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Table 1- Physical and chemical characteristics of farm soil
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Table 2- Physical and chemical characteristics of organic fertilizers applied in the experiment
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Figure 1- Effects of different fertilizers on seed yield of Cichorium pomilum Jacq at 57, probability level according to
Duncan's multiplerangetest (DMRT)
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Figure2- Effects of diffrent fertilizerson biological yield of Cichorium pomilum Jacq at 57, probability level according to
Duncan's multiplerangetest (DMRT)
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Table 1- Mean comparing of local melon populationstraitsin Khorasan Razavi Province
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In each column the number with same letters has no significant difference in 5% probability according tp Duncan's multiple range

test.
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Table 1- Comparing melon genetic resour cestraits
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Figure 1- Cluster analysis of some morphological traits of local melon cultivars of Khorasan Razavi Province

(oLl yier ypsbie Jold LB (BilLo 5 pgus 095 0 S
S )3 5 Yo g YAV Y/ XFIV g @ b)) Slee 0 S5ke

ez alyogp pB)l (¥ JS) 3,8 (olul o IS &35

e Gliaes bl (35 (63550 Jold Jgl 09,5 3903 i 09,
2 P93 09y SIdg SBL g (a8 by (e g ply (e
9 5ol g g s OLIS 5 1L ol (b o (o )3l 035



IVAD b ) F o ylos s al> (55390 a9buo g pale) SLeb pale 4 i #V Y

Dargazi 55,

Zin Abadi o\l ;5

Mashhad spis lis;
mahalli boshroieh 4, s
Mahalli sarakhs .5y s

903 ()3 oy Yoz 09,5 pB)l 5l

Ghasri (s s
khaghani sl
Ba kharman Sarakhs .5 s ;e 5l

chah faliz ;Jis ol>
Ghanat Boshroie 4.2, <ls
Jabbari ¢l

Khatooni gl -
Abbas shori ¢e5 wle

P ' . ' '

Jafar Abadi o5l jan

Bandi <.

Kohsorkh Kashmar ,e.s5 # unes

Haj abbas mashallahi _llsle e zls -

oy wu

3 8os wlwlyr g90) Lol (091 85255 P8 )] S 4y 500 -F S
Figure 2- Cluster analysis of local melon cultivarsfor Khorasan Razavi Province based on yield
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Figure 3- Cluster Analysisof melon cultivarsfor Number of Fruit
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Table 3- Factor analysisfor corellation between traits and component in for local melon populationsin Khorasan Razavi

Province

olo 1 2 3 4 5
Traits

2 0579 0331 0504 0361  0.030
Yield

9 039 0579 0501 0229 0026 0216
Fruit weight

| Eer 0.138 -0487 0457 0.108 0252
Fruit sugar content

o lim iy 0200 0719 0073 0381  0.040
1000 seed weight

. ]..

92 2 0542 -0088 0065 0007 0.609
Number of plant

2 Jsb 0228 019 0625 0224 0221
Length of stem

Lo 4oy

. 0678 -0530 0041 0006  0.044
Width of stem

o8 020 0349 0203 0122 0137 0499
Fruit diameter

Loy ) o0 3 a

. 0.179 0.727 0.391 0.415 0.124
Number fruit per plant

oS (159
. 0791 -0235 0110 0210 0.300
flesh weight
o 0813 0208 0057 0044 0340
Fruit hole diameter
294 5 09
. 0602 0377 0404 0276 0.035
Fresh seed weight
2o SIS 39
: 0677 -0.029 0146 0570 0.206
Seed dry weight

o e 0161 -044 0603 0673 0185
Fruit hole diameter
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Figurel- A: Slopethevials, B: Nutrition explants,C: The use of perlitefor rootingin GF677
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Table 1- Medium and hormoneconcentrarionswereused forin vitroestablishment, proliferation and rooting of GF677

o ol sl s o Syl Al po tljandy ) dl> 50
Treatment Establishment Prolifreation Rooting
MS MS, DKW, DPM 1/2MS
Liquid and Solid medium
b Ggey92
HormonesBAP 0.5 0-0.5-1-1.5 0
IBA 0 0 0-0.5-1- 1.5
NAA 0 0.1 0
GA; 0.2 0 0
Agar(g/l)
Sucrose(g/1)
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Tabel2- ANOVA of theeffect of type and basal medium the number and length of proliferated shoots of GF677

oS i @lil 4z L5 olass ls Job

Source of Variation DF Nomber of shoot Length of shoot

S L &9 I 164" 82"

Medium type

b Wy 2 23.7 4.1
Basal medium type
ColS bamo £ X ol lae g4
Medium type xBasal medium 2 34.6" 9.63%*
> 24
Error

FEAo)d of+0 o (3 > o™ o /o) paw jd by e
* and ** significant at the 0.05 and 0.01 level of probability
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Table 3- Effect of typemedium (liquid and solid) and basalmediumon the number and height of proliferated shoots of GF677
AL sy
Jole 41 Als el
Interaction Number of shoot Length of shoot (cm)
(per explants)

LM a7.2 a4.9

LD b4.2 b3.2

LW c2.2 3b

SM c2.2 2.2¢

SD 2¢ 1.46d

SW cl.6 1.4d

W)l o> V Jlessl e 53 5551 (905 5l ealil b (gl xe MBS wal alie gy b (cla pSike
umbers followed by the same letter are not significantly differentns (P<0.01)based on Duncan’s test.
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Table 4- The effect of solid and liquid media on root numberand length of GF677

S bame g3 R:;?;::::er a5 glis,l Length of root
Medium type (root per explant) (cm)
.,\.cl?‘ cuss Jam 0.9b 0.5b
(solid medium)
ale cuiS lae 1.5a 2.25a
(Liquid medium)
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umbers followed by the same letter are not significantly differentns (P<0.05)based on Duncan’s test
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Table 5-The effect of IBA different concentrations on GF677number and length of roots

IBA Ay, g5 ada i iy ad)
(mg/l) Roo(tcl;r)lgth No. of root per explant RO(;)/EI)ng
0 0.85¢ 0.45¢ 10
0.5 2.2a 4.18a 90
1 1.14b 2b 50
1.5 0.99bc 1.17b 40
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umbers followed by the same letter are not significantly differentns (P<0.05) based on Duncan’s test.
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Table 6- Effect of medium and different concentration of IBA on number and height of roots

Joleo 31 Aig y g5 Qg g dlaxs
Interaction Root length (cm) Number of root (per explant)
Lb, 0.94c 0.45¢cd
Lb, 1.9a 4.18a
Lbs 1.29b 2b
Lb, 0/99¢ Ic
Sb, 0/7¢c 0/25d
Sb, 1.004c 1.33bc
Sbs 0.94¢ Ic
Sb, 0/99c¢ 1.3¢

A wal (g5 sine ST alie B9y b sla:Sike
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Figure 2- GF677 Rooting in Solid medium (A) and Liquid medium (B)
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Figure 3- Adoptation percentage of GF677 seedlingsin solid and liquid medium
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Figure 2- Distribution of cornelian cherry (CornusmasL.) in Iran
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Table 1- Cornelian cherry distribution areasin Iran
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Table 2- Population size of cornelian cherry in the nine geogr aphical directions
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Table 3- Descriptive statistics of measured attributesin cornelian cherry fruits
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Traits Range Minimum Maximum Mean Standard deviation Percentagevariation
0920 ()9
Fruit weight 3.57 1.09 4.66 2.24 0.87 38.84
(8
Ld (59
Seed weight 0.29 0.11 0.4 0.21 0.09 42.86
(2
CdsS B
Flesh weight 3.39 0.97 4.36 2.12 0.56 26.42
()
. 6.64 2.5 9.14 448 1.02 22.77
Flesh/seed ratio
ogee Jobo
Fruit length 13.98 13.89 27.87 18.15 2.32 12.78
(mm)
ogea sl
Fruit diameter 10.33 9.89 20.22 13.09 1.34 10.24
(mm)
o hdloges Job 0.73 1 1.73 1.01 0.28 27.72
Fruit length/fruit diameter
awt Jobo
(mm)
Seed diameter 43 3.5 7.8 4.34 0.89 20.51
(mm)
i oo 0.96 1.8 276 1.92 032 16.67
Seed length/seed diameter
Jolee sol> 3lge
TSS 14.7 5.5 20.2 10.86 0.76 7
(%)
P B 23 0.7 3 1.37 0.08 5.84
TA
TSS/TA 4.85 4.4 9.25 6.43 0.79 12.29
pH 0.6 3 3.6 2.44 0.67 27.46
Vitamin C & gl
T & oy 225 30 255 101.48 325 3.20
(mg/100g)
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* Percentage variation (coefficient of variation) has been calculated based on the ratio of standard deviation to the mean.
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Table 4- The average values of cornelian cherry studied traitsin five different regions

(125 S ‘igjey’b;r o) 519 () ogall (bl o) ot
Kaleybar (Goldarag) Horand (Injar) Alamut (Hir) Koohin (Y uzbashi)
0952 ()9
Fruit weight 2.17°¢ 2.01°¢ 2.69° 3.53° 273"
(8)
AL ()9
Seed weight 0.24° 0.18° 0.18° 0.19° 0.16 "
(8)
b 039
Flesh weight 1.74°¢ 1.47 2.06° 2.84° 2.15°
(8)
Kol 35 Cornd 8.04° 10.16¢ 13.94° 17.58° 16.06"
Flesh/seed ratio
. ,tf”’ “tjl’lj’( ) 17.72° 17.92° 17.61° 20.98° 19.73 %
ruit leng mm
ogee sk
Fruit diameter 15.13° 14.33° 14.16° 15.36° 14.38°
(mm)
o900 )kablogee Jobo
Fruit length/fruit 1.17 % 1.25%® 1.24%® 1.37° 1.37°
diameter
Alwd Jobo
Seed length 12.14° 10.86 ¢ 11.29 % 11.43° 11.81%
(mm)
Seed diameter 6.33" 5.81% 5.03 % 429°¢ 5.43°
(mm)
Seed length/seed 1.92% 1.87% 224" 2.66° 217"
diameter
Jsloxo del> 3lge
TSS 9.05 < 8.36¢ 9.52°¢ 14.91° 12.18°
(%)
25 B 4l
"*’J;A‘*‘*J*‘“ 1.81 % 1.9 1.48° 1.51°¢ 2.05°
TSS/TA 5¢ 444 6.43° 9.87° 5.94
pH 3.17% 3.14% 3.31° 3.31° 3.32°
Vitamin C & oyl
laznm/loo ‘)J*‘ + 136.66 *° 141.34° 113.78"° 87.76° 63.65 ¢
mg g
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Means followed by similar letters in each row are not significantly different according to Duncan's multiple rangetest at 1%

probability level.
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Table 1- Distribution of microspore/ pollen development percentage at different flower bud length sizes of the tomato cv.
M obil-Netherlands

Axwgi dl> yo
Development stage
5 g Jgb Sige OB Sige T;’;;d 229 019 sow9sSee g ol 23,5 4l
Flower(bmurg)s length  premeiotic  Meiotic Young and late microspores Young and mature pollen.

2-29 100+ 0 - - -
3-39 77.7+£3.9 22.2+39 - -
4-49 6.36+ 19 783+32 152428 -
559 - 177436 56122 63.5+4.6 13+3.2
6-6.9 - - - - 100+ 0
7-7.9 - - - - 100 +0
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Table 2- Distribution of microspore/ pollen development per centage at different flower budlength sizes of tomato cv.Baker
LEWY AJA,A
Development stage

Flovi; “;33 sdlf; o S G S T;’:;d 29 0l yosg Sue Bl g ol 035 4l
(mm) re-meiotic  Meiotic Young and late microspores Young and mature pollen
2-29 100+ 0 - - - -
3-39 64.2+4.5 35.7+4.5 - - -
4-4.9 173+ 38 683+4.7 142435 - -
5-5.9 - 42.1+ 4.8 - 43.1+4.9 147 +£35
6-6.9 - - - 29.646.2 70.3+ 6.2
7-7.9 - - - - 100 £0

P58y 0 S5 Al (Job i lanjlail 13 83,5 dils ] jgawg Sue drwed Jolpe &2 jei a3 - Jgaa
Table 3- Distribution of microspore/ pollen development per centage at different flower budlength sizes of tomato cv.Khoram
Axwgd db)n
Development stage

7 g Jgb Sige OB Sje Tae‘tf;d 7229 Ol sgpwg S By olg 03,5 4l
FIower(t)nur(T:i])s length  premeiotic  Meiotic Young and late microspores Young and mature pollen

2-29 100+ 0 - - - -

3-3.9 69.9+3.9 29.1+439 - - -

4-4.9 48+ 1.2 859+21 922417 - -

5-59 - 155+ 2.6 - 84.4+2.6 -

6-6.9 - - - 91.6+2.4 839+ 24

7-7.9 - - - - 100 +0

U. S Agriseed o8, 5 J5 dilga (Job Cliseo gWojlasl 43 83,5 aild [ jgawg ,Siue dxgd Jolpo &a395 00,0 —€ Jgas
Table 4- Distribution of microspore/ pollen development percentage at different flower budlength sizes of tomatocv. U. S.

Agriseed
Azl dl> o
Development stage
Falpdb e b i T:tzd 9 Ol 999,50 Bl g ol 23,5 &l
Flower(kr:)nurg)s length  premeiotic ~ Meiotic Young and late microspores Young and mature pollen
2-2.9 100+ 0 - - - -
3-3.9 26.6+3.8 73.3+3.8 - - -
4-4.9 16.1+ 3.8 623+50 - 21.5+4.2 -
5-5.9 - 3244+ 4.3 - 52.61+4.6 149 +£3.3
6-6.9 - - - 21.5+4.2 78.4+ 4.2

7-7.9 - - - - 100 +0
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Figure 1- Steps of tomato. microspor e division and development. 1) Pre-meiotic; 9-2) Stages of prophase, metaphase,
anaphase and telophase of meiosis| and I1; 10) Tetrad early cells; 12-11) Stained tetrad cells stained, with developed cell

walls; 14 13) Early stage of the mononuclear microspore; 17-15) L ate stage of mononuclear microspores; 19-18) Added to the
number of lobes and the first haploid mitosis.
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Figure 2- Scatter plot of correlation between the tomato flower bud and antherslength



PYN 53 4265 o8 ez 50 soewg S drwgl Gilisio Jolpo (S 3ol g (s

4-4.9

3-3.9

mm mmt mm mm

2-2.9 5-5.9

§ ‘l \\_

8-8.9

mm

pdangS 1 Job ilisre (o3Il ;3 Byl 13 3gage (S g J5 slrailgs Y IS5
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Tablel- Source of variationofthe effect of diferent temperatures on germination percentage, ger mination rate, plumule
length, radical length, radical length / plumulelength and vigor index in five turf grass cultivars seeds

Jsb = A .
i alio L HECSH Gl wepy Gl G apadle Job dadday Job it o
“«SO\} DF’ Germination  Germination Plumule Ra:jicalulen th dadlw axals
" per centage rate length g Radical length  v/jgor index
/
Plumulelength
oyl
. o “T’ 7 11657.6%* 878.3%* 44.53%+ 21.38%* 1.15%* 1.02%+
emperature
c T:? 4 8434.5%* 679.9%* 45.36%* 46.32%* 1.84%* 0.344**
ultivar
F ol e
o) 28 279.1%* 58.6%* 2.61%* 2.86" 0.36** 0.094"
TempraturexC
ultivar
s
E 117 46.8 0.19 0.096 0.056 0.0027 0.0031
1101
)“’SV e - 12.6 3.97 8.29 5.48 9.17 12.2

Aoy ) 50Jm15@)3)13w%;@m;‘
"and™ are significant at the 5 and 1% probability level, respectively
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Figure 1- Effect of diferent temparatures on germination ratein Lolium, Bermuda grass, Asterix, Eldorado andStarlet
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Table 2- Mean comparsion of different temper atur e effects on germination per centage, ger mination rate, plumule length,
radical length, radicallength / plumule length and vigor index

Oyl a3 Fiilas H‘H as il Job ddi, Job 4"4‘“'.3‘) Job Comnd a u“i‘“’
Temperature  Germination ""_M’? Plumule Radical el ‘)5]_9 « wt.s
(°c) (%) germination length (cm) length (cm) length Radical/ Vigor
rate Plumule index
5 0.0 of 0.04" 0.05" of 0.018
10 60.9¢ 0.06" 0.338 0.348 0.97° 0.056"
15 69.8¢ 0.13¢ 1.35¢ 1.75¢ 0.77° 0.2¢
20 75.6° 0.144° 2.13° 3.32° 0.64° 0.46°
25 79.8° 0.177* 3.17° 4.52° 0.701° 0.65°
30 77.8° 0.155° 2.34° 3.18° 0.73° 0.53°
35 68.2¢ 0.135¢ 1.54¢ 2.44¢ 0.63° 0.23¢
40 55.2° 0.072° 0.5 1.03¢ 0.485¢ 0.15°

S5 ot b ()l gime M do )y iy Jlein] o 53 5SSl (lials diar yg05] olusl 25,05 S jtie Bg o a5 ol Silie
Means with same alphabet are not significantly different at a=0.05 byDuncan Multiple Range Test.
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Table 3- Germination percentage, germination rate, plumule length, radical length, lengthRadical/ Plumuleand vigor index in
five turf grass seeds

o Sl ae Gl G apdile Job iy Job Rl any
Cultii/ar Germination Germination Plumulelength Radical length s
(%) rate (cm) (cm) Vigor index
Porls . 87" 0.135° 2.95 3.35¢ 0.31°
perenne Lolium
oSl 91° 0.138° 1.97¢ 2.91¢ 0.2°
Asterix
el 34° 0.073¢ 0.73¢ 1.38° 0.22°
Sarlet
535 52.7° 0.0724 0.94° 1.50° 036"
Eldorado
Bermuaa (1,5se 46.9° 0.13¢ 0.55¢ 1,09 0.35°
grass

S5 o b ()l gime M doy iy Jlain] s 53 5SSl (lials diar yg05] olusl 2 25,05 S jtie By a5 ol Silie
Means with same alphabet are not significantly different at a=0.05 byDuncan Multiple Range Test.
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Table 4-The effect of temperature on germination rate of fiveturf grass cultivars seeds

b o515 531,901 oot Sy Pl
Temperature (°C) Bermuda Eldorado Starlet Asterix Lolium
grass perenn
5 0.0 0.0 0.0 0.0 0.0
10 0.0 0.080 0.076 0.086 0.095
15 0.14" 0.095 0.085 0.149° 0.156%%¢
20 0.164 0.108 0.094 0.194° 0.181%
25 0.212% 0.104 0.121 0.226" 0.215%
30 0.216% 0.092 0.093 0.185¢ 0.188"
35 0.19° 0.07 0.081 0.172° 0.163%
40 0.124 0.03 0.051 0.091 0.073

S5 o b (I3 gime M hop gy Jlein g j3 Sl (glaials wi yg0)] olusl p 6)l> S ptie g a5 Ll Sile
Means with same alphabet are not significantly different at a=0.05 byDuncan Multiple Range Test.



A0 lmn ) Foyloid e alor «((55)9liS yluwo g pole) SLel pole 4 pits  FTA

Sl 203y ) 9 Ol 42> hlie PT (nKke -0 Jo
Table 5- Mean of interaction effect of cultivar and temperature on germination per centage

] 1,51340 2 | §
> a3 u;e)rsm:;;‘ Eldoradogal,e!  Starleted ,buw! oSl L‘:)sl:’lfjm
Temperature (°c) Asterix
orass perenn
5 0 0 25 s
10 18 29¢ 8 94* 87"
15 35¢ 71¢ 55¢ 98" 90"
20 42! 81° 72¢ 99° 84
25 61° 84° 61° 99° 94
30 87 76% 419 87 93
35 81¢ 450 24 69% 86°
40 51¢ 13" 1 45 21¢

S5 om b (I3 gime M ho > iy Jlein] o 13 Sl (gleials w905 ool 36,5 S jidie gy a5 Sl Silee
Means with same alphabet are not significantly different at a=0.05 byDuncan Multiple Range Test.
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Table 6- Mean of interaction effect of cultivar and temperature on vigor index

. ol 512505 Starleted ! ol P39
Sl 423 Bermuda  Eldoradogsl,g! ? w&"’fw‘ Lolium
Temperature (°c) Asterix

grass perenn

5 0.0 0.0 0.0 0.0 0.07"

10 0.0" 0.03" 0.06" 0.04" 0.15%

15 0.0" 0.15% 0.25 0.21% 0.34

20 0.48° 0.73° 0.3 0.34 0.43°f

25 0.9* 0.85° 0.49° 0.44°f 0.59¢

30 0.9* 0.7° 0.29° 0.31° 0.45°

35 0.29¢ 0.25° 0.2% 0.17% 0.3¢

40 0.24f 0.12% 0.118 0.118 0.17%

S5 ot b ()l gime M do > iy Jlein] g 53 5SSl (lials dix yg05] olsl 25,05 S jtie Bg e a5 ol Silie
Means with same alphabet are not significantly different at a=0.05 byDuncan Multiple Range Test.

drddy) Job 2 08y 9 Oyl 42,0 Bl 51 S0k -V Jga
Table 7- Mean comparison of interaction effect of cultivar and temperature on Radical length

. 1,51590 e - "

S g A Sl 05
Temperature degree (°C) Asterix

grass perenn
5 0.0" 0.0" 0.0" 0.0" 0.2
10 0.0 0.06' 0.15ef 0.56° 0.91°
15 0.0 0.15° 0.61° 2.49° 3.52%
20 0.87° 1.1¢ 1.29¢ 3.58% 3.81°
25 0.98° 2.16° 1.91¢ 4.13° 6.98°
30 1.1¢ 1.87¢ 1.04¢ 3.11% 4.68°
35 1.1¢ 1.79¢ 0.65" 1.19¢ 2.73¢
40 0.28%" 0.31° 0.25°" 0.6° 0.4

S5 on b (I3 gixe M ho > iy Jlein] s 53 Sy (gleials w905 olusl pr 36)0 S it gy a5 Sl Silee
Means with same alphabet are not significantly different at a=0.05 byDuncan Multiple Range Test.
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Table 8-Mean comparison of interaction effect of cultivar and temperature on Plumulelength
. 1,513 e . "
Spany e Sarleted el Sl %P
Bermuda 99159 . Lolium
Temperature (°c) Asterix
grass perenn
5 0.0" 0.0" 0.0" 0.0" 0.237
10 0.0" 0.16™ 0.1" 0.47¢ 1.04
15 0.0" 0.9" 0.79" 2.96° 4.1°
20 1.53f 2.6° 2.56° 4.77° 5.15°
25 2.16° 3.89¢ 3.66° 6.56 6.33°
30 2.24° 1.8 1.74° 4.54° 5.59
35 1.87° 19" 17" 3¢ 3.72¢
40 0.98 0.67° 0.53¢ 0.81° 0.3%
S5 ot b ()l gime M doy iy Jlein] gl 53 5SSl (lials diar yg05] olsl o 25,05 S jtie By a5 ol Silie
Means with same alphabet are not significantly different at a=0.05 byDuncan Multiple Range Test.
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Table 9-Cardinal temperaturesfor fiveturf grass cultivar
JUud,) 5 eyl aay s 931 gl ‘;Jt’ul"“’ S ] ﬁ’?”
cardinal temperature (°C) Bermuda Eldorado arlet Asterix Lolium
grass perenn
Slas o)
Sl ol a2y 8.7 4 4 5 5
Min. temperature
wots ol a2 30.5 23 25.7 284 28.6
Opt. temperature
Slis o
Al @l a2y 49.1 43 46.3 41 45.4

Max. temperature
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1- Ocimum basilicum
2- Matricaria recutita
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4- Pimpinella anisum
5- Cariandrum Sativum
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Tablel-Soil analysis of field site
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. ’ ay p o o ma/k ma’k Soil depth
Soil texture (o0} (05)  (96) (ds/m) (%) (%) (mgkg) (mgkg) om)
o oy 20 134 66.6 3.04 7.33 0115 0.02 84 7 0-30
Sandy-Loam
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Table 2- ANOVA of the effect of nitrogen and plant density levels on raits of Carum copticum L.
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Nitrogen 2 237.303 36.424 2.803 43.337 0.791 35592.115 49.840
levels
o1 . " " " . "
Plant 2 153.707 135.235 6.967 234.134 0.212"™  28707.469 53.278
density
Nitroga’] x * K *k * K * K * K * %
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density
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ns: Non significant, *and **: Significant at 5% and 1% probability levels, respectively
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Table 3- Interaction effects of nitrogen levelsxplant density on Carum copticum L. traits

Traits sl E9A 23 y ) °’S.J'°'°
i Y E *) Syt )3 ya e samaS b b‘-g.sdmii o -\A'o;h m::,slj.o.:. w.ul.w.|
Plant height ; Diameter ~ Essential Seedyield  Essential
Trt Umbels/Plant  Flowering . oo
) (cm) of topof  oil content  (Kg/ha) oil yield
Slosd branches
plant (Kg/ha)
Nitrogen (Kg/ha) (s 13 0,59k5) oyjs s
60 226¢C 13.2b 48b 23.3b 35b 113.2c 42c
90 249b 134b 52b 248b 3.7ab 184.3b 6.9b
120 324a 16.8a 59a 276a 4a 238.6a 89a
Density (Plant/m’) (a5 3 4i3:) w32 o515
60 226¢ 189a 6.2a 29.4a 39a 2285a 86a
120 265b 129b 51b 26.7b 36a 1904 b 75b
180 309a 11.6b 45c 19.6 ¢ 36a 117.2c¢c 4c

Wit (S (glatels ia g0il oll 70 Jleinl o 53 5l sine BT 186 gt i 53 S yide GBgp> b oSl
Mean followed with same letters in columns are not significantly different at 5% level of probability, using Duncan’s multiple range
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Figure 1- Interaction effect of nitrogen levels xplant density on plant height of Carum copticum L.
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Figure 2- Interaction effect of nitrogen levels x plant density on number of umbels per plant of Carum copticum L.
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Figure 3- Interaction effect of nitrogen levels x plant density on number of flowering branches of Carum copticum L.
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Figure 4- Interaction effect of nitrogen levels x plant density on diameter of top of plant of Carum copticumL.
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Figure 5- Interaction effect of nitrogen levels xplant density on seed yield of Carum copticum L.
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Figure 6- Interaction effect of nitrogen levels x plant density on essential oil yield of Carum copticum L.
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Table 1-ANOVA of Mean sguaresfor moduled adjectives
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@il iRl (Sl A Joloxe =y iy
SOV df percent of percent of firmness pH TSS color color
weight frostbite content  intensity
loss
ibsy 4 3280/17  2443/87  0/0083"  0/841  0/002°  23/90"  0/2004  0/064
Treatment . . . .
obes 2 3662/0 2830/3 0/0005™ 0/236 0/084™ 18/31 0/0610™ 0/010™
Time
Olej X ibe 8 493/0 161/2 0/0002™ 0/081 0/011 8/88 0/0762 0/054
treatmentxtime
s 30 18/1 16/2 0/0004 0/011 0/0002 0/33 0/0611 0/018
Crror
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*, ** and ns, significant at the level p<0.01 and not significantly, respectively.
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Figure 1- The effects of storage periode x coating treatments on percent of weight loss of Pomegranates cv.maikhosh
fruits. Meanswith the same symbol are not significantly different at 5% level accordingto L SD test.
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Figure 2- The effects of storage periode x coating treatments on percent of frostbite pomegranates cv.maikhosh f.
M eans with the same symbol are not significantly different at 5% level accordingto L SD test.
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Figure 3- The mean comparision of effects storage periode x coating treatments on firmness pomegranates cv.maikhosh
fruites. Meanswith the same symbol are not significantly different at 5% level according to L SD test.
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Figure 4- The mean comparision of effects storage periode x coating treatmentson pH pomegranates cv.maikhosh fruites.
M eans with the same symbol are not significantly different at 5% level according to L SD test.
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Figure 5- Themean comparision of effects storage periode x coating treatmentson TA pomegranates cv.maikhosh
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Figure 6- The mean comparision of effects storage periode x coating treatments on soluble solids content

pomegr anates cv.maikhosh fruites. M eanswith the same symbol are not significantly different at 5% level according
to L SD test.
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Figure 7- The mean comparision of effects storage periode x coating treatments on color content pomegranates
cv.maikhosh fruites. M eanswith the same symbol are not significantly different at 5% level according to L SD test.
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Figure 8- The mean comparision of effects storage periode x coating treatments on color intensity pomegranates
cv.maikhosh fruites. M eanswith the same symbol are not significantly different at 5% level accordingto L SD test.
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(9)
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2 *45 0.0008* 0.002 154 19.04** 454
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Is significantat the 5% level.  |s significantatthe 1% level. ™not significant
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Table 4 Analysis of varianceeffectnanopharmax fertilizer and humicacidon mor phological traits
ofNigella sativaL.
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Meanssignificantat the 5% level.”Meanssignificantat1% level. “Means not significant
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1- General Leaner Model (GLM)
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Table 1- ANOVA of data for growth traits, flowering time and quality among 12 apple cultivars under Urmia climate
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Figure 1- Average growth of one year old shoots in some apple cultivars under Urmia climate
Similar letters are not different statistically at p< 0.01 based on Duncan's multiple range test.
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Figure 2- Average of flowering (full bloom) time in some apple cultivars under Urmia climate
Similar letters are not different statistically at p< 0.01 based on Duncan's multiple range test.

Fruit maturity (scale: 1-5)
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Figure 3- Average of fruit ripening time in some apple cultivars under Urmia climate
Similar letters are not different statistically at p< 0.01 based on Duncan's multiple range test.
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Figure 4- Average of fruit weight in some apple cultivars under Urmia climate
Similar letters are not different statistically at p< 0.01 based on Duncan's multiple range test.
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Figure 5- Average of fruit firmness in some apple cultivars under Urmia climate
Similar letters are not different statistically at p< 0.01 based on Duncan's multiple range test.
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Figure 6- Average of fruit length in some apple cultivars under Urmia climate
Similar letters are not different statistically at p< 0.01 based on Duncan's multiple range test.
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Figure 7- Average of fruit diameter in some apple cultivars under Urmia climate
Similar letters are not different statistically at p< 0.01 based on Duncan's multiple range test.
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Figure 8-Averafe fruit length to diameter (L/D) ratio in some apple cultivars under Urmia climate
Similar letters are not different statistically at p< 0.01 based on Duncan's multiple range test.
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Figure 9- Average of TSS among in some apple cultivars under Urmia climate
Similar letters are not different statistically at p< 0.01 based on Duncan's multiple range test.
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Figure 10-Average of fruit juice pH in some apple cultivars under Urmia climate
Similar letters are not different statistically at p< 0.01 based on Duncan's multiple range test.
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Figure 11-Average of fruit total acid in some apple cultivars under Urmia climate
Similar letters are not different statistically at p< 0.01 based on Duncan's multiple range test.
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Tablel- Final ranking of apple cultivars based on the results of mean comparisons by Duncan test.

Ranks by,
- 3 ol 2150 PRV | “9)
RER 0g0 3y dgwe hw g Jgb g shad Jyomo el S W
Cultivars Fruit Fruit Fruit Fruit & Total "i

weight  firmness  length diameter ~ Total soluble pH Acid  Final

solid (TSS) rank

Red Delicious sl ) 8.0 6.0 6.0 45 9.0 5 45 43.0

Fuji Y 6.0 6.0 5.0 4.0 10.0 2.5 6.0 39.5
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Apple cultivars have been sorted based on the largest to smallest rank.
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Table 1- Characterization of local Malusx domesticaBorkh.studiedcultivars with geographical location of origin and
collection site
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Cultivar Origin Collection site X .
site site
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Table 2- ANOVA ofthe effect of PVP on genome sizeof local Malusx domestica Borkh. cultivars
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Source of Variance Degreeof Freedom Mean of Squares
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Bbel ollas
S 22 0.01
Error

o) O sl maw )3 (g5 ize gosimd LS 1
*Significant at 5% probabilitylevel
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Table 3- Estimation of DNA C-value in all studiedof localMalusx domesticaBorkh.cultivars
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Means with the same letter are not significantly differentns (P< 0.05) according by LSD test.
**White/creamycultivars, * Red flesh cultivars
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Table4- The effect of PVP on DNA 2C-value estimation by Flow Max software (P < %35) in local Malusx
domesticaBorkh.cultivars
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Means with the same letter are not significantly differentns (P< 0.05) according by LSD test.
**White/creamycultivars, * Red flesh cultivars
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Table 1-Characteristics of Allium speciesbased on taxonomic classification and place of collection

o podl Sbaiss &9l Zox Jomo
Subgenus Allium species Place of collection
. S ddlate DLUS liw joids < s905) ol
A gi m . OIS P O
glganteu Razavi Khorassan, Gonabad city, Kalat district
el (gliusg) cphliz Gl e 598 Gl >
Razavi Khorassan, Chenaran city, Akhlamad village
. . O3 slsgy (hlajpe (iU c ud g s yod S35y ol S
A. cristophii

Razavi Khorassan, Sarakhs city, Marzdaran, Bazangan village
09,45 (o 1k 55,3 Gl ped 598 Gl >
Razavi Khorassan, Daregaz city, Tandooreh Ntional Park
G by (ol Gl (558 lol>
Razavi Khorassan, Chenaran city, Frizi village
Melanocrommyum ST Lo dila: ol
d (Syey) gwhy>
A. kuhsorkhense . -
Razavi Khorassan, Molk-Abad district
TrudsS (i el Gl oed 595y sl >
Razavi Khorassan, Kashmar city, Kooh-Sorkh district
G sy (ol Gl b (5385 lol>
Razavi Khorassan, Chenaran city, Frizi village
Joeed (sliug) ol i g s ollS

A. stipitatum _ . .
P Razavi Khorassan, Quchan city, Shamkhal village
plgj sy g b Gliw e (5955 ol >
Razavi Khorassan, Shirvan city, Zu- Eram village
. 0955 o S 55,5 e e 598y (ol >
A. scabriscapum ’ e o

. Razavi Khorassan, Daregaz city, Tandooreh National Park
Rticulato bulbosa . ) ) .
G sy (ol Gl e (5985 lol>

A. xiphopetalum Razavi Khorassan, Chenaran city, Frizi village

0935 adlale 35,3 ()l b (590 (ol B
Razavi Khorassan, Dargaz city, Tandooreh park
3T Ko | 250 ¢ cqy bl 3
A. rubellum TEOmoTmSEm o
Razavi Khorassan, Molk Abad district
Allium 551 sty cyl) 00 i (i Gl 2B 59y Sl 5
Razavi Khorassan, Sarakhs city, Bazangan village
G sy (ohly Gl (555 lul>
Razavi Khorassan, Chenaran city, Frizi village
Pl oy sg) plul>
Razavi Khorassan, Torbat-e Jam city
OUa.L.) oS ol cbslas ddlais VI u\.:.w).@(» I Obl}
Razavi Khorassan, Mashhad city, Takhte Soltan protected area

A. atroviolaceum

A. joharchii Pl o g9y Gl >
Razavi Khorassan, Torbat-e Jam city
S sy (ol Gl e (5385 lol>
- Razavi Khorassan, Chenaran city, Frizi village
Cepa A. oschaninii

Sl sliwg) (ol Gl b (s95y ll>
Razavi Khorassan, Chenaran city, Akhlamad village
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Table 2- Characteristics of phenotypic traits of native Allium species of Khorassan

b)w Cduo »'5 ‘_g); b)‘.\;‘ U:”)
Number Trait Unit M easur ement methods
1 gf){ dlass uo)l.owé
leaf Number count
S 5S s
2 2 sk om o
leaf length Ruler
Sl
3 ” ‘)_o); mm “WJ;
leaf width caliper
4 5):6]4‘4 K\ )\bu_f)s=\“¢).g)':v“_§[w:\
leaf surface Code 1 = smooth, 2 = scabrous, 3 = hairy
5 Sy oYU paw iy ks =Y Bl =)
leaf upper surface Code 1 ="flat, 2 = grooved
6 Sy adils KLY Y=l 90 =5 alis
leaf margin Code 1 = non serrated 2 = serrated
o3 S 4 s Sy Joo s V=3 U 51 518 V=0l IS 5 5 ol
7
!eaf length to Code 1 = beyond the inflorescence, 2 = below the inflorescence
inflorescence
8 Sy, X ) ogrd 50,8 0aeld 10 =0 (jo )8 ails =¥ (o ealS fuw =V (g jaeo =V Gew=)
leaf color Code  1=green, 2=light green, 3=lettuce green, 4=red on margine, 5=red-brown at the base
9 Sypyd i\ 285 =5 (gl Syl dos =0 (gl &gl =¥ ( JBg5 =V (IS5 (69 =Y e =)
leaf form Code 1 =broad, 2 =v-shape, 3 =hollow, 4 =cylindrical, 5 =semi-cylindrical, 6 =solid
10 odinals asle Jobs om OIS Las
scape length Ruler
1 eaials 6l 5 mm oy
scape diameter caliper
12 oS ddlw u_il) s ‘5‘ 09.@ =y o =)
scape color Code 1= green, 2 = brown
13 odiaAlS adlw p,8 s Obre =Y wdsed =Y ) =)
scape form Code 1 =straight, 2 = bent, 3=twisted
1 oinllS il o R4 Gl =V ls,ls =)
scape surface Code 1= smooth, 2= grooved
15 s S « 8955 Mol =Y (59,8 L5 =V (59,5 s =)
umbel form Code 1 = hemi globose, 2 = nearly globos, 3 = completely globose
16 FooSlp = 85059 0515 05 =V nSTte dad =V S 0 5 o550 =)
umbel density Code 1 = dense 2 = semi-dense, 3 = not dense
318 dad
17 el Ee mm o5
inflorescence diameter caliper
18 P2 S9) 4ile 292 =] 36 =V )l =)
bulblet on umberella Code 1= presence, 2= absence
19 “}i‘j Jib mm “”“J’f
pedicel length caliper
- JRes s s 5SS = Y wilo =)
pedicel surface Code 1 = smooth, 2 = scabrous, 3 = hairy
”n JRes XS, X o =5 b= ¢ iy =¥ Jy00=Y ( Jlee )| =V @)=Y
pedicel color Code 1 =yellow, 2 = purple, 3 = pink, 4 = violet, 5= white, 6 = green

o lowd e ) S5 03I g,
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Number

22

23

24

25

26

27

28

29

30

31

32

33

35

36

37

38

39

40

41

42

Trait
JSes 0jl!
pedicel size
g5 s
Flower shape
OhelS S,
Perianth color
SP3S Jsb o3l
perianth length
S3S o2 03l
perianth width
GhodlS lies S
perianth segments form
Dol Sy S
perianth segments shape

P9l Slebad Sy s
perianth segments outer
surfaceperianth parts

hoelS bbb Sl o5
perianth vein
SoglS Clilad Sl o) )

perianth vein color

D9l 4 s 2 Jsbo
filament length to
perianth
Sy S,
Anther color
w2 ke Jsb
filament length
ovary shape
OMeSS 59y Bros sled A
Grooves on ovary
ovary surface
OI..\.QD.G )Ja.e
ovary diameter
O3S Jsbo
ovary length
Ozt S5,
ovary color
s Job
style length
Dol 4 s sls Jobo

style length to perianth

Unit
kY

Code
s

Code
s

Code

mm

mm

Code

Code

Code

Code

Code

Code

Code

mm

Code

Code

Code

mm

mm

Code

mm

Code

M easur ement methods
S9lunol =Y 03] o1 Ly 45 =Y a0 jll o2 =)
1 =equdl, 2=relatively equal, 3 = unequal
s oyl =V SlSal =
1 = companulate, 2 = star
g TV Gr=F (S)yge =0 i =Y Sl )l SY i =Y 05 =)

1=Yéellow, 2 = white, 3 = purple, 4 = violet, 5=pink, 6= green, 7 = lilac

o5
caliper
oS
caliper

lans=F (D ¢ yo @55 =¥ ( a5V (4565 4wV (6l 03y =)

1 =lanceolate, 2 = triangle, 3 = linear, 4 = ovate, 5= dliptical, 6 = oblang

3,520 whp S =F ol Sy =t S Sy=Y b Se=1
1=acute, 2=obtuse, 3=acuminate, 4=truncate, 5=rounded
5SS =Y =Y il =)

1 =flat, 2 = rough, 3 = lanuginous
Slu =y oyh=1
1= presence, 2= absence
Sge ) =5 )5 =0 o =F (gl 098 =V iaL =V Gaw =)
1= green, 2 = violet, 3 = brown, 4 = white, 5=yellow, 6 = purpule
PolS 515 il =Y (oS ) 5 ebsS =)

1 = shorter than perianth, 2 = longer than perianth
ygo =¥ (Sles )l =V jian =Y )5 =)
1=yellow, 2 =violet, 3 = purple, 4=pink
o5
Caliper
& Wlgnol =¥ <695 =V (ggin =V 0D puid (59,5 =)

1 = compact spherical, 2 = ovate, 3 = globos 4=cylindrical
55 =Y )l 39291=
1= presence, 2= absence
b JS5 =Y lo =)

1 = smooth 2 = warty
oS
caliper
oS
Caliper
Ao =V 05 =V (cpig)y o =V =)

1 =green, 2 = light green, 3 = yellow, 4 = white
oS
caliper
DP9l 315 0ml = 035 g (o8 =Y 035 (g MalS” S 51

1 =strongly protruding, 2 = dightly protruding, 3 =non protruding
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Figure 1- Screeplot of the Allium species
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Table 1- Chemical properties of the soil

R
. oy

3 H EC SP TNV N P K i o * o
o P ! Sand Silt Clay

ocC
Deep -1 0 0 0 -1 -1 o 0 0 )
(cm) (dSm™) (%) (%) (%) (mgkg’) (mgkg’) (%) (%) (%) (%)
0-30 733 276 4325 1606 004 2.8 265 0.48 31 47 22
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Table 2- The amount of water use from 28 April to 7 October
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(Lm?)

40 60 80 100

440 660 880 1100

Voo dn s o L Ao pp Al g 80 e X0 A s ] lis)|
Slaslesd o dg dopd Ve g V8 XF X Ly Ll 5l e
SBW S ag gliy) bwgio , bai 5l (ol LS aoyd Ae g Ven
(¥ Jgia) s odmlie (P>+/0) (o)l gixe

s ] S5 sty o 59 53 i) (Sl
9 (P=e/V) Jlo e oyt Jol )b b &g lasy] (ulj810,8
) > ol sine yu dn 4 Zo,y0 Sl iy o a3 L L
DiiSeny > ag glary)l ol s (P Jgis) s sdalie &g
kol a5 ol (L ()l paiges ploj g (St 15 lales
4 Camni (50l sladig gyl olgen ol L5 aoyd ¥e 5 Yo
S )los (i 392 ()3 peiged slage)b (oled )3 b jlo ple
Wil odmline (oob; BMB Hlai pl il 55 ol L as A g Y.
L sy plgiiee 2l sl o A Lo plgie olge cnlply
{F Jge) 25 g o 5l o Ve o il ol

L as ol s (o Sy adld sl i)l g
Ol b b oo (LS 5 (Shy cnl (S8 A5 aw ]38
obol il (5l oy Ve g A e el i 352
el awoyy (F Jodo) sis odaline (P>+/+0) (6> xe BB
Jol U cao opl a8 s ol calises (glagu, b jo adli oy gl
Gl sime BB axy 4y 5ol oyl 51 g 0l L5 il38l ol yay a0l
(F Jsin) 2o sl (gl masged slaglej o (P>+/0)
Sl ymasges il slaglej g (s 5 b jloss (fiSen
Jl Gl 5l a8 ol ol i) Kby5 5 6L oy il gl
L)) (ol Sl oy ¥ g Yo (slmjlos 53 dn 4 olo g0 100
2 S byl g g)ll slajles plo 1 S 45 o 5l
L o Ver g A Fr dbajla (g adllae 5)90 slage )b plo

Jol sy 0 V0 Zu,5 o (i Jleel loj p lagyld paiges
JiB ol 120 V0 )3 (5 )b piges Al o (3T 5 52065 VD )32,065
Al Al 90 (6005 dlgel g S plul Wiy oS g ]
el )] g ;o 4L olas 5 D)8 st yS > B0kl Oygo
5 Gy Landigr Ly Jib (6 puS03lil ad L op suids elas,l g wig
w93y oKl (g5 ygliS oaSiily Jlo wlisiow olSilojl 4
Lagl gl ofie 9 4 S 5 35 (g Slao g Jitko ageite
L (g pSojll

olis aSus eolatwl O Bypane sl 5l ilajl ol )
By Ol o 4y 010 g5 035 G e S (goin
(N (Y o lesds alasly) ol oss

o 3 S 5kS) 0395 G JS= Ol e (as L (V) dlad

(2o o > S yia) (o)l D 2,8 30 /(25

L g (i) Sbyj aas > (85 Sluogas Coeal gliul) )
) g b o Sglb adld Guw slab > o )l 4 ey
0SS Gl polel 2855 )18 (b)) 390 i > cul gl )b
St gYL aie o8 cdly polassl el Ve B Y o s, 4
otz odalide Gghb (el (23 jliel 092w 39y yide Cglilo
03

4 355 Minitab V8 1380 5,5 a5l eslisl b islej] gols
oS (slaals wz (gl elsl 2 5 o eSile nalie 5 i)l
A el Moy 0 Jless] pdaw

S G g (L (5 S5 6lS g ¢l
otelS e 1 Jga2) 25 by (PSe/43) gl ime S



VIV i) Sy azmid o (Suind i 4 Joooxs aibiw] oyt

L iy gLy, Las 5l (P>/+0) (g)ls me M3 ]
(¥ Jods) s ssalin
$glj g ol il iliie (o lod ;36 Codl ALTOPUTPUIEA o5, (555 Sudyj obig) o (&2 pilyly 42525 T Sy
&,ld praiged
Table 3- ANOVA of sometraits of Berberisthunbergii cv. Atropurpurea under different water requirements and
sampling dates

Ol et galio S5k e Sold s dged o Sold s dged ploj X (3l s
SO0V Block  Water requirement  Samplingdate  Water requirement x Sampling date  Error
woljl azys ) 4 3 12 38
DF
iz € 0.051° 0.001"" 0.001"" 0.021"
Plant height
L il gl 0.016" 0.001" 0.001"" 0.080"
The highest branch length
il asls slaws " » "
Number of axillary 0.001 0.001 0.002 0.098™
branches
U SO 0.001" 0.001"" 0.004" 0.041"
Plant fresh weight
Sz S By 0.001" 0.001" 0.001"" 0.032"
Plant dry weight
Sis osle doys 0.320™ 0.019* 0.001" 0.127%
Dry matter percentage
Silel ol Brae jasls 0.104™ 0.008™" 0.978™ 0.906™

Irrigation water use index

Al g0d o e NS g v s ity 9 S Jlaisl s jo Sl pxe oS 4 ek g
* and ** significant at levels of 5% and 1% and ns not significant

() SNy 93 (ol AL alaad g Ab L o Ty 5] gy E W) 1 (g0 aiged Syl X (ol Wliske (gl low Jilie 1€ Jgur
Atropurpurea o3,

Table 4- Theinteraction effects of different water requirements xsampling dates on plant height, the highest branch
length and the number s of axillary branchesin Berberis thunbergii cv. Atropurpurea.

LY
Olae S diged (4o Water requirement RS
Traits Sampling date (%) Mean
20 40 60 80 100

6 August 33.0% 264  31.7°° 358" 434 34.18
Sy, ¢l 23 August 26.1°  332°° 358" 463 59.0° 40.1%
Plant height 6 September 358" 38.0"°  45.1%° 499%™ 449" 42.7%
(cm) 7 October 37.3"° 33.8°° 350 46.5*° 54.2% 41.4"

Mean ;i 33.0° 32.9° 36.9° 44.6" 50.4*
6 August 67.0°%  60.0° 76.8°0 655"  83.7°° 70.6°
S sk ET T SR ol YR CN T

The hich hl h eptem cr . . 104. . 108. .

cne eSt(l’;f)nc enet 7 October 7954 67.6™¢  99.1%¢  89.7%¢  104.5*¢ 88.1*

Mean Sl 71.48 67.0° 92.4% 91.5 100.3*
b b b b b B
e NN SR S T
Number of axillary branches per 6Soptomber 1657 155 240" 205% 225" 19.8*
plant 7 October 11.7° 11.7° 20.3% 18.2% 20.3% 16.48

e 13.0° 13.5¢ 23.4% 1725 19.7%8

Mean

Dl (gl e B (Sils (glasals aiz (ge3] 5l eoliiwl b o yd gy Jleil o 40 Clo o 50 wlie g gl sloSilo
il oo Jliie SISl g ool SISl sasms lis o a4y So6S 9 S5 By >

Means with similar letters in each treatment are not significantly different (P<0.05) according to Duncan's multiple range test.
Capital and small letters indicate simple and interaction effects, recpectively.
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Table5- Theinteraction effects of different water requirements xsampling dates on fresh and dry weight and
dry mater precentagein Berberisthunbergii cv. Atropurpurea.

Sl 8515 dge o Water requirement % _of;W Sk
Traits Sampling date 20 40 60 80 100 Mean
6 August 547 72.2% 55.4% 57.7% 100.2*¢ 68.0°
. 23 August 74.1%  49.0° 103.3%¢ 82.7"¢ 132.4%¢ 88.34%
L > 05 6 September 520 591" 136.6" 131.1%° 159.5% 107.7%
Fresh weight (g) A
7 October 47.1¢ 52.5% 184.7* 117.8%¢ 146.9%° 109.8
Mean Sl 57.0° 58.28 120.0* 97.34" 134.7%
6 August 22.9% 27.9% 19.4° 20.9° 34.9%° 25.2°
o 23 August 307 206 48.1%¢ 32.47¢ 57.00¢ 37.8%
00 6 September 229% 248" 537 502" 64.6" 43.2°
Dry weight (g) A
7 October 21.6™ 21.0° 74.1° 48.7%° 60.2%° 45.1
Mean ;e 24.5¢ 23.6° 48.8%° 38.1B¢ 54.2%
6 August 41.6™ 41.7% 34.7° 37.5% 34.6° 38.0"
23 August 42.1% 43.0% 45.9° 40.3% 440 43.1°
esle 222 6 September 4420 418" 38.8% 38.3% 40.6% 40.7%
Dry mater precentage A
7 October 45.5° 41.3% 40.0ab 41.9% 40.9* 41.9
Mean ;e 43.4%  42.0%" 39.94° 39.58 40.0"°

Al (55l gire BT Sl (glasels wiz gl 5l eoliinl b ws s iy Jleil e j0 Cho ja y8 il By > ) sla Sl

il oo blate Ol S g ool Sl oaimolis i 4 S gS 5 S5 o>

Means with similar letters in each treatment are not significantly different (P<0.05) according to Duncan's multiple range test.
Capital and small letters indicate simple and interaction effects, recpectively.
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Table 6- Theinteraction effects of different water requirements xsampling dates on irrigation water useindex in
Berberisthunbergii cv. Atropurpurea.

wlbo &35 dgod o Water requirement % f;l ke

Treats Sampling date 20 40 60 80 100 Mean

6 August 0.213*  0.130° 0.060° 0.049° 0.065° 0.103*

S o 23 August 0.220°  0.074* 0.115* 0.058* 0.082* 0.110*

| ollelSeee ol gseptember  0.151° 0.081° 0118 0.082° 0.085° 0.103"

Irrigation water use index (kg.m™) 7 October 0.130°  0.064* 0.149* 0.074* 0.073* 0.098*
Mean ;5L 0.179*  0.087° 0.111% 0.066% 0.076®
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Means with similar letters in each treatment are not significantly different (P<0.05) according to Duncan's multiple range test.

Capital and small letters indicate simple and interaction effects, recpectively.
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Table 7- Theinteraction effects of different water requirements xsampling dates on freshnessindex in Berberis
thunbergii cv. Atropurpurea.

o 10 3 diges 4o Water requrment % ;s Slee

Treat Sampling date 20 40 60 80 100 Mean

] N 6 September  3.67° 4.00° 7.00°° 7.00° 8.67° 6.07°

Syl e lo 7 October 3.67°  3.67° 733"  767* 933" 633%
Freshnessindex  Mean Sl 3.67° 3.83%  7.17%  7.33*  9.00*
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Means with similar letters in each treatment are not significantly different (P<0.05) according to Duncan's multiple range test.
Capital and small letters indicate simple and interaction effects, recpectively.
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Table 1- of the effects of Si on physiological characteristics of geranium under salinity stress of CaCl,
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Sour ce of variation df Sy 3l Sy Cudg Sl Sl Ol s (glgizxo
Number of leaf Leaf area Electrolyte leakage Relative water content
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L 2 644.28" 1897701.13" 38.90" 13.49”
Silicic acid
Silicic acid x EC 4 38555 2127430.25" 2.04" 0.18"
sielejf ol 36 29.97 34820 0.30 0.049
Error
el 3.45 552 243 0.29
Coefficient of variance
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significant at 1% probability level.
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Figure 1- Mean comparison of relative water content (A), leaf area (B), electrolyte leakage (C) and leaf number (D) of
geranium under salt (EC) and Si.
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Table 2- ANOVA of the effects of Si on biochemical characteristics of geranium under salinity stress of CaCl,
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Figure 2- Mean comparison of Chla (A), Chlb (B), Total Chl (C) and proline (D) of geranium under salt (EC) and Si. Bars

indicate SE. M ean with the same letter () (row-wise) are not significantly different at P<0.05 according to Duncans multiple
rangetest.
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Table 3- ANOVA of the effects of Si on Stomatal char acteristics of geranium under salinity stress of CaCl,

i gile a3
Sour ce of vaeiation &35 Slaspo pSilo
df M eans of Squares
Slaey 0515 ol &jgy Job WP SWJghw dlasi
Somata gy, Somata g, s
ensty Stomata eng Stomata Number of
index width epidermal cell
SSo Sl cylan 2 1186.4" 1223625 11.87" 2327 81125
EC
sl 2 203.9 19494.8 6.16 3.12 75.705
Silicic acid
Silicic acid x EC 4 88.97" 8585.4" 1.33™ 0.199™ 83.69"
il 5 oLl 36 5.63 521.308 0.702 0.126 0.441
Error
2.368 2.24 2.44 3.408 0.994

Olyass g b
Coefficient of variance

Do pd N Jleas] e 13 )b dme g )b dmepf iy 4 ¥, NS
ns,**: non-significant and significant at 1% probability level.
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Table 4- Effects of Si on stomatal and biochemical characteristics of geranium under salt stressby CaCl,
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EC S o] Stomata Stomata $1459) Catalase Per oxidase
(ds/m) (MM) Number of diameter _Wwidth Stomata  (Unit/gfw)  (Unit/g fw)
epider mal cell (micrometer)  (micrometer) index
0 64.76+3.69b 33.50+0.66b 9.54+0.21b 1154.51+a 2.19+0.042e  0.57+0.014c
1.8 0.5 64.54+3.58¢ef 33.78+0.3%b 5.59+0.36a 1134.68+a 1.29+0.046g 0.44+0.012d
1 64.90+£3.52c 32.86+0.32b 10.20+0.28a  1156.97+a 0.96+0.014h 0.36+0.005e
4 0 65.61+3.07e 34.45+0.42b 10.46+0.31d 948.66xC 3.32+0.04c 0.64+0.009b
0.5 65.44+3.07e 35.28+0.93b 10.48+0.25bc  858.77+d 2.58+0.08d 0.54+0.003c
1 65.87+3.32d 33.82+0.87b 10.64+0.58b 980.19+c 1.74+0.03f 0.45+0.005d
6 0 70.17+2.24f 34.48+1.25b 10.67+0.18cd  893.65xd 4.58+0.13a 0.76+£0.01a
0.5 69.78+2.11b 35.40+0.85a 10.96+0.25bc 949.0+c 3.67+0.07b 0.67+0.004b
1 70.50+2.17a 35.10+1.06a 11.18+0.46a  1069.69+b  2.63+0.07d 0.56+0.009c
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Values followed with the same letter(s) (row-wise) are not significantly different at P<0.05 according to Duncans multiple range test.
Values are the mean of five replications + S.E.
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Figure 3- Stomata cell in SEM. Right: plant treated with 6 dYm EC without silicon and, Left plant treated with 6 dm EC
and 1 mM silicon
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Figure 4- Stomata density of geranium under salt (EC) and Si. Barsindicate SE. Mean with the same letter (s) (row-wise) are
not significantly different at P<0.05 according to Duncan multiple range test.
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Introduction: Brassica Oleracea L. is biennial of cabbages family. This plant is valuable for its leaves and
resistivity against cold weather. Cabbages are resistant to cold and suitable for landscape in cold areas. In some
ornamental plants, the control of plant size, vegetative growth and size reduction is necessary to enhance sale.
Salicylic acid is a phenolic compound that is produced naturally in plants and on multiple factors affect. Cycocel
is one of the retarder material to the growth. This research was performed in order to best retarder concentration
of growth factors to improve the quantity and quality of ornamental cabbage landscape.

Materials and Methods: This study was done as factorial experiment in a randomized complete block
design with three replications. Experiment was performed with two factors of cycocel with four levels (0, 50,
100, 150 mg.lit™) and salicylic acid with four levels ( 0, 50, 100, 200 mg.lit™") by spraying and every of them
with three replications. In this experiment, traits such as plant height, antocianin, resistivity against cold weather,
electrolyte leakage, rational component of water, chlorophyll, wet and dry weight of leaves, wet and dry weight
of roots and the number of leaves were investigated. 80 numbers of uniform seedlings of ornamental cauliflower
varieties of purple were prepared and after the reached the stage of 5 and 4 leaves to the pot of 10 to 15 cm and
then after a short growing period for the the main land (bed) in loam soil with distance of 30 cm they were
transferred. The treatment of salicylic acid and CCC two times and as foliar application on the leaves of cabbage
was performed them with an interval 24 to 48 hours. The first stage of treatment on 18 and 19 November and
after a few days of planting cabbage and establish them in the land, was performed. Statistical analysis using
software MSTATC and comparing the average results using Duncan's multiple range test was performed.

Results and Discussion: Result from variance analysis showed that using of cycocel and salisilic acid have
effect on growing, antocianin, number of leaves, rational component of water, chlorophyll, net weight of wet
and dry leaves and roots, is significant in the level of one percent. The highest percentage of electrolyte leakage,
leaf number, leaf and root dry weight and fresh weight were observed at 200 mg/ liter. The plant height,
anthocyanin, cold resistance and Fresh weight of root were in control. High levels of chlorophyll and relative
water content were observed in 100 mg/ liter. The use of Cycocel had a significant effect on growth traits. The
highest dry weight of leaves, root dry weight and the highest percentage of electrolyte leakage in the treatment of
150 mg/ liter and the highest plant height, the highest percentage of relative water content and chlorophyll was
observed in control. Most of the leaves, anthocyanin and cold resistance at the level of 50 mg/litter and highest
fresh weight were observed at 100 mg/litter. The cycocel had no significant effect the growth traits.

Results showed that significant interactions SA and CCC one percent of levels on plant height, electrolyte
leakage, number of leaves, anthocyanins, relative water content, chlorophyll content, leaf dry weight and root
dry weight and the significant other traits has not. The results showed that spray application separately SA and
CCC and the interaction of these compounds had significant effects on the plant height, anthocyanin extract,
chlorophyll conten, fresh weight of root and dry weight of root. The results showed that the Cycocel and
interaction of SA and CCC had a significant effect on the relative water content, but salicylic acid alone had no
significant effect, which may be no significant in this experiment due to lack of relative water content in the
presence of a low level of salicylic acid and or the duration of treatment was low. Cycocel alone and
combination of SA and CCC had significant effects on dry weight of leaves, but salicylic acid alone had no
significant effect.

Conclusions: Therefore, to increase the quantity and quality characteristics of ornamental cabbage treatments
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Salyslyk acid concentration of 200 mg | cycocel concentration of 150 mg per liter is recommended.

Keywords: Brassica Oleracea, Cycocel, Morphologic traits, Salisilic acid
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Introduction: In order to response to greater demand for wild medicinal plants consumption, it has been
recommended that wild medicinal plants can be brought into cultivation systems. Cichorium pumilum Jacg. is an
annual species of Asteraceae family, that has a long history of herbal use and is especially of great value for its
tonic effects upon the liver and digestive tract. The root and the leaves of chicory are digestive, hypoglycemic,
diuretic, laxative and tonic. Using chemical fertilizers can be easily lost from soils through fixation, leaching or
gas emission that can lead to reduced fertilizer efficiency. The applications of organic fertilizers such as compost
and vermicompost can be considered as a good management practice to increase cropping system sustainability,
reducing soil erosion and improving soil physical, chemical and biological properties. Soil microorganisms have
a significant role in regulating the dynamics of organic matter breakdown and the availability of plant nutrients
such as nitrogen, phosphate and sulfur.

Materials and Methods: For evaluating the effects of organic, mineral and biological fertilizers on seed
yield and yield components of dwarf chicory (Cichorium pumilum Jacq.), a field experiment was conducted at
the Agricultural Research Station, the Ferdowsi University of Mashhad (36°16' N, 59°36' E, elevation 985 m)
during growing season of 2011-2012. The experimental layout was factorial based on randomized complete
block design with four replications. The experimental treatments were all combination of organic and chemical
fertilizers (compost 4 t/ha, vermicompost 4 t/ha, urea fertilizer 130 kg/ha and control) and biological fertilizer
(biosulfur biofertilizer + pure sulfur 100 kg/ ha and control). Before conducting the experiment, soil sample were
taken from the depth of 0-30 cm, and physical and chemical characteristics of the soil and also used compost and
vermicompost were determined. All fertilizer treatments were added to the soil and mixed well with the soil
before sowing. In order to avoid leaching, all urea fertilizer was divided to two parts and these were used in two
dates during the growth period. Cichorium pumilum Jacq seeds were hand sown in 2.5 x4 m plots in five rows
and with plant density 20 plants m2. Before harvesting the grain, five plants were randomly selected in each plot
from 2500 cm? (50x50cm) and their characteristics and traits such as plant height, number of tiller per plant,
number of branch per plant, number of inflorescence per plant, number of seed per inflorescence, number of seed
per plant and seed weight were determined. For statistical analysis, analysis of variance (ANOVA) and Duncan
multiple range test at 0.05 level were performed using SAS version 9.1 (SAS Institute Inc., Cary, NC, USA).

Results and Discussion: The Results indicated that studied factors and their interactions had not significant
effect on morphological traits (plant height, number of tiller per plant, number of branch per plant) and on yield
components of seed such as: number of seed per inflorescence, 1000-seed weight, seed weight per plant, seed
yield and harvest index (HI). The results showed that organic and chemical fertilizers had significant effect on
number of inflorescence per plant, number of seed per plant, biological yield (p< 0.05).The highest number of
inflorescence per plant, number of seed per plant and seed weight per plant were observed in chemical fertilizer
+ biosulfur biofertilizer treatment. The highest seed yield (1489 kg.ha™) obtained from compost + biosulfur
biofertilizer treatment. Chemical fertilizer + biosulfur biofertilizer treatment (7576 kg.ha™) produced the highest
biological yield. It seems that because of high solubility of chemical fertilizer, nutrients are immediately
available to the plants therefore, plants can use nutrients of chemical fertilizer faster than other fertilizers.
Biofertilizer and organic fertilizer can improve soil properties and also through nutrient supply, improves plant
growth.

Conclusion: In this study, it seems that the morphological traits (plant height, number of tiller and number of
branches per plant) and yield components such as the number of seeds per inflorescence and seed weight were
influenced by genetic characteristics and fertilizer treatments had little effect on mentioned traits and the plant
was able with nutrient available in soil, overcome its needs. Overall in this study, results showed that the use of
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compost combination with biosulfur biofertilizer had positive effect on studied traits of dwarf chicory and use of
them can be an effective step towards sustainable production and replacement use of chemical fertilizers.

Keywords: Biosulfur biofertilizer, Chemical fertilizer, Compost, Vermicompost
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Introduction: Melon is a tropical species that originates from Iran or Africa and Iran, Afghanistan, Turkey,
Russia, Saudi Arabia, India and China are the most important centers of genetic diversity of cultivated varieties
(1). The original area for cantaloupe and melon is Iran. Dry and warm climate is the best condition for Melon.
This plant needs heat and light for good grows. Cloudy and rainy weather at the time of fruit ripening may affect
melon taste and quality(2). According to the FAO statistics in 2012, the total area devoted to melon was
1,339,006 hectares with an average yield of 23.8 tons per hectare and 31,925,787 tons production. The highest
production belonged to China (55% of world production). Iran produces about 5.4 percent of world production
which is about 1450000 tons from 80,000 hectares (2).

Recently, a great number of studies have studied the correlation between melon yield and its components.
The first branch (5), the number of primary branches, the number of fruits per plant and fruit weight per plant
(6), length and width of fruit and fruit shape index were the most important melons traits which have been
evaluated by other studies (4). Fruit yield has significant positive correlation with the length of the stem, primary
branches, the date of the first appearance of female flowers and fruit weight. Studies revealed that there is a
negative correlation between the number of fruits per plant and the average fruit weight.

Materials and Methods: This study was conducted in 2008 with 17 landrace seeds collected from different
locations of Khorasan provinces included Kashmar, sarakhs, Boshruye, Sabzevar, Dargaz and Bajestan.
Experiment was designed based on randomized complete block design with three replications at agricultural
Research Station of Khorasan Razavi.

Results and Discussion: The cultivars did not show any different in the time of emergence as all of them
emerged 4 to 7 days after the first irrigation. The comparison showed that melon cultivars were significantly
different in all traits except of number of stems per plant. Melon cultivars KohsorkhKashmar, Abbasshori, Haji
Mashallah and Jafarabadi were similar in yield and showed greater yield than other cultivars. In this experiment,
Khatooni with maximum area in khorasan had highest yield in compare with other cultivars. Khatooni yield was
28.72 tons per hectare. The lowest yield belonged to ghanat s Boshrooye (equal to 18.83 tons per hectare),
chahPaliz (17.4 tons per hectare) and kharmansarakhs (with 16.94 ton per hectar). Jafarabadi cultivar had the
biggest fruits and ghanatboshrooye and bakharmansarakhs had the smallest fruits. The average weight of a
melon fruit Jafarabadiwas 3.50 kg in white ghanat Boshruye or bakharman sarakhs was 1.93 kg. kohsorkh
kashmar and abbasshory with 3.4 fruits per plant and mahali boshroye and zinabadwith 2 fruits per plant had the
highest and lowest number of fruits respectively.

Cluster analysis for all of traits put 17 melon cultivars into four groups, first group consists of a ghasri,
zemestani Mashhad, the second group consisted of ghanat Boshrooyeh, Jabbari, mahali sarakhs, Jafarabadi,chah
Faliz, mahalli Boshrooyeh, Dargazi, zinabadi, Bakharman sarakhs, the third group were included Abbaspoor
and KohsorkhKashmar and finally Haj Masha Allah, khatoni and bandi were placed in fourth.

Cluster Analysis for yield put melon genotypes into 4 groups, first group consisted of dargazi, zinabadi,

zemestani mashahd, mahalli boshrooyeh, mahalli sarakhs, ghasri and khaghani with average yield of 24.7 t/ha
and the second group consisted of bakharman sarakhs, chah faliz and ghanat boshrooyeh genotypes with
average yield of 23.6 t/ha, Jabbari and khatoni put in thrid group with average yield of 29.2 t/ha and the other
genotypes put in 4th group with average of 30 t/ha yield.

Cluster Analysis for number of fruits divided melon genotypes to 4 groups, First group with highest number
of fruit consisted of dargazi, zinabadi, zemestani mashahd, mahalli boshrooyeh, bakharman sarakhs, chah faliz,
ghanat boshrooyeh with average of 2.5 fruits.

Factor analysis showed that traits used in this experiment covered 73 percent of variation in melong
genotypes and traits were divided to 4 components the first one consisted of yield, fruit weight, fruit number,
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fruit length, fruit width, seed weight and dry weight which covered 16 percent of variations. The second
component included length of plant with covering 11.7 percent of variation, fruit Hole diameter and fruit width
were put in third and fourth component with covering 10 and 7 percent of variation respectively.

Keywords: Correlation, Dendograph, Diversity, Grouping, Sugar percent
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Introduction: The GF677(PrunusamygdalusxP. persica) is a peach rootstock tolerant to Fe deficiency.
Nowadays, it is mainly propagated through micro propagation. Widening and undesirable growth of leaves as
well as poor rooting are major problems during its in vitro culture. GF-677 is one of the most suitable rootstocks
for almond and peach used in calcareous soils to overcome lime-induced chlorosis. Therefore, in vitro micro
propagation is important for commercial purposes. Using liquid medium, it may be possible to reduce costs to a
level lower than solid medium and liquid medium is better than solid medium in growth. Both the brand and
concentration of agar also affect the chemical and physical characteristics of a culture medium. One of the main
factors on micropropagation is hormone specially BAP. Furthermore, shoot branching depends on the initiation
and activity of axillary meristems, which usually controlled by cytokinin. The rooting stage, the induction of
roots on explants from in vitro culture is crucial part in any micropropagation process. The ability of plant tissue
to form adventitious roots depends on interaction of many exogenous and endogenous factors, including
hormone. Most reports of adventitious root induction of woody species have involved treatments with exogenous
auxins such as IBA, NAA or IAA. Dimassi-Theriou (1995) for rooting of GF-677 compared different culture
media and results on the rooting of these rootstocks depend on the type of medium culture.

Materials and Methods: Axillary shoot of GF677 was cultured on both liquid and solid media. In
proliferation step both liquid and solid media (MS, DKW and WPM) were used in primary stages of the
experiment. Medium containing BAP 1mg.land™ NAA 0.1mg.I"". Under growth chamber conditions, light
intensity was maintained at 2500-3000 lux with an 8-hour dark period. For rooting, 3-4 cm-long shoots from
previous culture were transferred to 1/2 MS medium containing IBA (0, 0.5, 1 and 1/5mg.I™) and 6, 0 g I'* agar.
Darkness during the last week of the rooting phase has been shown to be necessary in stimulating rooting in
some woody species. Note that the room temperature was maintained at 25°C during this experimental stage.
The experiment was carried out based on factorial adopted completely randomized design with 5 replications per
treatment. Explants shoot lengths, shoot numbers, root lengths and root numbers were recorded after 4 weeks
which propagated plants via tissue culture were transferred to soil medium using 50% peat and 50% perlit
mixture.

Results and Discussion:

Shoot proliferation: The observation indicates that there were significant differences between solid and
liquid media. Best results were achieved for proliferation by liquid medium and among which MS obtained the
highest frequency. The highest number of shoot was observed in MS medium and the lowest number of shoot
was observed in WPM medium. Increasing mineral concentration resulted in increased multiplication, growth
rate and total mineral uptake by GF677 explants.

Root initiation of in vitro: Various concentrations of IBA showed significant differences. The maximum
number of roots and root length were observed in the medium containing 0.5 mg.I™" IBA. The best results were
obtained for rooting in liquid 1/2 MS supplemented with 0.5 mg.I™ IBA. The mean survival of the plants were
transferred to liquid medium (75%) and mean survival of the plants were transferred from the solid culture
medium (50%).

Conclusion: In conclusion, a micropropagation system for GF677 has been worked out utilizing nodal
explants. Our investigation showed that the liquid MS medium with 1 mg.lit"* BAP was the best for proliferation
of GF677 and micropropagated plants were rooted and established in soil successfully. WPM medium is higher
in chloride level which has been reported to result in growth depression in plants due to inhibited nutrient
uptake, transport and utilization of nutrients variation in multiplication and growth of explants can be explained
on the basis of water potential and mineral availability to the explants in the liquid medium. Many investigators
have reported that IBA has a better effect on promoting adventitious root formation in comparison to I1AA. The
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best results were obtained for rooting in 1/2 MS supplemented with 0.5 mg. I/1 IBA.

Keywords: IBA, Liquid Medium, Proliferation and Rooting
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Introduction: Cornus is a very large genus which comprises 40 species of shrubs and trees native to Central
and Southern Europe and parts of Western Asia. Many species are grown as ornamentals. Only a few species are
grown for their fruits, chief among which is the cornelian cherry (Cornus mas L.). Study on the nutritional value
of the cornelian cherry has focused on nutrients which play a role in preventing diseases such as scurvy. Fresh
cornelian cherry fruits contain twice as much vitamin C as oranges. The aim of this study was to investigate the
distribution and physicochemical properties of cornelian cherry (Cornus mas L.) fruits in Iran.

Materials and Methods: Distribution of cornelian cherry was traced on the map according to the visitation
of the different provinces. In order to study the characteristics of the fruit, samples were taken from five different
areas and various parameters were evaluated. Fruit and seed weight (g) were measured by a digital balance with
a sensitivity of 0.001 g (Scaltec Company, Gottingen, Germany; model SPB31). Fruit length (mm), fruit
diameter (mm), seed diameter (mm) and seed length (mm) were measured using a digital vernier caliper with a
sensitivity of 0.01 mm. TSS was determined by refrectometry of one drop extracted juice of each fruit at 25°C
(Kyoto Electronics Manufacturing Co. Ltd., Japan, and Model RA-250HE). TA was determined by titration and
the pH value was indicated by pH meter (HBJ-260). In addition, total ascorbic acid content was determined by
the dinitrophenylhydrazine (DNPH) method. Data were subjected to calculate of descriptive statistics by SPPSS
and means were separated by Duncan’s multiple range test at p<0.01 significance level.

Results and Discussion: Cornelian cherry trees are spread in East Azerbaijan, Qazvin and Gilan provinces
across Iran. In these regions, cornelian cherry trees are grown at altitude between 300 and 1525 m. Despite the
high nutritional value, high anthocyanin, its widespread use in medicine and the treatment of certain diseases,
unfortunately, few researches have been done on its fruit. The most geographical distribution of cornelian cherry
in East Azerbaijan province was found in northern regions. Moreover, in Qazvin province, the highest
geographical distribution of cornelian cherry was in the north and northeast directions of it. The result of
descriptive statistics showed that measured traits have different variation. Furthermore, the results indicated that
the highest variation was observed in seed weight (42.86 %). The results showed that fruit weight varied from
1.09 to 4.66 g, whereas seed and flesh weight ranged from 0.11 to 0.4 g and 0.97 to 4.36 g, respectively. Average
fruit length was between 13.89 and 27.87 mm, and the average diameter of them was between 9.89 and 20.22
mm. The content of ascorbic acid ranged from 30 to 255 mg.100 g™ fresh weight. The total soluble solids and
total acidity were between 5.5 and 20.2% and between 0.7 and 3%, respectively. In other studies, the average
fruit weight of 0.55 to 2.9 g, flesh to seed ratio of 2.05 to 12.62, fruit length to diameter ratio of 1.18 to 2.35,
seed length of 10.16 to 14.94 mm and seed diameter of 5.14 to 7.1 mm have been reported. The different results
observed between our study and other studies may be due to various environmental conditions. The important
aims in breeding programs of cornelian cherry are the improvement of yield and fruit characteristics such as size,
flesh to seed ratio, flavor and etc. In this study, cornelian cherry trees grown in Almut region had the higher fruit
weight, fruit length and diameter and flesh to seed ratio than other regions. Therefore, cornelian cherry trees
grown in this region can be used for breeding programs. According to the results, the biggest fruit was observed
in Alamut region. Important sources of cornelian cherry germplasm are being lost because stands are being cut to
produce walking sticks and other uses. Therefore, selecting and evaluating varieties of cornelian cherry should
be done as soon as possible. Also, the results of mean comparison showed that fruit weight, flesh weight, flesh to
seed ratio, fruit length, fruit diameter, fruit length to fruit diameter ratio, total soluble solids (TSS) and TSS to
titratable acidity (TA) ratio were higher in cornelian cherry trees grown in Alamut (Hir) region, While the
highest TA value was observed in cornelian cherry trees grown in the Koohin (Yuzbashi) region. The lowest
seed weight, seed length and diameter were observed in cornelian cherry trees grown in the kaleybar region. But,
the fruits of cornelian cherry trees grown in kaleybar region had the highest vitamin c. While, the lowest vitamin
c was observed in fruits of cornelian cherry trees grown in the Kohin (Yozbashi) region. So, the cornelian cherry
trees grown in the Kalebar region can be used for increasing vitamin C content in breeding programs.
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Conclusions: In general, this study showed that the cornelian cherry trees grown in Iran have wide
biodiversity. It was also found that the fruits of cornelian cherry trees grown in Alamut region larger than the
other areas, while the highest vitamin C content was observed in fruits of cornelian cherry trees grown in
Kaleybar region. The results of this study can be used to select the superior cornelian cherry genotypes for
commercial cultivation. Germplasm resources provide a sustainable source of genetic raw material for improving
cultivated varieties. Because, these germplasm resources contain gene related adaptation and high productivity.
Therefore, the conservation of germplasm resources is paramount importance for reliable and sustainable food
production for future generations.

Keywords: Anthocyanin, Distribution, Genetic Erosion, Vitamin C
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Introduction: Homozygous doubled haploid lines production through induction of androgenesis is a
promising method to accelerate the classical breeding program. However, this technology is relatively under-
developed in tomato so that improvements in methodology are required. Tomato (Lycopersicon esculentum Mill)
is one of the most important vegetables which in addition of it is importance as a food, is utilized as a model
plant for cytological and cytogenetic studies. Tomato breeding programs are often based on the production and
selection of hybrid plants. To produce hybrid plants and application of features that is needed to breed pure lines
with high specific combining abilities, new technologies such as doubled haploid production through induction
of androgenesis can be an effective strategy to provide pure lines in tomato. One of the critical factors for
induction of androgenesis in tomato is to use of microspores being in appropriate developmental stage.
Cytological examination is one of the most accurate methods for determining the correct stage of microspore
development. In this study, a number of characteristics were evaluated including the cytological properties of
normal microspores development and pollen grains as well as the relationship between length of flower bud and
anther length.

Materials and Methods: In this study, four varieties of tomato including Mobil-Netherlands, Baker, U. S.
Agriseed and Khoram were chosen. To determine the appropriate stage of microspore development for Anther
culture, cytologycal studies were accomplished at different size length of flower buds (2.0-7.9 mm). Collection
of flower buds to conduct experiments was done during 10-40 days after flowering for each cultivar. Flower
buds collected early in the morning hours and within the containers closed-door ice were transported to the
laboratory. To investigate the correlation between the length of flower bud and anther length, randomly selected
from within each group of three flower buds, and their length was measurement. Then anthers were removed and
anther length was measured for each flower buds. A total of 240 anthers, sixty anthers from each cultivar, were
examined by microscope. In order to examine the development stage of microspores and pollen grains, flower
buds at different length (5-10 mm) were calculated. Flower buds were incubated at 4 °C for 15 minutes and
stained in acetocarmin %4 solution and squashed. In order to determine the relative frequency of each stage of
the development of microspore and pollen, microspores at least 100 randomly in different parts of prepared
slides were counted. Average relative frequency of different stages, meiosis, tetrads, microspores young and old
and young and mature pollen grains with a standard deviation was calculated. Cytological studies were
accomplished by microscopy research Olympus B X 51 and photographed by a digital camera D P 70. All
analysis was conducted using statistical software JMP 8.

Results and Discussion: The time of anthers collection for the induction of haploid is very crucial. In order
to determine the appropriate steps to carry out pre-treatment induced changes in the normal development of
microspores embryogenesis and cytological properties in various stages of division and development should be
monitored. The results showed that there was a significant correlation between the length of flower bud and the
anther length (r = 0.8, P <0.0001). Cytological studies showed that the normal pathway of microspore
development in tomato could be divided into three phases: meiosis to tetrad formation, tetrad separation,
differentiation and maturation of microspores. At each stage, microspore size and morphological characteristics
were different. The highest frequency of meiotic microspores stage to the mid-uninucleate stage was in length
4.0-4.9 mm of buds.

Conclusions: According to the results of this study can be replaced flower buds during the anther criteria to
determine the appropriate microspores cultured in vitro to be used as a significant correlation between the length
of the flower buds and anthers over there. The findings can be used to determine the appropriate steps for

1, 2 and 3-MSC. Student, Professor and Assistance Professor Department of Biotechnology and Plant Breeding, Faculty
of Agriculture, Ferdowsi University of Mashhad

(*-Corresponding Author Email: Najib.r.1367@gmail.com)

4- Assistance Professor Department of Research Legumes, Research Center For Plant Sciences, Ferdowsi University of
Mashhad



122 Journal of Horticultural Science Vol. 30, No. 4, Winter 2017

pretreatment, changes in the normal development and implantation of embryos used microspore. It seems that it
could be possible to determine the right time to harvest flower buds for deviation of normal development of
microspores to saprophytic pathway to induct haploid callus or embryogenesis.

Keywords: Androgenesis Induction, Haploid, Microspore Development
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Introduction: Germination of every plant species respond to temperature variation in particular way.
Germination is critical stage in plant life cycle. Seed germination is a complex biological process that is
influenced by various environmental and genetic factors. The effects of temperature on plant development are
the basis for models used to predict the timing of germination. Estimation of the cardinal temperatures, including
base, optimum, and maximum, is essential because rate of development increases between base and optimum,
decreases between optimum and maximum, and ceases above the maximum and below the base temperatures.
Usually, a linear increase in germination rate is associated with an increase in temperature from base temperature
(Tb) to an optimum. An increase of temperature from the optimum will reduce the germination rate to zero. To
determine the best planting date for plants, it is necessary to find the base (Th), optimum (To) and maximum
temperatures (Tc) for seed germination. These are known as cardinal temperatures. Modelling of seed
germination is considered an effective approach to determining cardinal temperatures for most plant species,
although these methods have some limitations due to unpredictable biological changes. The results of fitting
mechanical models are useful for evaluating seed quality, germination rate, germination percentage, germination
uniformity and seed performance under different environmental stresses such as salinity, drought, and freezing.
Regression models incorporating more parameters can produce more precise estimates. Cardinal temperature
was determined using segmented and logistic models in millet varieties and seedling emergence of wheat. In the
dent-like model at lower-than-optimum temperature, a linear relationship holds between temperature and
germination rate. This relationship remains linear at higher-than-optimum temperatures, but with a reducing
trend. With increasing temperature, germination rate increases linearly up to an optimum temperature.

There are many cultivars of turfgrasses available each year and this large number can make your choice
difficult. This guide is designed to help you decide which cultivars to use from those that have performed well in
tests in Mashhad and are commercially available. When choosing a turf grass, consider the environmental
aspects of where you plan to establish the turf and the cultural techniques that you will use to manage the grass
and then choose the appropriate grass for your situation.

Materials and Methods: In order to determine cardinal temperatures in five cultivars of turfgrass (Festuca
arundinacea asterix, Festuca arundinacea eldorado, Festuca arundinacea starlet, Lolium perenne and Bermuda
grass) in eight temperature levels (5, 10, 15, 20, 25, 30, 35, 40°C), factorial experiment was conducted in
completely randomized design with four replications in research laboratory of Faculty of Agriculture, Ferdowsi
University of Mashhad.

In the end of experiment measuring the following indices:

Final Germination Percentage (FGP) and Germination Rate (GR) were calculated based on below equation:

FGP=(n/N) x 100

In this equation, n is the number seed germination at the end of the trial and N is the total of seeds.

- (g
GR_=1 (di)
gi: the number of seed germination in every count and di:the number of days to counting until n-th day.

The base (Th), optimum (To) and maximum temperatures (Tc) for seed germination were calculated based on
below equation.

= :l X<To y= ax’ + bx+ ¢
b+ +/bT — dac
2n
Data was analysis with MSTAT-C, Minitab ver, 13 and Excel software and means were comparative with

Th, Tc =
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Dunkan multiple range test in 5 percent probability.

Results and Discussion: Results showed that the germination percent, germination rate, radical length,
plumule length, root to shoot and seedling vigor index are affected by temperature, variety and them interaction
(P<0.05). Most characteristics were observed at 25°C. For example maximum germination percent and rate were
obtained in Festuca arundinacea asteri, most radical length and plumule length were noted in Lolium perenne
and maximum seedling vigor index was noted in Festuca arundinacea Eldorado. Higher and lower temperatures
than the optimum temperature decreased significantly on the values found. There was variation in response to
cardinal temperatures between varieties of grass.

Conclusion: Rate of germination at each temperature for each genotype was computed as the inverse of time
taken for 50% of the seeds to germinate. Rate of germination for each genotype at different temperatures was
modelled with temperature to determine the base (t,), and optimum (t,,;) temperatures. Response of germination
to temperature for each genotype was calculated as the slope of a linear regression of the rate of germination on
temperature below toy. Range in base temperature among the genotypes was between 4°C and 8.7°C differences,
the optimum temperature among the genotypes was between 23°C and 30.5°C differences and the maximum
temperature among the genotypes was between 41°C and 49.1°C differences but was statistically significant
though they might be biologically significant. It seems, because of the diversity of tropical and cold temperatures
to be different ecotypes.

Keywords: Cardinal temperatures (max, opt and min), Lawns cultivars, Seedling vigor
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Introduction: Ajowan (Carum copticum Benth. & Hook.) is an annual herbaceous essential oil bearing plant
belonging to the Apiaceae family, which grows in India, Iran, and Egypt. Ajowan seeds have essential oil as an
active substance, which is used in pharmaceutical industry as a diuretic, antivomiting, analgesic, antiasthma,
antispasmodic and a carminative. Nitrogen is a part of all living cells and is a necessary part of all proteins,
enzymes and metabolic processes involved in the synthesis and transfer of energy. Also, nitrogen is a part of
chlorophyll, the green pigment of the plant that is responsible for photosynthesis. Generally, proper agronomic
management including suitable plant density has a high influence on growth and yield of medicinal plants. In
this regard, Kloss et al., (2012) highlighted the need for strategies to improve crop growth, make irrigation more
efficient and sustainable and conserve farmlands. In addition, yield is influenced by inter-row spacing and
sowing density. Ghilavizadeh et al., (2013) have reported that application of suitable amount of nitrogen
fertilizer and plant density of 25 plan/m? increased seed yield, essential oil yield and essential oil content of
ajowan. In another research, Borumand Rezazadeh et al., (2009) reported that the plant density of 50 plant/m?
have produced the highest seed yield, essential oil yield and essential oil content. Generally, with regard to
importance of medicinal plants and the necessity of understanding their crop and the impact of plant density and
nitrogen fertilizer on the performance of these plants, this study was conducted to investigate the impact of these
factors on some traits of ajowan.

Materials and Methods: In order to evaluate the effect of plant density and nitrogen fertilizer on different
traits of ajowan (Carum copticum L.), an experiment was conducted using factorial based on randomized
complete block design with three replications at Agricultural and Natural Resources Research Center of Yazd in
2012 growing season. Treatments included three levels of plant density (60, 120 and 180 plant per m?) and three
levels of nitrogen fertilizer (60, 90 and 120 kg/ha). The geographical location of the experimental station was
55°52" S and 29°52" N with the altitude of 1120 m. Each experimental plot was 6 m long and 2 m wide with the
spacing of 30 cm between the rows. Ajowan seeds were directly sown by hand on 3 April, 2012. To measure the
characteristics of number of umbel per plant, flowering branches and diameter of top of plant with respect to the
margin effect, 10 plants were randomly selected from two central rows of each plot and mentioned traits were
measured and the means of each traits in each plot were used in the analysis. For evaluating seed yield, essential
oil yield and content, 1 meter of each plot was harvested. For statistical analysis, MSTAT-C software was used
to compare means at the 5% probability level by Duncan's multiple range test.

Results and Discussion: The results showed that the highest number of flowers per plant (25/27), number of
flowering branches (7/77), diameter of top of plant (32 ¢cm), seed yield (301/4 kg/ha) and essential oil yield
(12/45 kg/ha) were obtained from 60 plant per m? and 120 kg/ha nitrogen. Among the treatments, only the effect
of nitrogen fertilizer was significant on essential oil content, so that, application of 120 kg/ha nitrogen produced
the highest essential oil content (4/07). Our results are in agreement with the findings of Borumand Rezazadeh et
al., (2009) who reported that, the highest traits of ajowan was obtained in plant density of 50 plant/m?. Seed yield
had positive and significant correlation with plant height, number of umbel per plant and number of flowering
branches.

Conclusion: Generally, it is concluded that, increasing the plant density with enhancing the interspecific
competition for light, nutrients, water and other resources, had negative effect on traits of ajowan. Furthermore,
the findings of this research indicated that ajowan had high requirement for nitrogen to produce a reasonable
yield. So, more researches at different conditions are necessary to evaluate the effect of intercropping, rotation,
bio-fertilizers and composts on different traits of ajowan. Generally, it seems that more researches are needed for
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investigating the effect of different plant densities and nitrogen fertilizers on qualitative and quantitative traits of
ajowan.

Keywords: Diameter of top of plant, Flowering branches, Umbels/plant.
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Introduction: Because of harvesting of widespread volume of pomegranate production in a short time from
late summer to early autumn and due to the lack of appropriate conditions of storage, a large part of which is lost
prior to the market presentation or its cost is reduced due to the widespread presentation. Some studies
investigated different methods for long-term storage of pomegranate, including use of alternative heating, low
temperature, controlled atmosphere and growth plant regulators. Pomegranates are usually kept at temperatures
below 5 °C only for 2 months, and then, frostbite to form of surface stains, skin browning; discolouration and
browning of Arils and separator membrane are appeared. However, sensitivity to frostbite is a major problem for
pomegranate storage, but generally the most important limiting factor for pomegranate storage is the growth and
development of fungal contaminations, especially on the part of the throat. This problem is usually intensified at
temperatures above 5 °C to prevent frostbite pomegranate. Therefore, for long-term storage of pomegranate, dual
problem exists. It means that to reduce frost, we have to use higher temperatures or plastic covers, and on the
other hand all these conditions can intensify the fungal decay in pomegranate. Recently, the interest of
consumers has increased to food products with better quality, fresher and easier access. In this regard, packaging
materials and packaging methods with the use of modern and appropriate techniques play vital role in reducing
food wastes and production which is caused to healthier products. Considering the importance of extended life
storage along with the preservation of favorite pomegranate quality, so the objective of this study was to
investigate the effects of four types of coverage on the quality of pomegranate.

Materials and Methods: Maikhosh pomegranate cultivar was used for this study. Samples were taken
directly from the Najaf Abad city orchards at the same conditions. Fruit weight was measured at the beginning of
the experiments using a digital balance and then pomegranate samples were coated and stored at 4 °C for 105
days and every 35 days, the physical and chemical properties of pomegranates were measured. Initial weight of
the samples stored were measured every 35 days and the percent of weight loss was calculated using Equation
(initial weight-secondary weight / initial weight) x 100. In addition, the outer skin browning of fruits as one of
the frostbite indices was examined. The sphericity coefficient i.e., the degree of similarity of each sample to
sphere was expressed as Q = (abc) ~(1/3) / a x100 The total surface area of the samples was determined using
relationship S=m [((abc)] ~(1/3))*2. Area brown skin of the samples was calculated by application of Imag j
software. The percent of browning index was calculated by relationship (brown area of sample)/( total surface
sample area), and each percentage of browning fruit were given from zero to five and frostbite percent was
measured using relationship, percent of frostbite = (marks total x100)/(humber of biopsied samplex5). Firmness
was measured using a manually penetrometer (ABI-ASA, Netherlands) equipped with a probe with 8 mm
diameter. The pH values were measured using a pH-meter (MTT65, Iran) for the measurement of pH, 1 ml of
pomegranate juice was mixed with 9 ml of distilled water using two device buffer solution with pH = 4 and pH
=7. The TA was determined by mixing 1 ml of pomegranate juice with 9 ml of distilled water in the presence of

phenolphthalein and titrating with 0.1 mol L-1 NaOH (PH 8.1) and using a calculated relationship

TA=(Mx0/0064%100)/W. TSS contents were recorded in a soluble refractometer (ATAGO, Japan) with
values being expressed as “Brix. The color content and intensity were measured using strewing pomegranate
juice into centrifuge tubes with length of 20 ml and was centrifuged at 4000 rpm for 15 minutes. Then, the
absorbance within 420-520 nm was measured in a spectrophotometer, and finally the color content and intensity
was calculated by A520 + A420 and A420 /A520, respectively. Statistical analysis was performed using SAS
software. Differences among means were tested for significance by ANOVA procedures and LSD test.

Results and Discussion: The analysis results showed that the coating treatments had a significant effect on
all properties while storage period had a significant effect only on pH, percent of weight loss, frosting percent,
acidity and soluble solids content. The samples coated by chitosan solvent 1% showed greatly weight loss in
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comparison with other coating treatments. Because the high concentration of chitosan causes preservation
moisture between chitosan and skin of fruit that this could increase the activity of the aerobic pathogens, decay
and higher weight loss. Firmness of fruits coated by liquid paraffin greatly reduced during storage period in
comparison with other coating treatments. The soluble solids content of fruits covered by chitosan solvent 1%
showed greatly an increase during storage period in comparison with other coating treatments. Coating
treatments had a significant effect on the color content and intensity at level of 0.05 and 0.01, respectively. The
coating aloevera gel treatment showed the lowest color intensity and content which suggests maintaining
anthocyanin pigments and reducing brown pigments in samples. Among all coating treatments, the pomegranate
peel extract indeed of conservation of apparent quality of fruits and seeds, showed the lower frosting percent
approving the favorable effect of this treatment on the preservation of fruit in cold storage.

Conclusions: The results showed that among applied coatings, pomegranate peel extract is the best option
due to the conservation of apparent quality of fruits and seeds as well as the lower frosting percent. The coating
treatments aloevera gel and pomegranate peel extract showed the lowest color content and intensity and they are
more appropriate options due to conservation of transparency and color red, respectively. Therefore, the
treatment coating pomegranate peel extract and aloevera gel were chosen as the best options in pomegranate
storage.

Keywords: Aloevera gel, Pomegranate peel extract, Soluble solids content, Storage
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The Effect of Foliar Application of Humic Acid and Nano Fertilizer (Pharmks®) on
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Introduction: The ever-increasing tendency to the use of medicinal plants in the world has grown concerns
about their cultivation and production processes. As medicinal plants are more compatible with the nature,
special interest and attention have recently been given to herb therapy, and use of medicinal plants, being limited
by the rise of pharmaceutical drugs, has become again common and widespread due to a number of reasons. In a
sustainable agriculture system, application of the fertilizers which are nature friendly and suitable for plants is
essential. This becomes more important when dealing with medicinal plants. Doing studies over the effect of
nanopharmax and humic acid fertilizer on the plant, no research findings were obtained. So, in order to use less
chemical fertilizers to prevent environmental pollution and encourage farmers to use more organic fertilizer, the
present study was carried out to evaluate the effect of foliar application of humic acid and nanopharmax fertilizer
on the growth index, yield, yield components, essential oil content of N. sativa.

Materials and Methods: The experiment was conducted at Research Station, Faculty of Agriculture,
Ferdowsi University of Mashhad, Iran, in 2012-2013. Land preparation was done in October. The land area was
80 square meters in which three blocks were designed. Eight plots were prepared within each block and each plot
was planted with 4 lines. Furrow sowing operations were carried out on October 29. The plants were thinned in
4-6 leaf stage. First irrigation after planting, and subsequent ones were done every 7 days until the end of the
growing season. No herbicides were applied in this plan and weeding was done by hand. The test treatments
included humic acid and nanopharmax fertilizer with the levels of 0, 1, 3 and 6 mg per liter and 0 and 1 ml per
liter, respectively. Fertilizer treatments was applied at the 8-10 leaf stage and continued once every two weeks,
three times until after flowering. Foliar application continued until the plants were well treated with the solution.
Plant height, leaf area index, dry weight, the number of branches, and the number of capsules per plant, the
number of seeds per capsule, seed weight, seed yield, biological yield, essential oil content and yield were
measured. The factorial experiment was conducted in a completely randomized block design with three
replications. For the variance analysis of test data and drawing graphs, Excel and Minitab-16 software was used.
All the averages data were compared at the 5 and 1% level, according to LSD test.

Results and Discussion: Different levels of humic acid imposed a significant effect on plant height, leaf area
index, dry weight, the number of branches, and the number of capsules per plant, the number of seeds per
capsule, seed weight, seed yield, biological yield, essential oil content and yield. Nano fertilizer application
significantly increased the yield and essential oil content of Nigella sativa. Combined treatment at various levels
had significant effect on dry weight, seed weight, biological yield and essential oil content and yield. According
to the results, it can be concluded that the levels of 6 mg.I" of humic acid and Nano fertilizer (Farmks®)
application the treatments were more effective in the increase of growth index, yield, yield components, essential
oil content on other traits. The increased seed yield affected by humic acid and nano fertilizer can be attributed to
the better vegetative growth, canopy development and consequently, more appropriate use of solar radiation and
high photosynthesis. Using nano fertilizer, the time and speed of nutrients dispersion is coordinated by food
requirements of the plant and thus, the plant will be able to absorb the maximum amount of nutrients and
therefore, while reducing the leaching of nutrients and the crop yield increases.

Conclusion: The results showed that the use of nano fertilizer and humic acid can have positive effects on
yield components and yield of N. sativa. Application of nano fertilizer and humic acid concentrations of 6 mg/I
showed higher yield than other treatments. Intensifying the vegetative growth, these treatments increased the
yield in N. sativa species. The combined treatments significantly increased the seed weight, growth index, seed
yield, biological yield essential oil content and yield. Therefore, on the basis of the results of current study, it
sounds like that nano fertilizer and humic acid can reduce the use of chemical fertilizers and environmental
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pollution. They also play an important role in achieving the goals of sustainable agriculture.

Keywords: Active Substances, Medicinal Plants, Nano fertilizers, Organic Culture, Organic Fertilizers
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Introduction: Apple is a major commercial fruit crop grown in Iran. The country produces approximately
1.6 - 2.7 million tonnes of apples and was one of the top 10 apple producing countries in the world during the
last decade. West Azerbaijan province, with more than 50,000 hectare of apple orchards and by producing of
approximately one million tonne of fresh apple, is one of the main regions of apple production in Iran. In this
region, two common apple cultivars Red Delicious and Golden Delicious are dominant (>90%), which needs to
be updated by new apple cultivars to satisfy different technical/management as well as worldwide marketing
requirements. Apple cultivars evaluations was started in Iran since 1953 and a lot of apple collection were
established, but and until new apple cultivar was not introduced to farmers, As a first step for introduction of
alternative cultivars, in this study, vegetative growth, flowering time, fruit ripening time as well as fruit quality
of 12 apple (Malus pumilla Mill) cultivars were evaluated under Urmia climatic conditions. Therefore, the main
objective of this study was to evaluate vegetative growth, quality and compatibility of some apple cultivars to
allow selection of alternative cultivars for commercial apple production in the northwest province of Iran.

Materials and methods: This experiment was conducted at the Kahriz Horticultural Research Station
located in Urmia-Iran (latitude 44°07' E; 37° 53' N.; altitude, 1325 m above sea level). The experimental design
was randomized complete blocks, with 12 treatments (cultivars) and three replications. The apple cultivars
including Golden Delicious, Red Delicious, Red Spur, Fuji, Delbar Stival, Golden Smothee, Jonagold, Gholab-
Kohanz, Golab-Kermanshah, Mahali Shikhi and Shafie Abadi were grafted on MM 111 rootstock. Trees were
10-year-old with a planting distance of 3 x 4 m and were trained as modified leader system. Data collected for
annual shoot growth, time of blooming as well as fruit quality traits for one growth season and all data obtained
from the trial were analysed using combined ANOVA and means were compared using the Duncan's Multiple
Range Test (DMRT). SPSS (version 20) was used to analyse the data.

Results and Discussion: Analysis of variance showed that apple cultivars were significantly different for all
traits. Based on the means comparison test, the most and least annual shoot growth was observed in Red
Delicious and Red Spur with 51.80 and 26.23 cm, respectively. The studied apple cultivars were ranked in three
and five groups in terms of flowering and fruit ripening time, respectively. Flowering time is important for
breeding as well as pollination purposes and in this regard there were significant differences among cultivars.
The highest and the lowest fruit weight 236.07 and 63.28 g was obtained from Red Delicious and Mahale
Sheikhi, respectively. The highest fruit firmness was observed in Fuji (9.17), followed by Golab Kermanshah
(9.13), Red Delicious (9.03) and Golden Delicious (8.76). The highest (18.6%) TSS was observed in Fuji
cultivar followed by Red Delicious (17.00%), and the lowest TSS was observed in all of early ripening cultivars.
Titratable acidity (TA) was also significantly different among cultivars with Fuji showing the highest (1.32) and
Golab Kermanshah, Golab Kohanz and Golshahi were the lowest (0.31-0.44) values. Compared to the other
cultivars, Red Spur and Jonagold with a more L/D ratio (0.91) showed an elongated fruit form. Fruit shape
especially the ratio of L/D has an important role in marketing. In addition, due to low growth and dense canopy
as well as good fruit quality, the two recent cultivars are recommended for high density planting.

Conclusion: Final ranking of cultivars based on cumulative ranks from different traits showed that the higher
ranks for Fuji, Red Spur and Goden Smothee, indicating their higher potential as an alternative to the Red and
Golden delicious. Among the evaluated cultivars, three cultivars including Jonagold, Golshahi and Delbar Stivel
were the best option to fulfill market demands for fresh fruit during mid-summer trough early autumn. It should
be emphasized that these cultivars may be suitable for similar climates, but because of the effects of growing
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conditions (i.e. soil type, climate, cultural practices etc.) on the results of cultivar evaluation projects,
complementary trials should be done in other regions before commercial planting commences. Continuous
evaluation of new apple cultivars is an important prerequisite for sustainable apple industry.

Keywords: Apple Orchard; Fruiting; Orchard Management; Adaptation, Tree Vigor
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Introduction: Apple (Malus Miller) belongs to Rosacease family and the subfamily of Pomoideae. This fruit
is at first place among fruits of temperate zones. The cultivated apple (Malus x domestica Borkh.) is a complex
hybrid of the apple species. Chromosomal basis of this subfamily are x = 17 and the ploidy levels have been
reported for diploid (2n=2x = 34), triploid (2n =3x= 51) and tetraploid (2n= 4x= 68). Since Iran is close to the
apple diversity region (Central Asia), it has a good variation of apple varieties. Despite the high levels of
variation in apple cultivars and species in Iran, there is not still a database of genome size. Classification of
plants according to their genome size, especially at lower taxonomic levels is important for breeders. Over the
past years, several methods for estimation of nuclear DNA content (genome size) was common, but recently, the
use of flow cytometry (FCM) has been increasingly used. Flow cytometry is the best method to estimate DNA c-
value and ploidy levels in apples. In this study, DNA c-Value and ploidy level of Iranian apple varieties has been
estimated by flow cytometry and propidum iodide staining.

Materials and Methods: Fully expanded young leaves of all apple varieties were collected in the summer
2013. Nuclear extraction was performed using Partec kit as following: 1 cm? apple leaf and 1 cm? parsley leaf
(as internal standard) were co-chopped with razor blade after adding 500 ul of nuclear extraction buffer. Then,
the extract was filtered by two kind of filters (50 and 30 um). One ml of staining buffer, 4 pl of RNAase and 4 pl
ofpropidium iodide was added for 15 min at room temperature. Finally, nuclei were counted using flow
cytometry (BD FACSCanto Il, USA) at Tarbiat Modarres University. The genome size was estimated according
to bellow formula:

1G1Sample

DNA 2C-value sample = ® DNA 2¢ — value Standard
GiStandard

Also, given the high levels of phenolic compounds in apples, treating with PVP and PVP 1% were performed
to evaluate the effect of phenolic compounds on estimation of genome size. Finally, Histogram analysis and
DNA c-value estimation were done with Partec Flow Max software. The difference between means was obtained

by SAS software ver. 9.2 and LSD tests.

Results and Discussion: The results showed that genome size obtained from Partec Flow Max software and
ranged from 1.57 pg for ‘Golab- Bastam’ to 1.73 pg for ‘Golab- Kermanshah’. Histogram analysis was
demonstrated that all studied cultivars are diploid. The average genome size in this study was 1.62 pg. Research
conducted on foreign apple varieties have showed that the genome size of diploid species from was obtained
1.45 for M. fusca t01.68 pg for M. ransitoria. The genome size for triploid species was ranged from 2.37 to 2.57
pg. In this study, genome size was calculated in terms of mega base pairs and was different from 748 Mbp in
‘Golab- Bastam’ to 846 Mbp in ‘Golab- Kermanshah’. Thus, the size of the genome was closed to M. ransitoria
(1.68 pg). This species is native to China, which is a Crab apple and used as an ornamental tree. It has been
reported that Iranian apple are M. domestica Borkh. In another study, genome size was identified in the range
from1.245 pg for diploid species of M. tschonoskii to 1.653 pg for M. florentina. M. florentina species is native
to Balkans and Italy, that is an ornamental tree and its genome size is close to M. domestica Borkh. (1.653 pg).

Conclusion: Classification of plants according to their genome size seems to be important, especially at
lower taxonomic. Genome size, even in very close species can also be different, for example, northern corn with
more heterochromatin has larger genomes than those who are located in south (less heterochromatin). This study
appears the variation of DNA 2C-value in Golab cultivars, even though Golab cultivars are known clones with
low genetic diversity. Therefore, it is likely that Iranian apple varieties, with the same ploidy level, have been
had difference in genome size. There are various ploidy level in apple, including diploid (2n = 34), triploid (2n =
51), tetraploid (2n = 68) and hexaploid (2n = 102). Thus, it is expected that current apple M. x domestica Borkh.,
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have been contributed some several species such as M. prunifolia (Willd.) Borkh., M. baccata (L.) Borkh., M.
sieboldii (Regel) Rehder, M. sylvestris, .M. orientalis Uglitzk and M. sieversii.

Keywords: Genetic diversity, Genome size, Germplasm, Local cultivars
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Introduction: Allium is one of the greatest genera in Amarylidaceae family with more than 900 species
distributed in northern hemisphere from temperate region to tropical and subtropical areas. There are more than
135 Allium species in Iran, many of which have the ornamental potential and can be exploited in floriculture
industry. Northeast of Iran with more than 35 species especially in Razavi and North Khorassan provinces is
regarded as one of the main centers of diversity of Alliums. The species of Allium have the great potential to be
used either as cut flower and potted plant or as outdoor plant in urban landscape. There are indeed a rich
germplasm of Allium in Iran with diverse characteristics of flower colour, size and form. For the utilization of
the wild species, it is necessary to identify and fully assess their main morphological and phenotypic
characteristics as the initial step. Morphological markers are one of the commonly used tools which are applied
in phenotypic evaluation, taxonomic classification and collection management of plant species. The aim of
present study was to evaluate morphological traits and genetic diversity of some of the native Allium species of
Razavi khorassan in Iran.

Materials and Methods: In this study the Allium species were collected from diverse regions of Khorassan,
Iran and were cultured as a collection in Research Center for Plant Sciences (RCPS) of Ferdowsi University of
Mashhad in a completely randomized block design. Following the establishment of the Allium species, 29
qualitative and 13 quantitative traits were recorded during the growing season in two successive years. Analysis
of variance and comparison of all traits were performed using JMP8 software and simple correlation and factor
analysis was calculated using SPSS software. Principal component analysis as well as maximum variance was
also performed on the collected data.

Results and Discussion: The results exhibited that the species and genotypes were significantly different in
their morphological characteristics. Some of the traits like scape length, leaf colour, flower diameter and length
and width of perianth were more diverse among the species and consequently were considered as the most
discriminating traits whereas some qualitative traits like perianth segment form, ovary form and perianth tip
form remain uniform amongst the species. There are number of studies indicating the existence of high genetic
diversity in phenotypic characteristics of some species of Allium like garlic, onion and shallot . The traits having
the higher coefficient of variance bring the opportunity for the wider range of selection. Correlation analysis
revealed the significant correlations among some of the studied traits. High positive correlation observed among
leaf length with scape length, scape diameter with perianth length, leaf width with scape diameter and scape
diameter with flower diameter. In garlic, similar positive correlation was reported on leaf length and width with
scape length. Considering the quantitative traits, various parameters like environmental conditions are also
effective in correlation between traits along with the corresponding genetic controlling. Factor analysis is used to
identify the most important factors involving in discriminating among the species and genotypes. Based on the
results, the 42 morphological characters were classified into five main factors which could justify 91.62% of
total variance. Characters like inflorescence diameter, scape diameter, flower form, pedicel length, filament
length and ovary and style length were placed in the first factor and expressed 30.03% of the variation. The
second factor that could explain 24.9% of variation was included scape form and length, leaf length and pedicel
colour. The selected discriminating traits of this study were similar to the ones of Allium roseum which had been
earlier introduced by Zammuri et al (2009). The first two factors explained the highest amount of diversity while
the 3rd to fifth factors could define 16.10%, 12.265% and 9.19% of variance, respectively. Traits like scape
length, leaf form and colour and inflorescence diameter are amongst the main factors for the selection of
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ornamental plants.

Conclusion: In overall, substantial valuable information obtained for some of the native species of Alliums
of Iran for the first time. This information can help in selection of desired species for specific landscape
designing however characterization of the native germplasm can also be a very beneficial task in future breeding
program as well as the conservation strategies for preserving the endangered species.

Keywords: Correlation, Factor analysis, Ornamental potential, Quantitative and qualitative traits
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Introduction: The population growth and water requirement for domestic consumption, industry, agriculture
and urban development in Mashhad megacity, increase pressures on freshwater resources. Therefore, planning
for water use optimization is necessary. The new allocation of water resources for landscape greenish, especially
in arid and semi-arid is difficult. Therefore, water allocation to landscape is valuable and should be used
efficiently. According to water resource limitation, using drought-tolerant plant species and determine threshold
of drought tolerance in landscape can improve water use management. Plants that naturally survive in your area
are the ones best adapted to your soil, climate and rainfall. By selecting plants that either avoid or tolerate dry
conditions, a beautiful, thriving landscape can be made possible. Drought-tolerant plants survive long periods of
drought by storing water internally or by developing extensive root systems that sink deep into the soil. Many
drought-tolerant plants have additional protection through a waxy coating that reduces evaporation or hairs on
the leaf surface that reflect some of the light, insulating the plant. Most drought-tolerant plants use several of
these features to survive on low amounts of precipitation. Japanese barberry is a compact woody deciduous
shrub with arching branches. Leaf colours include green, bluish-green to dark red and purple. B. thunbergii's
progress in the United States has, to date, been held in check to the south by, probably, its need for cold winter
temperatures for stratification of the seeds, and to the west by, probably, drought conditions. Although very
drought tolerant once established, a very dry terrain would tend to discourage its incursion. Rugged, adaptable,
no serious problems or pests, easy to maintain, transplants readily, shade and drought tolerant, deer resistant is
typical ad copy found at any site offering this shrub of colourful fall foliage. In this regard, drought stress
tolerance thresholds of ornamental barberry plant in Mashhad landscape were evaluated.

Materials and Methods: In order to determine the qualitative and quantitative drought stress tolerance
thresholds of ornamental barberry (Berberis thunbergii) plant an experiment was conducted basis on randomized
complete block design with three replications in Plant Production Complex of Mashhad Municipality.
Treatments included; 100, 80, 60, 40, and 20% of culculated water requirements based on evaporation pan data.
Two years old plants with similar size were transplanted from pots to field in 16 March 2012. Treatments were
applied after establishment in 28 April and sampling was arranged in 6 August, 23 August, 6 September, and 7
October. During the growing season, the evaporation level was daily measured from pan Class A. In each
sampling two plants sampled randomly from each plot for measuring the plant height, highest branches, number
of branches, fresh and dry weight, dry mater percentage, irrigation water use index and freshness index.

Results and Discussion: Results showed that with increasing severity of drought stress plant height of
barberry reduced significantly, but there were no significant difference between 100 and 80% of water
requirement treatments. The highest branches reduced by diminishing water application volume but there were
no significant difference among 100, 80 and 60% of water requirement application. The maximum of branch
number was observed at 60 percent water requirement, however, there were no significant difference between
100 and 60% of water requirement treatments. The number of branches in 60% was 26% lower than 80% of
water requirement. Therefore, application of 60% water requirement with 23 branches per plant produced
highest branch number. The highest and lowest plant fresh weight was measured in 100% and 20% water
requirement application, respectively. Application of 60% of water requirement produced statistically on the
same biomass production of 100% of water requirement application. The lowest freshness index was observed in
20 and 40% of water requirement, but there were no significant difference among 60, 80 and 100% of water
requirement applications.

Conclusion: Generally, results showed that ornamental barberry plant is a drought resistant plant and it can
be alive by only 20% of its water requirement application, but for having freshness ornamental barberry in urban
landscape, at least 60% of its water requirement should be applied. Based on the present results, water
application of ornamental barberry could be reduced to 60% of calculated water requirement. It could be saved
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water application of barberry up to 4400 m*.ha™ in a growing season in Mashhad condition.

Keywords: Freshness index, Irrigation water use index, Landscape, Water requirement
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Effect of Silicic Acid on some Anatomical and Biochemical Characteristics of
Pelargonium graveolens under Salinity Stress
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Introduction: Scented geranium (Pelargonium graveolens) is a perennial plant of the family Geranium
(Geraniaceae). Although CacCl, at higher concentrations than NaCl in the soils and ground water in many areas
of the word, most studies have been based on experiments that NaCl is the predominant salt. Relatively few
studies have focused on the effects of CaCl, on plant growth and physiology. Silicon (Si) is considered as an
essential element in several crops enhancing growth and alleviating different biotic and abiotic stresses. In this
study, the role of Si in alleviation the deleterious effects of salinity on geranium have been studied.

Materials and Methods: This experiment was conducted in spring-summer 2014 in research greenhouse
situated on the Faculty of Agriculture, Lorestan University, Khorramabad, Iran. The greenhouse temperature was
16.5-37.5 -C and relative humidity of greenhouse was 30-80%. Terminal stem cuttings with five nodes were
obtained from mother plants in the same greenhouse and placed in a sand substrate for rooting in April. Uniform
rooted cuttings were then transplanted into plastic pots (22 cm diameter and height) filled with sand substrates
and grown hydroponically. Transplanting was done in May and one plant per pot was cultivated. Cultivated
plants were irrigated with Hoagland’s medium electrical conductivity (EC) 1.8 dS/m, (pH) 5.8 twice a day.
Experiment was arranged as factorial based on a completely randomized design with five replications. Factors
consisted of daily application of 1.8, 4 and 6 ds/m CaCl, and weekly application of 0, 0.5 and 1 mM silicic acid
in nutrient solution. Plants were harvested in November. In this research some characteristics include the number
of leaf, leaf area, photosynthetic pigments (chla, chlb. Total chl, carotenoids), MDA, EL, RWC, proline, number
of stomata in surface unit of leaf, density of stomata and stomata index and antioxidant enzyme include CAT and
POD measured.

Results and Discussion: In current study salinity decreased the number of leaf and leaf area and Si increased
these characteristics. In general, decrease in the leaf area can result in a reduction in size of individual leaf of
plants, decrease in the production of leaves and fall the old leaves. It also reduce the growth rate of leaf in
salinity which causes osmotic effect around the roots (rhizosphere). Over time, the rate of cell division and
elongation decreased, and finally this changes leads to decrease in the final size of leaf. In this study, salinity
increased electrolyte leakage and the use of silicic acid prevents electrolyte leakage. Probably saturation of
phospholipids with increasing salinity increased, as a result the fluidity of membrane decreased and finally
increased the electrolyte leakage, silicic acid absorbed in plant and deposited in the cell membrane, causing the
silica hardened. This causes in stress condition, cell membrane maintains stability and significantly reduced the
amount of electrolyte leakage. In this study application Si in various concentrations under salinity stress brought
a significant decrease in MDA compared with salinity alone. Salinity increased the MDA and EL so that
application ofl mM silicic acid decreased EL to 16.7 and 11.9 percent plants grown in 4 and 6 dS/m EC,
respectively, compared with controls. Application of 1 mM silicic acid decreased the MDA to 23.6 and 35
percent plants grown in 4 and 6 dS/m EC, respectively, compared with controls. Therefore, the present results
indicate that Si can effectively ameliorate membrane lipid peroxidation, thus protecting plants from oxidative
stress. Salinity affected on leaf anatomy and chloroplast ultrastructure, photosynthesis also affected by these
factors. Reduction in chlorophyll at height salinity levels due to chloroplast destructive. The results showed that
salinity decreased the density and stomatal index in plants and silicic acid increased these characteristics.
Salinity decreased the RWC and antioxidant enzymes and application of silicic acid improved them. Increase in
salinity increased the leaf proline and application of silicic acid alone in plant on stress decreased it.

Conclusion: Overall, the results of present research showed that high EC induced by CaCl, negatively
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affected geranium growth, and weekly application of 1 mM silicic acid alleviated the destructive effects of stress
and in high salinity the positive effect of silicic acid is more than in low salinity.

Keywords: Antioxidant enzyme, CaCl,, Photosynthetic pigments, Proline, Stomata
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Effect of Spray Application of Calcium Compounds Combined with Free
Polyamines at Different Growth Stages on Physiological Problems and Yield of
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Introduction: Pistachio is one of the most important horticultural crops in Iran, USA, Turkey and some
Mediterranean countries. Some physiological problems such as abscission of inflorescence buds, blankness, non-
splitting, early splitting, cracking and nut deformation reduce the pistachio yield and quality. A proper nutrition
management of pistachio orchard might decrease the physiological problems and increasing the yield. Calcium
is an essential plant macro-nutrient that has several distinct functions within plants. These functions can be
divided into main areas including effects on membranes, enzymes, cell walls, and interactions of calcium with
phytohormones. Free polyamines (putrescine, spermine, spermidine), are the widely distributed of N containing
organic molecules binding to the intracellular anions (DNA, RNA, chromatin and proteins). They are also known
to possess several regulatory functions. In plants, they have been associated with regulating many physiological
processes, such as organogenesis, embryogenesis, floral initiation and development, leaf senescence, fruit
development and ripening, and abiotic and biotic plant stress responses. Although the spray application of
calcium compound and free polyamine has been investigated separately, application of calcium compounds
combined with free polyamines has not been investigated yet. Therefore, the aim of this study was to evaluate
the effect of combined treatments of calcium and free polyamines on decreasing the physiological problems and
improving the yield of ‘Ahmad-Aghaii’ pistachio trees.

Materials and Methods: This experiment was carried out in a commercial 20-year old ‘Ahmad-Aghaii’
pistachio orchard in Rafsanjan, Iran. It was arranged as factorial based on randomized completely block design
with three replications. The treatments were control, calcium compounds (calcium nitrate and calcium chloride
at concentration of 0.5%) combined with free polyamines (putrescine, spermidine and spermine at concentration
of 0.5 mM). Spraying were applied at different growth stages including two weeks after full bloom (stage 1), six
weeks after full bloom (just before endocarp hardening) (stage 2) and the combination sprays of stage 1 and
stage 2. Different traits including the percentages of abscission of inflorescence buds, cracking, blankness, early
splitting, nut deformation, non-splitting and splitting as well as yield, leaf area and vegetative growth were
measured. The individual shoot was the experimental unit and analyses of variance were performed using the
General Linear Models procedure of SAS. Means were separated by Duncan’s multiple range test (P < 0.05).

Results and Discussion: Results showed that the main physiological problems of pistachio crop were
decreased by application of calcium compounds combined with free polyamines. Spray application of the
mentioned treatments was more effective at combined stages of 1 and 2 rather than the stages separately. It was
resulted that calcium nitrate combined with spermine and spermidine treatments at combined stages of 1 and 2
reduced the abscission of inflorescence buds, blankness, nut deformation and non-splitting. Also, it was found
that calcium nitrate combined with spermidine at combined stages of 1 and 2 reduced the percentage of early
splitting while splitting and yield were increased. Spray application of free polyamines combined with calcium
compounds did not affect the length and diameter of current-year shoots but significantly increased the leaf area.
It seems that calcium plays a key role in conjunction with free polyamines especially spermidine and spermine in
decreasing the abscission of inflorescence buds via improving the stability of cell wall and preventing abscission
layer formation. It also seems that polyamines reduce the abscission of inflorescence buds by antagonism with
ethylene, possibly by competing for S-adenosylmethionine (SAM), a common precursor of both plant
bioregulators. Increasing the shoot yield and decreasing the percentage of blankness might be due to improving
leaf photosynthesis as well as regulating kernel growth and development. It was found that free polyamines and
calcium might promote a regulatory system against environmental stresses especially heat, drought and salinity
which are the main concerns of pistachio growers.
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Conclusion: According to the results, the application of calcium compounds combined with free polyamines
could reduce the physiological problems and increased the yield of ‘Ahmad-Aghaii’ pistachio. Among calcium
treatments, calcium nitrate was significantly more effective than calcium chloride. In the case of free
polyamines, both spermidine and spermine were more effective than putrescine. It was concluded that
application of calcium nitrate combined with spermidine or spermine at both stages (stage 1 + 2) was the most
effective treatments in reducing physiological problems and increasing the yield of pistachio trees.

Keywords: Inflorescence bud abscission, Spermidine, Spermine, Splitting
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