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Table 1- Physical and chemical properties of soil tested
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Table 2- Characteristics of the HPLC column to determine the compounds of Rosmarinus
officinalis extract
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Time Solvent A (%) Solvent B (%)
0-5 80 20
5-10 75-80 25-20
10-15 75 25
15-20 50-55 50-45
20-25 55 45
25-30 15-65 75-35
30-35 10 90
35-40 10-80 90-20
40-45 80 20
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Figure 1- Chromatograms related to HPLC analysis of Rosmarinus officinalis extracts
under drought stress
(1- camphene, 2- camphor, 3- a-terpinene, 4-linalool L, 5- 1,8-cineol 6- a-pinene and 7, 8,
9- other compounds)
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Figure 2- Mean comparisons of a-pinene content in Rosmarinus officinalis under drought,
salinity and control treatments
(Means in each column fallowed by similar letters are not significantly different at the %5
probability level (LSD Test)
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Figure 3- Mean comparisons of a-terpinene content in Rosmarinus officinalis under drought,
salinity and control treatments
(Means in each column fallowed by similar letters are not significantly different at the %5
probability level (LSD Test)
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Figure 4- Mean comparisons of camphene content in Rosmarinus officinalis under drought,

salinity and control treatments
(Means in each column fallowed by similar letters are not significantly different at the %5
probability level (LSD Test)
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Figure 5- Mean comparisons of camphor content in Rosmarinus officinalis under drought,
salinity and control treatments
(Means in each column fallowed by similar letters are not significantly different at the %5
probability level (LSD Test)
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Figure 6- Mean comparisons of linalool L content in Rosmarinus officinalis under drough,
salinity and control treatments
(Means in each column fallowed by similar letters are not significantly different at the %5
probability level (LSD Test)
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Figure 7- Mean comparisons of 1,8-cineol content in Rosmarinus officinalis under drought,
salinity and control treatments

(Means in each column fallowed by similar letters are not significantly different at the %5
probability level (LSD Test)

v


http://arpe.gonbad.ac.ir/article-1-306-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-11-18 ]

a9l Sl I (B 5 g1 (659 9 Subd SIS T

Syl gyl gme g by, ol addlas 0y90 SLuS 5 ol L5 aS ol lis G pl gl
5 linalool L .o-terpinene .a-pinene .camphene 5. Sis 25 3l 0 a5 (g 5ba
ol plad Saalidl s & (Sas i 56 cow 1,8-Cineol oS 5 Ll ozl o158 camphor
Ui o a0 sdel Cawods Lol o i el ails 8 melS Lulis ol e ash
siabesl ol LS a5 55y 0,0 VAH /0 (l5e 4 CAMPhENE oS 5 & gy e ol 4 s  Sis
Dunford and ) _asSaig ,o0 owlel (il cow ol G5 gl jo a5 olidss plo b
Aliabadi-Farhani et al., ) 4 4.55,0L 4 (Ghorbanali, et al., 2001) »; - «(Vazquez, 2000
Syl cdllas el sus (2009

sanlie (g ko, olS 5 Sis mhaw o> 1w, p ,o (Azza et al, 2009) o, Kea 4 15
el oo Jol> 59, Vo gslel Alols [les ,0 O-PINENE (oS 5 (s duoyd o 3YL a5 03s,S
olF L as J o w)ls &plae 398 s L 1,8-CiNeol e 5 50,0 Gubzs ol 5l Jol> b
5 Gobiy > 5 Sl 5 5 sl Oliee 55, 2 OZtUTK et al, 2004) o Sen 5 5,55
a5 «laalews o (Norozpoor and Rezvani-Moghaddam, 2006) soie Slss, 5 55553,
Jedods a5 Wlosgas (5,158 dione 51 (o)l Cillas wiles 57 (5155 el sall 4 cons
wsl slocdplio 0l G jiwgd b o (n)S codi (S s Wl e ad, als
sebate 4 a5 bl il jo lalS s sads slecudsale saw o (Turtola et al., 2003) 540 o
. (Aliabadi-Farhani et al., 2009) coul Joko Gysmmlonnst 5l 5,5 5l>

20 L2l b b ol Lialidl &5 ws S Lo (Ozturk et al., 2004) o Sen 5 5,455
Sl el 43 )5 O jse (55 G5 j0 A Sladed ple o el ol s ay g ol il Gl
o3kl 6550 oole (Riaze et al., 2007) ay5i o uilol o,Slos 2alS )8 (5,08 (525 camliol
oks; 9 (Ashraf and Akhtar, 2004) «ljl, o Luilel ol «Hornok, 1996) gl o
59 Jolome S L aS Liws ol (59, 2 (siolosl jo .ol eas 3,155 (Ashraf and Orooj, 2006)
El-) coul oo oS jo Luilusl JSis ciBgs g 0y (2alS b jed ol a5 ol saslice o9 ooy (5Ll
SelS 59, 21y kel Of (5,58 31 cwyp 5o wline s o (Keltawi and Croteau, 1986
El-) 05i oo Luilul 0 Slas (s0u0,0 V) 2alS el Ol (5,50 45 09 00 aduiie g g5 00
(85 Siali8l A ol samline dugh oS (59, » Andms o (Keltawi and Croteau, 1987
Udagawa et al., 1995; Arazmjo et al., 2017; Walters ) sas oo Lzals 1, Luilul 5 cdale
2 S iz b Gl gl i a5 aas cdbe ol wse Slidss ol ples (et al., 2016
35l Gl ol Gubios gl b aS Wyls a5l el logas oL oluS 5 s,

A


http://arpe.gonbad.ac.ir/article-1-306-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-11-18 ]

AY bl 3l gl o lond o3y 0193 | AU (555l oS 53,8 i 4t

Kg, ol Lol s)ls a5 Jloayl Loyl 1o 1) 095 b aisS oo (D5 25 L)y 0 el aix e

CldS 5l ey 5 08 o0 (BT DLeS 5 0 (guz Dl Gy Bile Lald A5 s glagg, )0

25 9 (o5 5l g5 e 5,8 0al Jleel gla i 50 Cod ol alS SluS 5 g, i
A oddlice b Bafos ol o d.gaT a0 lis 1) glakasde JB slacglas s gy Jayl i b
b e b s axal (o olS slcldalin adg als S e 0l |y Cdlas ()
4 il olS iy, Sy 0,les g 0B, 55 slol; Tl 8L cul (See (5,98 5 (S
adgs a5l elS o Shee (25 Ll il 50 (g)leg, oS s, S 0,Sdee RalS L 00 o)le
S 0 ,Slee QL@L,S 3 BN o)fl “”L’cs" OS5 b il yudas 4565l g adgl slacadalin
Slaws pl jo dhaoe sl il Cudie il 5 widl sod gueed (LS el g g v,
O S ‘_#LM sl ol uSe sa;Lf lisee SluS 5 o)fl Syle slotsg Coon QL:al,..f
aS oas Ol e Bxios (b 5l oles 68 ams lgieas Lol tasmo so ylid 095 5l alises slo s
ool p GlS Sl S Gl gl gledple o5 Gl GGl daoe sla i obml b

039 (5,90 il s b, oS WluS 5 (S w5 Pl ol s )0 4S e o

&lw

Aleksandra C.M., Neda M.M., Anamarija I.M., Marijana B.S., Ivan L.M., Ivana
J.S. 2011. Development of a rapid resolution HPLC method for the separation
and determination of 17 phenolic compounds in crude plant extracts. Central
European Journal of Chemistry, 9 (1): 133-142.

Aliabadi-Farahani H., Valadabadi S.A., Daneshian J., Khalvati M.A. 20009.
Evaluation changing of essential oil of balm (Melissa officinalis L.) under water
deficit stress conditions. Journal of Medicinal Plant Research, 3: 329-333.

Ashraf M., Akhtar N. 2004. Influence of salt stress on growth, ion accumulation
and seed oil content in sweet fennel. Journal of Bologia Plantarum, 48 (3): 461-
464.

Ashraf M., Orooj A. 2006. Salt stress effects on growth, ion accumulation and seed
oil concentration in an arid zone traditional medicinal plant ajwain
(Trachyspermum ammi). Journal of Arid Environments, 64: 209-220.

Azza A., EI-Din E., Eman E., Aziz S.F., Hendawy A., Omer, E.A. 2009. Response
of Thymus vulgaris L. to salt stress and alar (B9) in newly reclaimed soil.
Journal of Applied Sciences Research, 5 (12): 2165-2170.

f4


http://arpe.gonbad.ac.ir/article-1-306-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-11-18 ]

e g9l Cglio jI Byt 2 9 9 St GBS T

Baidez A.G., Gomez P., Del Rio J.A., Ortuno A. 2007. Dys functionality of the
xylem in Oleaeuropaea L. plants associated with the infection process by
Verticillium dahliae Kleb. Role of phenolic compounds in plant defense
mechanism. Journal of Agricultural and Food Chemistry, 55: 3373-3377.

Demir Kaya M., Gamze O., Yakup M.C. 2006. Seed treatments to overcome salt
and drought stress during germination in sunflower (Helianthus annuus L.).
European Journal of Agronomy, 24: 291-295.

Dunford N.T., Vazquez R.S. 2005. Effect of water stress on plant growth and
thymol and carvacol concentrations in Mexican oregano grown under controlled
conditions. Journal of Applied Horticulture, 7: 20-22.

El-Keltawi N.E., Croteau R. 1987. Salinity depression of growth and essential oil
formation in spearmint and marjoram and its reversal by foliar applied
cytokinin. Journal of Phytochemistry, 26: 1333-1334.

Ghorbanali M., Baher Z., Mirza, M., Rezaei M.B. 2001. Evaluation of some
growth parameters and quantitative and qualitative changes in the composition
Saturejasahendica under different irrigation regimes during the vegetative and
reproductive growth stages. Iranian Journal of Pajouhesh and Sazandegi, 52:
40-45. (In Persian).

Hornok L. 1996. Essential oil of Matricaria chamomillais affected by irrigation
regime and nitrogen in in two cultivars. Journal of American Society of
Horticultural Science, 13: 169-175.

Huang W.Y. Cai Y.Z., Zhang Y. 2009. Natural phenolic compounds from
medicinal herbs and dietary plants: Potential use for cancer Prevention. Journal
of Nutrition and cancer, 62: 1-20.

Jaafar H.Z.E., Ibrahim M.H., Fakri N.F.M. 2012. Impact of soil field water
capacity on secondary metabolites, phenylalanine ammonia-lyase (PAL),
maliondialdehyde (MDA) and photosynthetic responses of Malaysian
kacipfatimah (Labisiapumila). Journal of Molecules. 17: 7305-7322.

Kusano T., Berberich T., Tateda C., Takahashi Y. 2008. Polyamines: essential
factors for growth and survival. Planta, 228: 367-381.

Mozafarian V.A. 1998. Culture of Plants Name of Iran. Contemporary Culture, 435
p. (In Persian).

Norozpoor G., Rezvani-Moghaddam P. 2006. Effect of different irrigation intervals
and plant density on oil yield and essences percentage of black cumin (Nigella
sativa). Iranian Journal of Pajouhesh and Sazandegi, 19 (4): 133-138. (In
Persian).

Ozturk A., Ipek A., Unlukara A., Gurbuz B. 2004. Effects of salt stress and water
deficit on plant growth and essential oil content of lemon balm (Melissa
officinalis L.). Pakistan Journal of Botany, 36 (4): 787-792.


http://arpe.gonbad.ac.ir/article-1-306-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-11-18 ]

AY bl 3l gl o lond o3y 0193 | AU (555l oS 53,8 i 4t

Ramakrishna A., Ravishankar G.A. 2011. Influence of abiotic stress signals on
secondary metabolites in plants. Journal of Plant Signaling and Behavior, 6:
1720-1731.

Riaz P., Surendra S., Harting H. 2007. Effect of irrigation intervals and splitted
nitrogen on carvone content of Anethum graveolense L. grown in semi-arid
region. Journal of Horticulture Environment Biotechnology, 41 (4): 25-30.

Swamy K., Ram N., Rao S. 2008. Influence of 28-homobrassinolid on growth,
photosynthesis metabolite and essential oil of geranium. American Journal of
Plant Physiology, 3 (4): 173-179.

Tarraf S., Ibrahim M.E. 1999. Physiological response of rosemary, Rosmarinus
officinalis L. plant to brassinosteroid and uniconazole. Cultivation and
Production of Medicinal and Aromatic Plants, 230 p.

Turtola S., Manninen A., Rikala R., Kainulainen P.2003. Drought stress alters the
concentration of wood terpenoids in scots pine and norway spruce seedling.
Journal of Chemical Ecology, 29: 1981-1995.

Udagawa Y., Ito T., Tognoni F., Namiki T., Nukaya A., Maruo T. 1995. Some
responses of dill (Anethum graveolens) and thyme (Thymus vulgaris) grown in
hydroponics to the concentration of nutrient solution. Journal of Acta
Horticulture, 396: 203-210.

Walpola B.C., Arunakumara K.K. 2017. Effect of salt stress on decomposition of
organic matter and nitrogen mineralization in animal manure amended soils.
Journal of Agrcultural Science, 5 (1): 9-18.

Walters D.T., Aulakh M.S., Doran J.W. 2016. Effect of soil aeration, legume
residue and soil texture on transformation of macro and micronutrients in soils.
Journal of Soil Science, 153: 100-107.

o


http://web-dims.com/AgrisAp/View.aspx?file=EG2000002494.xml
http://web-dims.com/AgrisAp/View.aspx?file=EG2000002494.xml
http://arpe.gonbad.ac.ir/article-1-306-fa.html
http://www.tcpdf.org

