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Table 1- Soil physical and chemical characteristics of experimental location

SBocdl d” oS 55 Gjes B M‘“"u" S & ! e calaa
Soil texture Organic carbon (%) Total Phosphorus - Potassium pH EC
Nitrogen (%)  (ppm) (ppm) (dsm™)
9 0.59 0.063 13.2 135 7.24 3.21

Loam
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Table 2- Chemical properties of cow manure and vermin compost

) O39r P iy S el
35 g9 Total Phosphorus  Potassium EC "|_"|
Nitrogen(%)  (mgkgy)  (mgkg? (dsm) P
35 355 0.57 0.09 11 6.1 6.8
Cow manure
CogenS 029 13 13 12 5 6.9

Vermi compost
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Table 3- Fertilizer recommendation for vegetables cultivation based on soil analyze (59)

Nitrogen Phosphorus Potassium
(K - 5 Olhud " W oW
oS 5] i Je s g ooy ey Sllg
Organic Triple super . Potassium
Urea Phosphorus Potassium
carbon (kg.hah) (mg.ha)) phosphate (mg.ha)) sulphate
(%) ' ' (kgha) ' (kg.ha)
<0.5 500 <5 150 <150 200
051 450 5-10 100 150-200 150
1-15 350 1-15 50 201-250 100
>15 250 >15 0 >300 0
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Table 4- Results of analysis variance (mean squar e) for some vegetative growth parameters of coriander as affected by
organic, biological and chemical fertilizers
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Table 5- Results of mean comparisonsfor some vegetative growth parameters of coriander as affected by organic, biological
and chemical fertilizers
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Table 6- Results of analysis variance (mean squar e) for some vegetative growth parameters of coriander as affected by
organic, biological and chemical fertilizers
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** * and ns significant difference over control at P< 0.01 and P< 0.05 and not significantly, respectively
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Table 7- Results of mean comparisonsfor some vegetative growth parameters of coriander as affected by organic, biological

and chemical fertilizers
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Treatm“ents Biological yield Economical yield > Essential oil Essential oil yield
(kg.ha™) (kg.hah Harvest per centage (g.hah)
index (%)
aala 1796cd 7730cd 43b 0.15ab 1167bcd
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95 358
1920cd 806bcd 41bc 0.07c 557d
Cow manure
oz 029 1867cd 702bcd 37bcde 0.12bc 860cd
Vermi compost
@L"“ 3‘6_ . 1506d 426d 27de 0.15ab 643d
Chemical fertilizer
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| 955 sl 1872cd 552cd 29cde 0.19 1032bcd
Biosulfur-cow manure
CusgpaS (50 )99l gugn
Biosulfur- vermin 2073bc 820bcd 39bcd 0.15ab 1254bcd
compost
stbrond 355 — sl guge
Biosulfur- chemical 2626a 1050b 39bcd 0.15ab 1690abc
fertilizer
35355 i ysSue
M ycorrhi Zae-Cow 2501ab 1048b 42bc 0.18ab 1902ab
manure
CusgraS (0y9-132)5500
Mycorrhi Zae- vermin 2089bc 804bcd 38bcde 0.14ab 1179bcd
compost
tlbrond 365 =158
Mycorrhi zae- chemical 2602a 1468a 55a 0.17ab 2602a
fertilizer

Bl gyl dze gld Mo gy g 5 S e By S Blas gl sla b g yn )
Similar letter in each column indicate no significant difference in 5% level
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Figure 1- Shoot growth (mm) of fig different cultivarsunder drought stress different treatments
(Different letters in columns according to LSD test was significantly different at level of 0.05)
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Figure 2- New leaf number of fig different cultivarsunder drought stress different treatments
(Different letters in columns according to LSD test was significantly different at level of 0.05)
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Figure 3- The effect of drought stress different treatments on the new leaf number of fig different cultivars
(Different letters in columns according to LSD test was significantly different at level of 0.05)
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Figure 4- Leaf area (cm?) of fig different cultivarsunder drought stress different treatments
(Different lettersin columns according to LSD test was significantly different at level of 0.05)
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Figure 5- Shoot wet weight (%) of fig different cultivarsunder drought stress different treatments
(Different letters in columns according to LSD test was significantly different at level of 0.05)
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Figure 6- Shoot dry weight (%) of fig different cultivarsunder drought stress different treatments
(Different lettersin columns according to LSD test was significantly different at level of 0.05)
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Figure 7- Total root length (mm) of fig different cultivars under drought stress different treatments
(Different |ettersin columns according to LSD test was significantly different at level of 0.05)
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Figure 8- The effect of drought stress different treatments on root area (mm?) of fig different cultivars
(Different letters in columns according to LSD test was significantly different at level of 0.05)
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Figure 9- Root wet weight (g) of fig different cultivarsunder drought stress different treatments
(Different letters in columns according to LSD test was significantly different at level of 0.05)
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Figure 10- The effect of drought stress different treatmentson root dry weight (%) of fig different cultivars
(Different letters in columns according to LSD test was significantly different at level of 0.05)
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Figure 11- Root dry weight (g) of fig different cultivarsunder drought stress different treatments
(Different letters in columns according to L SD test was significantly different at level of 0.05)
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Figure 12- Ratio of Root to shoot of fig different cultivars under drought stress different treatments
(Different lettersin columns according to LSD test was significantly different at level of 0.05)
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Table 2- The average squar e of the ANOVA effect of drought stress on some leaf physiological characteristics of different
cultivars of fig
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Figure 13- The effect of drought stress different treatments on relativewater content (%) of fig different cultivars
(Different letters in columns according to L SD test was significantly different at level of 0.05)
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Figure 14- Relative water content (%) of fig different cultivarsunder drought stress different treatments
(Different lettersin columns according to LSD test was significantly different at level of 0.05)
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Figure 15- Electrolyte leakage (%) of fig different cultivarsunder drought stress different treatments
(Different lettersin columns according to LSD test was significantly different at level of 0.05)
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Figure 16- Total Chlorophyll (microgram per mm) of fig different cultivars under drought stress different treatments
(Different letters in columns according to LSD test was significantly different at level of 0.05)
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Figure 17- The effect of drought stress different treatments on leaf prolin content (micromoles per gram of wet weight) of fig
different cultivars
(Different lettersin columns according to LSD test was significantly different at level of 0.05)
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I nteraction between humic acid and potassium sulphate on wet weight yield in Hypericum perforatum in first
harvest
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Figure 2- Interaction between humic acid and potassium sulphate on dry weight in Hypericum perforatum in first harvest
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Figure 3- Interaction between humic acid and potassium sulphate on wet weight in Hypericum perforatum in second har vest

(St g0 15 0 53 5 o) el 3o
Essintial oil(mgr/ 100 gr.dry sample)

= 100K
60K
= QK
40H 20H OH
SO 53 ) Spogud !

Humic acid(L/hec)

1y IS 53 ool Cuwd ay (bl ol jme o iSoe (5 Jlowd ke (5T -€ UKW
Figure 4- Interaction between different treatments on essential oil content in Hypericum perforatum



IVAF 5l Foylod « YA ul ((55)9LesS @obo g pole) SLEl pole 4 s oYy

‘_5)_:1 o Lto.)gf .)):.)K 2 U)I}’ pis Couws) b)j}o .)l}o ul)-uo umtblf
Wb dwled sadgi il lise il o g atbly 4l

olS g Sk ol ole clile

4305 G O)S YV ja 5l pad by jlodds by lalS
)5 5138 oy 3990 35 (el 9 sied (i) 951 polis
ol 0s0l ¥ Joda 55 gulis

Ol = el 395 o3l Sl &5 amd o (LS ¥ 0jled Joo
&2 Lol il I dine 510l )3 00 il (190 9 yhud
i ey Spogen Sl o3l Sl Yo gtne (poliy (e
Jlie sl s dre by 5 5958 Oliwe 2 bl o I3 e
9 0390 e 2 Lol 5 I ime yand (e 2 395 £95 9 (0
ol Hd Uno 5 puulis

sl 5 sty 355 03l 53l (S s dglio £ 50 IS
e Ui (ol J5 53 95l polie plise )3 1) Sngen

ety Bliee gglaw o 03y (Ui 0 JSB 5> oS ek len
2 Sile a b il asly b gxe GME] wlS bwy Ol Qi
oanliie &)l s 53 5l wanlis g Uy Kgg 5 Koo giaws
G odbliie jo5 b da i 3)50 40 s ped 33,5 o
dh iy b olien 2 395 2015 5 byt Yl s (i
gl Kgg g Kaon oy a8 olsy dis 5550 )0 Lol taizily
alds Ko e o Uy b 90 oyl ey Lol 005 09 59 )l sine
W odsd (gl me

45 b pasude dmd o Ui 1) (nKke dunlie a5 S
1 o 236 o YU 5 sl Sl e o 5V
Ol S 0ml 0,5 oanlie Sagd ol 53 o8 g maliy 355
L el 2nli pdaw 45 bgspo sl 93 o 5 ol Cawd 4 uileol
Sl 5 S 53 pS3lS 0o i J il 355 e 251
Cowd 4y bl e S 53 il Cund U joo jl Shogud Sl
53 ol cowd d il e bl ial38l I gxe yobo 4y oal
Sy cilbas (YF) oyKen g 0ol gl b islejl o]

&9 S g 95l sladgS plajen 35 (MA) ) Sen 5 5
Matricaria ) asgb 5,5 guilwl oljme Gial33l o1y JT oS
Olejon 3)LS 4 Woly ol o)l 63,5 o) » (Chamomilla
s i3 8l cael da T 68T 3,8 4 Cand 095 £95 93 o
el bagS ol 0yl a8 wi dlpdiig deldl jo .a (il (l5e0 5o
bl a8l o s 4 g a5 Gl 4 S slel g sluss il3l
by a1y

h 0595 9 plly ilises zolaw 31 (V0) (e 5 )91 e
=, (Tanacetum balsamita) olS > bl e il581 5
o @b 395 Gliee VL 3 il Glie (VL 038
51 mill il 531 55 098 £95 93 ol lojen 3,18 el cand
oLl Couwlio ayis @S 058 pMel lais cpl bl Ho gxe
A5 50 52550 Sl e Cpll s sl sladgS S
Ol )3 ol 85 w0 S5 2 258 o0 5 sl gilie
090 dlgo s 13 153 plerdgn (gl ys 13 & plag ]
aS wih Labl peimmen Lol ol Jids aitun Sge a3
o JLos a0 g0, Slas Lials Cun (ol dlge 3908 oS jglailan

IS 3 9,5 polie Clilé il ly 4525 £ Jgsar
Table 4- Analysis of variance of the macr o elements concentration in Hypericum perforatum

ICHJOVES JF o9 &3l an > %K %N %P
el 2 0.396" 0.04™  0.008™
Potassium
Spogep Syl
Humic acid 3 653" 0.0143" 0.0109™
x v * -
Saoged dpul gkt 4 1015 03 0.0365°
Potassium*Humic acid
e 18 0.037  0.037 0.037
Error

M gze o5 pae NS oyd V 50 Jlois| o 3 (g5 gime i 5 4y 2 g 3
#,%%: Significant at 5 and 1% possibility level respectively; ns: None significant



OYD ooty IS oilasl 5lm0 9 355hos by 32 Srogaditnmsl 3 pooaslity Slilgas 3,18 b (oo 2

1.4
1.2

1

0.8
0.6
0.4
0.2

Todws da wolic
Absorbed elements,

0

&l dopd

)imé.bp).)

= 100K
60K
mOK

ol Loy

15 U 53 00l i 9,5lo ol (a0 gt aslly o £ sl (ke dunglie -0 JS5
Figure 5- Mean analysis of different levels of potassium on macro element absor ption in Hypericum perforatum

1.4 -

= 40H

Absorbed elements),

(Ko iy pobic il

Ol sy

)LJ:M)J

20H
= 0H

by oy

S S5 3ol e 955l polis (ol 2 Spogud st iliSes Zolaa (aSle duunglie -1 JSU
Figure 6- Mean comparison of different levels of humic acid on the macro element absor ption in Hypericum perforatum

wobod e 3hand s de )3 VAV (Mentha piperita) gl
Malva ) (eid (295 )3 mesly Olise (3825 3)90 (LS
g )3 g a0 V¥Y im yla 8o o YL, (SilVeStris
hacds ()58 /¥ m jlade oy a8 (Rhamnus frangula)
3 (V) ol Len 5 0,80 s b 0ol Cowd & =l 5 sow
aed | 3o 3y90 lalS ) 1) e ol U100 cilhae
ol 3905 )55 558 a1 jhed lise ol 51w g 208

Oyl cdbllas ely J5 3590 50 sdel Cawd 4 @l b mls

IS (5 5 4o

4395 g5 93 cnl 208 gl ol | ol @l Bl

Hao gdaw 9 Ho g (s 45 29800 olie YL JSU5 >

Lol 0,145 3929 oLS Lawgi ()9 st ol s 53 o gine lés
Ssoged el o p pVL (G Hao gdaw b gdaws 9 pl o
Sod Ol 30 Suogud duwl plaw dw o A 05 b Lo cugles
i liee YL Hag pda i 53 sl dgng o gime cugles
S9g la ime gl 500 Zolaw b e (sl 3 b o) el
WS 0dd by gme gles 508G b Hag g Ho o (y Lol il
(Y0) o)L g il ol U uivs oyl 5 sdel cwd & ol
olals 5l gyles 1y 95l olie yolie lie LT 0)0 cilae
o 2y el olizn 5 55,5 6831 el S alas 51 (s
oS )0 ey e Jlo lgis 4y aaidly by o p> +/A0Y olS



IVAF 5l Foylod « YA ul ((55)9LesS @obo g pole) SLEl pole 4 s dYr

2 oiad |5 sl olaay g J5 olawd [isl38] gy ik by jlews plw
Oil58l cde wilgi o el (bl gost o oS dgS 5 p)8" il
)8 b 3y50 5 opdize plw Oladss (0 a8 Abl uilwl 5
WU e 45 0 (Ui 5 0l 55 9)Sle polic 4350 ol 43,5
9 Sl 0395 )l ine (159,45 9 Hind il 2 by 395 3 )8
gl ok ol b o (VL )3 0dd Qe sl (e Laid

Sy i I gime

5 el J5 50, Shae Gl o 2 4 o b plg g0
S e yobo d pgd g Jol il > Sid g 5 gy e
o YL 3 e J5 LS liee 5 gl Bl 38l
ol 93 5 S Sli 39 sy gokans sl 5 KI0OHAO (o355
g Spoged el g ol o3l 15 Sl 93 2 )
SN gola plow o Cuud 95 £95 93 (ml Jolite S

b LS gyld gize

4 Cun KigoHao (6395 aaw (0 5YL )3 5 bl do )

&l

PhD Dissertation in TarbiatModarres

in different

1- Amanifar S, Aliasgharzad N., Ngjafi N., Oustan Sh., andBolandnazar, S. 2010. Effect of ArbuscularMycorrhizal
Fungi on Lead Phytoremediationby Sorghum (Sorghum bicolor L.).Soil and Water Journal, 22(1):156-170

2- Omidbaigi R. 2007. Production and Processing of Medicinal Plants. Behnashr Publication. 238PP.

3- Azizi M. 2000. The study on the effect of physiological and environmental factors on growth, yield and active
substances in Hypericumperforatumin vitro and in Vivo condition.

University of Tehran, Faculty of Agriculture, Department of Horticulture. 129PP.

4- Azizi M., 2005. Change in Content and Chemical Composition ofHypericumperforatumL. Oil at Three Harvest
Time. Journal of Herbs, Spices & Medicinal Plants, 13(2):79-85.

5- Gadzovska S., Maury S, Ounnar S., Righezza M., Kascakova S., Refregiers M,, Spasenoski, M., Joseph, C.,
andHagege D.,2005. Identification and quantification of hypericin and pseudohypericin
Hypericumperforatum L. in vitro cultures. Plant Physiology and Biochemistry, 43: 591 - 601.

6- BarnesJ, Anderson LA, Phillipson D. St. John's Wort (HypericumperforatumL.):.2001. A review of its chemistry,
pharmacology and clinical properties. J. Pharm. Pharmacol; 53: 583

7- Abou EI-Magd M. M.,Zaki, M. F.andCamilia, Y. 2010. Effect of planting dates and different levels of potassium
fertilizers on growth, yield and chemical composition of sweet fennel cultivars under newly reclaimed sandy sail
conditions.American Science.6(7):89-106.

8 Arancon N., Edwards, C., Lee, S., Byrne, R. 2006.Effects of humic acid from vermicomposts on plant
growth.European Journal of Soil Biology, 42: 65-69.

9- Ahmed M.E.,Derbala, M., El-Kade, A., and Abd, N. 2009. Effect of irrigation frequency and potassium source on
the productivity. quality and storability of garlic. Irrigation and Drainage, 26(3):1245- 1262.

10- Azizi M.,Omidbaigi, R. 2002.Effect of NP supply on herb yield,hypericin content and cadmium accumulation of
St. John’s Wort (Hypericumperforatum L.)ActaHorticulturae. 576:267-7.

11- Badawy E.M.,Maadawy, E.|l., Heikal, A. 2009. Effect of nitrogen, potassium levels and harvesting date on growth
and essential oil productivity of Artemisia annua L. plants. 4th Conference on RecentTechnologies in Agriculture,
600-616.Cairo, Giza, Egypt.

12- Bertali A., Cirak, C., Jamic, A. and Silva, T. 2010.Species as sources of valuable essential oil.Medicinal and
Aromatic Plant Science and Biotechnology .5(1):29-47.

13- CeciliaR., Juarez, R.,Craker, L. and Mendoza, A. 2011.Humic substances and moisture content in the production
of biomass and bioactive constituents of Thymus vulgaris.L.ArticuloCientifico. 34(3):183-188.

14- Hila M.H.,Selim, A.M. and El-Neklawy, A.S. 1992. Enhancing and retarding effect of combined sulphur and
fertilizers applications on crop production in different soils.In Proceedings Middle East Sulphur Symposium 12-16
February. Cairo, Egypt.

15- HassanpouraghdamM.B.,Tabatabaie, S.J.,Nazemiyeh, H.andAflatuni, A. 2008. N and nutrition levels affect
growth and essential oil content of costmary (Tanacetumbalsamita L.).Food. Agriculture and Environment.
6(2):150-154.

16- Hikaru A., Amzad, H., Yukio, I., Kenichi, Y., Kazuo, H., Yukikazu, 1. and Y oko, A. 2007.Effect of application of
N, P and K aone or in combination of growth, yield and curcumin content of turmeric (Curcuma longa L.).Plant
production science. 10(1):151-154.

17-

Khazaie H.R.,EyshiRezaie, E. and Bannayan, M. 2011. Application times and concentration of humic acid impact
on above ground biomass and ail
Research.5(20):5148-5154.

production of hyssop (Hyssopusofficinalis).Medicinal Plants



YV oely JF bl (o 9 9, 5has clhy p1 Sonogadiimnl g ooy Sligun 35158 il oy

18- KhaidKh. andHendway,S. 2009. Effect of chemical and organic fertilizers on yield and essentia oil of chamomile
flower heads. Medicinal and Aromatic Plant Science and Biotechnology,5(1):43-48.

19- Kuntal D., Raman, D., Thippenahalli, N.S. and Sekeroglu, N. 2007. Influence of bio-fertilizers on the biomass
yield and nutrient content in Stevia rebaudiana Bert. grown in Indian subtropics. Journal of Medicinal Plants
Research, 1(1),005-008.

20- Mert A. 2008.The effect of some agronomic practices on yield and yield components with quality of
Artemisiaannua L. PhD Thesis.Cukurova University, Ingtitute of Natural and Applied Sciences, Adana, Turkey.
(Cited afterOzgiivenetal.,Industrial Crops andProducts,27(1):60-64.

21- Michatojc Z. and Buczkowska, H.2009. Influence of varied potassium fertilization on eggplant yield and fruit
qualityin plastic tunnel cultivation. Folia Horticulturae, 21(1):17-26.

22- Prabhu M., Ramesh Kumar, A. and Rajamani, K. 2010. Influence of different organic substances on growth and
herb yields of sacred basil (Ocimumbasilicum L.). Indian Journal of Agricultural Research. 44(1):48-52.

23- Rgaman K. and Baakumbahan, R. 2010. Effect of bio-stimulant on growth and yield of senna
(Cassiaangustifolia).Horticultural Science and Ornamental Plant, 2(1):16-18.

24- Schwaob |.,Bessiere, J., Masotti, V., Viano, J. 2004. Change in essential oil composition in saint jon's wort
(Hypericumperforatum)aerial parts during its phonological cycle.Biochemical Systematic and Ecology.32:735-745.

25- Stef D., Gergen, |., Stef, L., Harmanescu, M., Pop, C., Druga, M., Bujanca, G. and Pop, M. 2010.Determination of
the macro elements content of some medicinal herbs.Animal Science and Biotechnologies, 43(1):122-126.



Journal of Horticultural Science
Vol. 29, No. 4, Winter 2016, P. 528-536

(85)9S @bu g psle) SLLL pole 49 y25
AYAZBYS .o TR oo F o)lod Y4 alsr

ISSN: 2008 - 4730

Yool JFYYe LLa

(©enotheramacrocarpa) (g e 8 (29,13 olS ;3 (5555 sl 95 pewlt O R

T s etS St = SIAE a5
WY/ F/ A 3l 5 gy

LXVOCS

39S el LS apin 5 o Sl 25 4 195 ol | e 3 (e sla sy ol it ] S 69

Ui g ol ol (60 4 Cuoglie olaw (o)l yekaie 4y Lidghy (pl ianl loyen oYL Cuenl jl glayiss g ggyld )l 5l 48 Onagraceae
25lS (695 s iy b e JS oLS (59 2 (B2l WolST o B 3 oitalejl pglate (s d plonl gy ISl Sl )3 eslsy 42355
(50958 oI (5,5l SIS 53 )15 A 53 (Y50 (oo VOS5 o) iy 23S e 93 5 (Vg (o WY 5 A0 Fr T io) maes
gy S (59 iy oo 05y S5 (39 5 5t S (359 45 2 15 oSy ebas tnlS 5§ S Jols gl b plogl YR Lo 5 dge
Ol 4 9 aw (VL )3 Jlwgd (lise & (6ysk 4 09 (6y98 Clald paw (VL 3 Sy 89l Jasld g (laie) Colin sigid
)DML.}M).) wl)sljpiwwuwlfw}wb d)wd:bth}A}u)Jw)»bwLJb)J)\fu&bwgmbd;wum).) VY
el 3708 (g (6355 e lod 4 Cand 2o 3 YV (e 41 ]y S 3 (6598 o (0 YL )3 uelly 3 ) (izmed 3)S S
L 155 g e 5 ALt Canglio inlofl ol 13 Yoo 5+ B Yo (50 zobaus 4y (o3 s b ol ] &8 5l L5 s bl 51 ol il

S5 olasl g g cutS (50 glge jl 08 0,Mes 5 ()
(Siodg i Adue 3 39290 OLeMbl 09 & aLBl oo (pne
033 32U Hlows (Jruore cuoliol byl yd ply )3 Cuoglio g (Jailen
sl gleys 3 oS b -l gy Clilllae wiejls
9355 b b le 5 oSy dilte oo dles § oo o
A ol odlital 3,50 (S45985 <5 g ol S )b S
gy laacdld 51 ol g Wy e (WSl (V4) 50,5 o
o9l Ay cplply (V) St (5508 Jlo 5> gy (6 )slaS
allio gly 398008 plyoSal bulpd ol )3 (55)5liS Y guaeo
B ()92 Yl Jooiio pB)) QT g plulid JSde ol
AU o el el; eV gamme M5 el )9S 5 oy o0
bl ey )3 )98 Jlod Jlg5 1o 9 2980 plol (Jaome o
(YY) 3,13 2929 loys g Lo S e(5)9 St (sl i Ygoso
AU olalS 2 Ly 5 of JLisl a5y s mdoss 10)l8 (598
218 2ge Cundg g (S S5 Cunl (S & (6y5b 4 0135 o
LA) 23 yus5 0lS o 1)
Sro=d i adgl sl il il a s oille aw b plals
O3S 38 9 S b i b Bl (G Ol J ST 65 S o0

3L adld gye il zokaw (! D A2

e IS i 1)l (5l Slin eanly 4451 gl gWaojly

doddo

4 lawl s o5 Onagraceae odlgls 5l cusl ol om0 5

L deds 4 olS ()85 )18 a5 3590 Luj sla S undls i
5 Ol o oo s K 5 o blsl 0 s ala S (08
slaash 09)5 5ol asily L d)l)’iel} 5 zewd L e
BV 5ol ey clive o) £50 g dilaito & 4y g 423l )13 o,
(Evening lsic coos olS ol dild (484 ol jpuiio do > ¥
P o slaswl b las JJds & Primrose Oil) EPO
“A) Sdgid Ll b oy dl 3529 (pizmed g Jg el J5SU50
pavie ol gl 4185 e yian o (SS3 ple )3 (o2 VY
it GcSusS 1 ealanwl 4 aly Hlis Clidss .l (60,8 4
J5 ) e sl 10> (izmen 9 (Eg) 2028 Wl e
sl g ()l jlies b Shy 42,51 (VF) 23L Sge (o0
ole; (31eSy pul sl o5, conl odd coli olS (ol o489,

0.Sily «lls Mol g csly; 09,5 (658D (gomitild g Hlutils =Y )

Apudio (w938 oKl o gyl
(Email: goldani @Um.ac.ir : Jsiue s g —#)



OFR o JF (23509 LS 55 (690 sleo 595 pemilis (g2 13T

5‘5.\_;3) C)L_.aw)_swbawau)_wu =) B
A8 plosl oS ol )3 (6 jiawgid

W g, g dlge

L oolas Mol )b B 53 L yeiSs g 4 alojl ()
(Yoo (oo WWe 580 &0 e o) (6)9 aw O L g 41,5 4
POV Jlw e 3 (Y sa(sden WO/ 5 +) oty s 93
pLosl g (g8 oSl (g )9liS oSty Sl aillS
A0y Jlesl 0o )0 AY podas 59,8 51 oalatal b (5504 ko .0
Jsboxs Sai 0 4 05 o3lil plabs Ko j1 555 Jlas] g
1= 9 EC= 640" TDS(MY/N) g0 8 jl ¥ 90 (oo A+ 5l 528
o3liz_ol EC= B00* TDS(MG/) oo, j1 Yoo o VYo (635
b Jlosl gy 4 ()98 slackale (LIl 8 o0 4
bwg (698 gedals da Jolowe s ) am juier (lsebl (4)
Sehie (50 2l Ly aald Jlos g (oo (550l 5 yasm)
Gols S gl puw 5o jodo il laml (.00 )5 Jlasl
@lroes 4 basalS (5 p aw do ol 8 plosl CogS oS
5 acle S5 gols yto S £lis) g yto 5l VY &l la |
g sihul o Ol sl Bad Jitie 1:):) Cund 4 S S
P leced I So ja daddy) lasee 4 95 3985 jl (gpSol> 5 g
)5 518 S5y ol il (b il pladlg)

4 93 )55l 0)93 pladl I gy f a3 3590 (slaaals
F S ol gl 58 Jlo 808 Jie (Sl laghls
by Jlos 9 08 Jlosl (S e 4l po l @y & (ol S
$xSole caz 108 Jlosl ()T T L olyen lojen yobo @ 3
S s o Fo) ool 93 celatim a5 5 (Sioi ez
Jlos! jlas azin # b plosl (392 (ol cud )b oo 5l judey
SlaSiey Celin g o)l (s (s iwgd Gl by)lo
loslat wl U jiwgd o3 o oddd (6305 0501 yiogys olSKiuns lawes
5 €85 )15 byl 3590 (LCAG o) jriasgid (555l ol
SPAD-502, ) pusl o855 ) o3litasl b g 5 oo (glyima
A 5503kl (Japan

Jitte oS iylof] s Lol cudlyyy | oy 13y Juad ST 50
Sp S5 (g S SES (g oSy gdaw Jud I Slas g 03
2 el g e 2oy g Ay KB (g eadyy o2 e olel
SLis (59 =S ool Caga WWad (655 o3ll len plul
3y 8 Blw am VY clad ;5 sl 3 el FA Codo 4 lndiges
)5 )3

alS Uls5 48 1z3ls el (1) et 5 Lslo ol L(YA) Ko
P9y O 3l slazpd g Ubg) e 6r5-8 VL gl b ablie (o
o 9 1S kit |y lings o barlgy gty LT & 5> Sty
e Soi 5l cale | ol oS o 305 ol 4y St in
(5 45 3zl o] (YD) hlSam ¢ LIS a8 Clizs] o1 51
9o cnlply g w3 e 418 b o 1y ol ilj g gy 2,
B Gialosl 5 3. 95 0 olS 5 Slas g S 59 LialS
o5 29l olS ) by il (line 9 0455 (595 5)98 S ]
oialS Eely g ypd s il oS ol s gl 05 adllas
5 el 9 palS” Gljne Bl g ady SS9 5 (g 53 e
93 (B) 3205 i) g g Pl 3 ot lie SIS
093)5" ol obS Ay 69y p 6r9d GBS U dine) 3 (V) Oy SKen
18 e pialS el )3 0lS )3 pades 5918 51 (BL (5598 oS
alie a5, 33,5 o ol IS SKiis odlo LialS ol & 4 g s
LacS s Jdg IS (1) ol 00 ()13 (udine ol b g 3
33,5 (o Fiwgid LialS el g omd cuwl gy i ks )
LS p IS Jb9)lS ol (iS4 3 (V) 003y 9 S (YY)
S g i lagyg 1038 o)Ll ()98 15 Ll 3 g2 0lS
P g M o Sl 9 RSB 3 39250 Glog (n 5@l Vgene
L ‘)_:) sl ash Ol!bl; 89y S pan ul)Jl J.ulygo LQ)'I &9
5 (oSl M550 e |y el 3o olS Sl 3590 Sl S5l
(g i bl > 48 00,8 pMMel o] S (o (1Y) 5l
2 ol g s s (g wlioo Gl (LS a2 e
09 S O dlasly (10) ()l g yal,S bl 0 glie pB))
Al g wop y OLalS 55 (98 & Cunglie 9 pudes &) eanoliy
Ol 038 e ol LS 1 g3k 10 & (5 & 200
oyt yskaie 4y &S ool )3 gy (gyeu (I baylyd )3 5 Slas
pLosl 055 oS Sjglen s slaielil (S p 2 5098 S S
95 plalj Bl b o8 00,8 ()l (V) s 5 (o b S
Lol cpioman 23,8 Iy ialS Siiwgid Coo pu 9 48 gl piel )l
s oLS (S gy «Sad cale Jl5El L 45 3505 ednlito
S gk an il g loine el o] Jdg)lS ie 5 Sy
225 GhIBl g pely g e (R el S clale ol
(1F) S g 95 03,5 LS )3 pid 5 (98 s Slo0ys:
Lis (LS 53 (6)98 4 JooS wree Jelpe 5l (S o8 aimdly lob]
O oS e 4 ey Cannd ] Gl Caols ()l
b plis (Y8) oluw g (e )lidS (hes 52850 gult .ol (50
rmlly Connd GRS 9o s LS (I8 59 Ll > oS
i Ay g b g g0 LS ) prlly 3908 xS ) g muds &
L Ghaleil ol (i JS (90l ol 435 )3 orslty 9 s oo



IWAF Gl « Fojlod « YA ol o((53,9LiS galio g pale) SLel pole 4y s OY»

Al y SWS (4159 9 duiny 2 5 2 ST (39 o5 32 SUlS (359 5 2 31nT (S i 4 by (Olasyo (ko) uilylg i Y Jgs
Table 1- Analysis of variance (mean square) of the leaf area, leaf number, leaf dry weight, theweight of a single leaf, r oot
volume and root dry weight

whyy e SWS G

PV - SWE 039 SN Slaxy o . o A s o
s 2le -J S g (055) S (o)5) S & 7o lw) A ? Gl y o
& Sl L eaf prlor lep)sy ” : Jlgp plasl
SOV &> - (o (55 sl e
T df area(cmz_mant’l) Lgaf dry We|ght of No. of Root/shoot
weight(gr)  oneleaf leaves Vol. Of Root dry
root weight
TQ g )l“*;t 9 108839.974" 17.035"  0.1691*  7.520"  322.892" 44990  0.108"
reatmen
Eurali)r 20 3855.451 0.962 0.0063 0.293 38.26 0.277 0.037

b oo P<e/0N o jd (gl pire s
**Significant at 1 percentage probability level

Wby 48 Coul Lolul alyy (YO 5 YY YO AV YY) 3yl Gios
a2l 5l i (6)9d LIS 9 313 oge 4] Same el 5 Ol 0
A5 b oS ol il gl aday cplpls 29800 3)lg oS 4 4y
g dy o5 13 9o aadld I (S 298 0 42190 (5)9
lops) Soi e 5150 (ol il g Casl Jolo polol Lo
T olse 5L sl LS 90 pll JTolse 5L 5 (S
Sro 3L 551 (Jgisle 9 (g cJpianygn 0l munY5)
L ablio gl (sjoml walall Cag obj (55 Bpo b &5 S oo
Gl ol g 2le polis (sl 3 ady) SLE (ials col 598
Aol )3 g 4Bl ialS olgn sbaplil A3 9 3580 s plil o
2 g 0db SLds odlo Aoy g Sl plul ials el (gyed 55
JLs an ly i jeoe & a5l olie Dl Jlinl als el
g yomie ) Bl (49 9 adey 01y LRRLS @om 5 g anih
ladty, Sl ols pLB)] 4 s (595 & polie pl6)) (VF)
I35 5 (RIS) g plasl & 4ty VL s 5 5gb e
(YY) asl o
Hr 3 olels slagiisly (sl 5l (o S p daw 208
S gaw 5 Sis ole ge35 oS > oyl 4 2Bl oe (598 G
LS ol - Sae ol oo LS Agy 5k 4 (5)9 Lawy
S2gh Q5 AL ()9 Sl 3 Ay el LY 5l (S5 S e
el Suid oo good e GRS g Joho 1155 il 3k )
Sp S (g dom )3 9 Bgr L)) g 02d b o)k (15 0LS
ol e glio §) am Azl amd o LinlS |y lsn pll 5
SRS o 53 5 S > dosty Slass nlS 1, S (g ialS
Slaws > gles 1 g lado a8 asly ol bl blazusly Sy pdaw
LS YV 5 YO &5F) 23,5 o0 )] (S3F (slaglis ¢ eoxy
g e 4y Canl (San (590 Laalpd )3 2lgm plail g ady) 03
Friws g o3l sloanlp Sl dond )3 5 0lS )0 e g2 3L

Hedan ey el alsn plul )3 pualy 5 e e Sl
o) jl odlail b paly g ppodas jlade yusao g (V+) 2 oolal
59001 545 o, Sojlas! (JENWAY PFP7) Jis jiag b oulé
alio 3,5 )9l 5 SAS 58l o5 5l el b s odl> uil)lg
1505 0 plowl Sld (glasald Wi 905l 5l ookl b I uSSleo
05 oy EXCEl 4ol 1 odlatwl b 55

() Jsiz) bl avjos Jgi 5l Jols gulis olsl

U (e J5 oS S oo )3 i I8 clale (]38
S_id i oS o prdaw « 5y dliad Slawo (P14 V) (o)l e
@ Ay Cond g Ay o cdidy) SUiS (g oS S (g Sy
o slnyg 5l ool e (elyls e Lame il olsn plusl
o Lagl 095 Ly a8 0l oo Slilgus g s 15 ko Allo
gdon S5 W polie (glapmdplio ;5 IO sl b azin
aS aad o lis (V) Jodo o Laoaly uilyls &y 500 ol

=1 (P T) b mme 35 a8y LS any (6555 slajlas
Sl Laogi 0ad €88 das g (glaije) ol g Cliogas
2 IMs] el @l b IS 5 manliy b o culd) Mo wlacsls
Gy e 5] Do Lol ami 3 2550 213 polie il
s 1y 6y G5 b abllia (sl p3Y 551 255 1 Slge 2y
o el as) lys g oud anlge Jals b adyy (L5 03
is Sl 3 5 e S Lagl (i 5 Jo bl g asdly hals
@S oy (TA) 39800 2lge (2L Jlon plil § S Sis
45 glawl Jod 5l QlS plo 5 allid 5)50 )5 aliie sbaiag
Ay i DS (Lol el Yoo (Lo £ (5)50 rdaw )
o=l 3 ool @l b alie Lyl gl 5l Ui 5l 0 (4]



OFY o JF (2519 oLS 55 (6 )90 sleo 595 pemilis (g2 13T

Sl b eyl 518 (5)98 LIS (5 yme 53 &5 SLS 4335 d90
Loy (Jsbo Ol (55 Il (2ol b Sl oo )15 sl
IMS o as hewSt oS 5 Jusly ials il J8las o
St 31 (08T LISy ) 255,50 Sl iasgid Syl b
Sas=b poye 3 8 Sloj lalS (YY) el (5)98 (A5 5o
5y Ll il 93 S o oy |y o i3 1) 15,5 o 5
JLg Jobw 5 COz S JLid il g by, (ywn )b
P AS 298 e e Fhugh (AalS 4 Mgy pt Jalge Gk
45 Gpgme 3 (TF 9 TV) debslio Sy dngs (ialS 4 ol
@25 o ) Par 035 205 118 ()98 o yme > SV sk e ol
il oplply 355 0 Al SlaS p 0y39) Sy el &5 A o
D9 0 dou] Cuwl Wy 0ulS Coles oS (¢ iuwsid pdaw 5o

L asllas 3)50 Slas o 39390 15k Sluglie 4y dogi b
2 S e 45 395 00 0aaline (¥ Joa2) 48y )5 4 (slales
ey yidi ol 3,3,LS b olyan Yoo Lo Yo (5590 slod
iy 351" (g Y g e We (6598 sle )3 5 (V)
o] iy 6o sine VST g 15 a Ll | (YF+/0) laie oy 28
oy 20515 L oo Voo (o WV (6)98 jlas 53 )05 92
093 (95 sl Glod &) Cand 203 YV (50 4 S o
ddy) > Gpide Oizped A3 0L 093 1 (6 iy 3 )8
Lo oS adbn manliy 208 b )¥50 (o Vo ()58 lod & bgu e
g b odalide ddy) oo )0 (5 pSder lalS (5)5d Ll
Lo sl oanliio ()98 Jlogd Jl )0 ady) o> )3 guo)d 00 ialS
e W) 98 SYL gshaw o dals 5l (598 (e 1381
Mbe oy 45 (gysb 4 Bl alS Al SS (jg (Y90
e Ve (yg jless o ol Jlcde o pteS 5 a8l Slow 5 ¢
A5 odmldio mawly 3,8 (e Y5

4555 ) 98 il L s Glise (slalojl )3 Bl (g
ialS mely Hlade Sl 55 cdl lEl b)Y geg Sy 1
$y9=5 balyd )3 gy el Hlade logd sloS (VY)
Sl (Yo (o £0) yiier )98 4 Capmd (Vg0 (Shio Y0 oS
oo sl Jos 5 cullad 3 BT @ oo Sl o e (TA)
Ao jly 8 093 3L vy (A8 slagyg JWST Jeasly 9 29
Sldllas | (gl ) prssliy iz talS g STl il
4y o o ol 31 LS TV 5 Y ) ) sl o o0l Lt
o 50 Gl a0l (S g bis (lalS > (658
OhWESor 9 i p (V) Sl ()98 (i85 € s &y opoliy
oialS eeel (6y5-8 Glalidl by olS )5 a5 55,8 8155 ()
b o Sy g s plil SS9 5 (g bl g 4l Jobo
Bl g ady) Slogad 45 wib gle (W) ghlSen 5 e
ooled 53 a1 Wl (o0 ()98 LA (2b))) Slae (e
Dy ol 8Bl g 8 o dr STy g ol ST | s
Slgion Blo g ady) a3y (ialsblo) (o ol (sla Cuond plo
yolis @i > Pl pae L g IS g mades (o 31 1 (00
1 adldp 5 oS ailbe (Kidgu a3l 0lS alwg 4y NS
s a5y adle (05 05915 L Ygoms oS IS s> 5l i oo
4S8 D5 o0 0j5ylS S doyd B liyl 2B sad o Fy ol
Sl (S Kb (imed 33,5 (0 Jilluogid WAd Lol & i
S oliw alS colg pd g Sy oo ojle] s zals el
(Y) 5945
Sline L5 4By JLS a6y slb o pimen
Al il oS Sy 53 35250 masly 9 e 20> 2 |y (P<H/Y)
LS o ol g 136 0Me (g)9d A5 (Y Jgie)
Ol +(A) 3,5 oo osliy 39208 5 loise Coons ¢y JB

Sl g phog s Fimngid a4y by yo (s po (1aSile) uilyylg 4525 =Y Jgs
Table 2- Analysis of variance (mean squar €) of photosynthesis, prometer and spad

Fwgis Sl dijgy culan
K JOVES I &30 4y 7o 52 Jyo9See) P& 5oy Jge9Sae) S PRV oally o3
SOV df (45U 2 20 (4 spad NA% K%
Photosynthesis stomatal
(umol m3sY) conductance(umol m?s?)
S o 9 14.345% 111.650°" 172.44*  0.0023" 0.00130**
Treatment
Eu:ri)r 20 2.920 7.195 7.240 0.0000032 0.00000057

2l oP< /Y o ) (g ime w
**gignificant at 1 percentage probability level



oYy

gove)

(8359l aluo g pole) SLel pole &

Lol « Y4 ul> ¢

WAF Gl « Fo,

0N’ 03 ‘TEN' ZBN' EBN' pBN' TH e bl b b0 il L v oy € 0y 077 fRC gl mr™ 6 Lo gy o797 0 gl e
(SO0 PUB 1('0)=d) Suaiagip APUedyIuSIS J0U 218 13113] SWES 21} £ PAMO||0} SIAQLINN

of =l ook g0 o gv <rief” B Loy e ol o [T ke T T o R | Eg cferr e

pf8LE
SE8°EE
pE00F
pELOF
40908
KRS
LEI'LS
LOF08
09k

@9 ¥

peds
_7194

qoroc

_.mu
w owrd)3yueIINpuUod
[eIeUI0)S

av|ro (6lep( S

aqet88
SL'6

(S

(,.5,.w powl)
SISAYIUASOIONY ]
adussad

i Coey

o0L0 B80°€
{0 iy
890 ST
0 091
o0 ,T0°€
and 95T
JF0 OTF
0 Q07
(50 7
101 L£90°

wouspony IO

o T (59)

€0 e

LEE61

LLE8¢
(;ua)3001
JO '1PA
rgr)
(e ot
oot Crp

M_m.m,m

4E5°C

287

467°€

FS°S

]

Pl6€

2T19

LS9

qe-~ -

SIABI]
Jo roN
‘e
2.1—n

LS0E°0

,_ermﬁ 0

PTEED
46890
PSSE0
P90
,985°0
980
LLE8°0

(18)yeaq
U0
Jo s

vw.ﬂ _“me.“_
60 e

;.
FraRt OLIE YN
01T ,S0PT 0tyN
POPTY 9 T
o °C
uurmﬁ L uQN#M ONEWN
@?tPL (08 INTVN
2q000°9 JLOL 0NTYN
L9918 i —
cc—.w - c _
¢ G508 AIVN
m@ﬁ@& ﬁ.v—Nh. INOWN
cct
ﬂu@rr < ﬁOMNﬁ CMCJ\Z
(18nySom
£1p jeay A_.Es_.n—_.w"..,._..._uwuu..a JuSUnERLL
“ ¢ Sron €
! 5y _“h.. ) 2%e ~
6(Q come

JW[S19M AIP 1001 PUE JWNJOA JO0I JEI] [DUIS € JO JYIAM ) DI AIP JEI] LI2QUINU JEI] “BAIE JEI] U2am)2(q uospieduwiod 2y -¢ 2[qeL
<ré[1 (- e oAeg®) O o oflo eeyper o _..‘JTWLJ el g2 H g prvjc E g0 600 g 01 B0D g o0 e Oy 6 600 g O



OFY oo JF (29519 oS 55 (60 50 (595 pemliy (92 5T

Slajlass )3V Jgi) 48 sl D3 )l g (22 cge (5)5
5 SYL sl Laogs 0 815 3e osmolty 3,08 b olyos (695
ol Cto p3U onimd i pl 5wl puly 30,8 pae o
sl ol Sy J89)IS (oo g5 2 (6598 Laalypd )

S8 Ol Gl Bl L 29 e pdalie V S 5 &S j5blen
2 s b GRS lgn slaplul )3 mas w)lS cdale
Ol 53 ey 30)LS pice 53,95 b (6558 aw S dwglie
20 iz )l K> iy WL” b).g)‘.( &S dgud 0 odnlie C.‘a.w
Coraw 31 51 A5 0yl (ol 9 23S (0 65 gl (lgn (sl
@ls ool ol ol ol slaplsil )3 (6598 S 53 e
G g el g maliy polis Gljee 3)90 3 (F) o)Ko 5 50
Pl ) i ol clale < Ammi majus oLS ,d ol S5 sla
9 [ 90 ]) OLS &JyL.A 9 Lg)o.wl Mo )l Lg‘é\ml.) @‘9")
9 AL Pl g cnl sl e geos 1 (6 Jlois] Capons
Sdsio liydsd ot sl JWs 4 1y oS Suis oole wJg5 ials
Capndg 39t 9 0L (ol HLi3 olall )3 fliy A2 oo (L5
o Jood Gl cage g 039 Jge iy Jobu slid s pdpded
YL e o bl s )5 [PV 5 ¥ YD) 3sd o ol osd
orliy 39008 40T )0 9 e &) pally Cad RS e ge mres
I) LS (S)9— 4 J,.o&u ul)w W”“’l‘“’ d)m RV} ..)J)fu,o ol 2
(V8) w23 00 yiul33l

0.2-—|
o0
?0.18
_?;‘:: 0.16
. g
;3%‘5 0.14 -
133
=
AR
34 E
. T =
39
393 3
2 g
e
=
2

o e oy 3oL o )0 (2ler pluil a4 adyy o

YL gghw 538l als do pl (690 GRIBIL (g 23L
o )3 (gloo plil e ady) s (Yo (o WWe 9 91) )58
We (g )3 Cond ol 43,8 1 (331 iy )87 L ol
a IV el 3L Ly g /TR el 308 g Y ge (e
Sy S 59 $lym ol Cowd 4 (pSke dunlie el Cund
Gl bl sless 3 S StS (g (it & 30 U5
o byrpe ol i 2558 g Mol Casd 4 oy L oljon Jsans
2 ol 3 48wl e (Ve o \W4) (659 o oy
Yo (st )lasd 3 S olaad o iy ol 48,55 & 90 orliy
o9 Yge Y+ (65 sless o ol 2 508 g Yo (e
OB O 58l L Jiwgd (lise dal Cawd & sl 3,8
ool L olyan (6598 ) ¥ 50 (oo Yo dald ol (698
(Fdgiz) <8b o)loidine (alS Yoo oo WWe (5 5 5 (]38
Fang 59y 21y (Sute 18U ey 308 (6095 Sl golaw )
4 dag b jegs (Al ()9 GLIBIL Jg ol las g5 5l oS
S s 395 ) e GRalS g Cungn £989 4 paly 308
sbajles 3 .cdl als slajy) cole ol 5)98 Gl L
L dnliio )3 slasjgy calion lie mawliy 205 b ol jon (559
Coto il A (g 00 45 39 ply lpe ) eliy 38 pas
OB 0,8 o)Ll el )3 (659 (e T (LS 53 el

a
b
& cd " d

0.12 f o f

0.1 -
008 | "
0.06 -
0.04 -
0.02 -

0 ; — .- - ; - : - -. i

NAOKO NAOK1 NA1KO NA1K1 NA2KO NA2K1 NA3KO NA3K1 NA4KO NA4K1

el 9 (53900 (51 lowd
salinity and potassium treatments

e J5 2lgp @Il )3 mriww CAIE g a9 (690 I 51 Y S
Figure 1- Effect of salinity and potassium to sodium concentration in shoots of Evening Primrose
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Table 4- Effect of treatments on growth and physiological characteristics of planetrees

. i
039 .. . ; ;
- c  Fon ghe  abdals bUSEaddls L g
I - Sy Sy Chlorophyll ~ Chlorophyll  Chlorophyl Total .
Treatmen Drys, ]
e Fresh L eaf a+b (mg/g b (mg/g la(mg/g sugar ad
W(e'g?)ht weight  area leaf) leat) leaf) (mggy P
Control 1.36° 3.59° 7519° 0.46° 0.1° 0.36° 12.77° 7.2
A 1.37° 437 7932° 0.92° 0.21° 0.70° 13.66® 8.80%
B 1.55° 3.86° 8278® 0.66° 0.15° 0.51° 14.22% 8.50%
C 1.90% 4.74° 91362 1.11% 0.25% 0.86% 13.66% 10.56%
Mean
LS 1.55 414 8216 0.79 0.18 0.61 13.45 8.77

B85l gine 3] K08, L LD (5051 70 o 1 aliia Bgo b (sl uSilie (g 2 )3 %
In each column, means followed by the same letter are not significantly different (P <0.05) using Least Significant Difference test
(LSD)
Cadyls dopdV e e Loyl ys 5 1ye8e + JolS 395+ Slall ey =C el cudybs doyd Br Ll )5 155680 + JolS3g5+ Sl oy =B« JolS 595+ ol ey =A s
s
fertilizer, B = Germans peat + fertilizer + mycorrhizain 50% of field capacity, C = + control = without fertilizer, A = Germans peat
Germans peat + fertilizer + mycorrhizain 100% of field capacity
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Table 5- Effect of treatments on for nutrients and photosynthetic characteristics of plane trees

s laiz) colar dijg) 25C0; Fmigd Zn Fe K
s _ . (gkgdw) P
Treatment Ci Gs Photosynthesis (malkg dw) (mglkgdw) (g/kg dw)
(Pa) (molm?s?)  (umolm?s?)
Control 0.35° 102.33° 3.8 40.66° 260° 7.54° 2.56°
A 0.49° 109.67° 5.49% 41.33° 253.30% 9.85® 3.93°
B 0.52% 106.67° 4.61% 39.13° 274.67% 9.82% 4.42°
C 0.60° 116.33% 6.18° 4067 2617 11.89° 5.60°
55ike Mean 0.49 108.57 5.03 6.48 262.24 9.87 413

b ged (P<O.05) ls dime BMB] (gl (gt o 55 S o Bgys b oluel®
Numbers followed by the same letter are not significantly differentns (P<0.05)
3 15259500 + JolS 595+ Sldl oy =C el cudylbs doyd B+ Ll 13 1559Su0 + JolS59S+ Slall cay =B JolS 555+ Sl e =A 0365 Jlae! 9t =anlises
i by o) Ll
fertilizer, B = Germans peat + fertilizer + mycorrhizain 50% of field capacity, C = + control = without fertilizer, A = Germans peat
Germans peat + fertilizer + mycorrhizain 100% of field capacity
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Table 1- Mean comparison of Thyme essential oil post-harvest spray effect on pomegranate fruit (cv. Tarom red skin) not
infected with fungus spore

Olho

o 'TraltS S Sawgl 5k pw owilogis] A
Gy illing Inj . pH TSSTA |
? Decay (%) Chilling Injury (%)  Anthocyanin (mg/l) (%)

Thyme essential

ails (mg.I™)
0 32.75a 0.25a 0.138b 3.49a 11.38a 1.38a=
500 23.83b 0.19b 0.170a 3.44ab  11.28a 1.35a
1000 25.08b 0.18b 0.149ab 3.38c 11.68a 1.35a
1500 23.91b 0.19b 0.155ab 3.40ab  11.38a 1.35a

38l 05 (P<0.05) s sime BMBT (gl)ls gt o 1> S yidie Bgp> b dlaclse
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table 2- Mean comparison of Storage time effect on pomegranate fruit (cv. Tarom red skin) not infected with fungus spore

Ol
(&S o F35te o TA
(ole) o, R o (0 e o PH  TSSTA o)
) ecay (%) ChillingInjury (%)  Anthocyanin (mg/l) 0
Storage Time
(Month)
1 17.12c 0.14b 0.128c 3.32c 12.8la l47a=
2 26.31b 0.23a 0.148b 3.47b 12.06a  1.45a
3 35.18a 0.24a 0.163a 357a 1233a  1.32a

13b o00 (P<0.05) o ixe U] (glyls (gt y2 55 S yitio Ly y> b olaclse
Numbers followed by the same letter are not significantly differentns (P<0.05)
T8 Horeel b 0l 039)1 o)l 50,8 Cuwrgy o8 ) Ul Soleoguad: 5 cpuig] (uiluol Cadld i 51 g il Jglone 51 (koo dwmlia ¥ Jgao

Table 3- Mean comparison of Thyme essential oil post-harvest spray effect on pomegranate fruit (cv. Tarom red skin)
infected by fungus spore

Olho
. g 'Tl’altS S Sl Ol ] H TSSTA TA
criagl Decay (%) Chilling Injury (%)  Anthocyanin (mg/l) P (%)
Thyme essenti
ails (mg.I™)
0 32.50a 0.26a 0.170b 12.48a  133a  16.50a*
500 23.66b 0.20b 0.180a 11.75ab  1.31a  15.16ab
1000 24b 0.19b 0.180a 11.34ab  1.38a  15.66ab
1500 23.58b 0.20b 0.183a 10b 1.35a  13.50b

230 o5 (P<0.05) ls gze M) gl ygim y2 3> S yidio by y> b dlael®
Numbers followed by the same letter are not significantly differentns (P<0.05)
B ol b o0d 03901 0,b 50 )8 Cuwgy pdy HUl Wlogad w Slo,lil e 51 uibe dmglio —£ Joua
Table 4- Mean comparison of Storage time effect on pomegranate fruit (cv. Tarom red skin) infected with fungus spore

Olhe
N T.La'w S S35l O] TSS  1eg7a JTA
(ole) PO Decay (%) Chilling Injury (%)  Anthocyanin (mg/l) (%) (%)
Storage Time
(Month)
1 17.00c 0.16¢c 0.15b 16.81a 12.94a  1.30ax
2 26.12b 0.22b 0.15b 15.05ab  11.07b 1.36a
3 34.67a 0.26a 0.23a 14.06b 10.71b 1.31a

28l oo (P<0.05) o sime BMSS (gl)ls gt o 1> S yidie Bgp> b dlaclse
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table 5 Interaction effect post-harvest spray essential oil of Thyme and storage time on pomegranate fruit (cv. Tarom red
skin) not infected with fungus spore

B ibo,lWil 0,93 jgy G
criagl bl e i il S Joloxe ol 21z

Thyme essential (sle) ) Weight loose |e|§<n;;e TSS
oils (mg.I?) Storage Time (%) . (%)
(Month) (%)

0 1 14.37ab 62.24bc 17.50ab:

0 2 17.80ab 66.51bc 13.50b

0 3 22.74a 78.21a 18.50a
500 1 8.81b 54.32c 17.50ab
500 2 12.33ab 64.93bc 12.25¢
500 3 14.47ab 70.71b 15.75ab
1000 1 5.99b 50.70d 17.00ab
1000 2 16.18ab 64.88bc 14.00ab
1000 3 20.60ab 67.41bc 16.00ab
1500 1 4.35¢ 54.07c 15.75ab
1500 2 12.25ab 65.64b 13.50b
1500 3 19.24ab 69.78b 14.75ab

318l 03 (P<O.05) s iize W] ()l (ygtw yo 55 S o Bgys b olusl®
Numbers followed by the same letter are not significantly differentns (P<0.05)

somnl U oawd 039)1 05l 5058 Cawgs vd 5 HUl Oluogad 1 Floylil ke 5 i gl (il Cudild g 51 (e il Jglome Jalilio ol 51 -1 Joua
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Table 6- Interaction effect post-harvest spray essential oil of Thyme and storage time on pomegranate fruit (cv. Tarom red
skin) infected with fungus spore

T Sloylila93 Sy il
gl mili! ( 09 o2l Loni
_ slo) / onic H
Thyme essential ) Weight loose  |gak p
g 1 <t T age
ails (mg.I™) orage 1ime (%) o
(Month) (%)
0 1 15.81ab 65.06ab 3.54ab=
0 2 18.34ab 73.69ab 3.33bc
0 3 23.74a 78.11a 3.568a
500 1 9.45b 61.34ab 3.49ab
500 2 12.85b 62.22ab 3.48b
500 3 14.60ab 63.14ab 3.53ab
1000 1 6.77b 55.95h 3.54ab
1000 2 16.49ab 69.98ab 3.25bc
1000 3 20.19ab 72.84ab 3.32bc
1500 1 5.05¢ 60.85ab 3.49ab
1500 2 12.37ab 66.64ab 3.41bc
1500 3 19.24ab 61.60ab 3.19¢

28 03 (P<0.05) s sime BWB] (gl)ls (gt yo 55 S yidio Bgps b olaclse
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table 1- Effect of Vit. C, GA3, BA and Thiamine on number of flower, average of flower diameter and number of lateral

branch
L Lo Gy 3 S5 2l . J5 ke "’*S"L“" Number of lateral aig ;5 Wl sl slaxs
Treatments Number of flower in Average of flower diameter branch in plant
plant (cm)

Contrtol 6.27' 36.14" 5.6
Vit C 10.2¢ 41.19 7.8
GA3 24 4333 3.16

Vit C*GA3 42h 41.9° 4K
Thi 14.4v¢ 41.7° 8.24%
Thi*Vit C 14.4b¢ 44 8.4¢
Thi*GA3 5.2% 44.9% 5
Thi*GA3*Vit C 6f9 45.9% 5.48!
BA 12.8¢ 44.2¢ 10°
BA*Vit C 13.44%9 445% 10.24°
BA*GA3 48" 48? 6.8"
BA*GA*Vit C 5o 45 7.4%
BA*Thi 15° 44.6% 11°
BA*Thi*Vit C 16.32a 44.8% 12.6%
BA*Thi*GA 6.5 46.2° 790
* 1% * H
BA ThICGA Vit 7f 47.333 7.6f

b aoyd & Jleas] o y> baopSibo (39 55 dxe o35S ol oy 4> Soglisia g y>) cyidl o500 BA (el Thi Sy dmsl :BAZ K ygSuol apusl Vit C

(ol 5S> 903 ) 03l
Vit C: Ascorbic acid, GA3: Giberlic acid, Thi: Thiamine, BA: Benzyladenine (different letters of each characteristic represents

significance level of averages using Duncan test)
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Figure 1- Effect of Vit. C, GAs, Thi and BA on ftesh and dry weight of periwinkle plant (Vit C: Ascorbic acid, GA3: Giberlic acid, Thi:
Thiamine, BA: Benzyladenine) (different letters of each characteristic represents significance level of averages using Duncan test)
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Figure 2- Effect of Vit C, GAz, Thi and BA on chlorophyll a and b of periwinkle plant (Vit C: Ascorbic acid, GA3: Giberlic acid, Thi:
Thiamine, BA: Benzyladenine) (different letters of each characteristic represents significance level of averages using Duncan test)
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Table 2- Effect of Vit C, GA3, BA and Thiamine on mean length of lateral branch, carotenoids and reduced sugar of
periwinkle plant
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Treatments Average of lateral branch branch (cm)  Carotenoid (mg.g™ fw) Reduced sugar(mg.g™ fw)
Contrtol 1917 0.22¢ 3.64°
VitC 21.83% 0.28% 357
GA3 3.14° 0.23% 255
Vit C*GA3 31.44¢ 0.28% 2.84°
Thi 23.75% 0.35% 2.79°
Thi*Vit C 22,279 0.35% 2.84°
Thi*GA3 36.4° 0.3%¢ 2.32%
Thi*GA3*Vit C 36.8° 0.33? 2.93°
BA 20.86" 0.22¢ 3722
BA*Vit C 24,82 0.25° 3.85%
BA*GA3 36° 0.23% 2,55
BA*GA*Vit C 35.6° 0.24% 2.99°
BA*Thi 24.82° 0.28% 3.64%
BA*Thi*Vit C 25° 0.28% 352
BA*Thi*GA 38.22° 0.29%¢ 255
BA*Thi*GA*Vit C 39.88% 0.32%® 2.84°
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Vit C: Ascorbic acid, GA3: Giberlic acid, Thi: Thiamine, BA: Benzyladenine(different letters of each characteristic represents
significance level of averages using Duncan test)
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Table 2- Mean comparison of macro and micro elements of grape cultivars

N P K Mg Ca Fe Mn Zn Cu
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Table 1- Results of chemical analysis of soil before the experiment (0-30 cm depth)

EC P K Fe Mn Zn Cu B
H %0.C %N R B R ; B} g .
PP (dgm) 7 °" (mgkg’) (mgkg’) (mgkg?l) (mgkg?) (mgkg?) (mgkg’) (mgkg?)
8.1 2.35 0.63 0.06 10.8 174 3.44 6.8 0.37 1.34 2.8
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Table 2- Comparison of rotation index, water productivity and traits related to weeds for wheat in the final year of different
crop rotations
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In each column, means followed by similar |etter are not significantly different at the 5% probability level-using duncan test.
&l abgle @) = M(MAIZE) ¢ o) s = P(pOtaL0) (16 jaus = S(sauger beet) J;s=R(canola) .5 =W(wheet)
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Table 3- Comparison of rotation index, water productivity and traitsrelated to weeds for wheat in thefinal year of different
crop rotation in residual retention treatments
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Table 4- Analysis of varianceresultsfor crop rotation and residual retention effects on tuber yield number and per cent
infected tubers, number and average holes and per cent infected potato Wireworm
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SOV df (wo,3) average Number of  Percent ~ Number of infected Tuber vield
I nfection number of holesin tubers tuber in 1000 K ﬁ/
% holesper tuber 1000 tubers  Infected tubers (kghe)
)l’_ﬁ 2 383.42ns 0.038ns 60.10ns 0.054ns 5.374ns 5329700.36 ns
Replicant
A) ‘”: st 3 321.77ns 0.033ns 882.38** 3.188** 318.247** 119902449.56 **
crop rotation (A)
@”'Ezu” 6 215.05 0.022 7241 0.090 9.002 1865411.03
(B) ble cuiS s e
residual retention 2 1211.68* 0.122** 35.78ns 0.576* 58.04* 15682990.36* *
(B)
AxB 6 440.27ns 0.044ns 402.62%* 2.321** 231.679** 1585370.03ns
o ’; su 16 228.39 0.023 64.65 0.146 14.611 920944.69
(%) CV - 27.07 10.73 15.85 10.61 10.62 10.23
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** * and nsaresignificant at 1 and 5 % probability levels and non significant, respectively
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Figure 1- Tuber potato yield in different crop rotation
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Figure 2- Tuber potato yield in plant residuesreturned to the soil
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Figure 3- Number infected tuber in 1000 tubersto potato wireworm in different crop rotation
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Figure 4- Number of holesin 1000 tubers potato in different crop rotation
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Figure 5- Percent infected tubersto potato wireworm different crop rotation
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Figure 6- Number infected tubersin 1000 tubersto potato wireworm in plant residues returned to the sail
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Figure 7- Percent infected tubersto potato wireworm in plant residuesreturned to the soil

s aS ol slaylag 4 cuws ) SB oy i8Sy sbla
By (gladsle @3 5 0B juke 5 (e G Wilo (Y garee
5 e ek ) S 4y 23S, bl poes & 3 ol s
P Ll CN cows foomen (LS (LK coiS e o
oy 25 4 Jgthe slap S (aub lieddd Bl oo Sl
bsgs Lagl 8 cdbgo (e g 03 o5 s ] (351

(V) 23bie b lond sy b dnlie 3 (b liad

bl Sy (e 5 (o)) sl 95 S 020 @l

Loyd godd Veooo )3 )15 Fligw g 039l oad Bl S 4 alS
0391 018 Slaws oy pidi a5 Sy L5 gt p)S 5l b edgll sae
by Jsiho 5 51 (526 039l 048 4i0)3 g 008 Vo v e )3 ¢l
iy SB by cuSp o Voo LY ely; ogls jles 4
L;LA)LA.J (0 Jg.\_'>) dg o)y oy 9 ode Yo/ 9 QY‘/\;)IAM l;

o O S92 ] ol Jpasee 1S g paiS cuiS & gl



08 o yShes p cilisio 1gld slopllss jo (BLS Ll cy oo il

adbio > WAV o Jlo (b oS Ldios ) (V) (] cuosn
4 039l] (e dalad (4 ) (nej s (5)15 8B 03 (59 35 e
seoys i 5 Pl e 4 5315 L5 wlesls plog] Jgtie (slap,S
P oy 4 gemme g 555598 9IS (sladd i 5 (Sl
Dy 029yl (ixe BMA] sy iy 9 S iy « S glaw
=i slaogls 3 Lo oo p)S Ojlud e (5650ke

Dy dod VIF Jimeh opl 45 calise

05 a3 g3l oo Jotae oy sladisS (V) iadign

«wsh le Omophlus sp. 5 Agriotes sp. |, Ll ol
YV ¢y aSls adlaio ) ) cdl ool Laoss <ylusd a0 03 puel
2 (YY) Gy ol 03505 pMel dio s VY dpuiie 5k 53 9 o yd
3 olil dSpol (ghigglé o Jothe slop S @ )lus talS
oS L g oM cils ailo oS bl 0 duej o cudlS
bl 2 (F) S 5 5555l Canl 03505 Ao el it
g 5 )y &5 (2 ))50 3.5 oo JRBT 50 S JTolge olie
5 5L 23,5 o o lap S Cuner Ll el a3l

Slaxi 03991 (S 2u€ wuoyd g dluad 0uf SsSB4y LS Ll CuiS im0 9 (£1y5 Lol g9 e 1T pSile dunlie —0 Joua

0 s (Joido 05 (S39I1 Ol 5 £ jow bawgio
Table 5- Mean comparison of interaction between crop rotation and crop residue returned to the soil for tuber yield, number

and per cent infected tubers, number and aver age holes and per cent infected potato Wireworm
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rotation residual aver age number A Number of holes tubers Number of infected _
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Table 3- Simple variance analysis of different concentrations of selenium on the photosynthetic pigments of hot pepper
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Sour ces of changes DF M ean squar es
a Judg i5 b Judy 5 s ffa’:s Sigids,ls
Cholorophyll a Cholorophyll b 0 Carotenoids
F Cholorophyll F
(mg per gr Fw) (mg per gr Fw) (Mg per gr Fw) (mg per gr Fw)
ok Selenium - 4 26.9658* 2.67669* 43.7444* 0.47343*
s Error 10 0.5996 0.75513 1.5951 0.27673
Elyis e oCV 4.48 11.98 5.15 16.14
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ns not significant difference, * significant difference at the 5% level
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Table 4- Smple effect of different Se concentration on photosynthesis pigment of hot pepper

e gL a Judg ls b Jadg 5 J5 Jady is Mgy,
concentration Choloroph);zll a Cholorophyll b Total Cholorophyll Carotenoids
of selenium (mg per gr Fw) (mg per gr Fw) (mg per gr Fw) (mg per gr Fw)
Opm 12.24c 6.25b 18.50c 6.29a
3um 18.66b 7.57ab 26.23b 7.22a
5um 20.17a 8.65a 28.83a 7.19a
7 um 17.85b 7.23ab 25.08b 7.18a
10 pm 17.48b 6.25b 24.04b 7.09a
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Within a column, means followed by the same letter are not significantly different at P < 5% according to the LSD test

(4 53 7 o) S92 (213 Jglowo a8 5 -0 Jga
Table 5- Hoagland nutrient solution (mL/L)
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Combination Basic solution ml Basic solution / Liter
2M KNO; 202 g/l 25
Iron (Sprint 138 iron chelate) 159/l 1
2M MgSO,*7H,0 439 g/l 1
1M NH4NO; 80 g/l 1
H;BO; 2.86 g/l 1
M nC|2'4H20 1.81 g/l 1
ZnSO,4+7H,0 0.22 g/l 1
CuSO, 0.051 g/l 1
HsM0O,*H,0O 0.09 g/l 1
1M KH,PO, (pH to 6.0) 136 g/l 0.5
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Figure 1- Mean comparison for interaction of two types of explanst and hormonal combination for stem induction percent in
direct regeneration
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Table 1- Analysis of variance for assessed traitsin direct regeneration of Chamomile by stem with node and cotyledon

explants
Mean Sbo
square laye
s galio @) Sludlinoys  oluils Job 7ol S (439 Ay 223 adeydob Ay oy SO
Sourceof variance &sl50 < Shoot 0yl L Shoot »,lus L < Root Root fresh Ay
df Shooting length Shoot fresh dry weight Rooting length weight Root dry
percent weight percent weight
o5, 1 3.993™ 0.0797" 26.828" 0.0078™ 0.7933™  0.0008™ 7.947 0.0233™
Cultivar
Aigeds, 1 30.752" 0.113” 4855 0.4118™ 26.705" 0.0302"  531.958" 1.847"
Explant
S9eygn S 12 19.038"™ 0.1511" 28.776" 3.248" 15.0191"  0.0111" 63.927" 0.4446"
Hormonal comb.
Lgaip Xl 1 4.301™ 0.0265" 11.502" 2.352" 4382 0.0041" 0.0072™ 0.0034™
Cultivar*explants
S9ey9h S yX o, 12 5.350" 0.077" 11.126™ 1.522" 5.035" 0.0032" 18.388" 0.0891"
Cultivar*Hormonal comb.
90358 S X digaiss) 12 11.314” 0.0903" 37.876" 35517 6.687" 0.064" 28.793" 0.1612"
Explants*Hormonal comb.
0190)9B S X dig0d 2 X108 12 2.750™ 0.0728" 17.424" 1.810" 2.975" 0.0013" 18.437" 0.0937™
Cultivar* Explants*Hor.* comb.
156 147 0.0063 0.1987 0.1432 0.707 0.0002 1.830 0.0095
Error
Ok cops (o)) 20.16 14.84 7.34 10.81 15.18 1.45 16.53 7.10

V(%)

3 xe e NS o )3 B g ) Jlain] o )5 I dze b &y T v
** *:Significant differencein 1 and 5 probability level, respectively, ns: Non significant
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Table 2- Mean comparison of three-way interactions of cultivar explantsand hormonal combination for evaluated traitsin
direct regeneration of Chamomile by stem with node and cotyledon explants

Job o558 S pjg wdprep Jsb 3%)
o5, by, SRR Ll dliy  WSW AP
Cultivar Explant Hor m((;:a}l)comb. Shoot Shoot fresn  Shoot dry Rooting length Root fresh
9 length weigh (mg) weight percent (cm) weight
(cm) (mg) (%) (mg)
Cotnrol 1.693 7 835" 10.25! 20" 0.5 9.57
0.5BAP 3rs 1325 14" 30 0.725° 122
OlsBQAP N 2.875% 91.005" 100 30 1.625 30°
é“rl’mFA“' 2,975 77597 8.25% 40 1.35%° 197
o K 1o il 2Kin 5335  181.407°  18.195° 20" 2,275 125
Ster:gd";'th 2'5NKA1+ 05 g 255087  21.675° 8sP 8187  173.025°
ST 4375' 166095  16.845" 20" 3625 52812
05 2-ip 4.1¢ 180.325% 1251 20" 0.9 105°
12-ip+ 05 g f iik h g K
P 5.067 223.79 1658 45 6.573 110
é'iNZ/;'K * 2782% 118845 9,032 20" 2.5 119
0.5 Zeatin 3.025' 134.66° 8.08" 30 1.0257 225
Olszim * 4.012¢ 198.75 14.75" 25" 1.94% 35.934%
JER PO 1'50 ii‘laﬁ/’; * 3.85™ 198 17,519 20" 1.85 53"
Cotnrol 2387 100.75 75 20" 2125 535"
Cr?a?rnrgr?w?le o 0.5BAP 2,837 104.775 9.5% 20" 2,750 755"
Cotyledon OlsBQAP N 3150  15212w  13.2° 30 1.117 50.625°
1653\?; N 3862™  18362™  16.66" 60° 3427 110.89*
2Kin 5.0279 193.4 17.219 30 15° 4557
2'5NKA"‘A+ 05 Goa2c 24133 23162 80° 1905 94177
oim‘; 3.787" 182.85™ 16.04¢ 35 3.325" 143.62"
05 2-ip 2572 99475 7.5827 40 3.875 127
1 2‘,'\&; 05 o6 1046250  7.782 45" 3165 154,635
é'iNZA'K * 3545° 165275 1379 40 7195 20333
0.5 Zeatin 1,532 55.062° 3.407° 30 236 72.187°
0152?1?22 * 2.675% 1152 9.5% 31.2¢ 1.3752 70.47°
Lozen T 24 99 8.375Y 20" 2029 7825
Cotnrol 2.662" 13575 8.687™ 20" 0.4 507
0.5BAP 3025 131187 115° 20" 1.05” 42
OlE?QAP N 6.855° 239227 20125 55' 7.957°  183.29°
é‘?ﬁ’j&“’ 2812 108.45% 100 20" 2.05" 780
2Kin 2.887% 127.625% 11° 20" 2.3 48Y
WS alpal,  2OKINT 05 g 231.33° 19.037° 40 6.902° 146.83°

NAA
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h Kkl m n u t
v o 4737 184,525 15.22 20 2.2 68
0.5 2-ip 305" 171.25' 1317 20" 0.85 355
65y gl 1 2','\5\; 0.5 3.382° 183.69™ 13.2°9 40 1.877* 66.5!
Shirazi 15 2-ip+ v 7 7 n 2 2
ez, I 2575 75.75 4 20 185 1525
0.5 Zeatin 43 174,59 137 20" 0.7 157
(}SZeNaX'; * 4.45 179.375 137 20" 1.1 207
15 Zestin + n s v n z z
o Lo 3.75 167 9 20 13 25
Cotnrol 2,275 735 5 20" 1125 5325
0.5BAP 1.087" 9.7 5.3757 40 o 62.907"
OlsBQAP N 3.795" 185,04¢ 16 25m 5937"  100.87"
é‘i’ﬁﬁ? 483"  205062"  17.957 509 427 101.66"
2Kin 2.0¢ 163.72" 13,6 25m 2062" 61125
25 m N 05 5 gops 134* 8.747" 509 3247°  10583"
3Kin+ mn mn ikl d 0 m
o SO 3.842 182.62 16.23 70 3.252 105,58
Cotyledon 0.5 2-ip 4.287 173.625¢ 13.75" 20" 3.75¢ 108.5
1 2‘,'\&; 05  6a7¢ 215082°  17.16% 35 6.662  180.75°
é‘iNZ/;'Ap * 7.2 443.72° 383 95° 8205  234.76°
0.5 Zeatin 2.562" 86.062° & 20" 1775 55312
01526&”; * 3.137° 126.82% 8.6 20" 7.5020 1115
1"3 fﬁi': * 3.237° 15425  13.65™ 35 2047 §7.345
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Table 3- Analysis of variance for different concentration effects on rooting traitsin direct regeneration of Chamomile

Olaspo (ko
Mean Square
i galie R RS Al y SWS (59 Ay b oy Ay Job iy iy a0y
Sour ce of variance df Root dry weight Root fresh weight Root length Rooting per cent
o 1 2,407 ** 0913 12.452° 1.636°
Cultivar
“935 1 4012 0.312° 6.485° 0.834°
Explant
IBA 3 37.475" 367" 5.206" 6.80"
Syl 1 0.035™ 0.075™ 0.001™ 0.002™
Cultivar*explants
w5, x [BA 3 0.248 " 0.238™ 0.551 "™ 0.022"
Cultivar* IBA
“gaise) IBA 3 3.829™ 0.28™ 2612™ 0.252™
Explants* IBA
o) xaigaise) xIBA 0.202™ 0.020™ 0.327™ 0.0005™
Cultivar*Explants* IBA
e 32 0.736 0.092 0.937 0.124
Error
Sl cpd (s03) 13.17 15.86 9.09 11.12

CV (%)

Mo szeyss i NS io)d B 5 ) Jloin! maw j3 )by xe iy 4y i aiesp

** % Significant differencein 1 and 5 probability level, respectively, ns: Non significant
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Table 4- Mean comparison the effect of IBA hormonefor root traitsin direct regeneration of Chamomile

IBA il slacdale ady) S5 g ady) § o900t ady) Job i) o
Different concentrations of Root dry fresh weight Root lengnth Rooting percent
IBA (mg/l) weight (mg) (mm) )
(mg)

0 (control) 0.000° 0.000 © 0.000° 0.000°¢
0.5 73.75% 6.608 % 174.1672 16.4252

1 31.667° 2.875° 92.25° 7.813°

15 30.833° 2.503" 87.25° 7.53"°

B85 (gl sixe Coglis Mo yd B prdaw ) (gylol (s 5l aitens aliie B> S )y JBlas &S pla nSibe et pa 5
In each culomn means have minimum one same letter are non ignificantly differentn P<0.05
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Picture 1- A) Cultured explants (Cotyledon) after 10 day, B) Regenerated plantlet, C) Roots of regenerated plantlet, D)
Transferred plantlet in pot, H) Adapted plant
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Table 2- Effect of deficit irrigation on shoot growth and trunk cross sectional areain Golden delicious apple trees during

experiment
oq oo 2\ e -
Treatment leg (cm) as L Job (cm?)as ahde geans
Shoot Length Trunk Cross Sectional Area
sd,a Yo My Yo R0 a>,5 Yo My Yo o0
15 Jun 16 Aug 27 Sept 15 Jun 16 Aug 27 Sept
40% Early 6.26 e 6.36 e 7.16 cde 3659 f 373 ef 373 ef
40% Late 6.35¢ 7.09 de 8.37h 485.09 b 4955 ab 508.8b
60% Early 6.18 ¢ 6.59¢€ 8.07 bed 377.1 ef 384.6 def 384.6 ef
60% Late 6.56 e 8.32b 8.79b 33359 343.759 343.75¢
Control 100% 6.41e 8.17 bc 11.74a 385.35 cde 398.2 cd 400.15¢

2l ges (P<O.01) s cime BMBT ()l (gt o 4> S pidio By > b sl %
Numbers followed by the same letter are not significantly differentns (P<0.01)
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Figure 1- Effects of irrigation regimes on fruit volume (cm® (Numbersfollowed by the same letter are not significantly
differentns (P<0.01)
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Figure 2- Effects of irrigation regimeson fruit weight (g) (Numbersfollowed by the same letter are not significantly
differentns (P<0.01)
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Table 3- Effect of deficit irrigation on relative water content in Golden delicious apple trees during experiment

o S (o glgione o3
Treatment L eaf Relative Water Content%
o>, Yo 3>, YO R0 0
15 Jun 16 Aug 27 Sept
40% Early 58 e 83.67 ab 85a
40% Late 78.33 abc 63.33 de 65.33 de
60% Early 65.33 de 83.67 ab 85a
60% Late 78.33 abc 71.67 cd 76.33 be
Control 100% 78.33 abc 83.67 ab 85a

2l ges (P<0.01) s cime BT (gl)ly gt o 53 S jido gy boslacl %
Numbers followed by the same letter are not significantly differentns (P<0.01)
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Table 1- Different combinations of NAA and BA in M S medium used for callusinduction and regener ation from leaf and
petiole explants

(Mg 1) e oS 5 ot o (MG 1) slos5 oS 5 CuiS o
Treatment combinations(mg 1Y) Medium Treatment combinations (mg 1™%) Medium

0.3NAA + 1BA M14 ONAA + 0BA M1
0.3NAA + 1.5BA M15 ONAA +0.1BA M2
0.6NAA + 0BA M16 ONAA +0.5BA M3
0.6NAA + 0.1BA M17 ONAA +1BA M4
0.6NAA + 0.5BA M18 ONAA +1.5BA M5
0.6NAA + 1BA M19 0.1INAA + 0BA M6
0.6NAA + 1.5BA M20 0.1INAA + 0.1BA M7
INAA +0BA M21 0.1NAA + 0.5BA M8
INAA +0.1BA M22 0.INAA + 1BA M9
INAA +0.5BA M23 0.1INAA + 1.5BA M10
INAA + 1BA M24 0.3NAA + 0BA M11
INAA + 1.5BA M25 0.3NAA + 0.1BA M12
0.3NAA + 0.5BA M13
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Table 2- Different combinations of NAA and KIN in MS medium used for callusinduction and regeneration of leaf and
petiole explants

(Mg 17)s s s 3 Gl Lo (Mg 1) loss b 5 CadS
Treatment combinations (mg 1™%) Medium Treatment combinations (mg 1™%) Medium

0.3NAA + 1KIN R11 0NAA +0KIN R1
0.3NAA +15KIN R12 0NAA +05KIN R2
0.6 NAA +0KIN R13 0NAA + 1KIN R3
0.6 NAA + 05KIN R14 0NAA +15KIN R4
0.6 NAA + 1KIN R15 0.1 NAA +0KIN R5
0.6 NAA + 1.5KIN R16 0.1 NAA +05KIN R6
1NAA +0KIN R17 0.1INAA + 1KIN R7
1 NAA + 0.5KIN R18 0.1NAA + 15KIN R8
1 NAA +1KIN R19 0.3 NAA +0KIN R9
1 NAA + 15KIN R20 0.3NAA +05KIN R10
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Table 3- Analysis of variancefor the effect of different combinations of NAA and BA on some characteristicsin leaf and

petiole explants

Olaspo (Ko
M ean squares
XTI 33l a2y S 2 diged S 03 iged 3
o Degree of L eaf explant Petiole explant
Sour ce of variations = — — —
freedom LS RWIT aBlwgs Sl pSibo L3 RWRT a3l o i ke
Regeneration M ean number of Regeneration Mean number of
per cent shoots per cent shoots
NAA 4 48.2” 0.623" 3437 0.374"
BA 4 36.1" 0436~ 253" 0.338"
NAAXBA 16 9.9” 0.144” 7.38" 01"
sialojl ozl (Error) 50 0.467 0.039 0.36 0.041
() &y g ps - 213 221 233 237
Coefficient of
variations

7Y Jleisl gaw 5> jls gae =
**. Significant at probability level of 1%
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Table 4- Analysis of variance for the effects of different combinations of NAA and KIN on some characteristicsin leaf and

petiole explants

Ol o ke
M ean squar es

o S digad 32, S 03 diged 31
ot s e - L eaf explant Petiole explant
Clheti gle gl oSl
Sourceof - Degree Slass Slasi eilye
variations of 1334 e 08 2o 3 @it res T oS ae s
freedom Regeneration ~ “W¢  Callusinduction Regeneration ean &Sy Callusinduction
per cent Mean per cent per cent number per cent
number ofshoots
of shoots
NAA 67.8" 035" 93" 229" 0.038" 87.7"
KIN 3 3.7 0.152" 624" 157" 0.027" 777"
NAAXKIN 12 95" 0.072" 123" 85" 0.021" 154"
ol Erren S 0479 0.02 0.283 0.228 0.004 0.707
sale!
(1) &y oy
Coefficient of 27 172 16.4 238 8.4 25.8
variations

7N Jleisl gdaw 5> jls gne
**: Significant at probability level of 1%
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Table 5- Compare meansfor different combinations of NAA and BA in leaf and petiole explants

S 03 diged 3 Sy diged 32,
Petiole explant L eaf explant
CulS o (2lj el g s (1 Kke 21550 oy Ghiowdl Bl slas (15ke ELI TRt
Medium Callus Mean number of Regeneration Callus M ean number of Regeneration

induction shoots per cent induction shoots per cent
M1 - o9 0° - 0° 0°
M2 - o° (0 - (0 0°
M3 - o¢ (0d - 0° 0°
M4 - o¢ (0 - 0° 0°
M5 - o° (0 - o° o°
M6 - o¢ (0 - 0° 0°
M7 + 0.8p™ 38° + 23 58®
M8 + 0.56b™ 18.6° + 1.66® 41%
M9 + 0.17° 14¢ + 0.83* 36~
M10 + o¢ (0 + 0.2% 8.3
M11 + o° o° + o° o°
M12 + 273 73 + 2.7 712
M13 + 1.4° 47° + 1.66® 483"
M14 + 0.76b™ 33.3° + 0.33% 36.61
M15 + 0.07° 9.3 + 0.16™ of
M16 + o° (0 + o° o°
M17 + 0.93* 42° + 0.33% 37«
M18 + 0.43°™ 21% + 0.26™ 374
M19 + 0.09¢ 11.7° + 0.13% 16.6°
M20 + 0.09° 9.3 + 0.13% 15.3°
M21 + o° o° + o° o°
M22 + o¢ 0° + 0° 0°
M23 + o° (0 + (0 o°
M24 + 0.09¢ gd + 0.16™ 15.3°
M25 + 0.2% 14¢ + 0.13% 19.6°

.\S)l.x} d)bi Ll )'\ d)‘-\;‘-’“’ RN OFaw yB D u_f)w L§9)> L dl.mwil..n
Means with similar letters in each column are not significantly different
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Figure 1- Effect of different combinations of NAA and different cytokinins on regeneration from leaf and petiole explants. A:
NAA and BA on leaf explant. B: NAA and BA on petiole explant. C: NAA and KIN on leaf explant. D: NAA and KIN on

petiole explant
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Table 6- Compare meansfor different combinations of NAA and KIN in leaf and petiole explants

S ya0d diged 3, S 2 9ol 52,
Petiole explant L eaf explant
S buo (2l ami fle (2155 ey <l ami file (2155 ey
Medium  Callusinduction aBlwgs Regeneration Callusinduction aBlwgs Regeneration
Mean per cent Mean number per cent
number of of shoots
shoots

R1 o o o7 o o° o
R2 of Od od Of 0° 0®
R3 0 o° 0° 0o 0° (0
R4 of Od Od Of 0° 0°
R5 of Od Od of 0° 0°
R6 o 0.03% 3.1 0o 0.56> 375°
R7 o 0.25° 25P o 137 65.6%
RS 125° 0.21° 15.62° o 0.5% 37.5°
R9 o ¢ ¢ 0o 0° 0°
R10 12.5¢ 0.5° 40.6% 34.3° 0.24%€ 19°
R11 81.252 0.18* 18.75° 7182 012% 9.5¢
R12 62,52 0.039 3.1¢ 71.8° 0.03° 3.1%
R13 o o 0o’ o 0° 0°
R14 4375 0.15>™ 18.75° 31.2% 0.74"° 31.2°
R15 68.75% 0.12% 125° 53.1° 0.46°* 40°
R16 7812 0.15>™ 25° 62.5% 0.78"° 50°
R17 o o 0o’ o 0° 0°
R18 15.62% o o 25% 0° 0°
R19 25% ¢ o 31.2% 0° 0°
R20 37.5%¢ o¢ o 37.5° 0° 0°

KRY d)LoT Llod 5l g xe BMBT gt yo 50 Syl By b (sla (ko
Means with similar letters in each column are not significantly different
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Table 7- Correlation between regeneration and mean number of shootsfor treatments of NAA and BA in leaf and petiole

explants
S 03 gl 31 Sy diged 325
Petiole explant L eaf explant

aluwgs dani (wSke
Mean number of shoots

aluwgs dani (wSke
Mean number of shoots

L3P WSS

Regeneration percent 0.774 0.784

7Y Jlozs! o > (6l gime *°
:Significant at probability level of 1%

95 3 Sraiged 51, KIN g NAA (Jgoys2 S ,5 45 dBlwgd slaad (1Nl 5 (21554 w03 ¢ ol j gl o )0 G (Snod A Joua
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Table 8- Correlation among callus induction, regeneration and mean number of shootsfor treatmentsof NAA and KIN in
leaf and petiole explants

S ed diged 52 S 5 digadjy
Petiole explant L eaf explant
Slawi (he 2w 3and (SSke TR LR
aBlwgs Callus aBlwgs Callusinduction
Mean number of |nduct|cin Mean number of percent
shoots percen shoots
il oy 0.827** 0.38" 0.84* 0.17™
Regeneration percent
aBlug ol (ke 1 0.208™ 1 0.096™

Mean number of shoots

7N Joss] pdaw )3 ()l me g (6y3 dxe g Sy 4 s
.. Non-significantand significant at probability level of 1 %, respectively

NS s,
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Table 1- Analysis of variance for effect of different treatments on measured parameters
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Experimental
error
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Coefficient of
variation

33/57" 3985/96 " 136/73" 357/91"
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* ** and ns: significant in 5% and 1% and non-significant, respectively
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Table 2- Analysis of variance for effect of different treatments on measured parameters
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Figure 1- Effect of different treatments on height
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Flowers
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Table 1- Chemical and physical characteristics of site sail

Sail sand clay silt | Zn

Na K P C N pH EC

texture yA

mg kg YA (ds/cm)

Loam-sand 41 32 27 48 387 115 92 047 005 84 1.46
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Table 2- Some climatic indices of Zabol region during German chamomile gr owth season

Slod JBlas uike  slod JS 1o (pSSbo b, s b
sl 39, il9, ""Sut’o‘tgw (; ) ot e Cagh) pSla bawgle
month Min-daily Max-daily precipitation e ) (w0 y3) 19,
temperature temperature (mm) M '“‘d""”})’ humidity in-daily humidity (%)
Centigrade >l ySsilus (%)

March 13.80 30.77 0.16 14.93 50.31

April 20.68 37.03 0 11.48 435

May 25.35 40.16 0 10.85 29

June 27.81 4213 0 10.52 224

July 26.03 43.23 0 8.14 21.15
August 24.72 39.86 0 12.75 27.83
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Chlorophyll a= (19.3 * A663 - 0.86 * A645) V/100W
Chlorophyll b=(19.3 * A645 - 3.6 * A663) V/100W
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Table 4- Effect of irrigation levels on some physiological traits of German chamomile

&)kl gobaw ) Jadg IS’ S ; ; s
Irrigation levels 9% 25 alb Dukdgsts 2 bo,l5 s Ol
Essential oil . Chlorophyll b Chlorophyll a Sodium
Chlorophyll ratio 4 1 1
per centage 1 (Mg g?) (Mg g™) (mgg™)
(Mg g?)
=hs b )b 2oy V0 0.58a 341a 4.32a 14.60a 2.79
75% FC
=i eyl wo s 0 0.64a 2.88h 4.19 12.01b 2.26b
50% FC
wehi b aep¥e g gy 2.25¢ 3.480 7.69c 188
25% FC
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Numbers followed by the same letter are not significantly differences (P<0.05)
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Table 5- Effect of phosphorous fertilizer on chlorophyll a, chlorophyll b of German chamomile

JONEPIOW bUdsfS  addyls
Phosphorouslevels  Chlorophyll b Chlorophyll a
(Mg g?) (Mg g?)
0 kg 3.74b 11.25a
150 kg 4.17a 11.95a
300 kg 4.08a 11.09b
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Numbers followed by the same letter are not significantly differences (P<0.05)
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Table 6- Effect of zinc fertilizer on chlorophyll b, chlorophyll ratio of a/b of German chamomile

9y Tow Judg 5 Comud

: b Judg,ls
zinc levels alb ) Chlorophyll b
Chlorophyll ratio A
(Mg g™) Wog)
0kg 3.03a 3.78b
30kg 2.66b 4.22a
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Numbers followed by the same letter are not significantly differences (P<0.05)
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Table 7- Interaction of drought stressand phosphorous levels on zinc content of
German chamomile

sl Zobaw (e 2 05 o) $95 Ol (e 5 945) &9, Tobw
Irrigation levels Zinc content (mg g*) Zinc levels (kg)

0.64d 0

o=l b ls 7V 0.93a 150

75% FC 0.66d 300
0.68cd 0

=y byl Ve 0.87ab 150

50% FC 0.63d 300
0.78bc 0

SRR NEYAL 0.79b 150

25% FC 0.61d 300
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Numbers followed by the same letter are not significantly differences (P<0.05)
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Table 8- Interaction of phosphor ous and zinc fertilizer s on elements content of Ger man chamomile

Y b omilol oy £ ) s, ad “'“ ) st 035 ko) s =
Phosphor ous Essential oil (0555 (o2 i (05 ‘5.”
levels per centage Zinc (mg g?) PhOSphOff))US MIT  gogium (mg g Igllglcs
0 0.54c 1.56f 0.64cd 1.78c 0
0.59ab 2.11e 0.75b 2.03bc 30
150 kg 0.58ab 3.85¢c 0.76b 2.16b 0
0.62a 5.05a 0.96a 2.85a 30
300 kg 0.56bc 4.18b 0.69bc 2.72a 0
0.54c 2.69d 0.57d 2.31b 30
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Numbers followed by the same letter are not significantly differences (P<0.05)
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Table 9- Interaction of drought stress, phosphorous and zinc levels on potassium content and essential oil yield of German

chamomile
ST (FS) e e (oSS sy ol (P e (g it stae
Irrigation levels  Phosphorous levels (kg) Zinc levels (kg) ?rtnagszli)m Essential il yield

0 0 2.31e 19.38f

30 2.41de 17.38f
R SRNENEWATN 150 0 2.57de 24.35cde
75% FC 30 2.49de 24.47cde
300 0 2.40de 22.95de

30 2.30e 19.26f

0 0 3.22hc 22.04e

30 3.14bc 22.48e

=y cud b V- 150 0 2.88cd 19.22f
50% FC 30 3.22hc 27.04ab
300 0 3.17bc 24.86hbcd
30 2.44de 23.40de
0 0 3.30bc 24.31cde

30 3.55b 27.04ab

PSRN YA L 150 0 3.28hc 26.08ab

25% EC 30 4.62a 27.79a
300 0 3.57b 26.12abc

30 3.31bc 22e
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Numbers followed by the same letter are not significantly differences (P<0.05)
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Table 1- Analysis of variance of Iranian fenugreek landraces seedling characteristics under stressinduced by PEG 6000
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sov ‘f;f’) %GS PSL PSF  PSD PRL PRF  PRD PSL/PRL PSF/PRF PSD/PRD
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Sl copdiop 124 18 117 44 23 106 48 26.4 102 5
(CV%)
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* and ** significantly different in 5% and 1% probability level, respectively and ns= not significant
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Table 2- Mean comparisons of different drought stress levelsinduced by PEG 6000 on ger mination and seedling traits of
Iranian fenugreek landraces
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* Means with the same letters in each column are not significantly differences at 5% probability level
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Table 1- Inhibition rate of Lavender essential oil and methyl salicylate on Botrytis cinerea growth at in vitro condition

Methyl salicylate Botrytiscinerea
(mM) (growth Inhibition rate)
‘;J’.‘.“’) Uw.;“in“’ Jz*;‘" s S B &5 J‘,L‘_ E)@
(s (2,8 25, (55,1534 ¢ )
0 0
0.1 75
0.2 89.62

Lavender essential Botrytiscinerea

ail (growth I nhibition rate)
(e e .
oopdgh gl puilul PSS S Rl g)B
B oy Syl &y
(3 > sida ) (2,8 w5y S9,15L £ 5)
0 0
500 68.75
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Table 2- ANOVA of Lavender essential oil, Methyl salicylate, storage time and their interaction effects on evaluated parameters
of strawberry cv. Selvainoculated with Botrytis cinerea
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o935 skl il
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el fze
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00 ppm LEO @500 ppm LEO [@1000 ppm LEO
7
a
— 6 |
3‘! ‘!E’ 5 =
"o
W g 4
2§ 3 ¢
. Q
¥e o
de
! - T ©
0 :Im:.—_._-u I P AL,
; 1 21
(Gas) ol o2
storage periods (day)

Sy e S 7B L o gl (K,8005 agme (Sdawgr (i 12 (o)l 0,93 9 (LEO) (wgags shan! (puiluo! Joliie 51V 13905
(W1 a0 yd 0 haw 45 Id gire SET 5SU15 (39031 (! o el S pinio By (51,15 g 2 53 &5 (b 1Sile)
Figure 1- Interaction effects of Lavender essential oil (LEO) and storage time on decay rate of strawberry fruitsinoculated

with Botrytis cinerea
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Figure 2- Interaction effects of methyl salicylate (MeSA) and stor age time on decay rate of strawberry fruitsinoculated with

Botrytiscinerea
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Table 3- The effect of different concentration of lavender essential oil and methyl salicylate on qualitative parameters of
strawberry cv. Selva at cold storage
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Means, in each column, followed by similar letter (s) are not significantly different at p<0.05
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Table 4- The effect of Lavender essential oil and methyl salicylate on decay, weight loss, vitamin C and antioxidant activity of
strawberry cv. Selvain cold storage
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Introduction: Medicinal plants were one of the main natural resources of Iran from ancient times. Coriander
(Coriandrum sativum L.) is from Apiaceae family that it has cultivated extensively in the world. Management
and environmental factors such as nutritional management has a significant impact on the quantity and quality of
plants. Application of organic fertilizers in conventional farming systems are not common and most of the
nutritional need of plants will be supplied through chemical fertilizers for short period. Excessive and
unbalanced use of fertilizers in the long period, reduce crop yield and soil biological activity, accumulation of
nitrates and heavy metals, and finally cause negative environmental effects and increase the cost of production.
The use of bio-fertilizers and organic matter are taken into consideration to reduce the use of chemical fertilizers
and increase the quality of most crops. Stability and soil fertility through the use of organic fertilizers are
important due to having most of the elements required by plants and beneficial effects on physical, chemical,
biological and soil fertility. Therefore, the aim of this research was to evaluate the effects of organic, biological
and chemical fertilizers on quality and quantity characteristics of coriander.

Materials and Methods: In order to study the effects of single and combined applications of organic,
biological and chemical fertilizers on quantitative and qualitative characteristics of Coriander (Coriandrum
sativum), an experiment was conducted based on a randomized complete block design with three replications
and 12 treatments at Research Station, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran, in - 2011.
Treatments included: (1) mycorrhizae (Glomus mosseae) (2) biosulfur (Thiobacillus sp.), (3) chemical fertilizer
(NPK), (4) cow manure, (5) vermin compost, (6) mycorrhizaec + chemical fertilizer, (7) (mycorrhizae + cow
manure, (8) mycorrhizae + vermicompost, (9) biosulfur + chemical fertilizer, (10) biosulfur + cow manure, (11)
biosulfur + vermin compost and (12) control. Glomus mosseac was used at -2 cm depth below the seed.
Chemical fertilizer, vermicompost (17 t. ha-1) and cow manure (60 t.ha-1) were used at 30 cm depth . Coriander
was planted through furrow in mid-March 2010. The distance between rows was 60 c¢cm and irrigation was
applied once a week. The common cultivation practices used for this plant and no pesticides or herbicides were
used during the growing season. Coriander harvested in early July 2011 when the plants became yellow. Then,
plant indices were measured in laboratory which included plant height, the number of lateral branch, the number
of umbels per plant, the number of seed per umbels and plant, hundred seed weight, biological and economical
yield, harvest index, essential oil percentage and essential oil yield. Statistical analysis of the data was performed
by SAS 9.1and means comparison were compared by Duncan’s multiple range (P < 0.05.(

Results and Discussion: The results showed that the highest number of lateral branch per plant (6.6) was
obtained from biosulfur + cow manure treatment. The highest number of umbel per plant (19) and number of
umbelet per umbel (5) were also observed in mycorrhizae treatment. Mycorrhizae by improving the nutritional
status of plants, soil microbial community strengthening and protecting plants against pathogens increases plant
growth and development. The highest number of seeds per umbel (21.6), the number of seeds per plant (366),
seed yield (1468 kg,ha-1) and harvest index (55%) were obtained in mycorrhizae + chemical fertilizer treatment.
Combined application of biosulfur with chemical fertilizer had a noticeable effect on 100-seed weights and
biological yield indices. Ali et al. (2009) concluded that application of intermediate levels of nitrogen fertilizer
and mycorrhizae increased biological yield of coriander, and they reported that the use of nitrogen fertilizer will
speed up the establishment of mycorrhizae. Studies showed that the combined use of chemical fertilizer and
manure improved crop yield by increasing the efficiency ofnutrient absorption for plants. The highest essential
oil percentage and essential oil yield were observed in mycorrhizae and mycorrhizae with chemical fertilizer
treatments, respectively (0.2% and 2602 g.ha-1). The essential oil yield was also about 7 times more in
mycorrhizae+chemical fertilizer than biosulphur treatment. Combined application of cow manure and chemical
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fertilizer increased quality of indices of Ajowan. It seems that combined application of organic and bio fertilizers
and cow manure improve soil physical and chemical properties, increase the availability of nutrients and
finallyincrease the yield and quality of plants.

Conclusions: Overall, results of this experiment showed that the application of biological fertilizer especially
mycorrhizae had a significant effect on improving quantitative and qualitative yield of Coriander. Furthermore,
the combined application of mycorrhizae with organic and chemical fertilizer had better effects than their single

application.

Keywords: Biosulfur, Biological yield, Essential oil, Essence yield, Harvest index, Mycorrhiza
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Introduction: The amount of water available to plantsisone of the mostimportant factors that affect the
growth of plants. The objective of the present study was to investigate and comparethe tolerance of different
figtypes (Ficus caricaL.) to different low irrigation treatments.

Materials and Methods: A factorial trial based on a completely randomized design with 3 replications was
carried out in Ferdowsi University of Mashhad. The treatments of this experiment werefour levels of irrigation
including, supplying enough water to pots (100% field capacity), mild stress (75% field capacity), average stress
(50% field capacity) and severe stress(25% field capacity) on Green, Black, Shah Fig and Matthew cultivars.
Some of morphological and physiological traitslike stem growth, leaf umber, leaf area, root length, root area,
fresh and dry weight of shoot and root, root to shoot ratio, relative water content, electrolyte leakage, total
chlorophyll and proline were measured.

Results and Discussion: Significant differences were observed between different irrigation treatments for all
measured parameters. The highest level of stem growth, leaf umber and leaf area were detected in control
treatment (100% field capacity), while the lowest contents were observed in severe stress(25% field capacity).
The results showed that the fresh and dry weight of shoot and root decreased with increasing drought stress, so
that the lowest amounts were observed in severe stress treatment (25% field capacity). The levels of relative
water content was significantly affected by different irrigation treatments, since treated plants with severe stress
treatment (25% field capacity) had the lowest relative water values, while the highest levels was observed in
control treatment (100% field capacity). The highest and lowest of total chlorophyll content was observed in
control treatments (100% field capacity) and severe stress(25% field capacity), respectively. Among the study
treatments, severe stress treatment (25% field capacity) had the highest amount of root length, root area, root to
shoot ratio and control treatment had the lowest root length, root area, root to shoot ratio. The obtained results
detected that electrolyte leakage increased with increasing drought stress. The severe stress treatment (25% field
capacity), had the highest proline content, followed by the average stress treatment (50% field capacity), while
the lowest value was observed in control (100% field capacity). A variation in terms of all measured parameters
also was observed among the cultivars and the differences were statistically significant. Among the presently
tested cultivars, Black has the best resistant ability to drought stress than in other cultivar.

Conclusion: This research showed that all measured parameters were significantly affected by irrigation
treatments and cultivars. These data demonstrated that cultivar was the main parameter which influences the

morpho-physiological properties of figs.

Keywords: Ficus carica L., Drought stress, Electrolyte leakage, Chlorophyll, Prolin
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Introduction: Medicinal and aromatic plants play an important role in commercial crops, which also
represent a safe alternative for chemical pharmaceutical industries. St.John’s Wort (Hypericum perforatum L.)
due to its therapeutic efficacy has been used for decades in folk medicine and is considered as a promising
medicinal plant with valuable potential as a source of hypericin, essential oils and antioxidants. Studies on
agronomic factors such as application of potassium and humic acid as well as nitrogen fertilization on yield,
essential oil and antioxidant activity of Hypericum perforatum have not been investigated thoroughly untilnow.
This study was designed to study the effect of using humic acid and potassium sulphate on morphological and
phytochemical characteristics of Hypericum perforatum.

Materials and Methods: The plant material was prepared from Science andTechnology Park in Khorasan-e
Razzavi-Mashhad. Inspring, the plants were transplanted into the field of Horticulture department, Ferdowsi
University of Mashhad, for fertilizing treatments. The experimental layout was factorial in a complete
randomized design (CRD), with three replications. Potassium Sulphate (K,SO,) was applied at the rates of
0.0(K0), 60 (K60) and 100 (K100) kgha™. The other treatment were humic acid, which was applied at three rates
0 (H0),20 (H20) and 40 (H40) Lha™. Plants were treated at two stages, before flowering by potassium fertilizer
and fertigated four times inl5-day intervals with humic acid. Besides the fresh and dry weight, number of
flowers, stem height and number of flowering stems were determined at the end of the growing stage.

Results and Discussion: The ANOVA indicated that most of measured attributes of Hypericum perforatum
plant were significantly affected by both treatments. Data presented revealed that the highest stem (91.6 cm) was
recorded at the highest level of potassium sulphate (K100) treatment, while the shortest height (60.4 cm) was
recorded at the lowest level of potassium sulphate (K0) treatment. On the other hand, the highest stem (80.33
cm) was achieved with the highest level of humic acid treatment. No significant difference was observed
between the highest level of humic acid (H40) and the second level (H20), while both mentioned levels showed a
significant difference with control (HO). This means that the control plants possessed the lowest stem height
(66.7 cm).The DPPH method for evaluation of antioxidant activity reflects the ability of the present compounds
to scavenge hydrophilic free radicals. DPPH inhibition was investigated and the results were evaluated as
relative activities against a-tocopherol aspositive control. A lower EC50 indicates a higher antioxidant activity.
As it is shown, the least EC50 which indicates the highest antioxidant activity belonged to plants treated with
potassium sulphate at (100 kg.ha™). Control plants possessed the least antioxidant activity and showed no
significant difference compared with plants treated with 60kg.ha™ of this fertilizer. Humic acid had a significant
effect on antioxidant activity of H.perforatum. The lowest value of EC50 was related to the highest level of
humic acid, while the highest value of EC50 was obtained from control plants. There was also significant
difference between control and two other levels (20 and 40 L ha™) of humic acid. Applied fertilizers at their high
levels showed significant effects on EC50 decrease, which means the increment of antioxidant activity of H.
perforatum. The high antioxidant activity of this medicinal plant is the reason of flavonoids and phenols
existence. It seems that application of these fertilizers have led to increment of the mentioned secondary
metabolites and followed by an increase of antioxidant activity in comparison with control plants. Totally, H.
perforatum possessed a high antioxidant activity. Application of the mentioned fertilizers separately or
simultaneously increased of this important medicinal plant fresh and dry weight, and finally the yield. Number of
flowers, stem height and flowering stems reached the highest value at the highest level of both fertilizers
(K100H40). As potassium plays an important role in the development of reproductive parts of plants, it might be
one of the reasons of the abovementioned increase. The highest essential oil content was recorded at high levels
of both fertilizers (K100H40). Since the highest essential oil content accumulates in the flowering stems, an
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increase of these stems height and a higher number of flowers would increase theessential oil content of
H.perforatum. It seems that application of these fertilizers increased the antioxidant activity by an increase of
this pigment content.

Keywords: Medicinal Plants, Inorganic Fertilizers, Organic Fertilizers
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Introduction: Salinity has been recognized as one of the major abiotic factors affecting crop yields in arid
and semi-arid irrigated areas of the world and various efforts for breeding salt-resistant crop plants have been
made. Approximately one-third of the world irrigated soils and a large proportion of soils in dry lands are saline.
Two major effects have been identified as the probable causes of high salt toxicity in crop plant i.e., the ionic
effect and the osmotic effect. The ionic effect results in alterations in enzymatic processes, disturbances in
accumulation and transport of different ions or a combination of all these factors. As a result, shoot and root
growth will reduce and uptake of nutrient elements by plants will be adversely affected. While excess Na
accumulated in plants under salinity stress conditions hinders K uptake, CI hinders NO3 uptake by plants and
destroys ionic balance in plants. Evening primrose is a plant which belongs to Onagraceae. Its seed oil has a
special arrangement in Glycerol molecule, so it has been used a lot in medical treatments and also feeding. Many
studies have showed that using the best techniques and methods in farming can increase the amount of oil of
seeds. The wrong method of agricultural activities in Iran have caused increasing of salt in the soil, and growing
plants in such situation is not possible. For confronting with this phenomenon knowing and choosing kinds of
plants that can resist the situation of salt is really necessary.

Materials and Methods: This study was conducted as a factorial experiment based on completely
randomized design with three replicates with five levels of NaCl salinity (0, 30, 60, 90 and 120 mM) and
potassium chloride levels (zero and 15.02 mM) It is performed in the Faculty of Agriculture, Ferdowsi
University of Mashhad in 1390. Salt treatment to prevent osmotic shock was applied to four-leaf stage and
treated with potassium was gradually and simultaneously applied with irrigation water. The rate of
photosynthesis, chlorophyll relative content and stomata conductance was measured six weeks after imposing
the treatments. The analysis of variance was calculated using SAS software. The statistical comparison was done
by Duncan's multiple range tests. Charts were drawn using Excel software.

Results and Discussion: According to the result of the analysis of variance, increasing the density of sodium
chloride in the planting areas had a special effect on the size of the leaves and the weight of dried plant and the
weight of each leaf and dried root. This effect showed a meaningful variation between the weight of dried leaves
and its dried root and shoots. The salty areas have a lot of negative ions like magnesium, chlorine, sodium and
sulfate. These materials are harmful by themselves or cause effective disorder in plants metabolism. Salinity
treatments applied to significant influence (01/0> p) on the characteristics of photosynthesis, stomata
conductance and numbers were monitored by spad. For example, sodium and potassium competition and
competition between chlorine and nitrate impairs the absorption of nutrients which results in higher demand for
energy for plants for producing organic matter. This situation causes a low activity of the root and the growing of
the shoot consequently reduce their growth. The weight and length of the plant will be reduced too. For example
existing potassium in salty lands cause the reduction of sodium in the shoot of the plants. This research was done
in a pot with the same amount of salt. Potassium causes the reduction of toxicity effects of sodium. Research has
shown that the potassium in regulating osmotic pressure and permeability of plant cell membranes is effective
and cause higher plant tolerance to salinity.

Conclusion: Some biological indexes of evening primrose plant were negatively affected by increasing rates
of NaCl and KCI applications. In salty condition, increasing the amount of sodium reduces the potassium,
comparing with sodium. Potassium causes a suitable osmotic pressure and reduce the destructive effect of
oxidation. So higher potassium than sodium in salty lands is known as the standard resistance. NaCl and KCl
compounds should be applied at precise amount to evening primrose, otherwise, quantity and quality of evening
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primrose plant will be impaired.

Keywords: Oenothera macrocarpa, Potassium Nutrition, Ratio Potassium to Sodium, sodium chloride
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The Efficiency of Mycorrhizal Fungi on Growth Characteristics and some
Nutrients Uptake of Plane tree Seedling (Platanus orientalis L.)
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Introduction: Drought stress is one of the most important abiotic stresses which significantly reduce yield
and growth of most of plants. Plane tree is one of the important trees planted in the urban landscapes of Iran. One
of the major limiting factors of landscapes development is providing water for plants. Deficit irrigation is a
desirable method for saving water use in water deficit conditions and ultimately reducing necessary cost of water
securement to landscape plants. Moreover, inoculation of plant root with mycorrhizal fungi can be considered as
a method to reduce water demand of plants. In addition, mycorrhiza can increase plant resistance against
environmental stress, such as salinity, temperature stress, drought stress and etc. Mycorrhiza can improve
drought stress through enhancing water uptake as result of extra radical hyphae and stomatal regulation or
transpiration. Increasing P concentration by mycorrhiza inoculation can be another mechanism for drought
resistance in plants. The purpose of the present study was to evaluate two Glomus species in combination
together on plane tree under water deficit for growth characteristics and nutrients uptake such as P, Fe and Zn
concentration.

Materials and Methods: This outdoor experiment was conducted at - Isfahan University of Technology,
Isfahan, Iran, with average temperature 14.2 °C and 27.9 °C night/day, respectively and relative humidity 35-
70% between Mar and Aug 2012 and repeated under the same condition in 2013. This experiment was carried
out to evaluate the effect of inoculation with mycorrhizal fungus on plane saplings response to different
applicable water levels (50 and 100% of water needs) based on a completely randomized design with 3
replications. The treatments were control (without fertilizer), Germans peat + fertilizer, Germans peat +
fertilizer + mycorrhiza in 50% of field capacity and Germans peat + fertilizer + mycorrhizain 100% of field
capacity. The Mycorrhiza fungi (mycorrhizal root, soil containing spore and extra radical mycelium) were
obtained from Institute of Soil and Water Research (Tehran, Iran). There were inoculums treatments: two AM
fungus inoculums (G. intraradices and G. mosseae) with combination of both. The inoculated dosage was
approximately 80 spores g-1 for G. intraradices and 80 spores g-1 for G. mosseae, calculated by microscope
before the experiment. Plants were irrigated daily based on 100% FC to make sure the establishing plants for
about 2 months and then differential irrigations were applied. The amount of 100% and 50% ET was applied for
full irrigation, moderate and severe deficit irrigation, respectively. To monitor the soil water content, tensiometry
probe tubes were inserted into the soil in control pot around the root. Irrigation was performed whenever 40% of
the available water was consumed. In order to calculate the amount of water necessary to bring each soil to FC,
soil samples were collected and the water content determined by drying. Photosynthesis rate was measured by a
LCI portable photosynthesis system. Soluble sugars measured according to Phenol-Sulfuric Acid method.
Extraction of the Leaf chlorophyll pigments using with 100% acetone. The extraction of P, K, Fe, and Zn from
the plant tissue material was performed by using dry ashing method. The mean data of two years were analyzed
with SAS 9.1 software, the means were compared for significance by the least significant difference (LSD) test
at P <0.05.

Results Discussion: Mycorrhiza inoculation significantly increased fresh and dry weight, chlorophyll
content, total sugar, leaf area, photosynthesis rate and P and K concentration as compared to control. As
compared to the 100 and 50% FC, total chlorophyll, fresh and dry weight and P concentration significantly was
increased in 100% FC (Table 4 & 5). The results showed that inoculation of plants with mycorrhizal fungus
significantly increased most growth parameters including leaf area, chlorophyll content and leaf fresh and dry
weight of plane saplings. Phosphorus content significantly increased in inoculated plants as compared to non-
inoculated plants. It is recommended that in dry regions and water shortage conditions, the deficit irrigation
method accompanied with mycorrhizal fungus inoculation to save water .
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Conclusion: Our data showed that mycorrhiza inoculations increased most growth parameters including leaf
area, chlorophyll content and leaf fresh and dry weight of plane saplings. In conclusion, mycorrhiza inoculations
can increase plant tolerance against drought stress by increasing phosphorus concentration, chlorophyll content,
and photosynthesis rate. Generally, results of this study revealed that inoculation of plane tress with mycorrhizal
fungi, improved plant growth under stress conditions through its positive influence on nutrients uptake,
chlorophyll content and other growth parameters.

Keywords: Landscape, Irrigation level, Tree, Symbiosis
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Introduction: Iran pomegranate is quite competitive compared to other countries due to high qualityand has
great economic importance. Using essential oil is a new idea to reduce postharvest losses and increase the
horticultural crop storage life and control of fungal infection. In this context, a factorial experiment based on
completely randomized design was conducted to study the postharvest spraying of thyme essential oil on storage
life and qualitative characteristics of pomegranate fruit (Cv.Tarom red skin)

Materials and Methods: Pomegranate fruit (cv. Tarom red skin) was prepared and transferred to University
of Zanjan, Horticulture postharvest physiology lab. Treatments were included essential oil of thyme at four
levels (0, 500, 1000, 1500 mg/l) and the cold time storage (6°C and 85% of relative humidity) at three levels
(one, two and three months) by four replications. In the first experiment, 180 normal pomegranate fruits were

treated with thyme essential oil. In the second experiment, fruits were infected with spores of the fungus
Aspergillus niger and then treated with essential oil. During experiment, total soluble solids (TSS), titratable
acidity (TA), TSS/TA ratio, pH, anthocyanin, electrolyte leakage, chilling injury, weight loss and fungal decay
were evaluated. Fruit juice TSS was determined with a hand-refractometer at room temperature. TA was
determined by titration an aliquot (20 mL) of the juice with 0.1N NaOH and the results were expressed as a
percentage of citric acid. The maturity index (TSS/TA ratio) was evaluated as the TSS/TA ratio. Fruit juice pH
was measured using a pH meter. Anthocyanin measurement was performed by the method of Fuleki and
Francis. Electrolyte leakage was measured according to McCollum & McDonald method. Weight loss was
measured according to Ershadi method. Chilling injury was measured by Wang method. Decay was visually
evaluated and expressed as percentage. An analysis of variance was used to analyze difference between
treatments and the Duncan test was applied for mean separation at p<0.05. All analyses were performed using
SAS statistical software.

Results Discussion: Results showed that chilling injury and fungal decay increased by storage time in both
infected and no infected fruits, while this trend was slower in non-infected ones. Treated fruits by essential oil of
thyme had more anthocyanin in comparison to control fruits. Essential oil of thyme prevents the reduction of
titratable acid and catalysis of sugars. An interactive effect of treatments showed that weight loss and electrolyte
leakage was highest in control at the third month of storage. Interaction between essential oil of Thyme and
storage time in pomegranates not infected with fungus spore showed the lowest TSS in essential oil of thyme
(500 mg/1) in second month of storage.

Essential oil of thyme reduces decay and increases the storage life of the fruits. It seems that the phenolic
compounds of thyme essential oil form molecular hydrogen bound with the cytoplasmic membrane proteins of
fungus and make them inactive. Essential oil of thyme has a positive effect in controlling weight loss during

storage of pomegranates. Essential oil forms a thin layer of the skin that covers fruit and prevents water
evaporation from the skin and keeps skin moisture. It also, maintains fluidity of the plasma membrane and
prevents disintegration. So electrolyte and substances leakage of vacuole into the cytosol and the cytoplasmic
space is controlled. One of the constituents of essential oil of thyme is phenolic compounds that are rich in
carbonyl group. Carbonyl group has ability to disintegrate the free radicals formed by cold stress resulted in

reduction of chilling injury in the fruit tissue. Essential oil has antioxidant that prevents anthocyanin oxidation
during storage time. Meanwhile, the probably conversion of other competent compounds to anthocyanin caused
an increasing of total water-soluble anthocyanin during storage time.

Conclusion: Results showed that Thyme essential oil has positive impact on reducing chilling injury and
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electrolyte leakage also, controlling weight loss and fungal decay of pomegranate fruit. Nowadays, production of
organic fruit are increasing because of their role in human health, hence by maintaining the fruit quality during
storage time it can be used as a substitute for chemical compounds and fungicides.

Keywords: Chilling Injury, Electrolyte Leakage, Fungus Decay, Storage Time, Weight Loss
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Biochemical Characteristics of Periwinkle (Catharanthus roseus L.)
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Introduction: Catharanthus roseus (L.) belongs to Apocynaceae family and is an important medicinal plant
and also cultivated as an ornamental plant almost throughout the tropical and subtropical areas all over the
world. Recently, the uses of natural substances are considered very helpful to improve plant growth and
development. Application of plant growth regulators (PGRs) and vitamins are reported in many horticultural
crops. Ascorbic acid is the most abundant antioxidant in plant which protects plant cells. This substance affects
cell differentiation and growth. Thiamine or vitamin Bl is water soluble and one of the B complex vitamins.
This study was conducted to investigate the effect of the ascorbic acid, thiamine, BA and GA on growth and
biochemical parameters of periwinkle.

Materials and Methods: The experiment was perform as a completely randomized design with 5
replications at research greenhouse of Shahid Bahonar University of Kerman in 2014.The treatments used
include spraying water (control), ascorbic acid 100 mg.1-1, gibberellic acid 100 mg.1-1, thiamine 100 mg.I-1, BA
200 mg. 1-1 and combinations of two, three and four of them to determine the response of plants to these
substances alone or in combination of them. When the seedlings reach to 6-leavs stage, the first foliar spray was
carried out. In other two steps, it was repeated with interval of 10 days. In this study, longevity of the flower,
flower diameter, the number of lateral branches, branches length, fresh and dry weight, chlorophyll content and
reduced sugars were measured. Chlorophyll content and reduced sugars were measured according to method of
Somogy (1952) and Lichtenthder (1987), respectively.

Results and Discussion: The results showed that the effect of thiamine on the number of flowers was more
pronounced than other substances. The lowest number of flowers per plant was found in plants treated with
gibberellic acid. All growth promoter substances increased flower diameter. Combined application of BAwith
gibberellic acid had more influence on this parameter than other treatments, and increased flower diameter by
about 25%. Ascorbic acid plays an important role in cell division, plasma membrane, proton pumps and
enlargement cell. According to the theory of acidic growth, ascorbic acid weakens cell wall and increases cell
enlargement. Among the applied treatments combination of banzyladenine, thiamine and ascorbic acid increased
the number of lateral branches to 100%. Results showed that GA in all concentrations and combinations used in
this experiment increased lateral branches length. Several reports about plants such as croton, hibiscus and pot
marigold indicated that BA can increase the number of branches per plant. Therefore, BA is used to enhance
branching and to reduce the total height of the plants. The highest fresh and dry weight were observed in plants
treated with the combinations of BA, thiamine and ascorbic acid. Thiamine increased chlorophyll a content more
than other substances. There was no significant difference between thiamine or thiamine combined with ascorbic
acid treatment on chlorophyll b content. Thiamine in combinations with all the other treatments significantly
improved carotenoids content compared to control. Chlorophyll plays a key role in plants for absorption and
utilization of light energy which used in photosynthesis. Therefore, effects of PGRs on chlorophyll biosynthesis
or degradation influence directly on photosynthesis. Thiamine was reported that in some plants assist
resynthesize of chlorophyll in plant without chlorophyll and increased growth and yield eventually. All the
treatments significantly increased reducing sugar. Although all of the substances improved the amount of
reducing sugar, the role of thiamine was more dramatic compared to other treatments. The greatest amount of
reducing sugar 85.3 mg. g-1 fresh weight was observed in the combination of BA, thiamine and ascorbic acid.
Thiamine is an essential part of the biosynthesis of pyrophosphate thiamine coenzyme which has an important
role in carbohydrate metabolism. Application of vitamin c it was reported the increased soluble sugar in Chinese
hibiscus.
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Conclusion: Periwinkle is a bedding plant that the number of flowers and lateral branches is very important.
BA with thiamine and ascorbic acid combination has the best effects on these traits and improved growth
condition of it. On the other hand, application of gibberellic acid, either simple or combined with other materials,
due to the excessive increase in plant height, led to the bending of the plant.

Keywords: Reduced sugar, Pigment, Flowering, Vitamin
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Introduction: Cultivation of medicinal and aromatic plants has always had a special situation in the traditional system
of agriculture and these systems have played a major role on diversification and sustainability of agricultural
ecosystems. Tend to produce medicinal and aromatic plants and demand for natural products, especially in terms of
ecological culture in the world is increasing. Ajowan is an annual herbaceous plant from the Apiaceae family.
Biological fertilizers produced by the activity of microorganisms are associated with nitrogen fixation or availability of
phosphorus and other nutrients in the soil. Enrichment means increasing the concentration of nutrients in plants
especially micronutrients. Application of biological fertilizers instead of using chemicals is one of the most important
nutritional strategies in sustainable management of agro-ecosystems. In this regard, the effect of enrichment with bio-
fertilizers and micronutrients on Ajowan (Carum copticum L.) germination characteristics was studied at Birjand
Agricultural Research Laboratory.

Materials and Methods: A factorial experiment based on a CRD (completely randomized design) was conducted with
three replications at Birjand Agricultural Research Laboratory during 2011. Experimental treatments consisted of bio-
fertilizer application with three levels including without inoculation, and seed inoculation with Azospirillum and
Azotobacter and seed enrichment with ten different treatment levels including without enrichment, and enrichment
using 1, 2 and 3 mM of Fe, Zn and Mn elements. Bacteria were provided by Soil and Water Research Institute of
Tehran. Initially, the seeds were disinfected through immersing them in 1% sodium hypochlorite for 3 minutes and then
washing them with the tap water for 2-3 times. For the Enrichment of seeds, depending on the treatments, Petri dishes
were treated with 10 ml of micronutrients solution for 24 hours. Then for bacterial inoculation depending on the type of
treatments, seeds were soaked in 7 ml of inoculums containing 10® alive and active bacteria per ml for 5 hours. In each
treatment, 15 seeds were placed in Petri dishes sealed with parafilm and placed in a germinator set at 70% RH and
25/15 °C. The traits studied were: germination percentage, germination rate, root and shoot length, as well as root and
shoot fresh and dry weight. Before analyzing the data, normality test was performed and analysis of variance was
performed using Genstat and graphs were drawn using Excel software.

Results and Discussion: The Analysis of variances results showed that seed inoculation with biological fertilizers
and micronutrients significantly increased germination rate, root and shoot length, root fresh weight and dry weight of
root and shoot of Ajowan compared with the control. Results showed that there were not significant differences
between treatments in terms of germination percentage. Using micronutrients for seed enrichment caused increased
germination rate. The maximum germination rate value was obtained from the Mn 1mM treatment (2.164 seeds per
day), and. its minimum value was obtained from Znl (1.55 seeds per day). The maximum and minimum values of root
length were obtained from the combined treatments of azotobacter + Fe2 and Azospirillum + Zn3, respectively. The
maximum and minimum values of shoot length were obtained from the combined treatments of azotobacter + Mn2 and
Azospirillum + Zn3, respectively. The highest and lowest values of shoot dry weight were obtained from azotobacter +

Fe3 and azotobacter, respectively. The highest and lowest values of root dry weight were obtained from Zn1 (2.35 mg)
and Mn2 (0.4 mg), respectively. The highest and lowest values of root fresh weight were obtained from Azospriliium-+

Mn3 and Azospriliium+ Zn2, respectively. The highest and lowest values of shoot fresh weight were obtained from

Azotobacter+Mn2 and Mn3, respectively.

Conclusion: During the evaluation of the measured traits regarding to bio-fertilizers application on ajowan, it was
observed that all biological treatments were superior to the control (non-biological fertilizer) and Azotobacter was the
most effective amongst them. Bio fertilizers applications used in this study showed significant effects on root and shoot
length, as well as fresh weight of root and shoot. The use of micro-nutrients on ajowan, showed that the application of 1

and 2 mM of Mn and all three concentrations enhanced the examined characteristics, while the application of 1 mM of
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Zn was just effective on root and shoot dry weight. Overall, application of these micronutrients had significant effects
on germination rate and root length and fresh weight of root and shoot as well as dry weight of shoot and root.

Keywords: Azospirillum, Azotobacter, Fe, Medicinal Plants, Zn
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Introduction: Iron chlorosis is considered to be one of the most important nutritional disorders in
grapevines, particularly in calcareous soils that under these conditions fruit yield and quality is depressed in the
current year and fruit buds poorly develop for following year. Symptoms of iron chlorosis in orchards and
vineyards are usually more frequent in spring when shoot growth is rapid and bicarbonate concentration in the
soil solution buffers soil pH in the rhizosphere and root apoplast. Several native grapevine (Vitis vinifera L.)
genotypes, highly appreciated for their organoleptic characteristics and commercial potential, are widely
cultivated in Iran. Cultivated plants differ as to their susceptibility to Fe deficiency in calcareous soils, some
being poorly affected while others showing severe leaf chlorotic symptoms. Selection and the use of Fe-efficient
genotypes is one of the important approaches to prevent this nutritional problem. In this research the response of
three local grapevine cultivars was evaluated to iron chelate consumption in a calcareous soil (26% T.N.V .(

Material and methods: Well rooted woody cuttings of three autochthonous varieties (Rasha, Qezel uzum,
Keshmeshi Qermez) were cultivated in pots filled with a calcareous soil with iron chelate consumption at three
rates (0, 7.5 and 15 mg Fe/ Kg soil). The study was conducted with two factors (cultivar and iron chelate) and 3
replicates in a factorial arrangement based on randomized complete block design. Plant parameters including
vegetative growth, chlorophyll index and leaf area were monitored during the growth period. At the end of the
treatment, fresh and dry weight of shoots and roots were determined. The concentrations of macro and micro
elements in the leaves were assayed using an atomic absorption and spectrophotometer. One-way-ANOVA was
applied comparing the behavior of the cultivars growing.

Results and Discussion: Analysis of variance showed that chlorophyll index and leaf area differ
significantly among tested cultivars. The highest and the lowest chlorophyll index were observed in Rasha and
Keshmeshi Qermez cultivars, respectively. Fe chelate consumption up to 7.5 mg/kg significantly increased
chlorophyll, leaf area, shoots growth and fresh weight of shoot and root compared to the control. The highest leaf
area was related to Rasha cultivar in 7.5 mg/kg treatment. In all tested cultivars by increasing Fe concentration to
15 mg/kg, leaf area was decreased. According to the laboratory results, there was a significant difference in the
concentrations of some macro and micro nutrient of leaves among tested cultivars. The highest amount of K, Fe,
Mn and Zn was recorded in leaves of Rasha cultivar. Qezel uzum has also the highest P, N, Ca, Mg and Cu in its
leaves. Application of 7.5 Fe mg /Kg soil increased calcium, magnesium and copper concentrations in leaves of
Rasha cultivar and nitrogen concentration in Qezel uzum cultivar. In Keshmeshi Qermez cultivar, the sensitive
cultivar to iron chlorosis, iron chelate consumption up to 7.5 Fe mg /Kg soil increased nitrogen, zinc and copper
concentrations. Increase in iron consumption up to 15 mg/Kg soil caused significant increase in copper
concentration. Among the study cultivars, Rasha significantly absorbed the highest iron, zinc, manganese and
potassium from the soil and did not show iron chlorosis, so it can be as a suitable rootstock with respect to iron
chlorosis.

Conclusion: In this study we have studied the influence Fe-chelate on some features of three Iranian
grapevine cultivars (Vitis vinifera L) grown in calcareous soils. Our findings confirm the variable response of
native grapevines to bicarbonate-induced iron deficiency. The most susceptible cultivar, Keshmeshi Qermez,
have been very impaired by the calcareous soil; it produced less shoot growth and dry matter since these factors
of the tolerant cultivars was decreased very little. The different behavior of potted cultivars with respect to iron
chlorosis is related to modifications of some physiological parameters at the root level. A parameter which
emphasizes the differential response of the genotypes to stress conditions was the capability of the genotypes to
take up elements from the soil. Rasha cultivar showed a high degree of tolerance by taking up more iron when
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growing on calcareous soil, while keshmeshi cultivar took less iron. It will be recommended use of Rasha
cultivar in calcareous soil as on rooted vine or rootstock. These findings suggest that biochemical parameters
may constitute reliable criteria for the selection of tolerant grapevine genotypes to iron chlorosis.

Keywords: Grapevine, Leaf area, Chlorophyll index and Iron chlorosis
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Introduction: Selection a proper crop rotation based on environmental conservation rules is a key factor for increasing
long term productivity. On the other hand, the major problem in reaching agricultural sustainability is lack of soil
organic matter. Recently, a new viewpoint has emerged based on efficient use of inputs, environmental protection,
ecological economy, food supply and security. Crop rotation can not supply and restore plant required nutrients, so
gradually the productivity of rotation system tends to be decreased. Returning the plant residues to the soil helps to
increase its organic matter and fertility in long-term. Wireworms are multi host pests and can be seen in wheat and
barley too. The best approach for their control is agronomic practices like crop rotation. Wireworms population and
damage are increased with cultivation of grasses and small seed gramineas in mild winters, variation in cropping
pattern, reduced chemical control, and cover crops in winter. In return soil cultivation, crop rotation, planting date,
fertilizing, irrigation and field health are the examples for the effective factors in reducing wireworms damage.
Materials and Methods: In order to study the effect of crop rotation, residue management and yield damage because of
wireworms population in soil, this experiment was conducted using four rotation systems for five years in Jolgeh- Rokh
agricultural research station. Crop rotations were included, 1) Wheat monoculture for the whole period (WWWWW), 2)
Wheat- wheat- wheat- canola- wheat (WWWCW), 3) Wheat- sugar beet- wheat- potato- wheat (WSWPW), 4) Wheat-
maize- wheat- potato- wheat (WMWPW) as main plots and three levels of returning crop residues to soil (returning 0,
50 and 100% produced crop residues to soil) were allocated as sub plots. This experiment was designed as split plot
based on RCBD design with three replications. After ending each rotation treatment, the field was sown with potato cv.
Agria in each plot in 2011. At harvest time, tuber yield and also percentage and severity of infection was determined.
All data was analyzed statistically and Duncan test was used for comparison of means.

Results and Discussion: Analysis of variance results showed that, potato tuber yield was statistically (P<0.01) affected
by the crop rotation, the rate of returning residues, and also interaction between rotation x returning residues.When
1000 tuber was considered, analysis of variance results showed, crop rotation had a very significant effect (P<0.01) on
number and percent of infected tubers to wireworm and its holes. The most infected tubers i.e. 42.3% and holed i.e.
61.4% and totally 4.24% of tubers belonged to the rotation 2, where rapeseed crop was the preceding plant. The least
one was achieved in rotation 1, with the rates of 27%, 37% and 2.8% where potato crop was not planted previously. The
highest infection to wireworm was found in 100% residue returning to the soil with 3.8% and the lowest one in no
residue returning to the soil, i.e. 3.4 %. Results showed that with increasing residue returning to the soil, the damage of
wireworms increased too.

Conclusion: Generally applying crop rotation using different crops and residue returning to the soil is resulted in higher
potato tuber yield. This increasing rate for tuber yield was 116% and 57% when the preceding crops were wheat and
rapeseed respectively compared to the mean of rotations 3 and 4. sustainable production of potato and reduction of
wireworm damage, it is necessary to focus on other crop rotation and the importance of C:N ratio and the rate of residue
returning to the soil.

Keywords: Agroecosystem, Crop Residues, Sustainable Production, Tuber Pests
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Introduction: Aluminum (Al), cobalt (Co), sodium (Na), selenium (Se), and silicon (Si) are considered as
beneficial elements for plants. They are not required for all plants but they can improve the growth and
development of some plant species. Selenium is an essential element for human with antioxidant and antivirus
functions but is not considered essential for higher plants. Selenium is reported to be protective against cancer
and more than 40 types of diseases are associated with Se deficiency. The amounts of selenium in food also
depends on the amount of the element in the soil. However, its beneficial role in improving plant growth and
stress tolerances is well established. Plants revealed different physiological reactions into the Se levels, some
specious accumulate it and in contrast some othersare sensitive and Se is a toxic element for them. Some studies
showed that Se can reduce adverse effects of salinity, drought, high and low temperatures and also heavy metal
stress by enhancing antioxidant defense and MG detoxification systems. Pepper is one of the most important
vegetable crops which have strong antioxidant properties. The effect of Se on vegetable especially on hot pepper
is not well documented.

Materials and Methods: Present experiment was designed in order to study the effects of different
concentrations of selenium on vegetative growth and physiological trait of hot pepper (Capsicum annum cv.
kenya) under hydroponic conditions in the greenhouse at the Department of Horticulture Science, Islamic Azad
University of Shiraz (Iran) under natural light with a day/night average temperature of 25/17 °C, relative
humidity of 50+8.5% and photoperiod 14/10 (day/night). This experiment was carried out based on completed
randomized design (CRD) with 5 Se levels at(0 as control, 3, 5, 7 and 10 pM) with 3 replications. 30 days old
seedling with uniform size were selected and transplanted into 4L pot containing a mixture of peat moss and
perlite (1:1). The nutrient solution was a modified Hoagland’s solution and each plant received 400 mL nutrient
daily. Selenium concentrations were added by 0, 3, 7 uM Na,SeO; (Merck, Germany) 10 days after
transplanting. Leaf number (by counting), leaf area (with leaf area meter), relative water content (RWC),
membrane stability index (MSI), chlorophyll and carotenoids content were determined one month after treatment
applications. All data were subjected to one-way ANOVA by Statistix 8 (Tallahassee FL, USA) and the means
were compared for significance by the least significant difference (LSD) test at p< 0.05.

Results and Discussion: The results showed that selenium supplement at 5 uM significantly increased
relative water content by 12.8% compared to control. Se increased root growth and thus absorbed more water
and increased RWC in present experiment. Selenium at 7 and 10 uM Se increased membrane stability index by
33.61 and 80.06, respectively, compared to control which may be due to increasing potassium by Se application.
Selenium at 3 and 5 pM increased leaf area by 24.6% and 25.1% relation to plants which were grown without Se
supplementation. Leaf number increased by application of 5 uM Se by about 15.14% and chlorophyll a, b and
total increased by 64.67%, 38.5% and, 55.8%, respectively, in comparison with plants grown without Se
application. Carotenoid content was not affected by different Se concentrations. Se increased chlorophyll content
by increasing Mg and Fe absorption, or protect of chlorophyll content against chloroplast enzymes. The highest
leaf area was observed at 3 uM Se in comparison with other treatments. Se at 5 uM is beneficial for growth,
photosynthesis pigments, leaf area and leaf number. Se application had no beneficial influence on lateral shoot.
The highest starch concentration was observed at 5 uM Se (by about 60% in comparison with plants were grown
without Se application).

Conclusion: In general, the result of present study indicated that selenium at low concentrations improved
plant growth (such as leaf area and leaf number), physiological trait (relative water content and membrane
stability index) and photosynthesis pigments (chlorophyll a and b) of hot pepper in hydroponic conditions. It is
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also suggested that this experiment should be repeated on some other important vegetable during growth and
reproductive stages in hydroponic and soil condition and also on hot pepper quality and quantity of fruit.

Keywords: Beneficial elements, Membrane stability index, Photosynthesis pigments, Relative water content



Journal of Horticultural Science (532955 qulio g p5le) (Sl pole o o

Vol. 29, No. 4, Winter 2016, P. 100 Y., 52 Voo .o IFAP liuo) oF oylods YA il
ISSN: 2008 - 4730 AAGA Y Yook - FVY L

Assessment of Direct Regeneration in Germany (Matricaria chamomilla L.) and Shirazi
Chamomiles (Matricaria recutita L.)

A. Masoumiasl™*- A. Aryiaeineghad* M. Dehdeari®
Received: 19-03-2014
Accepted: 02-06-2015

Introduction: German (Matricaria chamomilla L.) and Shirazi (Matricaria recutita L.) chamomiles are
the most important medicinal plants of the Astraceae family which are used in the pharmaceutical, health, food
and cosmetics industries. Production ofthis plant has been undertaken in Iran mainly in Isfahan, Kohgiluyeh and
Boyerahmad, Golestan and Hamedan provinces. In vitro propagation of plants have higher potential to produce
qualified natural products, restoring and preserving of endangered plants, induction of somaclonal variation,
industrial reproduction, valuable secondary metabolites and increased active ingredients. Various studies have
reported successful micro propagation system for five chamomile varieties on MS medium contained 0.01 mg/1
NAA and 2.5 mg/l kinetin. The aim of this study was to investigate the effects of stem (with and without
node),leaf and cotyledon explants and different plant growth regulators on direct regeneration ofGerman
andShirazi chamomiles. Although the Shirazi chamomile is native to Iran, but German chamomile is Iran non-
indigenous cultivar. Up to now, there have been no compare is on reports about responses of these cultivars to
tissue culture.

Materials and methods: This research was performed in the central laboratory of Agriculture Faculty
in Yasouj University. Seeds were provided from Pakan-Bazr institute, Isfahan. Chamomile seeds were
disinfected by ethanol (70%) for 5-10 min and sodium hypocholorite3% for 5-12min and then washed for
several times by distilled water. Then, seeds were sown on MS medium for germination. After 2-3 weeks,
seedlings were grown and then planted in MS medium supplemented with hormonal combinations of NAA at
two levels (0.1 and 0.5 mg/l), kinetin at three levels (2, 2.5 and 3 mg/l) and Zeatin, BAP and 2ip at three levels
(0.5, 1 and 1.5 mg/l). The experiment was performed in a completely randomized design with four replications.
Factors included explants, cultivars and hormonal combinations. In this experiment, traits such as stem induction
percentage, stem length, stem fresh and dry weight root induction percent, root length and stem fresh and dry
weight were measured. Statistical analysis was performed using SAS software (version 9.1). In order to test the
normality and perform mean comparisons, Minitab 14 and MSTAT-C software was used and excel software was
used for drawing diagrams.

Results and discussion: For all traits except stem induction percentage and root dry weight, triple
interaction of explants, hormonal combinations and cultivar were significant at 1% level. Triple mean
comparisons for cultivar, explant and hormonal combinations showed that the highest mean for stem height,
stem fresh weight, stem dry weight, root induction percent, root height and root fresh weight were obtained in
Shirazi Chamomile cultivar with cotyledon explants in hormonal combinations of 0.1 mg/l NAA and 1.5 mg/l
2ip. The results showed that the best explants in both chamomiles for direct regeneration were stem (whit node)
and cotyledon with 78.75% and 75% regenerations, respectively. The best genotype and hormone combination
were monitored for Shirazi chamomile and MS medium supplemented with 1.5mg/1 2ip with 0.1mg/l NAA. To
determine the best hormonal combination for root regeneration from direct regeneration, the stems were
embedded in medium contained different concentrations of IBA. The first signs of rooting production were
observed after 5-7 days. After completing the roots formation (4 weeks after transferring), the rooting
percentage, root length, fresh and dry weight of roots were measured. Based upon variance analysis, effect of
triple interactions of IBA, explants and cultivar on all traits were not significant, but the effect of IBA for all
traits was significant at 1% level. The highest percentage of root regeneration(73.75 %), the highest root
length(6.60 cm), root fresh weight (174.167mg) and the highest root dry weight (16.425 mg) were obtained from
mediumcontained0.5 mg/l IBA. Root differentiation was influenced by auxin (0.5 mg/l IBA) or spontaneously.
Regenerated plantlets were transferred to pots contained sterilized soil (3:1:1 mixture of soil: sand: leaf
compost). For plant adaptation to natural conditions, glassy caps were used. After adaptation, the caps were
removed and the plants were transferred into a growth chamber. Previous studies reported that MS medium
supplemented with 0.2 to 1 mg/l of BA and 2 mg/l of NAA induced adventitious bud formation and shoot
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development in leaf explants of Roman Chamomile. A higher number of adventitious buds were observed at the
proximal end of the explants. Plantlets were rooted on MS medium supplemented with 0.1 mg/l of IBA and

successfully weaned in vivo.
Conclusion: Based on the results of this research, chamomile showed relevant response to direct

regeneration.

Keywords: Explant, Genotype, Hormone, Micropropagation
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Introduction: Since Iran is located in arid and semi-arid region of the world, so consumption and saving of
water must be taking into account. Water is often a valuable natural resource, thus proper application methods -
for increase water efficiency can be very important. Regulated deficit irrigation (RDI) is one of the most
important methods to increase water use efficiency and fruit quality. Apple is one of the most important fruit
trees from economical point of view. Studies showed that regulated deficit irrigation led to growth reduction in
apple trees and sometimes fruit quality increased. The aim of this study was to evaluate the effect of deficit
irrigation on vegetative growth and fruit quantity and quality of Golden delicious apple trees in Gahvareh region
of Kermanshah province .

Materials and Methods: This experiment was conducted on 10 years old Golden delicious apple trees in a
randomized complete block design with 5 irrigation treatments and three replications during 2006. Three apple
trees assigned to each experimental unit. Irrigation treatments were: T1= early deficit irrigation (40% water
requirement), T2= early deficit irrigation (60% water requirement), T3= late deficit irrigation (40% water
requirement), T4=late deficit irrigation (60% water requirement), T5=control (C) (100% water requirement).
Early deficit irrigation starts 55 days after full bloom (15th Jun) and continued 60 days (16th Aug), while late
deficit irrigation starts 115 days after from full bloom (16th Aug) and continued 40 days near to harvesting time
(23th Sept). Control trees were full irrigated based on water requirement, which calculated based on national
water document of Iran and irrigation amount was calculated based on the following formulas: Q=0.0184.L.H3/2

Where Q is volumetric flow rate (liter/Second), L is parshall flume crown length (cm) and H is water height
(cm). Irrigation time was calculated based on national water document of Iran and volumetric flow rate as this
formula Q.t = di.a, where Q is volumetric flow rate (liter/Second), t is time based on second, di is net water
requirement and a is irrigated area. To evaluate irrigation effects some vegetative (shoot growth and trunk cross
sectional area); reproductive (fruit volume, fruit weight and yield) and quality (Total soluble solid, total sugar,
nitrogen, phosphorous, potassium and calcium) traits were measured

Results and Discussion: Results showed that deficit irrigation had no effect on trunk cross sectional area,
but shoot growth was affected significantly by deficit irrigation  by. So, regulated deficit irrigation (RDI) can be
used to control excessive vegetative growth in apple trees. There were no significant differences of fruit volume
and weight of trees under deficit irrigation than the control exception to secondary 40% treatment. Fruit yield did
not have significant differences under early and late 60% treatment in compare to the control. Where yield
reduction was only 4 and 8 % in late and early 60% deficit irrigation respectively in compare to full irrigated
trees. Water deficit had positive effect on qualitative traits of apple fruit, So that total soluble solids (TSS) and
total sugar concentration (TSC) of fruit were higher in trees subjected to deficit irrigation as compared to the
control. Regulated deficit irrigation led to 7-18% and 1.8-15% increase in total soluble solid and total sugar
content in compare to full irrigated trees. Relative water content (RWC) was significant based of the time of
applying deficit irrigation. Deficit irrigation did not have significant effect on fruit minerals such as P and K in
compare to the control, but N content had significant reduction in deficit irrigation treatments in compare to the
control and Ca fruit content of control trees had significant different in compare to trees were subjected to early
deficit irrigation (40% of water requirement). . RDI favored reproductive growth over vegetative growth by
suppressing vegetative growth. Water saving in deficit irrigation was 41, 27, 18 and 12 percent in early 40%,
60% and late 40% and 60% of water requirement respectively. Therefore, regulated deficit irrigation (RDI)
applied with good intensity and at the right time not only reduces the amount of water used but also increased the
yield performance and some fruit qualitative properties. RDI can be used to control vegetative growth and
improve yield efficiency of apple trees.
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Conclusions: Regulated deficit irrigation is more effective for water saving with a higher WUE and not
reduction of fruit quality rather than to contain excessive vegetative growth in apple trees. Therefore, RDI can be
suggested for commercial use and can be adapted successfully for the regions in similar soil and climate
conditions. In general water deficit irrigation can cause increases quality of fruit in the Golden Delicious apple
trees. Therefore, it is recommended to apply 60% of the water requirement for this cultivar.

Keywords: Drought Stress, Mineral Nutrition, Yield, Total Soluble Solids
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Introduction: Chicory (Cichorium intybus L.) belongs to Asteraceae family and is commonly known as
witloof chicory. The leaves and roots of this medicinal plant are edible and commonly used as salad. Some

varieties are also cultivated as coffee substitute after roasting the roots. All parts of the plant contain these
volatile oils, with the majority of the toxic components concentrated in the plant's root. In folk medicine, the
plant is used for treatment of diarrhea, spleen enlargement, fever, and vomiting. Antihepatotoxic activity on
damaged rat liver sections and anti-bacterial activity of this crop have been recently reported. In vitro
regeneration from leaf explants with various hormonal combinations has been reported previously. Moreover, in
vitro regeneration of Chicory from cotyledon explants using different combinations of plant growth regulators
has been studied. A protocol for the regeneration of plantlets from leaf and petiole explants of witloof chicory
has also been developed. The aim of the present investigation was optimization of callus induction and shoot
regeneration from leaf and petiole tissues of Chicory (Esfahan genotype).

Materials and Methods: In this investigation, Esfahan genotype was used for callus induction and direct
shoot regeneration. Seeds were first washed with running tap water for 30 min then seeds were surface sterilized
by dipping in 70% ethanol for 90 s and rinsed with sterile distilled water, followed by immersing in 5% sodium
hypochlorite solution for 25 min and thereafter rinsed for 30 min with sterile distilled water. The basal medium
used in this investigation was MS. For shoot regeneration, leaf and petiole explants (5 mm segments) were
excised from 4-week-old sterile seedlings and cultured on MS medium containing different combinations of
NAA / BA and KIN / BA in two separate experiments. Experiments were performed factorial based on
completely randomized design. Cultures were incubated at 25° C + 2 with a 16/8 hour (day/night) photoperiod
and an irradiance of 1500 LUX using Sylvania cool white fluorescent tubes. The percentage of callus induction,
shoot regeneration and the number of regenerated shoots were calculated for the leaf and petiole explants. Data
was subjected for analysis of variance and means were compared at 5% level with Duncan’s multiple range tests.

Results and Discussion: Explants cultured on medium containing either no plant growth regulators (control)
or cytokines alone produced no callus. However, after 2 weeks, other concentrations of NAA and BA indicated
callus formation from leaf and petiole explants in all hormone combinations. In leaf explants, the highest callus
induction were obtained in the medium containing 0.3 mg I'' NAA with 1 mg I'' KIN and 0.3 mg I'' NAA with
1.5 mg I'" KIN (81.25%). Leaf and petiole explants cultured on medium containing no plant growth regulators
(control treatment) and medium containing NAA produced no shoots. The combination of 0.3 mg 1" NAA and
0.1 mg I'" BA was the best treatment tested. This treatment produced 2.7 shoots per explant at 71% shoot
regeneration frequency in leaf explant and 2.73 shoots per explant at 73% shoot regeneration frequency in
petiole explants. The results also showed that the highest percentage of regeneration and the highest number of
regenerated shoots were obtained in the medium containing 0.1 mg 1" NAA and 1 mg I"" KIN in leaf explants
(65.6% regeneration and 1.37 shoots per explant, respectively). The highest number of regenerated shoots was
obtained in the medium containing 0.3 mg I'' NAA and 0.5 mg I"' KIN in petiole explants (40.6% regeneration
and 0.5 shoot per explants, respectively. Shoot regeneration requires plant cells to undergo dedifferentiation
which is known to be affected by not only exogenous plant growth regulators but also endogenous content of the
hormones. Different tissues may have different levels of endogenous hormones and, therefore, the type of
explant source would have a critical impact on the regeneration success. In our study, when leaf and petiole
explants were compared, it was clear that leaf explants were much more productive for regeneration than petiole
explants.

Conclusion: Callus induction and shoot regeneration are in Vvitro tissue culture methods. Plant growth
regulators and types of explant are the most important factors for callus induction and shoot regeneration phases.
Therefore, optimization of these factors is essential to establish a high frequency of callus induction, shoot
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regeneration and gene transfer to this plant.

Keywords: BA, KIN, Medium, NAA, Shoot
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Introduction: Vinca flower (Catharanthus roseus L.) is one of the most important medicinal plants of
Apocynaceae (31, 27). Tropical plant native to a height of 30 to 35 centimeters (9) and a perennial shrub which
is grown in cold areas for one year (27).0One of the plants in the world today as a medicinal plant used the
periwinkle plant. Among the 130 indole — terpenoids alkaloids which have been identified in the plant periwinkle
vinca alkaloids vincristine and vinblastin are the most important component is used to treat a variety of cancers.
Including therapies that are used for a variety of cancer, chemotherapy to help Vinca alkaloids collection
(including vincristine and...). Vinblastin as effective member of this category, due to the low percentage of
venom and effects at very low doses, is widely used today. These materials are generally formed as inhibitors of
mitotic spindle in dividing cells have been identified. Vinblastin with these structural changes in connection
kinotokor - microtubules and centrosomes in a dividing cell, the mitotic spindle stop (45).Salicylic acid belongs
to a group of phenolic compounds found in plants, and today is widely regarded as a hormone-like substance.
These classes of compounds act as growth regulators. Humic substances are natural organic compounds that
contain 50 to 90% of organic matter, peat, charcoal, rotten food and non-living organic materials are aquatic and
terrestrial ecosystems (2).

Materials and methods: In this experiment, vinca F2 seeds in the mixed 4: 1 perlite and peat moss to the
planting trays were sown. The seedlings at the 6-leaf stage were transfered to the main pot (pot height 30 and 25
cm diameter) The pots bed soil mix consisting of 2 parts soil to one part sand and one part peat moss (v / v) were
used and after the establishment of seedlings in pots every two weeks with. Salicylic acid and humic acid
concentrations 0 (control), 10, 100, 500 and 1000 mg were treated as a foliar spray. Salicylic acid and humic acid
used in the Merck has the solutions according to plant size in proper volume has been prepared and will be
sprayed on aerial spraying. According to the bootblack periwinkle flowers and leaves to prevent leaf burn and
create the solution at one point, for every cc100 solution, two drops of Tween 20 was added to the solution, then
spray on the leaves and leaf fire does not spread. The experiment was conducted in a completely randomized
design with 10 replicates at the end of the results by the SAS software analysis and comparison of means by
Duncan's multiple range test was performed.

Results Discussion: According to the results of the data analysis of different treatments significant impact on
the level of 1% of the height, number of leaves, chlorophyll, stomatal conductance, pods and stems of the side.
Also, the tally was significant at 5%.According to the results of the data analysis of different treatments on stem
diameter had no significant effect. Results of comparing the average of the data showed that treatment with 10
and 500 mg/1 of salicylic acid per liter respectively in the first and second measurement and control showed
lowest height. Treatment of 100 mg/l of humic acid maximum height was measured in two stages. The results of
the comparison showed that an average of 500 mg/I of salicylic acid in a two-step measurement and control had
the lowest number of leaves. Treatment with 10 mg/l in the first stage of the operation (L1) and treated with 100
mg/l of humic acid in the second vector data (L2) had the highest number of leaves. Treatment with 10 mg/l of
salicylic acid and 100 mg/l of humic acid had the highest chlorophyll. The treatment of 10 mg/I of salicylic acid
and 100 mg/l of humic acid had the highest stomatal conductance. The results of the comparison average showed
that the 500 mg/1 of salicylic acid and humic acid had the greatest impact on the number of flowers. As well as
500 mg/1 salicylic acid and humic acid had the greatest impact on the number of pods. The results showed that
treatment with 1000 mg/1 salicylic acid and humic acid had the greatest effect on stem diameter .

Conclusion:The results of this study indicated that low concentrations of salicylic acid increased plant
height, the number of leaves, chlorophyll content and stomatal conductance, which can increase plant resistance
against unfavorable environmental conditions. As a result, the plants treated with salicylic acid can be increased
two driven in adverse environmental conditions. The treatment of humic acid by increasing the rate of
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photosynthesis and increases the amount of material available for plant growth. This increase can accelerate the
growth of the main branch and side periwinkle plant medicinal plants and enhances the appearance of the plant.

Keywords: Alkaloid, Chlorophyll, Stomata conductivity
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Introduction: The German chamomile (Matricaria recutita L.) is mainly cultivated for essential oil.
Nowadays, it is considered as a highly favored and much-used medicinal plant in regular and traditional
medicine. Water deficit is one of the most important limiting factors on crops production in arid and semi-arid
regions (Sharafi et al. 2002). Drought stress limits the growth of plants by reducing water content of tissues and
causes some metabolic and physiological changes. On the other hand, the availability of nutrients in the soil is
affected by drought stress. Thus, nutritional management of plants under drought stress conditions is one of the
most important factors in crop production. A better understanding of the role of nutrients in plant resistance to
drought is associated with improvement of fertilizer management in arid and semi-arid areas. Our objectives
were to investigate the effects of phosphorus and zinc fertilizers on nutrient content and essential oil yield of
German chamomile under drought stress.

Material and methods: The experiment was conducted in split plot factorial based on randomized complete
block design with three replications at Research farm of University of Zabol in 2013. Drought stress consisted of
three levels 75% (control), 50% (mild stress) and 25% of field capacity (severe stress) as main plots, and
factorial combinations of three triple superphosphate fertilizer (CaH4P,0g) levels (0, 150, and 300 kg ha-1) and
two zinc sulphate fertilizer (ZnSO4H,0) levels (0 and 30 kg ha-1) as sub plots (the fertilizers were applied before
planting time). The seeds were sown at 20 cm apart in rows 40 cm wide, on first half of March 2013. Drought
stress levels were determined by the Time Domain Reflectometry (TDR). The success of chamomile cultivation
as a commercial venture lies in how efficiently and effectively one can collect the flowers at the right stage
during the peak flowering season extending over a period of 3—6 weeks. So, flowers were selectively collected
on 27 April, 30 April, 4 May, 8 May, and 12 May 2013. German chamomile essential oil was extracted from the
dried flowers and using Clevenger system. In the study, the content of potassium, sodium, zinc, phosphorus,
chlorophyll a, chlorophyll b and essential oil yield were measured. Statistical analysis was carried out using SAS
software (version 9.1). Significant difference was set at P < 0.05 and determined using the Duncan's multiple-
range test.

Results and discussion: The results showed that exposing chamomile plants to soil moisture stress during its
life cycle might lead to a significant effect on essential oil yield and the nutrient content except zinc and
phosphorus. The phosphorus fertilizer also affected the content of potassium, sodium, zinc, phosphorus,
chlorophyll and essential oil yield while the zinc fertilizer just affected zinc and phosphorus content, chlorophyll
b and essential oil yield significantly. We also observed that high application of phosphorus fertilizer (300 kg ha-
1) had a negative effect on yield of chamomile. This plant growth disorder may occurred because of interaction
between P and Zn that is usually termed ‘P-induced-Zn deficiency’. This disorder in plant growth is associated
with high levels of available P or with application of P to soil. Thus, it is important that the application of
nutrients to be in balance. Having a good nutrient balance is therefore an important factor to improve plant
growth by indicating the actual amount and the combination of nutrients that the production needs. This is also a
good way to save money. In summary, the results of this study indicated that drought stress caused significant
effects on physiological traits, essential oil yield and nutrient content. The results showed that optimum amount
of Zn and P can improve the studied traits of chamomile. According to the results of this experiment, it seems
that the application of Zn under drought stress condition can decrease damage of drought stress that this is
maybe because of the critical role of that in plant nutrition and production.

Conclusion In general, the results suggested that irrigation based on 50% of field capacity with application of
150 kg phosphorus fertilizer ha-1 and 30 kg zinc fertilizer ha-1 can improve essential oil yield and medicine
components of German chamomile essential oil.

Keywords: Chamomile, Fertilizer, Physiological traits, Water deficiency, Yield
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Introduction: Fenugreek (Trigonella foneum-graecum L.) has been cultivated in vegetable farms at the most parts of
Iran. It is an annual crop belonging to the Leguminosae family. It is originated from west Asia and Iran and cultivated,
at present, mostly in European, Asian and African countries. With distinguished of feeding and medicinal values, low
needs from soil and its width adaptability to cultivation in different regions, the range of fenugreek cultivation areas
have been extended from America to India. In most parts of Iran there is limiting possibilities for cultivation of
horticultural and agricultural crops due to limiting water harvesting and unsuitable rainfall distributions. There is no
doubt that introduction of new crops for such conditions could increase variation of crops production and stability of
farming systems. Plants landraces have been created in thousands of cultivation years under different climatologically
and local cropping systems. They are evolved by natural and artificial selection under environmental conditions where
they were grown and there have accumulative adaptive genes for tolerance to biotic and abiotic stresses and are the
most precious materials in breeding programs.Germination phase is the most important period that guaranties the
growth and establishments of crops. One of the basic activators of germination starters is water and limiting of it
(drought) is the most important retardant of seed growth during germination period under field condition. Fast
germination and emergence of seedling from soil and high preliminary growth rate have been known as drought escape
mechanisms for most crops such as chickpea, lentil and bean. In breeding programs of crops, using in vitro method is
one of the most used methods in germplasm selection for drought tolerance. This study carried out under laboratory
condition in order to evaluate some Iranian fenugreek landraces reactions to drought stress.

Materials and Methods: In order to evaluate the Iranian fenugreek landraces reactions to drought stress induced by
Poly Ethylene Glycol 6000, twenty fenugreek landraces originated from different parts of Iran were used in this study.
The experiment was conducted at Maragheh experimental station of the Dry land Agricultural Research Institute
(DARI) under laboratory condition, with a factorial experiment based on randomized complete blocks design and three
replications. The stress levels were zero (di-ionized water),-2, -4,-6 and -8 bar. Fifteen normal and health seeds from
each landraces were cultivated in petridishes and stayed under fixed temperature (25+1 degree of centigrade), 12 hour
day/night for fourteen days. Seedling characteristics (seed germination percentage, root and stem lengths, ratio of stem
length to root length, root and stem fresh weights, ratio of stem fresh weight to root fresh weight, root and stem dry
weights) were noted. Data were analyzed by MSTAT-C software and comparisons of noted traits means done by
Duncan’s Multiple Range Test at 5% probability level. In order to distinguish tolerant and susceptible genotypes,
landraces ranked by using of Sarmadnia et al.,(1988) and Kafi et al.(2005) methods, and with using of the main traits
such as seed germination percentage, root and stem lengths, root and stem fresh weights, root and stem dry weights.
Results Discussion: Results showed that, drought stress levels had significantly affected on all study traits (seed
germination percentage, root and stem lengths, ratio of stem length to root length, root and stem fresh weights, ratio of
stem fresh weight to root fresh weight, root and stem dry weights). The differences among landraces were highly
significant in all traits except in primary root dry weight. The most visible differences among the genotypes in
germination percentage monitored at less than -4 bar. Based on ranking of genotypes with seven main studied traits
(seed germination percentage, root and stem lengths, root and stem fresh weights, root and stem dry weights), Kashan
and Neyshaboor were the most tolerant and Rey and Khash were the most susceptible landraces among the studied
genotypes at germination and seedling growth stages.

Conclusion: It could be concluded that, there are differences among the Iranian fenugreek landraces in case of reaction
to drought stress at germination and seedling growth stages that shows suitable diversity among them. Moreover, using
from less than -4 bar drought stress levels recommended for screening and selection of drought tolerance fenugreek
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genotypes. Also, it is recommended attention to Iranian fenugreek landraces and using the hidden potentials of them
same as drought tolerance and resistance. It is suggested protection of them as a precious genetically resources in gene
bank.

Keywords: Drought tolerance, Poly Ethylene Glycol, Ranking, Seedling traits
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Introduction: Strawberry (fragariaxananassaDuch.) fruit characterized by short storage life, often
estimated last less than one week even under optimumconditions at 8°C. The loss of fruit quality is often caused
by gray mold(Botrytis cinerea)that is the most frequent reported postharvest diseasein strawberry during storage
(6). In recent years, considerable attention has beengiven to elimination of synthetic chemical and fungicides
application and development of various alternative strategies for controlling fruit and vegetables diseases (2).
One strategy isreplacement of natural products with plant origin such as essential oil and methyl salicylate
(MeSA). Essential oils are volatile, natural and complex compounds characterized by a strong odor formed by
aromatic plants in form ofsecondary metabolites. In nature, essential similar oils that extract from lavender
(Lavandulaangustifolia) play an important role in protection of the plants against pathogen incidence that can be
replacedbysynthetic fungicides (1, 4 and 14). MeSA is also a volatile natural compound that synthesized from
salicylic acid and has an important role in the plant defense-mechanism, as well as plant growth and
development (5, 19 and 20).Therefore, the main objective of this research was to study the effects of MeSAand
lavender essential oil (LEO) on decay control caused by Botrytis cinereaas well as post-harvest quality indices of
strawberry fruits during cold storage.

Material and Methods: First, antifungal activity was studied by using a contact assay (in vitro), which
produces hyphal growth inhibition. Briefly, potato dextrose agar (PDA) plates were prepared using 8§ cm
diameter glass petri dishes and inhibitory percentage was determined. For in-vivo assessment of LEO and MeSA
effects on Botrytis-caused fungal disease control, the experiment was conducted as factorial in completely
randomized design (CRD) with 3 replicates. The treatments were 3 concentration of LEO including 0, 500 and
1000 pl L™ and 3 levels of MeSA including 0.0, 0.1 and 0.2 mM. After treatment, the fruits were inoculated by
Botrytis suspension and transferred to storage and qualityparameters were evaluated after 7, 14 and 21 days. At
each sampling time, disease incidence, weight loss, titratable acidity, pH, soluble solids content, vitamin C and
antioxidant activity were measured.

Result and Discussion: The results showed that both LEO and MeSA treatments had significant effects on
inhibition of mycelium growth withinin-vitro condition (p < 0.05). Inhibition rate of mycelium growth
significantly improved byhigher LEO and MeSA concentrations(Table 1). Underin-vivo assessment, diseases
incidence of treated fruits with 500 ul L' LEO and 0.1 mMMeSA were 32% and 64% lower than untreated
fruits, respectively (Fig. 1 and 2). During storage period, the percentage of infected fruits increased. In addition,
LEO and MeSA treatments affected quality parameters of strawberry fruits including titratable acidity, soluble
solids content, vitamin C and antioxidant activity. Treated fruits had a high content of soluble solids, vitamin C
and antioxidant activity in comparison tountreated fruits (Table 3 and 4). Probably ascorbic acid decreased
throughfungal infection due to cell wall break down instorage. Any factor such as essential oil and salicylate that
inhibit fungal growth can help preserving vitamin C in stored products. High level of vitamin C and antioxidant
activity were observed in treated fruits with 0.1 mMMeSA and 500 pl L'LEO. In controlling weight loss of
fruits, 0.2 mM of MeSA and 500 ul L of LEO had significant effects, although MeSA was more effective than
LEO treatments, possibly due to elimination of respiration rates and fungi infection (Table 4). Therefore, LEO
and MeSA with fungicide effects could be replacedbysynthetic fungicides in controlling fungal diseases of
strawberry and maintain fruits quality during storage.

Conclusion: In conclusion, our results showed that LEO and MeSA treatments could be safe and used to
prevent infection of strawberry during storage, although LEO was more effective than MeSA treatments.
Concentration of 500 ulL™" of LEO and 0.1 mMMeSA could control fungal infection of fruits during storage.
LEO and MeSA treatments can also extend shelf life for over the minimum period required to transit
strawberries to foreign markets and without adversely affecting quality. However, future studies are necessary to
fully understand the mechanisms by which LEO and MeSA treatments may actas a fungicide and increase their
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postharvest life.
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