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Table 1- Soil properties of the studied date palm garden

Ca SBedl i B el

G BB jhud

el

oo : , , , pH EC (dgm)
Depth (cm) (meg/l)  sSoil Texture Available K (mg/kg) AvailableP (mg/kg) Organic Carbon (%)

0-30 24 Loam sandy 98 4 0.14 81 1

30-60 1.2 Loam sandy 10 4 0.13 81 1

60-90 3.2 Loam sandy 80 4 0.14 8.1 1
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Table 2- ANOVA of traits of date (M ozafati) under calcium and potassium compund foliar spray
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Figure 1- Effect of calcium and potassium compundsfoliar spray on wet fruit weight of M ozafati date
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Figure 2- Effect of calcium and potasim compounds foliar spray on fruit length of M ozafati date
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Figure 3- Effect of calcium and potasim compoundsfoliar spray on fruit diameter of M ozafati date
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Figure 4- Effect of calcium and potasim compounds foliar spray on nucleus weight of M ozafati date
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Figure 5- Effect of calcium and potasim compounds foliar spray on nucleus weight of M ozafati date
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Figure 6- Effect of calcium and potasim compoundsfoliar spray on bunch fading of M ozafati date
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Figure 2- Interaction effects of nitrogen xphosphor us levels on stem weight/root weight of Echinacea purpurea
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Table 1. Profile ecotypes of Iris ssp. collected from different regions in Khorasan Razavi

Sleen ol we5 Wiged &5
Collection area Species Abbreviation
ke ] U5y A S Iris fosteriana 1

Forest park Vakilabad, Mashhad

Cudd (g g0 o0k Sl dm 55 )0 e B 028 e3>
Ghoochan-Dargaz old road , after air force base Dahesht

Irisfosteriana 2

1 ‘LU‘IL;LQ(Q;JI.\:JJ &y o.)lq..;‘; Lgel L.§)5|.é¢?J7Lnj‘.\:.f)ln91?S VO Irisfosteriana 3
15 km after gathering sample location 2, beginning of the mountains Allahu Akbar

8 plel (sliwg) (sptegkS Ve 5 Pl s w28 ol Iris kopetdaghensis 4
Ghoochan-Dargaz old road , 10 kilometers from the village of Imam Qoli
o plol g 6205l 0 5527 0l f 8 3l Iris kopetdaghensis 5
Ghoochan-Dargaz old road , 5 kilometers from the village of Imam Qoli
Cud (s 5500 S0l Sl 5,00l S 3l Iris kopetdaghensis 6
Ghoochan-Dargaz old road , after air force base Dahesht
Cund lgh 550 152l 5] agleS V1 plagh e ol Iris kopetdaghensis 7
Ghoochan-Dargaz old road , 10 kilometers after air force base Dahesht
Cuid (glyn g oSl Sl agl 10 52l sh 8 Iris kopetdaghensis 8
Ghoochan-Dargaz old road , 15 kilometers after air force base Dahesht
WS . .
Iris kopetdaghensis 9
Akhlamad peldag
AU 2 (slig) 3935 lyjo (21193 65tk P39 e il o3l Iris kopetdaghensis 10
Sabzevar -Ghoochan road, about 49 kilometers dilemma Sabzevar, around village of Shoghlabad
Aol o CLli> adbaia e Iris songarica 11
Sabzevar -Shir Ahmad conservation area
Sl by Iris songarica 12
Sabzevar —Hares abad
ST Ja (sliung) 3935 lgsam (29> (6 ytoshsS FR91 ¢l ilgss ool Iris songarica 13
Sabzevar -Ghoochan road, about 49 kilometers dilemma Sabzevar, around village of Shoghlabad

M ol iy, s ol k> Iris songarica 14

Neyshabur Kashmar road, after Ghasemabad village
(VF @gei gl gon Jomo b alold yioshS 10) 3955 (sliusg, odlS — L o3l Iris songarica 15

Neyshabur Kashmar road,Shorood village, 15 km from the place of sample collection 14

M iy Jlio sloss i e k> Iris songarica 16

Turquoise mine road, The hills of front \VVazirabad
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Table2. ISSR primers used, annaling, total produced bands, polymorphic bands and Polymorphism(%) of Iris ecotype

¥ (Tm) e sbes sl JSslaxs IS W sl S ISbie sy

Sequence Annaling Total produced bands  polymorphic bands  Polymorphism (%6)
(AC)gYG 56 24 24 100

(CA)sG 52.8 16 16 100

(TC)sC 52.8 26 24 92

(TG)sG 52.8 18 18 100
(AG)gYT 53.7 18 18 79
(CT)gRG 53.7 24 19 100

ol 21 19.8 94.4

Mean
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Figure 1. ISSR amplification profile for primer (AC)gYG on Iris sp. (Ecotypes numbers represent the ecotype according to
Table 1. L: 1 kb DNA ladder)
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Figure 2- Dendrogram of ISSR analysis on 16 ecotypes of Iris sp. using the Unweight Pair-Group Method
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Table3. The similarity matrix for three species of Iris

“9_5 Irisfosteriana Iris kopetdaghensis Irissongarica
Species
Iris fosteriana 1
Iris kopetdaghensis 0.943 1
Iris songarica 0.910 0.890 1
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Table 1-Thyme plant populations
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9 ; o o 48 28 00 334600 1820
daenensis3 Lorestan Province Khorram Abad
3 b L b 565 ol Ylais
. el gl
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Iran
& C)\’.‘-:lé)si Ot:““ Lol
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ol ol )
22 T. kotschyanusl . 56 47 35 30 54 25 2400
Kerman province Zarand
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Table 2- Mean comparison between studied traits of 22 Tymus sp. plant populations

A3 Sz . Bl gl S ew) Slam il
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ered Large o Qg Height Height # L eaf L eaf
Population diameter Small Plant area flowering inflorescen Avel;agef lenght width

plant diameter (cm) stem ce number cl) (cm) (cm)

(cm)

1 61.90ac 55.14ae 3559.4ab 23.33a 4.5bd 37.62e 1.8ab 0.43be
2 64.26cd 41.25he 2050.8b 19.93ag 6.21bc 16.4h 0.76hi 0.40be
3 57.16ad 52.50ae 3110.8ab 20.83af 3.083cd 29.17fh 1.62ae 0.33de
4 40.23d 36.5e 1583.9b 7.09k 2.46d 28.39gh 1.30dg 0.68a

5 44.91cd 39.7ce 1893.1b 10.86jk 2.25d 40.8dh 1.50af 0.5ad
6 45.11cd 40.22ce 1887.8b 21.65ae 11.72a 38.89bh 0.95gi 0.33de
7 42.50cd 40.16ce 1577.3b 13.664j 4.18bd 30.63eh 1.73ac 0.46be
8 43.00cd 36.66de 1693.0b 14.66fj 2.93cd 27.08fh 1.36¢f 0.45be
9 46.03cd 39.16de 1975.6b 11.96ik 3.11cd 29.83fh 1.40bf 0.60ab
10 55.28ad 49.96ae 2927.2ab 19.43bh 4.18ce 49.28ah 1.85a 0.35de
11 54.75ad 59.50ae 3406.7ab 15.16dj 2.87cd 69.17ad 1.40bf 0.43be
12 60.61ad 61.50ab 3855.3ab 26.22a 9.55a 78.61a 1.13fh 0.40be
13 55.64ad 49.71ae 2897.6ab 12.67hk 3.91bd 75.00ab 1.05fh 0.57a
14 61.30ad 54.55ae 3527.6ab 19.61ag 4.003bd 58.89af 1.30dg 0.35de
15 49.55bd 45.61ae 2281.7b 13.49¢j 3.41bd 67.92ad 1.30eg 0.35de
16 46.33ac 55.66ae 3822.3ab 16.16 ¢j 4.83bd 53.33ag 0.65i 0.35de
17 70.89ab 38.63a 4641.1a 21.70ad 6.65b 71.78ad 1.77ab 0.37ce
18 72.70a 62.63a 4714.2a 22.70ac 4.95hd 85.08a 1.484f 0.35de
19 62.28ac 41.56 ad 3557.6ab 78bi. 18 23bd. 4 66.78ae 1.69ad 0.47be
20 57.66ad 54.00ae 3134.8ab 14.83¢ 2.83d 66.67ae 0.91gi 0.32de
21 62.33ac 53.66ae 3360.3ab 18.33bi 2.33d 73.33ac 1.44bf 0.31de
22 64/25ac 59.12ac 3945.5ab 18.12bi 3.18cd 51.25ah 0.71i 0.28e

M Jgime 2o yd O Jlein] o p3 (Sl (lasals Wi 0] wlal s lie g (il dlae) giw oy
In each column, numbers followed by same letters are not significant (p<0.05) according to Duncan multiple range test
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Table 3- Correlation coffecients of morp gical charectrictics and ial oil value in 22 Tymrus sp. plant populations
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th : Canopy inflorescence Leaf Leaf 3 days o days to Fresh Diry Helght of Essence Essence
diameter of diameter of 2 flowering stems per s number Alieer) 0% of ield . H -y
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diameter of
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Table 4- Stepwiseregression analysis of essential oil weight (dependent variable) with other traites
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Table 5- Stepwiseregression analysis of dry weight yield (dependent variable) with other traites
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Table 6- Special values and cumulative per centage of variances for 4 main factorsin Thymus sp. populations
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Figure 1- Cluster analysis of morphological traits and essential oil value to UPGMA method
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Figure 2- Dual graph based on mor phological triats and essential oil value of thyme populations
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Figure 3- Triple graph based on morphological triats and essential oil value of thyme populations
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1- Salix matsudana

2- Salix gordegjevii

3- Vitisviniferal .

4- Melissa officinalis

5- Nepetacataria

6- Ocimum sanctum

7- Ocimumbasilicum var. Thyrsiflora
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Table 1- Analysis of variance of measured traits of four plants at different times during the day
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Figure 1- Diurnal changesin photosynthetic photon flux density received bylemon balm, catnip,holy basil and
sweet basil in Ahwaz weather conditions
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Figure 3- Diurnal changesin stomatal conductance and transpiration rate oflemon balm, catnip,holy basil and
sweet basil in Ahwaz weather conditions
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Table5- .Analysis of variance (mean sgquare) of yield and yield components of bean under different mixed cropping systems

Slaryo (1150ke
M eans of Squares
Lo N Wyl . ‘ . 53 S Dy 3 &> dlaxi
& > o EHLPN S e 3,dos 4l w39 S v
ey &3l 9 Seedyidld (kg Biological yield 100 seed »
SOV Df Height ha-1) (kg ha-1) weight (g) Pod number Seed number
e (cm) per plant per pod
40640™ 475487™ 0.0027™ 4.30™ 73.93® 0.1039™
S5 2 966080 59698380 0.0076™ 15.17™ 480.2™ 0.8052°
e 3 22136 1164565 0.0037 8.63 90.07 0.0739
s

2o B g ) Jlois! maw jd (g)b gxe g (g)b xe pis iy g (NS
ns, * and **: not significant, significant at 5 and 1 % probability level respectively
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Table 6- Means comparison of yield and yield components of bean under different mixed cropping systems with
sesame and bean

oy 50 BIE dlans JEEHLRIKEY
s &%) &15 5 Slhos S5909m 3 Shos & %o 39 i ol
Tr;a”“nent Ay Seed yield (kg Biological yield 100 seed et <
Height (cm) ha-1) (kg ha-1) weight (g) ng ”glfggff Seepder”;g“ et
B 1450% 66887 0.212 23217 52.01° 5.36%
Bs 386.3° 1766° 0.20° 18.032 46.25° 4.8°
Bf 468.7° 1565° 0.29° 20.83° 54.12% 4.10°
Bfs 183.8° 957° 0.19? 19.16% 43.05 4.75°

2058 g &bl g BFS-ailjl; 5 Lugd B 5 Lugd BS—alls Ly 1B
B: sole bean,Bs: bean+sesame, Bf: bean+fennel and Bfs: bean+fennel+sesame
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Table 7- Land equivalent ratio (LER) for different intercropping treatments of fennel, sesame and bean

wm.; a)ﬂo&
Hlow a1, 2GS e 3 s L) (o 3 Sdos JSLER
Treatment Relativeyield Relativeyield of sesame Relativeyield of bean Total LER
of fennel
Logl—aiL 5l
9=l 0.62 - 0.32 0.94
Bean-Fennel
g - 0.35 0.25 0.60
Bean- sesame
Symaenss 0.61 0.61 1.22
Fennel -Sesame ' ) ’
Logl=aibjl,m oS
_Fennel-Sesame 0.31 0.17 0.12 0.60
Bean
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Figure 1- Land equivalent ratio (LER) for different intercropping treatments of fennel, sesame and bean
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Table 1- Shooting, number of leaves and stem length of hazelnut explants on different media caontaining 0.01 mg/l IBA and
different concentrations of BAP
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Basal medium  (mg/l) BAP concentration Leaf number  (cm) Stem length
NRM 0 o o o°
NRM 1 50%® 5.33? %153
NRM 2 8.33° obe 0.333*
NRM 3 o¢ o¢ 0°
NRM 5 25% 3.67® 0.767°
NRM 8 16.67™ 2.67° 0.5°
MS 0 o o o°
%MS 1 15% 3> 0.6°
%MS 3 26™ 4 0.167*

MS 0 o o o°
MS 3 %6.67 3.67% 0.20™
MS 5 %6.67 4% 0.133>
MS 8 33.33° 067cd 0°
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+ In each column different letters show the significant different at probability level of 5% based Duncan's Multiple Range test
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Figurel- Shooting of hazelnut explants on different culture media; A) NRM medium containing 1mg/| BAP and 0.01 mg/I

IBA; B) MS medium containing 3 and 5 mg/l BAP and 0.01 mg/l IBA; C) /2 M S medium containing 1 mg/l BAP and 0.01
mg/l IBA
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Table 2- Shooting, number of leaves and stem length of hazelnut explants on different basal media
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Basal medium Shooting per centage L eaf number Stem length (cm)
NRM ®16.67 2.28° %0.522
MS 47.66% 2.08% 0.083°
¥MS P13.67 233 0.253°
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+ In each column different letters show the significant different at probability level of 5% based on orthogonal contrasts

s 2 e e A slajless 4 bgye (80 PFIFF) ladigei
S P aS 390 do & TDZ (i) 33 p)5 Lo 0 4 Y/0 BAP
O 3 oV JSd) e Ladsgai) id) (o I el aflge
5 cmlio (s Ls a0 bl oy c0dlisl 3y50 (clajlos
B jlos o barpe 0 sloged 203 9 (2l wgllS 2o )> (nieS
L IBA ;i > ppS sheo /-0 ol yon 4, BAP ) 13 25 Lo
Lod WY g i wdllS o > YYIVY 5 ol5adls s ys 00/00
(¥ JS3) sl g (i (slosed
S 3929 9 Sl Ladjli) gadeye o Sere (24l
b sabjliny cudeS g Coopur Vb 2SS cd )b L 3890 Jooll g
565 £o5 Ao (0L Hlaw Jolgs wdad o 41,8 156 Cod il
paad daclnmg S Jl g (ame Slgo S lame g 9 o8
S gk o g (LS g (S5 sbayeSh g Ay slaosisS
Olyie 4 oS g (2l LS w018 50 il S 63b35l5,

o yo ) Jols (g5 e (5ol 86 8 5, 055 sloesl

Ay g ool by (2,5 90 b ) e sS wlabad 4y ol izl
olyod &y TDZ |, BAP Galiseo gglaw (g9 NRM i lacs
O 4S5 o L mls ad Jate wu g p)S e /-0 IBA
Slogad 10)3 5 (IS 1oy )l I il (S90y9m slajles
S 39 g (g, ixe MBI a8 ardly (ST gladiges sy oy
P erS e B (Sgeygr slasd 23a3Ll dops jlai I e o ke
Ao 00/00 L IBA jd )5 py 5 duo +/+0 olyon 4y BAP s
sbaasgeisn jl (B 3 oV JS=d) 392 03,5 43y sladigei,
Slowells" sl oy S glalases I b j0 g 0dd Jito
2HoePlS o) (i 0035 sdaliie digainyy iy e
S o 1+ shyai & BAP 2 3 2.5 o Y10 Ja & bgyye
Gl aS 00,8 saaliino olj wellS Lo > YWIVY LIBA ) )
O sloged duo oy (Y JSKE) il e cunlio olS 4SS



¥y

e BLS Ay ouscS pdisd 9wl gedlS buxo (B il vy g

P a8y b o an ) lai > ady glaediS pudal oy Lo
032 )5 4 jo Sl Sl 9 ST ) (o8 sl lal (63090

(MW 5 F ) Wgb oo

90 - . H Callus induction
80 -
70 - a a a EBrowen explant
o 60 - g OShooting
a E[) 50 - ab
5
j 5 40 - ab ab
Ay 20 -
20 -
10 b
b b
0 .
0BAP+) 2.5 BAP 5BAP 8 BAP 25 TDZ 5TDZ 8 TDZ
TDZ

U.AL:MJn.U.‘Sr._h.JI s shle 3 E.‘?s
Type and concentration of plant growth regulators

A yo 5WaBlos | o A (53 oila SBlgr Wy 2 IBA Sl 0,5 e +/+0 ol o & TDZ 5 BAP Ciliseo gohw il —Y JS05

] !

Figure 2- Effect of different levels of BAP and TDZ with 0.05 mg/l IBA on growth of hazelnut auxiliary buds prepared from

established shoots
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Table 1- Details of studied Lavandula stricta Del. habitats (protected area of Geno in Hor mozgan province)

Gl 25 27 18't0 27 29’
North latitude
i Jsb 55 56 1056 18
East latitude
Altitude (m)
Sl glod 1:Ske 26.8
The average annual temperature (Santy Grad) '
e (0l (s 80-120
Average annual rainfall (millimeter)
05 S8 o cblas
Landuse Protected
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Table 2- ANOVA of Lavandula stricta Del.seed ger mination factor s affected by salinity stress and salicylic acid concentr ations

s oo @dljl 4y P j4lg e, ayadlw Job axddy,y Job s pad s
Sourcef;’:/;iations Freedom Per cent of Plumule Radical Seed Vigor
Degree Germination Length Length Index
Salinity 55 3 6700.69" 1391.62* 502.101* 218903.3*
Sdlicylic acid bl 2 213.19° 4.36 39.08™ 66365.69"
210.41 23.99 6.37 55268.95
Salicylic acid « Salinity 6
> 22 104.86 1.98 1.63 1665.22
Error
cv
(%) 29.84 12.58 11.71 35.13

103 B e 53 I3 ine OS] g 13 ) gebaws 5 o sime M|
**gignificant differences at 1%, * significant differences at 5%
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Figure 1- Interaction effects of salicylic acid x salinity levels on seed ger mination percent of Lavandula stricta Ddl.
In the each column for every treatment, common letter s demonstrate not significant at 0.05 probability levels based on L SD test
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Figure 2- Interaction effects of salicylic acid X salinity levels on seed plumule length of Lavandula stricta Ddl.

In the each column for every treatment, common letter s demonstrate not significant at 0.05 probability levels based on L SD
test

35
30 4
25 4
20
15 4

10 -

ab

da alyy Job
(cm) radicle lengh

a]
4]
4]

—_

SA OmM
SA 0.5mM

SA OmM 2
SA0.ImM

= =
E =
S S
< <
%] %]

SA 0.5mM
SA 0.5mM

=
g
=]
<1,
v

SA 0. lmM
SA 0.1lmM
SA 0.5mM

BarOwsuss | Bar-2u,sd | Bar-d4eosd | Bar-Buoss
salinity )5

Culy (9395 gl oLS dxduly y Job 2 (5 )90 Tobamw X Smd bl Jollia 1Y Ui
12b o LSD 9051 3l ookl b auo > & Jlais] gdaws )3 45 dme NS pite oaimdonilis aliio gy

Figure 3- Interaction effects of salicylic acid X salinity levels on seed radical length of Lavandula stricta Del.
In the each column for every treatment, common letter s demonstrate not significant at 0.05 probability levels based on L SD test
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Figure 4- Interaction effects of salicylic acid X salinity levels on seed vigor length of Lavandula stricta Del.
In the each column for every treatment, common letter s demonstr ate not significant at 0.05 probability levels based on L SD test.
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Table 3- Theresults of variance analysis of factorsin drought stress and Salicylic acid treatment

G Joves @lm - &3l5 4y PESTY PEWRTS adilw Job “"4-*-1) Job sy yadld
Sour ce of Variations Freedom Dear ee Per cent of Plumule Radical Seed Vigor 1ndex
(s.0.v) €9 Germination Length Length 9
Drought  Sus 3 6830.32** 1502.92* 317.50* 175636.03*
Salicylic acid bl 2 338.19° 17.44° 124.77* 8201.58*
Lfg“”b X wt""\‘“"l # i s #
s 251.15 14.37 107.55 26015.47
Salicylic acid x Drought 6
Errori.s 22 176.45 8.75 31.16 20323.07
CV (%) 30.75 23.25 50.87 33.88
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**significant differences at 1%, * significant differences at 5%
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Figure 5- Interaction effects of salicylic acid x drought levels on seed ger mination of Lavandula stricta Del.
In the each column for every treatment, common letter s demonstr ate not significant at 0.05 probability levels based on L SD test
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Figure 6- Interaction effects of salicylic acid x drought levels on plumule length of Lavandula stricta Del.
In the each column for every treatment, common letter s demonstrate not significant at 0.05 probability levels based on L SD test
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Figure 7- Interaction effects of salicylic acid x drought levels on radical length of Lavandula stricta Del.
In the each column for every treatment, common letter s demonstrate not significant at 0.05 probability levels based on L SD test
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Figure 8- Interaction effects of salicylic acid x drought levels on seed vigor of Lavandula stricta Del.
In the each column for every treatment, common letter s demonstrate not significant at 0.05 probability levels based on L SD test
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Tablel- Graft success, scion growth length and diameter as affected by grafting methods in wanlut

259, £0 (il S il S o Ay S 58 5
45 Days-Graft Success Final Graft Success (%) Growth Length Growth Diameter
(%) (em) fem)
o) 5l 4772 433° 120.0° 6.63°
Cleft Grafting
b S 400" 400" 186.02 9.182
Bark Grafting
) Hoe 35.0° 46.6° 80.0° 5.46°

V-shaped Grafting
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Numbers followed by the same letters are not statistically different (p<0.01) based on Duncan's multiple range test.
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Table2- Graft success, scion length and diameter as affected by grafting methodsin walnut
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45 Days -Graft Success (%) Scion length Scion diameter
(%) (cm) (cm)
sy o) SE 7112 75.52 175.02 99°
Moist Sawdust
gk ye ddy + OOy 10.0° 11.1° 840" 43°

Superabsorb+ Cotton
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Table 3- Graft success, scion length and diameter as affected by grafting methods and cover typein walnut
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Method Success (%) Scion Length  Scion Diameter
(%) (cm) (cm)
“'C‘l“;‘t"' 8332 7332 1740a 103a
oo o)) S )
Moist Sawdust il 60.0 63.32 2200a 112a
Bark
) 70.02 90.02 1300 a 116a
V-shaped
ol sl 10.0° 133" 70.0° 33°
, Cleft
Cgbye iy + Ol pgw b
Superabsorb. o 200° 16.6° 153.0° 7.16°
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+Cotton -
) 0.0° 3.3° 30.0° 2.3°P
V-shape
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Numbers followed by the same letters are not statistically different (p<0.01) ) based on Duncan's multiple range test
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Table 4-Effect of grafting method on frost damage and mineral content of scion tissuesin walnut
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. Ca Zn B
Grafting Frost Damage (%) ppm ppm
(%)
sl 175° 1.602 53512 44902

Cleft

2B 2462 1.56° 52.20° 43.37°

Bark

) 20.0° 157" 50.73°¢ 42.85°
V -shaped
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Numbers followed by the same letters are not statistically different (p<0.01) ) based on Duncan's multiple range test
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Table 5-Effect of spraying on frost damage and mineral content of scion tissuesin walnut

‘;b}ln)m Ca Zn B
b Jole Frost Damage (%) ppm ppm
Spraying (%)
ol 11.662 1.652 44924 54.682
Sprayed
ol 29.44° 150" 4253° 49.63°
Control
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Numbers followed by the same letters are not statistically different (p<0.01) ) based on Duncan's multiple range test
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Table 1- Physical and chemical properties of soil tested the orchard of pomegranate

S lopdiges Gos Sl PR s oo JBsd LB el
Depth of S Lime Sk ocal Orgar']ic Js 03 iiaw! 03 iiaw!
sampling EC (%) Soil texture Lo Total N AvaiableP  AvaiableK

(cm) (@sm™) (%) (ppm) (ppm)
0-30 2.20 7.25 15.9 Sandy-loan  0.68 0.07 1.9 79
30-60 2.13 7.35 15.8 Sandy-loam  0.37 0.04 1.2 101
60-90 2.80 7.80 15.1 Sandy-loam 027 0.02 1.1 99
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Table2- ANOVA for th e effect of management systems on the physical properties of peel and aril pomegranate cv ‘Rabbab-

e Shiraz’
Slaryo (150ke
Xbe ; M eans of Squares
s &ol3l as B & Cowsy 339
o - B dano &y Wi g w Q) i .
o Degessof amegis  duflogy  CFUEEION cuy ) Josl dsb il e
variation Freedom Fruit Aril wei htr/IFruit Pe > Aril Seed
weight  weight g weight Peel weight/  |ength  firmness
weight Fruit weight
Sed 2 18669  5140.3 1.19™ 41.75" 1.01™ 0.53™ 0.13™
Treatment
e 3 1921.9™ 1216.9™ 16.18™ 258.2"™ 16.33™ 0.24"™ 0.44™
Block
s
17 1974.2 1135.1 29.49 689.9 29.64 0.35 0.65
Error
Coeficient of variation 119 16 101 15.1 116 5.76 5.04

(%)
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** * and "™ show significant different at the 1%, 5% and non significant, respectively
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Table 3- Comparing of the physical properties of pedl and aril pomegranate cv. ‘Rabbab-e- Shiraz’ in the conventional,
integrated and organic management systems

) o 039 SIS 09 s ardiloly Cowsr 09 Oge 4 Cuwg oj9 oyl gk wild e
Sl Fruit Total aril  Aril Weight/ Ped Pedl weight/ Avil Seed
Treatment weight weight Fruit weight weight Fruit weight length firmnes'é;
(@ (@ (%) (@ (%) (mm)  (kg.cm”)
foer 423.03a 22517 52.90% 196.74% 47,043 11678 15962
Conventiona
e 372.50b 199.3% 53,572 173.25% 46.423° 11.198%  16.10%
Integrated
‘*M’_' 325.44b 174.4° 53,572 151.05 46.429° 11.064%  16.22%
Organic
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Means followed by the same letter in each column are not significantly differentns (P<0.05) according by LSD test
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Table4- ANOVA for the effect of management systems on the qualitative characteristics of pomegranate fruit cv. ‘Rabbab-e-

Shiraz’
Sy o 3o
Lo r Gl ol
& ) @3l3l a2y M eans of Squares
Ol gy Degrees ] S b )
Sour ce of eg; pH  Tss TA  TsgTa  orwesd Total P ol
variation ~ Freedom Anthocyanin Phenolics Flavonoids  Antioxidant
Sed 2 0.002® 2327 0007  0.65™ 0.009™ 162.6** 1862.8™ 181.1**
Treatment
Bi::k 3 0.012™ 0.05™ 0.201™ 2.43™ 0.015™ 69.8™ 1136.1™ 31.81™
EU» 17 0.008 0.16 0.073 0.84 0.041 24.71 655.4 13.73
rror
Oy o pud
(%)
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** * and "™ show significant different at the 1%, 5% and non significant, respectively
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Table 5- Compareing of qualitative char acteristics of pomegranate fruit cv. ‘Rabbab-e- Shiraz’ in the conventional,
integrated and organic management systems

ses pH ToSS A TS Aﬁl:w;i'n Tot aJJsf‘lj;ol ics Fgﬁ :i‘zls Au ;ﬁ:ﬂ::l

Treatment (%) (%) TA (mg?-l) (m%_L'l) (mgL™)  (DPPHsc%)
Con; :’n)t“;onal 330° 135% 183 748 100.46% 69° 283.02° 69°
|nt;§:; o 327 128 182 7.06% 117.04% 712 281.79° 705
<) 326 121° 1777 7.9 97.412 7148 307° 73

Organic
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Means followed by the same letter in each column are not significantly differentns (P<0.05) according by LSD test
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Table 6- Comparethe amount of mineral elementsin aril and ped of the pomegranate cv. ‘Rabbab-e- Shiraz’ in the
conventional, integrated and or ganic management systems

Jo)
slow Aril
Treatment (mg.100g™)
N P K Ca Mg N/Ca K/Ca K+Mg/Ca N+K/Ca
Faer 1.70°  0.27° 077 0177 0292 917" 4.15° 5.71° 13.32°
Conventiona
el 165 0255 074° 0175° 0267° 1017 453 6.12% 17.14%
Integrated
‘*‘“’_' 158° 0.185° 071° 0132° 0230° 1195 5477 7.212 17.43°
Organic
Peel
(mg.100g%)
Faer 065  0.09° 1485 0335 0.16%°  1.943%  4.436% 4.915° 6.380%
Conventional
ol 058 0.065° 1.445* 0.330° 0.14%° 1783  4.453 4.899° 6.237%
Integrated
‘*M’_' 058%  0.052* 1.440° 0285° 0.095° 1.983%  4.920° 5.249% 6.903%
Organic
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Means followed by the same letter in each column are not significantly differentns (P<0.05) according by LSD test.
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Table 7- The correlation between physicochemical properties of fruit and aril pomegranate cv. ‘Rabbab-e- Shiraz’ in the
conventional, integrated and or ganic management systems

Ole

) 2 3 4 5 6 7 8 9 10 11
Traits
1 1
2 045 1
3 041 0.24 1
4 0.09 0.54" 0.06 1
5 0.05 -0.10 0.06 -0.05 1
6 0.22 0.12 -0.29 -0.07 -0.31 1
7 -0.54 -0.16 -0.52" -0.27 005 -0.07 1
8 0.38 -0.08 -0.37 -0.12 021 007 0.36 1
9 -0.29 -0.31 056  -042 -012 015 0.33 0.25 1
10 0.49" 0.21 -0.19 -0.02 -0.01 -0.07 0.44" 0.24 043" 1
11 0.45 0.31 047" -0.01 -0.09 006 0.45 0.10 0.89" 0.80" 1

Ll eo 2oy 0 5 ) Jlain] raw )3 (g5 gime (godimI LSl 5 Ay % g
** * and "™ show significant different at the 1%, 5% and non significant, respectively
Cangs 039 () Jsl i (A) Casboy 203 (V) Jsloo el dlge (%) wls (taus (B) S izl (F) U5 cysilsgi] (¥) Sl il b o (¥) S a5939348 (V) S S
(V) o580 39 (V)
Total phenolics (1) Total flavonoids (2) Antioxidant capacity (3) Total anthocyanins (4) Total acidity (5) Seed firmness (6) Total
soluble solids (7) Moisture percentage (8) Aril weight (9) Peel weight (10) Fruit weight (11)
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1 Lechuga Romana larga verde- Teresa (Romaine lettuce long green Teresa)
2 00938 gVl gals
Lettuce Ferdows
3 Lettuce Salad
Lettuce Everest
5 Lechuga Reina de Mayo (Lettuce May Queen)
6 Escarola rizada Cabello de angel (Curly endive hair angel)
7 Lechuga Romana larga rubia- Galaica (Romaine lettuce long blonde Galaica)
8 Col de Milan Aubervilliers (Cabbage Milan Aubervilliers)
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Table 3- Diversity in quantitative traitsthat measured in walnut genotypes of Azadshahr

0, lowd o (g 5030 Olhio buwgio P O o ob)ls Slere Sl oul
No. Traits Average Minimum M aximum Variance STD
1 Sr b oSk 38.53 13.70 56.00 4134 6.43
Leaf length
2 S Sk i s 18.03 11.00 29,00 12.47 353
length of biggest Leaf
Loy )9
3 e 5.93 3.00 12.00 2.54 1.59
4 oo oz b oo Jobo 13.07 9.00 16.00 1.36 116
Fruit length
5 R SR 2 10.13 5.50 18.00 478 2.19
width of biggest Leaflet
6 Ay Sl 2.06 1.17 3.83 0.24 0.49
Shell thickness
7 xS S 6.70 3.00 9.00 1.98 1.41
Leaflet number
8 29 Jsb 35.21 20.19 4572 12.35 351
Nut length
9 o352 S0 30.25 23.90 36.80 8.39 2.89
Nut diameter
10 o0 2 6.70 5.00 7.00 05 0.71
Kernd fill
1 Fo iy lawgie 4.87 2.29 9.40 1.4 1.18
kernel weight
12 >Shoe 5.60 3.00 7.00 1.39 118
Yield
13 23 09 10.82 6.10 19.79 5.14 2.27
Nut weight
ogen Sl o)
14 e 3.11 1.94 4.98 0.38 0.62
15 s ey 37.13 20.36 60.34 60.19 7.75
Kernel percent
16 Fho cunlnd 9.09 4.83 12.81 2.49 1.58

kernel thickness

LLsd 51 (00) 45, cangd i 1y obyaS jre S5y 1 0l p340
5 893S o5e JS3 Sl Lacuigiy il ao)d YFIYO coge JS5
e MBI 00ulS 4B jed sgee JSS aiwig) 5 Ao yd YY/0
Laccies 5l doyd FY/Y a8 oy L ig opl 5l Jols zbs
pliS zun dslllas 3)50 (slauiel it bawgio Cuvgy Bl (gl
ashy il e b le Clopuw 390 Gl LS Cangy <l gyl

g ol s 103 YE/FY 5 lawgio 2o > YV/YO lacuig) )
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Table4- Diversity in qualitative traits that measured in walnut genotypes of Azadshahr

ojlond o (655031 Slio busgle o FeS Oy o omibyly Sbe Syl
No. Traits Average Minimum M aximum Variance STD
1 Nut shapes s s 4,94 1 9 5.92 243
2 R 6.7 5 7 051 071
kernel plumpness
3 Fo b 1.47 1 2 0.25 0.50
kernel flavor
4 Sr 5 25 1 3 033 057
leaf shape
5 SrS) 4.94 3 9 2.49 157
|eaf color
6 Sl Jo 6.01 3 7 2.43 1.56
Alternate bearing
7 e P54 Cpulu> 772 0 9 727 782
Susceptibility to Codling moth
8 gy <L 5.05 3 9 2.89 1.70
Shell texture
9 e 0% 6.7 5 7 0.50 071
Kernd fill
ogen 51 oo (i I Ll
10 g Jl Sre o b O 391 1 9 7.52 27
Easy of removal kernel halves
.o $1.S
11 e S 9r 1.30 1 7 1 1
Kernel shrivel
12 e 2.36 1 3 0.41 0.64
growing habit
13 o5 5glgen dlgad 2.82 2 4 0.64 0.80
Collected site
14 Fe 2.16 1 4 0.89 0.95
kernel color
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Table 5- Coefficients correlation of quantitative traitsin 102 walnut genotypes of Azadshahr

Cadls . .
. Al ALeL ELW NuL Ndi NL Shs  Shthi Inshw KW Y LG W TH BSS
T‘_g )Lab‘
Al 1
AlLeL 057" 1
ELW 041" 0.75" 1
NuL 0112 -0.35" -044" 1
Ndi 034" 038" 043" -014 1
NL 0.039 0.076 0127 -014 0.36" 1
Shs -0.042 025" 027" -021" 033" 0.168 1
Shthi -025° -0.186 -0.074 0018 -0.82 091 0 671 1
Inshw 0022 0248 027" -0200 049" 0347 024 0297 1
KW 0177 02320 035" 0 (;62 058" 029" 025" -0.099 0.369" 1
Y -0.27" -0168 -0.114 0.003 -0.08 0.319° -008 0.192 0152 -0.10 1
LG 0090  0.33" 034" -015 046" 0327 038" -0043 04197 0467 0317 1
W 0.104 0.27 033" -017 060" 038" 029" 0.184 085" 075" 058 054" 1
TH 0.10 -0.60 0062 008 027" 0069 0092 -0.30" -0054 055° -020 0.110 0.24 1
BSS 0468" 0425 040" 0043 028" -019° 0092 -024 -0101 0139 -02° 0149 0006 06 1
398 danlpe ¥ ol o iT itaan I e pé coodle g culpud o) g 2o yd O Jloisl golaw )3 i dy o ime s g %
* ** ggnificant in 5% and 1% respectively; without sign numbers are no significant Coefficient.t :refer to table 2
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Table 5- Coefficients correlation of qualitativetraitsin 102 walnut genotypes of Azadshahr
Codle
Said LSh LCO Ab NSh Sht kf kpu ECO K Sh kco Kl COoSs GH
T
LSh 1
LCO 0.126 1
Ab -0.25 0.108 1
NSh -0.106 -0.021  0.258" 1
Sht -0.136 0.041 0.170 0.27" 1
kf 0.128 0.126 0.106 0.068  -0.026 1
kpu 0128 0126 0.106 0.068  -0.026 1" 1
ECO 0.072 0.021 0.119 0.094 0.163 -0.126 -0.126 1
KSh -0.082  -0.077 -0.133 -0.055 -0.007 -0452"  -0.452" -0.044 1 .
kco 0.206" 0028  -0484" -0182 -0.45 -0.188 -0.188 0.013 0.072 1
KTl 0072 -0.20° 0.193 0129  -0.086 0.003 0.003 -0.016 -0.091  -0.051 1
COSs -0.039  -0.191 -0.29” -0.145  -0.068 -0.120 -0.120 0.053 0.112 0.151 0.121 1
GH -0.089 0.65 0.088 0.133 0.061 -0.06 -0.06 0.010 0139 -0037 0059  -0.029 1

398 dsnlye ¥ Jodo 4T it I gine pu CoMe 9 Culpd o )3) g 4o y3 O Jloss] Tokaw ) iy 4y pxe e

9 %

* ** ggnificant in 5% and 1% respectively; without sign numbers are no significant Coefficient.t :refer to table 2

P @505
F9o By Mg oo ilizee Clio ol p beuigs) (saieg)S
Lagl sighidsgs alols i g gy dal) (03 pasedio

b

L aoS p (0538 )m 02ye 9435 0 (p 5SS, Job o

S92 Cule g bausgio (Siuned (g p)5) 05) bolgs 4 Sl
Om 2 3929 Cute g Vb (Siusan oo (g 9 0980 (19 O 2P
Ot ) 3y (e 9 YU jlowy (Sired 0500 ()39 9 Algy ()9
o3 D)l 32y (i g lagie (Stusen jio S5 5 5yl
o9 S (S (558 (69l o lime 05 Gy sl
D525 (Siuwwod Cuvgy bl g Sb 3l 5a0 i T Slal (s



YV neol3T liw e (59955 (sl 93 (S 5olsd )90 £95 (o2

CAZE '] L in 15 ] L
Lakel Hum

Va 15 15

Ea 14 5€

Val 1

Va 22 22

noODd 74

Ea 4 &€

Ea 5 L]

Va Al a1

Ea £ as

B2 7 a8 ]—

Va 26 €

Va 28 28 }

Va7 -

Va £ £

Va 28 28 ]— b—

Es 1€ ]

Ea 27 €8 3—

Ea I§ &7

Va 36 it

Ea 12 L1

Es 2% (17 }

Va 21 21 —

Ta 4 4

Va s 5

Vs 20 21

Ez 10 52

Va 30 a0

Va 24 24

Ea 18 £l

Va &1 a1

Ez 20 €2

Ea 1€ 58

Es 11 £l ]—

Va 1 22

Va &2 LH } I‘—

Va 35 a5

B 1 0" —

Ea 13 57

Va i ]

Ez 2 L1

Va 27 2

Va 3% a4

Va 17 17

Ea @ 80

fa ll 5

Va 38 a8

Va 18 18

Va 14 14

Va 40 40

Va 11 11

Fa 2 4%

Va 10 10

ROOD 11 81

Va 13 13

ROOD 8 78

Va 1% i

Va 12 1z

Va 1€ 1€

Fa 3§ 51

Va 3 3

Fa 12 54

Fa 28 70

Va

Va 21 21
Fa 17 59
Fa 22 €4
ROOD € 7€
Va 29 a8
Kz 23 €5
Va 2 H
s 18 ig
Va 9 g
ROOD 7 7
310 11 a8
Ka 18 €0
ROCD 2 73
ROODA 8
Va 13 i3
ROOD 5 75

8 Lo L Lo ks Lo D0 b0 Ge Lo Gy Gs 00 Ly Lo ke
R OE R e e bR b e e e e ey
boddbbbbobbobooEbe
B e T T T Py ]
o R SGEmm
e b

o e = " 1 03 €3 A0 ) 1 KD 4D 10 1D 0 DD B e D D - « .

g i e R e S ] =

ROOD 10 80
ROOD14 84

sl (Va) lialy Bolie 31 205 (6 y9f goo ¢ Sajglsh e oo Yo ol 32 93,5 aigif) o ¥ Jius¥S 41325 1 ol oS, ¥ S
331 b e (SID) sblaws 9 (RoOM) )39, (K )
Fig 2- Dendogram of clustering analysis of 102 walnut genotypes on the base of 30 mor phological trait collected from
Vamenan (Va), Kashidar (Ka), Roodbar (Rood) and Seedabad (SID) area of Azadshahr
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Tablel- Description of GAI gene sequencesin different plant species

T
oy °)L°"° mMRNA cDNA o9y bblgﬂ& 459§
Accession No Length Length Protein Family Species
(bp) (bp) length
(a)
1 NM_101361 2129 1601 533 Brassicacese Arabidopsis thaliana
2 HQB834311 2295 1772 590 Vitaceae Vitisvinifera
3 XM_002312414 2257 1802 602 Salicaceae Populustrichocarpa
4 AJ242530 1890 1890 630 Poaceae Zea mays
5 NM_001254019 1859 1571 523 Fabaceae Glycine max
6 XM_002533984 2115 1703 567 Euphorbiaceae Ricinus communis
7 XM_003636612 1611 1611 536 Fabaceae Medicago truncatula
8 AY 208992 2041 1613 537 Malvaceae Gossypium hirsutum
9 NM_001247436 2145 1766 588 Solanaceae Solanum lycopersicum
10 XM_002458187 1684 1479 492 Poaceae Sorghum bicolor
11 IN941594 1644 1644 547 Rosaceae Malus x domestica
spur-type
12 JF766606 2361 1841 613 Juglandaceae Juglansregia
13 AY 464568 1482 1482 493 Poaceae Oryza sativa
14 FJ535244 1911 1911 636 Rosaceae Malus baccata var. xiaojinensis
15 XM_001757014 1011 1011 336 Funariaceae Physcomitrella patens
16 HQ834196 2491 1907 635 Rosaceae Malus x domestica
17 FJ594773 2147 1688 562 Gesneriaceae Sinningia speciosa
Alisee (gl wig5 3PIP2 (45 s Jgi g pald Y Jgaa
Table 2- Description of PIP2 genein different species
Job Job ‘Jf
(oo oyl MRNA  cDNA 0= o2lyls &5
AccessonNo  Length  Length Protein Family Species
(bp) (bp) ~ length
(aa)
1 AY 044327 956 864 281 Brassicaceae Arabidopsis thaliana
2 AY 823263 1216 854 284 Vitaceae Vitisvinifera
3 AF118383 1026 851 283 Brassicaceae Brassica napus
4 AF326491 1171 872 290 Poaceae Zea mays
5 AY907701 956 863 287 Fabaceae Glycine max
6 AB377269 950 854 284 Poaceae Hordeumwvulgare
7 AY 059380 973 863 287 Fabaceae Medicago truncatula
8 AF139815 1235 773 257 Poaceae Triticum aestivum
9 DQ294252 1046 851 283 Solanaceae Solanum tuberosum
10 JF706350 2635 858 285 Caryophyllaceae Dianthus caryophyllus
11 JF834203 990 845 281 Rosaceae Malus prunifolia
12 AY 189973 1278 863 287 Juglandaceae Juglansregia
13 AY 189974 1278 863 287 Juglandaceae Juglansregia
14 KF033671 1269 863 287 Fabaceae Phaseolus vulgaris
15 GQ479824 955 836 278 Euphorbiaceae Hevea brasiliensis
16 EF126757 843 843 280 Rhizophoraceae Bruguiera gymnorhiza
17 DQ202709 1246 863 287 Oleaceae Olea europaea
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Table 3- study of GAI and PIP2 protein targeting in walnut by TargetP 1.1 software

Name Len cTP mTP SP other Loc RC
Sequence GAlI 613 0.271 0.120 0.097 0.710 - 3
SequencePIP 287 0.022 0.059 0.349 0.963 - 2
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Figure 1- Multiple alignment of GAI gene by Tcoffee software
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Table4- PIP2 and GAI gene sequence analysisin vitisfor prediction of exonsin walnut by GENESCAN software

Gn.E

Gene x Type S Begn End Len Fr E I/Ac  Do/T  CodRg P Tscr

- G.A I. 1.01 Sngl - 2167 395 1773 1 0 63 47 1406 0.687 134.25
(Vitisvinifera)

G 101 it + 142 433 202 0 1 31 65 439 0987 3821
(Vitis vinifera)

1.02 init + 573 868 296 1 2 24 31 306 0.938 20.23

1.03 init + 965 1105 141 1 0 5 50 177 0.786 11015

1.04 tem + 1199 1312 114 1 0 45 39 69 0.642 1027

Gn.Ex : gene number, exon number

Type: Sngl = Single-exon gene

Init = Initial exon

Intr = Internal exon

Term = Terminal exon

S: DNA strand (+ = input strand; - = opposite strand)
Begin : beginning of exon or signal

End: end point of exon or signal

Len : length of exon or signal (bp)

Fr: reading frame

Ph: net phase of exon (Ilength mod 3)

I/Ac: initiation signal or acceptor splice site score (x 10)
Do/T: donor splice site or termination signal score (x 10)
CodRg: coding region score (x 10)

P: probability of exon (sum over al parses containing exon)

Tscr: exon score (depends on length, 1/Ac, Do/T and CodRg scores)
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Table 1- physicochemical soil properties in experimental site

S s Seed oly
Organic  JS wiss P K
cdl sl Syleole Carbon Total N K
Texture pH EC (dS/m) (mg/kg)
(%)
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Table 2- Some chemical characteristics of used compost
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H EC Organic  Organic N = K
P Material  Carbon
(dS/m) (%)
6.7 10.9 51 30 1.2 0.35 12
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Table 3- Some chemical characteristics of used ver micompost
Sl Spflicgn Gl oS s el
H EC Organic  Organic N = K
P Material  Carbon
(ds/m) (%)
8.5 1.8 45 26.1 213 0.67 39
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Table 4- Analysis of variance of organic and biofertilizer application effects on some mor phological traits and yield of hyssop
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ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively
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Figure 1- M ean comparison of organic and biofertilizer effect on plant height of hyssop
Means which follow the same letter are not statistically different at 5% probability level based on LSD test
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Figure 2- M ean comparison of organic and biofertilizer effect on number of branch of hyssop per plant
Means which follow the same letter , are not statistically different at 5% probability level based on LSD test
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Figure 3- M ean comparison of organic and biofertilizer effect on dry weight of hyssop
Means which follow the same letter , are not statistically different at 5% probability level based on LSD test
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Figure 4- M ean comparison of organic and biofertilizer effect on hyssop fresh yield
Means which follow the same letter , are not statistically different at 5% probability level based on LSD test
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Figure 5- M ean comparison of organic and biofertilizer effect on hyssop dry yield
Means which follow the same letter , are not statistically different at 5% probability level based on LSD test
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Figure 6- M ean comparison of organic and biofertilizer effect on essential oil content of hyssop
Means which follow the same letter , are not statistically different at 5% probability level based on LSD test
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Figure 7- M ean comparison of organic and biofertilizer effect on essential oil yield of hyssop
Means which follow the same letter , are not statistically different at 5% probability level based on LSD test.
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Table1 - Analysis of variance of evaluated growth traits

i @be ) Slazyo (eibe
\?ou'roe's of &35l M ean of Squares
ariations SLEd ot SLiA - . oo
Degrees . . s 1 Lis g S (S3}) . PR (S3}) TR oSl
o Canes 3l J5 i Wl b asld Job i Comr §5 338 i PRI IR "
Ereedom  Number of Flower Stem Stem § Shoot Fresh Stem Fresh ¢
Shoots Diameter Diameter Length Shoot Dry Weight Stem Dry Weight Time of Bud
Weight Weight Burst
- 2
)
Cultivar 8.06" 0.4634" 0.0207" 195.38"™ 0.0826 0.0614™ 63.34" 637.08" 906.80**
ot 6.63 0.1298™ 0.0152" 156.12™ 0.9506 1.2162 13.53™ 191.26™ "281.57
Treatment
Sless X o8, 4
Cultivar x 3.13™ 0.0667™ 0.0035™ 25.01™ 0.0323™ 0.0628™ 8.03™ 97.34™ 53.68™
Treatment
s 17
Error 113 0.0525 0.0049 58.40 0.0230 0.0340 7.03 99.65 93.29
cv 22.53 6.98 10.89 16.30 23.43 16.46 22.30 21.70 7.54
Loyd)
M sime juE g doyd Vg doyd B o Hd gime (3 )5 4 NSy =
", "™ and ™, significant at 5 and 1 percent probability level and non-significant
33 P, oo 43 oy Ol (ke dwglio — ¥ Joia
Table 2 — M ean comparison of growth traits among different rose cultivars
. &p .
< J Eros Cherry Brandy Dancing Queen
Traits
Shoot Fresh cus 5 5;
0L TTESN Eeu 3 0 1.219° 10772 .
Weight(g) 1.060
J5 b
Flower Diameter 3.12° 3.582 3.193°
(cm)
L Jyb 4458 52.63° 44.07°
Stem Length(cm)
c s S 5.80%
S 2 4.45° 3.78°
Number of Shoots
T e 00 0.7606 0.5986" 0.577°
Shoot Dry Weight(g)
Als s i
Stem Dry Weight 13.05% 14.02% 8.85°
©)
Blb 5 o
Shoot Fresh Weight 46.37® 55.232 37.41°
©)
Lo ks 0.6419% 0.700% 0.6003°
Stem Diameter(cm)
Ot e Oloj
Time of Bud Burst 128.80° 138.072 118.66°
(Day)

2l g0 S (9051 3l edlil b (P<O.05) ,ls sxo 5] clyls iy ya )3 S jiidie gy b dlae]
Numbers followed by the same letter are not significantly different (P<0.05) based on Duncan's multiple range test
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Table 3- Mean comparison of growth traits among the different flower bud treatments

Slio Oiod g 4l i $ad 93 3l dry phed g dous Bl a
Traits Bud removal and Bud removal and bending two weeks K eeping
bending later bud and
bending
S ¥ 09
Shoot Fresh 1.4339% 1.223° 0.717°
Weight(g)
J5 skt
Flower 3412 3.28° 0.172
Diameter(cm)
sls Jsb
Stem 49.77% 0.4880° 42.30°
Length(cm)
Con> Sliss
Number of 5.120° 5.37% 3.722°
Shoots
o SS9
Shoot Dry 0.92252 0.7404° 0.2899°
Weight(g)
als Ss 5
Stem Dry 12.997 12/13? 10.59°
Weight(g)
GBS 5 s
Shoot Fresh 50.312 46.512 41.22%
Weight(g)
L5 Hlad
Stem 0.6732 0.66682 0.59942
Diameter(cm)
Ot e Oloj
Time of Bud 125.24° 133.852 125.97°
Burst (day)

28l 0 551 (905 3l ookl b (P<O.05) ls cme 33 (s Crdy s 53 S yiiio g b dlucl
Numbers followed by the same letter are not significantly different (P<0.05) based on Duncan's multiple range test
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Table 4- Simple correlation coefficients of the growth traits

tw o 5 et S22 as » o
o I LL ems s e T2 TR O
Traits © Stem Flower Number of Shoot
Time of Stem Diameter Diameter Shoot Stem Fresh  Stem Dry Fresh

Bud Burst Length Weight Weight Weight

sl Job
Stem Length 0.489**
(cm)

Stem 0.581%* 0.889**
Diameter

(cm)

J5 s
Flower 0.383* 0.778** 0.703**
Diameter

(cm)
Canss daas
Number of -0.249™ 0.113™ -0.105™ 0.034™
Shoot
L 5 g
Stem Fresh 0.518** 0.872%* 0.903** 0.841** -0.059™
Weight (g)
Bl Sis o
Stem Dry 0.515%* 0.797** 0.894** 0.693** -0.113™ 0.967**
Weight (g)
S ¥ 09
Shoot Fresh 0.207™ 0.529** 0.479* 0.494** 0.471* 0.572%* 0.552**
Weight (g)
o SES (359
Shoot Dry 0.190™ 0.497** 0.467* 0.428* 0.452* 0.548** 0.551** 0.983**
Weight (g)

ns %
¢

P sixe puf g doyd Vg duopd B phaws Jb me s 4 g
", "™ and ™, significant at 5 and 1 pecent probability level and non-significant

&be

1.Anonymous, 2013. International Association of Horticultural Producers, International Statistics — Flowers and Plant
Edition 2013. Available at http://aiph.org/.

2.Cockshull K. E. 1982. Disbudding and its effect on dry matter distribution in Chrysanthemum morifolium. Journal of
horticultural science.

3.Farzad M. 1384. Ornamental flowers and plants (trandation). Roozbehan, Tehran.

4.Gonzalez-Real M. M., and Baille A. 2000. Changes in leaf photosynthesis parameters with leaf position and nitrogen
content within arose plant canopy (Rose hybrida). Plant Cell and Environment, 23: 351-363.

5.Gonzalez-Real M. M., Baille A., and Gutierrez Colomer R.P. 2007. Leaf photosynthetic properties and radiation
profilesin arose canopy (Rose hybrid L.) with bent shoots. Scientia Horticulturae, 114; 117-187.

6.Heichel G.H., and Turner N.C. 1983. Co2 assimilation of primary and regrowth foliage of red maple (Acer fubrumL.)
and red oak (Quercusrubre L.) Response to defoliation. Oecologia, 57: 14-19.

7.Joshel C., and Melnicoe, R. 2004. Crop timeline for California greenhouse grown cut roses, 1-28.

8.Kgihara S., Itou J., Katsutani N., Goto T., and Shimaji H. 2009. Partitioning of photosynthates originating from bent
shoot in the arching and high-rack culture systems of cut rose production. Scientia Horticulturae, 121: 485-489.

9.Kim S. H., and Lieth J. H., 2003. A coupled model of photosynthesis, stomatal conductance and transpiration for a
rose leaf (Rose hybrida L.). Annals of Botany, 91: 771-781.



Q1Y IS ) 0Bl oS cukeS 3 S 3ud Lo il

10.Kim S.H., and Lieth J. H., 2004. Effect of shoot-bending on productivity and economic value estimation of cut-
flower roses grown in Coir and UC mix. Scientia Horticulturae, 99: 331-342.

11.Kool M. T. N., De Graaf R., and Rou-Haest C. H. M. 1997. Rose flower production as related to plant architecture
and carbohydrate content; effect of harvesting method and plant type. Scientia Horticulturae, 72: 623-633.

12.Kool M . T. N., and Lenssen E. F. A., 1997. Basal-shoot formation in young rose plants. Effect of bending practice
and plant density. Scientia Horticulturae, 7: 635-644.

13.Langhans R. W. 1987. Timing, pruning and supporting. In; Langhans, R. W.(Ed.),Roses; A manua of greenhouse
production. Roses Inc., Hadlett, M1, 65-70.

1l4.Lawn R. ., and Brun W. A. 1974. Symbiotic nitrogen fixation in soybeans, |. Effect of photosynthetic source _sink
manipulation. Crop Science, 14: 11-16.

15.Marcelis-van Acker C. A. M. 1993. Morphological study of the formation and development of basal shoots in roses.
Scientia Horticulturae, 54: 143-152.

16.Marcelisvan Acker C. A. M. 1994. Axillary bud development in roses. Ph. D. Dissertation. Wageningen
Agricultural University, 109-117.

17.Matloobi M., Baille A., Gonzalez-Real M. M., and Gutierrez Colomer R. P. 2008. Effects of sink removal on leaf
photosynthetic attributes of rose flower shoots (Rosa hybrid L., cv. Dallas). Scientia Horticulturae,118: 321-327.

18.Medhurst J. L., Pinkard E. A., Beadle C. L., and Worledge D. 2001. Photosynthetic capacity increases in Acacia
melanoxylon following from pruning in a two-species plantation. Forest Ecology and Management, 233: 250-259.

19.Mor Y., and Halevy A. H.,1979. Trandocation of 14 C-assimilation in roses. |. The effect of age of the shoot and the
location of the source leaf. Plant Physiology, 45: 177-182.

20.MyeraD. A., Thomas R. B., and Delucia E. H. 1999. Photosynthesis response of lablolly pine (Pinus taeda) needles
to experimental reduction in sink demand. Tree Physiology, 19: 235-242.

21.Nazari F., Khosh-Khui M., and Salehi H., 2009. Growth and flower quality of four rose hybrid L. cultivars in
response to propagation by stenting or cutting in soilless culture. Scientia Horticulturae, 119: 302-305.

22.Sarkka L. E., and Rita H. J., 1999. Yield and quality of cut roses produced by pruning or by bending down shoots.
Gartenbauwissenschaft, 64(4): 173-176.

23.Sarkka L. 2004. Yield, quality and vase life of cut rose in year-round greenhouse production. University of Helsinki,
Department of Applied Biology, Publication, 1-64.

24V an Labeke M. C., Dambre P., and Bodson M. 2000. Effects of supplementary lighting and bending technique on
growth, flowering and carbohydrate status of (Rosa hybrida ‘Frisco’). Acta horticulturae, 515: 245-255.

25.Van Labeke M. C., Dambre P., Bodson M., and Pien H., 2001. Development changes in carbohydrate content in rose
shoots (Rosa hybrid “‘Frisco’). Acta horticulturae, 547: 193-201.

26.Ziedin N., Hurwitz A., and Halevy H. 1975. Flower production and the accumulation and distribution of
carbohydrates in different parts of Baccara rose plants as influenced by various pruning and pinching treatments.
Scientia Horticulturae, 50: 339-348.

27.Ziedine N., and Mor Y. 1981. Plant management of greenhouse roses. The pruning. Scientia Horticulturae, 14: 285-
293.



Journal of Horticultural Science
Vol. 30, No. 3, Fall 2016, P. 508-519
I SSN: 2008 - 4730

(53,98 galuo g ple) (Sl pole 4y Wi
BeA-B1 o ATAB ks ¥ 0yleds e alr
Yook ZFYY. L

7 ok 53 (Gazaniahybrida) LI3E 8 sl S5y 5 ol G pae » i8S o 31

¢ Yoo . *Y \
G e — (S deze Olax s =7 ;5 Ay — ol 0 2D

WWAF/ /P 3l 5 b

LRV

(sldd &l (I3l pelaie 4y plgicee o 514 sl (samog menlie Sl 4l s 5 (gilord g Slans )3 5 slaoy I (S s gl

LSy o ol Bymo (i S lotun 1 (B Sl oy pskito 4 0 000 551 Bpas (RIS 5 Calazs oS (6l Ga
A CysS )l bl i 5> )5S O g0 4 tlesl 03,528 55 ) s ple o (GBZANIA NYDFidaY L3S olS ol 5 g
it Cgy 3 (803 Vo 5 iy ephad) Cansgsa sayg (6o ysiS15 5l o3litl |y 5 (1 yd B ol; S o)+ adusgy ool 365 Vo 5 S N0 el
bwgie o JS 2lasi Jols oy 3590 Slino el p3 Ll 0 WYFAY Jlos 15 1S5 Y g )l A bbbl MalS )b LB 13 (wuo)d VF g s ¢ jao)
oy (139 9 ol Byrae (lie Jdg)lS (lie caidy) or cazalS i isy (5 9 Jobo bl )] el o (JS Jlad o) > (IS
Bl b gy 36 gl 4 o 5 ol aztls ilo glis)) 5 S b (S lisd s oo sine 53 CoasgseS ag lags 45 3 Sl gults .39y cdlS
aS Lol el 39 g aals las g osd Jlosl (slo)las s 6yl mime GMB] wyps 3y90 Slho 5 )3 uin et i odaliie
o= 4 g gy 9 CuggaS 009 28 bl 23,8 Ol Bpuas (e (10l 5 (S Sl ol gy Cungy ol o 4y CungpaS o0

D9 o0 Aoy juw slapl 1D CuiS

CuwgraS 0y9 0l Bpan (s o L ((BLS Jidgy @iy Cungy 35S (sWR]1g

Al s sLidb 5 (65)3ltS dinoj )3 (10,0 AF I i) O
s9-05 0j)lse (o 5 JSio b oaiol 3 g & cnl el ol pl
e (F0) 1l GhIElLL (5 () )3 5 5,90 o e
3 290 ol 011S” (ysels (Sl 1 (5 000 5 2 LS
S cogl; lome 4l (OF) wdlbe oS (o 55 e
S oslisl 3 0325 4 s )bl lo s (sl slme o P 5o
ol e sled 4 (ol oy 4l 3 Ol M (slaig,
B L oyiand B Ol oy bl tse S ol jhas
2 4S5 gyeb d il Ay dawgd Al o olS lwg gzl sl
Sl Sl 5 L L g A5 G ailyd Jlste o)l 95 alols
(Y2) 23,5 pal,8 0lS A,
s PS4 said S5 akises cbayY I e pl
Ldlome Y 5 Jold 3 pls cclaay¥ il oo ool 5,8 kes
k> {Drainage layer) iSa;4Y (Protection layer)
(Plant layer) aLS i e asY 4 (Growing medium) cuis
93y 4 ggyb ol S &8 cal olas cuiS e ASL o
S T 61085 Sl 5 (i dge 1l Laen gl S ga 503

LV RV

0dd juw Cob (38 (o jl 4 e Lo (S0 b S

pled (S 3 (o4 LA jrw (SLAS dnwgi 5 dbml cplpliy el
dJoL_M BLl ué‘S ey LgLa'.é )‘ u‘.u.o.]o‘ J)b OL;..J] Alo.> )l C)IJ}}}a
S (o S (e (S5 (ke SISl g 390 @ red
e sLodd byt caisygl b (S e pb 1 eslial (1Y)
oSy w0 sdpdigy o S5y b 4 el oxda S & s ply ol
Pl g ol Ly as coul pl (VL 5 lalS 1o aw S
G 3 038 (155 jaw b gl (YA) 3980 0ol 5 (s
odel Cawdy U 5 olomo (slrogud .ol bl 3lre (dgL gy
95 (YA) cl oilny il &y o ol 0 1y (telae s
sloygiS 95 yka e YOV 394> )3 (Sa5)b bawgie b ol

9 )L_mul.) :)lﬁbt_w‘ ‘A_A:J)l u_wlw)ls Era) '.'_‘7 (S 503 MJ).; du—\" 9 Y&

38 o o8l ¢ SLEL pole 09,5 bkl
(Emai: v.rouhi@gmail.com 2 e 0w 95 )



O L U5 s S35 ol & pan S b s 51

M) ol QLS sl 5,500 5 95Le (2138 polie ()l
el aladbe ol sl s (sUa8 5 SHL olojle
o=l 2 a8 S pis Dged e pb Csbl 2k eilis] 4 plidl
£ g ;ga JAL» chw Lfl?o.u: ]oyl}(.c Li) JAL.» A oolbw! C)Jo
(S y—an ;{bohf Py ;ga 9 J?d?uo dlﬁ&m) Pow ;ga cduslo
SE cwls gib ol 3 39 (S5 395 5 odws Co2 Sl (5 )
S35 Cle 4S5 )9k A dg o Ble VO Ve oy 43, S 4,
Sy LS 655 &t dy S1 .08 a8, IS & LS (sladisS

(¥7) 15 00y yuws S Coolses solatul

HcSis g ol o JSo g ol (oldl Ll &0 s
2 e sLad Al o (39 (b oeer 5 3 sl (b
55k 5 calio LS ooliul s Gy (sl bl by duglie
D) S 9y s s drgi Cger adlaie glm g Ol Laylyd L
olgpls jl 4 dluss alS Gazania hybrida ele pU L Ll
)‘).‘)’. )0 900y (e LgLai)ST % olﬁf L)"‘ "\"’“’L’Lf Asteraceae
@Y b oot (St g Lop aboa I aes sla 25 ¢yl

Joeme izl (o 4 s (abgyl sl2)9S 53 S slaply
Cyaie Gy g 4BLIL gpate Glizes e el olpl Siles
Srand )3 jow pl Gt 35,5 4 A3 4 ) L) D9 e
OMdno 28y JLod du oS al drwgd (slboyodS > 0fg 4y ]
2 oielS ojug d g ladl g (eloinl blpd d9u0 9 60
dy40 OT s S 523 (w2 B ol el iz d))" JW9S
2350 Lol g (oohb cowpd s pl a2l 255 &ly a2 g5
Sl jolaio 4 (FF) 3,15 (s 90 A8 s 08 (S5 (a3l
Pl Gpan Gl ooy g s pb Slisl > Bl cp e
o=l Aol palyd el pl usls el dawly 4 da g oy
9 @By adllas 3590 musslSeo

L9, 9 3190
gl Gpan ol S (slogin (S Bl oy psliten;
el > (Gazania hybrida) LS olS' oiol; 5 (dng) slo S
S Sl Jisw ps (g9, 5o WWAY Jlo p3 ainloj] ¢
3,5 1yl g Al 3)8 e olRutsly (g5)5liS oSl oy
A8 DY 5a 000 o dddllas 350 dilais sLdl i Glasuiv
bl sl oo Jled joye 48BN g2 YY 5 (B)d Jobo
Blae ySlis o Jlis (:S0ko g yio Yo Ve adlaio (pl 3 1) o
Sl (S8,k 5650ke 5 31,5 (8lo 423 ¥Y 5 ¥V i bod
Jiize b yo das muldl (gl Jlai 590 adlate .l yio e VNP

A ehyls s Yool sl awsly ) s pb LS 5l coles (4l
Lo Yo bgas g (T olg o o)y Vo oSumws (Sdne lgo Loy
5 dilate ol Lalpd 4 dagi b oS ash oo o 5yl cud b
(\c\c) sk ugl_o.m J_slywn Iy P pus)a ‘uLo.oL.» db)l.u)
w 03 bauio o) Sk )l Py oo odle ‘_§9L> leibuwy
@t gy (S oy ools S Sl iz en g sl
e 3 565 15 o lalisde B oo &3 5 5 5 S5
S > 4 g M b Sime Do 4y Cunsd e o Gl
P8l «uyoS'sS CuilS (gl yiun ¢ Jilie )3 WXy Jelio ¢ydg
cwln t.A.S)J L ..\J)L»L;o Wml)e oS dl).o I) Cawlio uJI.A.C ).@L&
9 it yolie (3903 wal)3  ogMle (Lol 355 5 CumgeeS 50)9
9 by o |y criS e i lad o piY Cugby Laos
sloojlw i sl § S (g iz en g QoS (S
Pl 59y wlg e QLS Elgl (aan dg0i dbml juw pl Slodle
4235 @il )b g 5 Ol (5555 (sl cunlio il 390
JB slaaiss g5 o Lk 53 clBM 5 )1l 5 ()l 5 e
oo b oolat wl Dy 0 (BLS b S o 3gae | oolitl
V)25

olswl p obaibdl § clan! (LS Jolo aw S jobay
liad 5 Lapl o aisS Cbl ) aiue Ji3d caslio sladssS
(ol (ol 5 b oalS el alS 468 bl slaylae ¢juw
‘d))—” slsol O9i lrdiss wbj yes J9.\o b cwolio (glaaiss
L s 5mS (B e g o 48 Ll By oS GllS
o 9 2 Nl QLS S ad e dlge b (oladieS )l
(¥Y) aib o

5 0js 2l glojle (ol la Shy davly 4 ciS b
G )b ol Jaeme S a4y Cuns > ek 4 ML atil
sLadile iy (sls (56 B CasSsS cut lons ol b
Ol aSis 038 S b dunliio 3 g Cans s)lons Jolge L g 50
Codbs )y (g puslio 4505 5 MRS S o e ol |y
Voo 33 o Vls Sl Lo MY B ¥/Q) bawgio b oS o SeslS Jols
S S 0395 (JBo 5 Jle Ol @ (lF e CS oS oSy
o)Ll ol 3 (Sdwgy Al b (392 S g lawgte (Seyi & ()5
Cad b sy &Sl calie slacuiS e (S0 5l oYy g0
s93> PH g o8 S53lS Jols cd o Vb aysed 9 ol ()l



TFAD 5l F oyl Fe o (65,9145 qulio 3 ko) Sl pole apii OV ®

A (6 pSojlal (JENWAY - 6320-D o) yiogidg yiSuwl dliawgy

5y90 SAS (¢)l38] o3 asli 5l o3kl b sdel cows 4y (glaodly

2 0903l Gk 3l b Sile dulie g W3S 15 Jow g 4520
A ploal p<0/05 Jlas ! pdaws 3 4SSl (glaiels

(5 2 gy CugpeS g0p9 slawd o> (LS il o8 b
3l Ll S aams LS ablu glis)) g jg) 55 oaalS Lugto
2ol 5laS ey aush xoyd S Jlin! maw jd (gl e
Ol @l e () Jgi) adlbiel o)l sime ddls jlab
9 (DS Lwgio ( S dlasl g Cangy jlawd HI xe <l Sl oaimd
e JLais) g 3 (s foisine 3l s5Sie g Ll oy S s
09— YUty o 4o 4 0,50 ol dBle las)l g ylad  duo o
e Cad) CmgraS (039 33 OJ9 5 oy 4 (ale polis i
polis g lbe oal g Of Cle (odlisel 390 slacaS5
g L aoxil )3 9 03> Sl 1) Bpae o5 9 Bpan p lie
CowgeeS ()9 oV Jg2) Sl 048 CuwvgeeS 0039 slows )3 Lol
SlaogySuo | Jld jlows () bglre o ol JI 368 S
1345 (V+) Cal lie polic b g0 y9m b ppalisg b5 cyio
5 ke (s e Cluls p (SB slap S il slaigS colled aons
S Lo cad )b sl osle cnl (F1) 3980 W55 5yl
4o w2y 9 eelS nlly (9 piud Wlo (olAS polis 5 YL
(V) J._Ml}u_ﬁ aL_; dl)_; ¥ y—wd ) g u.)._> J_;‘.B JK_MI
Cosl a8 o3 lagylig 9 48 (slogygeyon 5| (A8 CuwgeeS (50)9
polie Sa Yol )AL gy Cumer Sl
Cl 005 u»)‘)f (\c') .).))fun Io.».’xa » u.(b.c u‘f‘ a9 u’.le&
G yan Yiais] (FY) Cul 50 LS oS 5 oS Sluogas
95 SLacdld g 525k I CangraS (00)5 cuslio ol
=9 C;|39_}9o ‘_')_;.l by olS Wi,y L;Lm,\;gfmjéw'" J..J93 9 Sk
9 g (lie Gl o (ol yolie 5ot Cla ceal)
ol o (2AS iuli8l & culpd jd g 00,8 LS Sis el
oS )3 yiz olus g (S (e 2 CangeeS (00y9 3 (S )
222 ()35 e (W) Canl 0l (0] e WLl (01>
Jles & G |y puS lgn Il o g IS 5500 (ol sy
slei)lis Ly s jiagh gols (FY) cul ooly iolsl sals
=2 () OhlSen 5 500 dpe Sl i3 ol (V) (olod Cgeme
.D)ID pduug.c 0)y0 Lﬁ?)b bl.:f » (YQ) @L> 9 @..Uo' oL.S

Sialesl ol il oo Sy sl (gl 5 Joine (gl ylinsls b
w3 330 MelS 25l B 3 (dbole 53) uysiSh &y 4
pLosl Ll olS (S g (o8 (sla Shy (o) sshaie 45,88
Yo ghaw duw b CusgeeS (059 (S9lb Bl st e Sy S
dow b @ Camgy (ol CudlS Ji K03 5916 g hop> Ve g iy
P LG o elS Lis bl o dopd VY g Cid jao prdaw
#3355 Ve SpSE A0 iy A0 CasSsS) 4l cutS e
ol 4S5 slaygS gols (lopp B ely; SB Ve sy
g Fogls FexFe dlal b (bt )3 @ Cangy g CamgraS 00y
O a1 yie Sl 393 i)l 4 pl (59, yra Ble Ve Bes
Labloms ¢Sy ayY ag Jold o pl (g5l o0lel Sllas
by 5 7o 3y90 dlul b placusdly (5)5 5 jild Y (A8
oleslw 1 &8 LI 5 Ui g g iz sacuuns b cusls
by (il (903 392 048 g Gladeol Gl Jw (sLaS 5 b SL
U5 slacss Lol cadllas ol ) (6,:S0)l0l 580 i a5 S
9 Job bl L)l ceBlw ,Lad (5 )5 (g, )3 (25 Lawge
J89)I8 (jee 9 4y oo aalS slas oo jlad g 150
l Byme ol (388 () O iz ed WA gy JS 9D @
9 S BLod jl il (dlo i (g iz g S 2 52
ol b (g jload Joodio ()9 b ()8 jlo jslaie 4 (xSies
W28)5 )18 Al 3)90

Sl b e a0

ool 3 bl Gt 2 p0 Ol Gas (liee e elato 4
do )3 O 48 39 00 bl gyl Sloj) o yd B Cugb, aulse
LLa i ad S 51, (Al ot 4yl (o yid LB s,
o SLS g0l 51 (BPWP) muls (53,05 5 (OFC) (el,5 byl
dlxe Ly S Cogbo) c(ylel (loj o (sl s el i
4 S (ol Sin (0355 o0 4 Ol (ulidlyn (ol I 4l
28,5 plogl oy (MAD) jloeo a6 s

Judg IS g 505131
3 oolitl (y3i)] gy 51D 5 @ Jido)lST (5 Sojlul pelato 4,
oy A sl S8 Ly LSy 5 b S gl 5l (F)
dolee S Jpas U g (o gl b S il 05 plos]
Loa By Ve ca o ol Jolows .l doldl Sy o
515 (ROTOSIX-32 Jus) o ,5lo IPM ¥+ -+ sy o
Fopls FEY 5 YO slagge Jo—bo 13 solimdy) 59— iz



o\ Lublfdfgsb;};j’qurm)JMéhM)ﬂ

0 ()55 (s SLedgS ple 4 G CangraS 05 slo
Sy e 7 (£) Syl ol s gl s (F5) cul
olS g gl jogad ;3 (63ed CuwgraS ) Sl CawgeoS (009
05 Yl an dagi Ly ety Sl g el ol o)yl
= g ol & (clio 13U J g CamgraS (00y9 )3 (2iE polie
bug ol @l 5 SB > Gpany lie polie 5 Cugb, anld

ol oA = il Mass il cago c5,ld olS

ok o BT a8 el ] 5] Sl b Silie duglio gl

8L £l 5 (S bongin S 5 5] CangeS oy s
IS ol 5 e 45 gy by cCul 039 Y5 Gixe odindy 5
IS5 48l glasyl g (sas £/Y+) 5oy 50 (25 Lawgio (305 AMMIYY)
Ao Ve glasles d by ye (o ilw VF/OY) 00>
3l o 10l Jlog 4 byoyo Lagl )5S 5 CasgraS )
P53 w05 (gl oS )] Gl Bl ()1 )5 (Y ga2)

o Pl P W S b Shg (B g CulS Gl gl 5T il ly 4525 .Y Jgse
Table 1- ANOVA of medium culture effect on some char actiristics of Gazania flowersin green roof
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Sour ce of &5 Number of Flowering Diameter Diameter Height
variations DF Flower Aver age/Day (mm) (mm) (cm)
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B) @y cws ok ok .
B) g o 2 700.48 357 48.01 0.04™ 3.61™
Rice Hull N .
AxB 4 661.53 3.37 18.69™ 0.04™ 0.61™
k> 18 28.48 0.14 12.02 0.03 1.39
Error

TN g 70 Jlein] g )3 o dxe > e g oSy 4yt g NS
ns, *, **: non-significant and significant at p<0/05 and p<0/01 ,respectively
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Table 2 - Medium cultur es effect on some charactiristics of Gazania flowersin green roof

o o J5 ,hd il ,had Bl glis |
Ver micompost J5 sl 993 P Bogio Flower Diameter  Stem Diameter  Plant Height
Number of Flowers Flowering Average/Day (mm) (mm) (cm)
oo oS 5229 62.1¢ 4.43° 50.63° 2.00% 12.67°
V ermicompost (zero)
8 CagonS g 81.1° 5.79° 52.16° 2.10° 13.87°
Vermicompost (5%)
A0 oS g 88.3° 6.30° 52.03° 212 14,522
V ermicompost (10%)
o L J5 sk PEIWR: Wl gl
, J5 3l 391 el Flower Diameter ~ Stem Diameter  Plant Height
RiceHull Number of Flowers Flowering Average/Day (mm) (mm) (cm)
S Bt sy, 67.00° 4.78° 49.17° 2.10° 14.27°
Rice hull (zero)
4 Y En S 82.11° 5.86° 51.90° 1.99° 13.01°
Rice hull (7%)
Y g 82.442 5.88° 53.76 2.13° 13.77%

Rice hull (14%)

23l ges Sl (glaels Kix 9051 51 o3zl b (P<O.05) o sme 3Mi3] (glyl> (ygiar s )3 S jidie gy b dlael
Numbers followed by the same |etter are not significantly differentns (P<0.05) based on Duncan's multiple range test
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Table 3- ANOVA of medium cultures effect on some charactiristics of Gazania flowersin green roof

Slapo (ke
M ean of Squares

. N R agr Job agb a3 I sy o
R G DF Plant Width  Plant Height ~ Crown Diameter s olas ) Root Volume
Sour ce of variations (cm) (cm) (mm) Number of Seedlings (ml)
(A) cosseoS 29 2 17.21° 16.00°° 47.00° 1.03® 58.33"°
Vermicompost
B) @ cousy 2 1.84™ 0.45™ 13.47° 2359" 40.44°
Rice Hull
4 0.95™ 2.62° 14.73* 0.37™ 13.11°
AxB
s
18 112 0.59 1.05 1.40 2.59
Error

TN g 70 Jlein] g )3 b dxe > e g S5 4yt g NS
ns, *, **: non-significant and significant at p<0/05 and p<0/01 ,respectively
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Table4 - effects of diffrect medium culture levels on some char actiristics of Gazania flowersin green roof

Lg1 oo,

Blant Gy Job Wb ylas azalS dlaxi Al y >
Ver micompost Width Plant Height Crown Diameter Number of Root Volume
(cm) (cm) (mm) Seedlings (mm)
S0 CusgaS o35 )
Vermicompost 25.69° 28.81° 30.94 9.112 21.33%
(zero)
Za C»w)g;m.{ 29 b b .
Vermicompost 27.29 30.14 27.89° 8.442 18.00
(5%)
TN+ CasgioS (o9
Vermicompost 28.442 31.482 33.382 8.88% 16.22°
(10%)
Rice Hull dgr g2y &g «Jﬁ"’ 459“’ "a:% 42&‘.; NKeY LWERN
Plant Width Plant Height ~ Crown Diameter Number of Root Volume
(cm) (cm) (mm) Seedlings (mm)
Yo Ty Sy X X
Rice hull 27.322 30.252 29.14° 8.11 18.33
(zero)
ZV CJ)J wy .
Rice hull 26.622 30.292 31.58% 7.66 16.55°
(7%)
Rice hull 27.48% 29.882 30.46° 10.66% 20.77%
(14%)

23l ges Sl (glaels Kix 9051 51 o3zl b (P<0.05) o sme 3Mi3] (glyl> (ygia s )3 S jidie gy b slael
Numbers followed by the same letter are not significantly differentns (P<0.05) based on Duncan's multiple range test
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Figure 1- Effect of different medium cultureson total chlorophyll (Ch t), chlorophyll a (Ch a) and b (Ch b).
V: Vermicompost (0, 5and 10%) and S: rice hull (0, 7 and 14%). Same letters are not significantly differentns (P<0.05)
based on Duncan's multiple range test.
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Table 5- Theinteraction between planting substrates with different per centages of ver micompost xrice on the qualitative and
quantitative char acteristics of Gazania flower

. S I J5 s R Bl gl
CawgnoS (959 e ol 397 2 P ol Flower 88 Plant
= Number of Flowering i Stem Diameter '
Ver micompost Diameter Height
Rice Hull Flowers Average/Day (mm) (mm) (cm)
(z€r0) o 35.00° 2.50 45.29° 1.92° 13.10%°
Jho v 71.00° 5.07° 52.61° 1.92° 12.53%
(zero) (14) v¢ 80.23> 573 54.00% 2.16% 12.38°
(z€r0) yoo 78.23% 5.59™ 49.81% 2.09% 14.74%
iy v 78.00% 5.57™ 52.53% 2.02% 12.88%°
(5) (14) ¥f 87.00° 6.21° 54,147 2.20% 13.97%°
(z€r0) o 87.66° 6.26° 52.40° 2.29 14.98%
). (Mv 97.23° 6.95% 50.55% 2.05% 13.63%°
(10) (14) ¢ 80.00™ 5.71% 53.15% 2.03* 14.96%
Gy i ; 485 b5 _ il o>
CowgpoS 09 _y N Uy Jelb Crown Az S oz oot
(Vermicompost) i Plant width Plant height Diameter The number of volume
p (Rice (cm) (cm) seedlings
(z€r0) o 26.07™ 28.88° 30.22° 8.66™ 22.66%
Jho ?v 24.77° 28.7° 29.91° 7.66° 18.00%%
(zero) (14) v¢ 26.22°4 28.77° 32.57° 11.00% 23.33°
(z€r0) o 27.88%° 30.22% 27.95° 7.33¢ 17.00%
iy v 26.88> 31.33% 29.03% 7.66° 18.33"
(5) (14) vv 27.11% 28.88° 26.71° 10.32%¢ 18.66™
(z€r0) o 28.00%° 31.66° 29.24% 8.33 15.33%
\. Mv 28.22% 30.77%® 35.81% 7.66° 13.33
(10) (14) ¢ 29.11° 32.00° 32.09° 10.66™ 20.33"

23l es Sl (glaels Lix 9051 51 o3zl b (P<0.05) o sme 3Mi3] (glyl> (ygia s )3 S jidie gy b slael
Numbers followed by the same letter are not significantly differentns (P<0.05) based on Duncan's multiple range test.
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Table 6- ANOVA of different medium cultur e effects on Gazania flower s leaf chlorophyll in green roof

©lapo (ko
M ean of Squares
i qho 6dl3 4 a Judg 5 b Judg i JS nbg S
Sour ce of variations DF (mg/g fw Ch a) (mg/g fw Ch b) (mg/g fw Ch t)
(A) CusgseS o9 2 0.04* 0.01™ 0.03™
V ermicompost
(B) @ cuss 2 0.01™ 0.12° 0.22°
Rice Hull
AxB 4 0.08" 0.02™ 0.05™
Error s 18 0.006 0.014 0.021

TN g 70 Jlein] g )3 b dxe > e g oSy 4yt g NS
ns, *, **: non-significant and significant at p<0/05 and p<0/01 ,respectively
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Figure 2- The substrates weight with different ratios per centages of ver micompost and rice hull.

V: Vermicompost (0, 5and 10%) and S: rice hull (0, 7 and 14%). Same letters are not significantly differentns (P<0.05)
based on Duncan's multiple range test.
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Figure 3 - The amount of consumed water’s process during the considered months, with different ratios of ver micompost and
rice hull.
V: Vermicompost (0, 5and 10%) and S: rice hull (0, 7 and 14%). Same letters are not significantly differentns (P<0.05)
based on Duncan's multiple range test.
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Tablel- ANOVA of the experimental factors effects on rooting percentage, number of primary roots, number of secondary
roots and root diameter in miniature rose cuttings
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Variation

Canl (653 gxe pae g oyd gy o yd S Jlein] a3 (6l5 xe oaimd liS cui g 4 NS KK K
* ** and ns, significant at the 5% and 1% probability levels and non-significant respectively
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Figure 1- The effect of IBA concentrations on rooting percentage of miniature rose cuttings. Similar letters above columns
indicate no significant differences based on LSD test at %5 probablely levels
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Figure 2- Interaction effects of IBA x NAA x rooting medium on the means (+ standard error) of the number of primary

roots of miniature rose cuttings. Similar letters above columns indicate no significant differences based on
LSD test at %5 probablely levels.
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Figure 3- Interaction effects of IBA x NAA X rooting medium on the mean (+ standard error) of the secondary roots number

of miniature rose cuttings. Similar letters above columns indicate no significant differences based on LSD test at %5
probablely levels
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Figure 3- Interaction effects of IBA x NAA x rooting medium on the mean ( standard error) of the root diameter of
miniature rose cuttings. Similar letters above columns indicate no significant differences based on LSD test at %5 probablely
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evaluation in Hamedan province.

gble Joo (Ll i Slaise w51 390 P8,
Selected Site Geographic Coordinates Evaluated Cultivars
- N 34° 52 65 Red and White tompson seedless, Askari,
| - .
U539 ] 09eulS) clon E48°32 31 Fakhri, Mehdikhani, Y aghooti, ghazeneh
Hamedan (Grape cultivar collection) Elevation: 1735 m and Dozool
Sa9ld O 59LS L) 1) N 35° 22 57 Red and White tompson seedless, Askari,
Razan (Private garden, Hosein E 49° 0312 Fakhri, Mehdikhani, Y aghooti, ghazeneh
Shahparvari) Elevation: 1857 m and Dozool
o) O dame o[5)9LS EL) Mo N 34° 3125 Red and White tompson seedless, Askari,
Malayer (Private garden, Mohammad E 48° 4013 Fakhri, Mehdikhani, Y aghooti, ghazeneh

Hosien Karimi)

Elevation: 1720 m

and Dozool

(Il Yol 2wl y Cuownr 9 0333 o] YolS 2 Crow) diliano ) (Slo g 331 53 29 el 5 Wl 59501 sdailgn 51 (b 4o g —Y S
Figure 1- Sectorial section of healthy and injured bud affected by winter cold injury (L eft: totally injured, Right: totally
healthy)
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Table 3- Per centage of living budsin different cane segments of different grapevine cultivarsin Hamedan city
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Table 4- Percentage of living budsin different cane segments of different grapevine cultivarsin Razan city
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Table 5- Percentage of living budsin different cane segments of different grapevine cultivarsin Malayer city.
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3- Plant Database PLANTS.DAT
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1- GLM (General Linear Model)
2- U-Value
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Table 1- Data of weather, soil, plant and building asinput on ENVI-met model
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Figure 2- Actual site (a) and ssimulated site with vegetation in Andishe Residential block (b), Actual site (¢) and simulated site

with vegetation in Andishe Residential block (d) during the hottest period of 2012 (Green: Vegetation, Gray: Building, Red:
Recoded station)
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Figure 3- Comparison of temperature, relative humidity and predicted mean vote on the simulated site with vegetation and
the actual site whit recorded data in Andisheh residential block in 11-15 hoursduring the hottest period of 2012
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the actual site whit recorded data in Hesabi residential block in 11-15 hours during the hottest period of 2012
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Table 1-The effect of cold temperature and sper midine application on the degree of visual damage symptoms

Degree Treatment
0 yod Jlesd
3 0mg/L Spd
15 0.25 mg/L Spd 6oc
16 0.5 mg/L Spd
36 0.75 mg/L Spd
11 0mg/L Spd
1 0.25 mg/L Spd .
11 0.5 mg/L Spd 12°c

16 0.75 mg/L Spd
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Table 3-Effect of different spermidine and temper atur e levels on some characteristics of cucumber cv. ‘Super-Dominus’

da dul ) S (39

i’;a fé’f g s @Il (59 [ da adyy 59 Root Dry Weight o
(%) Root/Shoot (9) Treatments
36.91° 0.37° 0.65° 6°c
51.912 0.50°? 1132 12°c
42.33° 0.41° 0.86" 0 mg/L Spd
46.50° 0.48° 1.00% 0.25mg/L Spd
47.50° 0.48° 0.96° 0.5 mg/L Spd
41.33° 0.39% 0.73° 0.75 mg/L Spd
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Figure 1-The effect of spermidine and temper ature on r oot
length of cucumber cv. ‘Super-Dominus’

row'ndy bd ax Bl Job 5 cpamepel 9 lod Bl 1 -Y JSWS

egel>
Figure 2-The effect of spermidine and temper ature levels on shoot
length of cucumber cv. ‘Super-Dominus’
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Table 1- Annual average of Mashhad climatic variables
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Average Minimum Temper ature Average M aximum Temperature Total Rainfall
© © (mm)
7.03 21.18 253.95
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Table 2- Monthly average of temperature and rainfall of Mashhad in 2012, 2013 and 2014 years

Jlw Jlw sole o339, “°"‘f“°" NIy % Moo IRS Al
Y ear Months April ' June July  August Septemb  Octobe
May er r
by (1:Kke
1) Average temperature 16.2 18.6 25.2 285 27.6 231 17.7
2012 ©
Rainfall (mm) _S.x,b 18 52.7 8.8 16 0 0 13
bod (5:5ke
Average temperature 13.6 18.6 25.0 27.8 274 24.9 19.2
Ay ©
2013 Sk
Rainfall 18.6 235 14.9 0 24 0 114
(mm)
by (1:Kke
Average temperature 125 22.3 25.1 28.6 275 24.8 18.1
ey ©
2014 Sk
Rainfall 67.4 24.2 22 0 0 0 16.7
(mm)
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1- United Nations Environment Program
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Table 3- Physical and chemical characteristics of experimental field soil

Sk cdl Oi9r Pd ] ] S S Cylaa
) ’ Nitrogen Phosphor ous Potassium - EC
Soil Texture H §
(ppm) (ppm) (ppm) P (dSm™)
e 15.7 134 a7 73 11
Silty loam
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Table 4- Used organic fertilizer s characteristicsin experiment

u]i 395 £ 039 Soowd by
Tvoe of Organic Eertilizer Nitrogen Phosphorous Potassium
P g (%) (%) (%)
CusgeeS 0.64 0.44 0.49
Compost
CusgeaS 29 0.89 153 0.96
V ermicompost
95 35 0.21 0.29 1.04
Cow manure
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Figure 1- Effect of different organic and chemical fertilizers on seed weight and number of Echium amoenum
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In each trait, means followed by the same | etters are not significantly different (p<0.05), at 5% probability level based on Duncan’s
multiple range test
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Figure 2- Relationship between dry flower yield and dry matter yield of Echium amoenum in conditions of different organic
and chemical fertilizers application.
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Tabal 1- Analysis of variance for some traits in cut flowers of Narcissus tazetta L. cv. Shahla
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Figure 1- Effect of essential oils on solution uptake average in cut flowers of Narcissus tazetta L. cv. Shahla
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Tabal 2- Comparing the essential oils effect on some traits in cut flowers of Narcissus tazetta L. cv. Shahla
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ol Solution uptake APX VaseLife
Bssential ol 1 oyt g Fw) (Units/mg) (day)
(ppm)
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8+ 0y
Savory 50 465.79° 124.85° 12.26°
Voo ojye
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Voo u‘*‘"ﬂ
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Yoo Cpdagl
Thyme 200 408.62" 1529.88° 8.53°

B85 (g ime M) 10 )3 B oz zxlans ;3 LSD 9051 (ol s S it Byn gyl a5 o Sobo w5
The means followed by same letter in each column are not significantly different according to LSD tests (P < 0.05)
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Figure 2- Effect of essential oils on ascorbate peroxidas activity in cut flowers of Narcissus tazettaL. cv. Shahla

(PPM) el il TE

(PPM) o550 ilul :SE

awls :Control

L3lkioe (SE) 3yl gl B pne LSl )3 39290 (53908 pa3Ld
Vertical indexes represent standard error (SE)

“JS e cpyieS D )b e Soldy gy Mo pd O o] o

L aS b oanbio piugl pl (o (2 Vor o )3 (59, MOY) ol>
cudly

d-\:‘a] Slaws! 0y sk 5 o Job u.u.aalf PR &]9; B

(8) )o@l ialojl 53 (VF) libe (5 SL 43, Sl 5

2B pos

ke S0 o) W osls uibly 4328 Joio 4 25 b
dop b Jleisl waw 3 1S5 0o p 5 2 5 yes (ke
Wb pxe LSD (905!

i 3 (59 0YIVF) oS yos cppin F S5 & 295 b
P Lejles b g aals e b o8 b osnlio ojpe pl (g (2 0



ova

oy JS (2l S5 joe g CodaS 0350 9 (rlagl (BLS Gl puilul 1

s gl 5 ) Bule gl L’F‘iﬁi ol jlas 3l as sly
5 Ny slaasdl L j3l (5)15 09 cste M5 S
2 3l el sl Jlass jl3ine 33l i (YF) o) San
Sl edilbae )5 LS 6y B0l o il 3 p )5 e Ve e cdale
D)0 pamed gy (i Gislejl guls b cliass pl does

2 O ke bojpe il Jlos &S ol (IS (g peS o
ladS pladS yes cougl (il CLle 93 0 4y S ¢l
slooslital (gl oo 5o 4 g 3l Gl jui |y (S 5 0l
A3l elin (5o

350 slaclale don » 2LS clo bl 5,8 a5 1 ounlie
Ot pl o Ve Gl Loy il bajla oy o e
G5 ol aois s (3o ¥I¥) ol IS poe (el Bl 2 1) 536
O 358 @l b 2l S yes Gl 2 0jye (il 3 )87 5
o958l aS Waly i (VF) o)) Ken 5 (Nogw .cuily calles o,
o Al e 04551055 Jolone a4y Jgod 9 9,519, el
lge cnl 29,50 25 S Shg 4 8L (pl & K08 (S

ol (V) ghlen 5 ol jo s ptale] ol 33,5 o0 bgaye

14 a
b
12 c I I
4 1 55 d
1, 10 " ' b e
3 _ 1
Yy 8 o
z
.'3 6
S 4
2
;‘ 2 -
0 L o o o O & A o o R L S S F LS FS TS A =
Control SE 50 SE 100 TE100 TE 200
Essential oil (ppm) il

e 98y (8 5 03 2 IS (205 e Sl 1 uill 1Y IS
Figure 3- Effect of essential oils on vase life in cut flowers Of Narcissus tazetta L. cv. Shahla
(PPM) utogl bl - TE (PPM) o550 il :SE 1als :Control

Ll oo (SE) djlasbial sllad 8 yme b nSilio )3 39250 (53505 a5
Vertical indexes represents standard error (SE)

&be

Abdolahi, A., Hassani, A., Ghosta, Y., Bernousi, ., Meshkatalsadat, MH. 2010. In vitro efficacy of four plant
essential oils against Botrytis cinerea Pers. Fr. and Mucor piriformis A. Fischer. Journal of Essential Oil Bear

Amini, Z., Haddad, R., and Moradi, F. 2008. Effect of Water stress on Actions of Antioxident enzymes
Reproductive growth stages of Barley (Hordeum vulgare L.). Science and Technology of Agriculture and Natural

Bayat, H., Azizi, M., Shoor, M., Vahdati, N. 2010. Effect of ethanol and essential oils on extending vase life of
carnation cut flower (Dianthus caryophyllus cv. yellow candy). Fifth National Conference New Ideas in

Bleeksma, H.C., and Van Doorn, W.G. 2003. Embolism in rose stems as a result of vascular occlusion by bacteria.

1.
Plants, 13: 97-107.
2.
Resources, 46:65-74. (in Persian)
3. Armitage, M.A. 2003. Speciality cut flower. Timber Press, 586.
4.
Agriculture. (in Persian with English abstract)
5.
Postharvest Biology. Technology, 29:334-340.
6.

Cavar, S., Maksimovic, M., Solic, M., Jerkovic- Mujkic, A., Besta, R. 2008. Chemical composition and
antioxidant and antimicrobial activity of two Satureja essential oils. Food Chemistry, 111: 648-653.



OA

oy JS (2l S5 joe g CodaS 0350 9 (rlagl (BLS Gl puilul 1

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Chamani, A., Khalighi, A., Joise, D., Irongh, D., Zamani, Z., Mostofi, Y., and Kafie, M. 2005. Effect of Silver
thiosolfat and 1- MCP on Physicochemical properties cut rose flowers "Frest red". Jornal of Science and
Technology of Agriculture. 3:159-170. (in Persian)

Gulluce, M., Sokmen, M., Daferera, D., Agyar, G., Ozkan, H., Kartal, N., et al. 2003. In vitro antibacterial,
antifungal and antioxidant activities of the essential oil and methanol extracts of herbal parts and callus cultures of
Saturgja hortensis L. Journal of Agriculture Food Chemistry, 51: 3958-3965.

Hasanpoor asil, M., Alikarimi, H., and Musanejad, S. 2014. Effect of Essential oils, Silver nanoparticles and
Chemicals on Vase life of cut Gladiolus Flowers (Gladiolus grandiflora L.). Iran Science of Agriculture. 4:449-
460. (in Persian)

He, S., Joyce, D.C., Irving, D.E., and Faragher, J.D. 2006. Stemend blockage in cut Grevillea ‘Crimson Yul-lo’
inflorescences. Postharvest Biology and Technology, 41: 78-84.

Hosseini darvishani, S.S., and Chamani A. 2013. Exploring the possibility of improving the shelf life of cut rose
flowers "Red old" by Silver nanoparticles and Chemicals. Jornal of Science of Agriculture. Iran. 1:31-41.
Ichimura, K., Taguchi, M., and Norikoshi, R. 2006. Extension of the vase life in cut roses by treatment with
glucose, isothiazolinonic germicide, citric acid and aluminum sulphate solution. Japan Agricultural Research
Quarterly, 40 (3): 263-269.

Jalili MR, Hassani, A., Ghosta, Y., Abdollahi, A., Pirzad, A., Sefidkon, F. 2011. Improving postharvest quality of
table grape cv 'Rish Baba’ using Thymus Kotschyanus and Carum copticum essential oils. Journal of Food Safety,
31: 132-139.

Kulisic, T., Radonic, A., Katalinic, V. 2004. Use of different methods for testing antioxidative of oregano essntial
oil. Food Chemistry, 85: 633 -640.

Mortazavi, S.N., Naderi, R., Khalighi, A., Babalar, M., and Allizadeh, H. 2007. The effect of Cytokinin and
Calcium on cut flower quality in Rose (Rosa hybrida cv. lllona). Journal of Food Agriculture and Environment,
5:3 & 4:1459-0263.

Nakano, Y., and Asada, K. 1981. Hydrogen peroxide is scavenged by ascorbate-specific peroxidase in spinach
chloroplasts. Plant and Cell Physiology, 22: 867-880.

Shahnia, M., Khaksar, R. 2013. Antimicrobial effects and determination of minimum inhibitory concentration
(MIC) methods of essential oils against pathogenic bacteria. Iranian Journal of Nutrition Sciences & Food
Technology. Vol. 7, 5: 949-955. (in Persian with English abstract)

Shahsavari, N., Barzegar, M., Sahari, M., Naghdibadi, H. 2008. Antioxidant activity and chemical characterization
of essential oil of Bunium persicum. Plant Food Hum Nutr, 63: 183-188.

Sharma, P., and Dubey, R.S. 2005. Drought induces oxidative stress and enhances the activities of antioxidant
enzymes in growing rice seedlings. Plant Growth Regulation, 46: 209-221.

Shirzad, H., Hassani, A., Ghosta, Y., Abdollahi, A., Finidokht, R., Meshkatalsadat, M.H. 2011. Investigation the
possibility use of natural plant extracted compounds to reduce postharvest gray mould (Botrytis cinerea Pers. Fr.)
of kiwifruits (Actinidia deliciosa) during storage. Journal of Plant Protect Research, 51: 1-6.

Sobhani, M.A. 2000. Effect of Chemical treatments on Extending Vase life of cut Chrysanthemums flowers. A
Thessis M.Sc. Gilan University.

Souri, E., Amin, G., Dehmobed-Sharifabadi, A., Nazifi, A., Farsam, H. 2004. Antioxidative activity of sixty plants
from Iran. Iranian Journal of Phars Research, 3(1): 55-9.

Voda, K., Boh, B., Vrta-cnik, M., Pohleven, F. 2003. Effect of the antifungal activity of oxygenated aromatic
essential oil compounds on the whiterot Trametes versicolor and the brown-rot Coniophora puteana. International.
Biodeter. Biodegr., 51: 51-59.

Ye, Z., Rodriguez, R., and Tran, A. 2000. The development transition of flowering represses ascorbate peroxidase
activity and induces enzymatic lipid peroxidation in leaf tissue in Arabidopsis thaliana. Plant science, 158: 115-
127.



Journal of Horticultural Science
Vol. 30, No. 3, Fall 2016, P. 581-589
1 SSN: 2008 - 4730

(63x9LS @loo g pole) SLEL pole a4yl
BAY-BAR .o YD 5l ¥ o leis ol
Yook —FYY LS

2 IS e glac s s el hal) 5 sy Gl (S5l 4 uplie ) 5

Agie algp 5 O Lyl o

Todie dozwe = " gnrans S =TI (50 e = gty 5 DIl

\YWA¥/ A/ 8 C.J\.:)J @)U

LEVCCS

Kol it 3,8 Bl dnyd —F/F gloyo JLod 4 adl 0§l (S35lopw dy Camw 4 Cannd S5 sladiles 5095 b U o
@S £ dideS Lblwl (g (03 Jor Joli (25,503 pB)l 5 (655,3 (@M & Bgpme g TV ) (Sdjlojus 4 Canglie (21 VAT Lo
Sl e - plorl 1S5 aus b (ol JolS slaSsl )b B 1o ilol . plol ddio (glsm 5 Ol Ll )3 (5305 5 (25 (S92
Chialie 5 (—iali glaasler > ooy Olie o (Sl colin B9y b pB)) ulo 5 (6550 (S lacsiss (odul) 5 (iagy ol
Colid cpomb 9 i 9 085 pB) 9 5 Ve o)l (550 Sein) ) ol ol (Sl colie VL S oy el
VgV 65550 eyl 2 (olugy bl (oSl Colin ot A8 samlie (9> 63 1 08y 9 VA 9 A (6550 lacuip) 3 (Sl
sl o (p55 2 oo 950 YY) don (i VLY 350 Guigfnns)S odnlie LidgS 5 (558 pB)) 9 VYV (6350 i) (oS 5
Ot e St (Siunpon il (oilj sl 13 (5 2 Joo 9)%un V) (Wgn il ke Ulbluwl 03, 9 VF 5 W Y Y (535
DS )18 alime 09,5 Y )3 pB)l 5 Lol WARD (b, 5l odlatl b pladss a5 olul o o odnlie (S 80l culan g gy ol
slacaiss talel ol @bt 4 deg b I jsb 4 2l (63tte dan ol 5 S Colin 5 ml ol g3 09 slacus 5 pB)
Al o8y opl glaslS o iae 5l sU L g cglate (St Like Canl Sae a8 W0l L (Sdjlo s 4 Slite (slacwglie (535 ,0

5 o)lae sl Sojle s 5 Sl Logad Lagg)lon & oy e
Ll j1 oolsj elmcglis M5 pgo pli)) 5,8 0Ll dikius;
» L;J)Lc)_w AMT (Yi N ‘\') ..\.I.lbb@ uL.w Lc).w LY wﬂm
3y el oas yue sl sl (n)Sete 5l (S omb sled
o540 L5 )3 Loguas wogme 153 Agi 008 dgdome (sla yiSTe
Ll s g e gy iy a5 ABL oo e Gble
(VA) ol 138,505 L]
3 (Sdjleyw ol odas cde ol sledys Foy JSCis
ol Jlsan g lopms any ()5 (¥0) Ldl o o35 oge (55
O 9 39-Be JpS (S) el Loy ) Caoglie il
oy (Jyralex 5l e clacuplio a)g 4 oxie &S pilSe
S5 b oy 31y (Gglite Joos sled (LS slaaigs
Sl 5l ol 23 nl Sl 098 o0 030> (Ui (So3glgn 2
oo plalj3l i Jals o a8l o 3] (SO0 508 9 (oleerdon

S S (8350 ((Sjle s g 15l (S0l

LV RV

Aoy )b ol dtine blio slaogee (p Sate 51 (S oM

O (YA 23,5 o o Gt Je Yoo 4 JBls W8 cuis’
CiS ol as yylay P. COMMUNISL. Ly gy sLidisS
SlwnsS Gblio o555 0 ool Yzl gy uind9 oo
St > i 9 Olioghin U piio sll Sl o (52 5 28
KB gk 4 (oM g (Y0) 545 0358 gl S50 (58 9 )5
o e e 51 sl asil, il 51 ela Jlo o (slelian e

e (pg3y5 0B ¢ 659l 0283l ( SLEL pole (68> (ggrrdils—)
oSl g ,9LiS 0aStily (Sl pote 09,5 kil g okl i 0¥
Ao (93,3
s o2t —8)
(922 oKl ( AL pole ouSiimgy ¢t LS (g} 09,5 lolinl

(Email: davaryngj@um.ac.ir

4- Pyrus



IFAB 5ealy « Folad Yo sl (650918 @yl 5 pole) Ll pole 43525 DAY

(EC) culg oI Cuic (g 550 310!

(V) bawgs 02 £l (B) g 51 51 g sl e
iome sokar o8y 1 il g (odg) sladlye Tl S (6 S ol
sy b by 50 & g ponds (g0 Sle V Olalad 4y 5 B0D s
o d b Jbg .ab adlsl Jus o & ylade Ol oo w YO 105
Cld g A5 )13 S (g9, olStlojl (slod ) el VF
SEE ngpto Jio i jie EC Lawg (G) byl ads) cudy S
a0 We glod )0 dads Ve Gde 4y (b (5,505l
Lol (Catod) JS EC cel VY 5l an g 505 Mgl ol 5 5l
ks Aslas ) (EC) s g Sl Cus Ao s g 5 puS05ll
el

ECr = (Ci / Cautoar) * 100.

Ao s xS ojlsl

Vo Lrolyon (i gl o |y (malj 4l p) SN lade
2 908l (29 &l 4o VIV Sbeudlogilgus sl 3 oo
el (e Vg oy (p Byse Sl e Ve by
L s ojlas gyome sladlyd 51 S o 4 ((all) JbwdlS Sl
VYD 3505 bolsea b it b CBymo B L 034380 5 lasliu]
y Nya 5 S sl 52 an Y 851 &y phm 5 o5
Lol 3905 o s 3 (s Sl gl ol on ¥ g
ol ples o celn S o 4 dlg) aib odlol p )5 Gl plos 5o
g 9 48)S L8015 (Bl a3 Ve e glo > ()bo ) e
ol 3 0 it g g Of bgle 3 & (ud S pslate o,
oialel slodg) 1S4 o 4 (Sl e £ 2gm 5 )0 5 Al ye
Coleg ) 0ass ooy LSS i 4l Ve B VD Glo 4y g 03438
oiwd by plogils O+ g5 Jo-bo )3 yo— o (e
= 25290 (g Ol o(F) 4B B ptegiby Sl
20,5 Ao o daly 515 (g )5 2 0> J9egySee e

Syl i S Xl ) S o

11 pS5Se] sl
S oies

20 o Jse 955 =

b bl Clasuine
55 VYL ot IS Sl g o B 5 sl o
(S e hyS @S e Jold pBl plu g (5550 (oM 4 By
3 i plol S5 3 g (85 i S Mol o 55
sEXCEll sl )33l oy 5 5l edlai ol Ly Lavodls Jdoss g (6Ll
AN Jolis bl o 1 Sle duwlio .05 plsMSTATC
py 3l oolatul b osly (glased 4y jo0 .cd ) plowl (LSD) Hlo size

A5 plul SPSS 16 )34l

i858 gy « s (5T Sl 5l e Jglomo (o ppigy B
oS § Ol g Lol e slop Boil Hsrb (il sld
el g 1S oy o 9 9,138 o 4l Jobo clie p (Ssle
Cudls u:l ‘39“’5" odsd wl dL@J}L‘u )‘ J9l>u> .)|9.c Cudls L)“"‘)S]
Lo (EC) (S50 cglion olyis s gl oo |y (i)
B 5 g0y b by o EC 45505l 3,5 655 o)l
2 WESIT gy geos bl e polio pB)l iz 5 (sl lisebs!
I35 353 oo oaalio Jame (slaipsiul By 53 ol
S awdige Blaal 51 Sl oljan boyu 4 laLS Cuoglio
gola— l8l Gl 1 (Sojle sy cnglin 4y (ol
)

il (Slacss) Conglio (o p yolaie 4 ingh
Jlo liwses loywr a4y (YIS Bl ol 5 (5550 (25 4 Bgpme
8,8 Sygo Mguie olgn g Ol bulys 3 YAy

W g, g 3o

NS G555 @M 4 Bgpre iy YV STy adlllas (ol
Sdboe 3550 4 Bgpme (Jg aTglite wa b (Sofglehee Ll
(Si2p8 b5 @S o3 Jold pB)l plo ol progMle AS (o)
Ll 389 ol 23 G 0 3 bidsS Dbl (K53
sleadls ily o dugy slaasles Joli aLS slgo .0
o)yt o YD 53 5 laasls 395 £ 51 45} 0 ()5l gan
205 Jlomd 6ol TV )3 Bly Il b 51 (oY ()d b
0% bl Job g 4id> V7 g a2 V7 oldlie o)e b et
olo didwl 0 by daw jl (6550 A0 glas)l ;5 g ad8 YA 5 a5y
4 a8 S b an)d B (anb slojw g8y 5l m g, ¥y
Sl pole olSialojl 4y 5 o pglaerealidl 3lisl adlato 55 jg ¥ o
olo it A g digeS (slod L0 Jalie Jpuiie g0 ,8 oSl
el 015 a5 Y S5 o

S cunl gl Olaalie
CelwVY jlas o8, o 5l doljs oing) dlley dae Ve dlaw
Cger o)y Syld 5o pulol paltlof] (glod )3 (5)lue&s
Vg S A )3 9 MBS Iy B () 2)00 (el Chialie
) Wl des sladiles ¥ o S ol O9) ol sladlss
MalS dlgs 35 0) 03 gl S clailen ¥ g ((slosgd claaS,

IR WP S WEVWA (Lg]oﬁ‘ﬁ



Lailger (59 jkoyuw &1 aoglito (oo

9y &

159

wgBoaiei] 9 o)l

OAY

T
Maximum

92P212223242526272829

Agie S3ITAY olo Wbl b dling g dueS slod - JSUS

7 8 940111213141516171

25.0 +

200 -

T

o

=1 i
—l

el me 5 Do

-10.0 -

jn

Day

Figure 1- Minimum and maximum temperatures (°C) during M ar ch 2014at M ashhad

e

gl1zen
HED are(y
€0 L1zen
Hep A0 ae(]
flal
rem 911zen)
g™ are(]
52 Slizen
ale(q
sl
e pliZeD
EEMVY aia
a
LF L AN
4 glzen
REERYS ale(]
dsEove glizen
Lt ale(]
dgoa 111ZBD
Bt ale(]
“soy 011280 T
o are(] w
RF A
61ZeD)
LAl (]
G guzen
REEAN are(]
dEy L1zen)
oy aleq
<o g1zen) are(]
dEngIZzeD) 1R[]
o 9 FIZED) 3le(]
<o c1zen) are(]
<&, 7IZe0) AIB(|

70 1

T T T T

= =4 = =
=+ g} ol —

=

o 1ZeD) ale(]

(o) 25eyEa] 21801032 pnq aanonpoaday

o 6T e R (7))

2l S s —Y S5

95 53 il saily
Figure 2- Reproductive buds el ectrolyte |eakage(%) of some pear genotypes and cultivars

]



VA8 5ealy « Folad Yo sl (650918 @yl 5 pole) Ll pole 43525 DAY

W SBuigif g oyl gaailer ;5 (g ()l 9 (Sd ol dioyd Uy Cadg ST Culli (1) (S iy o Y Jgo
Table 1- Correlation coefficient (r) of electrolyte leakage withdamage and proline of some pear genotypes and cultivars

buds
ol 4l g dilg>
Repr oductive Bud Vegetative Bud
S e 0.27 -0.31
Damage
oA 024

Proline
.. A\l . . . s
(12) OhlSen 5 (adyos lalllas )3 39: puusS 15 (e 351 oy g bl
]y ...wHSuAB W-s)u—’-. iy stalyr 41 il
O YL ©olis (V) oS g (spwge GimgRy p3ad Joocis L
o Sl g S s

J=lre 53 )l lop a Caoglio ) bl il slacassis
Olie opyiig L D99 CuSgifnd odalie (Sjgleid sy
03 1y ol o208 G19 g5 g (So5lojmw

gy slaaily>
\ . G:«.A’JS):SJ' vo&H

s Eda SN s (o i W 555 i
S slaciss L (o)l me cglis &S cusly 1y (AVF/FY)
ol (oigy oailer Cuglio Sl (Sl oS 35 (AVFIVO) (558 o)
9 Ve P PalbGs) eizman (¥ USD) d9m Loy o o8
il |y il slaalgn (g i) i ol VLN
0133 Gl (sl Jolo 515 51 058" ol (VV) (e g (5gmg0
Mo XS i (S350 G5 & gy 3 cptalojl 250 (slacdly 5
355 Aalss e o Jols ol 2o b calizo L2its (gl Sl
5 U2 9 (SOjE LM b Bl gy 4 gy ol @ cnlnle
B (S 4555

Sb Cunsy
(0+) Wlw gy saailyx dops cp VLY (655, iy
010 o] pdug)y slaailys o yd Cp i (S oMS .l
Jo w08y L oy ime gl a8 oy olazsl 3g5 & ) (£90/29)
9 Sldye> (B JSb) sl VY 9V (635 b lacaSgife g (6
5 |) 04 ;MT =9 L;Lzac\}‘? o> u.:)mf (\i) Ob&&a
52998 5 o (@M 3 1) (S el it 9 650 2
Sl Cuoglio a5 15,8 by (YA) 3 1550 5 cpelly .65 )S samliie

2- Kaiser

Coid e op YL g o odaline ¥ JSS (3 oS jelailen
08 9 S 5 M 5550 Gl b )b iae ol 4l
S g 63 J= @ 08y 9 I P A A gy il
Claess) o gy a5 Wagy s 1y s Colg il s jlaie
Cl Il 4y 2 (g xSU s (o] a0 (LS |y (555
LaccJoisll s Ginlidl 4 yone (Jolo slalis & dods oS
Joee st s ol 5> Slyss 939500 Joko S (K bes)
sl (VF) ol led g oVl 08 o 6503l 1y adgl sl
93055650l \dg i 4D o i wlas ool sladiles oS
99,5 slacais plul (pFeles o5 0938 Glo (A) oS
L0y Al 80 (slaasli

s

G953 3 (AAYIYE) Wl (ol slaailen s> oy
Iy odd o] sladle noys YL 5 A sdalin YV (65,0
laccdl Yo amo (¥ JSB) a3 Joocio (188) (S8 oM o8,
35 dn bl b (slosed 5y b Joid b yamoliunsT ey 03l yuo
g Jolw slits (So)lse (ks Sl waw 55 x5
ol 6 plb @M (VF) 29 0 aSedio 00BN 5 2y a0
g Laplisl g (iomen (LS sladiss g pB)l G (Sdjle
i IS il sy S clialia o 11y K o)

& \ . . “ .
Oliwylxe (SejsdesT bulyd 3 1) hagy 5 JaleSl 085 9 43,5
Ladsley o> odaliio b (V) o)lSen o (ol aizdly polao
9 o9l (b 53 (b slod 4 (Y 03y (5 ol 8L

1- Packham’sTriumph



Lailger (59 jkoyuw &1 aoglito (oo

9y &

159

]

wgBoaiei] 9 o)l

OAL

(V) 092 ol dolj &l &S 5y00 )3 D9y poliess>davidiana

= BT

120 4

g ST

-1

e IR ERTTY

£

SO0
.

5 4
N6
...«u..‘nfw
LEEVYVS

[ S 20T
%mo

BRI m..ﬂamuv._m.n_uw.

4
PN E

s
ol

-REUN

CEoy
<sy

RN

S «gny

“5i9g
dgfmy

50y

<oy
N g

: Vo2 3
> — =
= ¥ =t
4 = ,Wz.w..h.}m \M.,mnnae
2 & 3 EE}S8E
= T 2 43 ] e
a = . _‘
: iu.lﬁs
-
T T T T T T
(=] [=] (=] (=] [=] o
=] (=] L= = ~

Hgag

1Zuqe ],
ysio],

BIysO3
euopedg
SEUHITIAN

feywocy
zizen) are(]

CEED A

zizen) are(]
11ze0) are(]

[1Ze0) 2ae(
[1ze0) d1e(]

[1ze0) a1e(]
[1ze0) dae(]
[ 1ze0) aIB(]

[ 1Zen) are(]
[1ze0) 21e(]

[1ze0) 2se(]
G1Zen) dIB(]

g1ze0) aap(]
Lizen aaeq]

g1ze0) 2]
srzen aseq

pIzen) aue(|
gizen ase(|

T1zen are(]
[ 1ZB0) aJe(]

—
(%) spnq aanonpoidal jo afejuaoiad afewep 1501,

cforr K 95 (v 75 cire(y)

ily sbdilgs wo s Y S

Figure 3-The frost damage per centage of reproductive buds of some pear genotypes and cultivars
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Introduction: Date bunch fading disorder has been one of the most important problems, which caused
economic damage to date plantation area of Iran. It has been first reported on Mozafti cultivar in Kahnuj area,
Kerman province. It has often been observed on soft and mid ripening cultivars such as M ozafti, Mordaseng and
Kalote. Furthermore, it usually appears on Mozafti cultivar when fruits change from Khalal to Rutab stage. The
most important symptoms of this disorder are sudden wilting of fruits and necrotic strips on the upper surface of
the main bunch stalk. Incidence and development of these symptoms increase by high temperature, low relative
humidity, and hot and dry wind. Several research studies have been carried out on this disorder so far, but the
only research about the effect of nutrition on disorder was performed by Rosta (2003). The aim of the present
study was to investigate the effect of calcium and potassium spray on date bunch fading and some traits of date
fruit in Rigan region, Kerman province.

Materials and M ethods. The experiment was conducted based on randomized complete block designs with
three replicates in Rigan located in east south of Kerman province, Iran, in 2012. Treatments were: T1: control,
T2: spray of calcium nitrate at the concentration of 5 ppm, T3: spray of potassium sulfate at the concentration of
5 ppm, and T4: combined spray of calcium nitrate and potassium sulfate at the concentration of 5 ppm.
Treatments were applied at Kimri, Hobabok and Khalal stages. Sampling was performed from 3 date palms (3
bunches from each date palm were selected randomly) at the second date harvest. Totally, the traits of 200 fruits
were measured in each date palm. The traits measured in the present study were: fruit length, fruit diameter, fruit
weight, stone weight, stone diameter, and bunch fading percentage.

Results and Discussion: According to the data of variance analysis, treatments had a significant effect on
wet fruit weight, fruit length, fruit diameter, stone weight, stone diameter, and bunch fading percentage at 1%
level. The highest wet fruit weight, fruit length, fruit diameter, stone weight, and stone diameter were attained in
the treatment containing combined application of calcium nitrate and potassium sulfate. Furthermore, the lowest
amounts of these traits were obtained in control. The lowest and highest percentage of date bunch fading
belonged to the combined treatment of calcium nitrate and potassium sulfate, and control, respectively. In
general, application of calcium nitrate and potassium sulfate with each other improved fruit traits and reduced
bunch fading percentage. Calcium mobility in the plant takes place mainly in the xylem, together with water.
Therefore, calcium uptake is directly related to plant transpiration rate. Conditions of high humidity, cold and
low transpiration rates may result in calcium deficiency. Salinity might also cause calcium deficiency because it
decreases water uptake by the plant. Since calcium mobility in plants is limited, calcium deficiency appears in
younger leaves and in fruits, because they have a very low transpiration rate. Therefore, it is necessary to have a
congtant supply of calcium for continued growth. Calcium deficiency is usually caused by low calcium
availability or water stress which results in low transpiration rates. Calcium is an essential plant nutrient with
many roles including participation in metabolic processes of other nutrients uptake, promotion of proper plant
cell elongation, and improvement of cell wall structure — calcium is an essential part of plant cell wall. It forms
calcium pectate compounds which give stability to cell walls and bind cells together. It also helps protecting the
plant against heat stress - calcium improves stomata function and participates in induction of heat shock
proteins. In addition, it helps protecting the plant against diseases - numerous fungi and bacteria secret enzymes
which impair plant cell wall. Stronger cell walls, induced by calcium, can avoid the invasion of diseases.
Considering the important roles of calcium, calcium spray increased thetraits of date fruit and decreased bunch
fading percentage. As an important element in photosynthesis, , potassium regulates the opening and closing of
stomata, and therefore regulates CO2 uptake. Potassium plays a mgjor role in the regulation of water in plants
(osmo-regulation). Both uptake of water through plant roots and its loss through the stomata are affected by
potassium. Moreover, protein and starch synthesis in plants requires potassium, so that the enzymes
responsible for starch synthesis are activated by potassium. Potassium has also an important role in the activation
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of many growth related enzymes in plants. Results of the analysis of the studied soil showed that available
potassium content in soil was less than plant requirement. So spraying of potassium sulfate could result in the
improvement of date fruit traits and reduction of bunch fading disorder. Finally, combined spray of calcium and
potassium caused a significant reduction in date bunch fading percentage.

Conclusion: The results of the present study indicated that spray of calcium and potassium solely improved
fruit traits and bunch fading disorder, but maximum values of fruit yield components and minimum bunch fading
percentage obtained from foliar spray of calcium and potassium together.

Keywords. Calcium nitrate, Date disorders, Leaf nutrition, Potassium sulfate
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Introduction: Purple coneflower with scientific name Echinacea purpurea (L.) is an herbaceous perennial
plant native to North America and is the one of the most important medicinal plants in the world. Root of
Echinacea purpurea is commonly used around the world for stimulation of immune system. It is used as herbal
medicine in respiratory infections, against malignant tumors and several inflammatory conditions However,

nitrogen and phosphorus are the main elements that make up the proteins in plants and herbs for natural growth,
especialy is necessary in their productive organs. The results showed that nitrogen and phosphorus are important
in continuation of flowering, the flowers fresh and dry weight and in essential oil. Fertilization of E. purpurea
plants indicated that in absence or at low levels of nitrogen fertilization (0 and 100 kg acre-1), the addition of 50
and 100 kg acre-1 of potassium increased aeria parts, flower heads and root yield. Another report indicated that
highest aerial biomass and root yield in E. purpurea was obtained with 100 kg ha-1 of nitrogen at constant rates
of phosphorus and potassium. Polyphenol content was not influenced by nitrogen fertilization and values

fluctuated between 2.4 and 5.4 % in the aeriad part at flowering and between 1.6 and 3.5 % in the roots.
Fertilization with nitrogen caused a decrease in the concentrations of echinoside. Echinoside content was 1.16 %
without nitrogen fertilization, and 0.94 % with nitrogen fertilization.

Materials and M ethods: To evaluate the effect of different levels of nitrogen and phosphorus on growth and
yield of coneflower, a factorial experiment in a completely randomized design with three replications was
conducted in Ferdowsi University of Mashhad. Treatments were included three levels of nitrogen (0, 1 and 2 gr
urea per kilogram of soil) and three levels of phosphate fertilizer (0, 0.75 and 1.5 gr of phosphate (P,Os) per kg
of soil). Nitrogen fertilizer was applied to the soil before planting and one month after transplanting seedlings
and phosphorus fertilizer was added to the soil after transplanting.

Results and Discussion: A difference in plant height at different levels of nitrogen was significant. By
increasing the amount of nitrogen to 1 gr, plant height from 69.44 increased to 81.11 cm. Number of lateral
shoots wasn’t significant in any levels of nitrogen and phosphorus. Increasing of nitrogen from 0 to 2 grams per
kg of soil increased leaf weight from 2.4 to 7.5 g. However, with increasing levels of phosphorus, weight and
leaf area increased. So that the treatment without phosphorus, dry weight was 4.37 grams and in 1.5 grams of
phosphorus was the highest leaf dry weight with 5.77 gr. With increasing levels of nitrogen from O to 1 gram,
shoot dry weight increased and with increasing nitrogen from 1 to 2 grams of weight shoot dry weight was low.
Treatment with 1 gr of nitrogen per kilogram of soil had the highest stem dry weight per plant with 8.7 grams
and showed significant differences with other treatment. Based on the results, the effect of nitrogen fertilizer
treatments in the number of flowers and flower dry weight was significant at 1%, the effect of phosphorus on
flower dry weight was significant. But the interaction of nitrogen and phosphorus fertilizer treatments in any
levels was not significant. The highest SPAD index inl.5 gr of phosphorus and lowest (53.74) in the treatment
without phosphorus was observed. Different levels of nitrogen fertilizer had not significant effect on the length
and diameter of the root but a significant effect of phosphorus on root length was showed. It seems nitrogen in 1
or per kg is related to increase photosynthesis and the growth of organs. Nitrogen with increasing in meristem
cell division can increase vegetative growth and plant size. Zeinali et a (1387) reported that phosphorus can
increase carbohydrates and mineral combinations in the shoots, flowers and roots. As a result increase in shoots,
roots and flowers dry weight is related to nitrogen and phosphorus.

Conclusion: In general the results showed that with increasing nitrogen fertilizer height, flower number and
shoot dry weight was significantly increased. Also, increasing the amount of phosphorus up to 1.5 gr per
kilogram leads to an increase in plant roots. Due to the interactions of nitrogen and phosphorus in leaf dry weight
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and root dry weight, nitrogen and phosphorusin 2 and 5.1 gr per kg of soil had the best resullts.

Keywords: Chlorophyll index, Dry weight, Fertilizer
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Introduction: Some of Iris species are growing in different parts of the Iran as wild species. Iris species have
important medicinal and horticultural properties. Understanding of the genetic variation within and between
populations is essential for the establishment of effective and efficient methods for conservation of the plants.
Genetic variation studies are fundamental for the management and conservation of this species. The use of
molecular markers is a powerful tool in the genetic study of populations. The use of DNA marker, such as
AFLP, SSR, RAPD and ISSR represents an alternative method in detection of polymorphism. ISSRs are highly
variable, require less investment in time, money and labor than other methods. ISSR can generate higher
percentages of polymorphic loci than other PCR methods. These can serve as an efficient tool for phylogenetic
studies. ISSRs had reported that used in studies of cultivated species to produce genetic linkage maps and to
determine the relatedness of lines of agriculturally important species. ISSR analysis involves the PCR
amplification of regions between adjacent, inversely oriented microsatellites, using a single simple sequence
repeat (SSR) motifs (dinucleotide, trinucleotide, tetranucleotide or penta nucleotides). Therefore, little is known
about the genetic variability of the Iranian Iris ssp .The objectives of this study were to evaluate genetic diversity
among genotypes using | SSR markers and the degree of polymorphism generated from ISSR technique as a pre-
requisite for their applicability to population genetics studiesin Iris ssp.

Materials and Methods. To evaluate genetic variations in some wild Iris genotypes, Iris kopetdaghensis
Jdris songarica and Iris fosteriana were collected from some parts of Khorasan province. Genomic DNA was

extracted from young leaves following the cetyltrimethylammonium bromide (CTAB) procedure. Extracted
DNA concentration was quantified by using the spectrophotometer and qualified using agarose gel
electrophoresis. A total of 16 primers were initially screened against two plants selected from different regions
and finally six primers for final analysis was selected based on consistent (CA)gG (CT)gRG (TC)sC (TG)sG

(AC)sYG and (AG)sYT, strong amplification products, production of polymorph, reproducible fragments
between replicate Polymerase Chain Reaction (PCR). The ISSR amplification reactions contained 30-50 ng of
genomic DNA, 2.5 pL 1 x buffer, 2 mM MgCI2, 200 uM of each dNTP (Fermentas), 10 uM primers and 0.2 U
Taq DNA polymerase (Fermentas), with the final volume adjusted to 25uL with H20 bidest. ISSR reaction
products were separated on 1.5% horizontal agarose gels, in TBE buffer and visualized under ultraviolet light
after staining in 0.5ug/mL ethidium bromide. Digital photo was taken with gel documentation system. The 100
bp DNA ladder plus molecular weight marker was used to compare the molecular weight of amplified products.
Amplified products were scored for the presence (1) or absence (0) of bands and binary matrices were assembled
for the ISSR markers. The binary matrices were subjected to statistical analyses using NTSY S-pc software
version 2.02.

Results and Discussion: Six ISSR primers produced 126 bands across the 16 genotypes, of which 119 were
polymorphic. The number of amplified fragments varied from 16 [primer (CA)sG)] to 24 [primer (TC)sC and
(AC)gYG)] across the genotypes. The average polymorphic bands per primer were 19.4. The percentage of
polymorphism for primers ranged from 76 to 100, with an average of 94.4.The amplified bands genotypes
related to a species the same banding pattern was observed but there was lower similarity between the species.
Our data indicated that 1SSR technology can detect considerable polymorphisms (76.4 %) in our genotypes,
suggesting that it will be useful in characterization and fingerprinting of Iris germplasm. The results of this study
also provide fundamental evidence demonstrate that I1SSR marker is a ssimple, informative, reproducible and
suitable approach to evaluation of molecular diversity and phylogenetic relationships in Iris spp. The highest
genetic similarity was between species Iris kopetdaghensis and Iris fosteriana. This study revealed a significant
variation especially between Iris kopetdaghensis and Iris songarica.
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Conclusions: The results of cluster analysis showed that molecular markers able to identify the species and
genotypes within a species from each other. Results of this study showed that the use of molecular markers in
breeding programs, especialy fingerprinting is useful for lily. ISSR molecular markers have proved to be an
efficient tool for studying genetic diversity and management of lily germplasm. . Also the result showed these

genotypes have high genetic diversity, and the success in Iris breeding programs use to recommend Iranian local
Iris.

Keywords: Cluster analysis, Khorasan, Iris germplasm, Phylogenetic relationships
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Introduction: Thyme is an important medicinal plant in cosmetic, pharmaceutical and food industries. The
genus Thymus L. (Lamiaceae) consists of about 300 species of herbaceous perennials and subshrubs. This genus
is mainly distributed over Mediterranean country, northern part of Africa and Southern Greenland. Thymus
species are commonly used as spices, herbal tea, insecticide and flavoring materials. Also, Thymus have been
most frequently used in traditional herbal medicine due to its antiseptic, carminative, expectorant, antispasmodic,
anti-inflammatory properties. Recent studies have showed that this genus have strong antifungal, antibacterial
and antioxidant activities. Because of these medical features of this genus, Thymus is cultivated all over the
world. The aromatic and medicinal properties of the genus thymus have made it one of the most popular
plantsthroughout all of the world.

Materials and M ethods:. In order to study genetic variations, 22 populations of endemic species of Thymus
include thirteen populations from species of T. daenensis, four populations of T. migricus and one population
from each of the following species. T. fedtschenkoi, T. wulgaris, T. transcaspicus, T. pubsence and T.
kotschyanus were used for assessment of morphology and essence value. Populations in completely random
block design with three replications at the Razavi-khorasan Agriculture and Natural Resources Research Center
were planted. Morphological measurement was taken on five random individuals of each replicate and average
traits were analyzed. Clevenger unit was used to measure the essence amount. Morphological traits were
included leaf length, leaf width, leaf number of year stem, maximum diameter of canopy, minimum diameter of
canopy, canopy area, height flowering stem, height inflorescence, number of stems per plant, number days to
starting of flowering, number days to 50% of flowering, fresh yield, dry yield, height of stem than inflorescence,
and essence weight and volume. A balanced completely randomized design with three replications was used.
Biometric measurement was applied to study the selected thyme populations. SAS, SPSS and NTSY S softwares
were used for calculating the statistics indicators, normality tests, analysis of variance, means of traits,
correlation coefficients, stepwise regression analysis and principal component analysis.

Result Discussion: A wide range of morphological variety was observed by biometric measurements. The
results showed that there were highly significant differences between thyme populations. Mean comparison was
carried out using Duncan method at 5% level. Population No.18 and population No.4 were showed the highest
and the lowest diameter of canopy, respectively. Population No.18 and population No.4 exhibited maximum and
minimum canopy area, respectively. Maximum and minimum stem lengths were related to populations No.12
and No.4, respectively. Maximum and minimum numbers of stems at each plant were seen in populations No.12
and No.2, respectively. Inflorescence length of population N0.6 was maximum and population No.5 was
minimum. The maximum and minimum average of the number of leaf per stem were observed in population
No0.17 and population No.12, respectively. Maximum and minimum of the leaf length were seen in populations
No0.10 and No.16, respectively. Population No.4 and population No.22 exhibited the highest and the lowest |eaf
width, respectively. For inflorescence length/ stem length ratio, population No.6 and population No.21 were
showed maximum and minimum, respectively. The maximum number days to stating of flowering and 50%
flowering, were seen in populations No.2 and No.8 and populations No.6 and No.4 had minimum of these.
Population No.13 and population No.4 exhibited maximum and minimum dry weight, respectively. Populations
No0.13, No.17, No.18 and No.20 had the maximum of fresh yield and population No.4 had the minimum of fresh
yield. For essence value characteristics, the most volume and weight of essential oil was observed in populations
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No.2, No.9, No.10 and No.18 and the least volume and weight of essential oil was observed in populations No.4,
No.5, No.6 and No.12.

Conclusion: ANOVA showed that there was significant difference between thyme accessions for
morphological traits which it isimportant for plant breeding. High variation increases selection of desirable traits
for breeding. In order to crossing and hybridization, parents must be genetically distant to gain the most
variation. In this study, relationship between thyme accessions using morphological and essence value traits was
investigated so plant breeder can use it for production desirable hybrid.

Keywords. Correlation coefficient, Essence value, Morphological characteristics, Thymus
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Introduction: Mediterranean climate conditions induce several stresses that plants have to cope with,
especially during summer months when high temperature and radiation levels along with low water availability
in the soil prevail for long periods. Variation in physiological traits such as photosynthesis and plant water status
and their association with morphological characters can play an important role in the adaptability of the species
to environmental constraints. The previous studies show that scorching weather not only affects the rate of gas
exchange, but also results in diurnal changes in activity. Thus, the impact of environmental stresses on plants
growing in these conditions should be assessed by examining the evolution of their diurnal variations on leaf gas
exchange. Aromatic plants represent a renewable source of valuable compounds that can be used in food,
perfumery, and pharmaceutical industry. Among these plants, sweet basil (Ocimumbasilicum), holy basil
(Ocimum sanctum), lemon balm (Melissa officinalisL.) and catnip (Nepetacataria) are very important for
different industries. Studies on environmental physiology of medicinal plants are relatively scarce and very few
information is available concerning the physiological basis of medicinal plant response to heat stress that is one
of the most important factors limiting production of medicinal plantsin Khuzestan province.

Materials and methods: In order to evaluate the diurnal fluctuation of gas exchange of mentioned plants, an
experiment was carried out in 2013 at research farm of Horticultural Science, Shahid Chamran University
(31°20'N latitude and 48°40'E longitude and 22.5m mean sea level), Ahvaz (Iran), a site characterized by a
semidry and scorching weather during late spring and summer. The experiment was arranged based on
randomized complete block design (RCBD) with three replications and 4x8 factorial scheme (Four plants
including lemon balm, catnip, holy basil and basil; and eight times of evaluation 7:00,9:00, 10:00, 11:00, 12:00,
13:00, 17:00 and 20:00 h). Land preparation consisted of disking and the formation of raised beds (15cm high
and 45cm wide across the top) using a press-pan-type bed shaper. The plants were arranged on two rows on each
bed, with 20 cm in-row and 40 cm between-row spacing. The plants were irrigated weekly as needed. Gas
exchange parameters were investigated from June 9-11at end of vegetative phase under natural environmental
conditions. The parameters of gas exchange were measured on the 5th and 6th nearly full expanded leaves
between the hours of 07:00 and 20:00 during bright sunlight on clear and cloudless days. Determination of |eaf
net photosynthesis rate (Pn), stomatal conductance (gs) and transpiration (E) was made with Infra-red gas
analyzer (LCA,, ADC Co. Ltd., Hoddesdon, UK).Instantaneous water use efficiency (WUE;.y) and apparent
guantum yield(AQY) were calculated as Pn/E andPn/PPFD ratios, respectively.

Results and discussion: The result showed that plant type had significant effect on all measured traits as
well as record time. Interaction between plant type and record time were significant for PPFD, leaf temperature
and net photosynthesis. The highest Pnof Lemon balm (8.97 pmol CO, m? s, catnip (11.2 pmol CO, m? s%)
and sweet basil (13.75 umol CO, m? s™) were recorded at 9:00 when the photosynthetic photon flux density
(PPFD) was 1488, 1598 and 1645 umol photon m? s, respectively. Holy basil showed highest Pn (15.47 pmol
CO, m? s at 10:00 when PPFD was 1821 umol photon m? s*.High irradiances caused photoinhibition of the
four plants and it seems the four plants reach to light saturation point about 1500 pmol photon m? s*.The
midday depression of photosynthesis likely resulted primarily from long periods of high PPFD, limitation in
stomatal conductance and high temperature. Catnip was more sensitive to high irradiance. The Pn had positive
and significant correlation with gsin four plants. The stomatal conductance was also positively correlated with E
in four plants. The plants represented double peak curve for WUE. The first and second peaks appeared at 9:00
and 17:00, respectively. The four plants also showed highest AQY at 7:00. There were significant difference
between four plants for leaf temperature, gs, Pn, WUE and AQY. Lemon balm showed lower leaf temperature

1- Assistant Professor, Department of Horticultural Science, Faculty of Agriculture, Shahid Chamran University of
Ahvaz, Ahvaz, Iran
(*-Corresponding Author Email: m.mahmoodi @scu.ac.ir)
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than other plants due to its high gs. The highest amounts of Pn, WUE and AQY were observed in holy basil.
Conclusion: In regard to Pn, WUE and AQY, it seems holy basil and sweet basil can tolerate weather
condition of Ahvaz.

Keywords: Leaf Temperature, Photosynthesis efficiency, Stomatal conductance, Transpiration, Water Use
Efficiency
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Effect of Intercropping Patter ns of Fennel (Foeniculum vulgarMill), Sesame
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Quantitative Charactersand Yield Components
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Introduction: Ecological agriculture is an integrated system that gives credit to higher quality of products.
Using of ecologica agriculture and low input systems or other similar systems as a replacement for conventional
systems turn out to progress in sustainable agriculture and protecting environment health. One of the best
approaches to achieve these goals is to use mixed farming. Many experiments have shown that mixed farming
has higher yield than sole cropping. The other benefits of mixed farming are: management of insects, weeds and
diseases, promotion of diversity, improvement of products quality and also increase in stability and
sustainability. These goals also achieved by decreasing in use of non-renewable resources and also reducing
environment risks. Hence, assessment of intercropping patterns of Fennel (Foeniculum vulgar), Sesame
(Sesamum indicum) and Bean (Phaseolus vulgaris) on qualitative and quantitative characters and yield
components were the purposes of this experiment .

Materials and methods: In order to study yield and yield components in different intercrops of fennel,
sesame and bean, an experiment was conducted in Agricultural Research Station, Ferdowsi University of
Mashhad during 2010-2011growing season. The experimental design was a Randomized Complete Block with
three- replications. The treatments were consisted of: pure stand of fennel, sesame and bean, row intercropping
of sesame-bean with recommended density (1:1), fennel-bean (1:1), fennel-sesame (1:1) and intercrops of
fennel- sesame - bean (1:1:1). The field of experiment was prepared at the end of March, a month before sowing;
30 ton/ hectare manure fertilizer was used. Because of sowing these 3 cropsin alow input system, non-chemical
approaches to control weeds and diseases during the growth season were employed. In order to determine crops
seed yield and their biological yield in this experiment, sampling was done after omitting of margin effects (0.5
m first and end of each row) and 8 m? areawas harvested. All harvested crops were dried under free condition
and shadow, then was weighted and after that seeds were separated from crops. To measure yield components
five samples were selected. For fennel: umbel number per plant, umbellate number per plant, seed number per
umbellate, 1000 seed weight, for sesame: capsule number per plant, seed number per capsule and 1000 seed
weight and for bean: pod number per plant, seed number per pod and 1000 seed weight were measured.

Results and discussion: Results indicated that the yield and yield components of intercropped and pure
fennel treatments significantly affect grain and biological yield, harvest index, the number of umbels per plant,
the number of fertile umbellates per plant, and vegetative essentia oil. In addition, these treatments in sesame
showed significant effect on biological yield, grain yield, harvest index, plant height and seed weight per
capsule. The results for bean revealed significant effects on biological yield, grain yield and the number of seeds
per pod. Moreover, the highest percentage of essential oil in fennel was obtained in fennel-sesame treatment. The
highest percentage of oil in sesame was obtained in sole crop of fennel. Furthermore, the results showed that the
highest LER (1.22) was observed in sesame-fennel treatment. Considering this ratio, this treatment was selected
as a superior treatment among the other treatments.

An experiment on mixed cultivation of Zea maize and bean showed higher amount of biological yield, in
intercropping treatments (RezvanBeydokhti et al., 2005). Another experiment on mixed cropping of cumin
(Cuminum cyminum L.) and lentil (Lens culinaris M.)showed higher amount of seed yield in intercropping
treatments and biological yield in sole cropping .

Keywords: Biological yield, Essential oil, LER, Medicina plants, Row intercropping
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Introduction: Hazelnut (Corylus avellana) is one of the most important nut crops with the high nutritional
value, and there is an increasing demand for its products in the world. Production of this crop has promoted, and
numerous elite lines and cultivars with improved yield and kernel quality were developed from hazelnut
breeding programs around the world. Therefore, efficient propagation and distribution of new elite lines and
cultivars is a pre-requisite to meet the increasing demand for hazelnut. Traditional hazelnut propagation through
cuttings and layering are time consuming and has low efficiency in commercia propagation. In vitro micro-
propagation provides alternative methods for rapid and efficient propagation of hazelnut. Plant species, cultivar
and genotype, explant type and its physiological stage, and culture medium compositions, especialy basa
medium formula and plant growth regulators, are the most important factors influencing the success of in vitro
micro-propagation. Plant hormones regulate the plant cells division, growth and development. Auxins and
cytokinins alone or in combination with each other are the most applied plant growth regulators in plant tissue
culture and play an important role in in vitro cultures establishment and growth. However, the type and
concentration of plant growth regulators required for optimum growth of in vitro cultures are various depending
on the plant species, genotype and explant type. Therefore, in this research, the effect of basal medium and
combination of different plant growth regulators on in vitro establishment, growth and proliferation of hazelnut
node explants were investigated.

Materials and Methods: In this research, the effects of different basal medium and plant growth regulators
were investigated on in vitro establishment and growth of hazelnut. For this, apical and auxiliary buds of cv.
Fertile were collected during spring and surface sterilized with 70% ethanol for one min and 2.5% sodium
hypochlorite for 10 min followed by 3-4 rinses with sterile distilled water. The sterilized explants were cultured
on NRM, MS and 1/2MS basal media containing 0.01 mg/l IBA and different levels of BAP. Cultures were
maintained in a growth chamber at 25°C with a 16 h photoperiod of cool white fluorescent light and sub-cultured
every four weeks. The established and growing shootgexplants were sub-cultured on NRM medium
supplemented with 0.05 mg/l IBA and 2.5, 5 or 8 mg/l BAP or TDZ for further growth.

Results and Discussion: The results indicated that percentage of explant growth (shooting), number of
leaves per explant and shoot length influenced significantly by basal media and concentration of plant growth
regulator. Based on orthogonal contrast analysis, although the highest percentage of shooting was obtained on
MS medium, shoot length of explants cultured on NRM basal medium were significantly higher than those of
MS and 1/2MS. The best growth response of explants in establishment stage (50% shooting, 5.33 leaves per
shoot and 1.6 cm shoot length) were obtained with NRM medium supplemented with 0.01 mg/l IBA and 1 mg/I
BAP. Explants cultured on NRM, MS and 1/2MS media containing 0.01 mg/l IBA did not show any growth
response, indicating the synergistic effects of auxin and cytokinin on growth initiation in apical and auxiliary
buds of hazelnut. At the higher levels of BAP, MS basa medium produced higher percentage of shooting as
compared with ¥2MS and NRM media. In the medium NRM, the percentage of shooting, number of leaves per
explant and shoot length were significantly decreased with increasing concentrations of BAP from 1 mg/l to 2, 3,
5 and 8 mg/l. These results clearly indicate the presence of the interaction between basal culture medium and the
concentration of BAP for in vitro growth of hazelnut apica and auxiliary explants. Shoots derived from
establishment stage were cut to single-node explants and transferred on NRM medium supplemented with 0.05
mg/l IBA and different levels of BAP and TDZ. The highest percentage of explants growth with lowest
callogenesis and explant browning were obtained on NRM medium containing 0.05 mg/l IBA and 5 mg/| BAP.

Conclusion: In conclusion, although MS medium supplemented with 3 or 5 mg/l BAP and 0.01 mg/l IBA
produces higher percentage of shooting, but reduced stem length and internode distance making unsuitable for
next stages (i.e. multiplication/proliferation). While, the shoots produced on NRM medium supplemented with 1
mg/l BAP and 0.01 mg/l IBA showed appropriate stem length and internode distance, which make them suitable
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Resources, University of Mohaghegh Ardabili, Ardabil, Iran
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for multiplication/proliferation stage in the micro-propagation program.

Keywords: Apical and auxiliary buds; Bud proliferation; Corylusavellana; Plant tissue culture
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Introduction: Recently, medicinal and aromatic plants have received much attention in several fields such as
agro aimentary, perfumes, pharmaceutical industries and natural cosmetic products. Although secondary
metabolites in the medicinal and aromatic plants impressed conventionally by their genotypes, their biosynthesis
is strongly influenced by environmental factors. It means biotic and abiotic environmental factors affect growth
parameters, essential oil yield and constituents. Abiotic environmental stresses especially salinity and drought
has the most effect on medicinal plants. The genus Lavandula (lavender) of Lamiaceae family consists of about
30 species, many of which are found in Mediterranean, Sahara-Arabian and Iran-Turanian regions. There are
only two species of Lavandula growing naturaly in Iran, L. stricta Del. and L. sublepidata Rech. K. These
species are not mentioned as medicinal plants in references; however L. soechas L., L. vera DC., L. angustifolia
Mill. and L. dantata L. occurs naturally in Iran. Lavandula stricta Del. is a native aromatic plant in Iran from
Lamiaceae. In traditional medicine, it is used for treatment of rheumatic pain, stomach pain and cough.
Germination is one of the critical stagesin the cycle of plants growth due to its important role in determining the
fina density of plant. Under water stress and salinity conditions, plant germination and its final density is
important. Salicylic acid (from Latin salix) is a monohydroxybenzoic acid which is a type of phenolic acid and
abeta hydroxy acid with C;HzO5; chemical formula. This colorless crystaline organic acid is widely used
in organic synthesis and functions as a plant hormone which is derived from salicin metabolism. Salicylic acid
(SA) is aphenolic phytohormoneand is found in plants with roles in plant growth and
development, photosynthesis, transpiration, ion uptake and transport. SA also induces specific changes in leaf
anatomy and chloroplast structure.

SA is involved in endogenous signaling, mediating in plant defense against pathogens. The signal can also
move to nearby plants by salicylic acid being converted to the volatile ester, methyl salicylate. Salicylic acid has
an important role in resistance to environmental stresses. In the current study, the effects of pretreatment of
salicylic acid to eliminate salinity and drought stresses were evaluated on Lavender seed germination (Lavandula
stricta Del.).

Materials and Methods. Seed samples of raised lavender were collected from Geno (Bandar Abbas) on
May 2013. Two experiments were conducted based on completely randomized design with three levels of
Salicylic acid (0, 0.1 and 0.5 mM) and four levels (0, -2, -4 and -6 bar) of drought and salinity stresses with three
replications in Horticultural Sciences department, Plant production faculty of Gorgan University of Agricultura
Sciences and Natural Resources (GUASNR). Plumule and radicle length, germination percentage and seed vigor
were evaluated.

Results and Discussion: Results indicated that plumule and radicle length, germination percentage and seed
vigor were significantly decreased by increasing drought and salinity stresses. The absence of pretreatment with
salicylic acid were lead to increase negative effects of salinity in comparison with non-pretreated in the studied
trait. However salinity stress levels -2 and -6 bar and pretreatments increased all traits significantly. Overall, the
results showed that among total characteristics, plumule length is more sensitive in to drought and salinity
stresses. As a result, the best range of moisture for lavender seeds germination is from non-stress conditions to -2
bars. It seems that seed germination on lavender has more tolerance to drought stress conditions than salinity
stress conditions. Since the climate change will result in ecological degradation and further threaten the fragility
of dry and saline lands, with serious consequences for crop and livestock production and food security. Today,
an estimated one billion people face hunger and absolute poverty, and in many developing countries, the gap
between food production and demand is increasing rapidly. The diversity contained within plant genetic
resources provides the variability needed for adaptation, and therefore will serve as a key element in maintaining
food and medicine production under novel temperature, precipitation, and pest and disease conditions. Key to
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successful crop improvement is a continued supply of genetic diversity, including new or improved variability
for target traits such as early flowering as an escape mechanism to drought and salinity. Given that Lavandula
stricta Del.is native to Iran, it seems that this plant is a good candidate for further research in this area.

Keywords. Aromatic plant, Plumule, Radicle, Seed vigor
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Introduction: Dormancy is one of the most important stages in the life cycle of temperate plants and plants
are required to exit from it with supply of chill unit. Flowering is defined with chilling and heat requirement.
Owing to low chilling requirement, blooming happens too early and cold temperatures produce an important 10ss
of yield by frost. In temperate fruits, awareness of the need buds to avoid winter frost is one of the main
objectives in breeding programs. Studies concerning chilling and heat requirements are thus of special interest in
these species, being very important for the choice of parentsin breeding programs to create superior varieties of
winter and spring frost (late flowering and resistant cold) provide. Utah is one of the most important model was
introduced in 1974 by Richardson and colleagues. Effective temperature on cold storage in Utah model is 1/9-
5/2. Thisis 6/1-9/12 in North Carolina and 8/1-9/13 in low chilling. Temperatures above 16 have negative effect
on accumulation in Utah model. Later models were developed according to the Utah model that the Low chilling
requirement (18) and the North Carolina (31) models are among them. Apricot (Prunus armeniaca L.) is
belonging to warm temperate regions and due to the lack of compatibility and apricot spring frost in Khorasan
Razavi province, the identification of varieties and genotypes with high compatibility and high thermal and
cooling requirements to reduce the risk of early frost and increase production efficiency, seems important. The
purpose of this study was to determine the need for chilling and heat requirement in apricot cultivars.

Material and methods: In this research, chilling and heating requirements of four local cultivars of apricot
were evaluated under field and laboratory conditions. This experiment was conducted at agricultural research
station Golmakan. A factorial (two-factor) experiment was laid out in a completely randomized design with tree
replications. First factor was various apricot cultivars (Noori- Dirras, Mashhad- Dirras, Shams Mashhad and
Mashhad-44) and the second factor was chilling hoursin five levels (0,100,300,500,700). About 45 branches of
deciduous trees of each variety were collected when the temperature was below 7 °C. Finally, samples were
taken in the greenhouse with an average temperature of 23° C and 16 hours of light and flowering percentage
was recorded. For determination of chilling requirement in Utah, low chilling requirement and the North
Carolina was performed in CU and Heat based on the degree of development hours (GDH) was calculated.
GDHs average hours of temperatures between 5-5/ 4 ° C) and for any amount of time, sleep disruption and
blossoming flowers will be calculated by 50% (5). Data analysis was done by IMP 8 and Excel softwares.

Results and Discussion: There were significant differences (1%) between chilling hours, cultivars and their
interactions on flowering percent. .Under laboratory condition, cultivars began flowering after 100 hours in
4°C.The results showed that there was a significant difference between 500 and 700 hours of chilling
requirement. Most of the flowering was related to 700 hours and the lowest one was in control.

There was a low difference in the chilling requirement. Heating requirement was 3300 growth degree hours
(GDH) for Noori- Dirras and Shams Mashhad to 3379 GDH for Dirras- Mashhad and Mashhad-44 cultivars.
Although little differences exist in flowering onset of cultivars, the differentiation of flowering period among
cultivars was around one week. Various cultivars revealed little differences in flowering onset in locations they
meet their chilling requirement. The chill units estimated by Utah model was 1588. Chill units in Low chilling
model and North Carolina model was 1291 and 1331, respectively while in chill hours was about 1100. The heat
unitsin Noori- Dirras, Shams Mashhad was about 3,300 and it were calculated 3379 for Dirras Mashhad and
Mashhad-44, . The various models of chilling in the field conditions were calculated according to the Utah
model. Chilling requirement by the North Carolina and Low chilling requirement models were calculated,
respectively, 1331 and 1291 chill unit while in the chill hours, 1,100 hours were calculated for varieties. There
was hegative relationship between chill and heat requirement in flowering date.

Keywords: Chilling requirement, Heat requirement, Prunus armeniaca L., Utah model
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Introduction: Persian walnut (Juglansregia L.) isan important nut crop in Iran and many parts of the world.
One of the mgjor challenges of growing walnut is planting of non-grafted walnut trees in orchards, which leads
to the reduction of yield, quality and productivity of walnut orchards. Compared to the other fruit trees, walnut
grafting is difficult and even newly grafted walnut seedlings are vulnerable to fall or winter frost chilling, so that
most of the seedlings are lost after subjecting to the cold winter. There are a few studies reporting successful
grafting in outdoor conditions, however, fina grafting take after winter has been usually ignored. Hence,
increased walnut grafting success and improved tree growth after grafting through foliar nutrient application may
lead to increased tolerance of chilling. Therefore, main goals of this research were to investigate the effect of
some graft covers and role of foliar spray of calcium, boron and zinc on the reduction of frost damage in newly
grafted seedlings under outdoor conditions.

Materials and methods: This research was conducted at agricultural research station, Khoy city, west
Azerbaijan province, during 2012-2014. In the first experiment, three methods of grafting including cleft, bark
and V-shaped, and two kinds of graft covers including moist sawdust and superabsorbent plus cotton wool were
investigated in terms of grafting success and quality of seedlings. In the second experiment, effect of the three
above-mentioned grafting methods and two levels of foliar spray including sequential spray of Ca (4 ppm), B
and Zn (2%) (3 times during growth season) and control (no spray) were studied in terms of frost damage. The
experiments conducted in factorial based on randomized complete block design with 10 treesin each plot. Data
were collected 45 days after grafting take, final grafting take after one winter, subsequent scion growth length
and diameter and concentration of Ca, B and Zn in the tissues of shoot tips as well as percentage of frost damage
one year after grafting. The collected data were transformed by relevant methods and analyzed by GLM analysis
using SPSS software.

Results and discussion: According to the results obtained from the first experiment, significant differences
were observed among grafting methods and grafting covers in terms of grafting success and scion growth. Cleft
grafting with the grafting take of 47.4% after 45 days was ranked as the best method, followed by bark and V-
shaped grafting methods with 40.0 and 35.0 %, respectively. Meanwhile, V-shaped grafting method finally
showed the highest grafting take with 46.6%. The effect of grafting type was also significant for scion shoot
length and diameter, with the highest scion growth obtaining from bark grafting method. Regarding the effect of
cover types, significant differences were found between the two types of covers, so that the highest grafting take
(75.5%) obtained from moist sawdust cover compared to the lowest grafting take (11.1%) from super absorbent
plus cotton wool cover. The increase found in grafting success by sawdust cover was in agreement with the
previous reports. This increase can be attributed to the buffering action of sawdust in absorbing xylem sap,
provision of moist and aerated conditions suitable for better callus formation and subsequent scion growth
without any wood rot symptoms around the graft area. The results of the second part of the research aso
revealed that percentage of frost to dieback of shoots varied statistically among the three grafting methods. The
lowest frost damage (17.5%) was related to the cleft followed by V-shaped grafting method (20.0%). The highest
frost damage (24.6%) was observed on scion woods grafted by bark grafting method. Results related to foliar
spray showed that spray of Ca, B and Zn caused a significant reduction in frost damage percentage. In the
sprayed plots, the average of frost damage was only 11.6% compared to the control plot with the damage rate of
29.4%. Moreover, foliar spray statistically increased the concentration of related elements in vegetative tissues of
scion.

Conclusion: Based on the results, using V-shaped, cleft and bark grating methods covered with moist
sawdust were effective for the increase of graft success percentage. Spraying of young grafted trees with Ca, B
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and Zn was also effective to reduce frost damage and is thus recommended in walnut nurseries. Moreover, there
was a significant interaction between grafting method and spraying treatments in terms of balanced scion growth
and higher contents of mineral in scion tissues, indicating that choosing an appropriate method of grafting and
spraying can be effective in the reduction of frost damage. In this study, the lowest frost injury was observed
with cleft grafting and spraying treatments due to relatively reduced scion growth as well as higher content of

minerals in scion tissues.

Keywords: Foliar spray, Frost damage, Grafting cover, Nursery management, Walnut grafting
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Introduction: Pomegranate (Punica granatum L.), belonging to Punicaceae family, is a tropical and
subtropical attractive deciduous or evergreen shrub and is one of the native fruits of Iran. With total production
of 941804 tons in 2013, Iran is one of the most important pomegranate producers in the world. Pomegranate is
an important source of bioactive compounds. Despite the high nutritional values of pomegranate fruits, the
overuse of synthetic fertilizers and pesticides in conventional systems reduces nutritional and functional quality
of pomegranate fruits. On the other hand, world demand for organic products is growing rapidly in developed
countries, especially in Europe, USA, Japan and Australia. Previous studies showed that organic fruits contain
higher minerals, vitamins and oxidant activity than conventional crops. Therefore, the aim of the present paper
was to compare organic, integrated and conventional management systems in pomegranate orchard on mineral
contents and qualitative attributes of pomegranate fruit.

Materials and methods: Pomegranate (cv. Rabbab-e-Shiraz) grown under organic, conventional and
integrated management systems in a commercia orchard, in Nourabad Mamsani, Fars province, was used for
this study. Pomegranate fruits were harvested at commercial harvest stage and transported in an air-conditioned
vehicle to the laboratory of Horticultural Science Department, University of Guilan, Rasht. Some factors like
fruit, aril and peel weight, aril length, weight ratio of peel to aril, ped to fruit and aril to fruit, and seed firmness
(Penetrometer, with the diameter of 11 mm) were assessed. In addition, qualitative properties (Total Soluble
Solids (TSS), TA (Titratable Acidity), TSS/TA and pH), antioxidant compounds (total phenol, flavonoids and
anthocyanin content) in pomegranate juice and mineral nutrients (N, P, K, Ca and Mg) in peel and arils were
measured. The experiment was conducted in arandomized complete block design with 4 replications.

Results and discussion: The results showed that fruit, arils and peel weight and fresh weight of peel were
significantly higher in conventional system than organic management system. Fruit weight depends on plant
nutrition, which, in turn, significantly influences postharvest quality. It is possibly due to smaller cells and less
intercellular spaces in organic fruits. In this study, fruit size in organic management system was significantly
lower than conventional system; our results in this regard are in accordance with the previous studies reported on
kiwifruit, apple and grape . Fruit taste is determined mainly by juice TSS and the ratios between TSS and TA. In
this study, juice TSS in conventional and integrated management systems was higher than organic fruits at
harvest time. Our findings are in agreement with Beng et a. (6), who reported higher amount of TSS in kiwifruit
obtained from conventional system than organic system due to more mature fruit and greater use of nitrogen
fertilizers.

No difference was found for pH, TA, TSS/TA, seed firmness, total anthocyanin and flavonoid content among
the three management systems. The antioxidant activity properties of pomegranate juice were attributed to
polyphenols, sugar-containing polyphenolic tannins and anthocyanins. In this study, total phenolic content and
antioxidant activity in fruits obtained from organic management system were greater than conventiona
management system. These results are in agreement with the findings reported in blueberry, peach and grape,
apple, kiwifruit and strawberry fruits. Mineral nutrient analysis showed that the concentrations of P, Caand Mg
in peel, and N, P, K, Caand Mg in aril of organic fruits were lower than fruits of conventional system, but the
ratio of Ca to other elements in the arils of organic fruits was significantly higher than conventional system
fruits. In apple, N concentration of conventionally grown fruits was higher, while K, Ca, Na and Mg
concentrations of organic fruits were higher than conventional fruits. There were positive correlations between
total phenolic content and antioxidant activity in pomegranate juice, which was in agreement with the results
reported in kiwifruit and grape fruits.

1 and 2- MSc. Student and Associate Professor respectively, Department of Horticultural Sciences, Faculty of
Agriculture, University of Guilan

3- Assistant Professor, Department of Horticultural Sciences, Faculty of Agriculture, University of Jiroft
(*-Corresponding Author Email: hmeighani @ujiroft.ac.ir)

4- Associate Professor, Rice Research Institute of Iran



86

Journal of Horticultural Science Vol. 30, No. 3, Fall 2016

Conclusion: The results of the current study indicated that fruit quality of pomegranate cv. Rabbab-e-Shiraz
was affected by the type of orchard management system. Although fruits obtained from organic system had
smaller size in comparison with the fruits of other systems, the amount of total phenolic content and antioxidant
activity was higher in organic system compared with conventional system, representing a higher nutritional value
of organically grown fruits than conventionally grown fruits. Furthermore, organic fruits had higher Cato N, Mg
and K ratio, which can affect the shelf life and postharvest quality of pomegranate fruits.

Keywords: Anthocyanin, Antioxidant compound, Organic, Pomegranate
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Introduction: The recognition of salt tolerant plantsis important as a result ofincreasing saline lands in Iran
and world. Cultivation of plants in hydroponic environment is a reliable and economical method in order to
select the salt tolerant plant. Salt stress can effect on plant growth and development by ion toxicity, ionic disturb
the balance and osmotic potential. Lettuce is one of the most important vegetable crops. This plant is one of the

most important leafy vegetables which is used for salad and fresh marketing, also some types of this vegetable is
used in baked type. The aim of this study was to investigate the genetic diversity of lettuce genotypes undersalt
stress in the hydroponic system.

Materials and Methods: To assess response of lettuce seedlings to salt stress, a factorial experiment was
conducted in a completely randomized design with three replications at Biotechnology Research Institute for
hydroponic cultivation of Zabol. In this experiment, the effects of three salinity levels (0, 2 and 4 dS/m) on
morphological characteristics of 15 lettuce genotypes were evaluated. The seeds were sterilized for ten seconds

in ethanol 96% and then 15% sodium hypochlorite solution for 50 seconds, then rinsed severa times with
distilled water, then disinfected seeds were cultured in plastic pots containing coco peat and perlite. After ...days
plants were transferred to hydroponic system containing Hoagland solution. Collected data were analyzed and
means comparisons were made using LSD by SAS software.

Results and Discussion: The results showed that salinity has a significant effect on seedling growth of
lettuce genotypes (p<0.01). significant difference between salinity levels and genotype were observed for al
traits. Interaction of genotype and sdlinity for all the traitsexcept root length, plant length and leaf were
significant at 1%. Based on the results, the greatest root length was belong to Esfahan Varzaneh leafy lettuce and
Romaine |ettuce long green Teresa genotype, respectivly. Increasing salinity led to significant reduction (p<0.01)
in the plant length lettuce in all genotypes. Root and plant fresh weight lettuce genotypes were significantly
(p=<0.01) influenced by different levels of salinity. The greatest amount in root and plant fresh weight lettuce
genotypes were obtained in the control treatment and the lowest amount at the level of 4 dS/m. Root and plant
dry weight lettuce genotypes were significantly (p<0.01) influenced by the salinity. Root and plant dry weight
decreased with increasing salinity. So that the greatest amount of root and plant dry weight lettuce genotypes
were obtained in control treatment and the lowest amount at the level of 4 dS/m.. The results showed that root
and plant length ,root fresh and dry weight, plant fresh and dry weight and leaf length and width reduced with
increasing salinity. The clustering pattern the genotypes were grouped into 3 clusters based on their charachters
at 4 dS/m salinity. The first cluster were placed in salt tolerant groups, while the other genotypes were clustered
into moderately tolerant cluster. Romaine lettuce long green Teresa genotype was placed in salt-tolerant group
and Lettuce Everest, Lettuce May Queen, Curly endive hair angel, Cabbage Milan Aubervilliers and Romaine
lettuce long blonde Galaica were placed in salt-sensitive group.

Keywords. Hydroponics, Plant fresh weight, Plant length, Root length, Salinity
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Introduction: Persian walnut (Juglans regia L.), a monoecious tree with a long history of cultivation in
Middle East and Europe, is currently one of the major nut cropsin Iran. Since Iran is known to be one of walnut
origins, a high genetic diversity can be found in this area. Almost all traditional commercial walnut orchards in
Iran propagated by seed, therefore these orchards are rich in genetic resources. Morphologica studies on the
basis of pomological traits can be used for assessment of genetic variability in fruit trees, aswell as for selection
superior genotypes. Some researchers studied walnut genetic diversity in several areas of Iran but not in
Azadshahr region, an area located in north and north-eastern of Iran with high walnut production. As walnut is
highly diverse due to open-pollination system and seed propagation, we intend to study genetic diversity of
Azadshar walnut genotypes by using morphological and pomological traits.

Materials and Methods: This research was conducted in Azadshare, Golestan province, Iran in 2012.
Considering walnut orchards distribution, distance and height above sea level, four areas, namely Vamenan,
Kashidar, Roodbar and Sidabad, with the distance of 15 Km apart were selected. Based on tree density and
distribution, 15 to 40 trees in each area were labeled, and 102 walnut genotypes were generally evaluated. In
each genotype, 30 morphological characteristics related to fruit, leaf and tree-growing habit were studied by
using IPGRI walnut descriptor with a few modifications. Data analysis was performed by SPSS 16 software.
Correlation coefficient of quantitative and qualitative characteristics was performed by using Pearson and
Spearman methods, respectively. Cluster analysis was aso performed by Ward method.

Results and Discussion: The results of anatomical characteristics analysis showed that genotypes of this
area have high diversity in some pomological traits such as kernel percentage, nut weight, kernel color, easy
separation of kernel. Based on the results, genotypes Kal7 and Va3l had the highest average of nut weight
(19.79 gr). Va3l genotype had the heaviest kernel (9.4 gr). SID1 genotype had the highest kernel percentage
(60.34%). Moreover, e genotypes ROOD4 and Va34 were typified by easy removal of kernel halves (very easy)
and fruit flavor desirability (desirable). 26.47% of the genotypes showed very easy separation of kernel from
shell. Correlation analysis showed that there was significant correlation among some traits. Fruit weight had
high positive correlation with fruit length and diameter, and kernel and shell weight. There was no significant
correlation among kernel shape, easy separation of kernel and shell tissue. As the results of cluster analysis of
walnut genotypes indicated, clustering of genotypes is mostly similar to collected region and genotypes
separated to four main groups in 12.5 distances of 25 in cluster figure. Most walnut genotypes of Vamenan and
Kashidat regions, with the exception of ROOD 11 and ROOD 4, were placed in the first and second clusters
similar to their geographical distribution. These areas have been the closest to the geographical distance and the
height above sea level is not much different from each other. Almost al the genotypes collected from Sidabad
region were placed in the third cluster. Sidabad village has high geographical distance from other studied
regions, with its elevation is being significantly different from other areas., The mgority of Roodbar genotypes,
some genotypes of Vamenan and Kashidar, and one genotype of Sidabad (SID4) formed the fourth cluster.
Roodbar region was located geographically between Sidabad and Vamenan regions. It has the same elevation as
Vamenan and Kashidar have. In general, nut, kernel and leaf characteristics had the major role in clustering of
genotypes.

Conclusion: Large genetic diversity in Azadshar walnut genotypes as inferred from morphological markers
is advantageous to crop improvement through breeding and selection. Clustering analysis by morphological
markers could clearly separate Sidabad walnut genotypes from other populations which have a good similarity
with their geographical distribution. According to the results of this study, walnut genotypes collected from
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Azadshahr region showed a high genetic variation that can be used in breeding programs. Clustering based on
morphological characteristics can be an effective method to determine the relationship between genotypes, as
well astheir relative distance.

Keywords: Clustering, Genetic diversity, Kernel percentage, Superior genotypes
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Introduction: Dwarfism is one of the important traits in breeding of crops and horticulture plants. A
dwarfing rootstock will produce trees with 15-50% of standard trees size. In modern intensive fruit tree orchards,
dwarfing rootstocks are commonly used to reduce trees size, enabling high-density planting and easy
management, thus achieving higher yield. Trees on dwarfing rootstocks can also exhibit other economically
important traits, such as precocious flowering, increased yield and increased disease resistance. Dwarf rootstocks
have been extensively studied and released in stone and pome fruits, because of presence of genetic materials
and the simplicity of budding methods. Control of tree size using genetically dwarf rootstocks for achievement
to higher density and mechanized orchard systems is now very important for walnut production in the world
especialy in Iran. Many different genes can be involved in appear of this. Mutations in GAl and PIP2 genes
cause dwarf trait by two different mechanisms in some plant species. In this case, we study in silico analysis of
GAIl and PIP2 genes consist of conserved sequences and domains, exon and intron number, function of their
proteins, targeting, secondary and tertiary structure, and post translational modification.

Materials and methods: The GAI and PIP2 mRNA and protein sequences (FASTA format) belonging to 17
monocotyledon and dicotyledon were downloaded from NCBI (http://www.ncbi.nlm.nih.gov) accessed, on
September 2014. Several online web services and software were used for analysis of GAl and PIP2 mRNA and
Proteins in plants. Comparative and bioinformatics analyses of PIP2 and GAI proteins were performed online at
two websites NCBI (http://www.nchi.nih.gov) and EXPASY (http://expasy.org/tools). Molecular Evolutionary
Genetics Analysis (MEGA; version 4) program and CLUSTAL-W with default parameters were used for
multiple alignments of sequences. The phylogenetic analysis of GAl and PIP2 protein was done with MEGA
from aligned sequences. The motifs of protein sequences were found using the program of T-COFEE at website
(http://mww.ebi.ac.uk/Tools/msa/tcoffee/). The Neighbor-Joining (NJ) method was used to designing the
phylogenetic tree. The predicted exons and introns in mMRNA sequences were done by
http://genes.mit.edu/GENSCAN.html website. The secondary structure of proteins was predicted by PSIORED
online on http://bioinf.cs.ucl.ac.uk/psipred/. Prediction of 3D model of protein was performed using the 3D
alignment of protein structure by BLASTp and PDB database as source. Also, targeting prediction of proteins
was done online by TargetP at (http://mww.cbs.dtu.dk/services/TargetP/) website.

Results and discussion: In phylogenetic investigation among 17 different species, Walnut species
evolutionary stand in dicotyledonous and woody plants by both of GAI and PIP2 genes and protein sequence
clustering. By multiple alignments and investigation in conserved sequence of these genes in plant revealed that
despite differences in cDNA length, there were very similarities in conserved region, secondary and tertiary
structure. Protein analysis in the GAI gene family showed that the following domains including DELLA,
TVHYNP, VHIID, RKVATYFGEALARR, AVNSVFELH, RVER, and SAW were conserved in this proteins.
In secondary structure of protein, B-sheets and a-helixes specified by PSIPRED software for both of GAI and
PIP2 proteins. GAI protein had 9 B-sheets and 15 a-helixes in its structure, also PIP2 protein had2 (-sheet (at
180-188 and 248-253) and 8 a-helixes. In comparison of 3D structure, walnut PIP2 protein was very similar to
chain A of PIP2 protein of spinach (Spinacia oleracea) and GAI protein of walnut was similar to B-subunit of
Arabidopsis GAI protein with 48% similarity. The length of GAI protein was varied from 636 aa in Malus
baccata var. xiaojinensis to 336 aa in Physcomitrella patens among species. In walnut, the length of GAI and
PIP2 protein was 613 aa and 287 aa, respectively. PIP2 protein length was similar in different species among 257
aa in Triticum aestivum to 290 aa in Zea mays. By exon-intron and targeting analysis of sequence, it was found
that GAI gene target was in nuclear and had just one exon without intron, and PIP2 gene in walnut had 4 exons
and 3 introns with cell membrane targeting. In results, Tcoffee analysis revealed that PIP2 gene was very
conserved across the evolution between plant species in compared with GAl gene.

Conclusion: Our results provide new insights into the evolutionary relationships of GAl and PIP2 proteins.
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The results of the sequence aignment showed that GAI and PIP2 in walnut and other species have high
homology with each other. After this analysis, we can have a good perspective about molecular situation of
walnut GAI and PIP2 genes. Result of this study can be used for make relationship between growth, flowering,
and water uptake characteristics of these plants and their protein sequences. Also this research gives good
information for us if we want to clone these genes from Iranian genotypes.

Keywords. Alignment, Dwarfism, GAI gene, In silico, Phylogenetic analysis, PIP2 gene
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Introduction: Hyssop (Hyssopus officinalis) is a perennial herb which is cultivated in temperate regions of
Asia, Europe and America. The essential oil of hyssop is widely used as traditional drug in some of the parts of
Asia and Europe to treat respiratory diseases. Hyssop is aso used in food, pharmaceutical, flavor and cosmetic
industries throughout the world. It is mainly used for antispasmodic, stomachic, antifungal, relax spasm and
cough treatment. Applying organic fertilizers and biofertilizers such as compost, vermicompost and nitrogen
fixing bacteria contain Azotobacter and Azospirillum has led to a decrease in chemical fertilizers consumption
and has provided high quality agricultural products. Several studies have shown that organic and bio-fertilizers
application such as vermicompost and nitrogen fixing bacteria can increase essential oil content of medicinal
plants of dill, basil and fennel.The main object of this work was to record the best suitable treatment of organic
and biological fertilizer to obtain highest yield of Hyssop.

Materials and Methods: A field experiment, arranged in a randomized complete blocks design with eight
treatments and three replications at research field of the Agriculture Company of Ran, Firouzkuh, Iran during the
growing season of 2012. The treatments were (1) 20 t/ha compost, (2) 12 t/ha vermicompost, (3) biofertilizer
[inoculated seeds with Azotobacter and Azospirillum], (4) 10 t/ha compost + 6 t/ha vermicompost, (5) 20 t/ha
compost + hiofertilizer, (6) 12 t/ha vermicompost + biofertilizer, (7) 10 t/ha compost + 6 t/ha vermicompost +
biofertilizer and (8) control [without fertilizer application]. Inoculation was carried out by immersing the hyssop
seeds in the cells suspension of 108 CFU/ml for 15 min. The required quantities of compost and vermicompost
were applied and incorporated to the top 5 cm layer of soil in the experimental beds before planting of hyssop
seeds. Each experimental plot was 3 m long by 2.28 m wide with the spacing of 15 cm between the plants and 38
cm between the rows. There was a space of one meter between the plots and 2 meters between replications.
Hyssop seeds were directly sown by hand. There was no incidence of pest or disease on hyssop during the
experiment. Weeding was done manually and the plots were irrigated weekly (as trickle irrigation system). All
necessary cultural practices and plant protection measures were followed uniformly for al the plots during the
entire period of experiment. In this study, some morphological traits and yield hyssop including plant height,
branch no./plant, fresh weight of plant, dry weight of plant, herb fresh yield, herb dried yield, essentia oil
content and essential oil yield were evaluated. In order to determine herb fresh yield and herb dry yield, 1 m-2
plants were used at the harvest time (full blooming). For determine the essential oil content (%), About 100 g
dried herb of hyssop (dried in shadow) as sample from the each plot were selected and then were subjected to
hydro-distillation (Clevenger type apparatus) for 3 hours. Essential oil yield also was calculated by using
essential oil content and herb dried yield. Analysis of variance by using SAS software and mean comparisons by
Least Significant Difference Test (LSD) (at the 5% probability level) was done.

Results and Discussion: The present results have shown that the highest plant height and branch no/plant in
treatment of integrated application of 20 t/ha compost,biofertilizer,the maximum fresh weight of plant and herb
fresh yield in treatment of application of 20 t/ha compost were obtained. Also, the highest dry weight of plant in
treatment of integrated application of 10 t/ha compost, 6 t/ha vermicompost and biofertilizer and the highest herb
dried yield, essential oil content and essential oil yield in treatment of integrated application of 12 t/ha
vermicompost and biofertilizer were obtained. Vermicompost application through high ability for absorption of
mineral nutrients like N, P and K by plants and then increase of biomass amount has a positive effect on
secondary metabolites concentration such as essential oil and subsequently the enhanced essential oil content.
Increased essential oil yield in treatment of 12 tonnes vermicompost per hectare and biofertilizer can be owing to
the improvement of yield attributes such as herb dry yield and essential oil content.

Conclusion:Integrated application of organic manures and biofertilizer positively influenced morphological
traits and yield of hyssop, as the highest herb dry yield, essential oil content and essential oil yield were obtained
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in treatment of integrated application of 12 t/ha vermicompost and biofertilizer and treatment of integrated
application of 10 t/ha compost, 6 t/ha vermicompost and biofertilizer. On the base of research results, organic
amendments and biofertilizer application can be caused in improvement of morphological characters and yield of
hyssop.

Keywords: Azospirillum, Azotobacter, Compost, Essential oil, Vermicompost
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Introduction: In greenhouse roses, canopy management has been highly noted and emphasized during the
past decades. It was recognized that improving canopy shape by implementing some techniques such as stem
bending and flower bud removing can highly affect the marketable quality of cut roses. For most growers, the
best method of flower bud treatment has not yet been described and determined physiologically. This experiment
was designed to answer some questions related to this problem.

Materials and Methods: A plastic commercial cut rose greenhouse was selected to carry out the trial. Three
greenhouse rose cultivars, namely Eros, Cherry Brandy and Dancing Queen, were selected as the first factor, and
three methods of flower bud treatment along with bending types were chosen as the second factor. Cuttings were
taken from mother plants and rooted under mist conditions. The first shoot emerging from the cutting was treated
at pea bud stage by one of the following methods: shoot bending at stem base with intact bud, immediate shoot
bending at stem base after removing flower bud and shoot bending at stem base two weeks after flower bud
removal. Some marketable stem properties including stem length, diameter and weight, and characteristics
related to bud growth potential were measured, and then the data were subjected to statistical analysis.

Results and Discussion: Analysis of variance showed that cultivars differ in their marketable features.
Cherry Brandy produced longer cut flowers with higher stem diameter compared to the two other cultivars. This
cultivar was also good in stem weight trait; however its difference from Eros was not significant. Dancing Queen
did not perform well in producing high quality stems on the whole. Regarding number of days until bud release
and growth, Cherry Brandy’s buds spent fewest days until growing. In many studies, the effect of cultivar on
rose shoot growth quality has been documented and explained. For instance, it was determined in Rosa hybrida
‘Fire and Ice’ that the rate of increase in stem length was about two times more than that in “‘Kardinal’ cultivar
when both compared to control cultivar. These differences may have genetic and/or environmental origins.
Methods of stem treatment significantly affected some shoot characteristics such as bud burst time, number and
weight of growing shoots on bent stems and flower diameter, but no significant effect was observed on most
important marketable traits. However, this factor interacted significantly with cultivar in some characteristics
such as time of bud burst and the number of growing shoots on bent stems, showing that similar stem treatments
can cause different results in different cultivars. Methods of stem treatment unexpectedly did not change the
stem marketable qualities such as stem length and diameter, while it significantly altered time of bud burst,
flower diameter and weight of shoot sprouts on bent stems. The most interesting result was that time of bud burst
decreased from about 10 days in the immediate stem bending with intact bud to about 5 days in the treatment
containing bending practice two weeks after the flower bud removal. This feature can be valuable, since it can
decrease time of shoot growth and harvest time, thereby increasing stem production per time scale. The highest
weight of shoot sprouts on bent stems obtained when bud removal performed at bending time, indicating that this
phenomenon occurs as a consequence of apical dominance removal. Growers can adjust leaf area per plant by
controlling the rate of bud growth with or without the number of bud sprouts on the bent stems through
implementing different flower shoot management systems. It was reported in many studies that altering stem
position, removing flower bud, defoliating and practicing similar activities can change hormone and
carbohydrate balance inside the plant, which, in turn, may lead to new shape of plant canopy with different leaf
areas and distribution patterns as a result of varying bud growth potential scattered in different positions within
the canopy. On the other hand, interactive relations between sink and source organs can positively or negatively
affect bud growth potential, which can be a powerful tool for growers to manipulate plant canopy development
and cut flower quality.

Conclusion: In commercial rose greenhouses, growers are usually seeking methods which are simple and
effective in practice. One of these important methods can be found in training and treating ways of growing
stems. The findings of this study suggest that choosing a proper time for apical bud treatment and stem bending
can highly influence some important qualitative traits in greenhouse roses. For instance, if the aim is to delay the
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crop harvest time, the practice of delayed apical bud removal treatment can be chosen as the best option to cause
the delay. On the other hand, crop leaf area during the sunny summer days can be increased by adopting a proper
treatment which leads to higher rate of bud burst on bent stems. During the winter days, however taking a
practice with the potential of producing lower leaf area (by accurate timing and proper management of apical
flower bud sink) can be a more useful way of efficient intercepting of incoming light. Taken together and
assuming these kinds of manipulations as a tool, growers can make good decisions according to their existing
greenhouse conditions, scheduled harvest time and many other influencing factors in order to obtain the highest
possible number of cut flower stems.

Keywords: Apica flower bud, Bud growth, Bending, Sink, Source
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Introduction: Green roof is one of the newest phenomenons in architecture and urbanism that refers to the
sustainable development concepts and it will be usable for increasing landscape design, improving quality of the
environment and reduction in energy consumption. Ensure of existing adequate green landscape in urban areas
and improving access to natural areas surrounding the cities can help to offset negative effects of urban life. The
use of green roof technology in cities is one of advanced techniques of green landscape. A green or living roof is
aroof of abuilding that is partially or completely covered with vegetation and a growing medium on top view of
buildings. Green roof layers that considered for roof side consist of protection layer, drainage layer, growing
medium and plant layer. Medium layer is the medium culture of green roof that plants are begins to grow in it.
This space should enable to save enough minerals and water for conserve of green-roof plants. All kinds of
plants can growth on the green roof, but there are some constraints in creative of design because of roots
dimension, plant canopy, necessary volume of soil, suitable direction to light, good weather, weight of designed
structures, budget of repairing and keeping.

Materials and Methods: To evaluate the effect of some culture medium on water consumption, vegetative

and reproductive traits of Gazania (Gazania hybrida) in condition of green roof a factorial experiment was
conducted based on a completely randomized design with nine treatments and three replications in 2014.
Treatments were three levels of vermicompost (zero, 5%, and 10%) and rice hull (zero, 7, and 14%). Seedlings
of plants cultivated in the media mixture of coco peat 15%, perlite 15%, leaf 10%, manure 10%, and filed soil
50%. The container had 60 x 60 x25 cm dimensions that placed on the roof of greenhouse building with four
meters height. The measured traits was number, average, and diameter of flower, stem diameter, plant height and
diameter, crown diameter, the number of produced seedlings, root volume and chlorophyll. The weight of
different mediums measured for medium of green roof suitable texture. In addition, in the certain period (three
months), water consumption calculated with considering of daily evaporate and transpiration for each of
medium. Data analyzed using SAS and MSTAT-C statistical program and means compared using a Duncan test
(p<0.05).

Results and Discussion: The results showed that vermicompost treatments had significant effects on the
number and diameter of flowers and stem height of the plant, but had no effect on plant's stem diameter. Based
on the results, different amounts of vermicompost increased the flower number and average per day and also the
plant length. The largest flower number (88.33) and average (6.3) per day and the plant length (14.52) were
observed in 10% vermicompost treatment and the lowest observed in control treatment. In addition, rice hull
treatments had significant effect on flower number and diameter. However, rich hull had not any significant
effect on stem number and diameter. Mean comparisons showed the highest and lowest flower number (82.4 and
82.1), mean flower number per day (5.88 and 5.86) in 14% and 7% rice hull treatments, respectively. Also, the
highest flower diameter was related to 14% rice hull treatments. Result of analysis variance table showed
significant effect on flower crown weight, length and diameter and root volume. Rice hull treatments also had
significant effect on flower crown number and diameter and root volume. In this study, combination of 10%
vermicompost with %7 rice hull treatment, have the greatest impact on the latedmost traits and reducing water
consumption on green roof. As results showed water consumption in the certain period (three months), the
lowest consumption belonged to 14% rice hull without vermicompost that had lowest water consumption in
comparison with reference. In addition, the heaviest weight of different mediums was related to control and the
lightest medium was belonged to 5%, vermicompost in combination with 14% rice hull.

Conclusion: The vermicompost and rice hull as bio-fertilizers not only increased structure, physica and
chemical condition of medium but also increased nutrition and reduced water consumption. Vermicompost and
rice hull both improved the most flower traits on green roof and reduced water consumption and weight of
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different mediums. Therefore, the vermicompost and rice hull (14% and 7%) combined with soil mixture can be
used as a culture medium in green roofs.

Keywords: Landscape, Rice Hull, Vegetation, Vermicompost, Water consumption
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Introduction: Miniature rose (Rosa hybrida) are well known as one of the world’s most popular ornamental
plants cultivated worldwide as potted and/or bed plants. Nowadays, more than 100 million pots of miniature
roses are propagated by stem cutting in the commercial greenhouses of European countries such as Denmark and
Germany. Some treatments such as application of plant growth regulators and suitable rooting medium could be
required for accelerating root formation in rose cuttings. Using plant growth regulators like natural or synthetic
auxin is a pre-requirement for the initiation of adventitious root in some stem cuttings and it has been reported
that the division of the first initiator cells of root depends on internal or synthetic auxin. Methods of application
of these chemicals and suitable concentration could be related to several factors, importantly the plant varieties,
type of cuttings and the time of cutting preparation. Various kinds of media such as soil, peat moss, perlite and
vermiculite are used as bed substrate according to required ratio. Rooting media must provide appropriate
moisture and air ventilation for cuttings establishment, which highly affect the cuttings root formation.
Appropriate procedure for using wastes materials as culture bed, especially those materials that produced locally,
is main aim of some studies to find an alternative medium in ornamental pot plant production. In this regards,
evaluation of agricultural wastes to be used to culture bed and introducing suitable materials could be
considered. Accordingly, the objective of the present study was to determine the effects of two types of plant
growth regulators and bed combinations on rooting percentage of semi-hardwood cuttings in miniature rose.

Materials and Methods: In order to evaluate the effects of different concentrations of indolebutyric acid
(IBA) and naphtaleneacetic acid (NAA), and two media with different composition on root formation of
miniature rose stem cutting, this research was carried out as a factorial on the basis of randomized complete
design (RCD) with three replications. Plant growth regulators including IBA at concentrations of 0, 1000, 2000
and 3000 mgl™, concentrations of NAA at 0, 500, 1000, 1500 and 2000 mgl™ were applied together with two
types of rooting media. Media including mixing volume of perlite, tea waste compost and sand in aratio of 1: 2:
2, and perlite, peat and sand in aratio of 1:2:2 were mixed and applied in this experiment. Using SAS software,
data was analyzed based on a generalized linear model (GLM) analysis and tested by least significant difference
(LSD) at (P-value< 0.05).

Results and Discussion: Results showed that the highest rooting percentage of cuttings was obtained with
2000 mgl™ of IBA, while no significant effect of NAA treatment and different rooting media on percentage of
rooting was revealed. The two-fold and three-fold interaction of treatments on other measured traits such as
primary and secondary root number and root diameter were significant. The two-fold interaction of NAA
treatments and rooting media on the trait of primary root number were no significant. The highest root number
and root diameter measured in medium containing perlite, tea waste compost and sand in a ratio of 1:2:2 for
cutting received combined plant growth regulators.

Conclusions. Compost, the final product of organic residues degradation, improves soil physical
characteristics such as soil aggregate formation and stability, water penetration, porosity, compressing resistance
and nutrients availability. Aswell, it improves soil biological characteristics and in result, integration of compost
with soil can increase growth, yield and quality of crop. There are also some evidences that in contrast of peat,
compost contains plant growth regulators improved plant growth and development. Totally, considering our
obtained results, in order to accelerate rooting formation in miniature rose cuttings, treatment of cuttings with
synthetic plant growth regulators in medium containing perlite: tea wastes compost: sand (2:2:1) under aternate
mist system is recommended. Organic materials activate root area as well as improving fertility of soil. They also
play a role in supplying and releasing absorbable nutrients, root establishment, enhancing field capacity,
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reducing evaporation from soil surface and reducing expenses. Therefore, we emphasize on appropriate using of
these components in order to obtain better productivity.

Keyword: Growth regulator, Peat, Propagation, Tea waste compost, Semi-hardwood cutting
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Introduction: cold resistance has been studied and evaluated by several methods; visional observation after
natural cold injury, establishing of freezing condition by transported micro chamber in native places of trees,
cold treatment of detached tree segments in laboratory examination. Most physiological traits correlated with
cold resistance have multi gene characteristics and have controversial relationships. Russia researchers evaluated
cold injury on 30 cultivars of grapevine. Their results showed that only hybrids that accomplished by crossing
between Asian and vinifera had more cold resistance as compared with other cultivars. Up to now some
researches have been conducted in Iran. Malakooti evaluated the capability of cold injury in some clones. He
concluded that only two clones had cold resistance property when treated with -21 °C in 24 hours by duration of
cold. All grapevines that have been cultivated in Iran belong to vinifera species. Therefore there is no absolute
cold resistance in the most of them. But some clones and cultivars may be showed more cold tolerance
comparison with others since they have been selected and acclimated trough the time. By entrance of cold
weather that was overwhelming in all of the country in 2011, there had been suitable condition for this survey. In
this regard, this research had been conducted to distinguish and evaluate this characteristic.

M aterials and methods: this study was conducted to evaluate the effect of cold injury on grapevine cultivars
and assessment of tolerance to cold injury in the grapevine cultivars. This research was done in afield evauation
in three part of Hamadan province namely, Razan city, Malayer city and collection cultivars in the Agricultural
research center of Hamadan. In three regions we collected and evaluated the canes of eight Cultivars, namely,
Red Tompson seedless, White Tompson seedless, Askari, Fakhri, Yaghooti, Mehdikhani, ghazne and dozool.
After that the winter passed (early spring), we collected the canes and some corsons. Then the canes were
separated in three segments. Buds were observed by microscopic detection and survived buds were counted in
different segments of the cane. That is a criterion to evaluate the effect of cold injury on buds in this expectation.
As we have limited samples in some regions, therefore the experiment was conducted in non-complete
randomized design. Tow-way analysis of variance (ANOVA) of the data was carried out using SAS software (v.
8.02, SAS Institute, Cary, NC) and the means were compared through the Duncan’s Multiple Range Test.

Results and discussion: result of analysis variance showed that cultivars have significantly different in
respecting to bud growth. There were the most number of activated buds in the first third zone of canes (basal
side of the cane). This activation had been decreased comparison with the apical zone. Means comparison
showed that two cultivars (Mehdikhani and Y aghooti) had highest number of survived buds in three segments of
cane as compared to other cultivars. These two cultivars are early ripening cultivar. It is estimated that less injury
of cold in these cultivars might be correlated with their precocity besides inclining with inherits and genetic
specifications. These cultivars were harvested 25 to 30 days sooner than other cultivars, so they have more time
for repletion of starch and biomass. Other six cultivars had more injured buds as compared with these two
cultivars. There were not significant different between these six cultivars, although ghazne and dozool had less
survived buds as compared with four other cultivars in three segment of the cane. In comparison between three
regions of Hamadan province, Hamadan itself and Razan city had more cold injury than Malayer.

Conclusions: It was demonstrated that in this research two cultivars of grapevine (Y aghooti & Mehdikhani)
had more cold tolerance in three regions compared with other cultivars. But red and white Thompson seedless is
more widespread in Hamedan. So it is recommended that we have good monitoring on horticultural techniques
for preventing and reducing cold injury in these cultivars. These precautions or tactics can be concluded as
establishing of better nutrition program, prevention of early harvesting, prevention of any leaf injury and
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defoliation, good pruning performance and prevention of sever pruning especially in late season, using of
resistant rootstock, using of absorbent light mulches in winter, application of some material for inducing cold
resistance.

Keywords: Grapevine shrub, Survived bud percentage, Winter cold injury
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Introduction: With regard to two adverse climatic phenomena of urban heat islands and global warming
that has been leading to increase temperature in many cities in the world, providing human thermal comfort
especialy in large cities with hot and dry climates, during the hottest periods of the year is crucial. Mainly
vegetation with three methods: shading, evapotranspiration and wind breaking can affect micro-climate. The aim
of this study was to asses and simulate the impact of existing and proposed vegetation on the human thermal
comfort and micro climate changes in some residential areas of Mashhad during the hottest periods of the year
by using a modeling and computer simulation approach.

Materials and Methods: This research was performed in the Ghasemabad residential area, Andisheh and
Hesabi blocks, and in the hottest period of the year 2012 in Mashhad .Recorded data in the residential sites along

with observed data from Mashhad weather station that included temperature, relative humidity, wind speed and
direction. Soil data (soil temperature and humidity, soil\ type), plant data (plant type, plant height, leaf area
index) and building data (inner temperature in the building, height and area buildings) as input data were used in
the ENVI-met model. Both two sites, Andishe and Hesabi residential blocks, with vegetation (different trees and
bushes plants, for example Acacia, ash, sycamore, mulberry, chinaberry, barberry, boxwood and Cotoneaster
that all of them are tolerant and semi-tolerant to drought) about 20% were simulated. Regarding the area of
simulating, 3 receptors were considered in per sites. Simulation was commenced from 6 AM and continued until
18 pm, but just data of 11-15 hours were analysed (the hours of peak traffic).

Results and Discussion: Analysis of outputs data revealed that the temperature of two residential sitesin all
three receptors during the study were almost the same. In general, the maximum temperature difference between
receptors was obtained at 13 hour. The trend of relative humidity changes was very similar in both residential
sites. In these two sites the most differences in the relative humidity was obtained at 12 oclock.. In addition, the
trend of Predicted Mean Vote (PMV) in Andisheh residential block showed that these changes in central and
south-west part of the site were similar. The simulation with vegetation in the sites, also, showed that the trend of
temperature and relative humidity changes were similar. The trends of temperature changes in residentia site,
Hesahi, in the defined receptors were very similar. So that temperature increased from 12 oclock to 15. While the
trend of relative humidity changes was quite the reverse. This study results showed that the difference in
temperature, relative humidity and PMV between measured and simulated data were minimal in both residential
sites. Moreover, the data comparison of PMV indicated that in both residential sites, despite of simulation with
vegetation, the human thermal comfort did not improve, so that these sites were in the range of extreme heat
stress. There are several reasons to justify this issue, such as the percentage and the type of vegetation, factors
related to the topography and geography of area, building distribution and density, type and color of the building
materials and surfaces, etc. However, in this part of the study, other factors were constant, except vegetation. It
seems that with increase of percentage and the ratio of vegetation, changes in temperature, relative humidity and
other micro-climate factors, are created, but sometimes for the reasons stated, the temperature during the hottest
period of the year is too high so that increase in vegetation will have little impact on outdoor thermal comfort. It
might be the simulated area on these sites as well as the type and the ratio of the selected species to reduce the
temperature and increase the relative humidity have been not adequately represent all conditions which be able
to improve therma comfort.

Conclusions. In this study eventually we can conclude that in the simulated sites with about 20 percent
vegetation cover,, despite the dight decrease and increase in temperature and relative humidity, respectively
compared with the real sites, the thermal comfort range was similar. It is advisable in the future studies to
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simulate the green area in shape of the vertical and horizontal, changes in species composition in green area like
trees, shrubs, and cover plants and also the test of different combinations of type and percentage of vegetation.

Keywords: Relative Humidity, Temperature, Thermal Comfort Index, Vegetation
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Introduction: Plants native to tropical and subtropical climates which grown in the temperate climate zone,
suffer chilling injury when exposed to non-freezing temperatures for a certain period of time. The optimum
growth temperature for cucumber (a tropical plant) is 20 to 25°C. Cucumber is sensitive to temperatures lower
than 10 °C. Cucumber area of production exposes to late spring and early autumn cold weather in Khorasan-e-
Razavai, Iran. Studies showed that chilling leads to an alteration in fatty acid composition of membrane lipids
and its permeability, changes in photosynthetic pigments content and decrease in photosynthesis. Many
researchers pointed to a possible role of polyamine compounds in plant defense against environmental stresses.
Exogenous application Spd could prevent the electrolyte and amino acid leakage or recovering the plasma
membrane damage in rice and cucumber in response to salinity, chilling and water stressed conditions.

Materials and methods. A factorial experiment, based on completely randomized design was conducted to
investigate the effect of short-term chilling on cucumber plantlets which was earlier treated with spermidine.
Factors were included two levels of temperature (6 and 12°C) and four levels of spermidine (0, 0.25, 0.5 and
.0.75 mg/L). The studied cultivar was ‘Super-Dominus’. In order to determine the extent of chilling injury,
plants of each treatment were rated based on visual symptoms. By assigning values of 1, 2, 3, 4, and 5 while 1:
no visible symptoms 2:5% of leaf area necrotic, 3: 5-25% of leaf area necrotic, 4: 26-50% of leaf area necrotic
but plant still aive, 5: lost, entire plant necrotic and collapsed. Measured traits were root and shoot length, root
and shoot dry weight, root and leaf electrical leakage, and leaf chlorophyll content.

Results and discussion: Plants which exposed to low temperature showed chilling injury symptoms (5-25%
leaf area necrotic). The symptoms reduced (less than 5% leaf area necrotic) by using 0.25 and 0.5 mg/L
spermidine. The symptoms enhanced by 50% by applying 0.75 mg/L spermidine at 6°C. Analysis of variance
showed that there was significant difference between temperature levels, spermidine levels and interaction
between them in respect to root length, shoot length, shoot dry weight and root and leaf electrical leakage. Root
dry weight, root to shoot ratio and chlorophyll content just affected by temperature and spermidines levels but
not by interaction between them. Root and shoot length and dry weight decreased by low temperature. At cold
stress condition growth decreased due to a reduction in photosynthesis and carbohydrate metabolism .Root and
shoot length decreased more than 79% at 6°C compare with 12°. Root to shoot ratio increased at cold condition
which was the result of lower root weight loss in response to cold temperature compared with shoot weight
losses. Electrical leakage (EL) enhanced in leaf and root cells at chilling temperature, but the enhancement was
significantly more at root cells. Electrical leakage enhanced more than 52% in root cells at 6°C compared with
35% in leaf cells. EL suppressed, using 0.25 and 0.5 mg/L spermidine while an increase observed in El at 0.75
mg/L spermidine. The lowest EL percentage observed for leaf samples treated with 0.25 and 0.5 mg/L
spermidine at 12°C. The highest EL percentage belonged to root samples treated with 0.75 mg/L Spd at 6°C
.Chlorophyll content (ChlC) decreased at cold condition. ChiC was 52% at12°C compared with 37% at 6°C.
High significant correlation observed between chlorophyll content and shoot dry matter (r>= 0.96**). Root and
shoot length and dry weight and leaf chlorophyll content enhanced using 0.25 and 0.5 mg/L spermidine at both
chilling and control temperatures. A decrease observed in measured traits applying 0.75mg/L spermidine. There
was no significant difference between 0.25 and 0.5 mg/L spermidine levels in respect of measured traits expect
for shoot dry weight. Spermidine enhances chilling tolerance in cucumber by prohibiting the activity of NADPH
oxidase. The capacity of PAs to enhance the tolerance of cucumber to chilling injury is attributed to the
scavenging of H,O, production under chilling condition.

Conclusion: Results showed that root and shoot length and weight, root and leaf electrical leakage and
chlorophyll content of leaf adversely affected by chilling stress. Using 0.25 mg/L spermidine modulates plant
responses to chilling stress. There was no significant difference between 0.25 and 0.5 mg/L spermidine in respect
of measured traits. But all measured traits adversely affected using 0.75 mg/L spermidine at both 6 and 12°C.

Keywords: Chlorophyll content, Electrical leakage, Root dry weight, Shoots length

1, 2 and 3- PhD student, Associate Professor and Professor Department of Horticulture science, Agriculture Faculty,
Ferdowsi University of Mashhad

(*-Corresponding Author Email: aroiee@um.ac.ir)

4- Professor Department of Agronomy, Agriculture Faculty, Ferdowsi University of Mashhad

5- Assistant Professor, Research Center for Plant Sciences, Ferdowsi University of Mashhad



Journal of Horticultural Science ; (32915 gli g psle) SLEL pole 4 5l
Vol. 30, No. 3, Fall 2016, P. 105 b 100 .00 ATAD 5l oF 0 )los Yo >
| SSN: 2008 - 4730 iy Yorh VY. L5

Comparison of Organic and Chemical Inputson Different Densities of Echium
amoenum Fisch & Mey. in Mashhad Conditions

M.B. Amiri**- P. Rezvani M oghaddam?- M. Jahan®
Received: 06-09-2015
Accepted: 27-02-2016

Introduction: In recent years, the effect of exogenous organic amendments on soil properties and plant
growth characteristics has received renewed attention. Although the utilization of mineral fertilizers could be
viewed as the best solution in terms of plant productivity, this approach is often inefficient in the long-term in
tropical ecosystems due to the limited ability of low-activity clay soils to retain nutrients. Intensive use of
agrochemicals in agricultural systems is aso known to have irreversible effects on soil and water resources.

Compost is organic matter that has been decomposed and recycled as a fertilizer and soil amendment.
Compost can greatly enhance the physical structure of soil. Decomposing organic amendments slowly release
nutrients which may be taken up by plants and thus result in improved agroecosystem productivity.

Vermicompost is currently being promoted to improve soil quality, reduces water and fertilizer needs and
therefore increases the sustainability of agricultural practicesin tropical countries. Vermicomposting is a process
which stabilizes organic matter under aerobic and mesophilic conditions through the joint action of earthworms
and microorganisms. The products of vermicomposting have been successfully used to suppress plant pests and
disease as well asincrease crop productivity.

Cow manure is an excellent fertilizer containing nitrogen, phosphorus, potassium and other nutrients. It also
adds organic matter to the soil which may improve soil structure, aeration, soil moisture-holding capacity, and
water infiltration.

Plant density is the number of individuals of a given plants that occurs within a given sample unit or study
area. Planting density can impact the overall health of plants. Plantings that are too sparse (the density is too low)
may be more susceptible to weeds, while planting that are too dense might force plants to compete over scarce
nutrients and water and cause stunted growth .

Despite of many studies on the effect of organic fertilizers and plant density on different crops, information
on the effects of these factors for many medicinal plants is scarce. Therefore, in this study the effect of organic
fertilizers and plant density on morphological characteristics and yield of Echium amoenum was studied in alow
input cropping system.

Materials and methods. In order to evaluate the plant density and comparison of organic and chemical
fertilizers on Iranian Ox-Tongue (Echium amoenum), a split plots experiment in time based on RCBD design
with three replications was conducted in 2011-2014 growing seasons, in Ferdowsi University of Mashhad, Iran.
The main plots included factorial combination of 3 plant densities (3, 5 and 10 plants per m?) and 4 different
types of organic and chemical fertilizers (compost, vermicompost, cow manure, nitrogen chemical fertilizer and
control) and the sub plots included agronomic years (2 and 3 agronomic years).

Results and discussion:The results showed that the effect of plant density on dry flower yield was
significant, so that the highest dry flower yield (816 kg.ha') obtained for 5 plants per m® and in this treatment
dry flower yield was 23% and 15% more than 3 and 10 plants per m? treatments, respectively. In both of
agronomic years, effect of different organic and chemical fertilizers was intensified in 5 plants per m? for
example in second ag;ronomic year, compost in 5 plants per m2 increased seed yield 30 and 25% compared to 3
and 10 plants per m” densities, respectively. Although the use of chemical fertilizers to improve yield and yield
components of Iranian Ox-Tongue was no ineffective, its impacts was much less than organic fertilizers. In
general, the results of this research showed that the use of organic fertilizers in optimal plant densities can be
reducing environmental risks of chemical fertilizers and develop sustainable agriculture and protect the health of
the products.

Organic fertilizers are among the most significant resources for development of agricultural soil quality and
increase in the yield of different medicinal plants. It has been reported that this ecological inputs provide
favorable conditions for plant growth and development through improvement of physical, chemical and
biological properties of the soil, therefore, it can be concluded that improvement of the most studied traits in the
present study were due to use of organic fertilizers.
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It seems that plants compete with each other over scarce nutrients and water in high plant density and cause
stunted growth . Some other studies have reported that suitable plant density can increase the growth and yield of
some medicinal plants such as coriander (Coriandrum sativum L.) (Akhani), Ajwain (Carum copticum L.) ,
lemon balm (Melissa officinalis L.) and anise (Pimpinella anisumL.).

Conclusion: In general, the results of this research showed that the use of organic fertilizers in optimal plant
densities can be reducing environmental risks of chemical fertilizers and develop sustainable agriculture and
protect the health of the products.

Keywords. Dry Flower Yield, Ecological System, Medicinal Plants, Sustainable Agriculture
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Introduction: Narcissus is a genus of hardy, spring-blooming, bulbous plants in the family Amaryllidaceae.
Numerous studies have demonstrated positive effects of various chemical additives (e.g. biocides, surfactants,
ethylene inhibitors, wound healing enzyme inhibitors) on the postharvest, water relations and longevity of cut
flowers. Cut flowers can have limited commercial value because of their dehydrating during vase life that
decreased water uptake. Petal senescence is part of a developmental continuum in cut flowers and proceeded by
tissue differentiation, growth and development of seeds and coordinated by plant hormones. Senescence can be
studied at cellular, tissue, organ or organization level as a genetically programmed event. The vase life of cut
narcissus flowers is often very short. The development of senescence symptoms is caused by vascular occlusion,
which inhibits water supply to the flowers. Petal senescence was marked by the loss of turgor in petal tissue
followed by complete wilting. The development of occlusionsis thought to be caused by various factors, such as
bacteria, air emboli and physiological responses of stems to cutting. However, despite anecdotal evidence of
positive effects, improving postharvest water relations of cut flowers by various physical stem-end treatments is
little researched.

Materials and Methods: The Narcissus flowers harvested from Khafr city of Fars province, in February
2015. The Thyme plants harvested in September 2014 and Savory plants harvested in December 2014 and then
submitted to hydrodistillation in a Clevenger-type apparatus for 3 hours. This study was carried out in a
completely randomized design with 3 replications. The treatments included control (distilled water), two levels
of Savory essential oil (50 and 100 ppm) and two levels of Thyme essential oil (100 and 200 ppm). 2% sucrose
were added to control and other of treatments . The cut flowers were also kept at temperature of 20+2 °C with
air humidity (RH) of 70+5%. Different parameters including flower weight, uptake of preservative solution, and
wilting of flowers were measured every 2 days (0, 2, 4, 6 and 8) and antioxidant enzyme activity (APX) were
measured in days of 0, 4 and 8 during storage period, and at the end of experiment, the vase life were measured.
Theresults analyzed by SAS software and drawing tables and diagrams done by Excel software.

Results and Discussion: The results showed that Savory essential oil 50 ppm treatment was effective in
improving the flower weight of cut narcissus by increasing uptake of preservative solution and also reducing
wilting of flowers and antioxidant enzyme activities. At 200 ppm of thyme essential oil observed reductionin
flower weight and uptake of preservative solution, but increasing in wilting of flowers and antioxidant enzyme
activities. At 50 ppm of savory essential oil with average days 12.26, the vase life of cut flowers increased
significantly as compared to control (10.36) and at 200 ppm of thyme essential oil treatment with average days
8.53, observed decrease invase life of cut flowers compared to control. Impaired water uptake is typically caused
by cut stem occlusions due to microbial, physiological and physical plugging of xylem vessels. Essential oils
congtituents and derivatives have a long history of application as antimicrobial agents in areas of food
preservation and medicinal antimicrobial production. physical treatments damage xylem vessels, alow increase
of microbes and increase nutrient supply for microbes, which occlude stems. Recently many works carried out
about application essential oils as antimicrobial agents under in vitro and in vivo condition and indicated that
essential oils could increase postharvest quality of many horticultural crops such as tomato, table grape and
kiwifruit (1, 15 and 24). In addition to improving water uptake, other approaches to maintaining a positive
postharvest water balance for cut flowers and foliage include minimizing water loss though reduction in leaf
area, keeping them in an environment conducive to less water loss (viz. low temperature and high RH) and
providing compatible osmotica (e.g. sucrose) in vase and/or pulsing solutions. The loss of membrane integrity
has been shown to cause an increase in the permeability and leakage during senescence in various flowers.

Conclusions: Results of this study showed that savory essential oil treatments increased quality and vase life
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of narssisus cut flowers compared to control At higher concentrations of thyme (200 ppm) the flowers remained
closed, wilted quickly and senesced before controls.

Keywords: Ascorbate peroxidase, Catalase, Fresh weight
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Introduction: Most deciduous trees need low temperature to break flower bud dormancy. One of the most
important abiotic stresses is low temperature which limits production of temperate fruits. Pear production has
been considerably reduced in recent years. Important pear cultivars show different levels of resistance to cold.
Cold compatibility followed by resistance increase is controlled genetically and contains severa mechanisms
which lead to production of different metabolites such as: polypeptides, amino acids and sugars. The object of
this research was to evaluate the frost resistance of different ‘Dare Gazi’ genotypes and other pear cultivars in
Mashhad climate condition.

Materials and M ethods: This study was conducted to investigate the frost resistance of 23 ‘Dare Gazi’ pear
genotypes and nine other cultivars include: ‘William’s’, ‘Bell de june’, ‘Spadona’, ‘Koshia’, ‘Domkaj’, “Torsh’,
‘Sebri’ and ‘Tabrizi’. Plant material contained vegetative and reproductive buds of one-year-old shoot samples
which were collected from 25-year old trees on March 2014, four days after winter cold (-6.6 °C) in three
directions of trees and sent to the laboratory. Frost damages of vegetative and reproductive buds were
investigated based on visual observations (%), electrolyte leakage (EC) and proline content. EC was measured
with a Metrohm 644 digital conductivity meter and proline content was measured based on Bates et a. (1973)
method, using acid ninhydrin. The experiment was performed on completely randomized experimental design
with three replications. Statistical analysis was carried out using MSTAT-C and Excel software. Mean values
were compared using the least significance difference test (LSD) at 1% levels. Cluster analysis was conducted by
SPSS 16 program.

Results and Discussion: Highest EC of reproductive buds was observed in ‘Dare Gazi’ 10, 19, ‘Tabrizi’ and
“Torsh’” whereas ‘Dare Gazi’ 8, 18 and “Bell de June’ had the lowest EC. Based on visual observations, the least
percentage of damaged reproductive buds was observed in ‘Dare Gazi’ 22 while ‘William’s’ suffered from frost
at the highest damage level (96%). Gondor and To6th (1998) studied 13 pear cultivars by microscopic
observations of flower buds and found that ‘Packham’s Triumph’ was relatively resistant under Hungarian
ecological conditions. Honty et al. (2008) reported that Kaiser was the most sensitive pear cultivar to low
temperatures during endodormancy and ecodormancy. Khorshidi et al. (2014) described that pear reproductive
buds of ‘Ghodumi’ were the most tolerant. Considering the vegetative buds, ‘Dare Gazi’ 19 had the highest EC
(74.47 %) which was not significantly different from ‘Dare Gazi’ 10, 20 and 3 whereas the lowest one was found
in ‘William’s’(24.75%). The highest percentage of healthy vegetative buds was found in ‘Dare Gazi’ 1 (50%)
which did not show a significant difference with ‘Dare Gazi’ 12, 5 and 7. ‘Tabrizi’ was the most sensitive and
had most damaged vegetative buds (95.99%). Khorshidi et al. (2014) observed the least damaged vegetative
buds in ‘Dare Gazi’ and the most damaged buds in ‘Boheme’ and ‘Ghodumi’. Palonen and Buszard (1997)
mentioned that hardiness of woody tissue of apples did not seem related to flower bud hardiness. The highest
proline content of reproductive buds was found in ‘Dare Gazi’ 20 (21.28 pmol g*FW) and the lowest content
observed in ‘Dare Gazi’ 2 (0.1 pmol g™* FW). Y oung (1977) described that increase in proline was not correlated
well with relative cold hardiness of citrus rootstocks. Data did not show any significant correlation between EC
and proline content. Barka and Audran (1997) studied grape buds and shoots and reached a high negative
correlation between proline content and frosttolerance. Yelonsky (1979) indicated that accumulation of proline
was not correlated to cold hardiness. The results of present experiment were in agreement with Duncan and Jack
(1987) findings which reported that increase in proline was not always correspondent to cold resistance. Based
on the cluster analysis, the genotypes laid in two distinct groups. First group included ‘Dare Gazi’l, 2, 3, 4, 5, 6,
7, 8,9, 10, 12, 13, 14, 15, 17, 18, 19, 20, 23 and ‘Sebri’, ‘Domkaj’, ‘Bell de june’ and ‘Koshia’ and second
group include ‘Dare Gazi’ 11,16, 21 and ‘William’s’, ‘Spadona’ and ‘Torsh’. Frost damage, EC and proline
content were higher in the first group compared to second group.

Conclusion: Cosidering‘DareGazi’ genotypes, no correlation was found between proline content and frost

1, 2 and 4- PhD student, Professor and Assistant Professor of Horticultural Science, Ferdowsi University of Mashhad
(*-Corresponding Author Email:davarynej @um.ac.ir)

3- Assistant Professor, Department of Ornamental Plants, Research Center for Plant Sciences, Ferdowsi University of
Mashhad
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damage rate. This shows that morphological differences among ‘Dare Gazi’ genotypes could be due to the
existing of genetic variation of these genotypes or they are different clones of one cultivar.

Keywords: Proline, Frost, ‘Dare Gazi’, Electrolyte leakage
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