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Table 1- Anova of the effects of media culture on growth and photosynthetic pigmentsof Pandanus plant

©layo a0be
Means of Squares
df 1
&yl ua,éu
s - L Sy Jidg 5 . 5 . Eyooe
ol S o Sl ():mz) (SPAD) ohsaly slaw J@j)’s b s JS Jad 5 o
(cm) No. of leaf No. of . Total ?
Plant Leaf area Chl. Chl. (b) Sum
‘ leaves/plant 2 Chlorophyll Sucker/plant Chl. a+b .
Height (cm”) (a) pigments
(cm) Index
(spad)
ool T e -IA* AE-* YaA/BY** JIANE £/.a% FIvY* v y./.a*
Treatment
s 8 R/ -IvY £-/0A YSIA AT o[-y /oA BAR) -los
Error
Js 15
Total
il o o gin 5 TV D Jlain] s 53 (332 Joine i 4 9 FF X
"™ Non Significant at 0.05 probability level and *, ** Significant at 0.05 and 0.01 probability levels, respectively.
orgINl (B39l gy S At L CulS b s T S ke A lio Y Jgaa
Table 2- Mean comparison of effect of media culture on growth and sucker parameters of Pandanus plant
(cm) (cm?) (SPAD)
No. of No. of
Sucker/plant Plant Leaf azrea leaf Chlorophyll leaves/plant
Height (cm) (cm?) (spad) Index
uuLa Con Z\ ..
2c 17.50 d 189.80 b 14.41 ab 16 b
100% peat moss
S ew T 8a 3150abc  326.22ab 14.58 ab 18.5 ab
100% peat palm
L RALE
5b 28 bc 296.86 ab 7.20c 16 b
100% cocopeat
LS T 45 be 32 abc 41397 a 17.03a 185 ab
Cococheps
Y O duslo YO+ olo <y 750
i i . 5b 23.50cd 200.14 b 16.47 a 20a
50% peat moss + 25% sand + 25% perlite
o /¥ Ot dslo ZY O+ 55 oy 750
: : . 3bc 40a 378.69 a 13.90 ab 18.5ab
50% peat palm + 25% sand + 25% perlite
Cod /¥ O+ wlo /¥ B8 o 750
: : 3.5bc 36 ab 306.60 ab 13 abc 19.5ab
% cocopeat + 25% sand + 25% perlite
o Y Ot sl LY O+ oS o8 /50
: - 3bc 28.50 bc 181.28 b 9.47 be 19.5ab
50% cococheps + 25% sand + 25% perlite
C.V/. 24.95 13.60 20.33 18.90 7.93

503 (6o xe Coglis (Sl (laeld sz 905 o yd O Jloi] plaws )3 Ak S juitie By (shyls 45 e, SKilie gt b0
* Means followed by same letter are non significantly different at P<0.05 probability using Duncan's test.
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Table 3-Mean comparison of effect of media culture on photosynthetic pigments of Pandanus plant

(ng/ml) 5mgd Lails,
Photosynthetic pigments ((ug/ml)

a Judg s L JS Jadg 5 g ) B Al ggon0
Chl. (a) Chl. (b) Total Chl. a+b Carotenoids Sum pigments
oole g N0
100% peat moss 9.20c 6.37b 16.65b 3.26a 19.91b
S 10.47b 7.45a 16.84b 3.38a 20.23b
100% peat palm
DR RALE
100% cocopeat 8.32e 4.28d 12.60d 3.20a 15.80de
S TN 8.25e 4.26d 12.51d 3.06a 15.57¢
Cococheps
ol /Y Ot duslo ZYO+ ol < 750
50% peat moss + 25% sand + 25% 9.26d 5.33c 14.59c¢ 3.27a 17.86¢
perlite
ol /YO duslo /YO+ 55 ey 750
50% peat palm + 25% sand + 25% 11.35a 7.43a 18.78a 3.47a 22.25a
perlite
/Y O+ duslo ¥ O+ CysS oS /.50
% cocopeat + 25% sand + 25% 6.70f 3.23e 9.93e 2.28b 12.21f
perlite
o /¥ Ot duslo LY O+ oS 58 750
50% cococheps + 25% sand + 8.48e 5.65¢ 14.13c 3.26a 17.40cd

25% perlite

L)l (6yly gxe @iglds (SOl (glaals dix 903l Mo yd O Jlosn] pdaw 1> Wit S yiihie By (sl 45 o pSile gty 2
= Means followed by same letter are non significantly different at P<0.05 probability using Duncan's test.
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Table 1- Physical and chemical characteristics of the soil in the research farm
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pH
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0 42 32 26 2.9 2.8 36 177 11 0.04 0.52 8.4 1.6
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Table 2- Some chemical properties of organic matters used
EC H
(dS.m™) K P N P
(%) (%) (%)
oozl 23 8.9 12 12 14 8.1
Vermicompos
e 7.2 14 14 12 75
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4
s> 6.9 1.1 1.1 1.1 7.2
Cattle manure
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Table 3- Mean comparison for chemical and organic manure effects on some measured characters of roselle plants
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355 fruit . . Shoot fresh
- . fruit length  inflorescence Number of Number of .
Fertilizer diameter (cm) length (cm) seed/plant fruit/plant weight
(cm) & P P (g/plant)
b T 2.60b 3.20¢ 1303.40¢ 49.88c¢ 843.45¢
Control
NPK :T2 2.75ab 3.73abe 81.25ab 1961.20ab 70.44a 1190.63a
5 255 T3 2.88ab 3.98ab 81.50ab 1970.10ab 66.00ab 1191.88a
Cattle manure
CuvgueS T4
; 2.90ab 4.05ab 68.00bc 1969.70ab 67.25ab 1097.50ab
Compost
G T5
35 0 2.70ab 3.95ab 1769.10ab 62.13abc 921.88bc
Vermicompost
Sngeh 2ol :,T6 3.05a 3.98ab 78.75ab 1715.00ab 57.19bc 932.50bc
Homic acid
T6 + T2 =T
6+ T2 305017 2.78ab 3.50ab 77.50abc 1542.90bc 57.82abc 1113.88abc
50% of T2 + T6
T6 + T3 . T8
* D s d 2.90ab 4.20ab 1850.90ab 66.19ab 1084.38ab
50% of T3 + T6
T6 + T4 soyp 8- T9
2.88 4.10 50 2034.70 0.82 1115.00
50% of T4 + T6 ab ab 79.50ab 70a 7 a ab
T6+T5 aopp0- T10 2.88ab 3.95ab 81.50ab 1977.10ab 63.38a 956.50bc
50% of T5 + T6
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Similar letters in each column shows non- significant difference according to Duncan multiple range tests at 5% level.
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Table 5- Variance analysis of yield and anthocyanin amount of roselle plants under chemical and organic manure treatments
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Means of Squares

S.0.V dr 8900 5 (139 ‘fﬁ‘“ts F0i9 ‘5)‘.‘"‘"5 Sws a9 U‘ﬁ"‘"‘“’?i
Fruit weight Sepals fresh weight Sepals dry weight Anthocyanin content
(g/plant) (g/plant) (g/plant) (pM)
1<
).'& . 3 144.89 366.09 14.27 0.003
Replication
s 9 2558.26" 603.63" 20.17" 0.005"™
Treatment
1229
27 1095.15 244 .92 46.41 0.001
Error
Ol g o
o e - 8.52 11.19 13.12 16.41
CV (%)
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,  significantly at the 5% and 1% levels of probability respectively and ™ (non significant).

* %

Table 6- Mean comparison for chemical and organic manure effects on yield and anthocyanin amount of roselle plants
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Fertilizer Fruit weight Sepals fresh weight Sepals dry weight Anthocyanin
(g/plant) (g/plant) (g/plant) (M)
awls:T1
342.50c 113.19¢ 14.38¢c 0.22bc
Control
NPK :T2 417.25a 147.81ab 20.56ab 0.21bc
4 T3
o5 25 391.75abc 138.75ab 18.38b 0.23abc
Cattle manure
S8 T4 392.25abc 140.31ab 19.06ab 0.18¢c
Compost
Cws T
o8 s 15 380.00abc 136.63abc 18.75ab 0.22bc
Vermicompost
Ko I:T6
R e 360.75bc 130.31bc 18.56ab 0.22bc
Homic acid
T6+T2 020217 371.50abe 136.25abc 19.00ab 0.24abc
50% of T2 + T6
T6 + T3 wsypo- T8
408.50ab 151.25ab 21.75ab 0.29
50% of T3 + T6 ¢ ¢ : :
T6 + T4 xop 0. T9
424.50 157.31 22.69 0.28
50% of T4 + T6 ‘ ‘ : :
T6+ TS xop0-:T10
395.75ab 145.63ab 19.75ab 0.25ab
50% of TS + T6 oe ‘ ! ‘
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Similar letters in each column shows non- significant difference according to Duncan multiple range tests at 5% level.
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Table 1- Some physical and chemical properties of applied soil and vermicompost
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cdl & S S Nitrogen  Phosphorus  Potassium
pH EC
texture (ds/m) (%) (Ppm)
s Soil P s 0.85 0.26 55 292
Clay-Loam
CavgraS (005 VErMicompost 7.64 112 155 4000 4000
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Table 2- Analysis of variance for vermicompost and nitroxin effects on biological yield and photosynthetic pigments in

rosemary
(MS) Sl po (1o
) ‘ , . Al 5 e el Suid
s gl Golifan,s  addals b Judg 5 JS Jubs 5 , s
SOV df Chlorophylla  Chlorophyll Total o s
o Chlorophyll Fresh Dry weight
weight
A Cuw *x
() Suogees’ o 4 10.21** 1.43%* 17.2%% 523.64%* 125.38
Vermicompost
( ).WS’:”") 1 3.48 ns 0.82 ns 0.9ns 1.64 ns 0.56 ns
Nitroxin
4 5.13** 0.53 ns 8.5** 101.46** 24.5%*
A*B
soloj] (ol
i 30 1.15 0.22 1.49 20.01 5.81
Error
AR [WERON
() s et _ 4.43 30.19 4.75 7.97 9.99
CV

Bdzeps g o) B gV Jloin] pdaw 13 )b dme i) 4 NS g 5 ciee |
*, **and ns significant at 5 and 1% levels of probability and non- significant; respectively.
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Table 3- Mean comparison for interaction effect of vermicompost xnitroxin application on morphological and
physiological characteristics of rosemary plant

161 5 3 136l S ;5
Treatment ‘FT 9&_ h o 9" Chlorophyll a Total Chlorophyll
Fresh weight Dry weight (mg/g) (mglg)
() €)
Control 45.62 ef 18.79 e 23.82¢ 24.96 cd
VO+Ni 44.4f 17.68 e 21.31d 22.00 e
V10 53.97 cd 22.44d 24.69 abc 25.66 bed
V10+Ni 51.12 de 23.31cd 25.69 ab 28.33ab
V20 57.95 bc 24.02 cd 24.26 bc 25.85 bed
V20+Ni 60.55 b 25.45 bed 25.40 ab 27.77a
V30 61.96 b 28.07 ab 25.89a 27.30 ab
V30+Ni 52.03 cde 23.31cd 24.41 abc 26.29 abc
V40 61.15b 26.61 bc 24.31 bc 25.48 cd
V40+Ni 7155a 31.37 a 23.19¢c 24.37d

5515 20)3 LSD 051 5 oaliunl b & g 53 (6l sime M3 pal S pie B G Bl (s (ola ko ¢y pp )2
In each column, means having at least one similar letter are not significantly different at 5% level according LSD test.
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Table 4- Analysis of variance for vermicompost and nitroxin effects on biochemical properties of rosemary

Olayo (5:Kke
Means of Squares
; S ASgigM il
i mlie @il as . L. ol 3,Sles
Leaf flavonoid Essential oils TPCTIRN:
S.0vV df (Mg/g) (%) Essential oils yield
(A) g 9 4 5.69%* 0.131%* 0.0115**
vermicompos
(B).M?):"} 1 0.002 ns 0.06* 0.048 ns
Nitroxin
AxB 4 7.18** 0.047** 0.004*
ol sl 30 0.68 0.01 0.0012
Error
(/)C.V _ 18.61 11.57 16.33

B rope 5 doyd 09 ) Jlasn! plaws )3 HId dizo iy 4 NS g 3 cier
*,**and ns Significant at 5 and 1% levels of probability and non- significant; respectively.
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Table 5- Mean comparison for interaction effect of vermicompost xnitroxin application on biochemical
characteristics of rosemary plant

slowd Sy Migighd owilwl a3 owilw! 3 Sl
Treatment Leaf flavonoid Essential oil Essential oils yield
(mg/g dry weight) (%) (g.plant™)
Control 3.79 de 0.75 de 0.141e
VO+Ni 5.60 ab 0.912 be 0.16 de
V10 5.05 bc 1.025 ab 0.229 ab
V10+Ni 6.35a 1.012 ab 0.238 ab
V20 5.68 ab lla 0.263 ab
V20+Ni 3.1l4e 0.912 be 0.232 ab
V30 4.61 bed 0.962 ab 0.272 ab
V30+Ni 3.12e 0.762 de 0.177 cde
V40 3.08¢e 0.788 cd 0.21 bc
V40+Ni 3.93 cde 0.637 e 0.198 bcd

)85 00,3 LSD 9051 1 olitasl b & grdaw 53 (6l ixe O3] pl S pidie By o s (el slouSilio ygiw ya
In each column, means having at least one similar letter are not significantly different at 5% level according LSD test..
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Table 6- Mean comparison for effect of vermicompost on the chlorophyll b pigments in rosemary plant

Treatment Wl 0 V10 V20 V30 V40
b Jidg)ls
Chlorophyll b 1.05¢ 1.46 be 2.13a 1.81ab 1.33 be
(mg/g)
L as (V) 005,85 olS 5,Slee i3l Cvgo CuvgroS o)y 5,18 o
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Table - Effect of different concentrations of NaCl and NO on morphological, physiological and biochemical traits of
Calendula officinalis cv. Gitan Orange
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Different letters in the same column indicate significant differences between treatments at <0.05 according to Duncan’s multiple rang

test.
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Table 1- The mean and standard deviation of the physical properties for two types of olives, bitter and sweet

S ool & o5 R 553
Physical properties Bitter olive Sweet olive
Jsb
+ +
Length (mm) 20.26x 1.46 22231145
o
+ +
Width (mm) 17.15x1.26 17.38 = 1.31
+ +
Thickness (mm) 17.00T 1.26 17.19x 1.27
b (Sike b
+ +
Arithmetic mean diameter (mm) 18145 1.16 18.93%1.23
Sl i
o e S 18.01 % 1.15 18.74+ 123
Geometric mean diameter (mm)
Cug)S cups
+ +
coefficient Sphericity 0.89%0.03 0.84%0.03
PR
+ +
Mass (g) 3.63x0.72 4.04x0.77
o>
+ +
Volume (cm’) 3.13x0.67 3.51x0.71
&
+ +
Density (g.om”) 1.16 = 0.056 1.15x0.05
adgl o
Al ) 6132+ 123 61.04% 1.25

primal wet (%)

& o9 9 R30I O (B g bailgy - Jgaa
Table 2- Linear regression relations between physical properties for bitter olive

& o9 Sl B oo S R?
Linear regression for bitter olive
M=0.172L+0.073 W+ 0.335 T - 6.788 0.944
M=1.046 V+0.362 0.962
V=0.146 L +0.055 W +0.351 T - 6.744 0.987
O 095 93 (S d el om (S g Sy Ty, - Jgus
Table 3- Linear regression relations between physical properties for sweet olive
Ot 05 Sl B g S R
Linear regression for sweet olive
M=0.156L+0.308 W+0.140 T - 7.183 0.937
M=1.057 V+0.325 0.946
V=0.141L+0228 W+ 0.205T -7.120 0.993

Sloylil 0)95 (b or e 55 JBE (wlyly 525 -E g
Table 4- Analysis of variance for density of sweet olive during storage

CHPOVES 37 W18 &3l 4y Olay po ilo
Source of variations Degree of freedom Mean squares
L 1 0.035"
Temperature
ol 9 0.017"
Time
i x bo sk
geiXie 9 0.013
Temperature X Time
s 180 0.004
Error

Cusl Y ime doyd N Jlois] a3 s
** Significant at 1% of probability level
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Figure 2- Interaction effects of temperature and time of storage on sweet olive density
K 3 gixe BB (gl S yiitie By b (6lo 1, Slo
Means with the same letters are not significantly different
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Table 5- Analysis of variance for chemical properties of sweet olive

Olaypo (uilo
Ol s 2ulio & as Mean squares
Source of variations Degree of freedom JS" 4l sl Jalo ol dlge Js Je
Total acidity Total soluble solids Total phenol
L 1 0.004"™ 10.584" 3.382™
Temperature
oles 9 0.120° 9.565" 100.644™
Time
Ol‘} xlo> ns HE ns
) 9 0.001 1.353 0.337
Temperature X Time
1229
40 0.005 0.133 5.453
Error

Dize puf 9 20 0 ) Jlain! o 55 HId gime i) 41118 g %

Fe

** * and ns: Significant at 1%, 5% of probability levels and not significant, respectively
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Figure 3- The changes of total acidity of sweet olive during storage
Means with the same letters are not significantly different
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Figure 4- The changes of total phenol of sweet olive during storage
Means with the same letters are not significantly different
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Figure 5- Interaction effects of temperature x time of storage on total soluble solids fruits of sweet olive
Means with the same letters are not significantly different
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Table 1- The chemical characteristics of water wells and water channels, used in the

experiments
(Water Well) ols of
T (meq I") 52 15 Vg 51 oo
Salinity pH N . N i N N SAR
(dsm?) Ca2"+Mg2 SO, cl HCO Na
5 7.80 4.10 58.00 28.00 26.00 65.00 17.00
8 7.4 26.00 33.00 71.00 6.5 75.00 -

Water Channel Juls' ol

2 7.2 2 8.6

29.5 2.2 27
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Table 2- Soil physical and chemical characteristics

3T Slde
Characteristic Amount
cél =9
Texture Loam
o
Sand 11
(%)
Silt 40
(%)
)
Clay 48
(%)
S eglia
EC 35
ds m)
e 7.9
pH
LJT .)I’c
Organic mater 0.3
(%)
Shuuid
P 12.6
(mg kg™
K 228
(mg kg™
0395
; 0.075
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Table 3- Analysis of variance for yield, number of leaves, leaf length, leaf width, petiole length, dry
matter content and the emergence percentage of spinach (Varamin 88 cultivar)

©lae ke
i glio Means of squares
Source of “@® Spdlas Spdeb Spoe Speddidh Sis b .
L ) 3 ,Slos Y s
Variation & Vield Leaf Leaf Leaf Petiole Dry Er‘;er ;:ce
Df number length width length matter g
1,5 . * ' ' ;
)_)g . 3 54.19"° 6.27 12.90™ 13.86 ™ 18.10 "* 13.10"* "576.34
Replication
= st 2 506.0" 86.17" 2010 214.10° 712.01 25.10" "340.4
Water salinity
e 6 203 9.08 1008 91.10 209 11.20 72.5
Error
Ly, ol N . . . . e .
el b Jsbee 1 202.10 330™ 203"  10501™ 103.13™  67.01 415"
application K
Jaloe X (659
=l 2 634.2" 7.71" 1855 181.54" 169 89.05™ 62.1"
KxSalinity
s
6 163 5.98 1598 121.19 149.28 23.50 122.01
Error
St e 16.31 15 17.20 18.05 14.04 19.09 20.14
CV (%)

o s e NS oy S g gy Jlodol s j0 o sme 5 4y LR F
*and **: Significant at %5 , %1 level of probability, respectively. ns = not significant
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Figure 1- The interaction effect of salinityxfoliar potassium application on spinach (Varamin 88 cultivar) yield
S1 and S2 are control (salinity 2 dS m™) 4 and 8 dS m™ treatments respectively, and KO and K1 are control and foliar
potassium application, respectively
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Figure 2- The effect of salinity different levels on the number of plants per square meter in
Spinach (Varamin 88 cultivar)
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Table 4- The interaction effect of salinity x potassium application on the number of leaves, leaf length, leaf
width, petiole length and dry matter percentage in Spinach (Varamin 88 cultivar)

o9 bl B Sy 3lass Sy dsb Sy b8 Sy e sk ks ols
Salinity K anplication Leaf Leaf length Leaf width Petiole length Dry matter
(dsm™) PP number (cm) (cm) (cm) (&)

aald 16.0a 13.5a 7.5a 10.7a 11.1a
2 (Control)
ety 2 pe 16.7a 13.0a 7.7a 10.8a 10.9a
(K application)
el 14.4b 12.5b 8.1a 9.4b 11.2a
4 (Control)
el e 16.6a 14.5a 7.7a 9.0b 11.1a
(K application)
aald 11.4b 12.2a 6.3b 8.2.b 10.2b
8 (Control)
ety e 14.7a 13.7b 75 10.52 11.5a

(K application)
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In each salinity levels, the numbers in each column with the same letters are not statistically different according to Duncan’s multiple
rang test
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Table 5- The correlation coefficient of the studied traits in Spinach (Varamin 88 cultivar)

<2 ole 1 2 3 4 5 6
Row Characteristics
Fresh weight
2 Sx 0.84" 1
Leaf weight
3 SroE 0.77™ 0.75™ 1
Leaf width
4 Sred sk 0.33" 0.38™ 0.44" 1
Petiole length
5 St ol oy 017 0.27 -0.29 -0.15 1
Dry mater percent
6 S 0.43" 0.34" 0.56" 0.37" 0.05 1

Leaf number

o=

1Y 50 Jiol mhaw 1o o gxe s 3 4 *F,*
*** Significant at 5 and 1% probability level respectively
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1 - Foeniculum vulgare Mill.
2 -B-Sitosterol

3 -Cytokinin

4 -Limonene

5 -Carvone
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Table 1- ANOVA of salinity stress on morphological characteristics of Laverder

Mean of square <l o il

=G X SE ) ) 3
oo of & s mo:t freS; s, aBlw Job ady; Job e
variation Freedom shoot fresh weight root dry stem length  root length essential ol
degree weight @ weight (cm) (cm)
percent
@) (@
S f”‘:y 4 1222.5% 813.23* 154.117 196.11° 5.1° 0.233"
allni
s
E 10 60.93 41.2 9.12 18.6 10.73 0.0028
rror
CV (%) 17.87 26.86 23.81 12.54 10.09 8.84

20y3 0 grhaw )3 5 xe BB ™ g 2o yd ) o D 5 xe B =
**significant differences at 1%, * significant differences at 5%
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1 - Nigella sative
2 - Cuminum cyminum
3 - Foeniculum vulgare Mill.
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Figure 1- The effect of salinity on shoot and root fresh weight and root dry weight of Laverder

50 -

45 -

N
w
1

cm o Slw

099095 gl 8LS auly g dBlw Job 1 (5 om0 T 1Y UK
Figure 2- The effect of salinity on stem and root length of Laverder
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2 -Carvone
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4 -Sabinene hydrate
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Figure 3- The effect of salinity on essential oil percent of Laverder
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Table 1- The effect of salinity stress of leaf components of Laverder essential oil

NaCl
(mmol L?)
wpl ghcdslio 0 25 50 75 100
Secondary metabolits
Borneol 27.76 30.3 34.9 38.9 18.15
Epi-o-Cadinol 39.2 28.8 24.8 22.3 42.55
Caryophyllene oxide 6.53 9.45 9.75 10 7.5
1-8-Cineol 0.53 0.55 0.57 0.6 0.1
Camphor 1.36 1.43 2.7 3.6 0.6
P-Cymen-8-ol 0.8 0.6 0.9 1.5 0.45
P-Cymen-9-ol 0.56 0.3 1.1 2.5 0.25
I'-Cadinene 4.84 6.5 7.93 2.9 10.15
cis-14-nor>Muurol-5-en-4-one> 4.2 4.2 3.7 3.5 6.2
Cyclolorenone 5.23 4.55 4.1 3.6 6.5
Hexahydrofarnesyl acetone 1.3 2.1 1.8 1.2 2.2
1-10-di-epi-cubenol 2.2 2.1 1.7 1.9 2.3
Camphene 0.13 0.1 0.01 - -
P-Cymene 0.13 0.2 0.14 0.1 0.05
Crypton 0.1 1.05 0.9 0.7 0.2
Eucarvone 0.26 0.7 0.75 0.8 0.1
Borneol Formate 0.26 0.4 0.3 0.2 0.2
Cumin aldehyde 0.56 0.8 0.7 0.6 0.35
Carvone 0.3 0.35 0.46 0.6 0.15
Phellandral 0.06 0.4 0.3 0.1 0.05
Bornyl acetate- 1 1.2 1.8 2.3 0.6
a-Santalene 0.45 0.55 0.5 0.4 0.2
a-Calacorene 0.5 0.3 0.4 0.4 0.45

Total 98.76 97.85 98.5 98.6 99.3




YVO w9995 glawl oL 3 (ilul (S g (o5 o5 Wb Sluogas (S p (Srgd (WS ]

&l 5 wlpw 5 (5 Ao

AV o)l L (divgls )b B ) a0 shwogie oot > ogdghshanl 2l (Ui Baios cpl gl

&le 9 5509aS pode oltily Chilael b AYAYNN-/¥+ £ )90 SlaSLs 81 > 4 (gyabodn Ldbioo (5)9d LT 4 Coms

Co e 9 Ciglae jl Aoy cpy 8 Canlosd plosl W55 b oo ¥ Jl Lol (658 4> a8l byt (55,5188
335 (o0 ySi5 Ao (g3 pyiove ©)ygmoirl 2 > ol g p Sl e Bl Sl oIS

oalS sa s U cowl S uilwl ciaS g ao o isliél
Soles Ol)'t-?' |) L™ uAu))J‘ 3D (8D, L;Lasua.&l;&

&l

1- Abbasghlizadeh M. 2011. Effect of drought stress on quantity and quality characters of medicinal plant Nepeta
racemosa. MSc thesis from Islamic Azad University-Rudehen unit. 86 pages.

2- Afzali S.F.A.D., Shariatmadari H., Hajiabbasi, M.A. and Moatar F. 2007. Salinity and drought stresses effects on
flower yield and flavonol-o-glycosides in Chamomile (Matricaria chamomilla L.). Iranian Journal of Medicinal and
Aromatic Plants, 3 (37): 382-390 (in Persian).

3- Dow A.L, Cline, T.A. and Horning E.V. 1981. Salt tolerance studies on irrigated mint. Bull. Agr. Center, Washington
State University, Pullman, No: 906.

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

5- Hajisamadiasl B., Hassanpouraghdam, M.B. and Khalighi A. 2011. Effects of gibberlic acid (GA3) foliar application
on growth characteristics andessential oil of Lavender (Lavandula officinalis Chaix.), Journal of Agriculture
Sciences. 21(2): 223 —232.

6- Jaimand K. and Rezaei M.B. 2001. Essential oil and essential oil device. Researches of Medicinal and Aromatic
Plants, 9: 1-161.

7- Khorasaninejad S., Mousavi A., Soltanloo H., Hemmati, K. and Khalighi A. 2010. The Effect of salinity stress on
growth parameters, essential oil yield and constituent of Peppermint (Mentha piperita L.). World Applied Sciences
Journal, 11 (11): 1403-1407.

8- Mashreghi M., Azizi M., Oroojalian, F. and Shah Tahmasebi N. 2014. Study on the chemical constituents and
antibacterial activity of Kelussia odoratissima and Teucrium polium essential oils against some food borne
pathogens. Journal of Horticultural Science, 28 (4): 487-495 (in Persian).

9- Mozaffarian V. 1996. A Dictionary of Iranian Plant Names. Farhang moaser, Tehran. 740p.

10- Nazari H., Jahanjo N., Safarich M., Taherian M., Khaleghian, A. and Vafaei A. 2011. The effect of Avena sativa
alcoholic and aqueous ewtract on the wound healing and skin inflammation. Urmia Medical Journal, 22 (5): 467-
473.

11- Niakan M., Khavarynejad, R.A. and Rezaee M.B. 2004. Effects of different rates of NPK fertilizer on the leaf fresh
weight, dry weight, leaf area and oil content of Mentha piperita L. Iranian Journal of Medicinal and Aromatic Plants
Research, 20 (2): 131-148.

12- Noruzi M. 2001. The Hydroponic. Mohaddes Press.

13- Olfa Baatour R., Kaddour W., Aidi Wannes, M. and Lachaal Marzouk B. 2009. Salt effects on the growth, mineral
nutrition, essential oil yield and composition of marjoram (Origanum majorana). Acta Physiol Plant, 10: 0374-4.

14- Omidbeigi R. 2005. Produce and process of medicinal plants. Volume 3. Astan Ghods Razavi Press. 400p.

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

16- Prasad A., Anwar M., Patra, D.D. and Singh D.V. 1996. Tolerance of mint plants to soil salinity. Journal of
the Indian Society of Soil Science, 44(1):184-186.

17- Safarnejad A., Sadr, S.V.A. and Hamidi H. 2007. Effect of salinity stress on morphological characters of Nigella
sativa. Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research, 15(1): 75- 84 (In Persian).

18- Safarnejad A. and Hamidi H. 2008. Morphological characterization of Foeniculum vulgare Mill. in response to salt
stress, 17(1): 38-49.

19- Salami M.R., Safarnejad, A. and Hamidi H. 2006. Effect of salinity stress on morphological characters of Cuminum
cyminum and Valeriana officinalis. Pajouhesh and Sazandegi, 72: 77 -83 (In Persian).

20- Sarani H., Heidari M., Glavi, M. and Siahsar B.A. 2013. Effects of salinity and iron on growth, photosynthetic
pigments and electrophoresis bands in two genus chamomile (Matricaria chamomilla L. and Anthemis nobilis L.).



QD bl Yoyl e alor (85,9 liuo g pole) SLel pole apii  YVF

Iranian Journal of Medicinal and Aromatic Plants, 29(4): 732-746 (In Persian).

21- Statistics letter of agriculture. 2011. Volume 2. Ministry of Agricultural Jahad.

22-The plan of guideline of Medicinal plant Research. 2008. Research Institute of Forestes and Rangelands.

23- The Site of Medical Services of Iran, WWW.IranEMs.com

24- Szabolcs 1. 1989. Salt-affected soils. CRC press. Boca Raton. Florida. p 274.

25- Udagawa Y., Ito T., Tognoni F., Namiki T., Nukaya, H. and Maruo T. 1995. Some response of dill (Anettum
graveolens) and thyme (Thymus vulgaris L.) grown in hydroponics to the concentration of nutrient solution. Acta
Horticulturae, 396:203-210.

26- Upson T. and Andrews S. 2004. The genus Lavandula, 1st edn. Timber press, Portland, Oregon.

27- Zafari F., Amiri, M.E. and Vatanpour Azghandi A. 2015. Physiological response of pear (Pyrus Communis cv.
Dargazi) to salinity stress under In vitro conditions. Journal of Horticultural Science, 28(4): 594-599 (in Persian).



Journal of Horticultural Science
Vol. 30, No. 2, Summer 2016, P. 217-223
ISSN: 2008 - 4730

# . .
g

(839U @lio g pole) (Sl pole a4yl
TIV-YYY .o AT liwsl oY ooy Fe alo
Yook - FYY. Ll

b el J LS 5 5 M sladnl cilitee DS 5 (ol 4 lis

L fJL;a” g@uu

Y EA
o>y dee = e A

VWA S/ Y 1Bl 5 b

VWAF/N NS5 b

LXVCES

Sdgtd g (A slossl 9 435508 55558 5 95 Slasid e polie (g Cash o) Jold ogie Cilize LS5 (hmgly onl 52
(HPAEC- YLy (S Ly gy Jols (3 5las,S olSis 1o ayjoss g 28,5 )5 oyt D90 5300 3 ok (ol (slos 45
ol s ealil (HPLC) YU ol b e (31,5 glog S olKiwd ) sl Sgid 5 JI sloil clale 5 95 4355 (sly b o3lizwl PAD)
LS5 B i S slo lsis 4 63 o) 5 S Ao sl lgis 4 p)l o) e sl lsis 4 Slals b8 el s b
aelice yolie chyls oy aS b j3 540 ) o5 b dunlie 13 (6 5V JT sl )l pyly o8, 00l i ,KoaSs b ()l dne gl g
YEFVWYe) oYU o )0 (cwwyp 3y90 polic [500 ) Connd ks o8y Ay )3 D9 ;500 08 93 &y Caunnd (£ 5V Sl SJgid o JS' Ji8
S mizmo glds aS 39y wypr 3590 Pl y pd A8l alS W 1y i gDl B do d FATA il b Slalis el j)8 (p,5 Vv p0 p )8 e
asly plByl S0 b (6o sime olds a8 Wi samliie (1o )3 V /YY) (6100 w8y )3 (wBgp (Ylime Cp i 2 LS (6300 g ol pBYI L

Ll s alaoMo LB iz o] slopmsling liee 4251 a0
olS 103 B g yhd Mo )3 A (sl oy O+ gy ] uSE
S 3 e Sl 5 e @l Sl (S Ml oo cplpl
$oody5l)8 0gin pudite Bpae yogMle Al Jluie (L ],
Loys 0y oS )5 o0 glypial Jpazmo ol jl jo (ogite nio
3 Lo ynd S8 (S0 o o o 48 oy Jue
3 e paie o35l Bl (YY) s dlon o 5l Lo 3 U
R R e
St bl ee Oglite 0gee p)S Ve v 53 )5 (o NN/
Bl e poaie 9 malS el Lojd 0ge (A8 ol
2958 Alizee (glop pBl oy 3 (V) hlSen 5 5 (193 008
2 oS o FYVE ¥ o by fline 48" 00l L ¢ LSy
O S N P ey S e M BTV (o S e 9 )5 V1
o b (V) VeV Jlw > (o B sl e glita pB))
SAVY |y 090 mdss (30 9 sl 5o M 03 (slojp 000
o) sloy> > (Jgid dlge 0,5 (I £S5 Ver 3 25 e A0
09,5 bt Jolid g aimd oo oS5 1) St (459 o> T 290>
98 OS5 a3l oo o Jpigd g LaplgMe oy (o5l Lol

4I5S gl S el g3 dos 1 g8 50 lg

EVRUT)
»L3 Phoenix dactylifera L.) e pb L Loy sy
SoFlyl g mtee L33 5l (S S50 il oo il 93 9 4 SO
LS i VFe sgas e ) g b el 598 sl 0l
O S 090> Mg 5 (LS e Ve o)l cuiS 5 )
d9)c0 Jled 4 1d 3 Loyp (BRSS9 (0 S5 jl i Jpazme o5
3o Lod e pj aso 202V Jl S o e i I &S
03> oluaidl sg 5w |y Lo ades )lime duoyd VF 31 Lt g s
(sloygiS oy 3 ol =l sy BLod 4 izmen (F) ol
Ol 5 5l 5 gl 4y sl et 5 o Hlas 1 L3 ouiiS a5
(WV) 2lie liwys 5 pao (glaygiS jl am pgw 45, (s 15
dboal (B3] 1 ogMe Vb (ol (b)) Cap 4 Lo Jpae
lge 0yl Ll (S Lo ogee sl glofyg el B ]
S5 0B 1y o (s s Vo Ly ) olas] oo o cal olis

OB 30 yp oKl rnab milio g (65y5liS" 008Kl ( Slel 05,8 HLobiul -
(Email: rastegarhort@gmail.com e 0 i)
3w oKl o 65y9LaS 0l ¢ SLEL 09,8 sl —¥



QD bl Yo ylods e alor (85,9 lio g pole) SLel pole apii YA

S99 595558 )8l sbaad Jold olesd Cluogad w0,
Sl s 5 g 45555 < slaseud Jsloe sols lso
(5520 5 2l (89 oamlS s pszjiio oy 2l olic
Ay 103 (650l (gl NS )15 Jdod g 455 3,90 Waogse
o3zl (ATCIE,ATAGO,Japan) s geuwdid jl Jobro o>
i sy J Logs 2 dspe e yolis 550l g 38
A edlael (Varian ¢S s AAYY: e o3l Gla oK) (o5l
o ol55T 03,8 Sk ogruadio 43 Vo glod (0 1) diges Izl
a0y 5 ol as 00 slod boysS j0 |y diges Siis g 5]
3 e ol 5 i S0 00 L oIS 03505 o5 2SS
S Bad 4o (sl (V) 400,8 awle PPM oly conspy o
b jghate (A odlitnl S (05 L (VF) ohSen 5 59 (s,
AL ogue 1350 3l £)5 5 .3)5 g mlo &l 5l eoliiwl b cogee
9 ol p pled 3 4> Yo oo 4y g bglsia 03590 O s o
Sl & ool oylae b (680 lac o, Kile 450 Fr glod
4350 g A Soly yil 4By jd jed Fer ey b g 4idd VO
(HPAEC- YU; 1S b sy Jobs 31, Sgilog S ol 5l laid
ko) by s b Slge 5 s0lil (154 501 L) Jas PAD)
L Carb V\-Ya+ e jl oS ol )0 Vo (glod g dddy >yl
TS e gl colpd o b ool jae (F/FMMx Yo mm) slsl
Lo (oo (il 5l cled 53 038 sy (ygpsl jld S (i il
5 855 &350 (glp 00,5 solitwl ladiges ;o 08 clale s s
S 5Las,S ol5ts Sl ogmn Jyib Sl 3 5 T slatped il
Yo-mm) slsl Ly Carb V-Ya. erw L YL LS L ols
99y 3l 45958 slaime ioiw (gl . ealawl (F/EFMIMXx
A JS gy Mde g uS0jlul . eolasl (V#) Lichtenthaler
Varian Cary 50, jiegudg Sl 5l oslawl Ly 3ys-851y 5o,
ladiges Jobro ol clale .(A) 15 pll 040 zge Jsb , (USA)
U5 Ji8 Slyie (¥5) 15 s Seiial 508w 58 oo, b
o JS 25893 (e 9 g Bpme jl0dlatul b g 29y (bl
Ot 55 s 32 g poisogl] )18l olital b i 5y by,
6 =Se3lasl (Varian Cary 50, USA) yiogidg Sl 1 odlitnl b
SPSS (glasbly 531 pys bawgs oel vty SleMbl (V) 15,5
e S5 (slaials iz (y905] Loy oSk 5 o 5 4,32

RV

0 L 0S5 b gyl pxe olas PH 5 S Jalee dols 3lge
JaBe oy g g AW odyd Cuglatio Calises pl8)l o )3 gy Hlde

Laigjw dogre Jold (LS plos > & st LS 5 95>
sl slacdnlio g LS 5 (ul )l 329 08 5
il oylSg3m s b sla )3 2] o apl it lalS
J2le 2 il ()b slrogee (S wib ol Jole g
Jolre > (g wias Jolore ©jg0 4 bl ogee ged 9 0 sl
31y 295 o8 b ogen g 0l 5> Jglona i slaails b 0 ol
Loys ogae cudsS 53 oS JI eladunl oy ntee (YY) dmd o Cawd
LBl e ST sl § SO sl «Slo dpnsl Wilons 8l
dw do Lo jd pB)l cyed adls yo 53 0900 Cugh) Gline ol (V)
HigB e Sl pyi g Siiddogd (Suid ol iliseo at
P3| il duo 0V 5l 530S ] 50 ogre Cuglsy oy aST oG]
pLE o ¥ LD 5l g Siddos 2o VO B Ve 0 oSS
o 2 VPl 3 (V) oo 5 Jusloal il o p
oaie Shlal j5i8 )3 Lo s 08 iy (oleonds b Cluogad
Ao WLV ) yod adopo 3 Lo Cgbs) (e 20
Pl iz pB)l ugh) dialy (6,505 Buiod )3 00)S )15
Cwl 00 o o3 VY B WY pod dls o )3 o leaSh s
5 B Sliis sbglejle S)b i p)ly lejd Jpame (V)
g ol 0dd (Bpme Lo (> 95988 S 08) Olgis 4 (2B
CdS Jobs an a8l 1528 STl slo g (gl pe i
sleyd b plaz 55 (awlie Slplo 5k (caiug il 5 cuslis
adox jy o=l o glosd P (e S (S g Slals
5y d5-B s wge ()l Gliwl e8] cp S0lel 2 5 (ke
Ol an gyhlil cublb &S cunl ol S Pl 1 S oo
13 o3l Egy lssiae cilises plE) S 5 0 asedo |
b yele D903 (il ol (sl glite (slagsyglt 5 o
ol 95yt (S5l Slidos ailislio )5S )3 Lo oo oSyl
W a5 plosl iliseo pBl e > LS 5 5 Cluogas Logasee
o Ao 63 g ooy (SlS slo 08y dw gl (nl )
dy50 calizee Sy o 5l Siis 9 Sid dos ipy BByl lgie
)5 )3 gy

W g, g 3190

=SS 4w > (Bolas o8 Sod gy b <l o il

&Bly e Glrogee g Loy Olidod duwge J50 (9IS
luasuie Ly pyger Gl g 223)5 plosl p e (b o )3
LB A8 AY 5 a0 OF 5 Jloss 4ad> OV dxj0 YA oLl jas
Shwy als e Lo i alise pls)l .l &y olypl Gain p
clrades 5l s oge b Llail Ci o dw 8y o 3l .0AE Culldy
laog o cidlyy jl e Nass by Bolad job & calisee



YV Lboys pB, (Jgid luS 5 g (JT lauml cilizie bS5 (oS duw lie

o90 goig M) (b Cundgl 88y U Glie 453,85 (0155 (1) 2l
b (1l )5 3 p)S (e VIV @ )5 )5 )5 Slee V0/0 5

A5 oad A lise b Slald 18, 15 w8e5,lS Jlade oy it
azdl ol oL (+/4Q) polo g (+/+%) s b (g bixe oglas &S
IS s Slalsy p)ly pB)l 125 09 il BB slaoes i
Sy gl ol jo )8 STy a4y JHE (s (630 Ll 3)5 ) 4
J il e (V) (95 po ol (limaly )3 Guios ol 3 ool
5 olad o)L sle s pB)l 45955 line (V) OhlSes 5 ()8
2 psS o YV VYN VY o ads o 0 i |y o5
aw > Gimody (nl sleodly 4 Codjlio (pl 08l p S
o 5 ol bulyd o)) ol wls o s & adle s i0mby
08y 4w a5 3l LS ool LT 4 o0 ol il (6 pSejll g, g
RS L b gine ol SIS (liee i 1 o)y )90 slo >
8) Jlonl a3 ;080 L j585,8 e jlas ) Lol aiils
sbepd 08) 53 () Joiz) 200l (il dne glis (1053
D51 L &S (SYIA) 3gp bl LialS 455 o oyt sl lalis
cdale a o ol aooh lis )b me woles Slalig p)lo
i oy sleyp i aS ob Hlis (V) el pe lawgs lanid
sloais clale gl o)l 3529 5,8l (Sl g j9575)8 9 65 e
Lo VI¥G YO iy poi als po )3 1) )8 5 j55'9,8 (jS5lS
9 32lj sy plw pLE) A3 i gy p3 el 038
o5 o DYIE WYY 5 1, Ll 35515 ol o5 el ye 5 (65Dl
2 S e OVIV Y+ [Apyn 1) Wadiges j9i5'9)8 A5 lade 9 )55
I3 S 5 ke F10 Y 5 1y 5 ol s 05
(V) ol ons

L o0 w8y Canl 0 03> LS ) Hoged j3 &S jobo ylens
L as o9 ()50 prS e ¥ ) 57 S8 Ol ooyt
gl (p)5 13 £35S eY) ool 5 (2503 £35 seo)A) Slals
Y0) Sl ;5 4 SegMd i e op iy 0 LS (gl ae
(VY £330 p S ko) ol 2 i ol 3l a5 (21550 £ )5 ke
Gy gl olowl o 05 odaliie (£33 )5 e ¥0) s 22
Ao B ) sy 3y90 (It DS )00 4y s (SO ol
5 pola (LS slojd 08) aw ety )18 5YL aw 53 8,
L o)bmime coglay S8y Saing S wlylado y 1as 5l 6,00
e gL Al SISy oSS 5 31 Ll 153l s 00,
liwly 0 3ados opl @l (Y Jado) 4 ssmlie Lmo] O Sy
oS sl Skl gl sl o (V) o Kan o M liios
Sruin Joid lgzme ghls bojd o pB)l b duglie )3 Suis o)
VooV Jlop (V) ghlen 5 (o0yls JI(YF) hSan 5 99 tin
PRV i |y glos 9 Kopal slo s pB)l J5id (e i &
5 L g ool g 2555 ol 5 5 e YEFEWWY,

¥IY) Sl o (4o 21IY) pyls o d VIY) (00 0 iy &
Oxaym ol a8 zily Jladsl \Kod Ay Lol i saalie (Ao
Veuryd oSO/ A VIVl 090 Ay (b wigi sloys pB)l 5o
93 odel oy (g e duglie )3 (V) Mbe Sl 25
AV a3 Lnoss ot on Sl 55 s ingiy o
Sl 5 09 <53 08 (uig liwe (o > Jle sl A3l
5 Juslomul (VY) sl 0ads s ao)d ¥+ Y YV e iy o
Loy o3 &2 (oleondsSojud Claogad (oyp 3 (V) olen
Slod o9 (59 Olie 3 G me gld5 Sl 598 )
S50 2 25 (b (W) pedlil 5 s Al ssmliie Ciliseo pl6)|
Loy ogse (B9 Olise yo3 Al ye 3 Sl (sloj3 Cilises o)
clisee (sla il S 00,8 o e, do 3 e S YN BVA e
GBS ogse 9oi Mby (b Loy 05 (g (lise & Wlodls (Lt
o3l () 9 (e Ll o3 g9 Yleinl (Ve 5 0) Mo
il oo glas ol e (39800 y) (608

o WIY Jlade U Slals o8, odel conss gl ol
o PWOIY Jlade L pslo o jlam 5 Cogy doys o 5 VL (6l
o9s0 Cugh)y doyd idly )5 Cugloy 3o )3T L (03 9 Cush,
doyd bl opl a8 Al o olato b8y &y diuny joi Al oy
Sy @ls A8 o gabdib |) SUis ds 5 p 3 oSS Pl
3 (YY) aib e liie LB mols (clwly j> s opl p odal
ool Cands ol b duslie 13 (V) o) 1San g Poguaiio Yoo Jlo
2528 Gal5S Slald o) 5 syt o lgie (315 ol
298 Loy 68y 03 59y p adlllas 3 55 (VA) ()Ke g cul o
o35 Lo d YY LY ol Lo pl3)) ug by aioly uigs
sberd 05, VA 59y = (i3 (b (W) mapl il g cus 33900
dod Ve LYY 1y 050 Cugby duoyd pod dls gy Ll
gl Yiain] alin pBy) ) ol odlin 4uis 63,5 )5
3k o sl Slles 5 g g o Ll

U Gl Coml a0l LS Y Jgdn 0 &S jsbo ylen
Sl poly 9 SWLS Sl iy plp 93 399> (503 055 > Jolxe
Ol S0 L )l sine ©glis p)ly 9 Slals p) 4l
ol il o (b &) bgyyo 0o adol Jolye )5 S 030 .00l
DS oo G ]) ogee (Shgs bl ol f 5 Jslore (5 o
ol (Shhgs JB p |y Loy ogne Cunl (e U (VL cdale
s Jodoe (5 yidin Wrogee CUEL ga3 g 0Dy (Lo @Bly 3
g3 9 9By 0)93 33 (Jgid dlge LS. 29 0 Jglone puE U
a8 3l 3 jlaenST Jd w3l cudlad I (23U Klg oo 090
055 oy 2 (V8) Y9 g (5 29 o (Jgid dlge 4o sl
oS oo L 53 Lo (56 Jin 45 515 (L5 plen
sl job 4.l o ials (1o)d +/Y) joi dlspo 4y (Mo 2V/Y)



QD liwsli Foyloid e alor «((55)9liS @luo g pole) SLéb pole 4o YY e

Sglas Ly ol Ol byl g o8y ales LS Cawl o 43,155 oliseo LS5 041 calbs boys calisie 8,1 45 (V M.
i > ol g Ol Lulpd g 08, coglis b oIS W5 cdills Loy Byl 5 (V) M
Al Slidos ol (gl ygiS )3 il pL8)) )3 459590 5 J58 ljes Sl
S5 9 PG oyl (sl s Llise Glho (4Ske dmlio-) Jgs
Table 1-Comparing means of different property of piarom, shahani and deiry date palm

i
e O aES
59595803 . - Y N _— KW slgo
5 o T A oA
cultivar  / Eructose Reduced Fructose Glucose tannin Protein  Carotenoid A g pH
sugar (9/100g) (g/100g) / (%) (mg/100g) Moisture  Jgloxo
(mg/g) (%) TsS
(9/100g)
(%0)
T 63.82 31a 32 36a a.2c 0.18a 1732 746a 63a°
Shahani
."’\"J" 1.5a 52.7b 21b 20.7a 3.8a 6.7b 0.09b 15.3b 78a 6.3a
Piarom
D:;;;/ l4a 53.7b 22b 22.2a 6.6b 6.7a 0.04c 9.3c 80a 6.6a

23b o5 (P<0.05) I sime B3] el gty 1> S o gy b slael *
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Figure 1- Phenol and flavonoid in Shahani, Piarom and Deiry variety date palm. The means were compared by
Duncan’s multiple range tests
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Table 2- some of Phenolic acids in Shahani, Piarom and Deiry date palm fruit.

. Sy Sp3lS ] Siz g 15 oSS Sy SJE
culr:ia\)/ar Caffeic acid Chlorogenic acid Catchin Gallic acid
(g/g) (1g/g) (Lg/g) (Lg/g)
Shahani jals 108c 14.8a 588c 18.8a°
Piarom ¢t 128b 15a 921b 20a
Deiry.s > 224a 14.6a 1461a 19.8a

2l o3 (P<0.05) 55 ime U] (lyls yiw yo 53 S yidtio gy by dlael *
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table 3- Some minerals in Shahani, Piarom and Deiry date palm fruit.

R 2 - o
) ;’: Mn 35 89 T\l? MM’; ] ﬁg‘:
Cultivar (Mg/100g) (Mg/1009) (Mg/100g) Zn (Mg/100g) (Mg/100g) (Mg/100g) K (Mg/100g)
Shahani s 1.6a 0.4a 1l.4a 129 114b 1170c 140b*
Piarom )L, 1.7a 0.45a 2a 126a 123b 1380bc 160ab
Deiry ¢ 1.8a 1.6a 2.3a 134a 250a 2440a 385a
15b 03 (P<0.05) s jxo OMB] (gl)ls oty 45 S yiidio By L olael %
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Figure 2- Some of organic acids in Shahani, Piarom, Deiry date palm fruit. The means were compared by Duncan’s multiple
range tests
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Figure 1- Effects of different rootstocks on mean yield of Cucumis sativus cv. Super Dominus fruit
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Table 1- Analysis of variance for effect of rootstock and grafting methods on yield and morphological characteristics of

Cucumis sativus cv. Super

Dominus plant
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ns: Non significant, * and **: significant at 5% and 1% probability levels, respectively
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Table 2- Mean comparison of effect of rootstock and grafting method on yield and morphophysiological characteristics of
Cucumis sativus cv. Super Dominus plant
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Means followed by similar letters in each column are not significantly different at 5% level (Duncan's test)

)b Ol g jid ades 5l Qe polie 5 Ol Gla s g5V (Y Jgan) 590 dalis JLs @ bgspe Jdo)lS (l5e o yiaS

Clo d adyy FYL clld g ile (DS 908 sl » (1Y)
Cod gl g & 3)S ()l ilte sl o) p ojyS
35S g3, Ol s wo il g ccdlad cde @ g 039 b 3
G5 e LS | a8 paigel 5 G5 ez (sign GlalS
lgin ) olde 2l (VA) Ko 5 )Wey picren ol
Syt il @bl Lol (S a5 058 ol g )50 sy
S9-te gy 9 el g el ly s has cea ) 5,

(395 Ol e oS 0 O (s ke Slao (g9 4L g4 Jled
Sl Ui )3 dne s (b g plly oo

S 5t oailiy 9 (559 5 polis
BUS a0l 15U o pamlly g (39, ymolie cbale
OLalS S )3 iy Jldo (p pin a2 ST (LS ()l i
A odnlie o0l Wgn LS 1> (139,55 9 (2lgl> 935 Wb (59



YYD las 0 Lo S 5len b 9 Sufalsdyon o (5 o Ligas cilidee glaasly i1

093 prgm o) sl olS polic jlalle 9 SQ59)gn 50 Ol (59 2 Mam (P9 9 4l T lyly 458 S -3 g
Table 3- Analysis of variance for effect of rootstock and grafting methods on physiological characteristics and nutrient
elements of Cucumis sativus cv. Super Dominus plant
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Figure 2- Effect of grafting methods on mean leaf area of Cucumis sativus cv. Super Dominus
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Table 1- Variation analysis of the measured morphological traits in Melia azedarach

olio Ol ok 2o @jlaeys Olup ggome Olarpe (uSbe
Characteristics Source of variation Df SS MS F P
S Ol e 2 2.68 134 5.47
Collar diameter (mm) Carbon Dioxide Concentration 0.04
e 6 1.47 0.24
Error
o £l S eSliss Bl 2 45155 225.77 >12 005
Stem height (cm) Carbon Dioxide Concentration
> 6 264.66 44.11
Error
¢ . . Ll 9.31
Sz 2l Ol e 2 1500.66 750.33 001
Number of leaves Carbon Dioxide Concentration :
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o el 3 g oS Sl cdale ) 13.39 6.69 5.22
Shoot wet weight (gr) Carbon Dioxide Concentration 0.04
e 6 7.69 1.28
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ady) J o S mSlign il 5 256 1928 5.99
Root wet weight(gr) Carbon Dioxide Concentration 0.03
s 6 1.28 0.21
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Wet matter biomass (gr) Carbon Dioxide Concentration 0.04
L 6 14.40 2.40
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o Al Sizs 5 S Sl clale ) 204 102 9.37
Shoot dry weight (gr) Carbon Dioxide Concentration 0.01
ks 6 0.65 0.109
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Root dry weight (gr) Carbon Dioxide Concentration 0.22
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Table 2- Compare means of the studied morphological traits using Duncan
oS S lg> chale
5031051 3590 (gl ,iS Carbon Dioxide Concentration

Factors measured (ppm)
(450) sl ooy 100
Control
% P 1.97b 32a  22b
Collar diameter (mm)
6L ¢lis)| 40.7b 50ab  58a
Stem height (cm)
Sy ol 27D 47 a 52 a
Number of leaves
lon pll F ok 2.3b 497a 49a
Shoot wet weight (gr)
Aoy p L‘f)‘ﬁ 087b 2a 2a
Root wet weight(gr)
5 oo t{“’t"’%:’ 3.2b 697a 69a
Wet matter biomass (gr)
Shoot dry weight (gr)
ady, u§-> 039 0la 021a 0.23a
Root dry weight (gr)
Sz oolo plogn 0.49 b 17a 139a

Dry matter biomass (gr)
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Means, in each column, followed by similar letter are not significantly different at the 5% probability level-using Duncan’s Multiple Range Test.
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Table 3- Variation analysis of the measured physiological traits in Melia azedarach

. 4, ool
olie Oy 2l g Gl e " E p
Characteristics Source of variation &3 SS s
Df MS
Sroden oSSl clle 2 0.001 0.0 6.9
Proline (mg g™ fw) Carbon Dioxide Concentration 0.02
ks 6 0.0 0.0
Error
Sy oSSl cble 2 2.9 147 0.75
Sugar (mg g-1 wd) Carbon Dioxide Concentration 0.5
b= 6 0.0 0.0
Error
8 Jis)t6 oSSl clole ) °L6 258 001
Chlorophyll a (mg g-1fw)  Carbon Dioxide Concentration ' ' 0.4
b= 6 170.7 28.4
Error
b s oSSl cble 2 372.7 186.4 1.76
Chlorophyll b (mg g-1 fw)  Carbon Dioxide Concentration 0.3
ks 6 636.6 106.1
Error
&5 dds)ls s
oS dSliey clale
- 2 662.1 331.1 1.57
Total Chlor(;\gljvhyll (MI g1 Carbon Dioxide Concentration 0.3
b= 6 1265.2 210.8
Error
25558 oSSl cble 2 456 22.9 1.70
Carotenoids (mg g-1 fw) Carbon Dioxide Concentration 0.3
ks 6 80.5 134
Error
o opF Sl cble 2 6.1 3.1 8.9
Nitrogen (%) Carbon Dioxide Concentration 0.02
ks 6 2.1 0.3
Error
- oSSl e 2 0.0 0.0 0.52
Phosphorus (mg/kg) Carbon Dioxide Concentration 0.6
ks 6 0.0 0.0
Error
s oSSl cble 2 87783603 94389180 0.54
Potassium (mg/kg) Carbon Dioxide Concentration 0.2
ks 6 244166889 40694481
Error
9,S dnS T oo clale
Leaf relative water content “H".g o . 2 1690 845 37.9
Carbon Dioxide Concentration
(%) 0.00
ks 6 133.7 22.3

Error
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Table 4- Compare means of the studied physiological traits using Duncan

oS S g5 cdals
Carbon Dioxide Concentration
S 25051851 590 (a1 (ppm)
Factors measured (450) wals 250 1100
Control
Sy odon
0.007 b 0.026a 0.004 b
Proline (mg g™ fw)
Syl
Sugar (mg g-1 wd) 0.08 a 0.08 a 0.09 a
8 slS 286a  207a 24.la
Chlorophyll a (mg g-1 fw)
b 5,5 426a  37a  27a
Chlorophyll b (mg g-1 fw)
S o) 71a 66.7a  5la
Total Chlorophyll (mg g-1 fw)
25558 33a 0.7a  23a
Carotenoids (mg g-1 fw)
(22p) = 38a 5a 39D
Nitrogen (%)
s 006a  005a 006a
Phosphorus (mg/kg)
ol 13a 13a 17a
Potassium (mg/kg)
(10,2) S22 g e 862 67b 53¢

Leaf relative water content (%)
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Means, in each column, followed by similar letter are not significantly different at the 5% probability level-using Duncan’s Multiple Range Test.
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6- Atomic Absorption Spectrophotometer (AAS)
7-Parkinson Leaf Chamber (PLC4, ADC Co. Ltd.,
Hoddesdon, UK)

8-Photosynthetic Photon Flux Density (PPFD)
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1- Salvia farinacea

2- Pelargonium graveolens
3- Irissp.

4- Nano fertilizers

5- Arachis hypogaea
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Table 1- Physical and chemical properties of soil (0-30 cm)

N P K Fe Zn Mn Cu

(%) (mg kg™)

S csl EC Organic carbon
Soil texture (dsm™) (%)
) 7.85 7.00 0.93
Loam

0.03 34 355 1.8 1.6 2.6 0.6
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l-Infra-red gas analyzer (LCA4, ADC Co. Ltd,
Hoddesdon, UK)
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Table 4- correlation between zinc content of leaf with photosynthetic pigments and parameters of holy basil (Ocimum

sanctum)
No. Trait 1 2 3 4 5 6 7 8 9 10 11
1 &9y e 1
Zinc content
aJ:éB)K * %
2 0.87 1
Chlorophyll a
b Jig)ls
3 **0.80 **0.94 1
Chlorophyll b
atb bt
4 **0.86  **0.99 **0.97 1
Chlorophyll a+b
sulS
5 R *20.75  **0.80 **0.63 **0.77 1
Carotenoid
sl &gy colan
6 Stomatal **0.54  0.39™ *0.52 *0.50 *0.49 1
conductance
d‘ 439y %) COZ =% ns ns ns ns ns
7 0.51 0.27 0.26 0.26 0.11 0.40 1
CO, under stomata
8 "’w **0.56  *0.52 *0.51 *0.52 *0.47  **095  *0.47 1
Transpiration
9 oIS B aag 9] e2087  **0.87 **0.88 **0.63 047 0 %049 1
Net photosynthesis
o Gy S
10 Water use 0.43™  -0.32™  -0.36™ -0.35" -0.09"™ -0.44"  *0.52 **(;56 **0.80 1
efficiency '
29 Bpas 28 ) 1
11 Light use **0.84 **0.83 **0.81 **0.83 *0.52 036"  **0.91 0.29™  **0.59 *0.47
efficiency '

2oy ) 90 Jlois! maw )0 (6515 gime g )3 gze ColdS pas s 4y

k% ok DS
97«

™, *and ** show not significant, significant at 5% and 1% levels, respectively
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Tablel-. Some physical and chemical properties of the soil used in experiment.
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Analysis of variance (ANOVA) for NaCl salinity, paclobutrazol (PBZ) concentration, and their interaction for —Table 2
morphological and physiological parameters in vegetative Peach- Almond Hybrid (GFg;7) rootstock
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RDW RLCC
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.‘ J b *k *k kK kK * *k * kK *k
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(PBZ)
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NacCl
(Brror)ls 27 0.18 17.5 6.5 34.10 6.9 9.29 1818.4 105.0 129.9
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IRV Injury rating value, LN Leaf number, LFW Leaf fresh weight, RFW Root fresh weight, RDW root dry weight, RLCC Relative
leaf chlorophyll content, EC1/EC2 Leaf electrolyte leakage, RWC Relative water content. PC Proline content
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Table 3- Effect of paclobutrazol application on shoot and root growth characteristics in vegetative peach- almond Hybrid
(GFgz;) rootstock under salt stress

S Tt Ao et i Oje
o9 Jojl S99 spBOohls Syl » 7 0% P P 09 i,
NaCl Paclobutrazol Injury rating Leaf Leaf fresh Root fresh Root dr
(mM) (mg I'Y) alue number weight weight hvid
g valu u @) () weight
9,
14.42%
0 2.00°f 21.75¢ 6.23° 42.32°
15.20%
20 1.00°¢ 28.50°¢ 14.01° 60.09
0
40 N
1.00°¢ 3475 13.36° 45.41° 20.90°
15.22%
0 2.00° 30.00% 11.83% 33.52
17.15°
20 1.00°¢ 15.00°¢ 50.26° 65.32°
25
40 c a a c bed
1.00 40.00 12.76 44.96 14.12
12.40%
0 4.00° 13.00°¢ 2.65 38.87%
11.35¢
20 4.00° 18.75% 13.61 43.63°¢
50
40 a f b be
45 5.75 3.31 53.47 15.20
16.844
0 1.508 28.334 11.20% 49284
15.50%
25 1.338 28.334 9.95% 47.93%
50 A B B A B
4.16 12.50 6.52 45.32 12.93
14.018
0 2.664 21.58B 6918 38.24B
14.56 B
20 2.008 20.758 10.964 51.464
16.74%
40 23348 26.834 9.814 47.944
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FIn each column, means followed by the same capital letters and small letters
are not significantly different at 5% level of probability using LSD test.
capital letters represents the simple effects and small letters represent interactions
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Table 4- Effect of paclobutrazol application on physiological parameters characteristics in vegetative peach- almond
hybrid (GFg7;) rootstock under salt stress

Sog J?)')"S’.S"SL’ 9"5 o= Proline - . jb) bd
Relative leaf R Relative water Electrolyte
NaCl Paclobutrazol 1
1 chlorophyll (umol.g™) content leakage
(mM) (mg I”)
(%) (%)
0 26.53 > 32.70° 85.89® 16.35%
20 30.71% 38.15™ 89.56° 17.04 %
0 40 28.25 bed 48.01° 85.53 % 15.33°¢
0 26.24 %% 41.99% 88.28 % 61.88°
cd
20 27.85%4 32.20°¢ 87.31% 3336
25 40 abc b ab de
30.11 50.50 83.50 19.89
be
0 25.60% 45.19% 61.54¢ o431
de
50 20 31.23% 66.0° 82.05° 33.63
40 (S a c a
23.33 68.35 67.23 84.32
A
0 28.30 39.62° 86.994 16.24°¢
A
25 28.07 41.568 86.364 39.048
50 A A B A
26.72 59.85 70.27 57.42
B
0 26.12 39.96" 78.578 44.184
A
20 2993 45.458 86.314 28.68B
40 B A B AB
27.23 55.62 78.75 39.84
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FIn each column, means followed by the same capital and small letters
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Table 5- Correlations between 1) injury rating value.2) leaf number. 3) leaf fresh weight.4) root fresh weight 5) root dry
weight.6) RLCC relative leaf chlorophyll content,7) proline content leakage.8) relative water content. 9) leaf electrolyte

1 2 3 4 5 6 7 8 9
1 1

2 -0.66" 1

3 ~0.40" 0.72" 1

4 -0.15™ -0.22" -0.06™ 1

5 ~037" 0.21™ 0.14™ 0.29° 1

6 ~031" 0.417 0.50" 0.11™ -0.17™ 1

7 0.54" —0.17™ 0.05™ 0.01" -0.10™ ™_0.18 1

8 ~0.73" 0.58.™ 0.65" 0.02" 0.20" 042" -0.34” 1

9 0.38" -0.20™ -0.17™ -0.41" -0.48" 0.001™ 0.13™ -0.32" 1

Pearson correlation coefficient
ns non significant
* Significant at p< 0.05, ** significant at p <0.01
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Table 1- Antibacterial activity (MIC & MBC) of K. odoratissima Mozaff. and 7. polium L. essential oils by microdilution

Method
oi9Y o5 STy 5 PSS 2596l8
Pathogens G ATCC K. odoratissima T. polium
MIC MBC MIC MBC
(mg/ml)  (mg/ml) (mg/ml) (mg/ml)

S. aureus + ATCC 25923 0.31 0.62 0.16 0.31

B. cereus + ATCC 11778 1.25 1.25 0.62 0.62

L. monocytogenes + ATCC 19112 0.62 0.62 0.31 0.62
E. coli O157:H7 - ATCC 700728 1.25 1.25 0.62 0.62
S. enterica - ATCC 49416 2.5 2.5 1.25 1.25
P. aeruginosa - ATCC 15442 0.62 0.62 0.31 0.62
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Table 2- Antibacterial activity (MIC & MBC) of silver nanoparticles by microdilution method

3Pt o7 oSy o S
Pathogens G
Ag nanoparticle

MIC MBC

(mg/ml) (mg/ml)
S. aureus + ATCC 25923 0.025 0.050
B. cereus + ATCC 11778 0.025 0.050
L. monocytogenes + ATCC 19112 0.012 0.025
E. coli O157:H7 - ATCC 700728 0.006 0.012
S. enterica - ATCC 49416 0.012 0.025
P. aeruginosa - ATCC 15442 0.006 0.012
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Fig 2 MIC comparison of K. odoratissima essential oil alone and in combination with SNP on food-borne pathogens and
chloramphenicol
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Fig 3 MIC comparison of 7. polium essential oil alone and in combination with SNP on food-borne pathogens and
chloramphenicol
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Table 3 Interaction between Kelussia odoratissima essential oil with silver nanoparticle

o3Py oS SESly ol 5 5 MIC P55 8 SFIC 05 &l 39UFIC
Pathogens G ATCC (mg/ml) (mg/ml) (mg/ml) FIC a5l
MIC in combination
B i S 0,85 &l dgili FICx, FICsnp FIC;
Ko SNP
- aureus ¥ ATCC 25923 0.15 0.012 0.48 0.48 0.96
B. cereus + ATCC 11778 0.62 0.012 0.50 0.50 1
L. monocytogenes + ATCC 19112 0.15 0.003 0.25 0.25 0.50
E. coli O157:H7 - ATCC 700728 0.62 0.003 0.50 0.50 1
. enterica ATCC 49416 0.62 0.006 0.25 0.50 0.75
P. aeruginosa - ATCC 15442 0.15 0.003 0.24 0.50 0.74
Ko: Kelussia odoratissima , SNP: Silver Nanoparticles, FIC 1: FIC ingex
8585 S1)3gi 90 )90lS (il SR - € 9o
Table 4 Interaction between 7. polium essential oil with silver nanoparticles
ST 0y5 Sy LB S 5 MIC 8,55FIC 8,85 &l,345LFIC
Pathogens G ATCC (mg/ml) (mg/ml) (mg/ml) FIC a5l
MIC in combination
8,98 0,85 &l dgl FICy, FICgnp FIC;
Tp SNP
S aureus + ATCC 25923 0.08 0.012 0.50 0.48 1
B. cereus + ATCC 11778 031 0.012 0. 50 0.48 1
L. monocytogenes + ATCC 19112 0.16 0.006 0.50 0.50 1
E. coli OIST:HT - ATCCT00728 (.16 0.0015 0.25 0.25 0.50
. enterica ATCC 49416 0.62 0.003 0.50 0.25 0.75
P. aeruginosa - ATCC 15442 0.08 0.003 0.25 0.50 0.75

: FIC 1n4ex FIC 1 : Silver Nanoparticles, SNP : Teucrium polium, Tp

3T RO PRy W;Lj Sloamy (L VY 3 i FIC T 5 iolisl Slosims lis «/A B VY yole FIC | gty il odind ol +/4 51 zaS” FIC "

b okled £Ye M zge Job o
FIC 1< 0.9 means Synergistic interaction,0.9 <FIC ;<1 means additive interaction and FIC >1.1 means antagonistic activity
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Fig 4- Isobologram of the K. odoratissima (Up) and 7. polium (down) essential oils
Synergistic (Right) and additive (Left) interaction
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Table 3- ANOVA of 18 watermelon accession charecteristics

be
Glapo
Mean of
square
Jbe da g oome J o920 0J9 039 s Coolseds Colbes J
FR R s T ) g Semon i 2 e O
(S Joves, @833 (cm) (ko) (kg) (cm)cawy (em)cuiss (mm),dy
df During Durlpg let Fle-:sh Slgn Thickness of Elesh Yield During
cotyledons fruit weight weight weight . thickness seed
pericarp
19 0.84 67 3.6 1.5 0.5 37.5 27 34796849 14.3
Block
> 17 0.87" 47.6" 4.05" 1.727 0.58" 38.58™ 11.64™ 23834070 15.96"
cultivar
sl
j 34 0.104 13.68 1.09 0.55 0.27 25.97 11.43 6166595 1.7
Error
b
Oy 11.96 12.77 22.04 31.12 22.01 25.38 13.19 14.45 9.49
CcV
be
Olas o
Mean of
square
&be a0 L 22 (539 - Sola dgo . _ .
" p M ess . O ool pH EC edg 5 Fowgid olS Jsb
ohet gl ¥ Jotme
. Seed o ; Plant
Seed width . Vitamin Photosynthesis
df weight TSS Chlorophyll length
mm C mol/m2s
(mm) (@ (n ) (m)
Soly . - . ns . o . ns ns
19 2.6 55.1 0.88 0.12 34 213389 153 6.4 0.13
Block
) 17 2.83" 61.54" 0.84" 0.123™ 373" 230820 168.5" 717 0.15™
cultivar
sl
§ 34 0.64 0.79 0.102 0.113 0.64 69094 78.86 3.57 0.117
Error
e
O g 9.98 5.65 16.93 6.35 11.68 11.11 14.74 24.75 11.53
CcV

NS )b gxe p AV g /0 Jlain! plaw 3 )5 jre oy sk g %
* and **: Significant at the 5% and 1% levels of probability, respectively. ns: Non- Significant.

A5 oanlie B0 ,m YOA g 3y lub,3 £OY (le,S SYA

P 9 I P (Nt

2 ool 00b 03,9 £ 9 0 Jgdo )3 igid g (S (Stawsod
O (0 Jgi2) s (Sior a2 | ool ol ol
Job 5 s (e (HIAYY) 9adiiss Jobo g i Job lan
Sg—o (+175F) 93diisS Jobo g i do (g (+/7A0) (gilisS
CdgS B39 o(+TAYR) ogee Jsb g 0gee (19 +/AVY) Jolore ol
Olje +/AF) 050 Jg-bo g gy (g o(+/AV 1) 050 Jo-bo 5
(+18PA) 050 (9 9 ©sS (39 +IFVY) 9o Jobo 9 2)Shos
o9—s0 (139 9 S o (e o+ AN) 090 (19 9 Cwi 19
(+107Y) 090 (159 9 jriwsid (e o(+/VOY)

VAIAY) g cunlid line o pir Cagm g S i)

ly (3eoyd ATY) Jolomo dols lago 5 (V/OY) & (ol g o o il
A e (o oo YVIVY) Gy Colseis oy yidun Db LS
P doo Gig 9 (BFY) PH Gliee oyt § (5500 VOA (g0395
OLosi WY 5 e AV (glaodgs & (slate i 4 (p)5 YY)
(05 S V) i s in (i 85 Jo 5 g
BIV+) Jodons ol dlge g (p)5 Vv 53 p)S e VYD) @ yolizg
AF 5 (S ME (o YAV claodgs 4 bgsye o5 4y (duoyd
Ol i (0lee dnlie Joan ol 1 39 luls
sloodgs ay byye ey olS Job 5 palls g ¢ ds)lS
a8 D5y pladol AR 5 (65 gdyle ((Byd lml)3l A- -
sboodgs )> i olS Jsbo 5 als Jiwgid (Jdg)lS olise



WA bl oY oylas (F'e alar o((55,9laS qyloo 9 pole) SLEL pole 4y

YAF

Wlgwid sodgT 13 o (6 w8311 Olao (Sl dug o € Joua
Table 4 — Mean comparison of measured traits in watermelon cultivars

o393

039

039

O9ss Jsb  ogme Jsb ogme 39 g . . e 5o 2 Job
CowgS Cowyy Cowyy Cowgs
Culti During During Fruit Flesh Skin Thickness Flesh . During
ultivar . . . ) of . Yield
cotyledons fruit weight weight weight pericarp thickness Kg/ha) seed
(cm) (cm) (Kg) (Kg) (Kg) (mm) (cm) (mm)
Charleston Gray 2.13 ef 39a 8.03a 4.3a 3.36ab 11.4b 27.5a 24926a 11.63de
Crimson sweet 1.56 f 32.33ab 6.33ab 3.66ab 2.86a 14.66ab 28.83a 21111ab 9.76¢
TN -93-800 2.3 cdef 27.33b 3.56b 1.5b 2.06a 17.86ab 24.16a 18037abc  12.53cde
TN -93-791 1.53a 30.66ab 4.7b 2.63ab 2.06a 18.86ab 21.03a 18519abc 19.4a
TN -93 -653 3.26 abc 29.33ab 4.20b 1.93b 2.26a 21.2ab 24.16a 15778bc  13.43bcde
TN -93-816 2.26 def 30.66ab 4.23 1.96b 2.43a 20.83ab 24.36a 16926bc 12.43cde
TN -93 -814 2.9 abcde 28.66ab 4.93ab 2.1ab 2.83a 18.33ab 26a 19593abc 12.6¢cde
TN -93-779 2.66 abcde 35ab 6.13ab 3.33ab 3.3a 22.66ab 24.6a 18926abc  13.13cde
TN -93-808 3.33ab 23.66b 4.33b 1.93b 2.4a 19.33ab 28.4a 17148bc  15.23bed
TN -93-774 2.9 abcde 24b 3.9b 1.83b 2.06a 22ab 24a 13778bc 15.9bcd
TN -93-805 3.4 ab 28.33ab 4.2b 1.96b 2.23a 21.5ab 24.2a 13741bc 17.4ab
TN -93-756 2.43 bedef 26.33b 4.1b 2.06ab 2.03a 24ab 26.16a 17371abc  13.06cde
TN -93 -804 2.7 abcde 25.66b 5ab 2.83ab 2.16a 17.66ab 27.33a 16556bc 12.2de
TN -93-817 3.13 abed 29ab 4.06b 2.2ab 1.86a 21.33ab 26.8 13444c¢ 15.13bed
TN -93-678 2.16 def 27b 4b 1.93b 2.06a 18ab 27.66a 16148bc 11.18de
TN -93- 809  3.06 abcde 27.33b 4.66b 2.53ab 2.13a 23ab 25.23a 16593bc  14.83bed
TN -93-758 2.13ef 32.66ab 5.76ab 2.93ab 2.83a 27.33a 26.5a 14963bc 12.73cde
TN -93-806 2.7 abcde 24.33b 3.33b 1.53b 1.80a 21.33ab 24.2a 15741bc  16.36abc

S5 I re M) doyd gy Jlei] prdaw (3 (S5 g0j] oll p dsb o S yiie gy (gl &S (gt sb p ¢ ola ke
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using
Tukey's test.

Continue Table 4 - Mean comparison of measured traits in watermelon cultivars

Wlgwid Wodgi 15 bl (w503l Olhio (WSl duny o —€ Jgua dold]

el sl EC . . -
2y AotE hseon Somby  pH T T 0 o oA e S g

Seed L . Plant

Cultivar width Weise}ftd( ) V“*(":mm TSS (%) Chl"(ﬁ;’l;hy” P?":ﬁfﬁ:ﬁ“ length
(mm) grie ’ " (m)

Charleston Gray 7.5ab 12.46hgj 1.966bc 4.78a 8.03ab 1896¢ 52.72ab 10.74a 3.08a
Crimson sweet 5.1c 4.58j 3.533a 5.28a 9.27a 2017bc 61.57ab 10.75a 3.05a
TN -93-2800 8.4ab 17.76dc 2.066bc 5.28a 7.83abc 2366.7abc 75.18a 7.27a 2.83a
TN -93-791 9.9ab 19.72abc  2.303bc 5.3a 5.62bcde 2956.7a 63.8ab 8.29a 2.80a
TN -93 -653 8.2ab 15.38def  2.120bc 5.17a 6bcde 2821.7ab 49.76ab 5.4a 3.19a
TN -93-816 7.8ab 12.42hgi 1.35¢ 5.24a  7.46abcde 2352.7abc 57.1ab 7.78a 2.45a
TN -93-814 7.2bc 14.07efg ~ 1.766bc 5.34a  6.69bcde 2286.7abc 62.03ab 8.63a 2.96a
TN -93-779 8ab 10.51 1.396bc 5.07a  6.26bcde 2277abc 59ab 7.3a 3.14a
TN -93-808 8.4ab 20.88ab 1.760bc 5.4a 6.84abcde 2292.3abc 51.29ab 6.53a 2.89a
TN -93-774 8.1ab 22.1a 1.4bc 5.1a 7.2abcde 2105.3bc 64.23ab 6.38a 3.09a
TN -93-805 8.5ab 19.76abc 2.346b 5.35a 5.47cde 2277.3abc 62.33ab 5.49a 3.25a
TN -93-756 7.9ab 13.31fgh 1.77bc 5.48a  7.23abcde 2580abc 66.46ab 7.39a 2.99a
TN -93 -804 7.3bc 11.2%i 2.35b 5.32a  7.4abcde 2283.3abc 66.96ab 7.95a 2.72a
TN -93-817 8.5ab 17.04cde 1.433bc 5.63a  6.56bcde 2192.3abc 69.66ab 5.75a 2.98a
TN -93-678 7.3bc 13.83fgh  1.616bc 5.63a 7.6abcd 2773.3ab 46.28b 8.42a 2.68a
TN -93 - 809 8.5ab 20.56ab 1.666bc 5.44a 5.21de 2304abc 53.57ab 7.15a 3.30a
TN -93-758 8.5ab 19.03bc 1.85bc 542a 7.89abc 2225abc 57.66ab 7.01a 2.74a
TN -93-806 8.9ab 18.16bc 1.396bc 5.18a 5.1e 2568.3abc 64.42ab 9.17a 3.15a

Tukey's test.

85 gyl xe M| doyd gy Jlein] o (3 (S5 yg0j] olusl ksl oo S e Chgyn g1 4 gt pa 5 olapSibe
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using
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Table 7- General heritability, coefficients of phenotypic, genotypic and environmental variations and genetic profits of
watermelon accession charecteristics

s G G G
o Ve Ve Von h®  CVe CVe CVy CVe/CVe (K=2A0 ) (K=5A0 %) (K:lg% )
b During 0.255 0.104 0359 0711 1871 1194 222 1.56 1.03 0.87 0.75
sl ss cotyledons
b During fruit 113 13.68 24.98 045 1144 12.69 17.08 0.901 5.351 4555 3.892
o922
ose 0js Fruit weight 0.986 1.09 2.07 047 2089 22.04 3037 0.947 1.652 1.406 1.201
”’; Flesh weight 0.39 0.55 0.94 041  26.02 3090 40.40 0.842 0.973 0.829 0.708
o2 Skin weight 0.103 0.27 0.373 028 136.04 2199 25858  0.618 4.093 3.484 2.976
gl
Thickness of 420 25.97 30.17 013 1021 185 27.36 0.402 1.85 1.57 1.34
Casgy pericarp
Cols
- Flesh 0.07 11.4 11.5 0.006 1.03 005 13.23 0.078 0.05 0.043 0.036
cusgS thickness
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Table 1- The results of chemical analysis of soil, vermicompost and complete fertilizer

4&))»6‘& uwvy.os‘;o)s J.o‘fbss
Field soil Vermicompost Complete ferilizer
(59 54 _ _
Clay (%)
e 29 - -
Silt ( %)
L)'w 17 —_ —
Sand (%)
EC (ds/m) 2.7 4.37 -
pH 7.9 7.7 -
o ek 0.06 18 -
Organic matter (%)
N (#)0.05 (%) 1.12 ()20
P (ppm) 8.4 (%) 1.85 (%)20
K (ppm) 200 (#)0.57 ()20
Fe (ppm) 1.48 4800 1000
Zn (ppm) 1.60 88.5 230
Cu (ppm) 0.93 11.5 75
Mn (ppm) 5.56 420.1 320

o0 & il 1253 53,5k 1 alomsd g (T (SW355 5 (il g 5IUT-Y U
Table 2- Variance analysis of yield and essential oil percent of lemon verbena as affected by organic and chemical fertilizers

Ol gy il &3l sy i gy s 3 Slos S g 5,Shos ol sy
S.0.V df Acrial parts yield Leaf yield Essential oil (%)
% 5 6.021™ 5.419° 0.028°
Fertilizer
s 12 3.372 0.026
Error

203 O o p3 I3 gme g o sime pas ™
™ and ": are non-significant and significant at 5 % probability level, respectively
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Figure 1- Effect of organic and chemical fertilizers on leaf yield of lemon verbena (means in each

column followed by similar letter (s) are not significantly different at 5% probability level based on Duncan's Multiple Range
Test). VC: vermicompost, VW: vermiwash and CF: complete fertilizer

09 L Gzmen 9 S G jon g iSh p cute 1
Slomo sy U Cudly dam 3l (351 9 45, slagygeren
M5 G CangraS )9 (219500 Cllsd 20 sedd 4 0390 dlge
OS99 Ol ST ASlo 05 glagyge)en 5l (VL olie
Senger 2Vl Olise W7 iomed 258 o0 bap 39 See Lo
395 5l 45 390 s CunngpaS o9 Sl 413 (o 5
(V) At 8l LS LS 5 oS 3,Slas 1 e lgl
0590 g (uljdl 2 (e e plo gl b 3480 (nl @l
Cilan Sy s0yg 9 CamvgeaSs0)9 355 3,0 S 53 (2g)d lalS

(Y0 5 ¥ AY A) sl

38das g 2)> qoally 9 hud gy Sol> S35 (3958

2 yolie ol aas o ulibl ool Gl (o 1) il
9 bl jiwgy g puilol ol i la sl s § dwgs
Gal38 (YY) S (o Lol (oo A5 (2915 LS 0 350 Slge
9 pnd yidip o (3905wl B2)b I CangraS (ayg polie
L S 900)S (odagy s > ool Glise Gl cge (13958
5 5 ilasars ¥+ 5 A OF) cals cllan ppiee o ol
5 slaylog L blad ol s ccily uilul doys p e
polis 39mg s 4 Vlais] 48 cudlis 6l ine gld5 CaungpoS
ol 3539 b JolS” 355 4] (YD) Canl 0391 Soged dunl 5 i
e CowgeeS ()9 (Jg 292 (45 035 S5 (S polie Ll jl oS



Y0 lewsl ¥ o jlos (Ye

A ((55)9liS @b g palke) Ll pale 47l YA

1.2
1

" 0.8

Y

3

% 0.6

&

=

N’

= 0.4

=

N

=

5]

A

= 0.2

39051 (bl 51 )15 gize BT 39 g e Wil B ygins yd dslibio Bgpn) god &y pwilut! l5me (o2 boounid 9 (T (GBS iU Y S
Jol5 395 :1CF g (yily (09 VW CuwgnoS (059 :VC (Cumwl duoyd 0 g 45 S
Figure 2— Effect of organic and chemical fertilizers on essential oil content of lemon verbena

(means in each column followed by similar letter (s) are not significantly different at 5% probability level based on Duncan's
Multiple Range Test). VC: vermicompost, VW: vermiwash and CF: complete fertilizer
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4-1,8-cineole
5- y-elemene
6- Spathulenol
7- Globulol
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Table 3- Study of essential oil composition of lemon verbena in different fertilizer treatments
*: VC: vermicompost, VW: vermiwash and CF: complete fertilizer

S 5 o

3 RI 5L ,asli  CF VW VC30%  VC20%  VC10%  Control
No. Compound
1 o-pinene 938 - - 0.3 - - -
2 camphene 953 - - 0.4 - - -
3 sabinene 981 2 1.7 3.6 2.6 24 1.8
4 limonene 1028 5.7 6 7.4 4.9 5.8 6.3
5 1,8-cineole 1031 5 53 8.8 43 4.9 5.7
6 y-terpinene 1062 - 0.4 0.5 0.5 0.4 0.4
7 terpinolene 1090 03 02 0.2 0.3 0.3 0.3
8 citronellal 1152 1.4 1.5 1 1.3 1.4 1.3
9 a-terpineol 1190 0.8 08 0.8 0.8 0.9 0.8
10 nerol 1228 - - 0.2 - - -
11 neral 1238 224 22 19.9 18.2 20.8 23
12 geranial 1267 325 317 31.3 27.3 28.5 30.9
13 neryl acetate 1360 1.3 1.2 1.3 1.3 1.3 1.3
14 o-copaene 1379 - - 0.2 - - -
15 a-gurjunene 1410 - - 0.1 - - -
16 E-caryophyllene 1421 1 1.1 0.8 1.1 0.9 0.9
17 y-elemene 1439 7.2 7.9 7.2 11.7 8.5 7.8
18 a-humulene 1456 04 03 1.5 0.3 0.4 0.5
19 cubenol 1514 - 1.3 - 0.3 -
20 spathulenol 1580 8.3 8.5 6.1 12.2 9.8 7.4
21 globulol 1587 56 59 4.4 6.2 6.2 6.2
22 epi-a-cadinol 1642 0.4 0.4 0.4 0.5 0.5 0.6
Monoterpene hydrocarbons 8 8.3 12.4 8.3 8.9 8.8
Oxygenated monoterpenes 63.4 625 63.3 53.2 57.8 63
Sesquiterpene hydrocarbons 8.6 9.3 9.8 13.1 9.8 9.2
Oxygenated sesquiterpenes 143 148 12.2 18.9 16.8 14.2
8 plelis Sty J5 943 949 977 93.5 93.3 95.2

total identified compounds
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Figure 3- Effect of organic and chemical fertilizers on citral in essential oil of lemon verbena. VC: vermicompost, VW:
vermiwash and CF: complete fertilizer
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Figure 1- Precipitation and Mean temperature at growth stage of cumin in Kerman
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Table 1- Physical and chemical properties of the studied soil field

Seedl N oje P K oy EC o
Texture (%) (ppm) (ppm) (dSm)
Loamp 0.08 32.80 122 3.36 7.42
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Figure 2- The interaction effect of Irrigation xecotype on damping off infected plants in each plot.
The same letters are not significantly different by LSD test (p< 0.05)
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Figure 3- The interaction effect of Irrigation xecotype on seed weight per plant
The same letters are not significantly different by LSD test (p< 0.05)
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Figure 4- The interaction effect of Irrigation xecotype on seed yield per hectare
The same letters are not significantly different by LSD test (p< 0.05)
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Figure 5- The interaction effect of spermidin xecotype on essential oil yield
The same letters are not significantly different by LSD test (p< 0.05)
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Figure 6- The interaction effect of spermidin xecotype on proline contents
The same letters are not significantly different by LSD test (p< 0.05)
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Figure 1- The interaction effect of brassinosteroid concentrations x spraying time on Vitamin C of strawberry fruit cv. Paros
C: control, Bl: brassinosteroid 0.25 mgl', B2: brassinosteroid 0.5 mgl’, B3: brassinosteroid 0.75 mgl' and, B4:
brassinosteroid 1 mgl”. Ti: 30 days after planting, T2: first blooming T3: green fruit and T4: pink fruit. For each month
means followed by similar letters are not significantly different (p<0.05) by Duncan multiple range test (DMRT)

2929 Sy dre gl an)lass polo & Cod g 4Bl il 8l cxiloss
b gos g 22 093 Job 53 (gielo 5 (il Jglore (¥ JS5) iy
Ol e g S (e /N CalE b g ytalyily Jolore
940V 1y ose Jolowe dols dlge lie 5 A oLS 43 0500 dliss
Mg s wlgicwly Jlogs (V) 2l Liul58] Moy £O liee & 1) 5 Slos
Cod A8 s 53 3)Sles 5 5 Glise ) Gjs R
Oljee dg ptalyionl 208 IS 53 (VF) 950 (Sutd 5
ool 0o (%) ol Lilidl 1y Jalowe dels slge JS 5 0uiiS” sl (slanid
el J5 oo 5y (25 ) am atie aw )3 ) p)S e
2l 4 G o3 Ve 4 Jalors dals dles ilidl 4 s

saS el sl g Jolow sols dge S5
sbaoge 3 Jydoee dolxdlgo J57 0ad plosl Jimghy >
Ol i Bl iul38l caald 4 Caws 0 Hle sladig
L o1 jloi sl 4590 slioge 4 by o ¢ Jglone sl Slgo
039 (M loj > i o p)S (e V ClalE b g plgisnl
Oljeo g yiawlginulyy cdale (il b oS’ (g yaboay (Y JS5) ol
Sl a8 1l lass 5 <l il 35 Jglo sels oo JS
aglay dald U 3o Lacdale ylo 935 s 1) Joloee dols 3lge
2 2 lej 0 eaiS Lol gladd e cash (g)b xe
sty 3 ppS eV gl gl b & ey,



WAD lowli ¥ o)leds e ol o((53y9LiS @lio 5 pole) SLEL pole 4y pis Y'Y o

5 Jodore dols dlge IS l5ee (ial38l s 00 )53 (sl punsSe L ey pbly olS Ll a8 el oads (o)l 5 (V) o
POl 525 3l odel Cay golis aadily cpl 933,50 Lol (sl bl acl)img S JS 45 3 SRl el adg sl
Sled o a1y RNA DNA 5 iolsl carolis ouiSTsl pe slanid oausls!

l_{ Ju)s).\_wlwlf 0529 9 (Y‘\) Cwl 00 ijS)_J clale 9

=
33
43
3 s mB1
i —g #B2
hge ]
B “B3
= B4
k)
Time

g pulgamly Bl 1C gyl o) (S POF ogm Jglowe ol Slge S5 (fime 2 (ildgloe loj X g panlgiend p Al like 31 -V LS
Yo i1 o5 o V g pslyislys BB 520 3 05 o + IV g iaslyisl s B35 o 0,5 oo 10 arg sl 2 B2 30 y2 0,5 o o0
09031 203 0 i )3 S e B9 1,15 (S pSile - yge0 dgue (T 5 ) janw gm0 T3 (25 £908 o T2 . (S5 slis CulS 31 s 59,

A g,la gre gl (STID glaiols Wi
Figure 2- The interaction effect of brassinosteroid concentrations x sparing time on total soluble solid of strawberry fruit cv.
Paros. C: control, B1: brassinosteroid 0.25 mgl“, B2: brassinosteroid 0.5 mgl“, B3: brassinosteroid 0.75 mgl‘1 and, B4:

brassinosteroid 1 mgl™'. T1: 30 days after planting, T2: first blooming T3: green fruit and T4: pink fruit. For each month
means followed by similar letters are not significantly different (p<0.05) by Duncan multiple range test (DMRT)
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Figure 3- The effect of brassinosteroid concentrations x sparing time on inducing sugar of strawberry fruit cv. Paros. C:
control, B1: brassinosteroid 0.25 mgl“, B2: brassinosteroid 0.5 mgl“, B3: brassinosteroid 0.75 mgl'1 and, B4: brassinosteroid

1 mgl™. Ti: 30 days after planting, T2: first blooming T3: green fruit and T4: pink fruit. For each month means followed by
similar letters are not significantly different (p<0.05) by Duncan multiple range test (DMRT)
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Figure 4- Effect of brassinosteroid concentrations (a) and spraying time (b) on pH of strawberry fruit Cv. Paros .C: control,
B1: brassinosteroid 0.25 mgl!, B2: brassinosteroid 0.5 mgl”, B3: brassinosteroid 0.75 mgl™' and, B4: brassinosteroid 1 mgl'.
Ti: 30 days after planting, T2: first blooming T3: green fruit and Ts: pink fruit. For each month means followed by similar
letters are not significantly different (p<0.05) by Duncan multiple range test (DMRT)
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Figure 5- Effect of brassinosteroid concentrations (a) and spraying time (b) on titratable acidity of strawberry fruit. C:

control, B1: brassinosteroid 0.25 mgl', B2: brassinosteroid 0. 5 mgl”, B3: brassinosteroid 0.75 mgl” and, B4: brassinosteroid
1 mgl™. Ti: 30 days after planting, T2: first blooming T3: green fruit and T4: pink fruit. For each month means followed by
similar letters are not significantly different (p<0.05) by Duncan multiple range test (DMRT)
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Figure 6- The interaction effect of brassinosteroid concentrations x spraying time on anthocyanin of strawberry fruit cv.
Paros. C: control, B1: brassinosteroid 0.25 mgl“, B2: brassinosteroid 0.5 mgl“, B3: brassinosteroid 0.75 mgl‘1 and, B4:

brassinosteroid 1 mgl ™. T1: 30 days after planting, T2: first blooming T3: green fruit and T4: pink fruit. For each month
means followed by similar letters are not significantly different (p<0.05) by Duncan multiple range test (DMRT)
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Figure 7— The interaction effect of brassinosteroid concentrationsxspraying time on phenol of strawberry fruit cv. Paros. C:
control, B1: brassinosteroid 0.25 mgl“, B2: brassinosteroid 0. 5 mgl", B3: brassinosteroid 0.75 mgl'1 and, B4: brassinosteroid

1 mgl™. T1: 30 days after planting, T:: first blooming Ts: green fruit and T4: pink fruit. For each month means followed by
similar letters are not significantly different (p<0.05) by Duncan multiple range test (DMRT)
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Figure 8- Effect of brassinosteroid concentrations (a) and spraying time (b) on Carotenoid of strawberry fruit cv. Paros. C:
control, B1: brassinosteroid 0.25 mgl', B2: brassinosteroid 0. 5 mgl”, B3: brassinosteroid 0.75 mgl” and, B4: brassinosteroid

1 mgl™. Ti: 30 days after planting, T2: first blooming T3: green fruit and T4: pink fruit. For each month means followed by
similar letters are not significantly different (p<0.05) by Duncan multiple range test (DMRT)
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Figure 9- Effect of brassinosteroid concentrations (a) and sparaing time (b) on fruit water of strawberry fruit cv. Paros. C:
control, B1: brassinosteroid 0.25 mgl‘l, B2: brassinosteroid 0. 5 mgl'l, B3: brassinosteroid 0.75 mgl‘1 and B4: brassinosteroid

1 mgl'. T1: 30 days after planting, T>: first blooming T3: green fruit and T4: pink fruit. For each month means followed by
similar letters are not significantly different (p<0.05) by Duncan multiple range test (DMRT)
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Figure 10- Effect of brassinosteroid concentrations (a) and spraying time (b) on dry matter of strawberry fruit cv. Paros. C:
control, B1: brassinosteroid 0.25 mgl-1, B2: brassinosteroid 0. 5 mgl", B3: brassinosteroid 0.75 mgl‘1 and, B4: brassinosteroid

1 mgl™. Ti: 30 days after planting, T2: first blooming T3: green fruit and T4: pink fruit. For each month means followed by
similar letters are not significantly different (p<0.05) by Duncan multiple range test (DMRT)
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Table 1-Percentage and type of turf grass in the used
mixed turf grass

S 3 e £ %

Type of turf grass used in the mix
Lolium perenne TAYA 30
Lolium perenne SUBLIME 25
Poa pratensis SOBRA 20
Poa pratensis BALIN 15
Festuca rubra MAXIMA 10
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Table 2- ANOVA of different levels of nitrogen and irrigation regime on the growth properties of turf grass

[CHJOVES g9 ¥ 193 &3l 4y Slaye S5k Mean squares
Source of Degrees of u’-"ﬂ’ ‘_’”L,, 359
variation freedom . - 5O g5 b )
o1y CapiS ew)! 7 09 Suid 95 e
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Density Quality weight Dry chlorophyll
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I .
)_’& . 2 0.176ns 0.763ns 14.76* 304.99** 17.82%* 9.91ns 22.31%**
Replication
Sl w3
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regime
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Error
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Coefficient variance (%)
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ns: no significant difference. *: significant difference at 95% of probability level. **: significant difference at 99% of probability
level.
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Figure 1-Effects of different nitrogen levels and irrigation regimes on density index of turf grass. Numbers followed by the
same letter are not significantly different according to Duncan’s multiple rang test (P<0.05)
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Figure 1-Effects of different nitrogen levels and irrigation regimes on quality and color index of turf grass. Numbers followed
by the same letter are not significantly different according to Duncan’s multiple rang test (P<0.05)
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Figure 1-Effects of different nitrogen levels and irrigation regimes on canopy height of turf grass. Numbers followed by the
same letter are not significantly different according to Duncan’s multiple rang test (P<0.05)
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Figure 1-Effects of different nitrogen levels and irrigation regimes on fresh weight of turf grass. Numbers followed by the
same letter are not significantly different according to Duncan’s multiple rang test (P<0.05)
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Figure 1-Effects of different nitrogen levels and irrigation regime on dry weight of turf grass. Numbers followed by the same
letter are not significantly different according to Duncan’s multiple rang test (P<0.05)
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Figure 1-Effects of different nitrogen levels and irrigation regimes on total chlorophyll of turf grass. Numbers followed by the
same letter are not significantly different according to Duncan’s multiple rang test (P<0.05)
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Figure 1-Effects of different nitrogen levels and irrigation regimes on proline content of turf grass. Numbers followed by the
same letter are not significantly different according to Duncan’s multiple rang test (P<0.05)
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1- Membrane Stability Index (MSI)
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2- Relative Water Content (RWC)
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2- Relative Water Content (RWC)
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1- Membrane stability index
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Table 3- Analysis of variance for membrane stability index and chlorophyll (a, b and total) in pear cv. ‘Shah Mive’

©layo a0l
i 2abie 3131 4y Means of squares
Source of variation Df Lig g lly (adld a Jud,is N JS Judg s
membrane stability index  Chlorophylla  Chlorophyll b Totall chlorophyll
Jailimsl 2 7.82° 0.114* 0.028 ** 0.159 *
Paclobutrazol
2 2 817.93 ** 0.317 ** 0.088 ** 0.792 **
Drought
S5 ol sl 4 159 ™ 0.101* 0.009 ** 0.139 **
Paclobutrazol xDrought
i 18 1.96 0.029 0.002 0.029
Error
Syt eyl 20,3 1.9 352 3.45 2.84

Coefficient of variation (%)

Jopd ) g oy B Jleis] mdaw 3 )5 gxe D gizeyuE iy Ay ik g % NS
ns, * and ** not significant, significant at a=0.05 and significant at a=0.01 level, respectively
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Table 4- Means comparsion for interaction effect of paclobutrazol xdrought on leaf chlorophyll content of pear cv. ‘Shah

Mive’
Treatment Loy lie
Jojl P el < a Judy Is b Judg J5 JS Jedg s
Paclobutrazol Drought Chlorophyll a Chlorophyll b Total chlorophyll
(9/pot) (mg/g DW) (mg/g DW) (mg/g DW)
el 473cd 12 b 5.99 bhc
Control
Sl
4.69 cd 1.16 bc 5.84 bc
Control -0.4 MPa
-0.8 MPa 4.79 cd 111 ¢ 5.9 bc
Jals 5.12 ab 142 a 6.54 a
Control
0.15 452 d 1.19 bc 571 ¢
-0.4 MPa
458 cd 1.17 bc 5.74 bc
-0.8 MPa
aals 521 a 137a 6.57 a
Control
03 4.86 bc 12 b 6.06 b
-0.4 MPa
473 cd 1.15 bc 5.88 bc
-0.8 MPa
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Means following by the same letter in the same column do not differ significantly according to Duncan's multiple test (P < 0.05)
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Table 5- Analysis of Variance for some physiological traits and gas exchange in pear cv. ‘Shah Mive’

Ola o (ke
Slyow .
i e 2 O o Sl S5 55
Source of 833 Sy e ‘J{r‘g?:“ Fowrgid CE gli5e, 55 Slije; colan Gy
variation Df Leaf Proline lubl Photosynthetic Sub- Stomatal Transpiration
: soluble rate stomatal conductance
relative carbohydra
water te Co,
content
ok 1 716.28 "  5546.78 ** 43" 119.68 ™ 9698.92 0.216 ** 37.68 ™
Time (T)
Joil ey
Paclobutrazol 2 6.48 ** 240.90 ** 0.11° 0.26 ™ 329.94 0.0004 ™ 1.03*
(P
X ol
Js3lpsslSly 2 1.19™ 413™ 0.04 " 0.35"™ 261.4 0.0008 ** 0.46 "™
TxP
i 347.94*  3988.62 ** 1.26 ™ 31.85 ™ 4696.29 ** 0.00007 "™ 14.14 **
Drought (D)
|; XTOL:} 2 3419 2844.64° 1.19* 2721 5190.24 ** 0.005 ** 14.90 **
X
x Jojlisslsy
)g 4 1.29* 90.18 ** 0.016 ™ 0.66 ™ 149.47 0.0002 ™ 0.08 ™
Px D
x olej
* Jailigsl 4 0.98 ™ 10.42™ 0.001"™ 0.098 ™ 66.95 ™ 0.0003 ™ 0.053 ™
i
TxPxD
E”” 36 0.99 13.01 0.021 0.806 4559 0.00035 0.189
rror
Coefficient of 1.11 10.1 8.66 7.97 4.22 18.68 6.08

variation (%)
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ns, * and ** not significant, significant at a=0.05 and significant at a=0.01 level, respectively
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Table 6- Means comparsion for interaction effect of sampling time and drought on some physiological traits and gas
exchange in pear cv. ‘Shah Mive’

lyie=e Se S 56
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_— id ks Proline 5 Jgloxe e 7 gl &1439,) i
(S o5 digod Leaf (umol. Total soluble  Photosynthetic Sub- Stomatal Transplre}glo_n
Sampling  Drought  relative 1 carbohydrate rate | (mmol.m™s
_ gr A 21 stomatal  conductance 1
time water pw)  (grioogr (molm™s7)  ~q, |2l )
content DW) ( . (mol.m™s7)
pmol.m
(%) st
O gl CM::J | 93.94 a 253 cd 143 c 1252 a 1409 ¢ 0.122 a 8.10 a
. ontro
PR GES 04
Peack of Mll3a 86.48c 3531 b 202 b 9.36 b 171.8b 0.067 b 6.36 b
Drought 08
stress MIIDa 76.71.d 77.02 a 247 a 745¢c 207.1 a 0.050 b 451 c
3w gy 9 CMM | 93.09ab 24.28 d 138 ¢ 12.86 a 148.2 ¢ 0.126 a 8.01 a
el OO0
Two days ';/”'Da 93.11 ab 2412 d 1.46¢ 12.73 a 144.8 cd 0.118 a 791a
after re- 08
irrigation i 92.79 b 28.3c 139 ¢ 12.67 a 146.4 cd 0.116 a 8.06 a
g MPa
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Means following by the same letter in the same column do not differ significantly according to Duncan's multiple test (P < 0.05)
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Table 7- Means comparsion of drought xpaclobutrazol on leaf relative water content, proline and sub-stomatal CO, in pear
cv. ‘Shah Mive’

ey . St g Slgione odar S35 25 S 5 56
Paclobutrazol " Leaf relative water content Proline Sub-stomatal CO,
(a/pot) 9 () (umol. gr' DW) (umol.m?s?)

o Control 929 b 25.68 d 1445 d
-0.4 MPa 89.45 ¢ 3213 ¢ 168.6 b
Control -0.8 MPa 83.66 e 61.82a 1809 a
aald 93.45 ab 24.14 d 1435 d

0.15 Control
-0.4 MPa 89.76 c 28.36 cd 156.4 ¢
-0.4 MPa 85.56 d 46.65 b 175.3 ab
aals 94.18 a 24.55 d 1456 d

Control
03 -0.4 MPa 93.11 ab 28.50 cd 149.9 cd
-0.8 MPa 92.79 b 4952 b 174.0 ab

L5l oo 2o yd B Jlossl prdaw 3 5SSl glaiels six 905l 5l ealiusl b Hlo dxe AMES] pie oximd )l gt ya 1 aldie g >
Means following by the same letter in the same column do not differ significantly according to Duncan’'s multiple test (P < 0.05)
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Table 1- ANOVA of pomegranate fruit (cv. Shahvar) properties

)3 Ola yo (55ke
i gibe &3 Means of squares
Source of Df gm0 Blaxi 59m0 (339 5. Cowgy Hladle oyl lado oga0 &1 dgp0 (SIS 3
variation Fruit Fruit . Peel Aril Fruit Fruit
. Yield . .
number weight content content Jjuice cracking
fS’L"{,‘ 2 957.7" 34481 176.8" 100.2" 100.2" 116.9" 26.8™
Irrigation
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Error A
Sl Sy
GA; 1 96.1"s 3096™ 33.6" 4.9 4.9 18.7° 438.4™
Sl Sl
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B ol 9 73.1 50.2 8.2 3.11 3.11 23 1.6
Error B

sl (gl gxe pas L NS g doyd ) 50 gl Jluinl paw )0 (g)b dme LS iy 4 i g 5
* and ** indicate significance at 5 and 1% level of probability respectively and " means not significant.

P obre b o yie Cyaws 4 0y9d (pl ) 0 )bl gla 5 bl o
593 81 Jgl g sl JS Ygoma isS n yoalbs cilisen sl
sladdls g5y o pgws 5 po> Cagp sl S 5 S5 Jlo slaasls
laslos dwy oy a5 4 1V (YY) 20 0 0sd (g)ls Jlo Ay
Jieel e {RDI) 6655 a5 5 (SDI) sy o5,

9 (oigy iy ialS Conw ey Juad gl 3 ey ol

Sgm0 dawy

ld sy )0 e byl (gogee Sl ¥ Jada oluly
(322 AY/5) Hlub d)l,jwf sljle i das VAV . SLo b
Dy (330 AY) 0l g wulais 4

Joame 4 giio &S Ul 205 0)0d yuuws S dass 3blie )
Job s (3h,5 U cigmdy) ) olecSs Yoo 3,5 oo (s)bw



YOV o Sapmd Sluogas p (golnlnS byl pid i nasl S (£l Jploro 351 (om0

Ul ol ogee 2l (g cpl gl SY (V) olylSen g 5lo] oS wlodd pgw g pgd Sl Cugi I Jols S S Sl aons
ol andlas 55,8 by als 5l i 1y bl pS b les dlie ;3 bylass ol 3 0ad JSt5 (ol ogee ol (ol axs >
Anles )] ol el s g Aslgs Syl inya .l 0 yieS 1o 28 Lawgio job 4 Jals b

e 08 1 o300 ooy 1 sl Sy o Slalgone 5 5l oo 1Y g
Table 2- Effect of irrigation and GAs application on pomegranate fruit (cv. Shahvar) properties

Slaxs Cowgs yladie oyl Jlade . bgwe SAS
s s9x0 (359 3 ySdes ) 2 e ] WP
P o090 . . Peel Aril . Fruit
Treatment Fruit Fruit Yield content content Fruit cracking
rur weight Kg/tree juice (%
number g (g) ( 4 ) (%) (%) jur (%) (%)
al 108.3 a 2378 b 256 b 35.1 a 64.8 b 366 b 59 b
Control
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<= SDI
Irrigation s o s
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RDI
el Sy 0 98.3 a 2473 b 243 a 30.7 a 69.3 a 374 b 84 a
GA; (ppm) 150 943 a 270.0 a 26.7 a 31.6 a 68.4 a 392 a 56D

it Jbsize (PO.05)HSD (ygol i 51 Jole o clyr g csior 2 0 Syide B9 > sl slo (550l
Means in each column, for each factor with the same letters are not significantly different using HSD (P< 0.05).
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Table 3- The effect of GA application on pomegranate fruit (cv. Shahvar) weight and cracking under deficit irrigation

conditions
&b ol Sy 290 09 dgm0 S5 5
Irri " GAs Fruit weight Fruit cracking
rrigation o
(ppm) () (%)
Jals 0 230.7 ¢ 7.1b
control 150 2451 ¢ 46¢
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SDI 150 2119d 6.5 be
sdigh a5 (5l oS 0 3113 b 6.4 be
RDI 150 353.1a 5.6 be

s Jbsize (P<O.05) HSD (01 fai 51 Jole 2 sl 5 osios 2 5 Syt B9 > (sl sloeSilie
Means in each column, for each factor with the same letters are not significantly different using HSD (P< 0.05).
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Figure 1- The effect of GAs application on pomegranate (cv. Shavar) weight loss under deficit irrigation at different storage

periods
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Figure 2- The effect of GAs application on TSS:TA ratio of pomegranate fruit (cv. Shahvar) at different storage periods
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Table 4- Interaction between deficit irrigation and GAs application on antioxidant activity and total anthocyanin content of
pomegranate fruit (cv. Shahvar) at different times of storage
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Irrigation (ppm) Sl g PUSVEE RPN RS VY Coild PURTEVCE PR WveT
At harvest 9" week 18" week At harvest 9" week 18" week
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RDIosigd ol (s el 150 41.36 cd 33.74 30.55 4.89 582 ¢ 5.58

% Ns Ns Ns E Ns

it I3 gze (P<O.05)HSD igofl fas 51 g 2 53 S e By sl (slo Sl
el ()b ime pae Sl NS g so)y K gllas Jloinl o ) (gl sne ,S5LES
Means in each column followed by the same letters are not significantly different using HSD (P< 0.05).
** indicate significant (P<0.01) and Ns means not significant.
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Introduction: One factor that is of great importance to the cultivation of flowers and ornamental plants, is
the media. Planting plants in containers as an important component of the nursery technology has grown.
Compared with farm volume, growth media used for each plant greatly reduce plant growth that largely
influence by the physical and chemical properties of growth media used. Therefore, good management of potted
plants bed will cause the plants have good quality. A good growth media with optimal physical and biological
properties, relatively inexpensive, stable and style enough to work should be available. The Burgers showed that
composted green waste can be used as substrates for soilless cultivation and improve the water-holding capacity
of soil. The garden has a range of materials including hardwood and softwood bark, leaves, soil, waste, sewage
sludge and coconut (cocopeat) that has been used as a seed bed. According to the economic issues and increasing
moisture storage, palm peat substrates are primary material that can be prepared as a good growth medium for
the producing's presented level Country. Peat moss is not applicable to all plants because of high cost and poor
absorption characteristics like low pH and low water holding capacity . This study was conducted to investigate
the possibility of replacing peat moss palm waste and the effect of it on growth characteristics were studied.

Materials and Methods: The experimental design was completely randomized design with four replications
of eight treatments. The compressed unit (block) was supplied and commercial cocopeat was used because of
reducing the cost of transportation. Before applying this material, the amount of water was added for opening up
and voluminous and become it completely uniform. In treatments containing sand + perlite, these four types
volume ratio of 1:1 and mixed with sand + perlite were used. First, wooden cuttings of pandanus in a bed of sand
rooted in the greenhouse, then the rooted cuttings were transferred to pots with a diameter of 17cm. The pots
were filled with the examined material. After planting in pots in a greenhouse with temperature of 20-25°C in
winter and 30-35°C in summer were kept on planting plans. The indicators of growth including stem diameter,
stem length and lateral shoot number, leaf area and chlorophyll index were measured. Analysis was performed
on data using SPSS 16. Comparisons were made using one-way analysis of variance (ANOVA) and Duncan’s
multiple range tests. Differences were considered to be significant at P < 0.05.

Results and Discussion: Vegetative characteristics of pandanus plants were significantly different from each
other. Results showed that the mean media of cococheps and 50% peat palm + 25% sand + 25% perlite had the
highest leaf area with 413.97 and 378.69cm? respectively and non-significant difference was showed. Means
followed by same letter are not significantly different at P<0.05 probability using Duncan's test. The highest
(17.03) and the lowest (9.47) chlorophyll index were obtained from the cococheps medium, and 50% cococheps
+ 25% sand + 25% perlite medium, respectively. Plant height of the 50% peat palm + 25% sand + 25% perlite
media with 40cm and the lowest mean with 17.50cm in the 100% peat moss were obtained and a statistically
significant difference was showed. Adding 25% sand + 25% perlite substrates had positive effect on growth
indices such as No. of leaves/plant maximum. The highest value of chlorophyll a, b, total chlorophyill,
carotenoids and sum pigments in of 50% peat palm + 25% sand + 25% perlite media with average of 11.35, 7.43,
18.78, 3.47 and 17.86g/ml™ were obtained. Minimum value of chlorophyll a, b and total chlorophyll were in
50% cocopeat + 25% sand + 25% perlite media with average of 6.70, 3.23, 9.93, 2.28 and 12.21 g/ml™.
Chlorophyll has primary basic role from view of absorption and use of light energy in photosynthesis.

Conclusions: Applications of medium with perlite-sand substrate in organic cultivation had positive effects
on the parameters of the plant height, chlorophyll index, number of leaves/plant and leaf area that had the highest
amount and also the highest amount of main sucker and number of sucker/plant belonged to peat palm medium.
High photosynthetic pigments were produced by using 50% the peat palm + 25% sand + 25% perlite medium.
According to the result of growth indices, palm peat was the best growth culture medium due to a very low cost
and having characteristics such as the low pH water absorption and good files for all plants especially pandanus
plant. The result of this study agree with other research. Cocopeat caused the best growth of plants due to its
physical and chemical properties. Cocopeat had the best water holding capacity because the sponge property and
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2- Horticulture Department, Islamic Azad University, of Jiroft, Iran
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having the smallest particle size. But the state does not cause flooding in the pot because it is the property of the
capillary bed and slowly loses its water.

Keywords: Growth, Media culture, Pandanus, Photosynthetic pigments, Sucker
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Introduction: Roselle (Hibiscus sabdariffa L.) belongs to the Malvaceae family, and is an annual or biennial
plant that cultivated in tropical and subtropical regions for its stem fibers, eatable calyces, leaves and grains.
Roselle is resistant to relatively high temperatures throughout the growing and fruiting times. Continuous use of
chemical fertilizers destroys the soil ecological balance, reduces soil fertility and groundwater pollution is
caused. In contrast, organic fertilizers are very safe for human health and the environment. It is made by
recycling organic material as plant and animals waste, and food scraps in a controlled process. Of the organic
fertilizers can be noted to compost, vermicompost, cattle manure andhumic acid. The study was carried out in
order to sustainable agriculture. The aim of this study was to investigate the effects of organic and chemical
fertilizers on some quantitative traits and anthocyanin of roselle.

Materials and Methods: The experiment was performed in complete randomized block design with ten
treatments and four replications in research field of agricultural faculty, university of zabol. The treatments
included T1: control, T2: NPK in a ratio of 2:1:1 (300 kg ha-1), T3: cattle manure (20 t ha-1), T4: compost (10 t
ha-1), T5: vermicompost (5 t ha-1), T6: humic acid foliar in a ratio of 1.5 per thousands, T7: 50% of T2 and T6 ,
T8: 50% of T3 and T6, T9: 50% of T4 and T6 and T10: 50% of the T5 and T6.

Five plants were chosen and an average of five plants was calculated as the single plant for measuring of
variables that included the height, number of branches, stem diameter, shoot fresh weight, number of fruits per
plant, fruit weight, number of seeds per plant, fresh and dry weights of sepals, inflorescence length, length and
diameter of fruit. Method of Wagner has been used for the anthocyanin measurement.

Results and Discussion: Results of this research showed that the application of different fertilizers increased
the height, number of branches and stem diameter per plant in different stages of growth. Mean comparison
showed that there were significant differences between the treatments and control in most traits, so that the
maximum height, number of branches and stem diameter belonged to the treatment of organic and chemical
fertilizer with humic acid (T8, T9 and T10). The highest number of fruits and seed yield per plant (41/98%) was
obtained from the T9 treatment compared to the control. This result was corresponded with the results of other
researchers in the roselle.

The result showed that inflorescence length, length and diameter of fruit had the highest values by using the
cattle manure + humic acid (T8); and so measured characters had the lowest values in control treatment. Effect
of different fertilizer treatments on fruit fresh weight, fresh and dry weights of sepals had statistically significant
differences. The highest and the lowest values of fruit fresh weight, fresh and dry weights of sepals were
obtained from T9 treatment (compost + humic acid) and control treatment, respectively.

Compost improves conditions for the plant growth. Humic acid stimulates the growth hormone and increases
the absorption of nutrients by plant. So, with these reasons it seems that higher growth features and further calyx
yield were achieved by applying compost + humic acid than other treatments.

The effect of treatments organic and chemical fertilizers with humic acid on the amount of anthocyanin was
higher compared with using them separately. Compost, vermicompost and cattle manure fertilizers are
containing humic acid substances and humic acid (phenolic compound derivatives) is a precursor for the
synthesis of anthocyanidin (flavonoid structure), therefore they correlated with the increasing anthocyanin in
treatments organic fertilizers and chemical with humic acid.

Conclusions: The results showed that all applied fertilizers treatments improved growth features, further
calyx yield and anthocyanin amount, than the situation of non-use of fertilizer. Nevertheless, the effect of the
treatments organic fertilizers with humic acid on vegetative growth, fruit and sepals yield and anthocyanin
content per sepals was higher compared with using them separately and using chemical fertilizers.

Therefore, to achieve maximum vegetative growth, fruit and sepals yield and anthocyanin content per sepals
using treatments of organic fertilizers with humic acid were better than other fertilizer treatments in this research.
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Therefore, it seems that, in terms of sustainable production and the environmental protection of roselle,
applications of organic fertilizers may be viable alternatives to chemical fertilizers.

Keywords: Anthocyanin, Fertilizer, Humic acid, Roselle
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Introduction: Rosemary (Rosmarinus officinalis L.) is a perennial, ever green and fragrant plant belongs to
Lamiaceae family. Vegetative parts of this plant have essential oil and compounds with antioxidant and antibacterial
properties which are used extensively in pharmaceutical, food and cosmetic industries. The use of biofertilizers such as
vermicompost and Nitroxin could have beneficial effect on production of rosemary by increasing the production of
plant growth hormones and the availability of macro and micro nutrients in growing media.

Materials and Methods: The effect of vermicompost and Nitroxin biofertilizers was investigated on growth,
yield, the amounts of photosynthetic pigments, flavonoid, essential oil percentage and yield of rosemary. The
experiment was based on a randomized complete block design with two factors, including vermicompost (0, 10,
20, 30 and 40% w/w) and Nitroxin (inoculated and non-inoculated with Nitroxin) with four replications. This
research was done at Sari Agricultural Sciences and Natural Resources University, Sari, Iran, in 2012-2013.
Uniform one-year old rooted rosemary cuttings were selected for this experiment. Before planting, rooted
cuttings were treated in diluted Nitroxin solution in water (1:10) for 10 minutes. After planting, rosemary plants
were fertilized twice by Nitroxin for every 45 days according to the producing company recommendation.
During growth period, irrigation was done according to plants requirement. At the end of experiment, parameters
such as plant height, shoot fresh and dry weight, root dry weight, chlorophyll a, total chlorophyll, leaf flavonoid
and essential oil yield were measured. Data was analyzed using standard analysis of variance (ANOVA) using
the general linear models procedure of SAS, (version 9.1; SAS Institute, Cary, N.C.). Differences among means
were tested by least significant difference (LSD) (p <0.05).

Results and Discussion: Obtained results showed that the application of different levels of vermicompost
and Nitroxin inoculation and their interactions had significant effect on some rosemary morphological and
physiological properties such as plant height, shoot fresh and dry weight, root dry weight, chlorophyll a, total
chlorophyll, leaf flavonoid and essential oil yield. The interaction of vermicompost and Nitroxin were highly
significant for shoot weight. The highest fresh weight (71.55g) for each plant were obtained from 40%
vermicompost with Nitroxin inoculated treatment. The lowest fresh weight (45.62 g and 44.49) belonged to 10%
vermicompost and control treatments, respectively. Shoot dry weight yield was also affected by vermicompost
with Nitroxin interaction and was highly significant. The highest dry weight (31.37 g) was obtained from 40%
vermicompost with Nitroxin inoculated treatment while the lowest dry weight (18.68 g and 18.79 g) was
observed in control and Nitroxin treatment, respectively. The amount of chlorophyll a and total chlorophyll were
affected by vermicompost with Nitroxin interaction too. The highest amount of chlorophyll a (25.89 mg/g) was
observed in 30% vermicompost treatment. The highest amount of chlorophyll b (2.13 and 1.81 mg/g) belonged
to 20% and 30% vermicompost treatments, respectively and , the highest amount of total chlorophyll (27.7
mg/g) was measured in 20% vermicompost in combination with Nitroxin inoculated treatment. The highest
amount of leaf flavonoid (6.25 mg/g) was determined in 10% vermicompost with Nitroxin inoculated treatment.
The highest essential oil yield (0.263 and 0.272 g per plant) was obtained from 20% and 30% vermicomposts
treatments, respectively. According to the presented results, amendment of growing media with vermicompost
and Nitroxin inoculation significantly increased quantity and quality properties of rosemary.

Conclusions: The presented results showed that the use of vermicompost, and Nitroxin separately or in
combination have positive effect on growth yield, pigments formation and essential oil yield of rosemary. The
increased fresh and dry yield of rosemary in this study could be the result of optimum condition of growth media
provided by vermicompost. The use of vermicompost increases water holding capacity and better ventilation
environment for plant roots. In addition, the presence of vermicompost in growing media provides greater
nutrient availability for plants and therefore increases plant fresh and dry yield. This greater nutrient availability
could be due to increased microbial population and their activities in vermicompost- amended growth media.
Keywords: Biofertilizer, Essential oil yield, Flavonoid
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Introduction: Salinity is one of the most important environmental factors that regulates plant growth and
development, and limits plant production. Researchers have shown that some plant growth regulators such as
nitric oxide improve the plants resistance to environmental stresses such as heat, cold, drought and salinity.
Sodium nitroprusside (SNP) commonly has been used as nitric oxide (NO) donor in plants. NO is a diffusible
gaseous free radical. Low concentrations of NO inhibit the production of reactive oxygen species and protect
plants against ROS damages. The aim of this study was to evaluate the role of SNP as NO donor on salt
tolerance of Calendula officinalis and its effects on some morphological, physiological and biochemical
characteristics of this plant.

Materials and Methods: In this study, the effects of salinity (0, 25, 50, 75 and 100 mM) and sodium
nitroprusside (0.0, 0.25, 0.50 and 0.75 mM) on morphological and physiological characteristics of Calendula
officinalis L. were investigated. Total leaf area and number of leaves were determined in the end of the
experiment. Electrolyte leakage was used to asses” membrane permeability. This procedure was based on Lutts et
al.,1995. Soluble sugars were extracted and estimated by the method of Irigoyen et al., 1992. Chlorophyll a, b
and carotenoid content were calculated from the absorbance of extract at 653, 666 and 470 nm using the formula
of Dere et al., 1998. Proline was extracted by the method of Bates et al., 1973. DPPH radical- scavenging
activity of sample was performed as described previously of Cleep et al., 2012. The SAS software was used for
the analysis of variance (ANOVA), comparisons with P<0.05 were considered significantly different.

Results and Discussion: In this research NO can reduce the adverse effects of salt stress. When Calendula
plants were grown under 100 mM NaCl without SNP application, total leaf area and number of leaves were at
least compared to control and other treatments. The concentration of 0.25 and 0.5 mM SNP with 50 mM NacCl
caused to increase the total leaf area and the number of leaves compared to control. This is possibly a cumulative
impact generated by SNP through the regulation of exo- and endo-B-D-glucanase in the cell wall. These
promoting effects of NO were evidenced by using NO-deficient mutants, where enzyme activity decreased and
plant growth remained restricted. The exo- and endo-p-Dglucanase enzymes hydrolyze glycosidic linkages
between glucose units within the cell wall to favor loosening and increase cell extensibility. Electrolyte leakage
was increased by salt treatment, however 0.25 and 0.5 mM nitric oxide significantly decreased electrolyte
leakage in 50 mM NaCl concentration under salt condition. We found that applied antioxidants, SNP (NO donor)
had a protective effect on salt induced membrane damage. Soluble sugar content was increased by salt treatment,
thus application of 0.5 and 0.75 mM SNP increased soluble sugar content compared to control. The mechanism
of NO induced sugar synthesis still needs to be further explored. Chlorophyll a and b content were decreased
with increasing NaCl concentration but cartotenoid content was increased with increasing salt stress. Foliar
application of SNP could increase chlorophyll a and b content in 50 mM NaCl. Salt stress significantly induced
accumulation of proline in Calendula leaves and application of 0.25 and 0.5 mM of SNP significantly increased
proline concentration under salt stress. High levels of accumulated proline enabled the plant to maintain turgor
and thus water potential. The role of proline has been established as a compatible solute under stressful
conditions. Our experimental data showed that the DPPH radical- scavenging activity was significantly increased
after NaCl treatment. Treatment with 0.5 and 0.75 mM SNP resulted in a remarkable increasing in the activity of
DPPH radical- scavenging until 50 mM NaCl. Increasing of DPPH radical scavenging activity in plants usually
depends on the antioxidant metabolites. The stimulation of antioxidant capacity of NO might be attributed to
induction of antioxidant metabolites synthesis. However, the effectiveness of NO is dependent on its time of
application, stage of development at which NO application or stress is applied to plants, type of variety and
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environmental conditions.

Conclusions: Our study demonstrated that NO can effectively protect Calendula seedlings from salt stress
damage by enhancing DPPH radical scavenging activity, proline, chlorophyll content, soluble sugar and
decreasing the electrolyte leakage. In morphological traits, the concentrations of 0.25 and 0.5mM SNP, in
physiological traits 0.25, 0.5 and 0.75 mM and in biochemical traits 0.5 and 0.75 mM were effective under salt
stress conditions.

Keywords: Proline, Reactive oxygen species, Sodium nitroprusside, Soluble sugars
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Introduction: The maintenance of the quality of fresh produce is still a major challenge for the consumers.

The most important qualitative attributes contributing to the marketability of fresh fruit a reappearance, color,
texture, flavor, nutritional value and microbial safety. Storage conditions of product after harvest and storage
duration are important factors with specific effect on products qualitativeproperties such as acidity, soluble solids
materials, phenolic compounds and density. The amount of soluble solids materials is an important qualitative
factor that is directly related to fruit quality and ripening.The existence of phenolic compounds, phenol
absorption and changes phenol in product has caused changes in color. Shape, size, arithmetic mean diameter,
geometric mean diameter, mass, volume, density, and sphericity coefficient are some of the physical properties
of products that are crucial to analyze the behavior of matter in the handling.Furthermore, adequate knowledge
about the physical properties of the products is of high importance in machines design, transportation and
processing of product.

Materials and Methods: In this study, two types of olives, which were bitter and sweeten with
1.5%NaOHbefore the storage, were collected and their physical properties (length, width, thickness, arithmetic
and geometric mean diameter, sphericity coefficient, mass, volume, density and primary moisture) were
evaluated. Then, to study the effect of storage duration,the sweetened olives were stored at two temperatures
(25°C and 4°Ctemperature of the refrigerator) for 3 months,and during this period, sampling was performed at
10-dayintervals and the amount of total acidity (TA was determined by diluting each 1 ml aliquot of strawberry
juice in 10 ml distilled water and then titrated to pH 8.1 using 0.1 N NaOH), total soluble solids materials (TSS
was determined by a handheld refract meter device and expressed as ° Brix), phenolic compounds and the
density were measured. The study was carried out as factorial based oncompletely randomized designwith two
independent factors of temperature and storage time.

Results and Discussion: Results obtained for physical properties showed that the means of length, width and
thickness in sweet olive were 9.72, 1.34 and 1.11%respectivelyhigherthan bitter type. Penetration and absorption
of NaOH and processing methods of the product can be considered among the possible causes of this increase.
Linear regression relations between physical properties for sweet and bitter olives showed that mass and volume
of fruit are estimated accurately according to the main dimensions. The results of data variance analysis also
showed that density and soluble solids materialswere significantly affected by the main and interaction effects of
the two factors at 1% probability level. Moreover, the main effect of storage time on total acidity and phenolic
compounds was significant at 5% and 1% levels, respectively With increasing storage time, density of sweet

olive increased and soluble solids materials and phenolic compounds decreased. Acidity changes of olive during
storage fluctuated, and an increase was found in the values of density and soluble solids materials along with
theincrease of storage temperature from 4°C to 25°C.With respect to density, the third month of storage
showedhigherincrease compared toother months, and maximum value was reported for sweet olive in
temperature of 25°C and 19"day. Increase ofstorage duration resulted in the reduction of moisture
content,whichin turns leads to the reductionof product volume and increase of density. The reductionfound in
acidity in the second and third months of storage resultedfrom maturation and ripening processes of the fruit.
Organic acids are a source of energy,which are consumed in the time ofmetabolism increaseand fruit
ripening.Decreasein phenolic compounds also occurs as the result ofphenol penetration from olive flesh into the
water - salt solution.
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Conclusion: Results of this study showed that length, width, thickness, mass and volume of sweet olive
weregreaterthan bitter type, but,by contrast,sphericity coefficient was higher in bitter olive. Moreover, storage
time, increase caused an increase in thedensity of sweet olive and decrease insoluble solids materials and
phenolic compounds.There was fluctuation inacidity during different storage times. An increase was found in the
values of density and soluble solids materials along with the increase in storage temperature from 4°C to 25°C.

Keywords: Acidity, Density, Phenolic compounds, Soluble solids materials
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Introduction: Spinach is an important leafy vegetable in the cold season, and despite the fact that is
considered as low-calorie food source contains 5|gn|f|cant amount of minerals such as iron, and vitamin A and C.
According to the University of Utah 3.8 dS m™ is salinity tolerance threshold for the spinach and yield decrease
that have been reported by 10%, 25% and 50% at 5.5, 7 and 8 dS m™ salinity. The necessity to supply adequate
potassium has been demonstrated in salinity conditions. In salt stress conditions, foliar application of K in
spinach, reduces the harmful effects of salt and increase the ratio of potassium to sodium (1.61 to 2.72). Foliar
application of K with prevent of potassium transfer from root to shoot is causing continuation of photosynthesis
and reduce the effects of salinity. Absorption of potassium from the leaves depends on the type of used
compound. In this context, characteristics of plant (leaves with a waxy composition, duration of growth and leaf
area) are important. 100 kg ha™ of potassium in salt stress conditions by reducing the absorption of sodium,
increased salt tolerance on the sunflower.

Materials and Methods: In order to evaluate the foliar application of K on the yield and yield components
of spinach in salt stress condition, a study was conducted in 2012 by using split plot randomized based on
complete block design with four replications at Isfahan Agricultural and Natural Resources Research Statlon
Three levels of irrigation water salmlty consisted of a control (2 dS m™), well water with salinity (4 dS m™) and
well water with salinity (8dS m™) arranged in main plots and two levels of control and foliar applications of
potassium fertilizer containing potassium oxide solubility in water (2.5 ml per liter) arranged in subplots.
Statistical analysis was conducted by using SAS software and statistical tests were compared with Duncan at 5
percent.

Result and Discussions: The results showed that the yield of spinach with foliar application of K and 4 dS
m™ salinity was equaled 35300 kg ha™ which had not significantly different from control treatment. Foliar
application of K and 8 dS m™ salinity, and also 8 dS m- sallnlty and Wlthout foliar potassium, had 20.2 and 38%
yield reduction, respectively. In salinity 2.1, 4 and 8 dS m’ plants m™ were 40 38.1 and 29.1, respectively. Leaf
dry matter percent was improved with foliar application of K in 8 dS m™ salinity. Effect of potassium, as
modulators of salt in spinach, by researches of Shannon and Greve (24) and Kaya et al (14) have also been
emphasized. Spinach leaves number was from 11.4 to 16.7 in different treatments. Foliar application of K in 4
and 8 dS m™ salt treatment was increase in the number of leaves. This increased in treatment of 4 and 8 dS m™
was 15.3 and 28.9 percent, respectively. In both saline treatments of 4 and 8 dS m™, leaf length was positively
affected by the application of potassium but in salinity 4 dS m™ (unlike the eight salinity dS m™) leaf width was
not affected by the potassium spraying. The ability of plants to maintain intracellular potassium to sodium ratio
leaves in certain extent is necessary for a salt tolerance. In fact, the application of potassium in salinity

conditions by increasing the concentration of the K in organs is a kind of acclimation to the salt stress and
activates repair mechanisms of the damage against of stress agent. The Iength of tail leaves in 4 dS m™ salt was
not significantly affected by the spraying of potassium while in 8 dS m™ salinity, spraying potassium led to an
increase of 28 percent in length of leaf tail. The effect of K application on the dry matter content in the 8 dS m™
salinity was statistically significant. Potassium is the most abundant cation-forming in many plants (typically
more than 10% of dry weight) and less than 10 grams per kg™ of dry weight appear deficiency symptoms in most
plants.

Conclusion: According to the results, in salinity conditions, the foliar application of K can be used as a
factor to reduce the harmful effects of salinity. While the lack of fresh water for irrigation in arid and semi-arid
crops has become a challenge, attention to the moderated mechanisms of the harmful effects of salt, is one of the
approaches to face the challenges ahead.

Keywords: Dry matter percentage, Length of blade, Modulators of salt, Sodium, Leaf width
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Introduction: Plants are usually exposed to different environmental stresses which limit their growth and
productivity as well as cause considerable loss of worldwide agricultural production. One of the most important
factors affecting plant and production of secondary metabolites is the salt stress. Salinity of soil or water is one
of major stress, obstacles to increase production in plant growing areas throughout the world and especially in
arid and semi-arid regions it can severely limit plant production. Iran is among the world's arid and semi-arid
land, and faces water resources shortage and saline lands. According to the concept of sustainable development
and role of Agriculture, using saline water and soil resources seems mandatory. 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
were fundamentally produced by genetic processing, but, their biosynthesis are strongly influenced by
environmental factors. It means that biotic and abiotic environmental factors affect growth parameter, essential
oil yield and constituents. Abiotic environmental stresses, especially salinity and drought have the most effect on
medicinal plant. Medicinal plants cultivation is one of ways to exploit these resources. Essential oils help to
easier adapt to the environmental stress conditions. Also, essential oils are not constantly in the quantitative and
qualitative terms. They are changing continuously, due to the requirements of the environment, and to individual
survival. The different results were dedicated from the effect of salinity stress on the quantitative and qualitative
parameters. Lavender (Lavandula angustifulia Miller) is a perennial woody medicinal plant that cultivated for its
an essential oil in leafs and flowers. Major parts of Lavender produces essential oil are flowers and leaves.

Materials and Methods: This experiment was carried out using a randomized complete block design with
three replications to study the effect of salinity stress on growth parameters, essential oil constituents and yield
of Lavender (Lavandula angustifulia) at the Horticultural Sciences Department, Plant Product faculty, Gorgan
Agricultural Sciences and Natural Resources University. Lavender plants were obtained from seed plantation.
The seeds in this investigation were obtained from the Institution of Forests and Range researches in Tehran.
After three weeks stratification (4°'C) and germination, five plants were transplanted into similarized pots that
were filled with perlite and cocopeat (2:1). Irrigation treatments with hydroponic solution were completed during
germination until stage of 6-8 leaf. Then, five levels of salt stress, including 0, 25, 50, 75 and 100 mM NaCl
levels were investigated during four months, applied in hydroponic. Length, shoot wet weight, root wet weight
and root dry weight were measured at full flowering stage (after five months). The same time in order to evaluate
percentage and composition essential oil, each plant were harvested and dried under room condition. After two
weeks, Clevenger method was used to extract the essential oil from the plant foliage. The obtained essential oil
were measured for calculating of essential oils percentage and then, analyzed by using GC/MS (Gas
choromatography-mass spectrometry) for identification and quantification of the components. Statistical analysis
of data was used with SAS software and charts preparing was done with Excel software. Mean comparison with
LSD’s test in 5 percent probability was used.

Results and Discussion: Results indicated that salinity stress motivated a significant influence in all of the
growth parameters and essential oil yield and percent in P < 0.05. Increasing salt of the soil led to reduce in stem
length, shoot wet weight, root wet weight and root dry weight and increase length of root and leaf essential oil
percent at first, and then led to reduce these two parameters.

The highest values of the essential oil percent were obtained from second level of salinity. Also, it was
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reported that salt stress had a significant effect on yield and percent of essential oil that was similar to our
finding. This was reported that percent of essential oil in each plant and composition of essential oil changed.
According to the results of this research, salinity treatment significantly increased essential oil percentage in
Lavandula angustifulia.

Conclusion: The most important of leaf essential oil component is Borneol that was increased. So, the
medium level of salinity stress caused to increase in percent and quality of lavender essential oil.

Keywords: Borneol, Growth parameters, GC-MS, Hydroponic, Medicinal plant
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Introduction: The fruit of the date palm (Phoenix dactylifera L.) is a basic dietary component of people
living in the arid and semiarid regions in the world. It has a significant economic and social contribution in
peoples livelihoods of particular regions. Although Iran with an annual production of more than 1,000,000
tonnes (15% of total world production) is the second largest producer of dates in the world, little is known about
the composition of different varieties and the physicochemical changes of fruit during development.

Materials and Methods: In this research different compounds such as moisture percent, protein, minerals,
fructose and glucose, cartenoid, organic acid, phenolic compunds of piarom, Shahani and Deiry were studied.
Three types of dates, including soft date (Shahani), semi-dry date (Piarom) and dry date (Deiry) varieties were
used . Fruit collected at tamar stage. A Number of fruit samples were sorted, cleaned and packed in polyethylene
bags and stored at 4 °C for physical and chemical analysis. Another fruit samples were immediately frozen and
kept at -80 °C until biochemical determinations. Total soluble solids (TSS) percentages were determined using

hand refractometer. The pH values were determined by using pH-meter. The developed color (Carotenoid) was
measured at 470 nm length, using UV-VIS spectrophotometer (Varian cary 50 Australia). The amounts of
pigments were calculated according to Lichtenthaler and Wellburn (20??) method. Glucose and fructose were
analyzed by high-performance anion exchange chromatography (HPAEC-PAD) method. Total phenols were
determined using Folin—Ciocalteau reagents. The determination of flavonoids was performed according to the
colorimetric assay of Kim. Soluble tannins were colorimetrically determined as described by Taira (207?).
Moisture contents were estimated in accordance with the methods of the AOAC. Organic and phenoilc acid
contents were measured by HPLC. Trace metals analysis were carried out with atomic absorption
spectrophotometer.

Results and Discussion: According to our results, Shahani, Piarom and Deiry (soft, semi-dry and dry
cultivars, respectively) showed significant differences (p < 0.05) in most properties. Shahani had higher moisture
(%) rather than Piarom (%) and Deiry (%) indicated these Iranian date varietes have moisture close to Saudi date
cultivars (7.8% and 27.6%). However, these values are very different from those reported for the Moroccan dates
(4% and 11.90%). Deiry had the highest proteins (7.3%) as compared to other cultivars. Analysis of variance
showed a significant difference (p < 0.05) between the values of reducing sugars (glucose and fructose) for all
studied dates cultivars. Shahani had the highest reducing sugar (63.8%) and showed significant differences in
comparison to Piarom (%) and Deiry (%). There were no significant varietal differences in the fructose/glucose
ratio (p < 0.05). The glucose content was higher than the fructose content in all varieties. Consequently, glucose
to fructose ratios were >1..T he total phenols content considerably varied from 18 to 40 mg gallic acid
equivalents/ 100 g FW of the sample. According our result, total phenolic contents of dry dates were
significantly (p < 0.05) higher than those of soft dates. Among the studied varieties, Deiry had the highest
amount of total phenolicsas others reported dry cultivars have more phenols compared with soft cultivars. Deiry
showed the highest and Shahani the lowest concentration of flavonoid and tannin content. Potassium was the
most abundant mineral with a concentration of 1170-2440 mg/100 g. A little significant varietal difference was
existed in iron, zinc, sodium and magnesium minerals ( p < 0.05). Interestingly, all the cultivars were extremely
low in sodium (126-134 mg/100 g). Our result fell more or less within the ranges reported by other researchers.
Piarom has the highest organic acid compared with other cultivars.

Conclusions: This study provides an overview of the physico-chemical properties of date varieties. Our
results showed that compounds and chemical compound variations mainly depended on the cultivar. Generally,
It could be inferred from the present study that Iranian date palms would serve as an important source of mineral
for human beings.
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Introduction: Cucumber is one of the most important vegetable crops for the local consumption and
exportation. The use of grafted vegetable seedlings has been popular in many countries during recent years.
Growing fruit-bearing vegetables, chiefly tomato, cucumber and watermelon through grafted seedlings become a
widespread practice worldwide. Grafting is a valuable technique to avoid soil-borne diseases, provide biotic and
abiotic stress tolerance, enhance nutrient uptake, optimize water use, and increase fruit yield and quality.
Vegetable grafting is a new topic in Iran and there are a limited number of studies on grafted vegetable
production. However, attention to grafting by researchers has recently increased. Suitable rootstocks should be
identified and characterized for the effective utilization of grafting. The rootstock's vigorous root system
increases the efficiency of water and nutrient absorption, and may also serve as a source of endogenous plant
hormones, thus leading to increased growth and yield in addition to disease control. In the present study, we
investigated the response of two Cucurbita sp. and an Iranian melon as rootstocks for cucumber.

Materials and methods: In order to study the effect of cucurbit rootstocks and grafting method on growth,
yield and fruit quality of cucumber (Cucumis sativus cv. Super Dominus), an experiment was conducted as a
factorial design in the base of RCBD with three replications in the greenhouse and research farm, University of
Zanjan. Treatments were included three rootstocks (Cucurbita moschata L., Lagenaria siceraria and Cucumis
melo L.) and ungrafted plants (control) and two grafting method (hole insertion and splice grafting). Seeds were
sown simultaneously in plastic pots. For obtaining the same stem diameter of scion and rootstocks, cucumber
seeds were planted four days earlier than rootstocks seeds. The seedlings were grown in an environment-
controlled greenhouse with 25/20 day/night temperatures. When seedlings reached the first true leaf stage
(diameter of the leaf was about 2 cm) the grafting was performed. After grafting, grafted plants were transferred
to a mist chamber for post-graft care (>95% RH, 27-30 °C) for 10 days, after which the relative humidity was
reduced gradually for acclimatization. After 20 days of grafting, surviving grafted plants and ungrafted plants
were transplanted to the field. Common agricultural practices like fertilizer application, insects and disease
control were adopted. Vegetative growth, yield and fruit quality were measured. Data were analyzed using the
SAS statistical program (SAS Institute Inc., Cary, NC, USA), and means were compared by Duncan’s multiple
range tests at the 5% probability level.

Results and Discussion :  The result showed that rootstocks had a significant effect on growth indexes.
Cucumber was grafted on cucurbita moschata L. rootstock had the highest stem length and leaf numbers, while,
the lowest values of plant height, leaf area, leaf number and yield were recorded with grafted plant on melon
rootstock. Fruit numbers were significantly influenced by rootstock. The highest fruit number per plant was
observed in cucumber plants that were grafted on cucurbita moschata rootstock. The results of the study showed
that cucumber grafting on suitable rootstocks had positive effects on the yield. But rootstock had no significant
effects on fruit quality like flesh firmness and total soluble solid. The Soluble solid content of fruit was reported
to decrease in tomato, cucumber and eggplant due to grafting. chlorophyll content of leaf showed significantly
different between grafted and non-grafted plants. The highest amount of leaf area was obtained from non-grafted
plants. Grafting methods had no significant difference in growth, yield and fruit quality. Nitrogen and potassium
leaf contents of grafted cucumber and ungrafted plants had no significant difference. The interaction between
rootstocks and grafting method had no significant effect on yield and the other growth indexes.

Conclusion: Our findings showed that vegetative growth and yield of cucumber were affected by grafting.
On the basis of these results, Cucurbita moschata rootstock had the highest effect on growth and yield of
cucumber. It may also be concluded that the grafting method had relatively same growth response. Although the
cost of a grafted seedling is surely one of the main concerns of growers, especially since grafted seedling costs
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from three to five times more than non-grafted seedling. However, investigation proved that, on-farm grafted
cucumber transplant production can be successful and the results indicate that grafting of cucumber onto cucurbit
rootstocks can increase on-farm net returns due to improve growth and yield.

Keywords: Fruit quality, Growth, Rootstock, Scion, Yield
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Introduction: Climate change has great impact on global production of several major plants. Negative
effects of increasing carbon dioxide concentration in the world, on the one hand, and positive effects of the gas
on plants, on the other hand, are the most important reasons for investigating the gas effects on different plants.
Many studies have been conducted to examine the effects of elevated CO,on plants during the past several
decades. Carbon dioxide enrichment in greenhouses can be used as a mechanism for reducing production time,
improving quality and increasing plant vigor. The world is facing an increase in the concentration of carbon
dioxide in the coming years. The physiological responses of plant are affected by CO,concentration,among

which changes in nitrogen, chlorophyll content, proline and soluble sugar have been observed in many studies.
The significant changes in the levels of these characteristics are likely to cause marked effects on the entire
metabolism of plant. Since the proteins of the Calvin cycle and thylakoid represent the majority of leaf nitrogen,
chlorophyll content is the central part of the energy manifestation and can directly determine photosynthetic
response and primary production. This study was aimed to investigate the effects of elevated concentration
ofCO, on some morphological and physiological traits of Melia azedarachunder greenhouse conditions. .

Materials and Methods: The experiment was conducted in a CO, — controlled glasshouse in a completely
randomized design with three replications in Yazd University. The glasshouse consisted of three separate
chambers with threeCO,levels of control (450 ppm), 750ppm, and 1100ppm.The concentration of CO,within
each chamber was monitored constantly three times a week. After two months, morphological characteristics
such as diameter of the collar, height of stem, number of leaves, wet weight of shoots, root wet weight, wet
matter biomass, dry weight of shoots, root dry weight, dry matter biomass, and physiological characteristics
including proline content of leaves, soluble sugar of leaves, a andb chlorophyll content, total chlorophyll content,
carotenoid, nitrogen, phosphorus, potassium and water content of leaves were measured. To analyze the data,
normality was assessed using Kolmogorov—Smirnov test. Analysis of variance was performed to detect the
difference between the different levels of treatment for all traits. Difference among treatments means were
compared by using Duncan test. All the analyses were performed using SAS statistical software.

Results and Discussion: The results showed that CO,at the concentrations of 750 and 1100 ppm affected
significantly all the measured morphological properties except for plant height, root dry weight and
physiological traits such as proline, N, and leaves relative water content. However, CO,concentration of 750
ppm had the highest effect on the studied parameters, so that mean dry weight of shoot, dry matter biomass and
proline increased up to more than three times, and shoots and roots wet weight and wet matter biomass increased
up to more than two times compared to control. The greatest diameter of the collar and the amount of nitrogen
were observed at 750 ppm concentration. Concentrations of 750 and 1100 ppm caused a significant increasein
the number of leaves (up to two times) and the height of stem compared to control. The increase observed
inmorphological characteristics may be owing to photosynthesis stimulation during the experiment in CO,-
elevated chamber. Soluble sugar as an important product of photosynthesis increased but the differences were
not significant. Soluble sugar may be used for synthesis of morphological characteristics.

Conclusion: Growth of Melia azedarach in elevated-CO, chamber strongly reacted to theincrease in
photosynthesis. Therefore, based on the results of this study,CO, elevation in glasshouse can be proposed for
increasing the growth of plant. Consideringthe continued increaseinCO, concentrations as a result ofcontinued
use of fossil fuels in the word, cultivation of Melia azedarach in urban areas seems an appropriate option. The
results of the present study also showed that there is not generally a significant difference between
CO,concentrations of 750 and 1100 ppm in Melia azedarach. Therefore, it can be concluded that CO, up to 750
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ppm can cause a significant increase in the growth of this species, because no significant effect was observe
between the two concentrations (750 and 1100 ppm) on growth factors.

Keywords: Carbon dioxide concentration, Melia azedarach, Morphological traits, Physiological traits
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Introduction: Holy basil is a perennial plant belongs to Lamiaceae family. The plant is a perennial and
thrives well in the hot and humid climate. Its aerial parts have been in use for food, pharmaceuticals, cosmetics
and perfumery industries. Leaves contain 0.5-1.5% essential oil and main oil components are eugenol, methyl
eugenol, carvacrol, methyl chavicol and™®"° A halanced fertilization program with macro and micronutrients
is very important in producing high quality yield. Zinc is involved in IAA production, chlorophyll biosynthesis,
carbon assimilation, saccharids accumulation, reactive oxygen radicals scavenging and finally carbon utilization
in volatile oil biosynthesis.

Material and methods: In order to evaluate the effect on zinc foliar application on zinc content of leaves,
photosynthetic indices and pigments of holy basil, an experiment was carried out in 2013 at a research farm of
Horticultural Science, Shahid Chamran University (31°20'N latitude and 48°40'E longitude and 22.5 m mean sea
level), Ahvaz (Iran), a region characterized by semi-dry climate. The experiment was arranged based on
Randomized Complete Block Design (RCBD) with six treatments and three replications. The treatments were
nano zinc chelate (0, 0.5, 1 and 1.5 g.I™") and zinc sulfate (1 and 1.5 g.I™") fertilizers. Land preparation includes
disking and the formation of raising beds (15cm high and 45cm wide across the top) using a press-pan-type bed
shaper. Holy basil seeds were sown on two rows on each bed, with 15 cm in-row and 40 cm between-row
spacing. The plants were irrigated weekly as needed. Foliar application of zinc fertilizers was done at six-eight
leaf stage and were repeated with interval 15 days until full bloom stage. Zinc content, stomata conductance (gs),
CO, under stomata (Ci), transpiration rate (E), net photosynthesis (Pn), light use efficiency (LUE), water use
efficiency (WUE) and also chlorophyll a, chlorophyll b, chlorophyll a+b and carotenoid contents were measured
at beginning of flowering stage. Photosynthetic parameters were measured by Infra-red gas analyzer (LCA,,
ADC Co. Ltd., Hoddesdon, UK). Instantaneous water use efficiency (WUE;.y) was calculated as Pn/E ratio.
Light use efficiency was calculated as Pn/PPFD ratio.

Result and discussion: The results showed that the effect of foliar application of zinc fertilizers on all
measured traits except C; and WUE was significant (p>0.01). The hlghest values of zinc content (110.53 mg.kg
b, chIorophyII a (0.99 mg.kg™ fresh weight), chIorophyII b (0.30 mg.kg™ fresh Welght) chlorophyll a+b (1.29
mg. kg fresh weight) and carotenoid (0.18 mg. kg fresh weight) traits were obtained in plants sprayed Wlth 15
g.I" nano zinc chelate. The lowest amount of zinc content (21.37 mg.kg™), chIorophyII a (0.58 mg.kg™ fresh
weight), chIorophyII b (0.14 mg.kg™ fresh weight), chlorophyll a+b (0.72 mg. kg™ fresh weight) and carotenoid
(0.13 mg. kg™ fresh weight) traits were obtained in control plants. Foliar appllcatlon of holy basil with 1.5 g.I"*
nano zmc chelate led to increase in stomata conductance (322.22 mm H,0.m?s™), transpiration rate (2.86 mm
H,0.m?.s?), net photosynthesis (11.75 um CO,.m?2.s) and light use efﬁmency (6.10 um CO,. um photon b.
The minimum amount of stomata conductance (172.00 mm H,0.m*.s™), transpiration rate (2. 16 mm H,0.m?.s"
1), net photosynthesis (8.23 pm CO,.m™.s™) and light use efficiency (4.46 pm CO,. pm photon’ 1) were observed
in control plants. There were positive correlation (p>0.01) between zinc content and chlorophyll a, chlorophyll b,
chlorophyll a+b and carotenoid. Zinc content also had positive and significant correlation (p>0.01) with stomata
conductance, CO, under stomata, transpiration rate, net photosynthesis and light use efficiency. So, providing
zinc by foliar application with 1 and 1.5 g.I™ nano zinc chelate and 1.5 g.I™ zinc sulfate can lead to increase in
chlorophyll and carotenoid contents. Increase in net photosynthesis may be due to higher photosynthesis
pigments and also stomata conductance and CO, under stomata. In the other hand, zinc is an essential
micronutrient that acts either as a metal component of various enzymes or as a functional, structural, or
regulatory cofactor such as carbonic anhydrase, ribulose 1, 5-bisphosphate carboxylase/oxygenase and fructose-
1, 6-bisphosphate, and is thus associated with saccharide metabolism and photosynthesis

Conclusion: Although the highest amount of most measured traits was obtained in plants that treated with
1.5 g.I'* nano zinc chelate, there were no significant difference between 1 and 1.5 g.I'* nano zinc chelate and 1.5
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g.1" zinc sulfate treatments for zinc content, stomata conductance, CO, under stomata, transpiration rate, net
photosynthesis, water use efficiency and light use efficiency. Therefore, in order to increase zinc content and
photosynthetic traits of holy basil, foliar application of with 1.5 g.I™ zinc sulfate is recommended.

Keywords: Carotenoid, Chlorophyll, Holy basil, Net photosynthesis, Stomatal conductance
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Introduction: Tuberose (Polianthes tuberos.Linn) is one of the ten best cut flowers in the world that mostly
cultivated in greenhouse and field at the tropical and subtropical regions. Tuberose with attractive, elegant,
fragrant and very aromatic flowers belongs to the Agavacea family and it is a native plant of Mexico. Tuberose
needs light and fertile soil and prefers sunny places, also it is very sensitive to temperature fluctuation. In cold
areas, it must be cultivated in the greenhouse. Temperature is the most important effective factor in vegetative
growth and flowering in tuberose. The long day increases vegetative growth, flowering and earlier emergence of
the first flowers. Fragrant tuberose needs good nutrition. Nitrogen and phosphorus are essential elements for
growth and improves its growth and productivity. Several researches indicated that chemical fertilizer with
nitrogen, phosphor and potassium elements can significantly increase flowering and bulb yield. Nitrogen can
increase flower stalk height, spike length and stem diameter in tuberose. The microorganisms have a special role
in plant nutrition. Azospirillum was known as an important nitrogen fixation microorganism which used to
improve plant growth and increase yields in many of agronomic crops. Azospirillum is not only capable to
nitrogen fixation, but also it can be having symbiotic relation with other fixation bacterium such as Azotobacter.
With regard to the sufficient nutrient requirement of tuberose and low soil fertility in Iran, in this research, the
effects of Azospirillum supplement and potassium nitrate on growth and flowering of tuberose were studied.

Materials and methods: The field experiments were carried out during the two successive seasons in spring
and summer of 2012 at the faculty of agriculture, Shahrood University of Technology, Bastam (36.29°N latitude
and 55°E longitude with an average altitude of 1366 Mt above mean sea level). A factorial experiment on the
base of complete randomized block design was conducted with three replications on Polianthes tuberos Linn cv
Dobell. The first factor was potassium nitrate at 0, 100 and 150 Kg/ha and the second factor was used (2%) and
non-used of Azoperlliunm. In this way, before culturing tuberose bulbs, they were inoculated in solution with 20
g/lit of Azospirillum. Leaves number and dry and fresh weight of leaves were measured at starting of the
reproductive growing stage. The fresh weigh was measured immediately after the harvest and the dry weight was
measured after drying for 48h in oven at 70° C. After harvesting bulbs, the weight of total and main bulbs were
measured by digital scales. Plant height and length of spike in plant were measured at full bloom stage with a
ruler. Number of spike and florets per spike were counted at full open stage and the number of bullets was
measured after harvesting. The diameters of inflorescence stem, floret and flower bud at the balloon stage and
size of the bulb were recorded by electronic digital caliper. Leaf area was measured with Level gauge leaf
(model Delta-t, made in England). The average of chlorophyll amount was measured by sampling of top, middle
and the terminal leaves of four random plants in each plot with the Minolta SPAD 502 (made in Japan).
Flowering percent was calculated with percent of flowering plants to total of plant. The data analysis was
performed by statistical comparison of averages, using the LSD’s (Least Significant Difference) multiple range
test method with SAS 9.1 software.

Result and discussion: The results showed that leaf characteristics chlorophyll content, main bulb weight,
bulb total weight, offset and bulblet numbers and leaf potassium content were significantly affect by potassium
nitrate treatment. Azospirillum also significantly increased leaf wet weight, stem diameter and leaf potassium
content. On the other hands, leaf wet weight, weight and diameter of main bulb, offset numbers, bulblet numbers
and leaf potassium content were significantly affected by interaction effects of potassium nitrate and
Azospirillum treatments. However other characteristics such as leave numbers, days to bolting, day number of
bolting to flowering and flowering stem length were not significantly affected by any of fertilizer treatment.
Almost all measuring traits, especially flowering characters were affected by 150 Kg/ha of potassium nitrate
application and bulblet numbers was increased around 20 in this treatment.

Conclusion: Application of potassium nitrate in pollinates showed positive effects on vegetative and
productive growth and leaf mineral content. Bulb yield and flowering percent were increased when potassium
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content increased. On the other hands, with regards to non-promising results of Azosperillum, it has a little effect
on vegetative and productive traits.

keyword: Biological and chemical fertilizers, Ornamental plant and yield
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Introduction: Salinity is a common abiotic stress that seriously affects crop production in some parts of the
world, particularly in arid and semi-arid regions. The deleterious effects of salinity on plant growth are
associated with low osmotic potential of soil solution (water stress), nutritional imbalance, specific ion effect
(salt stress), or a combination of these factors. Paclobutrazol (PBZ), a member of the triazole plant growth
inhibitor group, is a broad-spectrum gibberellin biosynthesis inhibitor. Triazoles have both fungal toxicity and
plant growth regulatory effects. They also increase tolerance of various plant species to biotic and abiotic
stresses, including fungal pathogens, drought, air pollutants, and low- and high-temperature stress. According to
our knowledge, there are no reports on the effects of exogenous PBZ enhancing vegetative peach- almond hybrid
(GF 477) rootstock tolerance to salt stress. Therefore, the objective of this work was the possibility test of this
idea that PBZ application would protect GF ¢;7 rootstock from damaging effects of salinity.

Materials and Methods: One-year-old rooted cuttings of GF ¢;7 were grown in in plastic pots in the research
greenhouse of Agricultural College, Isfahan University of Technology of Iran. The minimum and maximum
temperatures during the experiment period were 19 and 32°C, respectively. After cutting establishment (3
months), the plants were sprayed twice (with a 7 days interval) with 0 (control), 20 and 40 mg I PBZ to the
point of run-off. One week after the second foliar application of PBZ, each plants was subjected to one of several
salt stress treatments. The salt treatments (0, 25 and 50 mM NaCl) were applied to the pots intervals in 0.5 | of
irrigation water. To avoid osmotic shock, the NaCl concentration was increased gradually. The layout was a 3x3
factorial experiment in a completely randomized design, with four replications. The experimental measurements
were carried out 60 days after beginning the salt treatments.

Results and Discussion: The results showed that salt stress and application of PBZ significantly affected
injury rating valve (IRV). The Injury rating value of plants was found to increase significantly as the salt
concentration was raised. After exposure to salt stress those plants that did not receive PBZ exhibited higher
symptoms of salt injury. There was a significant interaction between salinity and PBZ application. The lowest
IRV in all NaCl concentrations observed when 20 mg I"* PBZ was applied. Salinity caused significant decrease
leaf parameters so that the lowest means of leaf number (12.5) and leaf fresh weight (6.52 g) were recorded at 50
mM NaCl treatment, showing a 55.80% and 41.78% decrease compared with the control, respectively. The
application of PBZ significantly increased leaf number, with the largest increase when 40 mg I* PBZ was
applied. The interaction between salinity and the application of PBZ showed that at 25 mM NaCl maximum
valve of leaf number was observed in plants after spraying with 40 mg I'* PBZ. Relative leaf chlorophyll (RLC)
was not affected by salt stress. Application of PBZ significantly increased relative RLC value compared with the
control, with the largest increase in RLC measured when 20 mg I PBZ was applied. The interaction between
salinity and the application of PBZ showed that at 50 mM NaCl maximum valve of RLC was observed in plants
after spraying with 20 mg I PBZ. The proline content of leaves was significantly influenced by the salt stress
and PBZ application, but not their interaction. Salinity stress, increased proline content in the leaves of salt-
treated plants. At 50 mM NacCl, proline content was maximum compared to those of the controls and other salt
levels. PBZ treatment increased proline content in leaves. The highest proline content was obtained from leaves
of the plants treated with 40 mg I PBZ (55.62umol g FW), which was 39.18 % more than the control. Salt
stress significantly reduced the relative water content (RWC) with maximum reduction observed in plants grown
by 50 mM NaCl. Application of PBZ significantly increased RWC compared with the control, with the largest
increasing in RWC at 20 mg I"* PBZ application. Leaf electrolyte leakage was affected by both salt stress and
PBZ application. Salt stress significantly increased leaf electrolyte leakage, with a maximum increase observed
in plants grown by 50 mM NaCl. The application of PBZ significantly decreased electrolyte leakage in leaf
discs, with the largest decreaseing in leaf electrolyte leakage measured at 20 mg I"* PBZ application. There was a
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significant interaction between salinity x PBZ concentrations. However, the greatest decreasing in leaf
electrolyte leakage occurred at 40 mg I PBZ in non-saline condition. In this study, the correlation between
vegetation and physiological parameters of GF477 plants subjected to salt stress was analyzed. These correlations
suggested that salt injury symptoms was negatively correlated with number and fresh weight of a leaf, RWC,
RLC, but positively correlated with proline content and leaf electrolyte leakage.

Conclusions: in overall, this investigation revealed that salt stress had an inhibitory effect on the vegetative
growth of GF ¢77 plants. The responses of GF g7 plants to the PBZ treatments suggest that the application of PBZ
could partially increase the survival capacity of GF ¢;; plants and protect the plants against injuries such salt
stress.

Keywords: Almond, Morphological and biochemical parameters, Triazole, Salt stress
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Introduction: Foods contaminated with pathogenic bacteria can cause gastrointestinal disease. Inappropriate
use of antibiotics and non-compliance with the recommended dose of antibiotics have led to increased bacterial
resistance, which further emphasizes the need for discovery; and use of natural compounds with antimicrobial
properties may be suitable against multi-drug resistant bacteria. For this reason, pharmaceutical research has
turned its attention to herbal products, looking for new leads to develop better drugs against multi-drug resistant
microbial strains.

Matherial and Methods: Essential oils (EOs) of Kelussia odoratissima and Teucrium polium extracted by
hydrodistillation. The oils and their colloidal preparations with silver nanoparticles were then subjected to
microdilution technique using an ELISA reader to determine their minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (MBC) on Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes,
Escherichia coli O157: H7, Salmonella enterica and Pseudomonas aeruginosa. In vitro assessment of
combinations of antibacterial effects of EOs and SNPs were attempted by the modified dilution checkerboard
technique. Briefly, the MIC of each EO alone and in combination with SNPs was determined. Then, the FIC gex
of the EOs and SNPs were calculated by summing the separate fractional inhibitory concentrations (FICs) of
EOs and SNPs. With this method, synergistic activities are defined in a range of FIC ,4ex < 0.9, additive effects in
a range 0.9 < FIChgex < 1.1 and antagonistic effects in a range FIC,4ex > 1.1. Isobologram also used for the
determination of interaction type between essential oils and silvernanoparticles.

Results and Discussion: The MIC of the K. odoratissima EO against Staphylococcus aureus, Bacillus cereus
and Listeria monocytogenes (Gram positive bacteria) was between 0.31-1.25 mg/ml and was equal to the
corresponding MBC. The most efficient antibacterial activity of the K. odoratissima EO was against S. aureus,
with MIC=0.31 mg/ml, followed by L. monocytogenes and B. cereus with 0.62 and 1.25 mg/ml respectively.

The MIC of the T. polium EO against Gram positive bacteria were between 0.16-0.62 mg/ml. Similar to the
K. odoratissima EO, the bacterium sensitive to the T. polium EO was S. aureus. The MBC evaluation of the T.
polium EO against Gram positive bacteria showed that of the MBC is twice that of the MIC except in Bacillus
cereus, whose MBC was equal to the MIC. In Gram negative bacteria the MIC of the EO was lower than with
the Gram positive and determined as 0.31-1.25 mg/ml. T. polium EO has more potent antibacterial property at
MIC of 0.16-1.25 mg/ml compared to K. odoratissima (MIC of 0.3-2.5 mg/ml) which may be linked to phenolic
constituent of T. polium EO. This activity relates to the main constituents of T. polium EO, especially pinene,
camphore, cadinene, caryophylene and germacren D in comparison to K. odoratissima, in which more than 68%
of the EO were ligustilide and (2)-3-butylidene-phthalide. The antibacterial activity of the silver nanoparticles
was very high as the MIC in Gram positive bacteria determined 0.012-0.025 mg/ml, which was lower than the
EOs tested in the experiment. SNPs’ MIC against Gram negative bacteria measured between 0.006 and 0.012
mg/ml. In all the pathogenic bacteria the MBC of the SNPs were higher (two-fold) than the MIC. Although the
exact mechanism of the bactericidal effect of SNPs has not yet been elucidated, many possible mechanisms have
been proposed. The SNPs have efficient antibacterial activity due to their extremely large surface area, which
provides better contact with microorganisms. SNPs get attached to the cell membrane and also penetrate inside
the bacteria and disturb the permeability and respiration functions of the cell. The FIC;,qex Showed the synergistic
activity (FIC < 0.9) of the K. odoratissima EO with SNPs against L. monocytogenes (Gram positive) and S.
enterica and Ps. aeruginosa (Gram negative). In S. aureus , B. cereus (Gram positive) and E. coli (Gram
negative) additive activity (0.9 >FIC\< 1.1) was recorded. In T. polium EOs there was synergistic activity (FIC <
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0.9) with SNPs against Gram negative bacteria and additive activity (0.9 >FIC,< 1.1) against Gram positive
bacteria when the EOs were used in combination with SNPs. There was no antagonistic activity between the Eos
and SNP.

Conclusion: Synergism between EOs and SNPs was observed based on the calculated FICs. Colloidal
suspension of silver nanoparticles with plant EOs revealed a pathogen-dependent synergistic and additive effect
based on calculated fractional inhibitory concentration index (FIC;). This finding points specifically to the
potential use of colloidal suspension of EOs and SNPs in combating multidrug-resistant bacteria.

Keywords: Antibacterial activity, Essential oils, Silver nanoparticles, Synergism interaction
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Introduction: Watermelon (CitrulluslanatusThunb) belongs to Cucurbita genus and Cucurbitaceae family.
Some people know Watermelon native to India and othersthought of it as native to African countries. The
greatest diversity can be seen in West Africa, China and parts of India. Near East and Mediterranean countries
are also good places to find relatives and ancestors of watermelon. Like all Cucurbita genus crops, Watermelon
has a variety of flowers including base, male and female separately located on one slip. In terms of production at
global level, China is located in the first place followed by America, Iran and the Republic of Korea,
respectively.

Materials and Methods: In order to evaluate genetic diversity among Iranian watermelon landraces by
morphological traits, 16 landraces alongwith two commercial watermelon cultivars were planted in completely
randomized block design with three replications inAgricultural Research Center of Urmia in 2013.

Morphological markers can be an effective means to determine genetic relationsamong cultivars and among
selections used in watermelon breeding programs. 18 traits including cotyledon length, fruit length, fruit weight,
fruit mass, fruit skin, rind thickness, flesh thickness, yield, seed length, seed width, weight of 100 seeds, vitamin
C, pH, TSS, EC, chlorophyll content and plant length were assessed in the studied genotypes. During the fruit
ripening, four fruits were selected randomly from each plot and according to the International Institute
germplasms (IBPGR / IBGRI), solids content (TSS)was measured by using refract meter, pH by using pH meter,
and fruit and seed weight by using digital scale. The amount of vitamin C (milligram per 100 grams) was
measured using iodometry.

Results and Discussion: Results of variance analysis showed that there were significant differencesamong
watermelon cultivars in terms of cotyledon length, fruit length, fruit weight, flesh weight, yield, seed length, seed
width, seed weight, vitamin C, soluble solids and EC at the 1% level, while the level of significance with respect
toskin weight, chlorophyll content and photosynthetic rate was5%.The results also showed that there were not
significant differences among the cultivars in terms of pH, skin and flesh thickness, and plant length, suggesting
that there is no diversity among the masses. Based on the means comparisontable,the highestfruit length (39 cm),
fruit weight (8.03 kg), flesh weight (4.3 kg), skin weight (3.36 kg) and performance rate (24926 kg in hectare)
were observed in Charleston Gray. Isfahan 808 mass showed the minimum fruit length (23.66 cm);Khorasan 806
mass had the least fruit weight (3.33 kg) and skin weight (1.8 kg); and East Azerbaijan 800 and Hamedan
817masses showed the lowest fruit flesh weight (1.5 kg) and performance (13444 kg per hectare), respectively.
The highest positive phenotypic correlation (0.968) was observed between fruit mass and fruit weight,while the
highest negative correlation (-0.815) existed between TSS and seed length. The highest positive (0.987) and
negative (-0.990) genetic correlation was found between fruit weight and fruit length, and between flesh
thickness and photosynthesis, respectively. The greatest heritability was related to 100-seed weight, whereas
minimum heritability was due to ph. The studied accessions were classified into three different groupsby using
Cluster analysis based on Ward method. Based on the intervaltable, the highest space rate was observed between
groups one and three (8.985).The results also showed that the maximum expected heterosis obtained in crosses
between genotypes one and three.

Conclusion: Based on the results of this research, improved varieties (Charleston Gray and Crimson Sweet)
had the highest level of performance, TSS, fruit weight and flesh weight compared to the native masses.

Keywords: Breeding Watermelon, General heritability, Genetic correlation, Morphological traits
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Introduction: Organic fertilizers with beneficial effects on soil structure and nutrient availability help
maintain yield and quality, and they are less costly than synthetic fertilizers. Vermicompost and vermiwash are
two organic fertilizers that they contain a biologically active mixture of bacteria, enzymes and phytohormones,
also these organic fertilizers can supply the nutritional needs of plants. Lemon verbena (Lippia citriodora Kunth,
Verbenaceae) is an evergreen perennial aromatic plant. The lemon-scented essential oil from the lemon verbena
has been widely used for its digestive, relaxing, antimalarial and lemony flavor properties. In order to decrease
the use of chemical fertilizers for reduction of environmental pollution, this research was undertaken to
determine effects of vermicompost and vermiwash in comparison with chemical fertilizer on leaf yield, essential
oil content and composition of lemon verbena.

Materials and Methods: A pot experiment based on a completely randomized design with six treatments
and three replications on Lemon verbena was carried out in the experimental greenhouse of the Department of
Horticulture Sciences, Tarbiat Modares University, 2012. Treatments consisted of 10, 20 and 30 % by volume of
vermicompost and vermiwash (with an addition to irrigation in three steps, including: two weeks after the
establishment of plants in pots, the appearing of branches and three weeks before harvest), complete fertilizer
and control without any fertilizer. Each replication contained six pots and each pot contained one plant of Lemon
verbena provided from Institute of Medicinal Plants, Karaj, therefore 108 pots were used in this experiment. The
pots were filled up by a mixture contained 3/5 soil and 2/5 sand (v/v). After three months, plant aerial parts were
harvested concomitantly at starting of the flowering stage. Aerial parts were dried at room temperature for 72
hours and dry weights of dried branches and leaves were measured. For isolation of essential oils, about 20 g of
dried leaves (three replications of each treatment) was subjected to hydro-distillation for 2 h with a Clevenger
apparatus. The extracted essential oils were dried over anhydrous sodium sulphate and then they analyzed by GC
and GC/MS. The data were subjected to analysis of variance using SAS software and means compared with
Duncan's multiple range test.

Results and Discussion: The results showed that differences between treated plants with organic fertilizers
were not significant for aerial part yield, but leaf yield and essential oil content were affected by fertilizer type
(p<0.05). The maximum amount of leaf yield (7.73 g) and essential oil (1.1 %) was in using of 30 %
vermicompost in the pots and the lowest (4.75 g and 0.8 %) belonged to the control treatment. Twenty-two
compounds were identified in the essential oils and neral, geranial, limonene, 1, 8-cineole were the most
important compounds of the essential oils. The highest amount of citral (54.9 %) obtained from the complete
fertilizer treatment but the maximum amount of limonene and 1,8- cineol (respectively 7.4 and 8.8 %)
determined in the treatment of using 30 % vermicompost in the pot. In survey of the groups of essential oil
components, the maximum amount of monoterpene hydrocarbons and oxygenated monoterpenes (respectively
12.4 and 63.3 %) belonged to using 30 % vermicompost in the pot. It would be suggested that Vermicompost by
improving the bacterial activity, water holding capacity and physical properties of the soil promotes growth of
plants. Also vermicompost and vermiwash contain cytokinins, auxin, amino acid, vitamins and enzymes that
they can promote growth factors and aerial parts yield. Essential oils are terpenoid compounds that they need
NADPH and ATP for their biosynthesis in medicinal and aromatic plants and N and P are major elements for
them. Vermicompost can increase the essential oils in plants with providing more N and P elements.

Conclusion: The application of organic fertilizers may help alleviate soil erosion and saline and sodium
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University, Tehran, Iran
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problems as a result of excessive chemical fertilization. The results showed that vermicompost compared to
vermiwash and chemical fertilizer had greater impact on yield and essential oil content of lemon verbena.
Vermicompost also has a positive impact on the major components of the essential oil and the highest level of
monoterpene hydrocarbons and oxygenated monoterpenes belonged to this treatment. According to the results, it
seems that the application of vermicompost is an ideal alternative for chemical fertilizers in organic farming of
Lemon verbena with high quantity and quality of active substances.

Keywords: Citral, Medicinal plant, Vermicompost, Vermiwash
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Introduction: Medicinal plants play major roles in human health. . Cumin (Cuminum cyminum L.) is an
annual plant that commonly cultivated in arid and semiarid regions of Iran. The crop has a wide range of uses
including medicinal, cosmetic and food industry. Cumin occupies about 26% of the total area devoted to
medicinal plants in Iran. However, cumin is seriously affected by the Fusarium wilt and blight diseases. The
diseases usually increase under warm and wet conditions. It was demonstrated that the peak of the disease
incidence is occurring at the flowering stage and irrigation cutoff at this time may be reduced the diseases
density.

Materials and methods: In order to evaluate the effects of irrigation cutoff in flowering stage and foliar
application of spermidine on some characteristics of various ecotype of cumin, an experiment was conducted in a
split-split-plot arrangement in randomized complete block design with three replications at the research farm of
Shahid Bahonar University of Kerman at 2014. The experimental treatments were irrigation in two levels
(complete irrigation and cutoff the irrigation in flowering stage) assigned to main plots, foliar application of
spermidine in three levels (0, 1 and 2 Mm) as a subplot and cumin ecotypes in three levels (Kerman, Khorasan
and Esfahan) that was randomized in sub-subplot. Plots size under the trial was 4 m x 3 m so as to get 50 cm
inter row spacing in six rows. The ideal density of the crops was considered as 120 plant m™. As soon as the
seeds were sown, irrigation was applied every 10 days. Foliar application of spermidine was done at three stages
(after thinning, before flowering stage and in the middle of flowering stage). No herbicides and chemical
fertilizers were applied during the expriments.

Results and discussion: In this study the number of branches, umbels per plant, 1000-seed weight, seed
yield per plant and hectare, harvest index, essential oil percentage and yield, infected plants and proline contents
were assessed. The results showed that irrigation treatment had a significant effect on all the studied traits
except number of branches and umbels per plant. The irrigation cutoff at flowering stage caused a significant
increase in seeds per umbel, infected plants and seed yield per plant and hectare Whereas harvest index, essential
oil percentage and yield and proline contents were higher in irrigation cutoff treatment compared to completely
irrigated treatment. The value of decrease in seed yield per hectare as affected by irrigation cutoff was so lower
than that per plant; because more infected plants were observed in completely irrigatedtreatment in comparison
with cutoff irrigated treatment. Decreasing the value of the seed yield per plant and hectare affected by irrigation
cut-off were 58 and 15%, respectively. Proline contents in irrigation cut-off treatment were about two times
more than completely irrigatedtreatment. Khorasan and Kerman ecotypes had higher value in comparison with
Esfahan in all studied traits.. Seed yield per hectare for Kerman, Khorasan and Esfahan ecotypes were 525, 306
and 525 kg, respectively. The highest essential oil yield (14.92 kg ha™) was gained in 1 Mm spermidine for
Khorasan ecotype and the lowest (6.87 kg ha™) was observed in 0 Mm spermidine for Esfahan ecotype. There
was no significant difference between foliar application levels in terms of the studied traits such as....

Conclusion: Irrigation cutoff at flowering stage caused a significant increase in seeds per umbel, infected
plants and seed yield per plant and hectare Whereas harvest index, essential oil percentage and yield and proline
contents were higher in irrigation cutoff treatment compared to completely irrigated treatment. Khorasan and
Kerman ecotypes achieved higher potential for cultivation in Kerman climate condition compared to Esfahan
ecotype.

Key words: Essential oil, Drought stress, Medicinal plants, Poly-amine, Proline
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Introduction: Recently, strawberry growers have been mostly interested in growing cultivars for the fresh
market because of its profitability, but on the other hand it requires more complicated technologies and well-
educated workers. High quality of the fruit for the fresh market is an important factor attracts customers and
determines their choice and prices. Fruit production cost for the fresh market needs to be calculated and efficient
methods and technologies also should be taken into consideration. New environmentally friendly mineral-
organic fertilizers can improve fruit quality and yield of dessert strawberry cultivars. The desired effects was
obtained through the activity of fertilizer’s components, which very often belong to different groups of natural
hormones, elicitors, vitamins, flavonoids, amino acids, etc. Numerous breeding programs have been aimed at
improving strawberry taste and disease resistance. Three major components of fruit organoleptic quality are
flavor, sweetness, and acidity. Several studies have been devoted to strawberry aroma. Fruit with intense flavor
also have high titratable acidity and high soluble solids. Numerous studies have addressed strawberry sweetness
and acidity. Fruit soluble solids, sugars, titratable acidity, and organic acids at maturity are quantitatively
inherited. Moreover, there appears to be genetic variations for these fruit quality traits. Numerous biochemical
changes are observed during strawberry development and especially during fruit ripening. The major soluble
constituents of maturing and ripe strawberries are soluble sugars and organic acids. The major soluble sugars in
strawberries are glucose, fructose, and sucrose. The major organic acid is citric acid. This acid contributes
greatly to fruit titratable acidity, which declines gradually during fruit development. The sugar/ organic acid ratio
is a major parameter of strawberry taste. Brassinosteroids (BRs) are a class of poly hydroxyl steroids, which
have been recognized as a class of plant hormones. These were first explored when Mitchell et al. (1970)
reported that cell division and elongation were promoted by the treatment of organic extracts of rape (Brassica
napus L.) pollen. Brassinolide (BL) was the first isolated brassinosteroid when Michael et al. (1979) isolated the
biologically active molecule. Researches showed that brassinosteroids are essential for many physiological
functions in plants, however little is known concerning where and when they are synthesized. In young tomato
seedlings BR synthesis activity was observed mainly in apical and root tissues undergoing expansion. In flowers,
synthesis activity was observed in the pedicel joints and ovaries, whereas in the fruits it was strongest during
early seed development and was associated with the locular jelly and seeds. Quantitative measurements of
endogenous BR indicated intense biosynthesis in developing tomato fruits, which were also found to contain
high amounts of brassinolide. Moreover, brassinosteroids stimulate cell elongation and cell division, and BR has
a specific effect of differentiation. Underling physiological pathways include modification of cell wall
properties, effects on carbohydrate assimilation, allocation, and control of aquaporin activities. Brassinosteroids
apparently coordinates and integrates diverse processes required for growth, partly via interactions with
phytohormones setting the frame for BR responses. The aim of present study was investigation of the role of
brassinosteroid on qualitative characteristics improvement of strawberry fruit.

Materials and Methods: In this research the effect of different concentrations (0, 0.25, 0.50, 0.75 and 1 mgl’
1) of brassinosteroid sprayat different stages of strawberry growth (30 days after planting, first blooming, green
fruit, and pink fruit) on some qualitative characteristics of the strawberry Paros cultivar was considered. This
experiment was conducted asfactorial on a randomized complete block design with 4 replications in greenhouse
conditions. Parameters such as total soluble solid, inducing sugar, titrable acidity, anthocyanin, phenol, fruit dry
weight, fruit water and vitamin C were measured after....

Results and Discussion: Results showed treated plants by brassinosteroid, compared to control, improved
fruit qualitative characteristics. So, brassinosteroid application increased total soluble solid, inducing sugar,
titratable acidity, anthocyanin, phenol, dry weight, vitamin C.The best effective treatment and the best spraying
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time was brassinosteroid at 1 mgl™ in pink fruit stage, respectively for qualitative characteristics improvement.
Because, Brassinosteroid growth induced has been related to increase in RNA and DNA content, polymerase
activity, protein synthesis carbohydrate fraction, reducing sugars, non-reducing sugars and starch. The yield
increase in fruit trees may be related to improvement in the assimilation efficiency of photosynthetic carbon of
the sprayed trees. The brassinosteroid application in wheat and mustard plants stimulated photosynthetic activity
expressed by acceleration in CO; fixing, increase protein biosynthesis and in mustard, increased photosynthetic
rates that were directly related to growth and seed production. In accordance, researchers explained that BRs
have been shown to enhance tracheary element differentiation, stimulate membrane hyperpolarization and
ATPase activity, promote ethylene biothynsesis, control microtubule orientation and alter the mechanical
properties of cell walls. In addition, brassinosteroid treatment greatly stimulated accumulation of photosynthates
in the treated internode. This suggests a possible mobilization role for BR in the intact plant. As well as, in
persimmon, grapevine and citrus, reported that BR compound showed, the practical effects for fruit setting.
While, showed that brassinolide increased fruit weight and sugar content of oranges. In passion fruit orchards,
brassinosteroid increased fruit number of plant and in turn yield per hectare and soluble solids content was 1°
Brix greater than the control.

Conclusions: From this study, it is evident that the application of plant biostimulants such as brassinosteroid
significantly improved qualitative characteristics. So, brassinosteroid application increased total soluble solid,
inducing sugar, titrable acidity, anthocyanin, phenol, dry weight, vitamin C and effective treatment and best
spraying was brassinosteroid at 1 mgl™ at pink fruit stage for qualitative characteristics improvement.

Keywords: Anthocyanin, Total soluble solid, Vitamin C
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Introduction: Regular watering and application of nitrogenous fertilizers in turf-grasses is a conventional
operation, especially in warm and dry or semi-dry climates, which arecommon in many parts of Iran. Nitrogen is
a mobile nutrient in soil or substrates, especially in the form of nitrate. Nitrate leaching due to the regular
watering has been reported in many sources. The managing nitrogen application can help to minimize the loss of
this element regarding the ability of soil-plant system. Attempts have been made to control the growth of turf-
grass using various types of chemicals, but similar to the concerns associated with the consumption of
nitrogenous fertilizers, this is also concerned with environmental pollutions. Therefore, the growth of turf grasses
can be controlled without using chemicals and by limiting the use of nitrogen and managing the irrigation.The
purposes of this study were to limit the application of nitrogen in order to control vegetative growth of the turf
grass and maintain its visual quality, and to manage irrigation in order to preserve this mobile element (nitrogen)
near the root system and prevent its leaching.

Materials and Methods: The effects of reduced water and nitrogen supply on the control of vegetative
growth of turf grasses, commonly named as sport turf,were evaluated.Therefore, an experiment was designed in
a factorial based on randomized complete block design with three replications. Mixed seeds of sport turf grass
were planted with the density of 40 g m™in boxes, which placed atthe depth 0f30 cm and leveled with sandy
loam soil in mid-spring. Nitrogen was applied as ammonium nitrate via fertigation in five levels of 0, 0.5, 1, 1.5
and 2 mg m™ month™, andirrigation treatments performed at four levels of 100%, 80%, 60 % and 40% of field
capacity. Watering was done every two days for 5 months during the warm season of the year after the first
mowing on June 2013. Some traits such as plant height, fresh and dry weight, density, color and quality, and
chlorophyll and proline contents were evaluated during growth period or at the end of the experiment.The data
were subjected toananalysis of variance (SAS, 1996),and differences among the treatments were compared using
Duncan’s multiple range test at 95% probability level.

Results and Discussion: The results showed that decreasein nitrogen level up to 0.5 gdid not significantly
change density index,,whilethe index showed a significant reduction in treatment containing zero nitrogen
application and the lowest irrigation regime (40% of the field capacity).Quality and color of the turf grass had no
significant correlation with nitrogen treatment, while the factor was significantly decreased when irrigation
regime of 40% of the field capacity was applied. It was determined that although color of the turf grass was
greener with lower levels of water,a good color was found with high level of non-organic fertilizer at the time
that the amount of nitrogen leaching was also limited. Therefore, regardless of the different nitrogen levels
applied, quality and color indiceswerethe lowest when irrigation at 40% of field capacity was applied. Limiting
the level of nitrogen up to 0.5 gramand irrigation up to 60% of field capacity was desirable to control and reduce
the height of turf grass. Reduction in water level up to 80% of field capacity caused no significant changes in
fresh weight, but a significant decreasewas resulted with the reduction of water consumption up to 60% of field
capacity. The maximum fresh weight was found with 1.5 grams nitrogen. However, reducing nitrogen level upto
0.5 gramdid not bring about significant changes in this trait. Dry weight also followed the same pattern as fresh
weight. Although reduction in the level of applied nitrogen did not reduce the height, it caused a significant
reduction in fresh and dry weight of the turf grass. The highest chlorophyll content was found when 2 grams of
nitrogen and irrigation regime of 40% of field capacity were used. Regardless of the nitrogen level, the highest
chlorophyll content was found in irrigation of 40% of field capacity, while the lowest amount was observed in
the treatment containing irrigation at100 and 80% of field capacity. Plants were dark green in 40% of field
capacity. Proline content showedincreasealong with the decrease inirrigation as well as nitrogen levels.

Conclusion:Plant height, fresh and dry weight, chlorophyll and proline contents were significantly affected
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by limiting the use of nitrogen and water, but density and quality indices were not significantly influenced.
Regardless of the nitrogen levels applied, quality and color traits were the lowest only in irrigation regime of
40% of field capacity. Therefore, it was concluded that reduction of nitrogen supply to 1 mg m? month™and
irrigation regime up to 60% of field capacity could result in thereduction ofvegetative growth of turf grass, while
quality traits were not affected negatively.

Keywords: Ammonium nitrate, Field capacity, Growth rate, Landscape, Quality
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Introduction: Drought is a major environmental stress that affects agricultural systems and induces several
physiological, biochemical and molecular responses in plants. Drought inhibits the plant photosynthesis causing
changes of chlorophyll contents, damage the photosynthetic apparatus and decreases plant growth and
development. Generally, the environmental stresses, especially drought stress, give rise to accumulation of
soluble carbohydrates, proline and free amino acids as well as antioxidant compounds. Triazoles are the active
ingredient of fungicides (propoconazole, penconazole, epixiconazole) and some growth regulators. The
fungicidal properties of triazoles depend on inhibition of the C4-demethylase reactions in sterol biosynthesis of
fungi. However, triazole-based fungicides induce a suite of morphological and physiological adaptations and
allow plants to tolerate a broad range of environmental stresses including drought, herbicide treatment and
elevated temperatures. The growth inhibitor paclobutrazol (PBZ) is a triazole and has been reported to protect
plants against several environmental stresses, i.e. drought, low and high temperature. The purpose of this study
was to evaluate the effect of palobutrazol on vegetative, physiological and gas exchange characteristics of pear
(Pyrus communis cv. ShahMive) under different irrigation regimes.

Materials and Methods: In March, 2011, 1-year-old pear (Pyrus communis cv. ShahMive) saplings 80+2
cm high were planted in 20-I plastic pots filled with loamy sand soil (8% clay, 15% silt, 77% Sand) in
experimental greenhouse. Paclobutrazol was added to soil at the same time with sapling cultivation at rates of 0,
0.15 and 0.3 g active ingredient per pot. PBZ was diluted in 500 ml distilled water and solution applied to the
soil at the base of the saplings on pots. The control saplings were treated with distilled water of equal volume.
Vegetative (stem growth, stem diameter, leaf number, shoot dry weight, root dry weight and plant dry weight),
physiological and biochemical (leaf relative water content (RWC), total soluble sugar(TSS), proline and
membrane stability index (MSI)) and gas exchange (Photosynthetic rate, sub-stomatal CO,, stomata conductance
(9s) and transpiration) characteristics were measured.

Results and Discussion: The results showed that paclobutrazol treatments had significant effect on growth
parameters, except root dry weight. Paclobutrazol significantly reduced stem height and stem diameter
increment, mean leaf area, shoot dry weight and whole plant dry weight. Root: shoot ratio was increased in
paclobutrazol-treated saplings. No significant differences in any characteristic were found between 0.15 and 0.3
g active ingredient PBZ per pot for growth parameter. Waters stress decreased leaf relative water content
(RWC), photosynthetic rate, stomatal conductance and transpiration rate, membrane stability index and
chlorophyll content and increased leaf proline content, total soluble sugar and sub-stomatal CO,. Significant
interaction between PBZ and irrigation regimes was seen for RWC, proline and sub-stomatal CO,. PBZ-treated
saplings had higher RWC than untreated ones. The effects of treatments on physiological and gas exchange traits
were significant. RWC was high in all non-water-stressed (with or without paclobutrazol) treatments and
decreased in water stressed treatments. It was higher in PBZ-treated than PBZ-untreated treatments in similar
water stress condition. But there was not significant differences between 0.15 and 0.3 g PBZ in a given water
stress condition. For example, RWC was 89.76 and 85.56 percent in -0.4 MPa water stress plus 0.15 and 0.3 gr
PBZ treatments, respectively. The results showed that leaf proline content was increased under water stress
condition. Leaf proline content of the PBZ-untreated sapling, subjected to water stress increased to 32.13 and
61.82 pmol.gr*DW in -0.4 and -0.8 MPa water stress conditions, respectively. The PBZ-treated saplings
accumulated less proline content than the PBZ-untreated ones. The highest proline concentration was founded in
PBZ-untreated and -0.8 MPa water stress treatment. TSS was decreased in water stress treatments. TSS
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concentration was increased in water stress treatments. The highest TSS concentration was founded in PBZ-
treated and untreated -0.8 MPa water stress treatments. PBZ- treated saplings had more TSS than untreated ones
in -0.4 MPa treatments. Water stress was decreased leaf chlorophyll (a, b and total) content of saplings. PBZ-
treated saplings had higher leaf chlorophyll content than PBZ-untreated ones in non-water stress treatments. The
interaction of PBZ treatment and water stress moderated the negative effect of water stress on the chlorophyll b
and total chlorophyill.

Conclusions: Generally, the results showed that PBZ allowed plants to tolerate water stress by
morphological and physiological traits modification. On the other hand, paclobutrazol stimulated a more
efficient stomatal regulation, which affected photosynthesis, but permitted significantly better levels of water
status in treated plants.

Keywords: Photosynthesis, Plant growth retardant, VVegetative traits, Water stress
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Introduction: Pomegranate (Punica granatum L.) belongs to the family of Punicaceaeand is native to
subtropical regions of Iran and adapted to arid or semi-arid climates with mild winters. Limited water resources
in subtropical regions as well as long flowering period habit of the fruit treeare considered two major problems
making fruit production management difficult. Pomegranate is fairly drought tolerant but requires regular
irrigation to produce fruit with high yield and weight. Large parts of Iran within the boundaries of central deserts
(Dasht-e-kavir and Kavir-e-Loot) have arid or semi-arid conditions which are suitable for pomegranate
production. However, drought crisis and water resources restriction are very serious in these areas.

Materials and Methods: This experiment was conducted on 7-year old pomegranate cv. Shahvarfrom 2013
to 2014 in Torbat-e-Heydarieh, RazaviKhorasan province, Iran. Irrigation treatments and Gibberellic acid
application were used in a Completely Randomized Split-Plot Design with four replications. Irrigation
treatments included [1-control: 100% of estimated crop evapotranspiration (Etc) 2-Sustained deficit irrigation
(SDI): watering was constantly used at Etc50%, and 3-Regulated deficit irrigation (RDI): no watering was
imposed until fruit set and then irrigation was applied the same as control]. Foliar application of Gibberellic acid
was done with two concentrations (0 and 150 ppm) at early May and September. Precipitation and pan
evaporation (Ep) were recorded by weather station located at 15 km distance from the studied orchard. Daily
crop reference evapotranspiration (ETo) was estimated by penman-monteith equation. Trees were drip-irrigated
by two lateral lines parallel to the trees row and four emitters, each delivers 4 liters per hour. Fruit weight and
numbers, tree production (yield), peel, arils and juice percent and finally fruit cracking of each treatment were
determined at ordinary harvest time in late of October. Some uniform and intact fruits per treatment were
transferred to cold storage (T=5 "C, RH= 85-90%). After storage period, the fruits were transferred to shelf life
conditions (7 days at 20 ‘C and RH= 65-70%),and physiochemical traits at 2 different storage periods (9 and 18
weeks) were evaluated. Weight loss and chilling index were determined during 3-week intervals of storage.
Weight loss was evaluated by using gravimetric method and the results were expressed as percentage of initial
fresh weight. Chilling index was quantified by 5 point scale of fruit husk injury: (1: without disorder, 2: slight
disorder signs 3: moderate signs 4: severe signs and 5: unmarketable).

Results and Discussion: In the present research, the effects of deficit irrigation treatments on all the
measured attributes were significant at harvest time (p< 0.01),but Gibberellic acid spray had significant effect
only on fruit weight, juice percentage and fruit cracking disorder. Likewise, deficit irrigation and Gibberellic
acid interaction showed significant difference for fruit weight and cracking disorder. The results indicated that
fruit weight, total yield and fruit juice in regulated deficit irrigation increased by 39.6, 17.1 and 16.6%,
respectively, in compare is on with control. Fruit numbers in control trees (108.3) werehigherthan sustained
(93.6) and regulated (87) deficit irrigation treatments. It is possible that sustained (SDI) and regulated (RDI)
deficit irrigations decreased sprouting growth and consequently second or third waves of pomegranate flowers
forming on these shoots. Pomegranate peel percentage in the studied deficit irrigation strategies wasless than
control and thereforearil percentage was higherin these treatments. In other hand, the highest fruit cracking
(9.1%) and lowest fruit weight (205.8 g) were foundin sustained deficit irrigation. However, Gibberellic acid
application could increase fruit weight and alleviate cracking disorder. The results of cold storage experiment
showed that maturity index, antioxidant activity, total anthocyanin and chilling index were improved by
sustained deficit irrigation. Ripening index showed variations during cold storage because of sugar conversion,
not the changes of organic acids content. Indeed, the rate of starch degradation to simple carbohydrates in fruits
increased under drought conditions. Probabledrought in deficit irrigation treatments as an oxidative stress
motivates antioxidant system and consequently increases chilling resistance in pomegranate fruits.
Preharvestapplication of Gibberellic acid reducedweight loss and increased total anthocyanin and antioxidant
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activity during cold storage.
Conclusions: On the basis of this study,using deficit irrigation strategies seems tohave acceptable
consequences on pomegranate fruit production underthe conditions of water resources restriction. Similarly,

Gibberellic acid application on trees that were subjected todeficit irrigations amelioratedthe adverse effects of
drought stress.

Keywords: Fruit cracking, Irrigation stop, Total anthocyanin, Water requirement, Yield
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