, Y. Gamal, M. Galal, A. A. Arafa and A. M. Abou
Seer (2009). Effect of biofertilizer and organic phosphorus amendment
on growth and essential oil of marjorm (Majorana hoterisis, L.) Egypt
Acad. J. Biolieg. Sci. 1 (1): 29- 38.

Jackson, M. L. (1967). Soil chemical analysis.Prentic Hall of India, Prevate
limited, New Delhe. P. 115.

Kandeel, Y.R.; R.S. Nofal, F. A. Menesi, K. Reda; M. Taher and Z.T.Zaki
(2001). Effect of some cultural practices on group and chemical
composition of Foeniculumvalg mill. Processing of the fifth Arabian,
Honconfg. Ismailia, Egypt, March, 24-28 PP. 61-72.

Kassem, Aabeir, A. (1997). Effect of chemical fertilization on (Rosmarines
officinalis, L.) plant. M. Sc. Thesis, Fac. Agric., Cairo Univ., Egypt.
Lawiess, Julia (1992). The Encyclopedia of essential oils elements Book. Ltd

long Mead, Shoftesbury. Dorest Great. Britain.

Mohamed, M.A.H. and M. Abdu.(2004). Growth and oil production of fennel
(Foeniculum vulgare Mill.).Effectof irrigation and organic fertilization.Bio.
Agric. and Horti., 22: 31-39.

Page, A.L; R.H. Miller and D.R. Keeney (1982).Methods of Soil Analysis.2™
Edn. Am. Soc. of Agron., Madison, WI., USA.

Rashed, M. M. Nahed (2002). Effect of fertilization on the growth and storability
of some aromatic plants. M. Sc. Thesis, Fac. Agric. Kafr EI- Sheikh.
Tanta Univ.

Richards, I. A. (1954).Diagnosis and improvement of saline and Alkaline soil.
U.S.A. Agric. Hand Book.No. 60.Gov. Prent off.

563
Vol. 22 (3), 2017




J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

@l pailall
@A) o) cligfag gpadl) galll o gsaad) lilly ulisd) sacdl) AL
Olllaa alild

Oladi s Ball gie Cun o aln) o Glgda) patl) A
Olfie teaaa daaf plia
eae AUy Aeals + L2L Ul ey 3l S Sl o ly) aud®
e Ayl dae ) Gl S 5e dpplaally dpdall GULAY Cygay
Aphalls Akl bl ¢ 8

¢aeh Gl 35 ol Gy dgaac Lmaally ol Ciay dlaag Aliall dpail) Cuedl
slisd) gseally amall apanall 86 ALDAl YY1 D Y010 (e Sies sal ange oW eae dpusi)
GileUaill araaly Ayl Creaa —glilasll clilal el gid) duwdly gsleSl gginally salll e
fok Lad il aal (adlh (Sayy ol jSa EOI ae ALK A gl
i€ aaSion Aldedl dile) aie Glaall 8 e dibia af O medl) Db
Glally o5l sl el Jola Aggine caly Hstusdlly Cpmgll Saxall dsandl) 4 Gladfa saulisll
Sl cbel Gl + Gpshugll + oladfasulis S aal Yoo Al Ala) a2 (@l/aa)
Aila) Ll e sall DS (8 <00 50,QU Al Al (spmlislly sl sl ddll) (glasS (s5ina
NS ol Dl Bl saly ) @l st + e T aifasulis S aaS g0
Laf il Gagie B el callipudl + Gpsiugll + )3/ zlosaulion 1 Yo Gilaa) ol . Gensal
(I]— Pinene, [0-Pinene, Cineol, Camphor, <yl dllaall el <Al tm)\ < ng Landill ol
Yeve gl 8445 40 Borneol, acetate and Eugenol)

564
Vol. 22 (3), 2017




J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

565

Vol. 22 (3), 2017



