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Table 1- The result of Physic-Chemical analysis of the soil
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Soil H S Organic Available P Available K & 0jer o "J*w o
depth p I;C Carbon Total N Sand Silt Clay
(em) ot (%) (ppm) (%) CON O (D)
0-30 7.43 1.28 2.73 23.87 392 0.3 68 22 10
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Figure 1- The foliar application effects of Boric Acid and Calcium Nitrate on total fruit yield of cucumber
cv.Khassib
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Figure 2- The foliar application effects of Boric Acid (a), Urea and Boric Acid (b) on the yield of first class 1 of cucumber

cv.Khassib
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Figure 3 - The foliar application effects of Calcium Nitrate on the total number of cucumber fruit cv.Khassib
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Table 2- ANOVA of quantitative and qualitative properties of cucumber fruit cv.Khassib

Ola o (nKile
Means of Squares
Bogwo o yd L8 dwoyd
gm0 D Magg SR ? a3lo o3 Comd
R S ) ;
AICESH 090 Gy Jgb : o & .
. ) ) ar 0940 : i td S S S 039
Ol i 2alio } 090 . The The Plant
&5 . Theyield Number Percentage Leaf
2" Total fruit percentage  percentage  |enght ;
. of gradel total g dry matter  weighe
yield - - of grade 1 of sugar g
fruit fruit . : leaf ratio
fruit fruit
Source of ;
. DF r per plant weighe cm rigr
variations (gr per plant) (weighe) (cm) (gr/gr)
S5 2 661458.357 788345.38 93.630 32.737 0.088 1816.013 3.975 0.015
Replication
059 1 278354.241™ 37540.86ns 24ns 26.952ns 0.098ns 8300.56* 5.867ns 0.056**
Urea
o) gl 2 172256.918 24163.523 17.389 68.16 0.118 676.199 1.347 0
Error(U)
elS Sl 1 699118.935°  80426.962ns 68.907* 169.07** 0.018ns 2393.337ns 11.574* Ons
Calcium Nitrat
oS 125 X0, 1 1992.296" 1077.359ns 2.2407ns 0.819ns 0.067ns 10.227ns 4.202ns 0.006ns
UxC
i xoyg) glas 806598.252 88.88 27.412 0.033 2570.393 0.881 0.004
4 717014.272
PO e
Error UxC
S g2 1 581280.125" 1183615.33** 34.241ns 161.029** 0.067ns 1358.226ns 5.415ns 0.009ns
Boric Acid
[E PN 1 162021.711™ 427360.281* 25.352ns 53.104* 0.003ns 268.893ns 0.427ns 0.01ns
UxB
X lS S35 173026.202ns 46.296ns 2.302ns 0.002ns 1962.041ns 1.37ns Ons
1 345280.073™
RNgpeaw.
CxB
Xl 25 05 703540.698**  106.963* 27.807ns 0.581* 7130.004* 0.042ns Ons
el Sl o 1 1379937.098"
Syl
UxCxB
Soppsel (slbs 8 85897.625 50378.835 12.463 7.919 0.055 1468.194 1.92 0.004
Error B

sl o3 Y 90 zokaw 13 )l xe g 4l dmepe ud )i 4t g % NS
ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively
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Figure 4- The effects of foliar application of Calcium Nitrate (a), Boric Acid (b), Urea and Boric Acid (c)
on the percentage of first classl of cucumber cv.Khassib
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Figure 5- The effects of foliar application of Urea on the plant length of cucumber cv.Khassib
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Figure 6- The effects of foliar application of Calcium Nitrate on the percentage ofleafdry matter of cucumber cv.Khassib
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Figure 7- The effects of foliar application of Urea on leaf weight ratio of cucumber cv.Khassib
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Table 4 (a) -Comparing the foliar application of Urea, Calcium Nitrate and Boric Acid with Phosamco (T test) for cucumber

cv.Khassib
. ) o . BILIPETIRW
Sl o los darllo gl |y Sileunisy TGl o
Traites Treatments Comparing Mean variation Standard ianific
factor error Significant
percent
o5l Salugd -1.54944 1.91962 0.42
Uz Phosamco
lS Sl salugd -0.96889 "™ 1.58327 0.54
Ci Phosamco
S0yl sSlugd -1.03278 ™ 1.83746 0.58
Y an 3 5L ogme s yd B1 Phosamco
The percentage of class1 fruit S 25 x4 9Saliogh 0.27556 "™ 1.85869 0.88
UiCy Phosamco
S gl Xo 9] sSolugd 1.51444 ™ 1.67993 0.38
UiB: Phosamco
Syl XS il 25 premy 1.93111 ™ 1.49809 0.21
CiB:1 Phosamco
S g2l Xl 125 0] 9Swluogd 3.58667 " 1.98828 0.09
U1CiB: Phosamco
0yl 5Saluogh 1.72667 ™ 0.45654 0.001
Us Phosamco
olS s KA 1.75722 ™ 0.55895 0.005
Ci Phosamco
S0yl 9Slugd 153778 0.60158 0.01
B1 Phosamco
lS 2 o sSalugd 1.84333 ™ 0.48506 0.002
Sy Sid odlo oy UiCy Phosamco
The percentage of leaf dry matter S92l X0 ] §Salogs 1.89889 ™ 0.55676 0.004
UiB: Phosamco
S gl XS 0l 23 9Saluogd 247111 0.57674 0.001
CiB1 Phosamco
S0yl XpoanalS” 25 X0 9] 9Slug 2.38222™ 0.59794 0.002
U1CiB: Phosamco
oyl sSalugd -196. 2317 ™ 274.5629 0.48
U1 Phosamco
S Sl oSlogs -264.7344 1 285.0959 0.36
Ci Phosamco
R ol 61.56833 ™ 245.868 0-80
B: Phosamco
5,Sdos edS 2 0] oSalogs -257.5997 s 362.5277 0.48
Yield UiCy Phosamco
S gl Xo 9l 5Salugd 178.41 ™ 272.4121 0.52
U1B: Phosamco
S g2l XS Sl 25 5Salugd -151.4872 ™ 331.8671 0.65
CiB1 Phosamco
Syl XpppulS Sl 25 2o 5l 9Saliogd -23.90667 ™ 415.70847 0.95
UiCiB1 Phosamco

Jlasl 003 ) 90 sl )3 )b (dne 5 )P dnayd i 4

ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively
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Table 4 (b) —Comparing the foliar application of Urea, Calcium Nitrate and Boric Acid with Phosamco (T test) for cucumber

cv.Khassib
oSl EVLS 1> Jao duo,yd
.. . 2o i~ . PLAT co Rl
.t . A o gluo 3,laibi! glas
Slio Lo A @ 2 4391
Traites Treatments Comparing Standard et
factor Mean error Significant
variation percent
o39) oot Salugd -4.68278" 1.91189 0.02
Uo Phosamco
el 25 % Salugi 6.27722" 2.28964 0.01
Co Phosamco
Sopgend 9k §Selsgd -6.21333 ™ 2.10870 0.008
Y 43,3 b ogae swo,yd Bo Phosamco
The Perce?rtjigte of class1 el Sy 93 org) o Sobugh 715222 219123 0.006
UoCo Phosamco
Sl 93 X0l (g 9Saluogd -5.78556 * 2.14642 0.01
UoBo Phosamco
Sapgrpnd (g XppualS S (90 premy -8.55778 ™ 2.63461 0.006
CoBo Phosamco
. i ek Xoygl ¢
O eds S ool 0% Selugs -6.86889 * 2.80356 0.03
S gl
UoCoBo Phosamco
or3) o sSalugh 0.56833 ™ 0.64936 0.39
Uo Phosamco
eSS 9 sSalugd 0.36833 ™ 0.48909 0.46
Co Phosamco
Sl 9k 9Saluogd 0.58778 ™ 0.49617 0.25
Bo Phosamco
ol S5 g Xyl 9 9Seligd -0.53444 0.43128 0.23
Sy SWS odlo o3 UoCo Phosamco
The percerr:::tg{ee rof leaf dry Soppri oyt xorg) o5 Sl 0.040 ™ 0.61594 0.94
UoBo Phosamco
S pgrtmmsl 9k XpomadS Sl (g 9Salwgs 0.13222 ™ 0.51386 0.80
CoBo Phosamco
gk X s e Xoygl -
09 XpelS SR ot Xl i oSl -0.86222 ™ 053627 013
RNgpeRw.
UoCoBo Phosamco
039l 9 REW 13.63500 s 247.86828 0.95
Uo Phosamco
S S sSalugd 76.61556 ™ 227.22091 0.73
Co Phosamco
Sopsisl 9% REW -249.68722 271.17913 0.36
Bo Phosamco
5ot S S5 9 Xoysl 9 oSalugs 175.19889 ™ 317.87020 0.59
Yield UoCo Phosamco
Sl (90 Xo 9l g 9Seluogd -59.82889 ™ 295.46648 0.84
UoBo Phosamco
gl (9 Xl Sl 9 9Selugd -198.95667 ™ 278.25094 0.48
CoBo Phosamco
gk X s e Xoygl -
Gt XpeelS S5 s erd o Solugd -257.99556 ™ 398.95851 0.53
‘—{».‘.)}EJ::‘“‘
UoCoBo Phosamco
Jlisl ao)d YV 90 zolaw ;3 )b xe g )b gime e a4
ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively
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Table 1 -ANOVA of the trinexapac-ethy| effects on wheatgrass morphological traits under drought stress.

Olapo (wile
Means of Squares

i gl B e kS e W) el g SWS gy Fheges 35k Ges
Source of variations il TJ:Irlft Sy Height e e el ) awdy )
DF q y Leaf Shoot Shoot dry Effective Depth of
width fresh weight root root
weight depth
_J"“l S 2 3.18" 0.09" 3.64" 61" 29.31" 3.77m 6.9™
Trinexapac-ethyl
o 1 47.68" 0.29 1.96" 99.92" 56.03" 549.59" 1183.89"
Drought
_C S o S5 2 0.90" 0.003" 0.45" 0.90" 1.46" 0.77m 3.63"M
Trinexapac-ethyl x Drought
ks 12 0.43 0.01 0.07 0.37 0.98 3.08 2.14
Error
aahaiat 10.21 5.71 5.61 6.42 5.27 6.54 8.18

Coefficient Variation

Bize e NS woyd gy Jloin] gdaws )3 b sxe *
* Significant at the 5% level and not significant
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Figure 1— Interaction effect of trinexapac-ethyl xdrought stress on wheatgrass turf quality
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Table 2-ANOVA of the trinexapac-ethyl effect on wheatgrass physiological traits under drought stress.

©la e abe
CC Y]
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DF Relative water Electrolyte leakage Proline Chlorophyll
content
J'“l S5 2 224.21" 0.63" 51.96" 0.31"
Trinexapac-ethyl
2 1 1937.73" 1.73" 1058.61™ 1.04*
Drought
| Kl 2 29.51° 29.51° 8.18" 0.02"
Trinexapac-ethyl x Drought
s 12 15.8 15.80 1.67 0.01
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** Significant at 1% level of confident, * Significant at the 5% level and not significant
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.Table 3- Effect of Trinexapac-ethyl on Wheatgrass morphological traits
SO0 5 1950 5 s e e
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Ju'! Turf Srutr W, lep Ioa Ay, Al y 3980 (Gos
Trinexapac- lit Leaf width  Height  ghoot fresh = Effective root Depth of root
quality - Shoot dry weight
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Table 5-Effect of drought stress on wheatgrass morphological traits
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Table 6- Effect of drought stress on wheatgrass physiological traits
i o ggiomo Cady 5N ki ‘ b
Swis ol Relative water El “97'53 leak "”J”’ Chlo ”l; "
Drought levels content ectrolyte leakage Proline orophy
(umol.gL.FW) (mg.gtFW)
(%)
&l a b a
Irrigating 91.67 7.15 2.57
Lol alad
sold s 70.92° 22492 208"

Withholding irrigation

5185 I gime M) aoy3 o PLSD yg0il Lolsl  aisl S e o SO sl il &S ola (1 Sbe gt e 3 *
+Means in each column with the same letters are not significantly different at 5% level using LSD test

S35 (18) Sl 515 155 L ] (S 25 S
@ Ol (oAU ol (Si3 15 lalyd o sl SIS 5 008
osalS 1y (Agrostispalustris) a5 wly S co Jeke slic
o S5 5 oS il 203,57 ()15 (FA) Slga 9 9500030
St S e g Sl et LS o age
Sl 20,5 oo Suid i blys > (Poapratensis L.)
A S ety gl Lt Ceaglia 8 Ly 1
o5 bl g ey Sl s ials el (Agrostispalustris)
b gl Gials b Jol S50 5 0900 Jlaisl )8
23)5 Clgysll et (ials cage Lid g9y 3 A5
(St S Bl g dre pibly w5 Joaimg sz
O oS e gl byl bl 51 Sl SYl5S 5
VYY) (St s bl ) el g e (Y Jga2) a0
VING) a2l ) iy o)l sime ik & (5 0js 05 22 90905
93 o b (V8) LwgS1s (5 Joa2) 392 (5 0ijg )5 32 Jge9sSee
0399 Sl )3 gy lyme 3,8 [o)l3S ey ST 5l 465
bl oo Ly duglio )3 103 AV 5 AY 665 93 ol o (Sts
TSI 5 6 oS walati 2 (U gollS (pioren g SV 0l

ol Laodly uibly 455 5l Jols mbs :ulg p8IN Culs

s lolass Wit 1 5 (S5 5 51 SIS 5 51 oS S
ISR 5 (Y i) ol 0351 o ine (goiS e ol 550
Ay LS ) p S ekS /0 5 /YO slackile 3 ) oy pSUl et
S s el Sials aalds 4 Caws Loy VWV 5 0/VA cus
G ime gl LS )3 p 5o LS /0 5 +/IYD slackle
o ly e Glie (Seitd G5 Gezmes (P Jod2) i oanlia
55k dunlio (£ Jodn) ol Liulidl aald 4 cus duoyd VWA
35S e (St 5 5 8l SIS 5 g Mt )
o bl s 3 (100 £V eniS e ey iUl s oy
FIA) codg S s i 008 i Jlc gy (S5
5 Jol S0 5 S 53 S5l 10 3,05 Lyl 53 (1o
sitn 731 S e Bl I35 g ol 0392 5 e
sl b (el (B US) Cunl S g Sl ety St
g S s 38 oo 5 Ui il s o sl ol ) ik
3 ol (1) ol g (sL2E 50 o220 ol 25 Ly
Sl SIS G5 53 (St 4y Cangin oy (1) St
oSl cuss 53,8 pMel ] slas pun 9 (Poapratensis L.)



YV bl (oossS Gl (o 50 (Sulis (T &1 Cnglio (331 0 SISy 155000 53 51 (g 0

coilyp A4S wiSus by Ll Mibo S ol cllsd o Lials
by 915 290 (FF) 23,5 (0 S80I JialS c2ge
(VY 5 0A) ol oiid )8 ool lalllan s Ll S35 5
eeely 1 SI3Sa 5 3 o 158 A5 () sy, 5
SLS e 3 S J8e)S g b g a L)l sy il
5 S5 55,8 GBS (V) Sl 5 olS33,500 55k
(Creeping Bentgrass) oasis wl,S e Judg IS jilidl cels
3,5 dlpgiig YAAY Jlo 10 yowg,S 00)Sue (S 55 byl 4o
Sl S gy (S5l o & SB35 5,05 5
clale (alidly o 0 L g oS gl v (Rl
(V0) 2,5 o Jid9)l8

(oS e (gl D9k (Bes g Ady) fge Bes 2 ()I(Sne
vasie (Lol sl gl o 1wSle (sawslio b () Jodn) cudls
Jlas 50 ol 03, S Iy ioly 8l 55 Cod ddyy Sae Besdd
ay i bl s a8 g e b AVY Aly) Fge Ges dald
3985 Gos (St Lailpd )3 (B Jg2) S (e (Bl YO/AR
298 Gos aald Jlo )3 & (ke (Bl Sl 5 Ay,
by plidl s AY/AY L Sid (15 00 g y2e (Sle VIYY
Foemyp 2 (YY) 55 9 Slsn (B Jsin) 298 jie ko YY/YY
53,8 olsie (Festucaarundinaceal.) sbl (olSgiud jlasS
Oz Ol lgmdeS A )3 ddy) Doid Bes (SuiS 5 Ll b )
2,8l ils8l

100

ol (ggione

Relative water content (%)
o

-

o

(W)

o

control control+TE0.25 control+TEO.S Drought

(F Jsiz) ol aiS g oo o sine Gl cge ol
JSISI3S 5 US55 S okS'+ /0 Jlo )3 (g ke o yii
bulyd o Jsl S35 5 (7 JSa) 1 oaalie (Sts (15 cov
GSE S )3 2SS /0 5 /YO lackle 3 (Sias is
58l 8oy FYIYS o WIM s 4 |y g gy gbssine
Cuaglio ol SIS0 586 (1) ohlSen 5 ol (5 JS) o
b dalito (bl )3 d)S (uyn ]y 0B el)S cn (Suis 4
o3le ol o Sid Jiis lalpd 5 sl SIS o) el
D955 )3 dne (Rl pl o5 S (g (Il g
ol Laodlsy (ib)ly 455 jl ol @l 1udg I8 oo
Aoy iy g 3 §)bidne F (Sid g Jsl Sl 5 oh
5! o Silee dlie Y Jpis) 0l 4l oS Gile LS
PGS 1D 5 /N0 slajlow ol (Li5 Jdg)IST T SO 5
g WNFA oaS Gale a5eS o iy 4 ol SISy s jo
Jodn) Bad el dalds 4 Cous |y Judo IS yil38l sus > Y0/0)
o S 2o VA ) (a8 ile [l (St i (¥
J=29)5 pialS (e 2la ()15 (7 Jgia) 2 s aals
4Sje) O A (V9 T ) 015 3929 (St A5 Laulyd
o ST JLob sladisS a5 5 ()8 dST (0 SRl dn
bid 55 b dd GgrelinnSly Gl esl (Sis 15
9 93 (1% 9 70) 33,5 (o Jd9)lS (33) (o jl g el IS
OB Rl L 9)l8 (g )8 ()15 (F4) o)
o Ladso) ((Setd i lylpd cod aiSe by oS (Suis
CO2 Lalls s g i cciBio ol Ly o & ey

a
ab
b
c C
80
d

6
4
2

0

Drought+TE0.25 Drought+TEO.S

NS e s O (S5m0 g1 (S (T g ST S5y 5 55 - USS
Figure 4. Effect of Trinexapac-ethyl and drought on Wheatgrass relative water content
Cowl 303 0 o ;> LSD (9051 13 )b (xe coglis 399 oimbilis Coglisie Loy >
Means with different letter are significant in LSD test at 5% level



1WA ylino) F 0 5lads F'e aler (55 )9bieS asliuo g poke) SLEl pole 4 pis YY

a

ab
C C I I |
o - I : I i I . i , I

control control+TE0.25 control+TEOD.S Drought Drought+TE0.25 Drought+TEOQS

NS dile Sl iU Sl g (S i X T S35 5 blike Wl -0 UKW
Figure 5- Interaction effect of trinexapac-ethyl xdrought stress on wheatgrass electrolyte leakage

ol 2103 0 gdaw ;> LSD 9051 13 )b (xe ©oglis 399 oimbilis coglise g
Means with different letters are significant in LSD test at 5% level

7
6 be
» ~
- p—
- &
¥ &
LN
.,}' L] 3
: +

)
— o
) b
yE°

1

30
> 25
S
e
4
T = 20
4 o
LN
— g
‘)'\:/.

[ V]
2§
‘\v—t
b,

a
‘ b
c
15 |
d
10 |
e e
) . .
0. - - - - T

control control+TED.25 control+TEOQ.S Drought Drought+TE0.25 Drought+TEOQ.S

oS e ol Ol gt (Sl G ¢ 1 SljRig 5 T S
Figure 6-Interaction effect of trinexapac-ethyl xdrought on wheatgrass proline content

Cowl 303 0 o 1> LSD (9051 13 )b (xe coglis 399 osimtilis Cglisie by >
Means with different letters are significant in LSD test at 5% level

L)W ul)b 0 s..\3.3)§ =3 |) ‘w)f9 ‘_SSAAO u»»du ng@A 50
2 ! S s 5 (F) oliSan cugall cadls
CuiS lSlagep )3 adyy Slho dgue g0 5y W bl

D95 I gme il ol &S

azdl Gilidladyy Sae Ges gl ialS Sis 15 bylyd
U Ul SIS e a8 10ob (L @l Gores ol
Joi) Gl LB 4l Fgo Bos g Ay 2985 Bas (505t
Hie 9 (M) oisk 9 55L (1) slp 5 Slr s L oS (0
1 S35 51 (F2) Silom 5 0fSo 25 o () olSo 5



VY bl (g0sS il (o 50 (Sulid (i &1 Cnglio (331 0 Jo 1S58 53 51 (g 2

Orm I3 ime glds 395 4 ang Ll sas Liolojl 590 SIS (8 S A
Clale ) SIS 5 S 5 pSakS 0 g - /YD slnedle

s Cnglio iglidl can Ul S35 kS ) pySeks /YD

10-

11-

12-

13-

14-

15-

16-

20-

21-

22-

23-

Judo IS il b sl G185 5 saisS pudais oy ol s
5 g il cuts (ialS g cuiS (g e (Ol d (g5ire
8 A5S  (Sd (5 4 Cueglie LiuliEl coge g odly el

.).))fu,o M}) LSAJ.».?ULLC ;{w>

Abdul Jaleel C., Gopi R., Manivannan P., and Panneerselvam R. 2008. Exogenous application of triadimefon
affects the antioxidant defense system of WithaniasomniferaDunal. Pesticide Biochemistry and Physiology.
91(3):170-174.

Abrahama E.M., Huang B., Bonosb S.A., and Meyerb W.A. 2004. Evaluation of Drought Resistance for Texas
Bluegrass, Kentucky Bluegrass, and Their Hybrids. Crop Science, 44: 1746-1753.

Allard G., Nelson C.J., and Pallardy S.G. 1991. Shade effects on growth of tall fescue: I. Leaf anatomy and dry
matter partitioning. Crop Science. 31: 163-167.

Baldwin C.M., Liu H.B., McCarty L.B., Bauerle W.L., and Toler J.E. 2006. Effects of trinexapac-ethyl on the
salinity tolerance of two ultradwarfbermudagrass cultivars. HortScience. 41: 808-814.

Barrs H.D., and Weatherley P.E. 1962. A re-examination of the relative turgidity technique for estimating water
deficits in leaves. Journal of Biological Sciences. 24: 519-570.

Beard J.B., and Sifers S.I. 1997. Genetic diversity in dehydration avoidance and droutght resistance within the
Cynodon and Zoysia species. International Turfgrass Society. 8: 603-610.

Beasley J.S., and Branham B.E. 2007. Trinexapac-ethyl and paclobutrazol affect Kentucky bluegrass single-leaf
carbon exchange rates and plant growth. Crop Science. 47(1): 132-138.

Beasley J.S., Branham B.E. and Ortiz-Ribbing L.M. 2005. Trinexapac-ethyl Affects Kentucky Bluegrass Root
Architecture. HortScience. 40: 1539-1542.

Betes L.S., Waldren R.P., and Teare 1.D. 1973. Rapid determination of free proline for water stress studies. Plant
and soil science. 39: 205-207.

Bian X., Merewitz E., and Huang B. 2009. Effects of Trinexapac-ethyl on Drought Responses in Creeping
Bentgrass Associated with Water Use and Osmotic Adjustment. HortScience. 134: 505-510.

Bingaman B.R., Christians N.E., and Gardner D.S. 2001. Trinexapac-ethyl effects on rooting of Kentucky
bluegrass (Poa pratensis) sod. International Turfgrass Society. 9: 832-834.

Blum A. 1974. Genotypic responses in sorghum to drought stress, Il. Leaf tissue water relations. Crop Science. 14:
691-692.

Blum A., and Ebercon A. 1981. Cell memberane stability as a measure of drought and heat tolerance in wheat.
Crop Science. 21: 43-47.

Carrow R.N., and Duncan R.R. 2003. Improving drought resistance and persistence in turf-type tall fescue. Crop
Science. 43: 978-984.

DaCosta M. 2006. Physiological and Morphological Characteristics Associated with Drought Resistance
Mechanisms in Bentgrass Species. Rutgers the State University of New Jersey - New Brunswick.

Daniels R.W., and Sugden S.K. 1996. Opportunities for Growth Regulation of Amenity Grass. Pesticide Science.
47: 363-369.

Ehrler W.L., and Van Bavel C.H.M. 1967. Sorghum foliar responses to changes in soil water content. Agronomy
Journal. 59: 243-246.

Ervin E.H., and Koski A.J. 2001. Kentucky bluegrass growth responses to Trinexapac-ethyl, traffic, and nitrogen.
Crop Science. 41:1871-1877.

Ervin E.H., Zhang X., Askew S.D., and Goatley J.M. 2004. Trinexapac-ethyl, Propiconazole, Iron, and
Biostimulant Effects on Shaded Creeping Bentgrass. HortTechnology. 14: 500-506.

Etemadi E., Khalighi A., Razmjoo J., Lessani H., and Zamani Z. 2005. Drought resistance of selected
bermudagrass (Cynodondactylon (L.) Pers.) Accessions. International Journal of Agriculture and Biology. 7: 612-
615.

Fagerness M.J., and Yelverton F.H. 2001. Plant Growth Regulator and Mowing Height Effects on Seasonal Root
Growth of Penncross Creeping Bentgrass. Crop Science. 41: 1901-1905.

Fagerness M.J., Yelverton F.H., Livingston D.P., and Rufty T.W. 2002. Temperature and Trinexapac-ethyl effects
on Bermudagrass growth, dormancy, and freezing tolerance. Crop Science. 42: 853- 857.

Fan G., Bian X., Li H., Meng Z., and Liu S. 2009. Growth responses of Kentucky bluegrass (Poa pratensis L.) to


http://www.sciencedirect.com/science/article/pii/S0048357508000412
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiHjsmy64POAhXKDxoKHbL6Cs8QFggfMAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fpesticide-biochemistry-and-physiology&usg=AFQjCNFvqG_3V3hJ4WKeeaZStdAVr5QcoA&bvm=bv.127521224,d.ZGg
http://www.google.com/url?sa=t&rct=j&q=j%20biol%20sci&source=web&cd=3&cad=rja&ved=0CDgQFjAC&url=http%3A%2F%2Fjournalseek.net%2Fcgi-bin%2Fjournalseek%2Fjournalsearch.cgi%3Ffield%3Dissn%26query%3D1727-3048&ei=274VUtuNDIrdsgbB0IGwCg&usg=AFQjCNF487Jewhm04udwUuSvhFRmdSfImA&bvm=bv.51156542,d.Yms
http://www.google.com/url?sa=t&rct=j&q=int.%20turf.%20soc.%20res.%20j&source=web&cd=1&cad=rja&ved=0CC8QFjAA&url=http%3A%2F%2Fwww.turfsociety.com%2F&ei=L78VUoOCJsz2sgbno4HADg&usg=AFQjCNEZx8Gp4kDO6NmuaZUj68Gy5LRQpQ&bvm=bv.51156542,d.Yms
http://www.google.com/url?sa=t&rct=j&q=int.%20turfgrass%20soc.%20res.%20j&source=web&cd=1&cad=rja&ved=0CCkQFjAA&url=http%3A%2F%2Fwww.turfsociety.com%2F&ei=c8AVUs-RJdHHsgbMsYHwBQ&usg=AFQjCNEZx8Gp4kDO6NmuaZUj68Gy5LRQpQ&bvm=bv.51156542,d.Yms
http://mc.manuscriptcentral.com/agron
http://mc.manuscriptcentral.com/agron
http://www.google.com/url?sa=t&rct=j&q=ijab%20journal&source=web&cd=2&cad=rja&sqi=2&ved=0CC8QFjAB&url=http%3A%2F%2Fgulib.georgetown.edu%2Fnewjour%2Fi%2Fmsg04614.html&ei=y8IVUs_JCseItAbo6ICYAg&usg=AFQjCNFMWP9AELpeodCcQRUQ5CU6yXdzrg&bvm=bv.51156542,d.Yms

IFAB i F oyl ¥ Al o(i53,9LE8 @l 5 poke) Sl pale 520 TF

28-

29-

30-

31-

32-

33-

34-

35-

44-
45-

46-

trinexapac-ethyl applied in spring and autumn. Frontiers of Agriculture. 3: 186-189.

Fu J., and Huang B. 2001. Involvement of antioxidants and lipid peroxidation in the adaptation of two cool-season
grasses to localized drought stress. Environmental and Experimental Botany. 45: 105-114.

Grossmann K. 1992. Plant growth retardants: their mode of action and benefit for physiological research. Current
plant science and biotechnology in agriculture. 788-797.

Heckman N.L., Gaussoin R.E., and Horst G.L. 2001. Multiple trinexapac-ethyl applications reduce Kentucky
bluegrass sod storage temperatures. HortTechnology. 11: 595-598.

Heckman N.L., Horst G.L., Gaussoin R.E., and Frank K.W. 2001. Storage and handling characteristics of
trinexapac-ethyl treated Kentucky bluegrass sod. HortScience. 36: 1127-1130.

Heckman, N.L., Horst G.L., Gaussoin R.E., and Young L.J. 2001. Heat tolerance of Kentucky bluegrass as
affected by trinexapac-ethyl. HortScience. 36: 365-367.

Huang B. 1997. Drought-Resistance Mechanisms of Seven Warm- Season Turfgrasses under Surface Soil Drying:
I. Shoot Response. Crop Science. 1858-1863.

Huang B., and Fu J. 2001. Growth and Phsiological Responses of Tall Fescue to Surface Soil Drying. Journal of
Intelligent Transportation Systems. 291-296.

Huang B., and Gao H. 2000. Root physiological characteristics associated with drought resistance in tall fescue
cultivars. Crop Science. 40: 196-203.

Jiang H., and Fry J. 1998. Drought responses of perennial ryegrass treated with plant growth regulators.
HortScience. 33: 270-273.

Lichtenhaler H.K. 1987. Chlorophylls and carotenoids, the pigments of photosynthetic biomembranes. In: R.
Douce and L. Packer (eds.). Methods Enzymol. Academic Press Inc, New York. PP. 350-382.

Lickfeldt D.W., Gardner D.S., Branham B.E., and Voigt T.B. 2001. Implications of repeated trinexapac-ethyl
applications on Kentucky bluegrass. Journal of Agronomy and Crop Science. 93: 1164-1168.

Marcum K.B. 1998. Cell memberanethermostability and whole-plant heat tolerance of Kentucky bluegrass. Crop
Science. 38: 1214-1218.

Mayoral M.L., Atsmon D., Shimshi D., and Gromet-Elhanan Z. 1981. Effect of Water Stress on Enzyme Activities
in Wheat and Related Wild Species: Carboxylase Activity, Electron Transport and Photophosphorylation in
Isolated Chloroplasts. Australian Journal of Plant Physiology. 8(5) 385 — 393.

Malonaka K., Oaiawa T., and Imagawa H. 2006. Changes in chloroplast peroxidase activities in relation to
chlorophyll loss in barley leaf segments. PhysiologiaPlantarum. 80(4): 555-560

Medrano H., Escalona J.M., Gulias G., and Flexas J. 2002. Regulation of photosynthesis of C3 plant in response to
progressive drought: stomatal conductance as reference parametr. Annals of Botany: Oxford Journals. 595: 889-
905.

McCann S.E., and Huang B. 2007. Effects of trinexapac-ethyl foliar application on creeping bentgrass responses
to combined drought and heat stress. Crop Science. 47: 2121-2128.

McCullough P.E., Liu H., McCarty L.B., Whitwell T., and Toler J.E. 2006. Bermudagrass putting green growth,
color, and nutrient partitioning influenced by nitrogen and trinexapac-ethyl. Crop Science. 46: 1515-1525.

Morris, K. N. 2002. A guide to NTEP turfgrass rating. A publication of the National Turfgrass Evaluation
program, NETP. 11: 30-39.

Nilsen E.T., and D.M. Orcutt. 1996. Physiology of plants under stress. Abiotic factors. John Wiley & Sons, New
York.

Pannacci, E., Covarelli G., and Tei F. 2004. Evaluation of trinexapac-ethyl for growth regulation of five cool-
season turfgrass species. Acta Horticulturae. 661: 349-351.

Pessarakli M. 2008. Handbook of turfgrass management and physiology. CRC Press, Boca Raton, Florida.

Stier J.C., and Rogers J.N. 2001. Trinexapac-Ethyl and Iron Effects on Supina and Kentucky Bluegrasses Under
Low Irradiance. Crop Science. 41: 457-465.

Wang, Z., Huang B., and Xu Q. 2003. Genotypic variation in abscisic acid accumulation, water relations, and gas
exchange for Kentucky bluegrass exposed to drought stress. HortScience. 128: 349-355.

Weaver J.E., and Zink, E.1946. Length of Life of Roots of Ten Species of Perennial Range and Pasture Grasses.
Agronomy & Horticulture. Faculty Publications. Paper 500.

Xu, C., and Huang B. 2011. Proteins and Metabolites Regulated by Trinexapac-ethyl in Relation to Drought
Tolerance in Kentucky bluegrass. Journal of Plant Growth Regulation. 31: 25-37.

Zulini, L., Rubinigg, M., Zorer, R., and Bertamini M. 2007. Effects of drought stress on chlorophyll fluorescence
and photosynthetic pigments in grapevine leaves (Vitisvinifera cv. ‘White Riesling’). Acta Horticulturae. 754: 289-
294.


http://www.google.com/url?sa=t&rct=j&q=front.%20agric.%20china%20journal&source=web&cd=2&cad=rja&ved=0CDQQFjAB&url=http%3A%2F%2Fwww.researchgate.net%2Fjournal%2F1673-7334_Frontiers_of_Agriculture_in_China&ei=9cUVUvC_EcvItAaimoDgCw&usg=AFQjCNGSLTBMAkuPfhvLfWYHF9a971b1ew&bvm=bv.51156542,d.Yms
http://www.google.com/url?sa=t&rct=j&q=environmental%20exp%20botany&source=web&cd=4&cad=rja&ved=0CD4QFjAD&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F00988472&ei=QcYVUvDmFcHftAaJ0oGQCA&usg=AFQjCNH4vzyeDDSQHUwVMK1FqUxhPP-Jnw&bvm=bv.51156542,d.Yms
http://www.google.com/url?sa=t&rct=j&q=its%20journal&source=web&cd=2&cad=rja&sqi=2&ved=0CC0QFjAB&url=http%3A%2F%2Fwww.tandfonline.com%2Floi%2Fgits20&ei=VsgVUvuFFIzNsgaWioGIAw&usg=AFQjCNGLAoGVn-BjAadDgmOAD0aBkBBaZA&bvm=bv.51156542,d.Yms
http://www.google.com/url?sa=t&rct=j&q=its%20journal&source=web&cd=2&cad=rja&sqi=2&ved=0CC0QFjAB&url=http%3A%2F%2Fwww.tandfonline.com%2Floi%2Fgits20&ei=VsgVUvuFFIzNsgaWioGIAw&usg=AFQjCNGLAoGVn-BjAadDgmOAD0aBkBBaZA&bvm=bv.51156542,d.Yms
http://www.google.com/url?sa=t&rct=j&q=j%20agronomy%20crop%20science&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fonlinelibrary.wiley.com%2Fjournal%2F10.1111%2F%28ISSN%291439-037X&ei=L8kVUtG7CMKctQanmIGYAg&usg=AFQjCNHhRaDI1wqNXzh0qSVVSRknb6QSTw&bvm=bv.51156542,d.Yms&cad=rja
http://www.google.com/url?sa=t&rct=j&q=journal%20annals%20botany&source=web&cd=1&cad=rja&ved=0CCkQFjAA&url=http%3A%2F%2Faob.oxfordjournals.org%2F&ei=s8oVUvutFcqGswa9roGIAw&usg=AFQjCNET31EnjpN7_PJm6dXsX_KPAM3UIw&bvm=bv.51156542,d.Yms

Journal of Horticultural Science
Vol. 31, No. 1, Spring 2017, P. 25-39
ISSN: 2008 - 4730

A

(329US @l g pole) (SLEL pole 4 Wibo
25-39 .5 1396 ko L o)les 31 uls
2008 - 4730 Lo

058 5 Shas 5 S5 850550 Sl gt 5 K55 sm (oS 5 S slaeuiS F! S

(Echium amoenum) _gf !

3. 2.
Ol pime = pln s 135 S o) 35 Ao
1393/03/24 : s\, 55 &b
1394/02102: s 4y s

LRVCES

! GLjgl (sl oS 2y Shos 5 (So5ed58)90 Clogad o ciliie Sojglon (slasgS g S laosiSEIS] Sl () slaioe

IS5 b dolas JolS clacS sl b ygods 53 Moo wgdyd oKy ;3 1390-92 el)5 cla Jlo > ilojl (EChium amoenum)
=3 Sogls a2 S dl - laden 1 il SSglsn 295 5 SLS goatSEMol g5 n ol ilojl (gl loss a5 pls
sBacillus sp. Lo Sy osls) youssn -4 (Azospirillum spp. s Azotobacter spp. sl Sl (syls) Sy s
5(Glomus intraradices) 1,55 =7 4 {Glomus mosseae) I, 5+ -6 (Thiobacillus spp.) ,sdsws. -5 (Pseudomonas sp.
acglio 53 S5 5 Shos (al3il 4y jorio adllas 3,90 (5525500 4355 53y oS 3 LS alo] b w339 Al Jlas plsisd 398 3l eslisel pas
Do amls | iy w11 924 (5 54, Glomus intraradices s Glomus mosseae slales y3 J5 3,Skos 45 ¢ obds s aali |
A ol phdan Sjslan 395 1 (Jg ad sald b dusliie )3 g 53 JS (g8 2 3 il s adlllae )90 S0591ST (sloosles (seles
slesicess lals 3 as > 1322 4 sals Jlescos cladig > 4d o 342 jl g )3 S (cad o e S g yobty b bl (6155)b yeboas

W odaliiie Sogad Sl jlous )3 gy )0 &ild 3w g digy 1o Wb 55 «SiiS godlo 3 Slae iy 5,Slae Jldo oy i 8l Eol58] Haud ey

66 463 66 82 e asgr ,d asls dlasi g abgr yd Al )9 St golo 3,Slas caild 3,Shas Sogar Sl 3,0)8 (a4 (5 y9boay

bl il 58l el 4y G duoyd

So3elsST 0oles 2 y95m ¢ 2915 LS jhad g «Shagan ol LGS (sRD]1g

claoslys jl ooliwl «dan ool 4 obiwd clp o (17) a0
el Siedsn clo3sS 5 S (slaortiS e Mo 055 )5 jlupsy
(38) ol pisbiolas
L o8 it (g5 (slasSga | slasgoome ((Soagan dlga
wlord Gl jlases o g aloads Wb oo 4 s slag s
ol SB Jslge JS 20380 565 slge oyl 3515 )65 5 oYL
sk 30 51 208" JoSgo (15 b Suglgd apusl g pgiloshs
L Joloe 5 Jslonels Jlanl (sl usilinS” JSlS s ccasi ey
S clooiiS Mol ol §| o8 o y3lis 53,5 oo g,Swe polic
S (Sfsen 9 plerd (oS3 Slogad So0 )b
Sl (sblzo %03 31(24) 90 SB (gidols (lEl 4 e
(0368 5 L cn] comnlS’ (595 st comsliy ) (i€ polic

doddo

s @liE slaodygld k5 pslae algi 5l plizabol ool

el Clwle g ang g Conjlazme Cwodlo s | ol jon
429 D)9 9 039 (§))9ldS ) (295 JB ggge (solaiily
a3l el 485 )1, 5 o) K ingly g oliglaS (938l
Olsan S (ol bin dic adg oluly » oo JSlue
2 Ablien (65)9liS Y gae pylie Wi Car (ol yruw S
sslatoasy (] (2,5 03l Jbo e 5 S (59l 5 L (gl
FB 6900 SEB)) o) ot 5> ©aajld 5 b Ay

LS e Ghjgel gotome sl -1

Medio _owgd 3 olSutil ¢yl 0aSutily Hluiily ¢ sliwl =3 4 2

(Email: rezvani@um.ac.ir ' gine ot gi = %)
DOI: 10.22067/jhorts4.v0i0.34660



1396 jlag L o las 3L alr (53,9L58 @alius 5 poke) Sl poke 4 725 26

539 Sl plagls ek gl | ool cladss 552 5 (40) el
18) cpiioes 5 s s (19) sl S 5 p 5ok 3000 51 i
o8l Ll (518 Glogad 4 1 ysSe cuta i 4 (40
i polie Jl 5 s dgs ok 31 152p55we Yiais] lo3 S
S| s 2L slaggeyen 5 (26) oo A5 5 (14)
48 s )1 Limgly S5 )3 9 ee (0) olS by alial el
29 ol (&S 9 (oS Sluogiad dugo (puge X1 55800 38
Ol 5, Shas o gy 5 &l Sy 45 5oty ey dges |y y9
5 (13) ssdly iali8l anls ) Cows 2oy 3215 432 Cus
09— 15259 3,8 48 0l (s gl 1S5 (—dng
Pl 5 5 S5 (35 Sy s liee 3Rl &2 e pSis]
oS olsil 9 Slgd (e D g L85 i s
(35) 15 3oLt b duaslie 37 oy gyl

2 a8 Conl GLalS Lo 3)90 (5908 polis Sl (S0 055
29 9 (=l ¥ gmame wdgi )5 ol eslinal 3T slaJlu
laoslys jl oslil ials (31) cul 3,5 )18 av g5 3590 108
JINPK Laags sl oslial (1933159, (a3l g g o 1 63,555
SigliS S (63,555 ol (2,08 w2 p el 1503 (g
a8 15,8 Go)l3S (15 1) e (5 oS s pgboty el 08
S90S SLaimelag 9 LnSgn (S jw 565 2908 Jloa
lmodlys 3l oslital gy ol 5l g oo dlge St b lalS
9 =S Slogad d9t ly poilgwsn o JBlupgr 63,555
sl 3l Gimgly Sy )y ey om slal 4 (908 (LS (&S
S 555 <o gilsugn o)) Cilise S5 o berd
9ot yaudons (S 9 itogl hudgnto sl ¢edlgmanto)l
3% d9esF 0 S 970 il e S 9%
S 5 oS Oluogas p (1ald g joilguont jhudsut e s 15
et 335 45 A8 GBI 5 s Sy g oS
ohaljdl A e adllas )90 sladeS o b cuS 5 5 5 (2leSay
8l dlasd g ady) Jo-b « S fglgn 3 Slas (S SIS (g
(1) s anls 4 o dign > o3

2 ssls soslgls v gt 5 allusiz als M ) oligls
2 iyt g Sl gl Jlod Bblio (cag olS cpl Al
(20) 5)ls 2381y, gy355 g0ty S Jlosh (slaglinl Clelis)|
el olay 5 Jlgl L )98 35l Sll (Ljgls (2AS puga

7- Anethum graveolens L.
8- Glomus etunicatum

9- Ocimum basilicum L.
10- Echinacea purpurea
11- Echium amoenum
12- Boraginaceae

Sl einggy )3 (28) 5,5 0,8l ol (slaady) jub S
4000 52000 1000 500 o) S anged el ciliseo rgha
ol oS 5, Shee (slial g 5, Shas 1 (4= 55 py5 Lo
LA SLES (g (esir 45 48 OIS 9 oy Slaeinn
2000 ;Lo 5,8 31 5 G 3> Sy g 5ol g glas)l (oo
5503 ity 3 (22) 2l sty Sagats Aol 1) )3 25 e
2100 590 (o) Sglgd sl il gokas 1 sy 5l
o5 il a9yl oS 3Skes (slizl 9 3, Shes 2 (12 o p 5 e
9 oS Slhuogad dou0 (b Soglgd bl )8 &5 05 ()18
(12) sls il 1 (yei L 5l 86 Ol s wlS &S

ol yshieds So5glan (saagS jledlatul il slale 5>
Sodids e @lond glo3sS gy canlio (30l (S (ghdols
5 Sl ol s glaspualy o pteses 51 (S plgisar 9 48,
8 ade y ol LS lcwws de g 350 ol (65)0liS” CBlaal &
gl Jols (3l i )> Sjolgn sladgS (39) wlash 5
ié polie L5 Ul o (7) 03 (533151 3y Slogage ciliseo
il b (b oy LB p )3 4 o ytwd Wy o8 1) Lo
S5l 5 Sl ) e dawg & e 5 (27) tls (So55lse
Soidsn slmags 3l e tmgiy S o (1) 835 o 55l e
o 553 3 ( paydsse) polpssil s 555535 o pos)
OIS 5 o 055 gl oS (S g (oS Sleogas g
9 o)) g a0y Slas (ga oy SLid gools oy i &S A
9y do Spfglon sLadsS 48 el sty Sloj uilisl Slas
tmay 55 (11) s oalisl 3l Jslme 5 4y b el cJlo
5 S 9yi) S2slon slwagS 2 )8 S b 3155 Ko
oLisls (Se5slshige 5 (ol Clrogal d9ae 4 e (hudsn
23 JS 3w 1a3sS gl 51 edlisol Lyl 45 a5 s sty e ® s
SR FRE e 4 Siilgid dl 5 Jb (e cals 3)Shos ey
(3) 395 s I i

S gglols & GlalS b cugjen ohlail gy S0
il o] pam 4y 1y lopllsipg cendloo L 5 i puolic 1380
o290 (8) 2,5 0,81 ¥5Soge)l 15,950 )6 4 (lsicse o
i (558 (SIS ) g3 g0 slag B o ylsld Yiess]
md e JuSits |y S 09)Sun (60395 ; o y> D0 15 Lyl
;S 53 p,55 LS 900 s 540 Lyl slacan (codgicans ; (29)

1- Calendula officinalis L.
2- Plantago ovate L.
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5- Carum copticum Heirn

6- Borago officinalis L.
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Figure 1- Effect of different organic acids and biofertilizers on flower and seed yield of Iranian Ox-Tongue.
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Figure 2- Changes of flower and seed harvest index of Iranian OX- Tongue in conditions of organic acids and different biofertilizers
application.
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Figure 3- Changes of flower weight and flower cycle number per plant of Iranian OX- Tongue in conditions of organic acids and different
biofertilizers application.
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Figure 4- Relationship between flower cycle number per plant and lateral branch number per plant of Iranian Ox-Tongue in conditions of
organic acids and different biofertilizers application.
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Figure 5- Cluster analysis of organic acids and different biofertilizers (1: Humic acid, 2: Biosulfur, 3: Biophosphorous, 4:

Fulvic acid, 5: Glomus moseae, 6: Glomus intraradices, 7: Nitroxin and 8: Control)
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Table 1- The compound analysis of hesperidin in fruit of lemon cultivars

Ol ydi @lbe @33 4y b
Source of Variations DF Hesperidin
) 2 4129314.47
Cultivar
g_)la; 3 1493251.43"
Time
caél 2 1251771.18™
Tissue 1251771.18™
ol 6 156240.16™
Cultivar*Time
falexrv-é.) 4 262491.41™
Cultivar*Tissue
Sl 6 46713.21"
Time*Tissue
e edlxedy 12 18182.46™
Cultivar*Tissue*Time
s 70 4.22
Error
Sl 107 -
Total Error
Sl o pd - 11.12
C.V. (%)

Jopd ) e jd b xe®*
**Significant at 1%
P god bgae B )1 55 Culdld p ilisie G (yloj 53 dgme Slho (B S 0 4525 - 9o
Table 2- Combined analysis of some fruit traits of lemon cultivars

Ol i 2alio ,_;b‘}ide)b bgr0 ¥ (39 dga0 yhad Cowgs Cwulbus Sis (39 o yd
Source of Variations DF Fruit Fresh Weight Fruit Diameter Peel Thickness Dry Weight (%)
) 2 5.84" 20.20" 353" 2.20"
Cultivar
‘?L"j 3 220.01™ 1445.68™ 2.99™ 148.27"
Time
ol 6 5.20" 23.05™ 0.16* 3.45™
Cultivar*Time
ks 22 474 4.49 0.16 0.62
Error
s.J; sl 35 _ _ _ _
Total Error
Sl oy - 6.96 5.23 7.07 4.68
C.V. (%)

70 ey 5 gxe *AN g )3 b xe™
**Significant at 1%,* Significant at 5%
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Figure 1- Fruit weight changes at different harveststages of lemon cultivars
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Figure 2- The changes of fruit diameter at different harvest stages of lemon cultivars
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Table 1- Analysis of variance of the effect of different levels of salinity on germination characteristics of the medicinal plant
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* **¢ Significant at 1% and 5% level probability, respectively
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Figure 1- Interaction effect of population and salinity on germination percentage of
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Fenugreek
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Fenugreek
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Table 2- Analysis of variance of the effect of different levels of drought on germination characteristics of the medicinal plant

fenugreek
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= Df germination germination radicle plumule Shoot dry
weight
0dg5
Population 3 393.12" 179.33" 1149.73" 1073.00™ 37.07"
»
Drought 3 5323.40™" 498.86™ 4389.51" 1518.56" 18.94™
035X Sw>
PopulationxDrought 9 193.99" 18.69™ 975" 1259 059"
ks 32 14.49 1.59 18.33 17.30 0.03
Error
ot s 7.20 8.13 12.85 5.92 7.29
C.V (%)
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* ** < Significant at 1% and 5% level probability respectively and ns not significant statistically
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Figure 6- Interaction effect of population and drought stress on germination percentage of
Fenugreek
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Figure 7- Interaction effect of population and drought stress on germination rate of
Fenugreek
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Table 3- Comparison of the germination properties fenugreek under effect of population and different drought levels
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Treatment  Length of radicle (mm) Length of plumule (mm)
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Jol b b
Amol 38.20 26.07
RS d c
Tabriz 26.78 21.74
(W
<o 34.61° 27.13°
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Ao a a
Mashhad 50.29 43.31
(L) Ss
Drought(bar)
0 63.17% 40.342
-3 37.98° 36.74°
-6 31.10° 25.62°
-9 17.62 15.55¢
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Means in each treatment and for each column followed by the same letter are not significantly different at (P<0.05) of probability by
LSD test
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Figure 8- Interaction effect of population and drought stress on shoot dry weight of
Fenugreek
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Table 4- The value of correlation coefficients associated with different levels of salinity in fenugreek

1 2 3 4 5
elio o5 Ay oy 5 lgr sy araiy) Job pdle b azals s o
Traits  Percentage of germination  Rate of germination  Length of radicle Length of plumule Shoot dry weight
1 1
2 0.79%* 1
3 0.96%* 0.78%* 1
4 0.90** 0.86** 0.88** 1
5 0.93** 0.61%* 0.90%* 0.86** 1
A o S |y o> g g o> G et e )3 (6l gime i i 4 X 5 F

* **¢ Significant at 1% and 5% level probability, respectively
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Table 5- The value of correlation coefficients associated with different levels of drought in fenugreek

1 2 3 4 5
ol ) Al oy o dlg co daady; Job arddle Job aals SWs
Traits Percentage of germination  Rate of germination Length of radicle Length of plumule  Shoot dry weight
3 0.77%* 0.86** 1
4 0.77** 0.80%* 0.82%* 1
5 0.81°° 0.80°° 0.81°° 0.89°° 1

W3 oo LS 1y Ao pd gy g duoyd SO Jlesis ] e §5 (g dme s Ay FF g F

* **: Significant at 1% and 5% level probability, respectively
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Table 1- Results of soil test of the experiment site in 2011

SB cdl B Zn Fe K P SP oC CaCO3 EC pH
Soil texture (mg.kg™) (%) dS.m?) (1:5)
e 5 05 26 350 9 015 52 146 20 0.73 8.1

Silty-Loam
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Table 3.Means of traits studied in watermelon varieties affected by calcium chloride spraying

) P NS s Cuomd Jobo dome Job bawgie 039 B Il ose Slass
Ses ’ o XY o3
T Fruit yield Rinddiameter Brix Rotten Length Fruit length Fruit Number o_f healthy
reatment (Kgiha) (cm) (%) (cm) (cm) weight fruits
g (Kg) (No./ha)
pls)|
Var
S5 oyl 19744 a 0.83a 8.98a 1.92a 28.47 a 6.56 a 3010 a
C.Grey
W 20295 a 0.86a 8.99 a 1784 26.97a 6.48 a 3132a
Charlie
S
Ca
Jp 21223 a 0.87a 9.17a 151a 29.28a 7.30a 2907 ab
0 per 1000
St 20221 a 0.78 a 8.93a 1.83a 2742a 6.45a 3135 ab
3 per 1000
per e 0 a .88a 10a 2la 64 a .70a a
5 per 1000, 19860 0.88 9.10 221 25.64 5.70 3484
8per 1000, 54 187442 0.88a 8.75a 186a 28,54 a 6.63a 2832 b
ns ns ns ns ns ns *

2wt LSD 0] wlalyy ()lol ls (ine cagls 18 cisndy S yiie By S0 JBlaos 45y y2)3 09,5 4 Sl
Values at each column with at least one similar letter donot have significant differences based on LSD test

EI AN
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Figure 1- Effects of spraying with different levels of calcium chloride on number of blossom-end rot infected fruits of
watermelon
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Table 4. ANOVA of calcium and potassium content in tissues of BER inffected fruits and leaves at flowering stage in
watermelon varieties.
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Sl LRV
Degree of Calcium of rotten fruit Potassium of rotten Leaf and flower Ca
SOV - N o L .
freedom tissue at ripening fruit tissue at ripening at flowering
S 2 0.005" 0.29m 0.008"
Rep
gl 1 0.0004 s 0.17m 0.015M
Var
v 3 0.004™ 0.17m 0.187**
Ca
e 3 0.0003™ 0.3 0.005 ns
CaxVar
ks 14 0.0002 0.14 0.005
Error
ot 5.89 13.27 3.46
C.V.

**k *

Msize Golds pae g lo > Y 90 Jlain! zolawyd I ize (g NS g™ 7
*, ** ns show significance at 5 and 1 % probability level and non-significance, respectively
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Table 5- Mean comparison of various amounts of Ca and K in rotten fruit tissues and leaf and flower tissues of
watermelonvarieties at flowering and at different calcium levels.
2 om0 83901 LU iy A0 43 bp0 B39)1 L3l wanndS
o S Sy Al o Cudld g (S dww P Al o> 59 S g panlS
Treatment Potassium of rotten fruit ~ Calcium of rotten fruit tissueat ~ Leaf and flower Ca at flowering
tissue at ripening ripening (%)
(%) (%)
Pl
Var
$F ol 2.80a 0.26a 2.15a
Charleston Gray
3"? 2.55a 0.26 a 2.10a
Charlie
Ca s’
0 per 1000} ,> - 270 a 0.24c 1.91d
3 per 1000,);2 5 ¥ 2.62a 0.25b 2.06 ¢
5 per 1000,); ,> & 275a 0.26 b 2.18b
8 per 1000 ;5 ;5 A 265a 0-30a 233a

Mt 2o y> O Lol gaw PLSD 9051 bl 5 (gylol JIs ime cglis 4316 cins S jtie By 5 40 JBlas 48 ygir b 40 09,5 4 el
Values at each column with at least one similar letter do not have significant differences based on LSD test at 0.05 probability level
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Figure 2- Effects of spraying with different levels of calcium chloride on calcium content of leaves and flowers at flowering
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Table 1- Results of soil tests implementation of experimental site
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Table 4-Comparison of means ratio of potassium to sodium indifferent parts of Pistachio
Na+ LY K+ U’f"“"’;

slosd K *toNa *Ratio
Treatment adlw EW.75) Sy
Shoot root Leaf
Sy
Salinity(ds m™)

0.6 5a 15a 17.5a
15 0.66b 0.45b 1.35b
30 0.55b 0.2b 0.77b

Ly o 53 9 pB))
Cultivars and genotypes of Pistachio

G3 2.4 ab 0.62 a 6.1ab
crllis 19b 0.67a 5.5ab
Saifuddin
bl 4.6ab 0.79a 6.3 ab
Ahmadaghai
S 6.1a 0.69a 43b
Fandoghi
P 5.5 ab 0.66 a 3.39b
Kaleghochi
xS 3.2ab 0.76a 43b
Akbari
G2 3.3ab 0.72a 78a
) L 23ab 0.69a 57ab
BadamiZarand
| ol
i 2.8 ab 0.76 a 5.6a
Ebrahimi
Gl 2.8ab 0.70 a 6.3 ab

23b o3 (P<0.05) Sl (glacels dix yga;l 51 odlimul b o sxe U] (gl gty 13 S yite gy b el
Numbers followed by the same letter are not significantly differentns (P<0.05)based on Duncan's Multiple Range Test.
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Table 5- Cultivar Ranking based on different characteristics and their final rank

Suid gz S 09 : :)f : DL e as
s ailu ady e Jsb Syl Sy he Ju Sbs -
Phets Seedling Sy Seedlings =W
D ? Number Leaf area : )
Treatment ry length diameter he final
weight Leafdry  of leaves (cm?) The fina
g Rootdry (cm) weight (mm) rating
@ weight (g) @
G3 25 2 25 1 1 2 2 13
“""\jw 25 2 3 1 1 15 15 125
Saifuddin
wlflael 25 15 25 1 1 1 15 11
Ahmadaghai
2 . 25 15 15 1 1 2 15 11
Fandoghi
SR 15 1 1 1 1 15 1 8
Kaleghochi
sl 1 1 15 1 1 15 15 8.5
Akbari
G2 3 15 25 1 15 15 2 13
) _“abl{ 25 15 25 1 1 15 15 115
BadamiZarand
Nl_ﬁl . 25 15 1 1 15 2 15 11
Ebrahimi
G1 2.5 1.5 25 1 2 1.5 15 12.5
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Table 7-Analysis of variance of seedling growth characteristics in salinity stress

e oS
M.S
. 039
[S%) e =
S S o ooy .. R
oy | Seis - 7 Sais oj9 Jos Jsb Jigg
Clpdigbe T g, P Sy S 1 gl J ada Seedling _
sov <7 Jd Leaf area Numbre Br length Seedling
df Dry of leaf per Dry diameter
weight Leaf plant weight of
of shoot dry root
weight
=
).)g, . 2 0.66 0.9 53551 12.8 0.6 147 0.32
Replication
(@)essp 2 17/86*  20.78* 341881543  20.19* 7103 114 9.8%
Salinity(a)
A sl 4 0.47 0.3 496011 5.4 0.3 16.7 0.12
aerror
(b)) 9 0.5° 011  427087.1° 5.24¢ 0/63° 21.96° 0.16
Variant(b)
a*b 18 0.24 0.12 552776.6 2.6 0.39 3.04 0.05
b lus 54 0.17 0.18 417176.6 25 0.41 8.2 0.11
berror

2o yd S g g Jlin] o (3 ) (dxe i 5 4FF "

*Significant at 0.05 probability level. ** Significant at 0.01 probability level
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Table 1- ANOVA of leaf area, specific leaf area, specific leaf weight and current growth of pear cv. Louise Bonne.

. ] Slazyo (ke
Ol i é’:" &l “*)’f Means of Squares
Source 0 Degrees o B = . P c
. . .o AS &
variation freedom $ile Jlw as, ‘5"". oL 059 2059 ghw S b
Current growth Specific leaf weight Specific leaf area Leaf area
)l)fv . 2 104.10™ 0.0001" 10.946™ 205.733"™
Replication
e 9 274.82" 0.0001" 75.287™ 75.945m
Treatment
s
18 85.59 0.0001 230.393 156.354
Error
CcCV - 46.69 39.84 29 34.53
(%)

hime pf g A0 TN el oy 45 cme sy M F A
** * and ™ significant in probability level of 1% , 5% and non- significant, respectively.

ORI 08 I 3 Gyl Jlw a9 S pegase (359 S 2 029 i oS 2 e Olie (ke duglilo Y Jouo
Table 2- Mean comparison of leaf area, specific leaf area, specific leaf weight and current growth of pear cv. Louise Bonne.

sl 5l lo Sl Jo i,y Sy pepatn (339 S 2 0329 g leaf & s gl
S rav - treatmen“ts current growth specific leaf weight specific leaf area area
praying (cm) (g/lcm?) (cm?/g) (cm?)
clbals 23.67 ab 0.016 e 56.39 a 33.50 a
The control group with water
1D &S w50 Slilguo 11.50 b 0.026 a 47.99 a 32 a
CMS 0.5
IV S e Mg 13 b 0.026 a 46.03 a 34.83 a
CMS 0.7
a f:jf ] 34.17 a 0.018 d 59.40 a 3817  a
0 S e Mg + NN Sl ad 7 5 b 0.020 c 52.33 a 4417 a
CMS 0.5+ SA 0.1
IV AW (o 50 Sldlgus + /Y S ls S0l 13.33 b 0.018 d 57.84 a 44.33 a
CMS 0.7 +SA0.1
0 Sebnells s 12,50 b 0.020 c 53.83 a 3483  a
SA05
[ BIS oy jui0 Sllgus + 410 Silnls Sl 17.17 b 0.020 c 56.46 a 36.83 a
CMS05+SA05
IV S o 50 Sl + 210 Sl Al 16.33 b 0.018 d 52.28 a 35.33 a

CMS 0.7 +SA 05
<l og el 39 a 0.023 b 44.14 a 2817  a

The control group without water

)5 30,0 O Jlosinl o p3 (6l e BB (S5l (laials dix yg0il Sai I Al gy gyl (ola Sk (g by
Numbers followed by the same letter are not significantly different (p <0.05) based on Duncan's Multiple Range Test.

\Gl_w (":Ja_w o> Ja_.wy &= )»ML» o> Lmu] N WS RWC= (WFL-WDL) / (WSL'WDL) #100 (\)
Colue A8l s o5y 09 paw (6 5505l) (gly oo 81,8 eladl o5 =WSL ¢ ()59 =WFL «Sid (50 =WDL
4> ' LSLAD LJ 091 090 celw YA Cus 4 ‘) ‘Jbui “Jb&jﬁ uj).g dl.hcb}o; Apd )I o tj).g é‘a.w ).Lo‘)l.’ d).:fb)".x;l d‘ﬁ

1- Leaf Area Meter
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Table 3- ANOVA of dry, fresh and saturation weight, relative water content and fruit specific gravity of pear cv. Louise

Bonne.
LS aglia g5 Sl el
"’S”“w é"'f Dd: ? 4?’; Means of Squares
ource o egrees 0 . - . s - .. 7 . 1.
Variation ,:r%edom S pogpate (39 Sy Sl (59 Sy P ok <l o glgme
fruit specific gravity leaf dry weight leaf fresh weight  relative water content
’I’&J . 2 0.003" 0.005" 0.02m 469.94™
Replication
Sl o * *
9 0.019 0.02 0.07m 269.74
Treatment
s
18 0.002 0.01 0.08 263.13
Error
cvV 5.28 17.68 16.15 17.21
(%)

bime pf g 0 AN et mans )3 45 jme sy ™ K AF
** * and ™ significant in probability level of 1% , 5% and non- significant, respectively.
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Table 4- Mean comparison of dry weight, fresh weight, relative water content and fruit specific gravity of pear cv. Louise

Bonne.
5L Bl om0 oyt iy S PSS (g Sy P o O (s (5o
b dglxe (s low . . ] ) . .
Spraying treatments Fruit specific gravity Leaf dry weight Leaf fresh weight Relative water content
(g/cm3) @ @ (%)
ol b asls
_ 0.93 a 0.58 ab 1513 a 61.84 b
The control group with water
10 WK ojrie Sl 08 ab 0.63 ab 1.690 a 66.88 ab
CMS 0.5
VK fjrie Mg 0.95 a 0.61 ab 1613 a 72.26 ab
CMS 0.7
i Wé}{ 0~1L” o 0.94 a 0.74 ab 1.817 a 71.34 ab
10 e My + ) Sdedlo sl gy b 0.81 a 1.933 a 72.11 ab
CMS05+SA0.1
IV e Mg 4 o) Selialls sl 0.95 a 0.75 ab 1.940 a 70.84 ab
CMS 0.7+SA0.1
e Wé; d;‘ e 0.72 c 0.65 ab 1.730 a 75.47 ab
0 K o jite Mg 4 210 Selimalls el 0.93 a 0.65 ab 1.690 a 95.28 a
CMS 0.5+SA 0.5
IV e Mg+ 210 Seloalls sl 0.97 a 0.72 ab 1.910 a 61.77 b
CMS 0.7+ SA0.5
<l og aald 0.94 a 057 b 1537 a 7421 ab

The control group without water

555 20)3 0 Jleas! o 13 (6l gxe BMS] 4SSl (classly six 05l Jai 5l alie gy (s (ola ik ygiw b
Numbers followed by the same letter are not significantly different (p <0.05) based on Duncan's Multiple Range Test.

(09509 1) I 53 0gee a3 & Jgb Comnd g yl8 (Job Slho uilylg 450 -0 9o
Table 5- ANOVA of length, diameter and length to diameter ratio of pear cv. Louise Bonne fruit.

i ol i ©lapo (ke
USM &f I‘Dp 7 4?’; Means of Squares
ource 0 egrees 0 - . "
Variation Freedom S ‘J_"b : ] . Be Jsb
Length to diameter ratio Diameter Length
s 2 0.0047 28.75m 16.28™
Replication
e 9 0.04" 26.78" 31.76"
Treatment
e 18 0.005 8.04 17.11
Error
Olyod o b
cV - 4.98 5.33 5.71
(%)
I gze i g 40 /N Jlen] o )3 o xe iy M F AF
** * and ™ significant in probability level of 1% , 5% and non significant, respectively
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Table 6- Mean comparison of length, diameter and length to diameter ratio of pear cv. Louise Bonne fruit.

il slone (5lo ko b a4 g o S ol
- . . Diameter Length
Spraying treatments Length to diameter ratio
(mm) (mm)
<llsals 1.36 ab 54.37 abc 73.68 a
The control group with water
10 e Mg 1.32 b 55.98 ab 73.90 a
CMS 0.5
I K i SAilgs 1.34 be 51.86 c 7258 a
CMS 0.7
TV Sl sl 1.34 be 57.03 a 75.43 a
SA0.1
1B e Mg + o) Sl 2 1.35 ab 52.69 be 7434 a
CMS0.5+SA0.1
IV AN jeie Mg + /) Sl sl 1.39 a 52.92 be 73.06 a
CMS0.7+SA0.1
0 Sl syl 1.38 a 50.70 c 7103 ab
SA 05
0 o Sy + /0 Selpuell sl 1.35 ab 50.85 c 67.19 b
CMS 0.5+SA05
I st Mg & 10 Sl s 1.32 b 5398  abc 7241  ab
CMS 0.7+ SA05
<l o sl 1.37 ab 51.84 c 7123  ab

The control group without water

5,05 70 Jlezs aw ) (gl gxe BMB STl (glaiols i O?A}T A5l alie By ghb sl 1 Siho g o 4>
Numbers followed by the same letter are not significantly different (p <0.05) based on Duncan's Multiple Range Test
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Table 7- Correlation of measured characteristics of pear cv. Louise Bonne.

Slyome

039
Ol s gl 0jy S oj O Job Comd (oguats . o7
» » » ] . sbda D940 ] il i
Relative Leaf Leaf Sy ogedob g shd | cngnto Fruit Sl Sy Speky Sy
water saturation  fresh  Leafdry Length diameter diameter specific Current Leaf  Specific Specific leaf
content weight weight  weight  of fruit of fruit ratio gravity growth area leaf area weight
o (o Slyme
S» 1 -362 -.080 .122 -362 -858™  .036 -192  -012 .094 118 -.148
Relative water
content
Sy ekl s
Leaf saturation 1 .258 -.223 -.288 439 -.440 250 448 -112  -.308 -.351
weight
S5 o "
Leaf fresh 1 -015 .367 .300 -.270 -.168 -.322 801 432 -.289
weight
o KIS G 1 026 -172 915"  -858™ -269 -096 .079  -167
Leaf dry weight
e dse 1 550 204 062  -472 291 -031 581
Length of fruit
ogse slad
diameter of 1 -.130 128 .068 142 -192 219
fruit
B & Jsbo cus *
Length to 1 - 124 -333 -259 -.063 134
diameter ratio
o950 ogaTe (159
Fruit specific 1 395 -131 -.011 .047
gravity
it Jlo 13, 1 -350 -043  -417
Current growth
S g 1 603  -293
Leaf area
Sy kg gdaw
Specific leaf 1 -.574
area
Sppegase 0
Specific leaf 1
weight
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OIS s Slilgus 5 210 il |y Sllls duasl ply o @,
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** * and ™ significant in probability level of 1% , 5% and non significant, respectively
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Table 1- List of studied pistachio genotypes

iyl 5 i 95 5 i g5 s
Genotypes Code Genotypes Code Genotypes Code
ol 2 PVKD 2 sl PVR2 S| PVAK

Khanjari Damghani Ravar 2 Akbari
O3 PVSN it PVSD sl PVAH
Sabz-e-Nogh Sifadini AhmadAghaei
L bl PVNK s PVOH g PVHZ
Badami Nishkalaghi Ohadi Hsanzadeh
sl PVBR i PVFR ol PVGR
Badami Ravar Fandoghi Riz Gholamrezaei
Mosaabadi Kaleghochi Ghazvini Zoodras
o PVHS e PVMO oo PVIZ
Hasani Momtaz Italiaei Zoodras
bl PVBZ Ulghitos PVMT
Badami Zarand Momtaz Tajabadi
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Table 2- Nucleotide sequences of primers selected for the study of polymorphism of pistachio

Skl el Sl Skl el Sy
Primer name Primer sequences Primer name Primer sequences

OPAC19 5" AGTCCGCCTG 3’ AJ20 5" ACACGT GGT C 3’

OPADO02 5" CTGAACCGCT 3’ OPB10 5" CTG CTG GGA C 3'

OPAD14 5" GAACGAGGGT 3’ OPCO05 5" GAT GAC CGC C 3’

OPAD19 5" CTT GGC ACG A 3' OPADO01 5" CAAAGG GCGG 3’

OPAE06 5" GGG GAA GAC A 3’ MG1 5" AGC GCC GACG 3’
MG12 5" CCC GCG AGT C 3’ MG11 5" AGG AGCTGC C 3’
MG16 5" GAA GAACCGC 3’ OPB17 5" AGG GAACGAG 3’
AJ05 5' CAGCGTTGCC 3’

q
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Figure 1- The band pattern of AJo5 primer in different genotypes of Pistachio
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Table 3- Polymorphic information content of primers and the number of polymorphic alleles for every primers

; ; Gyegise sy sty S g ke ‘;’lfw" a
&3, ol o i . LAl JECHIRTS
- Monomorphic  Polymorphic : Percentage of S .
Row Primer name band bands Total polymorphic  Polymorphic information
Bands content
1 OPAC19 2 3 5 60% 0.34
2 OPADO02 1 7 8 87.5% 0.38
3 OPAD14 1 1 2 50% 0.095
4 OPAD19 1 1 2 50% 0.18
5 OPAE06 1 1 2 50% 0.18
6 MG12 1 4 5 80% 0.14
7 MG16 2 3 5 60% 0.15
8 AJ05 3 1 4 25% 0.095
9 AJ20 3 7 10 70% 0.30
10 OPB10 3 6 9 66.67% 0.25
11 OPCO05 2 2 4 50% 0.39
05k 1.82 3.27 5.0 59.02% 0.23
Mean

(Jino (51 yuiie) RAPD (51 ;K5G35 g (iaualy (5o puite) 3, 800s b bad o Oliso 05 &y 08 (y900,5 5 1525 —€ g
Table 4- Stepwise regression analysis of yield related traits (dependent variable) and RAPD markers (independent variables)

Cdeo Sl R R ® R? F of R? Standardized beta tvalue
Trait Marker E change change coefficients
OPAZDOZ' 052 027 144 0.27 6.77* -0.70 5 1;1**
s> Jsb MG12-3 0.68 047 1.27 0.19 6.16* 0.68 4.66**
Panicle length MG16-1 081 0.65 1.06 0.18 8.38* 0.54 3.87**
OPB10-4 0.87 0.75 0.92 0.10 6.11% -0.35 -2.47*
o OPADYZ 048 028 15 023 5.40% -0.46 s 11ee
W 0 MG12-4  0.64 0.40 1.36 0.17 4.92* 0.58 3.63**
Panicle width OPAE0O6-1 0.75 056 121 0.15 5.47* 0.46 2.89*
AJ20-6  0.83 0.69 103 0.14 6.79* 0.38 2.61*
abgs Sllaisl dlaw MG16-2 048 023 3.16 0.23 5.42% -0.54 3.07%%
Panicle branching OPAD109- '
umber 1 0.70 049 2.66 0.25 8.37* 0.51 2.89*
OPAlD“' 070 048 2151 048 16.8%* 0.68 9.19**
s d -t OPADO2- ngg 077 1478 029 21.12%* 0.26 2.97*
Ol A ()9 2
Suture Pisﬁacmo OPAlDlg' 091 083 1298  0.06 6.05% 0.40 4.86%*
weight
OPASY 095 091 1008 007 11.51% 0.35 foae
OPB10-1  0.97 094 894 0.03 5.08* 0.18 2.25%
e X OPAD14- 476 058 957 0.58 24.66%* 0.79 6.67**
A g Ay i 1
Number of pistachio OPAlDlg' 0.87 076 7.41 0.18 13.03** 0.43 3.61%*
N - . - * *
Sis A MGI12-3 049 024 0.8 0.24 5.71 0.44 2.39
AJ05-1  0.66 043 0.16 0.19 5.72% -0.44 -2.39%

Pistachio dry weight

WA 9%& Jl"‘:bl@a“’)'})bw L‘«J)Fd.g%ﬂ'
* and **: Significant at 5% and 1% probability levels, respectively.
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Table 5- Simple regression analysis of yield related traits (dependent variable) and RAPD markers (independent variables)

. Sl e Uas Standardized beta
e AL R R? E coefficients tvalue
OPADO02-2 0.52 0.27 1.44 -0.52 -2.60*
adbgs Jobo MG12-3 0.30 0.09 1.61 0.30 1.31m
Panicle length MG16-1 0.23 0.05 1.64 0.23 -0.73m
OPB10-4 0.17 0.03 1.67 -0.17 -2.32*
OPADO02-2 0.48 0.23 1.50 -0.48 1.48™
s o, MG12-4 0.33 0.11 1.61 0.33 1.10m™
Panicle width OPAE06-1 0.25 0.06 1.65 0.25 2.07™
AJ20-6 0.44 0.19 1.53 0.44 -2.23*
wdgs Sblasil ol MG16-2 0.48 0.23 3.16 -0.48 2.12*
Panicle branching number OPAD19-1 0.45 0.20 3.22 0.45 4.10**
OPAD14-1 0.70 0.48 2151 0.70 2.15*
A Ay OPADO02-2 0.45 0.20 26.68 0.45 1.43m™
o St i OPAD19-1 0.32 0.10 28.34 0.32 -2.55*
Suture pistachio weight OPAC19-2 052 027 25.64 -0.52 0.72"
OPB10-1 0.17 0.03 29.49 0.17 4.97**
Adgd Ay i OPAD14-1 0.76 0.58 9.57 0.76 1.68m
Number of pistachio OPAD19-1 0.37 0.14 13.69 0.37 2.39*
Kt 4y 35 MG12-3 049 024 018 0.49 -2.39%

AJ05-1 0.49 0.24 0.18 -0.49

Pistachio dry weight

TN 570 Jlas) s 53 I sins 5 3 ine i &

s g % NS

ns, * and **: Non-significant and significant at 5% and 1% probability levels, respectively.
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Table 6-The number and mean of genotypes with and without alleles for markers entered in the regression model

SLoaigij Sl SLowgiole sbedig; (ke lacudsi; (nbe Sl
o (Sl NURFAN Ji DT g1yl Ji ) JS"
Trait Marker Numbers of Numbers of The mean of The mean of Total
genotypes with genotypes without genotypes with genotypes without mean
allele allele allele allele
OPADDZ: 4 16 10.26 12.35
bt b MG12-3 16 3 12.17 11.23 11.93
Panicle length  \G16-1 18 2 12.06 10.83
OPB10-4 6 14 11.52 12.11
OPADDZ: 4 16 8.15 10.09
Abgd joye MG12-4 18 1 9.88 9.4 970
Panicle width OPA;]-EOG' 2 18 10.93 9.57
AJ20-6 1 18 12.8 9.50
asgs ol sl MG16-2 18 2 11.97 17.45
Panicle i
branching OPA1D19 2 18 171 1201 12.52
number
OPADIS 1 19 17.9 27.44
sy gy OPADOE 4 16 57.61 19.29
Suture ~
pistachio 2 18 59.22 23.38 26.96
weight :
OPA2C19 7 13 12.04 34.99
OPB10-1 17 3 28.08 20.64
s i OPADI 1 19 726 23.86
Number of i 26.31
Sis aiey jy  MG12-3 16 3 1.08 0.81
Pistachiodry  a305.1 19 1 1.02 1.45 1o4
weight
&l
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Figure 1- Means of colony diameter of white button mushroom isolates on PDA and CYM media after 21 days
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Table 1- Analysis of variance of colony diameter of white button mushroom isolates on solid
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Table 2- Classification of white button mushroom isolates based on mycelium growth rate and class of growth on PDA and
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Table 3- Mycelium growth rate of white button mushroom isolates on spawn

ale T 51 w39,

Isolate Day after inoculation

20 15 10
%
2200 100 95 10
Al15A 100 70 20
u3 95 85 25
2200D 95 55 10
Cal4 95 95 50
F60 95 85 25
M7219 95 70 15
Soheil 90 75 10
Delta 90 55 5
Magnum 90 45 15
F64D 90 80 30
Ul 85 70 5
Al5 80 55 10
F60D 75 60 5
IM005 70 55 5
512 65 25 5
737 65 45 20
MagnhumD 65 30 5
LSD (5%) 12.75 12.13 5.19
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Table 4- Anova of mycelium growth rate of white button mushroom isolates on compost, casing soil and spawn

P ©laryo 5aiiko
i Mean square
M S5 ol - .
& ddf) &l 5l o 59,
) JOves) Day after inoculation
SOV o9k gy S el
Spawn Casing soil Compost
20 15 10 7 5 3 15 10 5
Al s s s s wi s 1352 204.0 "
Isolate 50340 1201.22  348.09 1116.66  568.11  80.85 9 5 382.57
£ ks 64.35 56.01 13.77 26.38 13.42 8.79 6.30 3564 75.92
rror
oyl
&y 9.42 11.66 23.66 10.38 19.88 27.06 7.99 1072  26.73
CcVv
o ) Jlain] e )3 Iy gixe e
** Significant at P<0.01
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Table 5- Mean comparison of mycelium growth rate of white button mushroom isolates on compost and casing soil

T 51 o 595
Day after inoculation
aloa iy SB CowrgpaS
Isolate Casing soil Compost
7 5 3 15 10 5
% %
Al5 65 20 5 90 60 50
F64 65 25 10 85 55 25
2200 70 15 5 85 75 50
Al15A 75 50 20 85 50 25
M7219 70 35 10 80 40 25
2200D 55 30 10 80 50 25
Delta 30 5 0 80 50 25
U3 50 15 5 80 55 25
Cal4 55 5 0 80 65 30
F60 65 15 5 80 50 25
Magnum 55 45 15 80 50 25
737 55 10 5 75 50 25
IMO005 25 10 5 75 60 50
Soheil 55 10 5 75 60 25
512 15 5 0 75 70 50
MagnumD 50 10 5 75 45 25
Ul 25 10 5 70 60 50
F60D 45 15 5 60 50 30
LSD (5%) 8.56 5.46 4.04 7.39 6.08 431
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Figure 4- Daily mycelium growth rate of white button mushroom isolates on compost and casing
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Table 5- Total yield of white button mushroom isolates
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Table 6- Correlation coefficient relationship of white button mushroom mycelium growth rate on PDA, CYM, spawn,
compost and casing soil media

Casing soil PDA CYyM Spawn compost Casing soil
CYM 0.45
Spawn 0.28 0.75xs

Compost 0.27 0.61 %= 0.49:

Casing soil 0.34 0.75xx 0.68: 0.52x

Yield 0.085 0.67x 0.67 0.80: 0.48+
Moy Vg0 Jloist maw 55 )b Sxe i 4 g
*and ** significant at 5 and 1 percent, respectively.
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Table 1- ANOVA for some fruit traits of three Iranian seeded grape cultivars
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Figure 1- Cultivarx GAs concentration xGAs dipping time interaction on pollen germination of of three Iranian seeded grape
cultivars. Numbers followed by the same letter are not significantly differentns (P<0.05) by Duncan’s Multiple Range Test.
Gh: Qzl ouzum, R: Rish babab Qermez, Kh: Khalili Qermez, T1: 14 day befor blooming, T2: 7 day befor blooming and
GA100: 100 mg/L prebloom GAs application
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Figure 2- Cultivarx GAs concentration xGAs dipping time

interaction on fruit set of three Iranian seeded grape cultivars.

Numbers followed by the same letter are not significantly differentns (P<0.05) by Duncan's Multiple Range Test. Gh: Qzl
ouzum, R: Rish babab Qermez, Kh: Khalili Qermez, T1: 14 day befor blooming, T2: 7 day befor blooming and GA100: 100
mg/L prebloom GAs application
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Figure 3- Cluster length of three Iranian seeded grape cultivars
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Figure 4- GAs concentration xGAs dipping time interactionon cluster length of three Iranian seeded grape cultivars
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Figure 5- Cultivarx GAs concentration xGAs dipping time interaction on rachis fresh wight of three Iranian seeded grape
cultivars. Numbers followed by the same letter are not significantly differentns (P<0.05) by Duncan's Multiple Range Test.

Gh: Qzl ouzum, R: Rish babab Qermez, Kh: Khalili Qermez, T1: 14 day befor blooming, T2: 7 day befor blooming and
GA100: 100 mg/L prebloom GAs application
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cluster treated with GAs
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Figure 7- Cultivarx GAs concentration xGAs dipping time interaction on number of shot berries of three Iranian seeded
grape cultivars. Numbers followed by the same letter are not significantly differentns (P<0.05) by Duncan’s Multople Range

Test. Gh: Qzl ouzum, R: Rish babab Qermez, Kh: Khalili Qermez, T1: 14 day befor blooming, T2: 7 day befor blooming and
GA100: 100 mg/L prebloom GAs application
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Figure 8- Cultivarx GAs concentration xGAs dipping time interaction on number of seedless berries of three Iranian seeded
grape cultivars. Numbers followed by the same letter are not significantly differentns (P<0.05) by Duncan Test. Gh: Qzl

ouzum, R: Rish babab Qermez, Kh: Khalili Qermez, T1: 14 day befor blooming, T2: 7 day befor blooming and GA100: 100
mg/L prebloom GAs application
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Figure 9- Cultivarx GAz concentration xGAs dipping time interction on seedless berries weight of three Iranian seeded grape
cultivars. Numbers followed by the same letter are not significantly differentns (P<0.05) by Duncan's Multiple Range Test.

Gh: Qzl ouzum, R: Rish babab Qermez, Kh: Khalili Qermez, T1: 14 day befor blooming, T2: 7 day befor blooming and
GA100: 100 mg/L prebloom GAs application
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Figure 10- Cultivarx GAs concentration xGAs dipping time interaction on length of pedicle of three Iranian seeded grape
cultivars. Numbers followed by the same letter are not significantly differentns (P<0.05) by Duncan' Multiple Range Test.
Gh: Qzl ouzum, R: Rish babab Qermez, Kh: Khalili Qermez, T1: 14 day befor blooming, T2: 7 day befor blooming and
GA100: 100 mg/L prebloom GAs application
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Figure 11- Cultivarx GAs concentration xGAs dipping time interaction on berry weigth of three Iranian seeded grape
cultivars. Numbers followed by the same letter are not significantly differentns (P<0.05) by Duncan’s Multiple Range Test.
Gh: Qzl ouzum, R: Rish babab Qermez, Kh: Khalili Qermez, T1: 14 day befor blooming, T2: 7 day befor blooming and
GA100: 100 mg/L prebloom GAs application
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the same letter are not significantly differentns (P<0.05) by Duncan's Multiple Range Test
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Table 1- some properties of soil and cow manure

- Colad

el Ol OJes a0 e ol Jlosle o) ol oS

K N Organic matter H EC

0 . p

(ppm) (%) (ppm) () @dsmt)

SE 179 0.54 75 0.89 71 1.9

Soil
95 255 1953 1.98 101.2 48.6 7.25 3.4

Cow manure
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Table 2- Mean precipitationand temperature during farm research (2010)

Jan Feb Mar Apr May
Sk 256 8.0 1.0 0.23 0
Precipitation (mm)
Ol a2y
Temperature 19.3 22.8 27.9 31.2 34.6
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Table 3- ANOVA for effect of drought stress on growth and essential oil yield of Matricaria recutita

o . chals 039 eyl 5,5os e
S g O bsdg,ls  addglsclile  SFSEE o] ot
Source of df Photosynthesis Chlorophylla  Flower ) Essential
variance rate Chlorophyll dry Shoot  Essential oil

b . height oil yield
weight percentage
Sk 3 1.3 2.5™ 53" 104.3™ 10.7m 17.1" 2.57
Block
o 3 46.1" 4.1m 9.3" 996.1%  699.1% 815" 5.1
Stress

ks 9 3.1 6.9 1.6 21.1 185 4.1 0.07

Error
el 15 175 9.7 7 9.4 46 3.7
CV (%)

I dze pas NS
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** and * :Significant at P<0.01 and at P<0.05, ns: non-significant
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Table 4- The effect of drought stress on growth, photosynthesis rate and essential oil yield of M. recutita

. s N - 039
O & gl o . ' s Syow 1 s Ji‘”
. FrwwogiS £y b b5 a Jsd,ls ool ol FECM
« Photosynthesis rate Chlorophyllb ~ Chlorophylla  Egsential Essential flower shoot
Dfoulghtl (mgl CO2 m2s73%) (mg/gr Fw) (mg/gr Fw) oil yield oil dr yh height
stress leve _2 weig
(gm=?) (%) (g m?) (cm)
— 14.62 1.482 1.78 35.20 0.4° 882 552
Control
‘Lm}m 12.0P 1.512 1.1° 56. 62 0.92 63P 42.2b
Mild
s 9.0¢ 1.522 1.20 39.0° 0.832 47¢ 38.9°
Sever

23l oo duoyd S s 5D (6 )lal glis (gl 5SSl (ol el win yg05 5l ookl bt S jte By (gl)h &S ola ke gt by
Means followed by the same letter(s) are not significantly different at P < 0.01 according to Duncan multiple test
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Table 5- Chemical composition and percentage composition of the M. recutita essential oil

Control Mild stress Sever stress
S P e VA S o A S P e A
Compound name Compound name Compound hame

Chamazulene 29.1 Chamazulene 311 Chamazulene 320
B-Pinene 16.1 a-pinene 18.1 a-pinene 18.3
a-bisabolol 12.0 a-bisabolol 13.0 B-Pinene 14.2
bisabololoxide A 5.7 B-Pinene 6.2 a-bisabolol 6.5
a-pinene 4.0 Sabinene 5.1 bisabololoxide A 5.3
Sabinene 3.6 a-Cadinene 4.0 a-Cadinene 4.0

B -farnesene 3.1 a-bisabololoxide 3.7 Sabinene 3.1
bisabololoxide A 3.0 B -farnesene 2.7 a-bisabololoxide 2.8
a-bisabololoxide 25 bisabololoxide A 2.6 B -farnesene 2.8
Camphor 2.2 Borneol 2.0 terpinene-4-ol 1.9
1,8-Cineole 1.9 B-Myrcene 1.9 1,8-Cineole 1.4
terpinene-4-ol 0.67 1,8-Cineole 1.3 Borneol 1.1
Borneol 0.64 terpinene-4-ol 0.94 Thujanol 1.0
a-Tricy‘lene 0.61 Germa‘rene-D 0.67 v-Eudesmol a‘etate 0.46
v-Eudesmol a‘etate 0.34 Thujanol 0.61 B-Myrcene 0.41
Germa‘rene-D 0.21 a-Humulene 0.43 ¢is-B-OCimene 0.32
trans-b-farnesene 0.11 ‘is-B-OCimene 0.21 a-Humulene 0.21
A3-Carene 0.11 trans-b-farnesene 0.14 trans-b-farnesene 0.16
a-Humulene 0.10 A3-Carene 0.12 Germa‘rene-D 0.14
Egamo 83.9 94.8 96.0
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Table 6- ANOVA of drought stress effect on growth, photosynthesis rate and essential oil yield of Cichorium intybus

« 5 o o 039 Wy o Lol
. Fawgid ol a0 bl S il . - wg gW, . ol ao
S’::r cée.:; Photosynthesis Ch]osr):;h b el s Shoot o L"f‘ Essential oil
! rate phy Chlorophyll  Flower dry height Essential percentage
variance weight oil yield
Soh . - . .
3 7.1 0.18™ 0.15™ 18.1 11.3 10.2 4.1™
Block
o 3 37.8” 250 72" 666.4" 544.1" 27.1° 212"
Stress
e 9 45 2.6 11 53 1.9 31 5.0
Error
oyl
Oy 13 14.0 9.9 0.95 4 0.88 26.6
CV (%)

s Y3 20:NS

lol Joyd 7y g o yd K praw 3 I me i g e

** and * :Significant at P<0.01 and at P<0.05, ns: non-significant
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Table 7- The effect of drought stress on growth, photosynthesis rate and essential oil yield of C. intybus

few o oue “d 3 .
G sl PSS p sy agdss G S Sa o u
. Photosynthesis PR W oil! als Job
S rate Chlorophyll  Chlorophyl j . flower dry shoot heiaht
Drought stress ..  b(mglgr  la(mg/gr  Essential  Essential weigh g
(mgl CO2 m?s Fw) Fw) oil yield oil (g m?) (cm)
level 3) 2 g
(gm-?) (%)
C'\m:ﬁ | 18.62 1.192 1.242 189.6° 0.67° 2832 372
ontro
bwgie b
Mild 17.12 1.252 1.212 225.92 0.902 251 36°
i
SAJM 12.0° 1.02v 0.7° 183. 6P 0.942 195¢ 28b
ever
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Table A- Chemical composition and percentage composition of the C. intybus essential oil

Control Mild stress Sever stress
S5 pb s w55 pb s S 5 pb A
Compound hame Compound name Compound hame

Camphor 214 Camphor 255 Camphor 26.0
Sabinene 155 a-pinene 16.3 Sabinene 16.9
a-bisabolol 11.0 B-Pinene 13.0 a-pinene 15.6
bisabololoxide A 6.3 Sabinene 6.6 terpinene-4-ol 9.3
a-pinene 6.0 bisabololoxide A 6.2 bisabololoxide A 6.6
B-Pinene 4.1 B -farnesene 5.0 d-bisabolol 39

B -farnesene 3.9 a-bisabolol 35 Chamazulene 3.1
bisabololoxide A 2.6 a-bisabololoxide 2.9 B -farnesene 2.7
a-bisabololoxide 2.3 Chamazulene 2.6 a-Cadinene 1.9
Chamazulene 1.6 Borneol 1.7 Borneol 0.92
1,8-Cineole 067 B-Myrcene 0.93 1,8-Cineole 0.90
trans-b-farnesene 0.61 Carva‘rol 0.77 B-Pinene 0.84
Borneol 0.56 terpinene-4-ol 0.59 A3-Carene 0.69
terpinene-4-ol 0.35 Germa‘rene-D 0.41 Farnesene-E-B 0.55
v-Eudesmol a‘etate 0.31 1,8-Cineole 0.35 o-Phellandrene 0.42
Farnesene-E-$ 0.26 trans-b-farnesene 0.31 a-Humulene 0.38
Carva‘rol 0.17 cis-p-Ofimene 0.19 cis-p-OCimene 0.12
a-Humulene 0.15 a-Phellandrene 0.13 Thujanol 0.11
Ego2e 73.9 87.0 90.1
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Table 1- ANOVA of genotypes effects on some cucumber vegetative characteristics
Ol o (b
KN 313l e Mean of squares
Source of variation DF g lob LR WK, gm0 oyl U &igs Job
Plant length Number of lateral branch Plant length to first fruit
Sk 2 1510.7™ 1.47m 41.64m™
Block
FEP) 29 5282.5% 8.65* 328.59#*
Genotype
ol sl 58 985.66 2.93 14.16
Error
Ol . po 14.93 8.90 1271
C.V (%)
Jopd ) aw jd )b xe g )b Sxe puE ud )i 4w o NS
ns.+ 1 non significant and significant at P <0.01 respectively
M (g Olho (B g S (i) (plke dwglie Y Joua
Table 2- Effect of cucumber genotypes on measured vegetative characteristics
s w:’} g )gb EFEPEER NI, ogme (gl U 4:.9-2 Job -
enotypes Plant length Number of lateral branch Plant length to first fruit
(cm) (cm)
Guilan (standard) 220 8.33 19.33
P.S (standard) 206.66 5 10.67
B10 96.66 6.33 2
B12 105 6 2
Al5 193.33 7.33 22
All 215 7.66 30
Ad 205 9 24
A0 128.33 3.33 12.67
B6 230 7.33 35.67
B10xAl15 145 7.66 16.67
B10xB12 131.66 4 2
B10xB6 128.33 7.33 4
B10xA0 186.66 6.33 4.67
B10xAll 170 8.33 5
B10xA4 220 5.66 11.33
B12xA15 141.66 5.33 12.33
B12xA0 200 8.33 2.33
B12xA4 109.33 4 2
B12xB6 93.66 3.33 5.33
B12xAll 200 7.33 5
A15xA0 136.66 4.33 16
Al5xA4 111.66 5.33 20
Al5xA11l 138.33 3.33 15
A15xB6 181.66 6.65 5.33
A0xB6 93.33 3.66 14.33
AOxA4 151.66 5.33 41
AO0xA1l 145 6 20.67
B6xA11 140 7 16.67
B6xA4 161.66 4.66 4.67
AdxAll 138.33 4.33 24.67

LSD1% 68.75 3.75 8.24
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Table 3- Mean squares from diallel analysis for various characters in cucumber (Griffing’s model I Method 2).

Ol i C*“ _ DFLS"‘}i a Olay o (pileo
Source of variation Mean of squares
Ggr)ob €2 LG slax om0 (gl U &5g2 Job
Plant length  Number of lateral branch  Plant length to first fruit
GCA 6 1408.95ns 5.20ns 691.62**
SCA 21 552.97** 9.48** 229.86**
M (e 54 325.52 1.03 3.05
MScca/MSsca - 0.255ns 0.55m 3.01"
Baker ratio - 0.337 0.52 0.857
h2y - b b 0.42

oy N pdaws )d (A5 5 gime D ize pE )i & s g NS
Al dwlre pogad (o pdcdl), ‘3)5'1)4 slbs MSsca 4 cuws MSGea D pSseS > b

ns: =+ :non significant and significant at P <0.01 respectively
b: not estimated because MScca < MSsca

Sy )5 @)k P9y 41 48550 53 o (550513 Slo (poguad g (0g0s (61 iaS T il ylg 4525 € g
Table 4- Mean squares from diallel analysis for various characters in cuacumber (Griffing’s model I Method 4).

ICHJOVES 37 V9N &3l as o Ola o (le
Source of variation DF Mean of squares
Walsb €8 4L dlas dgr0 (gl U digy Job
Plant length  Number of lateral branch  Plant length to first fruit
GCA 6 2039.09ns 7.11ns 525.06**
SCA 14 4212.89** 8.76** 174.95**
M [e 40 292.296 0.89 3.156
MScca/MSsca - 0.48ns 0.81m 3.001"
Baker ratio - 0.49 0.62 0.86
h?, - b b 0.44

Moy Ve jd A I xe b dxe pE Sy 4w g NS
L5 Al ogad (¢ piicilyy sl slas o MSsca 4 cuns MSGea (39 ycSass Js &

ns, ** non significant and significant at P <0.01 respectively
b: not estimated because MScca < MSsca

Siady 5 093 (g 3 A2 Job Cduo (615 (B (GYL) by yud (SCA) poguad g (5B (55,) cnlly (GCA) (o908 (g s i -0 Joso
Table 5- General and Specific combining ability of lines (on diagonal) and hybrids (out of diagonal) for plant length
according to Griffing’s method 2

orly B10 B12 A15 A0 B6 All A4

Parent
B10 17.78ns -32.55™ -15.08ns 16.58ns -20.79ns 5.39" 59.88**
B12 -3.93ns 3.71ns 51.96** -33.75** 47.64** -36.86**
Al5 -7.99ns -8.91ns 34.85** 11.57ns -30.79
A0 5.46ns -42.21** -16.68ns -2.89ns
B6 -19.77ns 3.89ns 33.10**
All -19.78ns 8.1ns
Ad -0.92ns

Moy Ve )d A5 I gme D gze p iy 4 s g NS
ns««: pon significant and significant at P <0.01 respectively
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Table 6- General and Specific combining ability of lines (on diagonal) and hybrids (out of diagonal) for plant lenght

according to Griffing’s method 4

ol

B10 B12 Al5 A0 B6 All A4
Parent

B10 16.38ns -31.62** -14.02ns 15.98ns -19.45ns 4.36ns 53.44**
B12 -3.23ns 3.01ns 50.38** -30.75** 46.71** -36.16**
Al5 -6.55ns -8.51ns 23.24ns -10.69ns -29.59*
A0 4.06ns -40.76** -15.68ns -1.11ns
B6 -18.82ns 2.24ns 31.71**
All 7.78ns -18.22ns
Ad -0.02ns

Jopd Vg0 mhaw b HId me )3 xe juE i 4 Wi g % g NS
ns.* ++: non significant and significant at P <0.05 and P <0.01 respectively

093 (99 33 (£ 58 4G Blasi o (g1 (S (VL) oy ju (SCA) (sogad 9 (b (59)) (g (GCA) (sog0s (5 s 5 -V Jgo
Sy 5
Table 7- General and Specific combining ability of lines (on diagonal) and hybrids (out of diagonal) for number of lateral
branches according to Griffing’s method 2

o2 ly B10 B12 Al5 A0 B6 All A4

Parent
B10 2.35ns -2.88** 1.89ns -0.66ns 1.29ns 1.30ns 0.28ns
B12 -0.42ns 0.89ns 3.28** -2.18ns 1.61ns -0.44ns
Al5 -0.53ns -1.27ns 0.79** -2.42%* 1.18ns
A0 0.25ns -2.87** -0.89ns 0.88ns
B6 -0.53ns 2.42*%* 0.2ns
All 0.94ns -1.61ns
Ad -1.42ns

oy Ve jd A I me b dxe pE il )i 4w g NS

ms. %+« 1 non significant and significant at P < 0.01 respectively

0995 30 (5 4L dlaxi Cdio (sl (a8 (SYL) by jud (SCA) pogas 5 (13 (59,) (2ly (BCA) (wges (5 pdvasS )5 -A Jgao
Kigdy 5 0,k

Table 8- General and Specific combining ability of lines (on diagonal) and hybrids (out of diagonal) for number of lateral

branches according to Griffing’s method 4

o ly B10 B12 Al5 A0 B6 All A4
Parent
B10 1.10ns -2.44** 1.36ns -0.44ns 0.82ns 0.89ns -0.18ns
B12 -0.30ns 0.42ns 2.96** -1.78ns 1.29ns -0.44ns
Al5 -0.43ns -0.91ns 0.69** -2.58** 1.02ns
A0 0.04ns -1.77** -0.38ns 0.56ns
B6 -0.23ns 1.92** 0.16ns
All 0.74ns -1.11ns
Ad -0.92ns

oy ) e )3 b I gxe d Gxe e iy 4w g NS

ns:++ :non significant and significant at P <0.01 respectively
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Table 9- General and Specific combining ability of lines (on diagonal) and hybrids (out of diagonal) for plant length upper
first fruit according to Griffing’s method 2

ol B10 B12 A15 A0 B6 All A4

Parent
B10 6.18** 7.43* 8.81** -10.92** 1.67ns -4.80ns -2.56ns
B12 5.69ns 6.24** -7.34** 7.1%* 1.22ns -8.99**
Al5 3.01ns -4.10ns 5.14ns 3.98ns -2.75ns
A0 6.69** 1.84ns 2.28ns 18.65**
B6 -5.79ns 6.13** -10.89**
All 4.04ns 4.76ns
Ad 6.73**

oy Ve )d (A I gime D bxe g )i s g NS
ns. =+ :non significant and significant at P <0.01 respectively

2 R 93 dgme (gl U g Job (15 (VL) Ly y (SCA) ogas 5 (13 59,) (nly (GCA) (ogos s s i - Jgoa
Kighy 5
Table 10- General and Specific combining ability of lines (on diagonal) and hybrids (out of diagonal) for plant length upper
first fruit according to Griffing’s method 4

o ly B10 B12 A15

A0 B6 All A4
Parent

B10 5.50** 7.07* 7.47** -1.27** 1.80ns -4.53ns -1.53ns
B12 6.43** 6.07** -6.67** 6.07** -1.60ns -7.93**
Al5 2.84ns -4.27ns 7.20%* -2.28ns -1.75ns
A0 6.69** 2.24ns 0.88ns 15.65**
B6 -4.16ns 6.80** -9.53**
All 3.17ns 3.13ns
A4 6.50**

Jopd Vg0 e b HId ixe )3 xe juE iy 4 i g % g NS
ms. %« : non significant and significant at P <0.05 and P <0.01 respectively
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Table 11- high parent and standard heterosis for plant length and number of lateral branches

g Job a3 L slaxs
Plant lenght Number of lateral branches
_\J‘,ﬁﬁf& S uﬁmﬁ 3 Il (59 550 w”f& L uﬁmﬁ 3 bl (g 59 550
g 4 Connd Comd 3,15 biw! . KV P owe S 315 Lw! .
S i . YOS o8y 4 Cod i ! Y WS o8y 41 Cond
Hybrids o PS o5, 4 Standard (Guilan 2) R PS o9, 4 Standard (Guilan 2)
High parent  Standard (PS) heterosis High parent  Standard (PS) heterosis
heterosis heterosis heterosis heterosis
B10xB12 -0.43 -0.36 -0.40 -0.61 -0.2 -0.52
B10xA15 -0.37 -0.30 -0.34 -0.26 0.53 -0.08
B10xA0 -0.19 -0.09 -0.15 -0.39 0.27 -0.24
B10xAll -0.26 -0.18 -0.23 -0.19 0.67 -0.24
B10xA4 -0.04 0.06 0 -0.45 0.13 -0.32
B10xB6 -0.44 -0.38 -0.42 -0.29 0.47 -0.12
B12xA15 -0.38 -0.31 -0.35 -0.48 0.06 -0.36
B12xA0 -0.13 -0.03 -0.09 -0.19 0.66 0
B12xAl1l -0.13 -0.03 -0.09 -0.29 0.47 -0.12
B12xA4 -0.52 -0.47 -0.50 -0.61 -0.2 -0.51
B12xB6 -0.59 -0.54 -0.57 -0.68 -0.33 -0.6
A15xA0 -0.40 -0.33 -0.38 -0.58 0.66 -0.48
Al15xAll -0.40 -0.29 -0.37 -0.68 -0.33 -0.6
Al15xA4 -0.51 -0.45 -0.49 -0.48 0.06 -0.36
A15xB6 -0.21 -0.12 -0.17 0.45 0.13 -0.32
AO0xAl1l -0.37 -0.29 -0.34 -0.42 0.2 -0.28
AOxA4 -0.34 -0.26 -0.31 -0.48 0.06 -0.36
A0xB6 -0.50 -0.54 -0.57 -0.64 -0.27 -0.56
Al1xA4 -0.40 -0.33 -0.37 -0.58 -0.13 -0.48
Al11xB6 -0.39 -0.32 -0.36 -0.32 0.4 -0.06
A4xB6 -0.30 -0.22 -0.26 -0.55 -0.07 -0.44
o9 (gl U digs Job (152 m jo o dawloee VY Jgua
Table 11- high parent and standard heterosis for plant length upper first fruit
S b Py s o pujopp 2 °l’3';’l“' QU Y S 8y & G 3 ailiasl g g5
Hybrids High parent heterosis Standard (PS) heterosis Standard (Guilan 2) heterosis
B10xB12 0 0.81 0.89
B10xA15 -7.33 -0.56 0.14
B10xA0 -1.33 0.56 0.76
B10xAll -1.5 0.53 0.74
B10xA4 -4.6 -0.06 0.41
B10xB6 -1 0.62 0.79
B12xAl15 -5.16 -0.16 0.36
B12xA0 -0.16 0.78 0.87
B12xAl1l -1.5 0.53 0.74
B12xA4 0 0.81 0.89
B12xB6 -1.66 0.50 0.72
A15xA0 -7 -0.50 0.17
A15xA11 -6.5 -0.40 0.22
Al5xA4 -9 -0.87 -0.03
Al15%xB6 -1.66 0.50 0.72
AO0xA1l -9.33 -0.93 -0.07
AO0xA4 -19.5 -2.84 -1.12
A0xB6 -6.6 -0.34 0.26
AllxA4 -11.33 -1.31 0.27
AllxB6 -7.33 -0.56 0.29

A4xB6 -1.33 0.56 0.27
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Table 1- Descriptors for pepper
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Table 2- Qualitative characteristics of 41 peppe
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Table 3- The name and code of the studied pepper accessions
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Karabakh Turkey-Urfa Urmia 1
Urmia 3 Urmia-Gjlr Tabriz
34 2,5 = o sl 20 S 2l ~ang) 6 G S e
North Khorasan-Bojnoord 2 Urmia Baghcheh Jik Markazi-Tafresh
35 33)9‘:‘?9 -L;L““’ L)L“’l)> 21 uL""""“S 5 -47‘."’5)‘ 7 A -LS'){)"3
North Khorasan-Bojnoord 3 Urmia-Kashtiban Markazi- mahallat
. DS - b an — e 8 SpenT b
Gachsaran Mashhad- Jghh Thai Lorestan-Borujerd
37 luLW’)S 23 «b -OLL».\)S 9 2T RSy
Kurdistan 1 Kurdistan-Baneh Bushehr-Bandar Deyr
Kurdistan 2 Tabriz-Qramlk Fars-Shiraz
3o sn S I 55 = e >
39 . 25 . 11 :
Kurdistan 3 Bonab 1 -Tabriz Chaharmahal-Lordegan
40 2asag) 26 Oehy =l 12 o3l g
Urmia 2 Tehran-Varamin Boyer Ahmad
a1 0‘97556 97 2)‘?"9” 13 1 L5)Lf5‘5‘f Jb“’ )LP?
Nakhchivan Bushehr 2 Chaharmahal Bakhtiaril

Urmia- Bash Qaleh

Hamedan-Tuyserkan

Chaharmahal Bakhtiari2

SAS 38l pys 3 (BLM) Logas das Jico b, 5l odlitl
SPSS 331 py55 bt (sipd (Siusad 25,5 o] 92 a5
as s Minitab 380 p s by (claigs 4550 9 22 (cddus

ROLR SUNS )

Wodl> 4y 3o
Jboy 9050 g Minitab 17 581 o5 3 & p slaosls  Slolis
8,5 pLoul SAS 9.2 1331 pi 5 Lilel clalidl wigr o3
L by domeil gl & 4255 b Slio plos sl (ib)ly 4328
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BMal 18l pH 5 alls jtiwgd wwl (esls clhs « Jb
4 (19) )lson 5 1ol Lo &5 (imgy )3 )b stme

348wy e i (4 Jpn) il s 4328 5 Jeols gl
;DH b)]H.) WBLAD sb}.:.a uo).C 659:.40 J9]0 UULD .3)99 ).} p.é)

.,\5.)9{ Lg)‘.)u;.xn L_éM.()] d])b Ogu0 ).‘)‘ "))’9 9 Dlﬁf éuﬁ)‘ ©gao ué)ﬁ . e . “ “ = ..
B u‘H’TSS‘DHMu)9‘0l—IA’)—b—9‘blﬁs&lﬁ))l ‘-))S-LQ;
2 Slppen odel cod 4 gl o oSy sl lis 5oy 1 Jloinl o 13 & elivg

2039 o ime do)3 D Jlaisl s 53 0500 5 39 5 (25)

Oy JAB (gla03gT 5 oy 3590 Ol (il lg 4 -4 Jgu>
Table 4- ANOVA of pepper accession charecteristics

a RACT) ew,yl Coldes U2 sgpn Job
Sl pile N © ols ! 5o o910 81323 o9 fruit
Source of variation df) Vitamin  Plant Spad Yield Fruit wall Fruit Length
C Height thickness Width
£ u""“?’)" , 1 187.92ns  16.83* 2.5ns 0.11%* 0.0009ns 3.32%* 2.32ns
Xperimen
Sk (15X alesl)
Block (Replication x 36 1646**  67.75** 76.24ns 2.09%* 0.51%* 2.2%* 12.81%*
Experiment)
Rel )'t{g" ((u;"“)")_ 0 4 2119ns  109.92* 248.19* 0.08** 0.15ns 0.69%* 0.928*
eplication(experimen
G “’f’) 40 4104**  204.28** 74.4ns 0.08** 2.73%* 10.73** 29.7%*
enotype
et X "
£ TE) tx“‘é“’ , 40 980ns 39.21ns 78.83ns 0.00009ns 0.128ns 0.19%* 1.91%*
Xperimen enotype
E”“ 124 898 33.73 78.11 0.0002 0.21 0.1 0.6
rror
“"“g\;")‘" 27.81 11.74 15.9 2.29 21.75 11.24 8.29
o
@ , . o ablo L oLS
s e ol TSS pH Flw gl o9 SIS (1) 090 5 ()9 Sho)(iats WLiie
o Photosynthesis Dry fruit Fresh fruit diameter umbrella
plant
£ u""“%")" , 1 34.18*  0.181ns 0.018ns 0.01%* 0.005ns 0.019ns 0.003*
Xperimen
S5 X ko)
Blok (Repeatx 36 597ns  0.173ns 9.12%* 0.0000002** 0.37* 0.044* 0.02%*
Experiment)
. (u(:”"“jn f"s ot 4 51.41**  0.208ns 23.20** 0.0001ns 0.3ns 0.072* 0.02*
ep (experimen
G “’f’) 40 13.53**  0.219ns 3.71ns 0.34%* 154.77* 0.072** 0.005*
enotype
L,u.'l. .a X Es .’
Exoern 7 txug“)' , 40 2.29ns  0.171ns 4.71* 0.000002* 0.006ns 0.041ns 0.0
Xperimen enotype
E”“ 124 7.08 0.183 2.91 0.0004 0.28 0.028 0.003
rror
“"“g\;")‘" 317 8.12 20.99 1.42 3.45 14.65 3.59

5l gxopue NS HLg 15 Jlazs! paw 1 ls dme cusyp & ** 5 *
*and **: Significan t at the 5% and 1% levels of probability, respectively. ns: Non- Significant
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s o 5Eb edimd (Ll Bl (i Sl pd ) S5
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o e 9 099y Bl 033l Bl 3L laee 4 (e
L il (20) 55 sl Coglladh 1 1y ogllas slo s oo
0/ 51yt tio (52 155 aoliz (24) Alobunizol & o5
oo S &)lys 4l Vb o pd o)ly (s b il
g bwgie s pin &)l s ciao 3L 0/5 5 0/2 o sho
ol oo sl 012 ) a8 Jlas 350 o sy )5 aslix
wge Jobo lio 5 ol 3o (18) w3l oo ol sk @)l
Sid Uiy 0gen 3 (g @ yMes wgee 0yl Cunlus wge 5)e
g5 bl & galing 9 8l Jsbo @bl 15 olS £li)] wgen
§ Slio ol S sy b gorimd L 45 1,1 YU (6,
iy Sl gl oS s (cligy lis il ao olse
omle pdn ey )b PH g aul (et s lis 5 bawgia

bl e

P 9 P (Nhumon

@l ool el ond oa)gl T g2 5> (igid (Staan
2y Sdes g 0gee Jsb lio (g (Stumed 4525 | Jol>
5 090 St (559 {0/431) oge s bo 5 050 5 55 {0/448)
(O1T40) 0g e o g s 5 sgan o {O/ATL) ogee s
{0/854) 050 5 (135 9 0500 2= {O/514) 5 Shae 5 0510 (32
039 9 090 0)l2d Calus (0/B25) oge0 SiS 159 9 090 12y
(O178L) ays K55 i 5 oo s ol {0/834) aguo
(0/BAT) ogee St (39 5 9,Skos (0/628) o5 5 (559 5 3, Shes
5 Coste (Sitaan (0/958) oge s 55 L oge 15 039 9
Ol S (Sed Joio olul g ad edalie (5)1sixe
S (g 9 090 ;5059 Clie (e g Cute (Sumon
4 ol (0/958) sgeo

039 506 eW) {7 Jgio) (wigtd (Stunad Jsiz ol 5
O3 o5 53 (sl 3500 s 5 (-0IA06) oge 5
Pl Gimghs 53 )l 1) o giae g (e (Stumsed o pd (e
e Do i (Vb (Staad (26) Koo Sy Lawgs o5
o {23) )LSen 5 65, 05 oanliie bgee 0yl Ceals g ogue
3yShos L ogse Sid (g 9 090 (g 090 2 Clino
OhESer 5 Y dged (B35 ()l gime 9 Custe (Siason
o)l Cuald 5 ogio (258 w3se Jsb Clao &5 sl s {15)
S9y ;= 38es Glise GRIB 69y 2 6) e g Cute dlail) 090

Sl Jald

ol (Lt (5 Jgia) () 3,90 Slivo (ko dulie ol
4 39 @glite y e Blw 04 U jie il 35 4 ol glis)) &5
5.0LS glis)l o508 (sl 3 3 500 (slacks Jilb (gorg5 oS 5,0k
51 0LS €l ity L (o bl S Jald gogs
oo jlame | oS glis)| (mtimgy 3 (15) () San 5 oY
OhbSen 5 (codlpl 258 (B JAb lacuig (A5 cax
ol (S5 895 2925 Cger sailie Jlune | olS ¢lis)| (11)
Ol st 5 Jgiz) (xSl dulie Jgiz bl 2 o350
9 (e gl T4110) s, 4l (50395 4y bogipo 050 Jobo
29 (e 8l 2T2) 3 angyl Jalb 4y bogspo 090 Jsbo 0508
slaseds il (go355 4 bgayo ogee (550 (e (e oo
0395 4t bygpyo 50 (5 S g (e sl 8/19) 3 550y
5005 sosds U gy (0355 (eizpam 351 (e 5L 0/99) s
Calid Gl p i 9 (23S o) & 4S5 Byl so395
o Jodn (bl yo a0l plaid] 593 a4y ogue o)lgsd
e iy 4 s g 32 slaesg (B Jsiz) 0Sle
B/37) o5 = S s 55 9 s 5 5 2] e
(kg/im?® 2129) 2 5,500 (o35 ¢ 3,Shos jae oy (KG/M?
i 4 @ oelng 9 TSS (lie (il 9 3des e (S
Dy 3 — Ol (0055 g 2 YB—Cly clodg 4y by o

Srddly
S)lg 08 g (2ol Bg) £95 S Cusl ()l s phdlg
ot 03 ol @Blg 3 9 S o il olS sl ) Sk 2
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2l (Sir Sy o S o e 9 (S5 Jolse 586 e
o o il aeme bolse 51 ke (S5 Jolgs ot o5 o
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7 (28) 29 anlms sy s Sy o bl 2 S oS
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@los jlad ol i)l (alls g el wge SIS (g 090
3 98 £95 <oy PH p TSS & (ppelng ol i (sling
e Jolse 3B gorind (L5 oS 29, b (S5 98 s
|y amee Jolse 56 ol ol duglio g2 )2 3550 Clio
e OS] iy o (13) amd oo sl 5,90 o (5
Ot A3l 208 (gt Sl 5 | S DS
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Table 5 - Mean comparison of measured traits in pepper cultivars

o _ Sl R
. Sl b3 o e s gl dga0 84lg9d ] o0 Jsb
Cultivar Stem Wide umbrella Photosvnthesis " 70 2% 7 Fruit
039 diameter plant Iy 2s1 spad Fruitwall — Fruit lenght
(cm) (cm) (1 mol m-2s-1) thickness  Width (cm)
(mm) (cm)
Urmia 1
1 1.05bcdef 40.3b 8.66a 56.15a 1.37ef 2.52ab 8.72¢c
g
mabhallat
Soes 1.24ab 46.13a 7.59a 53.64a 2.23bcd 2.89ab 13.82a
Borujerd
1.20abcd 43.4a 7.08a 61.5a 1.46¢ef 1.23b 9.80bc
29
Khorasan
Ll 1.21abcd 43.84a 8.93a 53.89 a 1.92def 2.17b 9.03bc
o>
Boyer Ahmad
1.07abcde 43.15a 8.74a 57.53a 1.87¢ef 2.09b 7.76¢C
donlp g
Sabzevar
Iy 1.22abcd 45.95a 7.7ba 57.24 a 2.07cd 2.31b 8.30c
Joxr
Bushehrl
b 1.22abcd 41.62b 8.54a 60.75a 2.08bcd 2.67 ab 10.23b
Shiraz
" 1.16abcd 42.52a 7.6a 51.8la 1.51ef 1.17b 9.32bc
P
Minab
Ol 1.12abcde 42.28a 8.3a 48.82 a 2.09bcd 2.26b 12.12ab
Zanjan
oo 1.16abcd 44.98a 8.09a 60.73a 1.86ef 1.00b 8.32c
[Bhad)
Bushehr- Deyr
1.22ab 41.64b 7.81a 57.29 a 1.33g 2.10b 9.48bc
20T Ry
Tabriz
oo 1.12abcde 45.52a 8.13a 53.57 a 1.83fe 1.74b 9.00bc
RS
Markazi-Tafresh
e L 1.24abc 48.68a 7.03a 54.05 a 1.21g 1.58b 11.33b
GBS
Chaharmabhal
Bakhtiaril 1.22ab 41.87b 9.33a 57.55a  2.17bcd  2.50ab  9.66bc
Jlore)lez
Lordegan 1.25abcd 41.87b 8.21 56.38 2.7abcd 5.13 ab 13.72
) = Jlo .25abc . 21a .38a .7abc .13 a 12a
Chaharmabhal
Bakhtiari2 1.19abcd 40.23b 8.82a 52.51a 1.59g 247ab  9.61bc
zob
Shabestar
T . 1.28ab 46.63a 8.42a 52.56 a 1.08h 1.12b 14.03a
)UW},{'W
Urfa
. . 1.33a 46.55a 7.53a 55.43 a 4.14a 3.86 ab 11.66b
bygemaS 5
Urmia-Gjlr
0.9f 36.82bc 8.55a 57.6a 3.62ab 6.37 ab 9.25hc

JEXCTWIS
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Kashtiban
OliiS = asog)|
Mashhad- Jghh Tha
TR EEC RV
Baneh
&b oluos )
Qramlk
Kol 35055
Bonab 1
sMsE- ol
Varamin
owlysm ol e
Bushehr 2
Redg
Tuyserkan
I g o
Maragheh
alye
Urmia 2
24505
Nakhchivan
Ol}?j.’iu‘
Bash Qaleh
Al sl ayag)l
Bonab 2
& YB-Oly
Bojnoord 1
Logiony
Karabakh
e
Urmia 3
3ases)|
Bojnoord 2
23)95_79
Bojnoord 3
3550
Gachsaran
s
Kurdistan 1
1OL':...J> S
Kurdistan 2
ZOL':...J: S
Kurdistan 3
30[’;.»3)5

1.3ab

1.19abcd

1.21abcd

1.16abcde

1.25ab

1.19def

1.25ab

1.20abcd

1.21abcd

0.95cdef

0.86ef

1.11abcde

1.03bcdef

1.16abcd

1.27ab

1.29ab

1.09bcdef

1.17abcde

1.14abcde

1.09abcde

1.18abcd

1.31ab

41.06b

39.56b

40.06b

40.18b

39.4b

39.2b

41.62b

41.60b

37.94b

39.03b

34.49b

44.04a

42.95a

40.35b

38.86b

36.85bc

35.36bc

39.06b

44.47a

41.68b

37.87b

40.69b

6.76a

8.18a

8.94a

8.1a

5.94a

6.95a

7.14a

7.9a

8.05a

8.49

7.03a

8.49

8.37a

8.28a

9.46a

7.94a

7.84a

7.21a

9.42a

9.69a

8.87a

9.18a

54.36 a

58.79a

55.97a

55.97a

55.43a

55.42a

56.05a

55.92a

60.87 a

50.95a

55.35a

56.02 a

58.53 a

5l.6la

60.8a

58.78 a

52.77a

56.08 a

53.38a

53.14a

52.37a

53.46a

1.93de

1.66de

2.41bcd

2.34bcd

1.77ef

2.18bcd

1.9efg

2.22bcd

2.32bcd

1.94de

3ab

1.28¢g

1.94de

1.76ef

1.93def

1.96def

3.68ab

3.8ab

2.1bcd

2.25bcd

3.06ab

1.75ef

2.30b

1.66b

3.15ab

2.64 ab

3.72ab

2.46 ab

2.20b

2.69 ab

3.92 ab

2.40ab

5.87ab

2.74ab

3.15ab

1.07b

3.42 ab

3.47 ab

3.13ab

8.19%

3.03ab

3.17ab

3.32ab

1.73b

8.42¢c

9.46bc

14.11a

12.86ab

8.97hc

8.99bc

3.30e

8.70c

8.24c

6.02d

10.28b

6.57d

7.29¢

9.71bc

11.71b

2.72f

11.84b

10.75b

11.71b

12.78ab

13.08a

7.47c

)85 g dxe BB soyd g Jlein] a3 (S5 9051 oll bl o S jitie By (Shls &S (gt i )3 olapSike
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Tukey's test
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Table 5 - Mean comparison of measured traits in pepper cultivars

Cultivar O omelizg 3 Slos dgme SWiS (439 o9m 3 (339 ols glas !
0398 pH TSS Vitamin C Yield Dry fruit Fresh fruit Plant height
(mg/g) (kg/m2) (9) (9) (cm)
Urmia 1 5.14
1 8.63b 103bc 4.5cd 27.69bcd 226bcd 51c
4:&5)‘ a
mahallat
lowe 5.13a  7.79c 134b 6.39abc 50.55abcd 456abcd 50d
Borujerd
5.64a  7.36C 89.33¢c 5.66bc 18.15de 119de 51c
29
Khorasan
Ll 5.54a  5.88de 102bc 5.66bc 24.42d 164 de 56b
o>
Boyer Ahmad
5.33a  8.26b 114bc 5.4bc 35.42bcd 218bcd 50d
KVEN JVPY
Sabzevar
Iy e 5.26a  8.01bc 93.42¢c 4.84 cd 35.42 bed 184de 53bc
Joxr
Bushehrl
b 5.55a  7.56¢ 96.56¢ 6.69 abc 38.93bcd 318bcd 56b
Shiraz
i 5.09a 8.17bc 104bc 3.69cde 11.2f 77f 45¢
P
Minab
i 5.43a  5.93de 87.1c 3.71cde 39.5 bed 251bcd 59b
Zanjan
.. 5.08a 7.3c 89.4c 5.1bc 9.85h 50h 45¢
obs;
Bushehr- Deyr
5.55a  7.99bc 109bc 3.84 cde 28.21de 160 de 46¢
20T Ry
Tabriz
s 5.18a  7.99bc 100.1c 4.69 cd 13.37e e 47cd
Markazi-Tafresh
e 5.33a  7.89%bc 81.7c 414 cd 12.08 f 79f 55¢
S = SF
Chaharmabhal
Bakhtiaril 5.1a  9.44b 81.6c 5.82bc 29.72bcd 279 bed 48cd
Jlore)lez
Lordegan 5.29 9.33b 81.15 8.37 60.5ab 506ab 47cd
) = Jloessle .29 . .15¢ .37a .5al a C
Chaharmabhal
Bakhtiari2 5.15a 6.07cd  103.2bc 5.14bc 21.2de 135 de 44e
zob
Shabestar
T . 5.3la  7.42c 101.3bc 5.55bc 11.72 f 73f 47cd
)UW},{'W
Urfa
. . 5.32a  8.44bc 90.3c 7.44ab 58.04ab 545ab 50d
‘5)99' as »
Urmia-Gjlr
- 5.13a  10.66b 135b 7.56ab 14.16f 65fth 41ef
JIEXCTWIS
Kashtiban
5.51a 10.58b 88.6C 5.08bc 25.1 de 156 de 64a

OliiS = dsag)|
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Mashhad- Jghh
Tha
TR EEC RV
Baneh
&b oluos )
Qramlk
Sl B 52,5
Bonab 1
M-l
Varamin
oxelhgm ol
Bushehr 2
Redy:
Tuyserkan
Oy len
Maragheh
alye
Urmia 2
2409
Nakhchivan
s
Bash Qaleh
axlB b aeg)|
Bonab 2
E2YB-oly
Bojnoord 1
15,550
Karabakh
glojs
Urmia 3
e
Bojnoord 2
25,450
Bojnoord 3
355
Gachsaran
s
Kurdistan 1
1OL':...J> S
Kurdistan 2
ZOL':...J: S
Kurdistan 3
30[’;.»3)5

5.44a

5.14a

5.22a

5.27a

5.14a

5.16a

4.92a

5.43a

5.4a

5.26a

5.08a

5.26a

5.17a

5.08a

5.22a

5.47a

4.99a

ab,11

5.17a

5.4a

5.76a

7.06¢

6.34cd

9.31b

9.54b

8.27b

11.11a

8.94b

7.68c

8.72b

7.45¢

8.5b

12.29a

6.76¢cd

9.01b

10.08ab

10.93a

10.01ab

8.08bc

7.9bc

6.89cd

8.29hc

110.7bc

141b

133b

202a

82.2c

191a

125b

73.3cd

69.2d

83.6¢

72.04cd

117b

127b

123.2b

127.5b

114.96b

114.97b

61.42d

122.7b

101.07bc

143.6b

4.54cd

4.99bcd

4,52 cd

4.34 cd

5.34bc

2.64ed

5.19bc

4.73cd

2.92ed

6.97abc

5.17bc

4.29cd

3.69cde

7.32ab

2.49ed

2.2%

7.53ab

5.16bc

5.04bc

6.48abc

6.53abc

24.13de

56.47abc

36.43cd

35.64cd

38.69bcd

9.47h

23.19de

38.03bcd

18.33 de

63.54ab

32.42de

29.53de

9.3fh

43.3 bed

8.87i

47.72ab

75.79a

32.66bcd

36.76abcd

39.99abcd

32.97bcd

140 de

423abc

236bcd

305bcd

304bcd

49h

139 de

281 bcd

128 de

638ab

140 de

185de

60fh

374 bed

52i

524ab

853a

200bcd

346bcd

334bcd

323bcd

60b

47cd

48cd

52c

56b

51c

49cd

51c

49cd

43e

46e

42¢f

44e

43e

56b

39ef

34h

57b

52c

49cd

51c

)5 )b dxe BB soyd g Jlein] o 3 (S5 9051 oll bl o S it By (Shls &S (gt i )3 olaySike

Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Tukey's test
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Table 6 - Broad- sense heritability values, phenotypic coefficient of variation and genotypic coefficient of variation, traits of

pepper genotypes
ol sl5at 351 E55 g
Ol Estimate variance components Cpde ©lgi Coefficient of variation
Traits o S e gd Heritability Wi e gd
Environmental Genotype Phenotype Genotype Phenotype
i Jib 0.100 4.850 4.950 0.97 22.59 22.82
Fruit length (cm)
o2 0.017 1772 1.788 0.99 46.87 47.09
Fruits width (cm)
0gs0 b)‘%) Ceolus
Fruit wall thickness 0.035 0.420 0.455 0.92 30.14 31.37
(mm)
3, Slos
Yield 0.000 0.088 0.088 0.99 5.65 5.65
(kg/m2)
P
Fresh fruit 0.047 25.748 25.795 0.98 1.92 1.92
(9)
SIS 5
Dry fruit 0.001 1.983 1.983 0.99 4.27 4.27
(9)
Spwl el
’ 13.138 0.262 13.400 0.01 0.92 6.58
spad
oAl g
Photosynthesis 0.485 0.133 0.618 0.21 4.49 9.67
(umol/m2s)
ol ¢l
Plant height 5.622 28.4 34 0.83 10.78 11.80
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Figure 1- The cluster grouping data based on morphology and physiology of native Pepper using WARD
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Tablel- Mean comparation of selected solvent effects on total phenols, flavonoids, anthocyanin and tannins of
Ziziphus jujube Miller fruit

Anthocyanin
(mg C-3-gE/100g DW)

5o
Total Tannin

(mg CA/100g DW)

I clil Js JS sigis¥s
Solvent Concentration Total phenol Total Flavonoid
(mg GA/100g DW) (mg QE/100g DW)
100% 417.1+0.9f 884.00+£0.01c
Jyle 90% 518.00+0.00d 733.11+0.02e
Methanol
50% 703.83+0.11b 807.24+0.01d
100% 205.1+0.18h 639.40+0.03g
Jgbil 90% 350.07+0.71g 551.65+0.01ef
Ethanol
50% 591.19+0.38¢ 719.41+0.02ef
100% 187.28+0.005i 409.72+0.00h
e 90% 601.42+0.02¢c 1109.11+0.00b
Acetone
50% 798.20+0.005a 1871.73+0.05a
ol
Water 93.4+0.3h 206.12+0.00i

5.03+£0.01c 669.4+0.02a

5.82+0.02b 603.46+0.00b
6.31+0.00a 382.14+0.03e
3.08+0.005d 556.11+0.01c
3.96+0.01c 482.11+0.03d
5.01+0.02¢ 276.14+0.02f
0.89+0.01f 311.4£0.03e

2.75+0.005e 236.07+0.01f
4.00+0.00d 429.49+0.005¢
0.81+0.00i 49.5+0.00i

25l 0 U1 Jlosnl gaw 53 LSD (yg0l 51 odlial b (gl sine pie (gorimsiliss (ygius y 53 aliio gy
Similar letters in each column show that there were no significant differences at P< 0.01
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2- Eucalyptus camaldulensis
3- pinus sylvestris
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Table 2-Mean comparation of selected solvent effects on antioxidant activity of Ziziphus jujube Miller fruit

M ALY 1C50 FRAP
Solvent Concentration (mmol Fe”*/100g DW)
100% 39.86%+0.01h 2.05+0.01f
Jglie 90% 34.24+0.01h 2.18+0.01f
Methanol
50% 25.93+0.01i 3.89+0.005¢
100% 57.7910.02f 1.25+0.04f
Jsitl 90% 42.75%0.029 1.87+0.01f
Ethanol
50% 30.6520.02hi 2.49+0.01f
100% 87.03%0.02c 1.0140.01f
Cygiml 90% 39.60+0.01h 4.5610.3¢
Acetone
50% 25.09+0.02ij 5.11+0.04e
o 132.01+0.04a 1.57+0.00f
Water
BHT 13.47+0.00j 15.06+0.01a
Vit C 9.17+0.00k 10.33+0.00b

3b oo Ul Jleas) o 53 LSD 905l 51 olail b (gl sime pis (cosinbilis (g po 50 dilie gy
Similar letters in each column show that there were no significant differences at P< 0.01.
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Figure 9- Effects of Se different levelson dry stem weight in Brussels sprouts
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Figure 11- Effects of Se different levelson dry root weight in Brussels sprouts
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Figure 12- Effects of Se different levelson number of young leavesin Brussels sprouts
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Figure 13- Effects of Sedifferent levels on number of old leavesin Brussels sprouts
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Table 2- ANOVA of Sedifferent levels effects on vegetative characteristics of Brussels sprouts
Sl &3l an o Ola o (pSilio it o 31 B!
characteristics Degrees of freedomM eans of Squar esExperimental error

ol Sy gdaw 5 437768.468" 1256041.226
young leaf area
Sy g 5 84220000 93280000
old leaf area
o Jgbo 5 83.760° 165.54
stem length
olg Sr P o 5 564.813" 3529.594
fresh weight young leaves
oy Sp S5 09 5 29.233* 187.322
dry weight young leaves
P ‘5)4. » 09 5 1054496.62** 397253.162
fresh weight old leaves
2 Sp S g 5 6320.917* 3684.328
dry weight old leaves
alo ks 5 9228.500* 9228.5
fresh stem weight
Bl S 3 5 499.036* 190.995
dry stem weight
k) P ol 5 23451.800*" 23451.5
fresh root weight
Ay S ol 5 263.265" 228.508
dry root weight
g Sy olas 5 18.542° 88.25
number of young leaf
S ol *
SRl R 5 74.442 72.75

number of old leaf
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Figure 15- Effects of Se differentslevels on fresh weight sproutsin Brussels sprouts
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Table 3-ANOVA of Sedifferent levels effects on quantitychar acteristics Brussels sprouts

ol @il 20 Glasyo (eSils tinle] ol
characteristics Degrees of freedom Means of Squares Experimental error
alsa Sl 5 77.2427 731.750
number of sprouts
g 3 0 5 8855.642" 3232.75
fresh weight sprouts
Sl K25 55 5 90.457" 41.619
dry weight sprouts
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Figure 17- Effects of Se different levels on selenium concentration young leavesin Brussels sprouts
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Table 4-ANOVA of Sedifferent levels effects on Se content in young and old leaves of Brussels sprouts

ol $ljl 20 Glas o (Sl tinle ol
characteristics Degr ees of freedom M eans of Squares Experimental error
Al Sy ol clale 5 6.546* 8.170
selenium concentration young
leaf
o Sy pobe clale 5 10.723** 2.907

selenium concentration old leaf
Mime jue BMBINS o2 O Jlois | oo 50 Hl5 gime BB # o3 V Jlain] o )> 5 e OS] s
s#significant differentns in leves 1%, # significant differents in levels 5%, ns non significant differents
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Table 1- ANOVA of the IBA and TDZ effect in first combination on measured traitsin Ardestani and Neyshabouri genotypes
with cotyledon and hypocotyl explants
Slarpo 5i5ke
M eans of Squares

ayd oS g digeisy, O9gS digeisy,
Ol 5 2abio &35 Hypocotyl Explant Cotyledon Explant
SOV df
y i
EDIL P50 Callus 098 s CURY L
Regeneration Callus induction Callus ~Callus
weight weight induction
Nt 1 "3.90 0.25" 6246.25" 1.91* 6566.40°
Genotype
TDZ 4 ™15.62 0.45% 5935.46™* 0.33* 2525.39**
IBA 3 1531.25 117 17527.77° 0.75* 3756.51**
TDZxigs 4 "3.90 021"  2060.89" 0.16" 599.60°
TDZ x Genotype
IBA xouiyis 3 "14.32 0.11° 780.75™ 0.46" 1584.36"
IBA x Genotype ' ' ' ' '
TDZ x IBA 12 n518.22 0.14** 1258.78*" 0.09** 507.81**
TDZ x IBA xcuis;
e 12 "527.34 0.08* 625.16* 0.08** 464.84*"
TDZ = IBA x Genotype
ielejl ol 120 0.13 0.003 62.01 0.002 14.37
Error
NI
e 28.96 2371 17.32 27.26 23.55
cV()

2oy ) 90 Jlain] gdaw )3 (gl gxe (gl gxe pis S5 4w g % NS
"s*and **: Non-significant and significant at probability level of 5 and 1 %, respectively.
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Table 2- Mean comparison of the effect of IBA and TDZ in first combination on measured traitsin Ardestani and
Neyshabouri genotypeswith cotyledon and hypocotyl explants

oy Ji oS gud digaiss, (9 sS digedisy
lacdile Hypocoty Explant Cotyledon Explant
% o fn'f“ @il 039 v S0 @l
cawipe oo RSO s cle i ol
ormone Callus o o
(mg 1) weight (%) (9) (%)
(9
Ardestani ks, 0IBA +0TDZ ®0 o ‘0 ) £
Ardestani s, 0IBA +0.2TDZ °0 o 0 %0.05 199.37
Ardestani sl 0IBA +04TDZ ¥6.25 0 '0 *0.07 ¥915.62
Ardestani ks, 0IBA+0.6 TDZ *312 o 0 0 %
Ardestani s, 0IBA +0.8TDZ °0 o 0 0 %
Ardestani' s, 0.11BA+0TDZ *3.12 0 '0 0 0
Ardestani ks, 0.11BA +0.2TDZ ®6.25 bedein 47 #2187 %0.06 #918.75
Ardestani ks, 0.11BA+04TDZ °0 i 21 foni18.75 %0.02 f96.25
Ardestani ks, 0.11BA +0.6 TDZ o0 10.02 M6.25 €0.006 '96.25
Ardestani ks, 0.11BA +0.8TDZ *312 bedef),46 axi5g, 25 %0.09 912,50
Ardestani ks, 0.31BA +0TDZ o0 10.06 %1250 0 %
Ardestani ks, 0.31BA +0.2TDZ ®0 cefann 38 abaigg 25 %0.07 912,50
Ardestani ks, 0.31BA +04TDZ ®0 Mi0.06 Mg.25 %0.03 f99.37
Ardestani ks, 0.31BA +0.6 TDZ ®0 eahiin. 31 53 12 .14 *i21.87
Ardestani ks, 0.31BA +0.8TDZ ®0 e 24 *68.75 %0.13 *i21.87
Ardestani ks, 051BA +0TDZ ®0 e 24 cef937 55 0 %
Ardestani ks, 051BA +0.2TDZ ®0 10.03 91250 °0.01 '96.25
Ardestani ks, 051BA +04TDZ °0 foip. 16 defoh3] 25 %0.12 #915.62
Ardestani ks, 051BA + 0.6 TDZ °0 defohi, 34 defohing, 12 %0.07 912,50
Ardestani ks, 051BA +0.8TDZ °0 .82 75 %0.25 co5
Neyshabouri ¢ gLz 0IBA +0TDZ °0 o) ‘0 0 %
Neyshabouri ¢ sl 0IBA +0.2TDZ 0] 10,008 hi3.12 0 %0
Neyshabouri s,elis 0IBA +04TDZ 312 0,02 Mi3.12 0 %0
Neyshabouri s sLi 0IBA +0.6 TDZ ®0 o ‘0 0 0]
Neyshabouri s sLis 0IBA +0.8TDZ ®0 o ‘0 0 0]
Neyshabouri s gLis 0.11BA+0TDZ 0] in.o1 Ni6.25 0 %0
Neyshabouri s ,sLis 0.11BA +0.2TDZ ®0 .11 037,50 %0.08 #915.62
Neyshabouri ¢, gL 0.11BA +0.4TDZ %937 i 29 bedefg3 75 %0.20 w21.87
Neyshabouri s sz 0.11BA+0.6 TDZ 0] i 31 68.75% 90.26 bede34, 37
Neyshabouri s sz 0.11BA+0.8TDZ 312 danip 29 @ci53 12 bc0.54 543,75
Neyshabouri s sz 0.3I1BA+0TDZ ®0 o 0 0 %0
Neyshabouri s sz 0.31BA+0.2TDZ 312 i 22 abodegy 90.25 cefog
Neyshabouri s sz 0.31BA +04TDZ 0] acdp 6 65,62 0,56 b53,12
Neyshabouri s sz 0.3I1BA +0.6 TDZ *312 ¥0,68 65,62 °0.45 bd40,62
Neyshabouri s sz 0.3I1BA +0.8TDZ °0 190,40 ¥C65.62 0,23 bede34,37
Neyshabouri s sz 051BA +0TDZ *312 90,08 defoh3] 25 0,04 912,50
Neyshabouri s sz 05I1BA +0.2TDZ *312 190,40 bedig3,75 ®0.68 bede34,37
Neyshabouri s sz 05IBA +04TDZ °0 beden 50 g .12 275
Neyshabouri ¢ Lz 05I1BA +0.6 TDZ °0 %075 65,62 50,50 cefo5
Neyshabouri ¢ Lz 05I1BA +0.8TDZ °0 ¥0,70 *68.75 50,59 bede34,37

VY d)bT Lld 5l gyl ime 3M3|(P<0.05) (Sl (glaiols wix O}o)"l ool gt )0 Sy By b b1 Ske

Means with similar lettersin each column are not significantly differentbase on Duncan multiple range test (p<0.05).
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Figure 2-Callusinduction and shoot regener ation from hypocotyl explantsin Neyshabouri genotype
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Table 3- ANOVA of the IBA and TDZ effect in second combination on measured traitsin Neyshabouri genotype with
hypocotyl explant

Ol o (b
(s Ak ® M eans of Squares
o ; NHPESY
‘:g 5’ & o 95 B U EURT L
o Callusweight Regeneration Callusinduction
IBA 3 1.21* 829.61* 25258.09%
TDZ 6 0.17** 517.11* 5175.31*
IBA x TDZ 18 0.10** 234.99* 1844.46%
ialeil ol 84 0.004 1.62 63.67
Error
- 25.09 19.03 18.38
CV (%)

AN S S
™" Significant at probability level of 1%
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Table 4- Mean comparison of the effect of IBA and TDZ in second combination on measured traitsin Neyshabouri genotype
with hypocotyl explant

09090 Rlite glaebll o9 Gj9 i3k o8
Different concentrations A . Callus
Callusweight Regeneration . .
of hormone o induction
(mg |-1) (g) ( 0) (0/0)
0IBA +0TDZ "o % '0
0IBA +0.2TDZ "o % 'o
0IBA +0.25TDZ o 9 ‘o
0IBA +0.3TDZ o 9 ‘o
01BA +0.35TDZ "o %0 0
0I1BA +0.4TDZ "o %0 o
01BA +045TDZ 90.04 96.25 hi12 50
0.05IBA +0TDZ %0.04 % hi15.62
0.05IBA +0.2 TDZ %005 96,25 %oy 87
0.05IBA + 0.25TDZ fo R 0
0.051BA +0.3TDZ &99.19 b21.87 fahgy 37
0.051BA +0.35 TDZ bedg 44 375 acgy 37
0.051BA +0.4TDZ €90.23 B21.87 cdzg 12
0.051BA +0.45TDZ ep 35 .25 bedegg, 75
0.11BA +0TDZ "o % o
0.11BA +0.2TDZ defn.32 % bedeg 50
0.1IBA +0.25TDZ Po.59 % 87,50
0.11BA +0.3TDZ 90,19 g 37 56,25
0.11BA +0.35 TDZ bedn 46 9312 bedegg, 75
0.11BA +0.4TDZ bedp 48 9% acdgq o5
0.11BA +0.45TDZ f90.13 b¢15.62 “943.75
0.151BA +0TDZ 90,07 9% hi18.75
0.151BA +0.2TDZ %.83 % @37 50
0.15IBA +0.25 TDZ bedg 47 cdg 37 acdzy g7
0.151BA +0.3TDZ b¢0.54 g 37 cde5g 37
0.15IBA +0.35 TDZ bedg 50 b18.75 g4 37
0.151BA + 04 TDZ bedp 51 9312 acdgq o5
0.15IBA +0.45TDZ Po.57 b18.75 %96.87

RNy L;,LJ bl Lg)lbg'uw M| (p<005) Qﬁb el RVS O}a}i u.)l.wl 2 OFw B J)“““ gy by L;l.mu\i;lm
Means with similar lettersin each column are not significantly different base on Duncan's multiple range test (p<0.05).
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Figure 1- Effect of medium on leaf number, leaf length, leaf fresh and dry weight of amaryllistwin scales.
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Figure 6- Effect of medium type and twin scale position in the bulb on the traits of amaryllistwin scales
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Table2- Superior landraces of selected from spinach landraces in the first year of study

Q9d, 835 S, 00y Q9d, 835
Row landrace Row landrace Row landrace
1 TN-69-22 (yazd) 10 TN-69-79 19 TN-69-149
2 TN-69-31 11 TN-69-81 20 TN-69-153
3 TN-69-57 12 TN-69-88 21 TN-69-163
4 TN-69-58 13 TN-69-97 22 TN-69-172
5 TN-69-70 14 TN-69-101 23 Varamin- prickly
6 TN-69-73 15 TN-69-137 24 Varamin-brodleaf
7 TN-69-74 16 TN-69-138 25 Kashan
8 TN-69-76 17 TN-69-139 - -
9 TN-69-78 18 TN-69-140 - -
Tl s (sodgi ;5 Ol (il yly 4 jo - 3 g
Table 3— ANOVA of traits in different spinach landraces
(MS) Olag o (52be
ayd a3lo 3 Shos
Olpdi e (g3l1 03U 5,5les Suis Sll_"f ‘J:b St ‘-’?" 6;“’ ‘I"’b Jf al:ﬁ ol e
. Dry matter ea ea etiole ea )
SOV df Fresh yield yield length width length number NO3
‘ v
)_’g) . 2 22.66™ 0.573™ 4,01™ 2.04™ 9.73™ 2.29™ 63116.9
Replication
e 24 61.58" 1117 9.69" 540 22,027 6.007 556843~
landrace
k> 48 14.64 0.072 1.55 1.07 3.30 1.90 56062.4
Error
Ol s g >
16.16 11.30 8.63 9.72 10.75 10.04 18.41
CV%

duoynl dow )b gee *F oy 5 Jleas! Taw )3 )1 dre F Gl re e NS
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively

(7) 552 S5 5,Skas .5 BAIAZ 1) b timgly 4 o 0358 ol
o o 33 Skas p)5 2467 35 b (6,500 Gimghy o e 5
(3) el ails Laodgs plaw 4 cans |y 3,Slos o o @pe
56 btagn plo ) ghiul iz sbodgs g pB)l 3 Slae ©slis
(1) ohlSen 5 oaanl (imgsy > Jlo jobo 4 g 032 15T 3,90
duglio )3 guye yio 5> Jypamo 5 2128 W) L (Jasn o2 0355
e YL 3290 5 (eslyy @S ld (o9 039 Sl U
Qi sy ool > o 53 gy 13 3503 A5, 2,8Les
@y Shos 5515 5 (o )ll i 51 )5 dinge bl ps )3 lBgg o8,

(15) cails S 5 5 39/06 _Jooo

o 32059 e L 88 yuelyg b3, 1y 03U 5 Shas Hlade oyt

Varamin- ¢TN-69-73 ) 6395 i L S 3905 Mg5 ;8 5
TN-69- ¢TN-69-140 ¢TN-69-153 ¢TN-69-74 «<prickly
0395 duw baid aSul dvgr B aiSs sl Sglas o lel s ;1 (58
a3 iy 03¢5) Varamin- prickly s TN-69-140 <TN-69-153
IS UV TN IS PN SRR
92 O Jldigne (Shared o ple 9 8391 i (slaodgs gjor SUiS
(=) 03U 39 il ataon (B Jgio) i 9 Sid (g o
Al e ol s oo S35 59 (292 b b
el el calize pls)l slaccdl o 55540 Ol Hlade cogles
o ()1 Oeelyg S 0395 3 Shos (65 3 (e (olide



pole 425 210

Lél

1396, L o lods 31 wher (55031 @oliwo 5 pole) (&

[oA9] udd1ad ¢ J& JUIYIP A[JUBdLIUSIS JOU AT SI9)39] UOWILIOD UM JO SUBSW ‘ULIN|OD OB U]

o &l b HegHe5 |5 Kb ol o qer @b | o e @ <Cor @y

I ueysey IR 44 3 L$-69-NL 11 3 3 €91-69-N.L 1THl 1T
b €L-69-N.L €C1l 9 3yl TT-69-NL A I il 6€1-69-N.L 66'L1 Ll
I-f 9L-69-N.L L911 3 31 18-69-N.L 6t'1 1 3} 18-69-N.L 9181 11
[! 85-69-N.L €Tl ¥ -y €91-69-N.L 89'1 1T 3} TT-69-NL 0981 I
Iy €91-69-N.L L9°TI 1T -y €L-69-NL 69°1 9 8- 0L-69-N.L 8¢°61 S
I8 88-69-N.L 00°€l Tl 3 6€1-69-N.L 6L'1 L1 8-0 8€1-69-N.L LE0T 91
I L6"69-N.L €eel €1 Iy 0L-69-N.L v6'l S 3-p TL1-69-NL wie (44
¥-o 18-69-N.L 0S°€l 11 y-d ¥L-69-N.L SI'e L ¥p ueysey| $9'1T 94
3P TT69-NL L9°EI I 30 1€-69-N.L 61°C 4 ¥p L$-69-NL 81T €
-0 6€1-69-NL €8¢l L1 PR 85-69-N.L €T v P LET-69"NL L8°1T S1
8-0 ¥L-69-NL 00°¥1 L PR 8€1-69-N.L seT 91 P 8L-69-NLL 1ce 6
8- L$"69"NL €eyl ¢ PR ueysey| 8¢'T ST 3P 101-69-N.L 8T vl
3-0 €61-69-N.L 0S°t1 0T PR LE1-69-NLL 0r'T Sl 30 6L-69"N.L vI€T 01
Jq Appoud -aep 00°S1 € ap gQIWEIEA 8¥'C vT Jq 1€-69-N.L $0'¥T z
39 ggILEBIBA LISI vT -0 L6-69-N.L T €1 Jq L6769-NLL 9T¥T €l
o-e TL1-69"NL L9°ST (4 -0 9/-69-NL v$'T 3 3q 9.-69-NL 69T 3
o-e 0L-69-N.L L9°ST S o-q 101-69-NL 09°C vl 3q 88-69-N.L 08°+¢C !
o-e 6L-69-N.L L9°ST 01 p-e €51-69-N.L 16'C 0T 3q 6%1-69-N.L L8VT 61
o 8€1-69-N.L L9°ST 91 p-e 81-69-NLL 16'C 6 o-e 85-69-N.L 0,9 v
o 1€-69-N.L €861 4 p-e 671-69-N.L 9T 61 p-e 071-69-N.L 07'8¢ 81
o 6v1-69-N.L L8'SI 61 p-e Appud - 1eA 86'C € p-e €S1-69-NL 05°8C 0T
p-e LET-69"NL 0091 S1 o8 88-69-N.L €0°¢ 4 p-e ¥L-69-NL vL8T L
o-e 8L-69-N.L €691 6 qe 6L-69-NL 90°¢ 01 o-e Apyoud -rep 8t°0¢ 154
qe 0¥1-69-N.L 00°L1 81 e 0¥1-69-N.L 0z€ 81 qe €L-69-NLL 0T 1€ 9
e 101-69-N.L 00°81 1 ® TL1-69"NL 43 (44 e $QIWEBIEA 65°T¢ T

v_“:.wm dduIpue| Jear] [PSus| oNue v_«—.wm dduIpue] h“m._w.._: wvgn oNuE :«:wm dduIpuL| w__w._m .Wﬁm oNue]
o A I Ko (o) oo oo o bce ¢e s PaaaICEATIY o~ bce sorste oryfa o

sddeapue] yoeuids ur ‘ppPIL ysaay pue pRIA 1d)jew AIp ‘YI3ud] Jed[ Jo uostreduwiod uedp -Ho[qe ],

b 3- oy ARG o b H 572 3ol oce wme 6 sopshe f of oo o2



211 ot st 3o ! oy gliins] sB039T S 55lsd 590 3 215 SBT3 23!

Tl sl slaoagi 45 andllae 390 Alidro Wline (Niwwod s -5 Jous
Table 5- The correlation coefficient of different traits studied in selected spinach landraces

) Uw 1 2 3 4 5 6 7
Row Traits
1 é)_ 1 1
Yield
2 = ole 0.04" 0.4"
Dry matter
3 S sk 0.01™ 032" 1
Leaf length
4 Sr s 0.14" 017" 0.78" 1
Leaf width
S e Jobo X
5 Petiole 0.32" 0.47 0.38™ 0.30™ 1
length
6 Sl 0.14" 0.08" 0.31"™ 0.22" 0.24" 1
Leaf number
Nut'f“t‘ 0.21™ 1 -0.01™ 0.08™ -0.07"™ 0.04™ 1
Itrate

syl ow )b gae *F oy Taw 3 )1 dre F Gl re e NS
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively
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Figure 1- The effect of drought stresson visual qualityof native grass species
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Table 3- The effect of drought stresson traits of native grass species.
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B. tomentellus 85% FC 27.90a 9.98a 17.92a 3.83a 5.46¢
65% FC 27.18a 8.58a 18.59a 3.50b 7.16ab
45% FC 27.28a 8.92a 18.36a 3.33b 4.40d
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65% FC 28.87a 8.87a 18.99a 2.73¢ 7.46a
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Figure 2- The effect of drought stress on electron leakage of native grass species
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Figure 3- The effect of drought stress on RWCof native grass species
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Figure 4- The effect of drought stress on leaf proline contentof native grass species
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Introduction: Cucumis sativus L. is one of the most eminent and consuming vegetables which is widely
cultivated in the Middle East. Using the controlled and greenhouse cultivation is one of the most appropriate
methods to increase production per unit area. In this method, controlling the effective factors of production such
as plant nutrition is the important factor to achieve high performance. Besides the accuracy applied in nutritional
regulation of plant roots (both in soil and hypothermic environments), in many cases, foliar nutrition is
considered by breeder of greenhouse productions. Foliar nutrition is more effective on young leaves, and
deficiency of macro and micro nutrients can be removed by this factor. Khassib is one of the most important
cultivar of greenhouse cucumber which is widely cultivated in Iran. The present study was conducted to evaluate
the effect of foliar application on greenhouse cucumber.

Materials and Methods: The experiment was performed on greenhouse cucumber (cv. Khassib) for five
months (from March 2007 to July 2008) in Ziba Dasht Technical Instruction Center which is located near Karaj,
Iran. For this reason the experiment was conducted based on split-split-plot design with three replications. Eight
experimental treatments were applied for foliar application including U,;C,B;: urea + calcium nitrate .boric acid,
U,C1By: urea + calcium nitrate, U;CoB;: urea + boric acid, U;CyBg: urea, UyC,B;: calcium nitrate + boric acid,
UoC1By: calcium nitrate, UgCoB;: boric acid, UgCyBy: control. The effects of urea, calcium nitrate and boric acid
in concentrations 3, 10 and 0.5 (gL™) respectively on qualitative and quantitative characteristics of greenhouse
cucumber, including fruit yield, yield of first class fruit, number of fruits, percentage of first class fruit, fruits
T.S.S, plant length, percentage of leaf dry matter, and leaf weight ratio were studied.

Results and Discussion: The results showed that calcium nitrate had a significant effect on fruit yield at 5%
probability level. Foliar application of calcium nitrate with concentration of 10 gL ™resulted in an increase of
yield so that the average of fruit yield for sprayed plants was 3917.9 g per plant, while this value in control plants
was 3576.5 g. Boric acid with concentration of 0.5 gL™* had a remarkable effect on fruit yield at 5% probability
level that enhanced the average of yield from 3591.6 to 3902.8 g per plant. The interaction of UxCxB treatment
on fruit yield at 1% probability level was significant, while this value was not found among other treatments.
Foliar application with calcium nitrate results in an increase of yield and production in young and growing fruits.
The augmentation of yield in treatment U;CoB, due to the facts that pure urea and calcium nitrate have 46% and
16% nitrogen, respectively, i.e., extra nitrogen causes toxicity and branching instead of fruiting. Among three-
way interactions, UxCxB statistically had a remarkable impact on the yield of first class fruit at 1% probability
level and also the maximum and minimum of this value belonged to U;CoB, and control, respectively. Only
UxCxB had a remarkable impact on plant length among all interactions. Generally, the growth of cucumber
depends on genetic features, temperature and soil productivity. The highest level of leaf area index was for
calcium nitrate that indicated the significant effect at 5 % probability level with the mean of 15.89. When we
compare the foliar application treatments with fosamko, it can be found that the spraying treatments affected leaf
dry matter significantly at 1% and 5% probability levels, while this value was not found for control treatments.
However, there was no significant difference between using and not using nutrition compared to fosamko on
yield.

Conclusion: According to the findings of the present study the following factors can be concluded: a)
Among the main effects, calcium nitrate played the eminent role on most traits, after that boric acid and finally
urea carried this role; b) Among two-way interaction, only U;B;, as foliar application, significantly affected the
yield of grade 1 fruit; ¢) Among three-way interactions, only U;CqBy, as foliar application, significantly affected
the yield of grade 1 fruit, total fruit and the number of fruit; d) There was no a significant change on qualitative
features of cucumber using nutrition compared to fosamko. Therefore, cucumber production can be performed
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by cheaper methods with no change in qualitative characteristics. Finally, due to the fact that cucumber is one of
the most important vegetables in Iran, it is suggested that various studies with different fertilizers will be
conducted on cucumber.

Keywords: Foliar nutrition, Fruit sugar, Leaf weight ratio, Micro and macro elements, Plant length
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Introduction: Drought is one of the most detrimental abiotic stresses for turfgrass growth across a wide
range of geographic locations. Most cool-season grass species are not well adapted to extended periods of
drought, particularly during summer months. Decline in turf quality caused by drought stress is a major concern
in turfgrass culture. Therefore, developing management practices for improving drought resistance of turfgrasses
has become essential in arid and semi-arid regions, especially during water use restriction. One strategy to
improve plant drought resistance is to promote drought avoidance by reducing water loss during drought, which
may be achieved by slowing growth rate of shoots and lowering leaf area canopy to reduce demand for water.
Application of growth regulators is one of the methods for increasing resistance of plants to biotic and abiotic
stresses. Trinexapac-ethyl (TE) is one of the most widely used PGRs in the management of cool-season and
warm-season turfgrass species. TE absorbed quickly by foliage and slow cell elongation through inhibiting of
converting one form of gibberellic acid (GA20) to another (GA1). Most studies conducted under non-stressed
conditions found that TE application increased chlorophyll content, turf quality, turf density and reduced shoot
extension rate. We hypothesized that TE may influence plant tolerance to drought stress. Limited available data—
as reported in the above referred studies— suggest that TE application may be beneficial for plant tolerance to
stresses, but the effectiveness varies with turfgrass species, dose and duration of TE treatment, and type of stress.
The main aim of this research is to evaluate the effect of Trinexapac-ethyl on increased resistance to drought
stress in wheatgrass.

Materials and Methods: Wheatgrass (Agropyron desertorum L.) was used in this study. This study was
conducted in field conditions at Isfahan University of Technology, Isfahan, Iran.. Wheatgrass native seeds
(Agropyron desertorum L.), collected from the turfgrass research farm at Fereydan, Isfahan, which were
cultivated hand broadcast in plots (3m x 2m) with seeding rates of 30 gm™. A factorial experiment based on
randomized complete block design (RCBD) with three replications was conducted for TE (Primo Maxx;
Syngenta Crop Protection, Inc., Greensboro, NC) and drought stress. Treatments involved three levels of
Trinexapac-ethyl growth regulator (0, 0.25 and 0.5 kg/h) and two levels of drought stress (with irrigation and
without irrigation). After planting, the plots were irrigated to maintain soil moisture at 80% field capacity or
higher. Irrigation was applied as required to prevent any drought stress during grass establishment. Turfgrass
species were maintained at cutting height of 4 cm and were mowed once a week using a reel-type mower. All
data were subjected to analysis of variance using SAS 9.1 (SAS Institute Inc., Cary, NC) and Fisher’s protected
LSD test was employed at the 5% probability level.

Results and Discussion: Results indicated that Trinexapac-ethyl and drought reduced growth, fresh weight
and dried above ground organs significantly. Wheatgrass growth in concentrations 0.25 and 0.5 kg/h were 19.20
and 26.90%, respectively. Previous studies reported plants that have slow-growing shoots may survive more
extended periods than faster-growing plants in drought conditions. Slow growth may reduce the adverse impact
of drought by conserving water and carbon energy, and plants can use limited water to survive drought for an
extended period of time. Unlike drought stress, Trinexapac-ethyl improved the quality of plant tissues and their
color. Increase in turf quality under TE treatment might occur as a result of improved canopy photosynthesis
capacity and single-leaf photochemical efficiency. Drought stress reduced relative water and chlorophyll content,
increased proline level and finally led to electrolyte leakage. Trinexapac-ethyl improved wheatgrass in drought
stress conditions by increasing relative water content, prolin, chlorophyll and decreasing electrolyte leakage and
increased wheatgrass to drought stress resistance. Proline acts as an osmotic regulator in cytoplasm and vacuoles,
protects proteins against dehydration, adjusts osmosis; detoxify radical active oxygen species, keeping more
stable antioxidant enzymes. Proline immediate increase under drought stress is associated with decreasing leaf
water content, in turn, induced drought tolerance. Under drought stress conditions, penetration of root depth and
effective root depth has been increased, while Trinexapac-ethyl did not affect root traits significantly. The results
of the present study indicated that TE decreased damages on drought stress probably via improving turf quality,
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chlorophyll concentration, leaf water content, proline content and less electrolyte leakage in Wheatgrass.

Keywords: Height, Growth regulators, Without irrigation, Turf quality
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Introduction: In recent years, the effect of ecological inputs on soil properties and plant growth
characteristics has received renewed attention. Although the utilization of mineral fertilizers could be viewed as
the best solution in plant productivity, this approach is often inefficient in the long-term in many ecosystems due
to the limited ability of low-activity clay soils to retain nutrients. Intensive use of chemical fertilizers and
pesticides in agricultural systems is also known to have irreversible effects on soil and water resources.
Maintenance of soil fertility as a permanent bed for continuous production of agricultural products is one of the
most important issues affecting the sustainability of food production. In order to achieve healthy food
production, application of ecological inputs such as soil amendments and bio-fertilizers is inevitable. Humic
substances are a group of heterogeneous molecules that are bonded together by weak forces; therefore, they have
a high chemical stability. This material included 65 to 80 percent of total soil organic matter. Application of bio-
fertilizers is an appropriate alternative of chemical fertilizers to enhance soil fertility. In fact, bio-fertilizers
include different types of free living organisms that convert unavailable nutrients to available forms and enhance
root development and better seed germination. Mycorrhiza arbuscular fungi are coexist microorganisms that
improve soil fertility, nutrients cycling and agroecosystem health. Mycorrhizal fungi are the most abundant
organisms in agricultural soils. Many researchers have pointed to the positive roles of mycorrhizal fungi on
plants growth characteristics. Echium amoenum is a perennial plant belongs to Boraginaceae family. This plant is
native of North of Iran. Petal extract of E. amoenum have sedative, diaphoretic, anti-inflammatory and anti-
depressant effects. These plants are wild perennial herbs and known in Iran as oxtongue. It is one of the most
important medicinal plants in Iranian traditional medicine. Petals of Iranian oxtongue have been advocated for a
variety of effects such as demulcent, anti-inflammatory and analgesic, especially for common cold, anxiolytic,
sedative and other psychiatric symptoms including obsession in folk medicine of Iran. Despite many research on
the effects of organic acids and bio-fertilizers on different crops, there is scarce information on the effects of
these factors for many medicinal plants. Therefore, in this study effect of organic acids and bio-fertilizers on
morphological characteristics and yield of Echium amoenum in a low input cropping system was studied.

Materials and Methods: In order to evaluate the effects of soil amendments and different bio-fertilizers on
morphological characteristics and seed yield of Echium amoenum, an experiment was conducted based on
randomized complete block design with three replications during 2011-2013 growing seasons, at the Research
Farm of Ferdowsi University of Mashhad, Iran. Treatments were ei%ht different types of soil amendments and
bio-fertilizers concluding: 1) Humic acid, 2) Fulvic acid, 3) Nitroxin™ (Azotobacter spp. and Azospirillum spp.),
4) Biophosphorous® (Bacillus sp. and Pseudomonas sp.), 5) Biosulfur® (Thiobacillus spp.), 6) Mycorrhiza
(Glomus mosseae), 7) Mycorrhiza (Glomus intraradices), and 8) no fertilizer as control.

Result and Discussion: The results showed that mycorrhiza species increased flower yield compared with
control, as the flower yield in treatments of G. mosseae and G. intraradices were 24 and 11 percent more than
control, respectively. Soil amendments and different bio-fertilizers increased the number of flower cycle per
plant compared with control. Although the effect of biophosphorous® was more pronounced, as the number of
flower cycle per plant increased from 342 to 1322 cycles in control and biophosphorous®, respectively. Humic
acid treatment increased seed yield, biological yield, seed weight and seed number per plant by 82, 66, 63 and 66
percent compared with control, respectively. It seems that different species of mycorrhiza improved
morphological characteristics and yield of Echium amoenum, because of better conditions to absorption and
transportation of nutrient to the plant. It has been reported that organic acids provide favorable conditions for
plant growth and development through improvement of physical, chemical and biological properties of the soil.
Therefore, it could be concluded that improvement of most studied traits in the present study was as a result of
use of organic acids.

Conclusions: Generally, our results showed that organic acids and biological fertilizers had positive effects
on most of studied criteria. The highest flower and seed yields were obtained from G. mosseae and Humic acid
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treatments, respectively.

Keywords: Biophosphorous, Ecological input, Humic acid, Medicinal plant, Mychorrhiza
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Introduction: Citrus is in the first rank in the world with respect to production among fruits. They are grown
commercially in more than 50 countries around the world. Several factors such as rootstock, nutrition and
irrigation regimes, cultivation design and etc. may affect the promotion of quality and quantity of fruits. Lemon
fruits are among the most valuable functional diets shown to lower oxidative-related disease risks, particularly
cardiovascular disease. A well-documented characteristic of these fruits is the accumulation of high amounts of
glycoside flavonones, named hesperidin in the fruits. Several recent studies have demonstrated that the
cytoprotective action of citrus fruits is enhanced by the presence of antioxidants including vitamin C, phenolics,
carotenoids and flavonoids. Hesperidin and its metabolites significantly have been found to lower the total
cholesterol and triglyceride concentrations in plasma. Hesperidin acts as a chemopreventive agent against colon
carcinogenesis induced by azoxymethane. Lemons are one of the citrus species having many medicinal effects
owing to their secondary metabolites. Flavonoids are a part of aromatic polyphenols having different biological
actions such as antioxidant activity, anti-cancer, anti-sensation and etc. Hesperidin is one of the abundant
secondary metabolites belonging to flavonoids in citrus, which is effective in treating many diseases.

Materials and Methods: In order to investigate the effect of lemon fruits (Citrus lemon cv. Cluster, C.
lemon cv. Lisbon and C. lemon cv. Eureka) tissue type and harvesting time on the flavonoids hesperidin content,
this experiment was carried out. Thus, this research was conducted in a factorial arrangement on the basis of
completely randomized design with three factors: tissue type (Flavedo, Albedo and Flesh), harvesting time (45,
75, 105 and 135 days after full bloom) and three lemon cultivars (Cluster, Lisbon and Eureka) with three
replications. Studied trees in Kotra Research Station were planted for research aims and were 20-year grafted on
sour orange rootstocks. For selection of trees, the same height, crown, and other morphological attributes were
considered. As the fruit quality may be differ in different parts of crown, fruits were harvested from different
geographical orientations of crown. Samples were gathered after full bloom at the 30-day intervals. The
measured parameters were included fruit weight, diameter, peel thickness, dry matter and hesperidin flavonoid in
extraction of various fruit tissues. Extraction was conducted by methanol and hesperidin content recorded by
High Performance Liquid Choromatography (HPLC). Chemicals and reagents used in this study were high
quality grade and acquired from Sigma-Aldrich

Results and Discussion: Results showed that the fruit harvesting time significantly affected on fruit
diameter, peel thickness, dry matter and also hesperidin content of tissue extraction. Fruit diameter variation was
related to the fruit weight. The highest fruit weight attained in cultivars Lisbon and Eureka (88.39 g and 84.72 g,
respectively) at the fourth harvesting time (135 days after full bloom) and the minimum, in sour lemon cv.
Cluster (4.16 g) at the first harvesting time (45 days after full bloom). The maximum of fruit diameter was
recorded in cultivar Lisbon (54.81 mm) at the fourth harvesting time and the minimum diameter in cultivar
Eureka (20.75 mm) at the first harvesting time. Fruit peel thickness at the first harvesting stage increased and
then decreased. Cluster sour lemon cultivar possessed the highest peel thickness (7.16 mm) and the Eureka
cultivar had the minimum (4.66 mm). Percentage of dry matter increased at the first harvesting stage and then
decreased. The maximum percentage of dry matter was recorded in cluster sour lemon cultivar (22.83%) and
minimum in Lisbon lemon cultivar (11.36%). The highest amount of hesperidin was observed in Lisbon cultivar
(1606.93 ppm). These amounts decreased afterward until fruit harvesting time. The highest hesperidin content
was produced in albedo tissue. Lisbon lemon in the hesperidin was better than the other two cultivars. It is
concluded that the most suitable time of mature fruits harvesting is 45 days after full bloom. At this time the fruit
diameter of lemon cv. Eureka, Lisbon and Cluster were 20.7, 22.8 and 25.8 mm; respectively. Hesperidin
flavonoid was produced in albedo tissue in all cultivars. Therefor; fruit albedo tissue can be regarded as the best
tissue for extracting hesperidin. Hesperidin was severely affected by harvesting time, tissue and cultivar.
Hesperidin was achieved in the most amounts at the first harvesting stage in Lisbon lemon compared to all
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studied cultivars. As the fresh consumption of Eureka, Lisbon and specially Cluster lemon is few, thus preparing
programs to extract flavonoid and use this cultivar in food industries is suggested.

Keyword: Eureka, Flavonoid, Lemon, Lisbon, Secondary metabolite
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Introduction: Fenugreek (Trigonalla foenum-graecum L.), an annual herbaceous plant belonging to the
Coleoidea (Fabaceae) family, has numerous medicinal properties such as decreasing blood glucose, laxative,
appetizer, mucus, antipyretic and increasing the amount of milk during lactation . Among the most important
problems in arid and semi-arid regions, drought stress or water shortage will have negative effects on plant
growth. Drought stress occurs mostly because of reducing water availability in the soil. This may be due to
excessive water loss or absorption problems, or both of them. One of the major factors limiting germination,
which occurs in more arid and semi-arid regions, is salt stress. The study was done to evaluate germination of
four Iranian population of fenugreek (Amol, Tabriz, Sari and Mashhad) under drought and salinity stresses.

Materials and Methods: To investigate the effect of salinity and drought stresses on germination and
seedling growth characteristics of native landrace fenugreek, two separate experiments were conducted in a
Completely Randomized Design with three replications in Seed Laboratory of University of Mashhad in 2014.
The experiment treatments consisted of four levels of salinity (0, 60, 120, 180 mM) that was induced by different
concentrations of sodium chloride and drought stress induced by polyethylene glycol 6000 (PEG 6000) at four
levels (0, -3, -6 and -9 Bar) with three replications. The drought stress levels were simulation by polyethylene
glycol 6000 and using the Michel and Kaufmann formula. Distilled water was applied as control. Iranian seed
population of fenugreek were purchased from the city of Amol, Tabriz, Sari and Mashhad then the seeds were
washed with sodium hypochlorite (3 % v/v) for two minutes for disinfestation and washed three times with
distilled water. On the twelfth day of experiment, seedling traits such as plumule and root length and weight in
Petri dishes were measured.

Results and Discussion: The results of ANOVA showed that salinity and drought stress significantly
(p<0.01) affect germination process. The results of the means comparison confirmed that fenugreek germination
in all seed population was reduced by increasing salinity levels. The lowest germination was detected under 180
mM salt stress in “Tabriz” population (12.04%), while the highest germination (95/26%) was calculated in
“Mashhad” population at control. Seeds of “Mashhad” population in comparison to other population showed
higher germination at other salinity levels. Germination rate also was significantly affected by salinity (p<0.01).
Decreasing of germination rate in fenugreek population of Amol, Tabriz, Sari and Mashhad under 180 mM
salinity stress in comparison to control (0 mM) were 84/62, 87/80, 85/93, 82/59, respectively. Mashhad and
Amol (second order) populations showed more germination rate stability after changes in salinity levels. The
results of analysis of variance from this study showed that interaction effect of salinity and population
significantly (p<0.05) affect root length of the fenugreek. The root length of Mashhad and Amol populations
were more stable at high level of salinity. Other researcher also reported that the root length decreased after
salinity treatments (10, 13). Salinity stress affect water absorption by seed and decreasing Amylase and lipase
activity caused degradation of stored material in seeds and then decreasing root length (23). Salinity, population
and interaction between these factors significantly (p<0.01) affected length of plumule. The results showed that
Mashhad population had the highest and Tabriz revealed the lowest length of plumule. Interaction effects of
treatments on seedling dry weight showed significant (p<0.01) differences. Mashhad in comparison to the other
populations had the highest seedling dry weight as 9.26, 8.10, 7.22 and 3.6 mg/seedling at different salinity
treatments (0, 60, 120, 180 mM), respectively.

Interaction effects of drought stress and population on germination percentage was significant (p<0.01).
Mashhad and Amol (second order) populations were the best populations. At the highest level of drought stress
(-9 Bar), these two populations had the lowest decrease in germination percentage. The mechanism of the results
was the same as salinity which explained in above. According to the results of analysis of variance (ANOVA),
all treatments and all interaction had significant effect (p<0.01) on germination rate. The Mashhad and Sari
populations were more tolerant than other populations against drought stress examined as germination rate as
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concerned. Analysis of variance showed that the simple effects of drought stress and population on root length
were significant at one percent but interaction effect of drought stress and population was not significant
statistically. The root length was in the range of 26.78 to 50.29 mm in the tested population. Mashhad population
was more tolerant against drought stress in comparison to the other tested populations. Analysis of variance
showed that simple effect of drought and population were significant (p<0.01) on this trait but their interaction
was not significant. Length of plumule mean comparison showed that the traite was in the range of 21.74 to
43.31 mm in Tabriz and Mashhad populations, respectively.Acoording to the length of plumule,Mashhad
population in comparison to other tested populations under drought stress was tolerant . The water potential
(drought stress), population and interaction between them showed significant effect (p<0.01) on seedling dry
weight. Among the evaluated population the Mashhad population was tolerant to drought stress when seedling
dry weight was concerned. The highest correlation coefficient (r=0.96) was detected between germination
percentage and root length and in second order the correlation coefficient between germination percentage and
seedling dry weight was 0.93. The lowest correlation coefficient (0.61) was observed between germination rates
and seedling dry weight.

Conclusions: The decline in germination percentage, germination rate, root length, shoot length and dry
weight of seedlings with increased water osmotic potential in Mashhad population was less than other evaluated
populations. Seed germination rate was more sensitive than seed germination percentage in both salt and drought
stress therefore this trait is a suitable criterion for screening of tolerant population for future breeding purpose.
The order for tolerance to salinity and drought stress in evaluated population was Mashhad, Tabriz, Sari and
Amol.

Keywords: Polyethylene glycol, Environmental stresses, Seed population, Sodium chloride
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Introduction: Watermelon, originated from warm regions of Africa, is one of the most important vegetable
crops used as human food, forage and for producing alcohol. The area under its cultivation in our province was
1031 ha as irrigated and 3829 ha as rainfed. The average fruit yields under above-mentioned conditions were
23784 and 14888kg ha™, respectively. Watermelon fruits suffer from a nutritional disorder that is attributed to
shortage of calcium in developing fruits. The adsorption and uptake process of calcium by plants is comprised of
three main stages; the first stage is passing through root cortex into xylem, the second one is its transport within
xylem, and the last one is its distribution into leaves and fruits. Plants obtain calcium preferably from soil
solution. Calcium moves upward in apoplastic pathways (with transpiration flow), and reaches different organs
of the plants through xylem. Blossom-end rot (BER) is a nutritional disorder of watermelon, tomato and pepper
that is caused by a shortage of calcium in enlarging fruits. Blossom-end rot of watermelon commonly occurs in
our province when fruits are growing rapidly. BER is frequently seen in watermelon genotypes with long fruits,
Charleston gray type in particular. Calcium requirement increases at rapidly developing stage of fruit. BER
might happen as a result of increased demand of blossom-end rot of fruit (rapidly growing section of the fruits)
for calcium. It can occur even when there is abundant calcium in the soil, because demand exceeds supply. Since
fruits do not transpire as much as leaves, less calcium is deposited when calcium containing water is transpired,
resulting in a localized calcium deficiency in the fruit.

Materials and Methods: In order to investigate the effects of foliar application of calcium on BER of
watermelon, an experiment was carried out at the agricultural research station of Gonbad, Gonbad-e Qabus, Iran,
in 2008. The soil of the experiment site was calcizerol, thermic. The soil was river alluvial plain type and the
slope was moderate . The soil was not saline and PH was slightly alkaline. The amount of phosphorus, potassium,
iron, boron, and calcium were sufficient but the amount of available zinc was low. The experiment was carried
out in a factorial based on randomized complete block design (RCBD) with two factors and three replications.
The first factor was two watermelon cultivars (Charleston gray and Charlie), and the second factor was four
levels of calcium (0, 3, 5 and 8 gl™ of calcium chloride). Each plot consisted of four ten-meter long rows. Row
and within-row distances were 3 and 0.75 meters, respectively. Three seeds were planted in each hill, and they
were thinned to one seedling at first hoeing when they were completely established. Irrigation was applied six
times in furrows to avoid moisture stress. Foliar application of calcium was initiated before fruit set and applied
with fifteen-day intervals afterwards. Number of healthy fruits, mean fruit weight, and number of fruits affected
by blossom-end rot were counted from the two inner rows discarding the first and last plants of the rows. Brix
was determined using a hand refractometer (OSK 7926). The data obtained was analyzed by using SAS.

Results and Discussion: The effect of foliar application of calcium and genotypes were not significant for
fruit length. The interaction of genotype and calcium did not significantly affect fruit length. Calcium application
did not have any effect on the length of blossom-end rot affected fruits. There were not any differences between
the genotypes studied. These findings were in contrast with those of some other researchers, who reported
enhanced fruit length by calcium application. Brix (soluble solid content) is an important trait in watermelon, so
that an increase in it raises the marketability of the product. Brix was not significantly affected by calcium,
genotypes, and their interaction. The results of analysis of variance showed that fruit rind width of the genotypes
was not affected by calcium, whereas calcium and genotype interaction significantly affected fruit rind width at
0.05 probability level. These findings were consistent with those of some other researchers. Fruit yield was not
significantly affected by calcium. The effect of calcium on the number of fruits affected by blossom-end rot
disorder was significant at 0.01 probability level, while the effect of genotype and calcium interaction on this
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trait was not significant. The average number of fruits affected by BER were 1667, 1144 and 588 per hectare at
0, 3, 5 and 8 gl™*calcium chloride, respectively. These findings were consistent with those reported by some other
researchers.

Conclusion: We concluded that under our experiment's conditions, calcium foliar application was ineffective
in improving watermelon fruit yield, but it was promising in decreasing blossom-end rot, which reduces
marketability of the fruit.

Keywords: Blossom-end rot, Charleston Gray, Charlie, Fertilizer, Nutrition element
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Introduction: In Iran, main pistachio cultivation areas are located in the edge of desert. The major problem
of these areas is the salinity of soil and irrigation water, which affects the growth and performance of plants and
reduce yield.

Material and Methods: In the present study, the effects of salinity on growth characteristics and mineral
contents of seedlings of seven pistachio cultivars and three genotypes (Akbari, Ahmad-Aghaei, Kaleh-Ghoochi,
Fandoghi, Badami, Ebrahimi, Seyfadini and G1, G2 and G3 genotypes) were evaluated. The study was
conducted in split plot based on randomized complete block design in three replications. The main plots were
salinity levels of the irrigation water (0.6, 15 and 30 dS/m) by adding sodium chloride to tap water, and the sub
plots were the pistachio cultivars. After germination of seeds in the lab, the seedlings were transplanted into new
vases in the greenhouse. At 3rd leaf stage, the salinity treatments were imposed for a period of four months. At
the end of the experiment, all samples were collected for growth and cation contents of shoots and roots and data
were analyzed by analysis of variance and correlation method, using SAS statistical software and Duncan’s
Multiple Range Test was employed at probability level of 5%.

Results and Discussions: The results showed that increasing salinity levels reduced stem, root and leaf dry
weight as well as stem height and diameter. Salinity also caused a reduction in leaf number and leaf area. At the
salinity level of 30 dS/m, dry weights of root and leaf decreased by more than 70%. The length and diameter of
seedlings were decreased by 17.2 % and 37.9 % under the mentioned condition. According to the measured
growth characteristics, Akbari and Kaleh-Ghoochi, considered as fast growing cultivars, while G3 genotype and
Seyfoddini cultivar were considered as slow growing cultivars. By increasing salinity, sodium and calcium
concentrations in root, stem and leaf increased significantly, and the ratio of potassium to sodium decreased in
the mentioned parts of the plant. Fandoghi and Kaleh-Ghoochi cultivars accumulated the highest amounts of
sodium in leaf, while G1 and G2 genotypes had the lowest sodium level. An important fact is that G3 variety had
minimum stem and leaf sodium content and maximum root sodium content. In contrast, Kaleh-Ghoochi cultivar
had maximum leaf sodium content and minimum root sodium content. This obviously indicates that G3 variety
accumulates sodium in the root and avoids sodium transmission to stem and leaf, and Kaleh-Ghoochi variety
acted conversely. G2 genotype and Kaleh-Ghoochi variety contain the highest (3%) and lowest (1.4%) levels of
leaf potassium. At salinity levels of 15 and 30 dS/m, the index of potassium to sodium ratio decreased by 93%
and 87%, respectively, in comparison to the control salinity level (0.6 dS/m2). Generally, local genotypes of
pistachio (G1, G2 and G3) showed lower sodium absorption and transport to leaf, while G3 genotype had the
highest sodium content in the root and the lowest concentration of sodium in stem and leaf. G2 genotype and
Ahmad-Aghaei cultivar had the highest leaf potassium to sodium ratios of 7/8 and 6/3, respectively, while
Kaleh-Ghoochi cultivar had the lowest leaf potassium to sodium ratio (3/95). It seems that Kaleh-Ghoochi,
Fandoghi and Akbari cultivars are relatively sensitive and G1, G2 and G3 genotypes and Ahmad-Aghaei cultivar
are relatively tolerant to salinity at seedling stage. Results of correlation analysis showed a significant negative
correlation between the levels of salinity and growth characteristics of pistachio. Leaf sodium content has a
significant negative correlation with leaf potassium content as well as the potassium to sodium ratio in root, stem
and leaf. Reduced or stunted growth of the pistachio seedlings can be a result of water stress as well as sodium
and chlorine toxicities. The impaired balance of nutrient uptake through the root in salt stress conditions leads to
reduced growth characteristic of the pistachio seedlings. As the salinity of the irrigating water increases,
concentrations of sodium and chlorine ions in soil solution increases, therefore, balance of nutrients is impaired
and the root absorption of sodium and chlorine increases and potassium uptake decreases. Hence, the
concentrations of sodium and chlorine ions increased in root, stem and leaf, andpotassium concentration
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decreased. Salinity tolerance in many plants is attributed to non-transmission or limited transmission of sodium
to aerial parts of the plant. Various pistachio cultivars acted differently in absorption and accumulation of these
elements in the parts of plant. The pistachio varieties with less sodium absorption and transmission to the leaf,
but more potassium absorption and transmission, increased potassium to sodium ratio in the leaf and showed
more tolerance to salinity. The mechanism is not clearly recognized, perhaps sodium is re-absorbed from the
xylem sap and remained in the root and stem, without transmission to leaf. A similar mechanism probably occurs
in local genotypes of pistachio (G1, G2, and G3) and results in improved tolerance to salinity.

Keywords: Growth characteristics, Potassium to sodium ratio, Sodium chloride
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Introduction: Distribution of photosynthetic substances between vegetative and reproductive parts is
influenced by the environmental factors as well as plant nutrition status. Therefore, application of nutrient
substances (such as chelated magnesium sulfate and salicylic acid combination) can influence the distribution of
photosynthetic substances which in turn result in changes in allocation of photo-assimilates between vegetative
and reproductive parts. Since the investigation of partitioning of photo- assimilates is complex and the
interpretation of treatments effects on partitioning of substances is difficult in garden plants, this examination has
been focused on external application of nutritional treatments on different organs growth by comparing the
effects of salicylic acid and chelated magnesium sulfate on the allocation of photo- assimilates.

Materials and Methods: This experiment was performed in a commercial 10-year old orchard of Qazvin in
2013. Initially, 60 uniform pears (cv. Louise Bonne) which were infected to fire blight disease were selected.
Before treatment imposing, agronomic practices such as removing and pruning infected shoots were applied.
Treatments were combination of salicylic acid and chelated magnesium sulfate at different levels, which were
applied on foliage under the conditions of neutral pollution to fire blight. In the present research, vegetative
parameters (current shoot growth, leaf weight, leaf area, relative water content and so on) and reproductive
parameters (length: diameter ratio and density of fruit and so on) were measured.

The fully expanded leaves were collected randomly from each replicate. After washing the samples were
weighed and these values referred to as initial readings (fresh weight). Then, the leaf samples were placed in
distilled water for 24 h in the dark at room temperature. The turgid leaves were blotted dry and weighed
(saturation weight). After weighing, the material was oven-dried at 70 °C for 24 h. Relative water content
(RWC) of the leaves was appraised as described by Ritchie and Nguyen (19) using the following formula:

RWC (%) = [(f. wt. —d. wt.) / (t. wt. — d. wt.)] x 100

Where f. wt, d. wt and t. wt are fresh weight, dry weight and turgid weight, respectively.

Diameter and length of fruit were measured by nondestructive method (on the tree) and by using digital
caliper in the places of maximum length and maximum width diameters, and length: diameter ratio from the
division of these two parameters. Fruit weight was estimated by digital scale (0.01 g) and its volume by the
difference of the water level of scaled column, and then fruit density was calculated by using formula d=M/V.

In order to estimate the parameters of leaf area, specific leaf area and specific leaf weight, leaf area meter
and oven were used. To evaluate the effect of the treatments on decrease or increase current shoot growth,
measuring shoot length was reported by tape measure according to centimeter.

Results and Discussion: The results indicated that the most amount of specific leaf weight was allocated in
chelated magnesium sulfate (0.5 and 0.7 g: 1000 ml) treatments and the least amount was belonged to the control
group. The extent of changes in leaf area was between 28.17 to 44.33 cm?, were recorded to control group
(without water) and salicylic acid (0.1 g: 1000 ml) plus chelated magnesium sulfate (0.7 g: 1000 ml),
respectively. The minimum and maximum of specific leaf area were ranged between 44.14 to 59.40 cm? and
belonged to control group (without water) and salicylic acid (0.1 g: 1000 ml), respectively. The most current
shoot growth was observed in control group (without water) and the least quantity was in chelated magnesium
sulfate (0.5 g: 1000 ml). The minimum and maximum of fresh weight of leaf was changeable between 1.513 to
1.94 g were recorded to control group and salicylic acid (0.1 g: 1000 ml) plus chelated magnesium sulfate (0.7 g:
1000 ml), respectively. The most and the least content of leaf relative water were observed to salicylic acid (0.5
g: 1000 ml) plus chelated magnesium sulfate (0.5 g: 1000 ml) and salicylic acid (0.5 g: 1000 ml) plus chelated
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magnesium sulfate (0.7 g: 1000 ml), respectively. The extent of changes in fruit specific gravity was changeable
between 0.72 to 0.97 g to cm®. The maximum amount of fruit specific gravity was seen in salicylic acid (0.5 g:
1000 ml) plus chelated magnesium sulfate (0.7 g: 2000 ml) and the minimum amount was in salicylic acid (0.5
g: 1000 ml) treatment. The conformity of the maximum current shoot growth and leaf fresh weight with the
minimum leaf dry weight, leaf area, specific leaf area and specific leaf weight to control group and control group
(without water) can declare the effect of treatment substances on the allocating manner of substances in different
organs in plants and its stimulating effect on vegetative indexes that is not observable in the lack of treatment
substances. The allocation of the most fruit specific gravity and also the least leaf relative water content and the
least fruit length: diameter ratio to salicylic acid (0.5 g: 1000 ml) and chelated magnesium sulfate (0.7 g: 1000
ml) can confirm the opposit relation among these parameters in the way of substances allocation and the effect of
above treatment on this opposit relation. Denser fruits have fewer growth rather than types with the more blank
space and receive a more carbohydrate from the tree rather than their weight. The decrease of relative water
content of leaf can also be explained in the direction of the more absorption of carbohydrate by fruit as a strong
sink. In other words, the existence of fruit as a strong sink in favorable conditions for photosynthesis (with
paying attention to the high vegetative indexes) can prevent gathering water in chloroplast and cause an increase
of fruit specific gravity.

Also, the allocation of the most specific leaf weight and the least fruit length: diameter ratio and the least
current shoot growth to chelated magnesium sulfate (0.5 g: 1000 ml) express the positive role of sulfur in
aforesaid concentration on stimulating leaf growth and its negative role in stimulating growth of shoot and fruit
that somehow points on the effect of treatment substances on the allocation of substances (elaborate sap) to
different organs. The sulfur compounds can cause preventing gibberellin synthesis and the decrease of internode
length, like other growth retardants.

The maximum fruit length: diameter ratio was belonged to salicylic acid (0.1 g: 1000 ml) and chelated
magnesium sulfate (0.7 g: 1000 ml). Salicylic acid (0.1 g: 1000 ml) treatment induced maximum amounts of
fruit length and diameter to itself that confirms the positive role of salicylic acid in stimulating growth in stress
conditions (biotic stress derived from Erwinia amylovora). The significant negative correlation (p <0.01)
between fruit diameter with relative water content and also between leaf dry weight with fruit specific gravity
and fruit length: diameter ratio can show the effect of treatments in allocation of photosynthetic substances in
plant different organs.

Conclusions: The circumstance of plant elaborate sap allocation between vegetative and reproductive organs
has various effects on growth of different plant organs and quality of crop (as one of the components of plant
fertility) and the increase or decrease of the sensitivity to disease (1). Distribution of photosynthetic substances is
influenced by the environmental factors as well as condition of plant nutrition (20). Regarding the capability of
green vegetative organs in producing photosynthetic substances and their roles in relation to reproductive organs,
it is evident that the fruit growth will be more in the treatments having more vegetative indexes too. For
example, the conformity the most amount of leaf area with the most length: diameter ratio of fruit in salicylic
acid (0.1 g: 1000 ml) and chelated magnesium sulfate (0.7 g: 1000 ml) narrates the direct relation between some
vegetative indexes with reproductive indexes that confirms similar data. Lastly, the results of this research
showed that the treatment combinations of salicylic acid and chelated magnesium sulfate created changes in
allocation of photo- assimilates by affecting the plant metabolism, having positive effects in increasing the
growth indexes of pears and finally increasing economical yield of this crop.

Keywords: Nutrition, Photosynthetic Substances Allocation, Sink, Vegetative indexes
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Introduction: The pistachio (Pistacia vera), a member of the cashew family, is a small tree originating from
Central Asia and the Middle East. The tree produces seeds that are widely consumed as food. Pistacia vera often
is confused with other species in the genus Pistacia that are also known as pistachio. These other species can be
distinguished by their geographic distributions and their seeds which are much smaller and have a soft shell.
Continual advances in crop improvement through plant breeding are driven by the available genetic diversity.
Therefore, the recognition and measurement of such diversity is crucial to breeding programs. In the past 20
years, the major effort in plant breeding has changed from quantitative to molecular genetics with emphasis on
quantitative trait loci (QTL) identification and marker assisted selection (MAS). The germplasm-regression-
combined association studies not only allow mapping of genes/QTLs with higher level of confidence, but also
allow detection of genes/QTLs, which will otherwise escape detection in linkage-based QTL studies based on
the planned populations. The development of the marker-based technology offers a fast, reliable, and easy way to
perform multiple regression analysis and comprise an alternative approach to breeding in diverse species of
plants. The availability of many makers and morphological traits can help to regression analysis between these
markers and morphological traits.

Materials and Methods: In this study, 20 genotypes of Pistachio were studied and yield related traits were
measured. Young well-expanded leaves were collected for DNA extraction and total genomic DNA was
extracted. Genotyping was performed using 15 RAPD primers and PCR amplification products were visualized
by gel electrophoresis. The reproducible RAPD fragments were scored on the basis of present (1) or absent (0)
bands and a binary matrix constructed using each molecular marker. Association analysis between molecular
date (as independent variable) and morphological data (as dependent variable) was performed using multiple
regression analysis to identify informative markers associated with the yield related traits. Multiple regression
analysis was conducted using stepwise method of linear regression analysis option of SPSS. Student t-test was
performed to assess significance difference between mean trait estimates of genotypes where specific markers
were present and absent. Markers shown significant regression values were considered to be associated with the
trait under consideration.

Results and Discussion: Finally 11 primers were polymorphic and a total of 56 pieces (loci) were amplified
that among these, 36 segments (64.29%) showed polymorphism with an average of 5.09% per primers and the
rate of this polymorphism ranged from at least 25% for AJO5 primer up to 87.5% for OPADO2 primer.
Polymorphic information content ranged from 0.095 (AJ05 and OPAD14) to 0.39 (OPCO05), with an average of
0.23. Stepwise regression analysis between molecular data and traits was performed to identify informative
markers associated with yield component traits. Nineteen RAPD fragments were found associated with six yield
related traits. Some of RAPD markers were associated with more than one trait in multiple regression analysis
that may be due to pleiotropic effect of the linked quantitative trait locus on different traits. However, to better
understand these relationships, preparation of segregating population and linkage mapping is necessary. Also,
these results could be useful in marker-assisted breeding programs when no other genetic information is
available.

Conclusion: This investigation on molecular markers associated with yield traits in Pistachio has provided
clues for identification of the genotypes with higher yield value. In breeding programs selection of quality
material is often a time-consuming process, and thus marker-assisted selection could be of great useful in
identification of promising genotypes with high value of yield traits. Some of RAPD markers can be used for
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elite selection of Pistachio, particularly when no other genetic information like linkage maps and quantitative
trait loci are available for the species. The applications of the RAPD approach enable us to predict positive
correlation between data generated by molecular markers and studied traits. Also, the marker—trait association
identification will play an important role in plant MAS/QTL breeding programs, especially in plants where
genetic information such as linkage map and QTL is not available.

Keywords: Dependent variable, Polymorphic primers, Stepwise regression
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Introduction: Among edible mushrooms, white button mushroom is the most cultivated one around the
world. Mono-spores diversity in terms of growth rate, colony type, yield and etc. is used for intra strain genetic
improvement. High vyielding isolates with filamentous mycelium type are screened and used for spawn
production (Farsi and Gordan, 2002). Success in mushroom production largely depends on the quality of spawn
produced in sterile conditions (Sanchez, 2010). Farsi and Gordan, (2004) reported that colony shape and
mycelium growth type are very important factors in screening isolates in terms of mycelium growth rate and
yield. To screen isolates based on their mycelium growth, solid media are among the most suitable ones (Griffin,
1994). In a study conducted to evaluate mycelium growth rate of six Morchella species on different media, PDA
and MEA were known as the best ones (Kalmis and Kalyoncu, 2008). The present study was conducted in order
to evaluate mycelium growth rate and yield of white button mushroom isolates in solid medium, spawn and
compost media.

Materials and Methods: Eighteen isolates of white button mushroom were compared on PDA (Potato
Dextrose Agar), CYM (Complete Yeast Medium), spawn and compost media based on mycelium growth rate,
type and class growth and yield at the mushroom research center of Faculty of Agriculture, Ferdowsi University
of Mashhad, in 2014. A piece of mycelium of each isolate was placed in the center of each petri dish and was
kept in 23+1°C, and the radial growth rate of mycelium was measured as two perpendicular diameters in three
consecutive weeks. Mycelium growth rate on spawn and compost media was measured based on the percentage
of surface coverage during the 15 consecutive days. Yield of each isolate was measured by daily harvesting of
mushrooms during 35 days of experiment. Analysis of variance and means comparison of the variables were
carried out using SAS software. Means analysis was performed using LSD test at 5% significance level.

Results and Discussion: There were significant differences among isolates based on mycelium growth rate
and yield. In PDA medium, 2200 isolate showed the fastest mycelium growth rate with 1.9 mm.day™ and final
colony diameter of 8.1 cm. were This isolate also showed the fastest mycelium growth rate on CYM medium
and covering the spawn and compost media surfaces, and produced the highest yield along with Al5a isolate
(A15a and 2200 with 22.1 and 19.4 kg.m, respectively). Magnum d with mycelium growth rate of 0.7 mm.day™
and final colony diameter of 3.1 cm showed the slowest mycelium growth rate. On average, 75% of isolates were
grouped in slow mycelium growth rate class and 25% were placed in fast mycelium growth rate class. Isolates
Alba, 2200, Al5, M7219 and F64d showed fast mycelium growth rate. All of the isolates showed filamentous
mycelium growth type and no abnormal mycelium growth type was observed. Isolate Al5a with 50% coverage
of compost surface during the first 5 days and 90% during the 15 days showed the fastest mycelium growth rate
on this medium, followed by isolates F64d, 2200 and Al15a. Normal mycelium growth rate on compost medium
varied from 6-8 to sometimes 10-12 mm.day™ (Farsi and Pooyanfar, 2011). There was a high positive correlation
between mycelium growth rate and the yield component, so that isolates with faster mycelium growth rate
produced higher vyield. Farsi and Gordan, (2001) also reported significant positive correlation between
filamentous mycelium type and vyield, so that isolates with filamentous mycelium growth type and high
mycelium growth rate produced higher vyield. Faster mycelium growth rate is considered as a desire
characteristic in mushroom cultivation due to the reduction of contamination risk of other micro-organisms (Qie,
2003).

Conclusion: There was a high significant difference among white button mushroom isolates in terms of
mycelium growth rate and yield. Isolates with faster mycelium growth rate on solid medium produced higher
yield. A high positive correlation was observed between mycelium growth rate on CYM and compost media, so
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it could be used as an appropriate medium for comparison of mycelium growth rate in vitro. As comparison of
strain yield is time consuming and difficult, screening based on their growth rate on CYM is recommended.

Keywords: Colony diameter, Mycelium growth type, Mycelium growth class, Spawn
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Introduction: The basic characteristic of modern table grape production is its adaptation to the requirements
of the market aiming to improve grape quality, such as equal cluster size, equal size and shape of the berry, and
equal coloration of all the berries in the cluster. Furthermore, an important attribute of the grape berry quality is
seedlessness. Seedless cultivars are characterized with small berries, which can be increased by using some
management techniques. Plant hormones may play an important role in the growth and development of grape
berries. Gibberellic acid (GA3) is known to stimulate development of parthenocarpic fruit in grapes and other
fruits. The exogenous pre-bloom application of GA3 to grapevine is commonly used to induce seedlessness,
accelerate early ripening, and enhance berry size in seedless cultivars. Although there are a large number of
studies on seedless grape varieties, no previous research has been performed on the effect of GA3 on the seeded
grape cultivars. Differences in the types of berry set affect the growth of berries and their size. It is well known
that there is an important relationship between seed development and berry growth, which has been attributed to
hormones such as auxins, gibberellins and cytokinins.

Materials and Methods: To study the effects of 100 mg/L pre-bloom (7 and 14 days before blooming) GA3
application on the induction of seedlessness and some berry and cluster characteristics of three seeded Iranian
cultivars, Qzl ouzum, Rish babab Qermez and Khalili Qermez, this research was conducted as a factorial
experiment based on Randomized Complete Block Design (RCBD) with five replications. The vines of each
cultivar were selected in the vineyard of Horticultural Research Center in West Azarbaijan Agriculture and
Natural Resources Research Center, Urmia, Iran. The vines were 13 years old and bi-lateral cordon system had
been used as their training system. Pollen germination test was performed at the time of flowering, and several
qualitative and quantitative traits including fruit set percentage, cluster length, rachis fresh weight, number of
shot berries, number of seedless berries in clusters, the average weight of seedless berries, length of pedicle,
berry weight, total soluble solids (TSS) and pH were measured.

Results and Discussion: The results of the study showed that GA3 at 100 mg/L showed significant
difference from control regarding pollen germination rate, fruit set percentage, length of cluster and rachis,
number of shot berries, weight and number of seedless berries, length of pedicle, weight of berry and TSS.
Pollen germination was reduced in those cultivars treated with GA3 but the responses of cultivars were different.
Gibberellin caused an increase in cluster length, but the rate of increase in Rish baba and QzI ouzum was greater
than Khalili. In terms of inducing seedlessness in berries, GA3 caused greater effect in Qzl ouzum than Rish
baba and Khalili Qermez. The greatest seedless berries weight obtained with the treatment of GA3 spray 7 days
before blooming in Qzl ouzum, although the number of seedless berries in this cultivar was fewer than other
cultivars. The difference in berry number per cluster between clusters receiving GA3 pre- vs. post-anthesis
appeared to consist largely of seedless berries. Perhaps, GA3 stimulated non-fertilized or otherwise nonviable
fruits to be retained. The longest pedicle observed in Qzl ouzum treated with 100 mg/lit GA3 14 days before
blooming, while Khalili Qermez had the shortest pedicle. In all the cultivars, treatment with GA3 caused an
increase in the average length of pedicle. The content of total soluble solids (TSS) in fruits treated with GA3 was
higher than control. Gibberellic acid promotes cell division, stimulates earlier flowering, increases the size and
yield of fruits, and induces seedlessness in seedless cultivars. The effect of GA3 depends on variety,
concentration and time of application.

Conclusion: In conclusion, application of GA3 at 100 mg/lit increased fruit set and seedless berries. The
increased number of seedless berries was also noticed when GA; applied at 100 mg/L. In general, GA3
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application before flowering in Qzl ouzum, Rish babab Qermez and Khalili Qermez cultivars produced shot
berries and seeded berries, and repeated GA3 application after fruit set can resulted in seedless berries with an
acceptable size. More research is needed to establish guidelines for the proper use of GA3 for production of
seedless berries from the studied seeded cultivars.

Keywords: Berry, Gibberellin, Pollen grain, Seedlessness
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Introduction: Iran’s climate is mostly arid and semi-arid, where water availability is a major problem. Water
stress substantially alters plant metabolism, decreasing plant growth and photosynthesis and profoundly affecting
ecosystems and agriculture, as well as human societies. Unfortunately, water deficiency is increasingly
becoming a serious problem in agriculture in Iran whereas the national average annual precipitation is less than
249 mm. Recently, medicinal and aromatic plants have received much attention in several fields such as
agroalimentary, perfumes, pharmaceutical industries and natural cosmetic products. Although, secondary
metabolites in the medicinal and aromatic plants impressed conventionally by their genetic makeup; moreover
their biosynthesis is strongly influenced by environmental factors. It means biotic and abiotic environmental
factors affect growth parameter, essential oil yield and constituents. Abiotic environmental stresses like drought
have the most effect on medicinal plants. In arid and semi-arid regions like south of Iran where water availability
is a major limitation, using plants with low water consumption is one way to manage available water efficiently.
Chamomile (Matricaria recutita L.) and chicory (Cichorium intybus) are annual plants belonging to Asteraceae
family naturally widespread in west, northwest and south of Iran and their consumption has a long history in
Iranian folklore medicine. Over 120 components have been identified in these plants essential oil, while,
chamazulene, camphor, bisabolol oxides A and B, farnesene and d- bisabolonoxide are the most important ones.

Materials and Methods: This study was conducted in Research Farm of Islamic Azad University, Shoshtar
Branch, Iran during 2010-2011 in order to evaluate the effects of water stress levels on growth, photosynthesis
and essential oil yield of German chamomile (Matricaria recutita L.) and chicory (Cichorium intybus). Two
water stress levels viz. medium at 75% field capacity (FC) (I 75) and sever at 55% FC (I 55) were included in the
study, while 90% FC (1 90) was taken as control. The experiment was laid out based on a randomized complete
block design gRCBD) with four repllcatlons Net plot size was 2 m x 2 m having plants density of 120
chamomile m™ and 100 chicory m™. Sowing was done manually on well prepared seedbed in November 2010
and plants were harvested in June 2011. Irrigation treatments were started three weeks after seed sown when
seedling started their growth and development. Chamomile and chicory essential oil percentage, essential oil
yield, dry weight, photosynthesis and chlorophyll content were assayed in this research.

Results and Discussion: Results showed that drought stress had significant effect on photosynthesis,
chlorophyll a concentration, plant height and dry matter yield of chamomile and chicory. The Lowest flowers
dry yield of chamomile and leaf dry weight of chicory obtained from severe drought stress Ievel (47 and 195 gr
m™). The highest essential oil yield of chamomile (56.6 g m™) and chicory (226.9 gr m?) showed in mild
drought stress treatment. Results indicated that medium drought stress increased seconds’ metabolites
concentration and essential oil yield of chamomile and chicory. Important second compound in chamomile and
chicory essential oil were camphor, a-pinene, B-pinene, d-bisabolol and chamazulene. Drought stress decreased
photosynthesis rate and minimum photosynthesis rate in chamomile and chicory were 9.0 mgl CO, m? s* and
12.0 mgl CO, m? s under severe drought stress treatment. In chamomlle the lowest chlorophyll a content
showed in mild and severe drought stress treatments (1.1 and 1.2 mg g™). Mlnlmum chlorophyll a and b content
of chicory obtained from severe drought stress treatment (0.7 and 1.02 mg g™ respectively).Results of the study
clearly elaborate that severe drought stress hampered the growth, photosynthetic rate and lowered the oil yield of
chamomile, whereas medium drought stress (irrigation at 75% of FC level) improved the growth and oil
productivity even more than well watered conditions. Although, severe water stress observed sizeable rise in
essential oil contents but due to drastic reduction in flower or leaf dry weight, severe drought stress exhibited
lowest oil yield in chamomile and chicory.

Conclusion: The results of the study clearly elaborated that medium drought stress (irrigation at 75% of FC)
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enhanced the essential oil productivity, while severe water stress (55% FC) decreased chamomile and chicory
growth, photosynthesis rate and essential oil yield. Moreover, under drought stress quantity of chamomile and

chicory oil was improved. Therefore, chamomile and chicory should be irrigated at 75% FC level to attain higher
essential oil yield.

Keywords: Chlorophyll, Dry matter, Plant height
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Introduction: Cucumber (Cucumis sativus L.) is one of the most widely cultivated vegetables. Plant length
is a quantitative trait is controlled by many genes. These traits are difficult to study due to the complex nature of
their inheritance. The combining ability estimation is useful in determining the breeding value of cucumber lines
by suggesting the appropriate use in a breeding program. In studying combining ability, the most commonly
utilized experimental approach is the diallel design. General combining ability is a measure of additive genetic
action; and specific combining ability (SCA) is deviation from additivity. General combining ability is a main
effect and SCA is an interaction. The aim is to determine the breeding value of the cross. Heterosis has been
utilized to exploit dominance variance through production of hybrids. There are reports on positive and negative
heterosis in cucumber however, there are differences between reports. This research was conducted to estimate
general and specific combining ability and heterosis in cucumber inbred lines and hybrids to produce hybrids
with high yield and quality.

Material and Methods: In the spring of 2014, the seven parental lines and their 21 F1 hybrid were planted
at the University of Guilan, in loamy sand field. Three replications were arranged in a randomized complete
block design. The sandy loam soil was prepared by plowing and disking and formed into raised beds by plowed
and harrow prior to plant establishment. Rows were on 1 m centers and plants were about 25 cm apart in the row.
Prior to planting 150 kg-ha™ of nitrogen from urea and 100 kg-ha™ of phosphorous from triple superphosphate
and 80 kg-ha™ of potassium sulfate was applied. Side dressing with the same amount of nitrogen and phosphorus
occurred at 50% flowering stage. Irrigation with 250 m*-ha™, three times weekly, was begun at plant first
flowering. In each replication, 12 individuals of each line or hybrid were spaced 25 cm within a row (plot) on 1
m centers. Data were collected from 12 plants per plot of each accession. Analyses of variance (ANOVA) of
data were performed and where appropriate, ANOVA was followed by LSD mean comparison of trait values.
For the combining ability analysis (GCA), measurements of plants within each plot were averaged, and means
were used as experimental units for analysis by the computer program Diallel.

Results and Discussion: Genotypes has significant effect on all measured characteristics. The highest plant
length was related to B6 line and the lowest plant length was related to AOxB6 and B12xB6 hybrids. The highest
number of lateral branch was related to B10xA11, B12xA0 and Guilan while the lowest number was related to
A0, B12xB6, A15xA11. The highest plant length to first fruit was related to A4xA11 hybrids and the lowest
plant length to first fruit was related to B10, B12, B10xA15 and B12xA4. The mean square of general
combining ability (GCA) were significant only for plant height up to the first fruit but the mean square of
specific combining ability revealed significant differences for all traits that indicated the important effects of
dominance genes in inheritance of traits. Plant height up to first fruit has further general combining which
reflects the non-additive genes action. The highest parent and standard negative heterosis for plant length was
related to B12xB6 hybrid. This hybrid also showed the highest negative heterosis for number of lateral branch.
The highest high parent negative heterosis for plant length to first fruit was related to A11xA4 hybrid while the
highest standard negative heterosis was related to AOxA4 hybrid and the highest positive heterosis for this trait
was obtained from B10xB12 and B12xA4 hybrids.

Conclusion: Although heterosis is affected a plant length is the primary target for increasing yield in high
density cultivation, the biological complexity of this trait makes it difficult to draw meaningful conclusions in
order to track individual causal elements involved in heterosis. Cucumber breeders might develop determinate or
indeterminate cultivars based on high GCA for certain traits. Cucumber breeders might develop cucumber
cultivars with optimal vegetative growth based on high general combining ability for their traits. The results
revealed B10 and A4 lines are proposed for hybrid production with optimum vegetative growth. The hybrid
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obtained by crossing of B12 and B6 are proposed for cultivation with high plant density.

Keywords: Diallel analysis, Heterosis, Grifing, Gene heritability



(329US @l g pale) (SLEL pole 4y Wid
27 . 1396 s oyl 31 ke
2008 - 4730 Lo

Journal of Horticultural Science
Vol. 31, No. 1, Spring 2017, P. 27 b oy
ISSN: 2008 - 4730 i

Investigation on Morphological and Physiological Variation of Some Sweet
Pepper Ecotypes (Capsicum annuum L.)

Gh. Bagheri'*- B. Zahedi’*- R. Darvishzadeh®- A. Hajiali*
Received: 12-07-2015
Accepted: 23-11-2016

Introduction: Pepper is one of the most important vegetables in the world that belongs to the family of
Solanaceae. It is used as a food flavoring, coloring agent and a pharmaceutical ingredient in different innovative
ways. Capsicum annuum is one of the five cultivated species in the genus and the others are C. baccatum L., C.
chinense, C. frutescens and C. pubescens. While C. pubescens and C. baccatum are morphologically quite
distinct, C. annuum, C. chinense and C. frutescens show evidence of parallel evolution for a variety of plant and
fruit morphological characteristics as a result of similar regimens of human selection. The near continuous
overlapping in morphological traits among these three species led various authors to recognize them as a
complicated species. Within complex, taxa are differentiated from one another based primarily on differences in
corolla color, the presence or absence of a calyx constriction and the occurrence of multiple pedicels/node.

Materials and Methods: This research was conducted to evaluate genetic diversity in pepper genotypes.
Morphological traits of 42 genotypes were investigated in rectangular lattice 6x7 with three replications in two
separate experiments at West Azerbaijan research institute. Analysis of variance was conducted by using SAS,
SPSS and MINITAB softwares. 14 traits including length and width of fruits, thickness of fruit wall, width of
plant canopy, length of shoots, length of corolla, fruits fresh and dry weight, SPAD, photosynthesis, yield,
vitamin C, TSS and pH were assessed according to the International Board for Plant Genetic Resources (IBPGR)
descriptor. Solid contents (TSS) were assessed by using refractometer, pH by using pH meter, and fruits fresh
and dry weight by using a digital scale. For measuring vitamin C content, 3-10 g of the fruit tissue (pericarp and
pulp) was homogenized and 100 mL of distilled water were added. Then 10 mL of sulfuric acid 20%, 1 mL of
0.01 N potassium iodide, 1 mL of 1% starch were added to the solution and then for titrating, 0.01 N potassium
iodide was used.

Results and Discussion: Analysis of variance showed significant differences (at 1% level) among pepper
genotypes, in terms of width of fruits, fruit wall thickness, yield, plant height, shoots diameter, length of shoots,
and dry weight of fruit, TSS and vitamin C. But there were no significant difference between pH, SPAD and
photosynthesis. The highest heritability was observed in length and width of fruits, fruit wall thickness, fruit
pedicel length, yield, dry and fresh weight of fruits, and the lowest heritability obtained in SPAD and pH.
Phenotypic variation coefficient was higher than genotypic variation coefficient for all traits, indicating the
significant effects of environmental conditions. The maximum phenotypic correlation obtained between fruit
fresh and dry weight (r=0.95) and also observed between fruit fresh weight and fruit wall thickness. Cluster
analysis with Ward method classified studied landraces into six different groups. The highest distance was
observed between groups four and five. This result showed that the maximum expected heterosis could achieve
from crosses between genotypes from groups four and five.

Conclusions: High genetic variation was observed among pepper genotypes that could be helpful for
morphological traits studies and to improve superior genotypes in next breeding programs.

Keywords: General heritability, Genetic correlation, Morphological traits, Pepper
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Introduction: Phenolic compounds have an ability to scavenge free radicals and cause the balance of
reactive oxygen species (ROS) in our body. This balance prevents atherosclerosis, coronary heart and cancer
diseases. Butylated hydroxyl toluene (BHT) is a well-known synthetic antioxidant, which is restricted to be used
due to its probable toxic effects. Therefore, replacement of synthetic antioxidants with plant materials with high
amounts of antioxidant activity, which protect the body from free radicals and many diseases caused by lipid
peroxidation, is an appropriate option. Ziziphus jujuba Miller is one of the forty species belonging to
Rhamnaceae family, which produces a great deal of industrial raw materials for horticultural, ornamental, food,
and pharmaceutical industries. Antioxidants can be extracted by various solvents and extraction methods.
Solvent extraction is the most common method used for separating natural antioxidants. Solvent properties
undoubtedly play a key role in the extraction of antioxidative compounds. The type and yield of antioxidant
extracted have been found to vary as affected by the solvent properties such as polarity, viscosity and vapor
pressure. Therefore, it is difficult to develop a unified standard method for the extraction of antioxidants from all
plant materials.

Materials and Methods:

Plant materials Fresh fruits were collected from Birjand, Iran, in late summer 2014. The samples were air
dried under the shade at room temperature. Dried fruits were ground by using a mortar and pestle and were
separately extracted by distilled water and organic solvents such as methanol, ethanol and acetone (50%, 90%
and100% (v/v)). After filtering through the Whatman paper #3 and removing the solvents (using a rotary
evaporator (BUCHI V-850)) and water (using a freeze dryer, (OPERON, FDB-5503, Korea)), the dried extracts
were stored in refrigerator for further analysis.

Determination of Total Phenolic Content (TPC) Samples were measured for TPCs colorimetrically using
the Folin-Ciocalteu method with modification. Absorbance was read at 725 nm against blank using UV-Visible
spectrophotometer (Cecil. UK.). A calibration curve was prepared using a standard solution of Gallic acid (0.2-
1mg/ml). Results were expressed as mg Gallic acid/g dry extract (mg GA/g DE).

Determination of Total Flavonoid Content (TFC). TFC was determined using the method of Huang et al.
(13) with minor modifications. Absorption was measured at 430 nm using UV-VIS spectrophotometer (Cecil.
UK.). TFC was determined using a standard curve with quercetin as the standard, and expressed as mg of
quercetin equivalents (CE)/g dry extract (mg QE/g DE).

Determination of Total Anthocyanin Content (TAC). TAC was measured using a spectrophotometric
differential pH method. Its absorbance was read at 510 and 700nm. Results were expressed as milligrams of
cyanidin-3-glucoside (CY.) equivalents per g of dry extract.

Determination of Total Tannin Content. For determination of tannins in the sample
extracts, vanillin—-HCI method was used. The absorbance was read at 500 nm using UV-vis
spectrophotometer. The content of tannins in the sample was expressed as mgcatechine
equivalent (CE)/100g sample.

Determination of Antioxidant Activity. Antioxidant activity of the samples was determined using DPPH
(2, 2-diphenyl-1-pic-rylhydrazyl) radical scavenging activity and ferric reducing antioxidant
power (FRAP). In the presence of antioxidant, FRAP assay reduced Fe**-TPTZ (2, 4, 6-tris (2-pyridyl)-5-
triazine) complex to Fe?" - TPTZ at low pH. The absorbance of the mixture was measured by using
spectrophotometric ally at 595 nm. The effect of antioxidant on DPPH radical was thought to be due to their
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hydrogen donating ability or radical scavenging activity. DPPH assay expressed as IC50 and percentage
inhibition. Lower 1C50 value indicates higher antioxidant activity.

Results and Discussion: Efficiency of different solvent extractions depends on the matrix of plant materials
as well as the type of extractable compounds. The correct selection of solvent can improve the extraction yield of
antioxidants from plants matrices considerably. For this reason, in the present study, some selected types of
solvent showed different results. For extraction of total phenol and flavonoid compound, acetone 50% was the
best yield. In methanolic extract (50, 100%), the highest amounts of anthocyanin and total tannin were reported.
In all extracts, water had the least efficiency in comparison with other solvents. High correlation was observed in
total phenolic content and antioxidant activity which was determined by DPPH and FRAP assay. Acetone 50%
was the most potent for scavenging free radicals and reducing a ferric-tripyridyltriazine, Fe (111)-TPTZ, complex
to ferrous, Fe (1) in all extracts.

Conclusions: The results of the present study indicated that polarity, selectivity, viscosity, and vapor
pressure are important physicochemical properties that should be considered when selecting a suitable solvent
for the extraction of bioactive compounds from plant materials.

Keywords: Antioxidant, DPPH, Phenolic content, Zizyphus jujube Miller
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Introduction: Selenium is a non-metallic, rare chemical element and essential for many organisms but this
element is not mentioned as an essential element for plants. Due to its presence in antioxidant defense systems
and hormonal balance, selenium is known to be necessary in human and animal health Plants exhibit a variety of
physiological responses to selenium. Some species accumulate large amount of selenium, while many plant
species are sensitive to presence of large amounts of selenium in soil and water. The mean, the maximum and
tolerance level of selenium required for humans is 45, 55 and 400 micrograms, respectively (Dietary Reference).
but acute toxicity level in animals are found with a concentration of 1000 ppm. Plants absorb and storage
selenium in chemical form and concentration depends on pH, salinity and calcium carbonate content. High
contents of selenium reduce plant growth and plant dryness, however in some plants low selenium
concentrations improved growth and increase stress resistance by maintenance of chloroplast enzymes. Positive
response to the use of selenium were mentioned in lettuce, potato, mustard, crap, darnel, soybean (Glycinemax
L), potatoes and green tea leaves. Research has shown that there is a positive relationship between selenium
concentration and glutathione peroxidase activity, which is a reason to delay aging and increase growth of aging
plants. The results of this study had shown that the application of selenium treatments increased leaf area of
plants and, consequently, the higher availability of asmilates, can increase plant growth. The results of the
studies also indicated that all vegetative characteristics of plants are increased due to the concentration of
selenium and the accumulation capacity of plants affected by selenium application. Since there is no research on
the effect of selenium on cabbage, it seems that the use of this element can affect the growth and development of
this plant.

Materials and Methods: This experiment was tested in a controlled condition hydroponic greenhouse of
Horticulture Department, College of Agriculture, University of Tabriz, The greenhouse was covered with
polyethylene monolayer and equipped with a cooling and fogging systems to control the temperature in the
warm months and humidity, respectively. Daily temperatures were setted3 + 20 3 + 16. Seeds of Gemmifera
varieties brussels cabbage weregerminated in petri dishes. Seedlings were transferred to the plastic cups (to the
floating system) with perlite in four leaf stage. . Plants root system were floated in solution. Modified Hoagland
nutrient solution (Table 1) was prepared (12 liters per container with 40 and 32 cm height and diameter,
respectively.

Results and Discussion: Results of vegetative Brussels sprouts button showed that selenium significantly
increased leaf, stem and root dry weight, leaf number and leaf area. Leaf area, leaves, stems and roots fresh and
dry weight increased with increasing selenium up to 8 mg L but then decreased due to a high concentration of
selenium toxicity. There were no significant difference in the treatments on stem length, stem diameter. Number
of buds was significantly (P<0.05) affected by selenium treatments and the highest number of sprouts were in
two levels of 8 and 16 mg selenium per liter, respectively. Yield and shoot dry weight showed a significant
increase (at 1 percent) with increasing levels of selenium.

Conclusions: Plants vield significantly (P<0.01) affected by selenium treatments, so that selenium
concentration in the nutrient solution increased from 0 to 8 mg L fincreased vield and reduced afterward. The
maximum vield was observed at a concentration of 8 mg L'compared with control. Based on the findings of this
study, selenium concentration can be up to 8 mg L™ in order to improve plant growth to nutrient solution.

Keywords: Floating, Hydroponic, Leaf area, Number of sprouts
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Introduction: Fenugreek (Trigonella foenum- graecum) is a medicinal plant extensively distributed in most
regions of the world. Fenugreek is an annual plant from the family of papilionaceae, leguminosae. Fenugreek
leaves and seeds have been used extensively to prepare extracts and powders for medicinal uses. Its root, leaf
and seed contain a number of important medicinal compounds such as polysaccharide, galactomannan, different
saponins such as diosgenin, yamogenin, mucilage, volatile oil and alkaloids such as choline and trigonelline.
Plant tissue culture is fundamental to most aspects of biotechnology of plants. Establishment of an efficient
callus induction and direct regeneration protocol is an essential prerequisite in harnessing the advantage of cell
and tissue culture for genetic improvement. For the successful application of the tissue culture technique in plant
breeding, callus induction and plant regeneration potential of each plant must be determined. The present study
was performed in order to determine the optimum concentration of plant growth regulators (IBA + TDZ) for
producing of in vitro plantlet using cotyledon and hypocotyl as an explant for two different Iranian genotypes
(Ardestani and Neyshabouri).

Materials and Methods: In this investigation, Ardestani and Neyshabouri genotypes were used for callus
induction and direct shoot regeneration. The medium used in this investigation was MS (Murashige and Skoog)
basal medium. Then seeds were germinated on MS medium. For callus induction and direct shoot regeneration,
cotyledon and hypocotyl explants were excised from 8-day-old sterile seedlings and cultured on MS medium
containing various concentrations of IBA and TDZ. In this experiment, two combinations (TDZ + IBA) were
used. In the first composition, IBA had four levels (0, 0.1, 0.3, 0.5 mg I™") and TDZ had five levels (0, 0.2, 0.4,
0.6, 0.8 mg I™") and in the second composition, IBA had four levels (0, 0.05, 0.1, 0.15 mg I™) and TDZ had seven
levels (0, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45 mg I"*).The experimental designs were factorial based on completely
randomized design with four replications. Cultures were incubated at 25° C + 2 with a 16/8 hour (day/night)
photoperiod and an irradiance of 1500 LUX using Sylvania cool white fluorescent tubes. The percentage of
callus induction, direct shoot regeneration and average weight of callus were calculated for cotyledon and
hypocotyl explants. All Data were analyzed using SPSS16, and mean comparisons were performed with
duncan’s multiple range test (P < 0.05).

Results and Discussion: According to our results, explants cultured on MS basal medium without plant
growth regulators (control) produced no callus. However, after two weeks, callus formed in both of Ardestani
and Neyshabouri genotypes from cotyledon and hypocotyl explants in the presence of IBA + TDZ plant growth
regulators in most of the combinations. In hypocotyl explants of Neyshabouri genotype, the highest callus
induction was obtained from the medium containing 0.15 mg I* IBA + 0.45 mg I"* TDZ (96.87%). Various
important factors such as genotype, source of explants and plant growth regulators significantly influence direct
regeneration. Direct regeneration was obtained from hypocotyl explants for Neyshabouri genotype in
combination IBA + TDZ. The highest percentage of direct shoot regeneration was observed in MS medium
containing 0.05 mg I™* IBA + 0.35 mg I TDZ in hypocotyl explants of Neyshabouri genotype (37.5%). Direct
shoot regeneration requires plant cells to undergo dedifferentiation which is known to be affected by not only
exogenous plant growth regulators but also endogenous content of the hormones. Different tissues may have
different levels of endogenous hormones and, therefore, the type of explant source would have a critical impact
on the regeneration success. In our study, when cotyledon and hypocotyl explants were compared, it was clear
that hypocotyl explants were much more productive for direct shoot regeneration than cotyledon explants.

Conclusions: Callus induction and direct shoot regeneration are as in vitro tissue culture methods. Plant
growth regulators and types of explant and genotype are the most important factors for callus induction and
direct shoot regeneration phases. Therefore, optimization of these factors is essential to establish a high
frequency of callus induction, direct shoot regeneration and gene transferring to this plant. According to the
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results of this investigation, it is recommended to apply plant growth regulators that were used in this study for
other landraces of fenugreek cultured in Iran and select the best genotypes in response to tissue culture
conditions for using in future studies.

Keywords: Cotyledon, Explants, Hypocotyl, Leguminosae, Medium
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Introduction: Amaryllis is grown as pot outdoor plant and cut flower. Generally, this ornamental plant
propagates by seed, suckers and scale cutting. Propagating by seed is not commercial and often used to produce
new varieties. On the other hand, number of bulblets per mother bulb is very low under normal condition.
Besides each bulb produces only 2 or 3 bulblets in a growing season and they become mature and produce
flower stalk after 2 to 3 years. In some cases bulbs have no capacity to produce bulblet. Therefore, one of the
strategies for shortening the growth period of the plant is to improve the traditional methods of plant
propagations.

Materials and Methods: This study was done as a factorial experiment in a completely randomized design
with 7 replications to evaluate the effects of medium and position of twin scales in mother bulbs on propagation
of bulblets, in order to increase the rate of propagation of this ornamental plant. To measure wet and dry weight
of explants, 3 replicates were used. For propagation, bulbs were cut radially into 12 equal pieces, so that each
pieces were contained a part of the basal plate. To evaluate the effects of position of twin scales in mother bulbs,
pieces were divided as twin scales and classified in 5 groups, so that the outermost twin scales was grouped in
class 1 and the innermost twin scales was grouped in class 5. After that, the scale cuttings were dipped in 0.1 %
carbendazim solution for 25 minutes and then surface water were dried using sterilized tissue paper. Media that
used in this study were sand, perlite, vermiculite, Peat moss and cocopeat. For removing possible contamination
from the media, all media were autoclaved for 30 minutes at 121 °C. Then twin scales cuttings were cultured in
vented transparent plastic containers that filled with different media and were kept in a growth chamber at 25 °C
and 16 hours lighting.Number of produced bulblet, bulblet diameter, root number, root length, fresh and dry
weight of plants and browning rate of scales were recorded at the end of the experiment.

Results and Discussion: The results showed that medium and twin scale position in the mother bulb had a
significant effect on the quality produced bulblet. The highest fresh weight of bulblet (1.58 g), bulblet dry weight
(0.21 g) and the maximum diameter of the produced bulblet (1.5 cm) were obtained in the outermost twin scales
and peat moss medium. Analysis of variance showed that the effect of culture medium on the number and length
of produced leaf was significant (p<0.01). Among the different types of substrates, peat moss and cocopeat
media produced the highest (1.14) and the lowest (0.12) number of leaf, respectively. Significant differences
were observed among media in terms of leaf length and the maximum length of leaves (5.82 ¢cm) in peat moss
medium. However, other media did not show significant differences to each other. Type of medium and scale
position in the mother bulb had a significant effect on the weight of regenerated plantlets (p<0.01), and the
maximum and minimum weight of regenerated plantlet were observed in peat moss medium, twin scale group 1
(3.60 g), cocopeat medium and twin scale group 5 (0.66 g), respectively. There were high significant decrease in
the weight of regenerated plantlets in peat moss medium by changing the position of scale from group 2 to 3.
Generally, in all media, outermost scales produced larger and more bulky plantlets. Evaluating the effects of
scale position and type of medium on root dry weight showed that the interaction of these two factors had
significant effect on root dry weight. Outermost twin scales cultured in peat moss medium showed the highest
(0.0135 g) root dry weight and innermost twin scale cultured in perlite medium showed the lowest (0.0010 g)
value of it. It can be concluded that twin scales prepared from outermost layers of mother bulb had greater areas
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and so had more stored nutrition. Therefore their capacity for producing plantlet was higher in comparison to
innermost layers. Based on the results of this study, for obtaining the best quality of produced bulblet,
application of the outermost twin scales is recommended.

Keywords: Bulblet diameter, Cuttage, Multiplication rate, Peat moss
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Introduction: Spinach is one of the most important leafy vegetables, rich in calcium, phosphorus, potassium,
vitamin C and B-carotene, and it is likely to be Iran's origin. More than 30 percent of the area under cultivation
of in Iran leafy vegetables, allocated to spinach plant. Spinach is a cool season crop and its cultivation is done in
the fall and in early spring. Various regions of Iran, has the vast genetic diversity in relation to the mass of
spinach. In a study to evaluate the yield and agronomic traits spinach 121 mass Iran, the masses were divided
into six clusters that each cluster has specific morphological and agronomic traits. Leafy vegetables, especially
spinach are the main sources of nitrate absorption and about 70 percent of total dietary nitrate intake per person
per day is provided by leafy vegetables.

Material and Methods: To study the preliminary agronomic and morphological traits and nitrate amounts of
100 Iranian spinach mass are available in GenBank, an investigation was carried out in Agriculture and
Education Center Research in Esfahan for two years (2013-2014) by using of five mass dominant cultivars, and
two control landrace (Varamin 88 and Varamin prickly seed). The aim of the first year of the study was the
primary isolation of superior landraces based on agronomic traits of spinach. At the end of the first year of
growth, seed traits, including the type (smooth-prick), the width of the blade, leaf color, wrinkling of leaf area,
leaf thickness, the petiole (standing, half-standing and sleeping), petiole length, shape of leaf, the shape of the
leaf tip, bolting during plant growth and the number of male and female were determined. A total of 25 landraces
selected in the first year of study were compared in the second year using a randomized complete block design
with three replications. Studied traits were: yield, dry matter yield, number of leaves, leaf length, leaf width, and
petiole length and nitrate levels. Statistical analyses of the data, correlated traits were performed using SAS
software and comparisons of means calculated by using LSD at 5%.

Result and Discussion: The results showed that 21.5% of the populations used in this study had the petiole
with a standing (vertical) position and 25.2% of them had a long petiole. Length of the petiole and hoisted were
considered desirable trait for mechanized harvesting. However, varieties have high nitrate concentrations, or in
cases where the management of nitrogen fertilizers does not do well, longer tail leaves are an undesirable trait
because the accumulation of nitrate in the tail leaves is more than leaf spinach. 35.5% of spinach leaves landrace
used in this study were green color. Leaf color in leafy vegetables is very important. Leaf length, have a range of
11 cm in the Kashan, up to 18 cm in mass TN-69-101 (collected from Lorestan). In this study the agronomic
characteristics of the mass of the spinach, length of leaf blade mass in Kashan, Shahreza and Najaf Abad, were
15.50, 11.50, and 9.50 cm, respectively, and all three populations were significantly different in this respect. A
significant positive correlation was observed between leaf length and leaf width (0.78**). The highest of fresh
yield was 32.59 t ha™ and produced by Varamin 88 that with six masses (TN-69-73, Varamin- prickly, TN-69-
74, TN-69-153, TN-69-140, TN-69-58) did not differ statistically. Three populations of TN-69-153, TN-69-140
and Varamin- prickly (advanced masses prickly Varamin) both in terms of fresh and dry matter yield were
superior. The (TN-69-78) mass with 17 leaves, the highest, and (TN-69-22) mass with 11/33 leaves, the lowest
number of leaves produced among the different masses. Leaf blade width in the mass TN-69-31, was equal to
12/38 cm and with the eleven other populations had a significantly blade width more than other the masses. In
terms of nitrate in shoots, TN-69-153 population with 1708 mg of nitrate per kg of dry matter had the highest
amount of nitrate.

Conclusion: The results of this study showed that considering the diversity traits among different
populations of spinach in various parts of the Iran can be provide suitable potential for agronomic and breeding
purposes. The masses after selection and purification can be available to farmers and producers.

Keywords: Dry matter, Nitrate, Petiole, Yield

1 - Research trainer, Horticulture Crops Research Department, Isfahan Agricultural and Natural Resources Research
and Education Center, AREEO, Isfahan, Iran

(*-Corresponding Auteur Email: Peimanjafari@ yahoo.com)

2 - Assistant Professor, Horticulture Crops Research Department, Isfahan Agricultural and Natural Resources Research
and Education Center, AREEO, Isfahan, Iran



o LEL e
Journal of Horticultural Science (32905 arbio 5 pte) (SLEL pole @ o2

Vol. 31, No. 1, Spring 2017, P. 36 s 1 b 36 .0 1396 g L oyleis 31 ke
ISSN: 2008 - 4730 S 2008 - 4730 4L

The Effect of Different levels of Soil Moisture on Visual Quality, Morphological
and Physiological Characteristics of Three Native Grass Species

R. Mahdavi'™- M. Parsa’ A. Gazanchian®- H. R. Khazaie*-
Received: 31-05-2016
Accepted: 23-11-2016

Introduction: Over the last three decades, turfgrass breeders have put significant effort into breeding and
developing turf species that have good drought resistance. As water conservation becomes an important issue, an
interest is increasing in identifying grasses that require less water. Lack of water resources is most problems to
increasing urban green spaces. Plants with good drought resistance are those that are able to survive stress by
means of drought avoidance, drought tolerance at leaf water potentials, or both. The efficient use of water is
made possible by understanding the effects of soil moisture water on crop development and yield. Drought
affects the visual quality, growth rate and evapotranspiration. Researchers reported that turfgrass subjected to
drought conditions for short periods could sustain a fairly good appearance by soil moisture about half of its
consumptive use whenever soil moisture level falls to near permanent wilting point. Drought stress caused
decrease in RWC and visual quality of many grass cultivars. In drought conditions resistance grass showed
increase in proline content on their leaves. Therefore the use of native grasses with high-strength instead of
imported grass with low-resistance is one way to increase landscape areas and reduce costs. The purpose of this
study was to be compared native grasses with commercial grass cultivar “Super sport”.

Materials and Methods: The objective of this study was to evaluate the effect of soil moisture stress levels
included 85% (control), 65% and 45% of field capacity on native species Brumos tomentellus, Festuca rubra and
F. arundinacea and commercial cultivars Super sport (control) under greenhouse conditions. Plants were
cultured in PVC containers measuring 9 cm in diameter and 60 cm deep. Soil was mixture of 70% loam soil,
20% pit mass and 10% sand. Greenhouse air temperature was maintained between 22 and 28 centigrade degree.
All plants were maintained under well watered conditions for 45 day before drought stress. This experiment was
conducted as factorial experiment based on completely random design with four replications. Measured
parameters were length and width of leaves, chlorophyll a, chlorophyll b and total chlorophyll content, visual
quality, electrolyte leakage, RWC and proline content of leaves. Length and width of leaves measured with ruler.
Proline content, RWC percent, chlorophyll a, chlorophyll b and total chlorophyll content of leaf, visual quality
and leaf electrolyte leakage was measured with standard protocols. Analysis of the data by statistical software
JMP 8 and graphs with Excel 2010 was drawn.

Results and Discussion: Result of the experiment showed those native species have different response to
soil moisture stress conditions. The highest and lowest length of leaves were observed in 65% field capacity in
F. arundinacea and super sport grass, respectively. The results showed that width of leaves of B. tomentellus
increased and decreased in super sport. Under soil moisture stress conditions, F. arundinacea has best visual
quality with 7.66 score. Highest chlorophyll a and total chlorophyll were observed in tall fescue grass. The
lowest electrolyte leakage under drought stress was obtained from F. rubra with 25.66 percent. RWC content in
the native F. arundinacea increased to 77.80 compared with super sport (control). B. tomentellus under soil
moisture stress showed the highest proline content and commercial cultivar (super sport) indicate lowest proline
content at 45% field capacity. Selahvarzi and et al. (2009) found that visual quality of tall fescue decrease in
drought stress. In drought stress RWC percent decrease in grass species. Proline content was increased in
drought stress at Lolium perene cool season grass. Much studies on native cultivar indicated that native turfgrass
cultivar have more resistance to drought stress compared with exotic turfgrass cultivars.

Conclusions: According to the results, we said native grass species under drought stress conditions have
better quality compared with imported grass cultivar Super sport. Visual quality in native grass were suitable for
use in urban landscape, that visual quality showed little change in soil moisture stress and leaves were fresh in
this conditions. Native grass cultivars were more resistance than imported grass cultivar. This study showed that
native grass such as F. arundinacea and F. rubra has low cost to use and these turfgrass need to lower water soil
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moisture than commercial grass Super sport.

Keywords: Drought stress, Electron leakage, Native grass, Imported grass, Proline
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