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Table 1- Effect of salinity, cultivar and their interaction on injury rating value, relative stem height, relative leaf area
and relative shoot fresh weight in one-year-old own rooted olive trees

o)
Cultivar
e IS = — Sl
NaCl JIaSs0l 5,; 31 g Jss ol
(MM) Amigdal Zard Shiraz Dakal Mean
Injury rating value
(%0)

0 1.008 1.008 1.008 1.008 1.00°P
100 1.67% 1.33% 1.33% 1.67% 1.50¢
150 3.67% 2.67% 2.67% 2.00° 2.758
200 4,67 3.33% 4.33% 3.33% 3.924

ﬁ“k‘ 2754 2.08" 2338 2.00"
can
Relative stem height
(%)

0 100.00° 100.00° 100.00° 100.00° 100.00%
100 94.55% 100.00° 98.07* 95.36° 97.00%
150 24.74%¢ 65.39° 38.17° 17.09% 36.358
200 10.72¢ 21.624 28.13% 12.22¢ 18.17¢
. /‘L.a

1\?& : 57.50° 71754 66.09% 56.175
can
Relative leaf area
(%)

0 100.00° 100.00° 100.00% 100.00° 100.00*
100 69.72% 67.06" 75.26° 71.08% 70.788
150 47.14% 50.60% 60.06% 50.23% 52.01°¢
200 27.318 31.278 44.32° 38.27% 35.05°

Kf’ Lo 61.048 62.238 69.91* 64.65"8
can
lop oIl o 5 (39
Relative shoot fresh weight
(%)

0 100.00° 100.00°% 100.00° 100.00°% 100.00%
100 65.76% 80.79° 72.75% Yo/A-% 73.778
150 42.80° 64.51% 68.80° Yo/£Y™ 62.88°
200 40.39" 56.47% 51.64°% Ay 49.17°
ﬁ“g‘ 62.248 75.44% 73.70% 74.854

can

At I3 gime glis 186 ol s 5l woyd O Jless] o )3 (LSD) Sl jixe coglis JBlas 9051 Lolio) iz S jitio By S5 gyl JBlis oS ola uSilio ,g86 o0 (]t

T For each factors, means followed by the same letters are not significantly different at P < 0.05 by the LSD.
olS (55l dxe yobo a1y olS el (5550 pOl> yimgy )
Moo Yoo sl & bgye gl (ials” oyt (Y Jgia) 2
Hlad 4 Cund (o> AVAY ialS” oS 555 (VANY) s 2,18
caily olS byl (g)b gme 5l 55 08, (¥ Join) ob s sl

352 (VIIVD) 355 o8 4 bgayo (o EB)] (1 ydin &S slaisS &
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Table 2- Effect of salinity, cultivar and their interaction on relative shoot dry weight, relative root fresh and dry weight
and relative leaf water content in one-year-old own rooted olive trees

=)
”‘ﬁ“"‘ll’ls Cultivar oSl
(rr?l\C/I) — - Mean
oS! 3,5 3w Jss
Amigdal Zard Shiraz Dakal
192 @Il (o SIS (459
Relative shoot dry weight
(%)

0 100.00° 100.00° 100.00° 100.00°7 100.00™
100 72.31% 85.04° 85.72° 79.98° 80.76"
150 50.71'¢ 75.40% 60.08° 68.74%" 63.75“
200 35.06" 56.32% 47.89'¢ 43.28' 45.64"

1\«;{":;‘;1" 64.52¢ 79.20% 73.48" 73.01¢
Al y (o 3 (439
Relative root fresh weight
(%0)

0 100.00* 100.00* 100.00* 100.00* 100.00*
100 96.96" 89.11° 71.62¢ 93.94% 87.91"
150 80.36° 68.98% 62.96 68.74 70.26"
200 65.82%* 68.89% 58.82" 50.67¢ 61.05"

ﬁ‘“" 85.78" 81.74° 73.35¢ 78.34°
can
Al ) (omaund Swlid (439
Relative root dry weight
(%)

0 100.00? 100.00? 100.00? 100.00? 100.00*
100 73.98%¢ 83.28° 82.41° 85.05° 81.18"
150 50.71¢ 67.80° 53.75° 79.97% 62.91¢
200 35.06° 56.32° 43.54'8 47.63° 45.64°

;{‘;;‘ 64.94¢ 76.85% 69.928 78.024
Sy o o Slye
Relative leaf water content
(%)

0 88.20% 88.63% 88.91* 79.27% 86.25%
100 73.37¢ 82.35% 77.93¢ 72.86%" 76.63"
150 73.38¢% 81.59%¢ 76.82" 68.83" 75.15¢
200 40.00’ 84.38° 70.77" 69.01' 66.04"

I\UA‘;L: 68.73° 84.24% 78.608 72.49¢

At I3 ime agls 386 g lal a5 5l o> & Jlais] aws y3 (LSD) iy jixe coglis J8his 903 polsl o diteds S it o o gyl JBlos a5 o Sibio (816 pa (ot
+ For each factors, means followed by the same letters are not significantly different at P <0.05 by the LSD.
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Table 3- Effect of salinity, cultivar and their interaction on relative chlorophyll content, chlorophyll florescence,
proline and malondyaldehyde content in one-year-old own rooted olive trees

cultivar 43,
ol
N”J“gr'\'l"'\l/ls JIaSe! 5,3 pipowe Jss mean
aCl(mM) Amigdal Zard Shiraz Dakal
o yld Judg 5
Chlorophyll fulorescence

0 0.79* 0.75%® 0.75% 0.77* 0.76"
100 0.75% 0.74*° 0.76" 0.75% 0.75%
150 0.50° 0.73%° 0.70>¢ 0.64 0.64"
200 0.38. 0.72%° 0.68% 0.50° 0.57¢

05l 0.60° 0.74* 0.724 0.675
Mean
o Judg IS (glgizmo
Relative chlorophyll content
(%)

0 207.10° 213.92° 213.10° 201.67° 208.95%
100 162.50% 206.88° 199.38° 176.60° 186.34"
150 77.50° 154.38° 153.75¢ 101.65¢ 121.82¢
200 30.63" 106.15¢ 96.95% 43.83" 69.39°

oSl 119.43° 170.334 165.79* 130.948
Mean
OAgx jlade
Proline content
(umol.gt F.W)

0 0.38" 0.37" 0.37" 0.33" 0.36¢
100 0.42" 1.06™ 0.91% 0.44" 0.71°
150 0.80° 1.16° 0.95% 0.74% 0.91*
200 0.42" 1.52% 1.09° 0.68¢ 0.93*

Sl 0.51¢ 1.034 0.83"° 0.56€
Mean
sl (65 (igllo
Malondyaldeh%/de content
(nmol g~ F.W.)

0 591.30% 511.50 496.50% 554.10° 538.40”
100 800.70° 639.60" 647.80¢ 788.10° 719.00¢
150 1316.50° 846.40° 834.90° 1239.40° 1059.30%
200 1732.60° 898.50° 878.10° 1644.80° 1288.50"

Mean 111030 24.00° 14.30° 056.60*
Sike 10. 724. 714. 1056.

At I3 ime igls 186 g Lol a5 5l aoyd O Jleis] aws p3 (LSD) o ixe cglis J8his 903 (polsl 3ty S it o S gyl oo 45 laSilie (6816 p (ot
T For each factors, means followed by the same letters are not significantly different at P < 0.05 by the LSD.
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Table 4- Correlation between olive cultivars traits in salinity condition

1 2 3 4 5 6 7 8 9 10 11 12
Traits <\léa
1 1
2 -0.82° 1
3 .0.84" -0.84" 1
4 085" -076" -0.87" 1
5 -090" -088" -089" -0917 1
6 -0.72" 0817 078" 0717 078" 1
7 -090" 083" 0877 0907 096" 0.80" 1
8 -0.65" 0587 0627 0677 0727 0477 067 1
9 -083" 0917 0877 0817 0907 0757 084" 074" 1
10 -0.66° 0727 0677 0697 0747 0557 0707 078" 084" 1
11 040" -042" -0557 -044" -0397 -0.58" -045" 0.13® -026™ 0.03™ 1
2 072" -0.80" -080" -0.75" -0.81" -0.66" -0.75" -0.82" -0.92" -0.88" 0.07* 1
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** *andns: Significant at 1% level, 5% level and not significant, respectively.

Injury rating value (1) Relative height (2) Relative leaf area (3) Relative shoot fresh weight (4) Relative shoot dry weight (5)
Relative root fresh weight (6) Relative root dry weight (7) Realative leaf water content (8) Chlorophyll fluorescence(9)
Relative chlorophyll content (10) Proline content (11) Malondyaldehyde content (12).
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Table 1- Epstein nutrient solution concentration (Epstein 1972)

s on el e R e s
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o Molecular Concentration Concentration of Volume ofst_ock Final _ Final_
Combination weight of st(_>ck stock solution soIL_JtlonperI_lter Elements concentration concentration of
solution offinalsolution of elements elements
@ (mol.I") (9.1 (ml) (umol.I) (mg.I)
KNO; 101.1 1.00 101.1 6.0 N 16000 224
CallNOR A 536,16 1.00 236.16 4.0 K 6000 235
NH;H,PO, 115.08 1.00 115.08 2.0 Ca 4000 160
MgS0,.7H,0 246.49 1.00 246.49 1.0 P 2000 62
1000 32
Mg 1000 24
KCI 74.55 50 a3.728 Cl 50 1.77
H3:BO; 61.84 25 a 1.546 B 25 0.27
MnS0O,.H,0 169.01 2 0.338 1.0 Mn 2.0 0.11
ZnS0,4.7H,0 287.55 a0.575 Zn 2.0 0.131
CuS0,4.5H,0 249.71 0.5 a0.125 Cu 0.5 0.032
H,Mo0, 161.97 0.5 Mo 0.5 0.05
Fe-EDTA® 346.08 20 b 6.922 1.0 Fe 20 1.12
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ool — sl Szl 15 el (03 1 035 53
 Nutrient mixed together and contains all the micronutrients other than iron.
®Dihydrogen Ethylene DiamineTetra AceticAcid-Fe
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Table 2-ANOVA effect of experimental treatments on some of the traits of the tomato cv. Superverbena

Ol po (ke
@y Means of squares
SITIT 150
Ol yetS golio o S osle 1l s (359 }
Sourceof variations Degree 3,5es Dry Ay ) SWiS (4339 Ioa oS glasf
‘ 0(‘; Yield matter Root dry weight i Plant height
reedom (g/pot) (%) ) Shoot d(;); weight (cm)
. () ol ik . 1699897.513**  79.732** 12.16** 583.854** 3152.681**
Vinasse concentration
Syae shey 9 (938 £y
oelizg 7 466808.031** 4.400** 142.622** 2138.249** 225.683**
Type additives and
method of applyvinasse
98 X plag clale
Vinasse 14 62295.860** 1.817** 10.200** 56.838* 113.617**
concentrationxadditives
el olizdl 48 299.290 0.464 1.276 26.05 17.431
Error
Olyos o i
Coefficient of variation - 5.01 6.65 18.45 16.37 9.22
(%)

2o B gV Jlainl mlaws )3 HId bize iy 4 g s
**and * significant at 1% and 5%, respectively
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Table 3- The effect of concentration consumed vinasse on the average traits in tomato cv.Superverbena

orlag cBlE Zolaw 3,5os &“D“: Bl sy, st o e &;” o2 oLS glis,f
Concentr_ation levels Yield matt);r Root dry weight Shoot :ifweight Plant height
of Vinasse (9/pot) (%) (9) © (cm)
C; 680.5 a 8.20a 5.33Db 34.95a 53.13a
C, 364.4Db 10.84 b 6.35a 3298 a 50.58 b
Cs 1516¢ 11.7¢ 6.69 a 25.59 b 3213¢c

)5 o3 0 g ) Jlin pdaw )3 ()l gxe BB 4SSl (glatoly six 905l Hai 5l dlie Cgys (chly (sla Sk ygiw b )
In each column, means with similar letters don’t have significantly different in probability level of 1% and 5%, from the view point
of Duncan's multiple range tests.
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Table 4- The influence of additives x methods of use vinasse on the mean traits in tomato cv.Superverbena

5539331 zghans a)-SJ.o.c SWis ook w)m‘?” S ol &Léf“)l
Additives levels Yield Dry matter Root dry weight Shoot dry Plant height
(9/pot) (%) C) weight (cm)
@

Without Additives 213.0¢c 9.60 ¢ 2.71d 18.70c 46.22 bc
S 2129¢c 9.52¢ 2.230d 1416 ¢ 41.11 de

P 668.8 a 9.45a 8.32¢c 40.09b 53.67 a

P.S 670.0a 10.11a 7.49c¢ 40.34b 49.78 ab

N 169.2d 10.24d 3.12d 18.34 ¢ 43.22cd

N.S 169.2d 11.04d 2.674d 17.76 ¢ 37.67e

N.P 544.0 b 11.10b 12.64a 50.85a 46.78 be

N.P.S 543.9 b 10.92b 9.84 Db 49.14a 43.78 cd

)5 hoyd B g ) Jlainl e ) (65 ine OS] Sl (glatals din 03l i 5l alie Bg s gyl (lacySibe gt b 5
0,33 Joloro S 9 159 :N‘).é.ué P
In each column, means with similar letters don’t have significantly different in probability level of 1% and 5%,from the view point of
Duncan's multiple range test.
P:Phosphorus, N: Nitrogen and S: Solution stock
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Table 5- The interaction between of concentration levelsofvinasse xadditives levelson the mean traits in tomato
cv.Superverbena

ol Suis o3

(3938 by g clals LS gl ady ) Swid ()39 Sl 22k 3,5os
Concentration levelsofVinassex Plant height il . Root dry weight Dry matter Yield
Additives levels (cm) Shoot d(g weight (9) (%) (9/pot)
C..0 342.3e 7.433¢g 3.370 ef 25.86 e 56.00 a
C..S 342.3e 7.240¢ 3.033 ef 18.74 efgh 54.33 ab
C,.P 1149.0a 7.160 ¢ 6.973 cd 36.33d 55.67 ab
C..P.S 1152.0 a 71379 6.057 d 36.48d 51.67 abc
Ci.N 313.1e 7.657 g 3.777e 24.81 ef 57.33a
C:i.N.S 313.0e 9.100 f 2.710 ef 22.99 ef 47.67 bc
C.i.N.P 916.8 b 10.630 cde 8.490¢c 59.39a 54.67 ab
Ci.N.P.S 916.7b 9.260 f 8.200 ¢ 54.99 ab 47.67 bc
C,.0 22269 9.967 ef 3.110 ef 20.00 efg 54.00 ab
C,.S 22249 10.700 cde 2.033 ef 15.92 fghi 51.33 abc
C,.P 584.6 c 10.34 cdef 8.873¢c 47.18 bc 57.67 a
C,.P.S 585.3¢c 11.26 abcd 7.797 cd 44.36 cd 52.67 abc
C,.N 168.0 h 11.420 bed 3.097 ef 18.15 efgh 45.67 ¢
C,.N.S 168.3 h 11.59 abcd 3.677 ef 19.98 efg 44.67 cd
C..N.P 482.2d 10.300 def 14.13 ab 49.25 be 47.67 bc
C,.N.P.S 482.1d 10.790 cde 8.097 c 48.99 bc 51.00 abc
Cs.0 7411 11.410 bed 1.663 ef 10.24 hi 28.67 f
CsS 74.02 i 10.620 cde 1.527 f 7.840 i 17.67h
Cs.P 273.2f 10.840 cde 9.110¢c 36.76 d 47.67 bc
C3.P.S 273.2f 11.56 abcd 8.610 c 40.18 cd 45.00 cd
Cs.N 26.56 j 11.650 abc 2473 ef 12.07 ghi 26.67 fg
CaN.S 26.28 12.430 ab 1.637 ef 10.30 hi 20.67 gh
Cs.N.P 2329¢ 13.380 ab 15.30a 43.91 cd 38.00 de
Cs.N.P.S 232.8¢ 12.720 a 13.23b 43.45cd 32.67 ef

)5 o3 0 g ) Jlan pdaw )3 (I3 gxe BB 4SSl (latols six 905l Hai 5l dlie gyl (sla Sk ygiw by

0333 Jslo iS5 9 (5955 Nyud P
In each column, means with similar letters don’t have significantly different in probability level of 1% and 5%,from the view point of
Duncan's multiple range test.
P:Phosphorus, N: Nitrogen and S: Solution stock
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Figure 1- Comparison diagram in terms of blooming time
The number and * showed p-value and significant in 5 percent level, respectively
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Figure 2- Comparison diagram in terms of flower bud distributions
The number and * showed p-value and significant in 5 percent level, respectively
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Figure 3- Comparison diagram in terms of core bitterness
The number and * showed p-value and significant in 5 percent level, respectively
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Figure 4- Comparison diagram in terms of trees growth habit
(The number and * showed p-value and significant in 5 percent level, respectively)
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Tablel- evaluated qualitative traits in apricot genotypes and cultivars

Ol asly LIKES JRrCe] ) PSlas 2] JUVES PR
Traits Unite  Minimum Mean Maximum  Coefficient of variation
CS ) My Cyad KLY 3 5 7 36
Trees growth vigor Code '
CS oAby cle 5 1 5 4 38
Trees growth habit Code ’
s ol s 3 5.78 7 26
Branching amount Code
Sl qjg s 1 1.94 3 4.1
Floral bud distribution Code ' '
LD Oluesit] 03,5, s 3 411 7 38
Shoots anthocyanin pigment Code
S S5y e Sy 03 s 3 4.67 7 3.01
Green color intensity of leaves Code ' '
Sy sl S e
3 3.17 4 2.6
Figure of leaf base Code
S p Sig slesl gl x5 2 3 4 1.9
The end of leaf laminas angle Code
Sig sl IS5 4 | -
i 17 4 3.9
Figure of leaf margin Code
Wil (29 ogse P
Sy Code 1 5.22 7 2.9
Waves of the leaf laminas margin
Sr et Oy s 1 1.89 3 24
Cross section of leaf Code
P 28 Sl s 1 1.83 3 38
Number of nectar Code
g A€ 6l i\ 3 4 5 25
Size of nectar Code
Shas & Conss SIS CpBye s 1 2.67 3 28
Position of Stigma/anther Code
S5 IS e
: 1 1.5 2 34
Figure of petal Code
o aia 3l ogee JS5 s
o 7 o9 2 5.83 8 3.4
Fruit figure from the lateral aspect Code
ot ke Jlogee S5 * 2 3.67 8 43
Fruit figure from the abdominal aspect  Code
o o - 1 1.39 2 35
Fruit symmetry Code
ogn slesl J3 s 2 3.06 4 2.8
End of fruitsfigure Code ’ '
ogee i) S, s 3 3.44 5 2
Background color of fruit Code '
oen b Sy s 2 3.56 5 2.7
Color of fruit flesh Code ' '
s (5 g s 1 1.89 3 53
Stones adherence Code
S J53 s 2 2.94 5 49
Stone figure Code
Fo FB s 1 133 3 5.7
Core bitterness Code
(P ST ol s 3 433 7 3.5
Start of flowering time Code ' ’
o Sl ol s 3 411 5 2.4

Start of ripening time Code
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Figure 1- Biplot of PC1 and PC2 from principal components analysis of six apricot genotypes and cultivars quantitative traits
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Table 5- Eigenvalues of principal components of determined traits in six apricot cultivars and

genotypes
aljo oo o329 3le ol o35 ol g
Component number Eigenvalue Variance Cumulative variance
(%) (%)
1 1762.47 73.05 73.05
2 415.26 17.21 90.26
3 115.75 4.79 95.06
4 78.04+ 3.23 98.29
5 41.12 1.7 100
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Table 6- Eigenrectors of principal components

Olho J 5‘ as) 9 ©9d ) 90
Traits PC1 PC2
Sigg sl 4.03 2.44
Lamina length
St o2 0.82 0.51
Lamina width
o2l s 0.06 0.03
Lamina length/Lamina width ’ ’
St S5 Job 0.28 0.3
Top of lamina length ’ '
3 Jsb 0.37 0.3
Petiole length ’ '
> Sl Sy oo 0.13 0.41
Leaf length/Petiole length ’ ’
S pod Cuabes
: 0.006 0.05
Petiole thickness
Flower diameter A3 0.007
o5 Job
Fruit length 6.67 668
b
[Tk o 2 2
Lateral width 6.26 30
oS g 54 3.39
Abdominal width A7 '
e 1.01 2.85
Height/Abdominal width ’ '
oS ol e e 0.009 0.02
Lateral width/Abdominal width ' '
o 0.009 0.003
Firmness
A 39/ b5 (g 2.77 0.1
Flesh weight/Stone weight ’ '
23 09 19.98 2.56
Fruit weight
o 7 19.32 3.93
Fruit mass
355 5 L 21.56 2.92
Flesh weight ' .
CubgS SUB (39 4.4 2
Flesh dry weight A3 66
oge ol do> 139 0.82
Juice percent
pH 0.14 4.74
TSS 0.09 0.06
TA 0.64 0.36
TSS/TA 1.81 0.1
Sl Job 0.69 5.77
Pistil length ’ '
i 037 0.04
Ovary diameter
gl ogen LS5 00> 17.28 14.46
Primary fruit set percent
40 090 S 20,2 55 3.92
Secondary fruit set percent
Lmd ()59 1
Stone weight 0-85 0.15
7 ()9 2 01
Core weight 0-25 00
e Jo
4.81 3.
Stone length 7
e Jsb 2.56 0.1
Core length ’ '
d 2 155 0.11
Stone width ’ '
e U2y 1.003 0.35

Core width
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1- Growth Degree Day
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Table 1- Medium combinations used for pollen culture of grapevine cv. Gezel-ozom

ol bao
Solid medium
&l buxo
Liquid medium

20% Sacrose+ 5% Agar + 0.01% Boric Acid

Sacrose + 0.01% Boric Acid

E QS 3D gl S olwsi] 1C oanlgh g 03bams] S S B Gl 4 ol el JSWG A gl S35 08 i =SS5
L oy auigdiK gy (Job (300 ] Bl JolST pdu il ¢ oy s (0556 (2 iH 0dawy ds Gy 5lg S 1F S 0g) Slans
Ladls Wiy eale
Figure 1- Phynotype of grapevine cv. Gezel-ozom, A: form of shoot tip open, B: Erase and postrate hairs, C: Young leaf

anthocyanin, D: Mature leaf, E: Leaf lobes numbers, F: Reflexed stamens, G: Mature berry, H: Cross section of berry, I:
Seed, J: Seed length section, K: Ripe bunch, L: Shoot attitude
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Table 2- Degree days for each phonological stages of grapevine cv. Gezel-ozom

SP ol

Phenological stages

($5958 el o 1.5
Phenological date

4,3 03 51 Y (xod 5Ly, a2
Degree day above 10 °

Bud break «lgs> a5 5L 17/Apr/2011 36
Flowering 2.5 16/Jun/2011 451

Fruit set sg.e S5 26/Jun/2011 568
Veraision . 5> 11/ul/2011 1312
Ripening ogee (tuw, 5/0ct/2011 1879

Bud break to flowering 2.5 b alys s 5L - 415
Bud break to fruit setog.e JuSis b alg> oy 5L - 532
Bud break to veraision .l 5> b ales 05 5L - 1276
Bud break to ripeningeg.e o) b ailg> a5 5L - 1843
Flowering to fruit set g JSis b a8 - 117
Flowering to veraision .k 555 a5 - 861
Flowering to ripening sg.e i, & a8 - 1428
Fruit set to veraision ol 551 sgee S5 - 744
Fruit set to ripening ;i b ogee JuSuis - 1311

Veraision to harvest il b o6 55 - 567




1A 5l ) ojlesds Fe sl o((6559LinS 2sbo g pole) SLEL pole 4wt OF

Lo P Job g )9 HeSLE 93y e e ) st e

PH 5 Jsloxo

YLy e 1) 958 b lojen cnl (e (5031l sl 53
aolol il ey SLidl 03, 5 Gl aey 5o, Ve U liseen 5 29
JRUFSN [ IWEPRRVISWSSICH VIS S S /) PPV VW [ K¥-FPAPLIN
ey yid 2, SV @ caby flo; 0 g cdl dals Mgy sl
0o dos oSl gl j0 &S by sy p PH @l s K59,
FShea PH lie cuilsy gloj )3 45 559k 4 048 03933 pH
PH 5 forwlyis BB lasl fliee o Olpss dasly sy 295
{F JS3) 23l osSn

509 o yd B D98 1D g b W8 i sgre WSS (glal jo
b 03958l Joloeo dal> dlge (fse ) lad 9o 9 03 b o) 4
YY/o a 48 ul)_.uo cb}..uo}o_’ 9 _\.w) 092 LSLQ("" » as d)9]o LY
(FUSE) S

JoB asnwl g PH (Jolore s ol bl 0 <l yuss Koy dslllas
550 g ogee JuSis (glanl o aS ol L dalllae (il o ygmel yis
D9 .31.3‘) ..\.w:l clhle 39 [‘,5 0940 D)L.A.C pH 9 A3 ul).:.a _\.w) J5|
L 0038 PH 5 03 5o 0 JBlis jobo 4y gy pgo 56 10
25 Dy pyw dlsje &y () A (ogad 4 g (loj CiS
Jol> .)‘9_4: ul)_ua (L?’l-’""q] b))f )‘ O I9) OO) uols)f.) C)'ﬂa.«al
g 9 by slol )3 &S gy5b 4 Bl (Ll @y e Jole
g A A wlS dal e 3l gty YY/D &y Jalore ol dlgo )50
alsye ;0 dS ond 5)l5S ey dawl i e Voo 3 p S /Y o
pgd ad>yo )3 g 039 yudey I slossal jie 4 g0 9 45, gl
Oyl dy Sdlo ol 5 6,050 Sl )30 0309 45 A
Cdllas jii sl S35 )55l 3)90 )3 s ol a5 (V) dusy 00 395
2,
slaas I cladwl 1oyd e IS job g ol doyd Fo—Ae
D9l pd 5 dimd o Sl Sle sl 9 5,056 sl 1) 16!
@L.u (Y') Co kaJ).u_M J.._.w‘ a4 199_4).0 Loy ofeN =fed
Cillas copls o8y oy (1) o) Ked godid slraml L fols
Sy

J5 ples 31 axs o, 00 agas pgjol U35 555 o el 55 Al ye

5- Sytric acid

9 e o8y £55 4 iy )5Sl > (SK39ded alye (o (o

5 oy S 300 Byl cunl gl Hluw (oLl 1S
(V) ol sy loj e )3 032 oen kot SLy5S 1 (S
I a8 39 ctS aes 53 ST Cunl ()23 pojl S35 o5l

W dales e e i yanl 8 Lld 5l agudis el o ()l

83,5 &> 399 8053 9 I 54ilgn Cund

oL dag)l pgjol S35 03,5 s (jailse cons I Jol> ol
sbabase jlplis g )3 aeg)l pgjol J38 08) (slaos )5 oS 5l
2 ol plool sla pwyp Bdo 05 Algs del> 5 lo | pel S
S | Jols 4] 03,5 (slaaily (139 0355 pf e ¢3u5
) o)leud maw )0 p3Y 8l b lud ladd s & (padgslys
ardny Lt (Sjaler a 38 03)5 dgd g5 sl 03)5
Cd)S Ao plgioe Bod)S Sl pas g ey (392 0553l
5 el (Sl 93Ls) e 55 pal B o3 555 o
P (B sl oad ol Sleogad b iaghy cul 3 0l Jol
olidlos 355 5553l pl5)) ST (WV) 5l caillas Sy3slss b odko
oyt 5 L5 SIS ll TSl ygn Jto o8] Lol stz
olaidlod, 5,5 a5l it (puie ) odlo o 5 syl 52
03,5 &l cusS b ogs imgh 50 (YY) Liote 9 Blpo [(VY) )l
S0 YA 68) ool & 253505 Gl pojol I35 alex ) ilises pB)|
9 b wplae Limgiy ol 0 b gl b oS cul aidly Jailes
=5y L dng)l p9jsl 38 w8 55Kl 48 ol g990 () Sl
g ol oglbise (B olmbSl ) gy 5 a2 350 paigl 53
sl Sglize MelS g azals Lousl Caplito 45 o3 93 (3

24 JolSS
S5 ) 29500 £ yh 903 g 18y W 5 SLadles Sl an
5ol gl y3 sl 0al 03yl 5y Jobo 5 ()59 s L9, ¥
Leagm )5 o) dgie )3 by (g 15 10) ogse JoSt 1 am
039581 o)y (g yr oy & L)y gad g 0Dy 5 loj (0D (S
A a5 g oge SIS jldw o) Ve ST (5)5b 0l
il glej U 5k (g olej ol 31 g, ()57 /5 5
S5 5l a6 S0l (gl 53 (ximen Sle (Bl S (o
930y 9 Olej M e b 29 e £ 090 53 50 Jsb s
A a cnle 3 5 0ad 03938l by Jobo (232 y5b & oyl gl

1- Hur
2-Bangui
3-Abyad
4-Kat Kurghan



OO b ogun (S g (o5 ©lio Ol pud 9 (K9 59095 ¢ K9 59998 590 (o) 2

b oSl Gilidlo s PH sl jlade ials b b aiwls
SYL pgd dds g o bl clale 5l cnd 4 s clale ¢,
Lol ol dtunly 50,80 3555 9 5y jiiwgid &y bAS zez 35y 0
ad> o (1 53 iyt ol @ il cle 4yl
5 )3 ot s Sy 04imd 5 d 3 1o5 o2 48l

Gl ool

odal o (pyd g )5 oS cdlopo (pl )3 &S (Gygbo Bl (e
Dy ilidl s> W e o ials s > sl clale 0gd 0
Sy s 5] Ly 45 o3,8 4l 45551 48] g5, (goaei lulllan
Ogl sl ialS ¢Sl bl o GialjEl ogie 18 el laas
lntitly L ol ] (10 5 V) sl o 5, s §) B 3l
wgo (hy dlspo (b g3 ) ccdllan J58 5501 3590 o Lo
T ol clili 48 g 3 el il lasid cdale

—— Y% )sSeed weight —o— Lk JshSeed length

0.07 9
& 2 2 A L
0.06 - 8
_ 7 —_
= 0.05 -
C: 6 F
% £ 004 4 =
m . 7 —
3 g >34 &
32 o003 - 438
o -3 B
» 002 - - g
0.01 - 4
0 0
15 30 45 60 75 90 105 120
850 LSl 3l w55
(Day after fruit set)

9391058 085 3551 )31 039 9 Job Ol i (oSN - IS
Figure 2- The pattern of changes in seed length and weight of grapevine cv. Gezel-ozom
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Figure 4- The pattern of changes in berries TA and TSS of grapevine cv. Gezel-ozom
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Table 1- Physiochemical properties of field soil
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Table 2- Physiochemical properties of cow and sheep manure teas (1:5)

. Poond WUJ O“i o $9) }:‘i:w .
s cls JTSO‘:a)m‘-" il BB gy _FE Ou_Zn  Mn u&ﬁi"cw‘-w "
Manure tea (1:5) 0 Available P Available K
(%) (%) o0 (mg/L) (ds/m)
al 0.84 341 2.40 370 053 050 0.20 1.90 8.92
Cow
SHhess 1.68 1.82 3.50 330 027 032 020 2.20 8.82
Sheep

gy daly LialS i &y 3sS ely 10 3 1 cns (el PH jors ooyl alS (el o0 S5 alie (clagsuSojlul”
* All values for 1:10 manure teas were decreased to half, except for pH.
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Table 3- ANOVA for evaluation the effects of manure teas, humic acid and their interaction on reproductive traits and fruit
quality factors of pepino

Olapo (Sl
- Means of squares
A PRA ; [ m s J5 slass 399 3ass dlge S 5 ! a3lo
a ) see s -
sov ¢ A adgh oy omeSE byt M F S Sl e s
Days to Flower No. Fruitset  Daysto Joloe Total Ascorbic  Fruit dry
flowering in truss harvest TSS phenolics acid matter
Block s, 2 4.87™ 0.35™ 0.001"™ 6.50™ 0.14"™ 14.25™ 8.60™ 0.16"™
i l> > *x & *
ot 3 22.27 0.04™ 0.094 59.66" 5.88 120.03"™ 6.03" 1.91
Manure tea
I . - . .
L&’&M 1 4.1™ 1.05 0.145 13.5™ 5.41™ 1.12"™ 167.48 57.16
Humic acid
X S
Koo | - “ o . . o .
g 3 21.16 0.76 0.023 257.83 1.2ns 345.31 22.40 25.17
Manure tea x
Humic acid
Error Ls 14 3.73 0.21 0.0006 46.21 1.37 49.01 2.36 0.36
CV clpss cu o - 5.48 5.94 9.45 10.96 21.95 13.95 12.36 13.66
o35 g a0l sl maw 5 dxe oy gxe Bl ged cuip & 9 *F NS

*, ** and ns represent significant at 5, 1 and non-significant, respectively.
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Figure 3- Effect of humic acid (HA), sheep (Sh) and cow manure teas on pepino fruit total phenolic contents

onlie 5,50555 5l lbogs > SapygSond il calé oy 5Vl
13y 0593 53 J1Ss sl Sl |y Sogamial oyl oS oS 300 00
(29) aiil 03,8 cdlyyd 345

Dome S 03lo o )3y Spogudions! g JT SB35 sla 1
S ol s Smgemipel o 055 sl iz I sla o

@brjless 3 4ol gL Gy ol ) Jols @l (o)

Al i YL Conl 438, 50 Lag] 3 Snganil o5
Cowl oai el pa L o ixe gldl dgmg oy 1) S ysSual
P L1051 oaiigs 59 Ly lajloss cizren (4 Jgie)
dor bgyyo SpsSl dul (l3n a8 a5 )15 (gm0,
&S Cawl oads 03y LS cpl 5l g Lwly ek 53 Gl sald o



B5 .. g 090 s T3 9 AL S59I90 58 1 I 3190 355 5lx 9 Sogubimus! il

4 290 e plaSie pmaiy ol jlese] Cunty @l 4z
39298) (595 3l b e b olyen b ol 4 Seagenin
0gs0 Sutid 03le o yd Wl oo (565 sl ol slacdale )
YL glacbale L olyan aoglis (g enled sbul | 6 5L
sl asl (055 sy (Vb slaclale )3 5e) 35y
Loogre »5 s ol e gle 4 b g Sid oolo o> ials

9 50

o3l 1oy (o 5Vl Soogamdsl oo 4 110 (gaidngS 568 sl
5 30lei o0 S0l o a4 o |y duoy3 811 (0 0 Sts
a0y 081 cals Lo 4 bgype Sis o3lo )ljso oy 208
oy o SlS ) Slgo sl o313 s colallas (4 S2) 15l o
Laogso (339 1= (st 95 B b ST 13 g2 g0 SIS ) 59500
3 pmilie ol sls JI sloagSisly 503 (sg 135,135
YU b Sl 09 (g Alg o0 g Wi 90 9 95l yolic
200 cpl g b () wims Gl ol S st ¢

7 a
° b
7 -
2 g ©
3 o
3
°§ 5 - d d
1 d
EEER
a B
2 2 e
L
. il m
0_ T T T T T T T
S F S F S XSS
BN RS &S
< S o S NS
S BN =

Gt Dguo S 23lo wuo ;8 1 (COW) (9l 4 (Sh) gwidwsS JT s3sS sl 5 (HA) Sogudaamw! »1-4 IS
Figure 4- Effect of humic acid (HA), sheep (Sh) and cow manure teas on pepino fruit dry matter content
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Table 1- The modified Hoagland solution (half strength)
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Element Concentration (mg L)

yais 395 pU
Element Fertilizer Name
N Ca(NO3)2
KNO;
KH,PO,
K KNO;
Ca Ca(NO3)2
Mg MgSO,
P KH,PO,
Fe FeEDDHA
Mn MIISO4
B H;BO;
Zn ZnSO4
Cu CuSO4
Mo H2M004

100

100

555
24
30
2.9
0.3
0.3

0.05

0.03

0.01
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Table 2- Analysis of variance of fresh and dry weight of shoot, root and ratio of shoot/root of Lactuca sativa cv. Siyahoo

©la e aS5le
i Aok i Mean Square
Ol &l LB S 161 5 s SLid ot 5 et [T
Sources of Degrees of A o) PIT SIS 059y, P (39 s > 02 053
Variation Freedom U S Root fresh R3] wldlads,  (2lgplady,
Shoot fresh ) : weight Root dry Fresh Dry
weight Shoot dry weight g weight shoot/root shoot/root
o ‘ Kok ok ok ok
’9 4 9536.900 66.692 33.302" 0.546 6.782" 3.132
Urea
J’\T" 1 5017.600" 58.976" 441.560™ 7.779" 0.456™ 10482"
1
5 %0 o] wk * S ok ok
S5 27 4 982.580 2.815 58.032" 0.639 1.138™ 0.936
UreaxNi
(1559
27 63.54 0.851 182.583 0.026 3.170 0.139
Error

Do i ™ 50050 Jlainl pdaw 3 o ine oy ) Sl oo 3yl ine
** Significant at 1% level, " significant at the 5% level and ™ not significant
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Table3- Effect of urea concentration on fresh and dry weight of shoot, dry root and fresh weight shoot/root ratio of
Lactuca sativa cv. Siyahoo

@l eIl 5 0g (lep pIWTSES (59 Al S 0y elaillady, SWS (5

' . I.l . - ] ‘

299 - 1 Shoot fresh weight Shoot dry weight Root dry weight e

Urea concentration (mg 1) 1 "

(g plant™) Dry shoot/root

U 100.25¢ 9.667 2.83¢ 3.499

Uss 167.00° 16.82° 3.37° 4.27°

Usp 182.25% 17.85% 3.36° 5.00°

Usys 118.75°¢ 11.55° 2.89% 4.05°

Uygo 124.75¢ 10.51¢ 3.00° 3.50¢

223l es (Sl (glasaldsin ge5l 5l ealiul b (P<0.05) ls gxe U] ()l ygi yo )3 S jtio hgy> b dlael
Means followed by the same letter are not significantly different (P<0.05) by Duncan multiple range test.

250 1 mNi0  5Ni2

wsor P S s
Fresh weight of shoot (g)

0 25 50 75 100
oysl clali
Urea concentration (mg 1)
Pl o8, 925 2l @Il 5 (59 2 S 3,218 x 8 )9) liSee SCdAlE Jiliie 1Y JSW
Figure 1- Interaction of Urea x Ni application on fresh weight of Lactuca sativa cv. Siyahoo shoot
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Figure 2- Interaction of Urea x Ni application on dry weight of Lactuca sativa cv. Siyahoo shoot
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Figure 3- Interaction of Urea x Ni application on dry weight of Lactuca sativa cv. Siyahoo root
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Figure 4- Interaction of Urea x Ni application on shoot/root dry weight of Lactuca sativa cv. Siyahoo
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Figure 5- The toxicity symptoms of urea concentration in Lactuca sativa cv. Siyahoo leaf tissue treated with U;oNig
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Table 4- Analysis of variance of concentrations of Ni, K, Total N and Nitrate in Lactuca sativa cv. Siyahoo leaf

al5f sy Shas o oSl
Ol i 2abio S Mean Square
Sources of Variation EI):er%re?je;rﬁf JS$ pevw ) JS O Ol g
Ni K Total N Nitrate
[;”' 4 14.473" 702.147" 17.123" 8.231™
rea
ﬁ“’ 1 204.149" 144.485™ 3.074" 128.881"
1
3* XI’\]" 4 14.473™ 340.416" 28.328" 13.231"
reaxNi1
Las-
. 27 0.009 7.028 2.807 9.730
ITor
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*

** Significant at 1% level, * significant at the 5% level and ™ not significant
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Table 5- Effect of urea concentration on Ni, K, Total N and Nitrate in Lactuca sativa cv. Siyahoo leaf

0,9 Clilé IS el 55 B9
Urea concentration (mg I™) Ni (mg kg™ K i Total N
(mg g™)
Uo 221° 36.13° 32.21%
Uss 1.72¢ 58.20° 30.69¢
Uso 0.33¢ 51.77° 33.82%
Uzs 3.43° 44.74° 33.83%
Yiso 3.62" 37.62° 34.12°

2l es Sl (glasebdais yge3l 5l edliusl b (P<0.05) lo iz AMS] (hyls (gt o )3 S jtio gy b olael
Means followed by the same letter are not significantly different (P<0.05) by Duncan multiple range test.
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Figure 6- Interaction of Urea x Ni application on Ni concentration of Lactuca sativa cv. Siyahoo leaf
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Figure 7- The toxicity symptoms of Ni in the leaf tissues of Lactuca sativa cv. Siyahoo treated with UgNi,
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Table 1- Effects of different agricultural residues on mycelium growth rate, fresh and dry weight of fruit, biological yield and
crude polysaccharide content in fruit of Ganoderma medicinal mushroom

. I . Ss 339 D)Slo& )
©luls gy sl Sy oy o9 ¥ ©3j9 ’ Soislen Pl syl b
5 yolis Mycelium growth rate Fruit fresh o9 9T Fruit crude
89 yeetium gro i Biological
Agricultural (number of days to fill the weight Fruitdry ield polysaccharide
residue test tube) () weight Y @l™h
()] (%)
ol Alis 3033a 19 be 4.67 be 475 be 1132
Black seed waste
dl> Al ac
i 1533 ¢ 21.29 be 5.45 5.32be 1.17 a
Tea waste
G 16.67 ¢ 21.09 be 5.45 ac 527 be 1.14a
Hazelnut waste
5 A 1533 ¢ 15.74 ¢ 3.75¢ 393 ¢ 146 a
Coconut waste
bt s 1433 ¢ 3la 6.51a 7.75a 1542
Almond waste
S Al 2333 b 2333b 5.92 ab 5.83 b 0.80 a

sesame waste

Ayl sV Jleisl mlaw jo (g)ls pme @glas wiyls alie slacd > 4T Sla Kb st yo 50
Means followed by the same letters in each column, are not significantly different at 1% probability level
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Fig 1- Effects of different agriculture residue (black seed, tea, hazelnut, coconut, almond and sesame wastes) on biological
yield of Ganoderma medicinal mushroom
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Table3 - The ANOVA results on the effect of nitrogen fertilizer and zinc fertilizer and manure and nitrogen x zinc fertilizer
interaction on the quantitative traits measured

©laye aSbe
039 039 a9
R v e e a,SJ.o_c
Ol gl @ W) gaa 797 as TP g sis 797 ‘ S L
Source of L1 Sy & : & oowls : FH 5 : .
iati ¥ lant - calycle » leaf mucilage stem
variation df Plant  plant P calycle y seed leaf il i
heiaht fresh fresh oo fresh yeild diameter
g fresh — yeight  d1Y  weight g dry  \eight
weight weight weight
S 2 1153.123ns  0023ns  0.045ns  0.098ns  73.985ns  0910ns  3.090ns  210521ns  11.112ns 4474.967n.s
Replicate
03955 255
; 3 1687.326%  0.356**  14.345%*  5780* 470568*  5.890n.s  16.596**  98.763n.s 27.098* 347109.708**
Nitrogen
fertilizer
93 355 1 1.610n.s 0.508**  11.056**  2.785n.s  907.324*  24.410%%  11.924*  1409.414**  12.820n.s 18624.375*
Zinc fertilizer
895 % 0595k 95 3 579.20n.s  0.863**  1597**  6.079**  4398ns  11.792ns  2.920ns  169.028n.s 2.969n.s 6595.183n.5
Nitrogen x
Zinc fertilizer
I b 14 460.152 0.087 0.134 0.980 117.672  2.879ns 3678 71.342 5.784 210.98
Total Error
OlydS o g 7.98 12.16 6.07 4.90 578 423 9.87 139 11.07 9.98
CV (%)

Jopd Y Jleis] e 3 (gholine Hla g 20> O Jlois] o (3 (gbliae (g blize p sy & 3 g% (NS
n.s, *and **: non significant, Significant at %1 level of probability and very Significant at %1 level of probability respectively
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Table4 - The Comparison of the mean Effect of nitrogen and zinc foliar application on quantitiative traits of tea rosslle in

Jiroft zone
Sy P o Syl 5 039 S o
sl chw w15 ."”5 Leaf fresh S S ‘?”5 calycle fresh iadd
Treatment Level Seed weight weight Leaf dry weight weight calycle dry
(%) (@) (9) weight
(@) (@
(@

NO 39.728a 75.523ab 12.313b 202.263b 17.798b

o N1 40.713a 73.160ab 13.664b 207.634ab 17.627b
N N 2 40.730a 61.787b 15.011ab 211.004a 20.417a
N3 41.090a 78.149a 15.450a 215.481a 21.267a

$9 Zn0 40.143a 72.787ab 13.378b 208.256a 19.113a
Zn Znl 40.988a 71.521ab 14.841ab 209.935a 19.441a
NO0Zn0 39.357b 75.235ab 10.865c¢ 201.235¢ 17.923ab
N0Znl 40.100ab 75.810ab 13.760b 203.498b 17.663ab

N1Zn0 40.032ab 72.330b 13.422b 207.578ab 18.033b

97039 N1Znl 41.393a 73.990ab 13.907ab 207.690ab 17.022c
NxZn N2Zn0 40.930a 66.447b 14.332ab 210.348a 19.482b
N2Znl 40.530ab 57.127c 15.790a 211.660a 21.352a

N3Zn0 40.250ab 77.178a 14.992ab 214.068a 21.003a

N3Znl 41.930a 79.120a 15.809a 216.893a 21.530a

bl o5 (P<0.05) o smo BMS] gl (st yo > Syiiio CBgys b lacl
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table5- the Comparison of the mean Effect of nitrogen and zinc foliar application on quantitiative traits of tea rosslle in

Jiroft zone
) s Bl b Sypey  SRPON G s gy PlwgedSles
slowd . . plant fresh ~ . .
Level stem diameter ~ Plant height - plant dry weight mucilage yield
Treatment weight
%) (mm) (em) o) ) (kgr/ha)
N O 21.748b 218.750b 4.180c 1.058¢ 510.785c
039y N1 21.873b 243.083ab 5.385b 1.377b 790.567b
N N2 24.332a 253.833a 6.192ab 1.572ab 980.678a
N3 25.3%4a 262.582a 7.017a 1.788a 991.098a
<9 Zno 22.891b 243.875ab 5.483b 1.391b 773.083b
zZn Znl 23.783ab 245.250ab 5.904b 1.507a 826.833a
NOZn0 21.083c 219.167b 3.880c 1.023c 461.236¢
NO0Zn1 22.413b 218.333b 4.480bc 1.093c 506.666b
N1Zn0 21.220c 245.333ab 5.267bc 1.280bc 703.691ab
93X Cs9 N1Zni 22.527b 240.233b 5.503b 1.473b 850.586ab
NxZn N2Zn0 24.227ab 248.500ab 5.777b 1.520b 945.647a
N2Zn1 24.378ab 259.167a 6.607ab 1.633ab 955.341a
N3Zn0 24.985a 262.500a 7.007a 1.740ab 983.333a
N3Zn1 25.803a 262.677a 7.027a 1.837a 995.667a

bl god Hld gxe BT (gl)ly gt 2 50 S jiiio B b dlael
Numbers followed by the same letter are not significantly differentns
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Table 1- ANOVA for seed germination indices of Dodonaea viscosa in the first experiment

©la e abe
Olpetd @ole (63151 a2 Means of square
S.0v DF Sidle woy Jidlgy Copw daddy, Job ddile Job daddy, i 59 aadBle )9
GP GR RL PL RFW CFW
e 4 165.425™ 0.213" 222.300" 90.575" 0.002™ 0.002"
Treatment
> 15 34.300 0.106 11.400 20.900 0.004 0.002
Error
ﬁé\) = 10.050 13.930 10.330 7.250 25.420 13.090

Do i ™ g o> K Jloin! o 53 I sime GBI ™ a0 8 Jlais] a3 I sine M5
*, Significant at (p<0.05); **, Significant at (p=0.01) and ", Non significant.

S.0.V, Sources Of Variation; DF, Degrees of freedom; GP, Germination percentage; GR, Germination rate; RL, Radicle lenght; PL,
plumule lenght; RFW, Radicle fresh weight; CFW, plumule fresh weight; CV, Coefficient of variation
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Table 2- Mean Comparison of Seed germination indices of Dodonaea viscosa in the first experiment

g
o5 e JEITEINS i dpdilu Job drddyy 5 ()9 daddlu 5 o9
Treatment 3l GR | PL RFW CFW
GP (seed per (mm) ©)] )
day) (mm)
G e
Hydropriming 56.00ab 2.25a 36.00ab 62.25b 0.07b 0.32a
NS ke 00 Sy sl
Sy 68.00a 2.75a 41.25a 71.50a 0.12a 0.32a
GA3 (50 mg.I")
PeSke Ve S ol
2 60.00ab 2.26a 35.25ab 60.25b 0.07b 0.30a
GA3 (100 mg.I™h
. Ly ol s
*‘Z:\Ig “E"g : (y’)"’ 56.00ab 2.26a 29.25b 60.50b 0.08ab 0.36a
3 \Y. 0
L ol s
*"K’°N‘ O"’"& L 0/;‘*’ 50.00b 2. 20a 21.75¢ 61.00b 0.06b 0.30a
3 0

A I3 gxe 20 )3 B Jlassl prdaw 55 5SSl (glaials dix 9050 bl pr aliie Gy (gl Slsel ygi ya p
In each column, Numbers followed by same letters are not significant (p<0.05)
GP, Germination percentage; GR, Germination rate; RL, Radicle lenght; PL, plumule length; RFW, Radicle fresh
weight; CFW, plumule fresh weight.
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Table 3- ANOVA of seed germination indices, treated with GAz at 50 mg.I™ under salinity conditions in the second
experiment of Dodonaea viscosa

©la o aSbe

Ol ot 2alio 151
S el g5l ey Means of squares

SOV DE il wo il Copw ady, Jib Bl b arady) gy ardle S o
= GP GR RL PL RFW CFW
o 4 1858580™ 28217 616300 2326075 0.003™ 0.047™

Treatment
ks 15 97058 1950 22913 76729 000.0 001.0
Error
“‘f*gv“’f” 67.12 21.19 03.18 7715 28.18 48.14

2oy o Jloss] prdaw 53 I gime BN
™, Significant at (p<0.01)
S.0.V, Sources Of Variation; DF, Degrees of freedom; GP, Germination percentage; GR, Germination rate; RL, Radicle lenght; PL,
plumule lenght; RFW, Radicle fresh weight; CFW, plumule fresh weight; CV, Coefficient of variation
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Table 4- Mean Comparison of different treatments effects of salinity (calcium chloride) on seed germination indices of
Dodonaea viscosa

S S lowi o,

o - ¥l Sy axddyy Job daaddlw Job  aady, 5 059 adle ol
Salinity o jlen
GR cL REW CFW
treatments GP (seed per day) (mm) (mm) ) )
(ds.m-1) (%)
0 swls
Control 60 b.25 229 3025a 60.75a 006a 029
3 7750a 309a 3350a 56.50a 008a 027a
6 78.00a 289 1813b 33.00b 006a 023b
9 62.25ab 230a 16.75b 17.75¢ 005a 013c
12 25.00¢ 094a 225¢ 000d 0.00b 003d

A I3 gxe 2o yd B Jlassl pdaw 55 5SSl claials dix 905l bl 1 aliie Gy (lls Slael ygiw ya p
In each column, Numbers followed by same letters are not significant (p<0.05
GP, Germination percentage; GR, Germination rate; RL, Radicle lenght; CL, plumule length; RFW, Radicle fresh weight; CFW,
plumule fresh weight.
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Figure 5-Comparison of the average amount of biomass at different levels of treatment, Including: bacterial inoculation,
mycorrhizal inoculation and effect of combined association of bacteria and mycorrhiza in drought stress and non-stress
conditions in fenugreek (Trigonella foenum- graceum L.). CS: plant with no inoculation of mycro-organisms in stress
condition. CNS: plant whit no inoculation of mycro-organisms in non-stress condition. PS: treatment whit P.putida in
drought stress condition, PNS: treatment whit P.putida in non-stress condition. AMS: treatment whit G.intraradices in drougt
stress condition, AMNS: treatment whit G.intraradices in non-stress condotion. PAMS: combined association of P.putida and
G.intraradices in drought stress conditions, PAMNS: combined association of P.putida and G. intraradices in non-stress
condition. Values followed by same letters did not differ significantly from Duncan's multiple range tests (p<0.05).
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Figure 6- Comparison of the average amount of phosphorus content in plant roots and shoots at different treatment,
Including: bacterial inoculation; mycorrhizal inoculation and effect of combined association of bacteria and mycorrhiza in
drought stress and non-stress conditions in fenugreek (Trigonella foenum- graceum L.). CS: plant with no inoculation of
mycro-organisms in stress condition. CNS: plant whit no inoculation of mycro-organisms in non-stress condition. PS:
treatment whit P.putida in drought stress condition, PNS: treatment whit P.putida in non-stress condition. AMS: treatment
whit G.intraradices in drougt stress condition, AMNS: treatment whit G.intraradices in non-stress condotion. PAMS:
combined association of P.putida and G.intraradices in drought stress conditions, PAMNS: combined association of P.putida

and G. intraradices in non-stress condition. Values followed by same letters did not differ significantly from Duncan's
multiple range tests (p<0.05).
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Figure 7- Comparison of the average amount of soluble proteins at different treatment, including: bacterial inoculation;
mycorrhizal inoculation and effect of combined association of bacteria and mycorrhiza in drought stress and non-stress
conditions in fenugreek (Trigonella foenum- graceum L.). CS: plant with no inoculation of mycro-organisms in stress
condition. CNS: plant whit no inoculation of mycro-organisms in non-stress condition. PS: treatment whit P.putida in
drought stress condition, PNS: treatment whit P.putida in non-stress condition. AMS: treatment whit G.intraradices in drougt
stress condition, AMNS: treatment whit G.intraradices in non-stress condotion. PAMS: combined association of P.putida and

G.intraradices in drought stress conditions, PAMNS: combined association of P.putida and G. intraradices in non-stress
condition. Values followed by same letters did not differ significantly from Duncan's multiple range tests (p<0.05).
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Figure 8- Comparison of the average amount of Diosgenin % in dry weight at different treatment, Including: bacterial
inoculation; mycorrhizal inoculation and effect of combined association of bacteria and mycorrhiza in drought stress and
non-stress conditions in fenugreek (Trigonella foenum- graceum L.). CS: plant with no inoculation of mycro-organisms in
stress condition. CNS: plant whit no inoculation of mycro-organisms in non-stress condition. PS: treatment whit P.putida in
drought stress condition, PNS: treatment whit P.putida in non-stress condition. AMS: treatment whit G.intraradices in drougt
stress condition, AMNS: treatment whit G.intraradices in non-stress condotion. PAMS: combined association of P.putida and

G.intraradices in drought stress conditions, PAMNS: combined association of P.putida and G. intraradices in non-stress
condition. Values followed by same letters did not differ significantly from Duncan's multiple range tests (p<0.05).
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Table 2- Media were used in this research
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Table 3- Analysis of applique additive in potting media

CuiS (5 g 4 02w 3590 (5l 53933 Fe Mg K P N
Additives used in substrates (ppm) (ppm) (ppm) (ppm) (%)
H‘gf 4.4 140 182 11 0.039
Perlite

s J,;b 16.44 360 528 21 1.69

Leaf mold
&yt doisy 23.04 140 671 190 2.04

Rice hull
CasS s 42.88 880 917 21 3.84

Cocopeat
&b CowgeS 2.64 680 880 250 1.11

Mushroom compost

(B U534 CanigreS 2032 1060 784 32 3.34

Forest trees compost
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Table 4- ANOVA of media and time on growth parameters in Ficus benjamina var. Starlight

Ola o (puSleo
Mean of square
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Sources of Degree of SpdsJsb 3T Wi Spolui The amount of a8lw yhad
variations freedom Total leaf Number of  Number of _ height Stem
length lateral new leaf Increasing diameter
branche
ro 8 2753.877" 99.31" 112.723™ 6.439™ 0.066™
Media
4o sk sk sk sk
o™ 7 831406.644 31928.788 2004.04 6.588
Time
Lo X gt . ook * *
S 56 1526.743™ 66.175 11.707 0.074
Mediax Time
s
360 1170.085 43.685 34.861 7.833 0.55
Error

IR g o W A TP W I [P S S S ST PP X XA AR e PV (P TS
** % and ™ show significant at the 1%, 5% and non-significant, respectively.
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Figure 1- Effect of measuring time in year on increasing amount of stem diameter in Ficus benjamina var. Starlight
(Summary symbol according to table 1)
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Figure 2- Interaction effect of different media x different measuring time on increasing amount of stem diameter in Ficus
benjamina var. Starlight (Summary symbol according to table 1 and 2)
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Figure 4- Interaction effect of different media and different measuring time on increasing amount of Ficus benjamina height
(Summary symbol according to table 1 and 2)
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Table 1- ANOVA of the different concentrations of salicylic acid and chelated magnesium sulfate spraying on some fruit
physical charestrictics of pear cv. Louise Bonne in 2013

- Olar o (ke
KOs 9T &3l a2y Mean Square
Source of Variation DFergeléedeosrgf 040 (O PAD (39 Bga0 o 0940 (339
Fruit Specific Gravity Fruit Volume Fruit Weight
St 2 0.003" 147.7 57.7
Block
st sl 9 0.019™ 2165.71" 2155.78™
Spraying treatments
g 18 0.002 53.33 86.18
Error
Sk e 5
Coefficient of Variation - 5.28 7.32 10.08
(%)

Mg o g o) O Jlain] gdaw p3 )b bze Ay g

%

and ™: Significant at 5% level and not significant, respectively.
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Table 2- Mean comparison of the different spraying treatments on fruit weight, fruit volume and fruit specific gravity of pear
cv. Louise Bonne in 2013

Dgme (oAt (359

lidgioxe (Lo Fruit Specific = D# oz b-” w-,
Spraying treatments Gravity ruit V%'”me Fruit Weight
e (cm?) ©
ctrl. (H;0) ~(o L) aals 0.97 a' 85 d 82.67d
CMS 05 —+/0 &M (o3 e il gus 0.8ab 111.7 bc 100 ¢
CMS 0.7 =+ /¥ &S (o3 5ui0 il gus 0.95a 108.3¢c 103.3 bc
SA 0L —+/V sl Sl 0.94a 128.3 a 121.7a
CMS 05+ SA 0.1 —+/0 &M vy 50 Slilgu + +/V dpusl SidounaIlos 0.84b 128.7a 108.7 abc
CMS 0.7 + SA 01 —+/Y &M o 30 Slagus + o/ sl Silinndlo 0.95a 114.7 be 109.7 abc
SA05 —+/0 spol Sbudlio 0.72¢c 54.67 f 39.67 f
CMS 05 + SA 05 —+/0 &5MS oy 50 lilgus + +/8 spuol Silmnslles 0.93a 75 de 70 de
CMS 0.7 + SA 05—+ /V &)y juio Slilgus + ¢/ sl Silials 0.97 a 123.3ab 120 ab
Ctrl. (without H,0) —(! (y5) aals 0.95a 68.33 e 65.33 e

)5 2o p3 N Jless] prdaw 3 (63 cime MBI SOl (glaials dix yg0i] sl aliie Chgys gl ola ySibie ygias yb )sT
(T L) sl Ctrl. (H20) (ol 9) 2ol Cirl. (without H0) «Siuuadbio sl SA M 10 jute lidguo : CMS
In each column, means with similar letters don’t have significantly different in probability level of 1%, from the view point of
Duncan's multiple range test.
CMS: Chelated Magnesium Sulfate, SA: Salicylic Acid, Ctrl. (without H,0): the control group without water, and Ctrl. (H,O): the
control group with water.
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Table 3- ANOVA of year and the different concentrations of salicylic acid and chelated magnesium sulfate spraying on some
fruit physical charestrictics of pear cv. Louise Bonne in 2012 and 2013

Ol po (wike
O i 2alio G131 a8 Means of Squares
Source of Variation Degrees of Freedom A3/ Jgb sk Jsb
Length / Diameter Diameter Length
L
J 1 0.0001" 0.15™ 33.87™
Year
st
4 0.002 12.68 18.76
Error
5\, b jles . - -
< J’l’” M 9 0.05 91.76 87.49
Spraying treatments
2, bsles x Jl - - -
sl sl J 9 0.04 46.26 39.05
Year x Spraying treatments
P53
36 0.003 3.9 7.79
Error
Ol kS g
e - 4.06 372 3.90

Coefficient of variation (%)

* k%
3

S SR0 € g o )3 0 i yd Y Jlaks] mhans 43 415 Sxo i T NS g

** *and ns: Significant at 1% level, 5% level and not significant, respectively.

9 IV Lol ;3 925590 o35 (U5 e shad 41 Jgb S 9 58 (Jgb Sl 2 (b gl (sl T (ke dmgllio € Jgu

yray
Table 4- Means Comparison of fruit length, diameter and length to diameter ratio of pear cv. Louise Bonne in 2012 and 2013
5 | Job b5 g
obgloe s lon Length / Diameter Diameter (mm) Length (mm)

Spraying treatments 1Y) "ay 174 wyay 1vay yray

2012 2013 2012 2013 2012 2013

Ctrl. (H,0) (1 L) aals 1.35bc 1.36 bc 51.57 cd 51.26 cd 69.62 cd 69.68 cd
CMS 05 —+/0 &MS" (o) 3100 lddgus 132c 1.32cd 56.22ab  55.76ab  742labc  73.74 abc

CMS 07 =+ /Y &Y oy e il 1.43b 1.42b 5387bc  53.69bc  77.03a 76.82a

SA0L —+/V sl Sl 1.32¢c 1.31cd 58.03 a 57.8la 76.60 ab 75.26 ab
CMS 05+ SA0.L —+/8 &M o 50 g + /) sl Sl 1.28d 1.26d 56.04 ab 55.47 ab 71.73 abc 72.58 abc
CMS 0.7+ SA 0L =+ /V &M (o 500 Slilgus + /Y Sl Sl 131c 131cd 56.12ab  55.66ab  73.52abc  72.65abc
SA 05 —+/0 sl Sl s 158a 159a 4489 e 4501e 70.93 bc 71.16 be

CMS 05+ SA 05 —+/d &M gyt Slillges + +/8 dyl Siloulls 131¢c 1.30 cd 50.36d  50.44d 65.97 ¢ 64.67 ¢
CMS 0.7 + SA 05 -+ /Y &M 3 30 Sldgus + +/0 dpanl Siliannls 1.30c 1.29 cd 56.78 ab 56.25 ab 73.81 abc 73.07 abc
Ctrl. (without H,0) —( (y98) Jeli 1.30c 1.30cd 50.05d 49.92d 65.06 e 66.14 de

=3

S8 5003 5 203 ) Jlain] s 13 (6o sine EMII (S0l gesl i alite g (sl (sloSilie gt 2 0 g
(T b) aals Ctrl. (H20) (ol (93) aals Ctrl. (without Hz0) «Suluuls dusl SA 5D (43510 i gus : CMS
**and * In each column, means with similar letters don’t have significantly different in probability level of 1% and 5%, from the
view point of Duncan's test, respectively.
CMS: Chelated Magnesium Sulfate, SA: Salicylic Acid, Ctrl. (without H,O): the control group without water, and Ctrl. (H,O): the
control group with water.
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Table 5- Correlation of some fruit physical characteristics of pear cv. Louise Bonne

Job A A8/ Jgb 039 > WPPaSD (39
Length Diameter Length / Diameter Weight Volume Specific Gravity
sk 1 0.550 0.204 0.569 0.608 -0.062
Length
. - 1 -0.130 0.602 0.627 0.128
Diameter
A5 1k 1 0.650" -0.586 0.724"
Length / Diameter
<y 1 0.976™ 0.540
Weight
> 1 0.358
Volume
weyaSe (g 1
Specific Gravity

o g ko ) a3 oine g4y

£

** and * significant in level of 1% and 5%, respectively.

9 )_'2.45 dL&:J}l_m s.MJSL;o Ca.él.).).) d).».u.u.i 4\;)| .)9§ oS LE{LQD%&
Dgdioe yeS Ll o Loyl cuaglie g aiS' o M5 (65 by
Ml le rn‘y )Lo.» @ 0gx0 uoya}u U)9 L)))JYL uohwl
slosi ol sloogae 2 51 9 039 slos ol (slmogee > (JI (sl
A o 6y (6 0yl cbl Ylaas! Lol sl o yiSo g8
090 ogmate (g (PO Bl ) Bjles plo g sals
oy L (SB35 (Y Jodo) /0 cbale b sl Sldlo o
(¥ Jgi) 535550 03l 2 9 0390 lows (ol slogee ) 5 (gLab
218 oo eIV Jlaws ol slroges 268 6 ylo,lil cllB Yl
48 Cewlime (piy jiaS (ogaie (jg b p2e> 4 ()55 Comd

d9se pPg—ae (1j9 9 ogxe JSub AL (o (e (Slnsor
by GilS Ly Jele S Gl oS sl (gxe o
9l slyloss y3 48 ogSae 159) (ol sl ol e (6,50
PYL eble gols jles pogad 4 (ol 4 dpl Sibeudlo
Ohbsen 5 (SSbs (i50 i b sl dgpatie ol (V' )low)
i 1L Casdly ) 31 Sl Bl pdge cpl (1+) o)l ks
s plg lojloss 5 1) dd Sl 31 NS 005100 lidgun
ol 03505
09> JB Sblad (e Sl (253 slre ogne pogaze (o
G 090 031051 b (i 9 (Joboo (o slalad b 5 0392 090
2 909 Caadl Bl odlatdl Llod I Jole pl (V) 2)b uSe
alaly ool p )b U Jsame Ll CudS 5 ib)lsl e



VWA L ogmo CadS Sguty 39 4 o s ol gan g o] Sl 156

..\.\.M)I ML& Lw.)l) L)J] PN ..\m.)L;o uualf ‘) uol> oS d).am
o9 (&S (Sl yiall i )3 (ke pSU B o 5uie Slilgus
0‘9-’&‘ 0o Cuwdy EJLJ u«:l.m‘ » sly "uy).aj}‘" p_‘)) Lg:Mf
a5l 0 )8 /0 cdale 1 ohe ol Slwddls 5 5l Hsboas
g (oM sloog o slsl ]38l Can b oS 5 SO lgie
QU%M}:@Q&]W5 0 clale b s Sl plg)l@,}

PS8 g 4N (g el i3l (ggle pam LB JLS )3 0gse
PS4l (658 JB yide Jobo sl slrogee 14
5 Caiyd b5 so (yidld Bud dzslis «dud & diuy cgy 0yl 5l A
RS b cdale b ol Sledlo jlo sl (5cSaw) 55
Fber (g b S ogre (U Ban il 5 B9 oo dogi i
plos o sl jdny 63yl cllls Ylaisl 5 208 poes

IV GBI b S e Mg g /D e b sl Sl
D9 oo oy Hlin )3 p)S

Y (159 L (@M slrogee Mg o Jlia 3 p)5 /Y clale
)y8 95,555 yate Jab ol s (ol p CBlide 905 oalitul
Cuto g Ygo sl i 4 a5 b ol jolie cydy ) o (8,8
L Ul o 0 5 ¥) piis yaals o (F 5 1) cutsS il3él 5 o
ChS 39y 4o puolie plo Slilge 4 ol Sl Cpuns iol38l

alxily (@M ogne

5 (85 e

L Cois) Jgmaze )5 )LS glis dn angi L ogee CudS
iy 5 e golg 53 08 B pae BN Colis b g (595056
03,18 (5 pll Cumdg 3900 b g S L &y g pis D5 00
DA g mlil 0aiS Bpae (LA b cuslite Ll
&l

1- Abdollahi H. 2011. Pear, Botany of Cultivars and Rootstocks, Agricultural Extension Publisher, Tehran, Iran, 196 p.

2- Adel M. 2013. The examination of the effect of spray of chelated magnesium sulfate and salsylic acid on the increase
of antioxidant defence against Fire Blight of pear (cv. Louise Bonne), M.Sc. Thesis, University of Zanjan, Zanjan,
Iran, 105 p. (in Persian with English abstract)

3- Adel M., Adel M., Amiri M.E., Nejatian M.A., and Davodi A. 2013. The examination of the effect of spray of
chelated magnesium sulfate and salsylic acid on the shoot Fire blight of pear (cv. Louise Bonne), Articles Abstract
of the 8" Agricultural Science Congress of Iran, Hamadan, Page 427 (in Persian with English abstract)

4- Adel M., Amiri M.E., and Adel M. 2014. Influence of spray with salicylic acid and coriander extract on shoot Fire
Blight and fruit quality in pears (cv. Louise Bonne), New Issues Congress, Karaj (in Persian)

5- Adel M. Amiri M.E., Nejatian M.A., Davodi A., and Adel M. 2015. Evaluation of Spray with Edetate Magnesium
Sulfate and Salicylic Acid on Shoot Fire Blight in Pear cv. ‘Louise Bonne’, Seed and Plant production Journal, 31
(2): 2.

6- Mohan Jain S., and Priyadarshan P.M. 2009. Breeding Plantation Tree Crops: Temperate Species. Translation: Adel
M. and Adel M. University Jihad Publications, 350 p.

7- Amarnameh. 2008. Ministry of Jihad-e-Agriculture. The office of Statistic and Information Technology. Available at
http://www.agri-jahad.ir (in Persian)

8- Aukest Boger T., and Singa S. 2011. Encyclopedia of Abstract of Temperate Tree Crops. Translation: Rahemi, M.
and Tavaloli, V., Avand Andisheh publication, Shiraz, 406 p. (in Persian)

9- Babalar M., Asghari M., Talaei A., and Khosroshahi A. 2007. Effect of pre- and postharvest salicylic acid treatment
on ethylene production, fungal decay and overall quality of Selva strawberry fruit, Food Chemistry, 105: 449-453.
(in Persian with English abstract)

10- Bakhshi khaniki Gh., Ghorbanali M., and mirbagheri Sh. 2011. Biochemical changes of the two Golab and
Shafiabadi apple cultivars in harvesting time and after storage, New Cellular and Molecular Biotechnology Journal,
5: 59- 65. (in Persian)

11- Eftekharzadeh M.S., Sadeghzadeh Ahari V., and Grigoorian V. 2002. The effect of urea and carbamyl on thining of
apple fruit of Golden Delicious, Journal of Horticultural Science and Technology, 3: 47-58. (in Persian)

12- El-Tayeb M.A. 2005. Response of barley grain to the interactive effect of salinity and salicylic acid, Plant Growth
Regulation, 42: 215-224.

13- FAOSTAT. 1997 and 2009. FAO statistics data base on the world wide web. http://faostat.fao.org.

14- Faust M. 2001. Physiology of Fruit Trees of Temperate Regions. Translation: Gholami, M. and Kimiai Talab, M.
R., Bu Ali Sina Publications, Hamadan, 350 p.

15- Guidance of Rating and Pricing of Pear Types. 2012. The management organization of fresh fruit and vegetable
square of Tehran municipality. The sanitation assistance and quality control. (in Persian)

16- Guillou R., Griggs W.H., and Geller G. 1973. Weight sampling for size measurement of Bartlett pears for canning.



1A 5l ) o ylesds Fe ol ((6559LinS 2ol 5 pole) SLEL pole agyis V¥

California Agriculture.

17- Hayat S., and Ahmad A. 2007. Salicylic Acid a Plant Hormone, Springer, India, 410 p.

18- Jalili Marandi R. and Haji Taghi Loo R. 2003. The laboratory of post-harvest physiology, Oroomiyeh University
Publications, Oroomiyeh. (in Persian)

19- Jookovskiy P.M. 1950. Cultivated plants and their center of origins, Moscow, Savetskaya Science, 595 p.

20- Kappel K., Fisher-Fleming R., and Hogue E.J. 1995. Ideal Pear Sensory Attributes and Fruit Characteristics,
HORTSCIENCE, 30 (5): 988-993.

21- Karadeniz T., and Sen S.M. 1990. Morphological and Pomological properties of Pears grown in Tirebolu and
vicinity, Journal of YYU Agricultural Faculty, 1: 152-165.

22- Khosh ghalb H. 2008. The effects of Calcium, Zink and Boron on fruit chemical combination, post- harvest
sustainability and the decrease in internal browning of fruit in two Asian pear cultivars (Pyrus serotina Rehd.) in
Tehran climate, M.Sc. Thesis, the University of Tarbiat Modares, Iran. (In Persian)

23- Koochaki A., Rashed mohasel M.H., Nasiri M. and Sadrabadi R. 1995. Physiological Bases of Growth and
Development in Farming Plants (translate), Publications of Imam Reza (greeting to him) University, Mashhad. (In
Persian)

24- Manthe B., Schulz M., Schnabl H. 1992. Effects of salicylic acid on growth and stomatal movements of Vicia faba
L.: evidence for salicylic acid metabolization, Journal Chemical Ecology, 18: 1525-1539.

25- Mishra S.N. and Singh A.P. 1989. Studies on sulphur and phosphorus availability and uptake by groundnut,
Legume Research, 12 (4): 160-164.

26- Najafzadeh R., Arzani A. and Babaei A. 2012. The examination of physico- chemical and qualitative attributes of
fruits in some genotypes of European pear (Pyrus communis L.), Journal of Horticultural Science, 26 (2): 170-177.
(in Persian)

27- Ozturk 1., Ercisli S., Kalkan F., and Demir B. 2009. Some chemical and physico-mechanical properties of Pear
cultivars, African Journal of Biotechnology, 8 (4): 687-693.

28- Popova L., Ananieva V., Hristova V., Christov K., Georgieva K., Alexieva V. and Stoinova Zh. 2003. Salicylic
acid-and Methyl jasmonate- induced protection on photosynthesis to paraquat oxidative stress, Bulgarian Journal of
Plant Physiology, special issue, 133-152.

29- Rasoli M., and Arzani K. 2011. The examination of amount of total photosynthesis rate and growth pattern in nine
Asian pear cultivars (Pyrus serotina Rehd.) in Tehran climate, Journal of Horticultural Science and Technology, 4:
329-338. (in Persian)

30- Sabeti H. 1994. Forests, Trees and Shrubs of Iran, Yazd University Publication, Yazd, Iran. 810 p.

31- Wolucka B.A., Goossens A., Inzé D. 2005. Methyl jasmonate stimulates the de navo biosynthesis of vitamin C in
plant cell suspensions, Journal of Experimental Botany, 56: 2527-2538.

32- Zafavinia H., Arzani K., and Ghasemi A. 2010. The examination of carbohydrate amount and mineral elements
seedlings of some Asian pear cultivars (Pyrus serotina Rehd.) on seed rootstocks of European pear (Pyrus
communis L.) in Isfahan climate, Journal of Horticultural Science and Technology, 3: 209-221. (in Persian)

33- Zhang Y., Kunsong CH., Zhang S., and Ferguson I. 2003. The role of salicylic acid in postharvest ripening of
kiwifruit, Postharvest Biology and Technology, 28: 67-74.

34- Zhang H.Y., Wang L., Dong Y., Jiang S., Zhang H.H., Zheng X.D. 2008. Control of postharvest pear diseases using
Rhodotorula glutinis and its effects on postharvest quality parameters, International Journal of Food Microbiology,
126 (1-2): 167-171.

35- Zheng Y., and Zhang Q. 2004. Effect of polyamines and salicylic acid on postharvest storage of ‘ponkan’ mandarin,
Acta Horticulture, 632: 317- 320.



Journal of Horticultural Science
Vol. 30, No. 1, Spring 2016, P. 141-150
ISSN: 2008 - 4730

# . .
g

(839U @lio g pole) (Sl pole a4yl
YE1-100 .o ITAD 5l o) olends Fe al
Yoo - FYY. Ll

W5 5 oK, Ol ) slo et ls (B p oS dewl 5 S Sl dol (il 3

bl S s sl

r.sjé 030y Lagd —Yd)\i..a Lo,de —':mu:JLw V'LM
AR\ VAR VAR s:,éli)) @JU

LXVLCES

42y 39 sl g 48y slod 4 b jred ) Jow (5Ldd e Sl polis 1 STy 9 03 Cale g9 4 g b ol dlox 5l i plals
ad Bl Jlab ity Job ¢ ils a3l Jobo) sy sla (asls (il aa b wdbl S 9y ilgh ol ol 48,3 )18 s bbbl b
2 Sy ol g el (S oSl dpuol) 0y 018 walais S5 g Cpobing 93 45 olusl o o Uy S8 03,8 1yl 1S5 0 b bolas MelS )b
295 B 55 52,08 oy 53 4 i CAG ool gl ol 1 28,5 15 oslitl 5,50 (5 5 )5 oo 1+ 5 i CAE b
Lol aiy b laspe slo padls p SopsSul sl 9 GAg (S 5 slo il (pwiomed 5 Culs 1395,08 32 & 00d (£ pSojlul sl s ls als
slaoasls &l )3 05 ax g LB & 95 slajlesd e )3 S5 3l 5 435,18 B (liee dooSS) 2 el 9 GAG oSy 9 U5 jlab g 4
5 ool Syl dpusl) (63,08 03le dus 41 ploy uS 5 Colod )3 g 1 I3 gxe A dw g AE g blite (sl il ¢ imgr ol ) 0 (5 S0l
U5 b g 3 LnaBl g ady) goi g 15y b Ladye slaails avgi B ialisl coge (5 o oS lee Vo v ke b aw o Sy
3,5 dlpsdig ol cp it Gloie 4 g b aylesd (K00 5 dald 4 G sl l A8 5 Lo 3,55,

cbl coiS glale s (0 olS Ab) (gl dlge 5l diwd oyl 2929
(£) 1S o Jas w35l Ly g m3lsS lyte g ol s o
Slidy ey ol @2 3195 g Sln r9p LIS Ko el
2 Ol (V) > ©)lamg S pidglio 3 (caqe (35 oS Cunl
A oo S 1y Ay 999 (o S ady) 4 5 Mg bl S
IS olawy ili8l el el ((eog9ly IS 50 canl 0 3,155 (V)
=S 3 yless a8 a0 ol Jladss glaail (V) 298 o0
P Js2ME S5 CdeS st 5 20y 2 eomel 5 SpsSsl
35 S U 53 50> omg ol csloly (V) 335 o
5 S5 olaws 0l 5 59 il il cely el a S aad o lis
(V%) 3980 s jimgid sloo}sSS)
4 el gl cplie Sy 55 (Cpmeling) S psSol 2
o Oeling el (V) 215 oags 4y olS 9o 5 03y )3 ) (goken S5
13 6oL 5l 48 395 o Byme by 0aiiS aulats eS8 S lgie
5 Jobe b bl 25k 51 Cielig (VA) 3,03 (gl slaal b

u;.ol...w ‘ua:.ﬂf ‘J§9ﬁ)lf PRV oS era..s :QQ.X:.K Lgl&bb)‘g

doddo

Sy polio 515, 9 S8 55 4 dagi b slaoxel sl JS

bbb ang 050 b g ab) Jlod 4y ol jow (5Lad oo
Petunia ) ale s Ly ouellsl 15 (V) 1ibly p 510 sLid
039 sl 5 Sy Pyl (sl Y gus 03155 ) (ybridia L.
aS 3945 g0 03wl Ay oo 4 o pB)l > o 2,1 S]]
g Laaxel 3 Jgome (ulbll o 05 €95 9 2) 120 9 22 05 €l
ol 3 Lagaling (10) 39500 58 0 J5 slaas ()8 anil>
@9 F) S oY 0lS )5 lacdly (ool 9o 5 Ay gl o5

(Ll pode a bl wold)lS g jliily ad)) (wlid)lS Co =Y g ¥ )
oS yialy daes oSl
(Email: moslemsalehil4@yahoo.com 2 e 03k 95— )

4- Solanaceae



1Yao )LQJ Aa,Lo..’.’: A -.\.1? ‘QS))’LLS é)w 9 lg,l‘) @L‘b [e’l‘ 44).&.: \‘PY

w9 9 3lge

ol Yo (gl Gl b SIS @90 4 ptalel ol
Cromd 53) Cunlio CuiS Lo )3 5 g5y e b VY ilad lab
555 Cawd So+ 2ly; S Clond G+ atunds (600 awlo
ol iily (gjysliS uSiily Sladss oy w glo wld )0 (o
5 oh Sl e 0,5 1l AV Lo 3 (oS pialy e
il Jolona (5 alo e 3l Jsl 5 oS o8 ol
aS a8 1y ol mdaw dw 0 olS Wby 0yg0 jldls e ¥y lalS
s Ao g clale 9o L SipsSol el 4 bgnyo Jol s
el 4y by pows a9 Vev g 0 Gl b el 4 bgiye pgd
)9 ;25 e A ggoime )3 48 39y Vew g v clilE b S p
W8S )8 (s

Sals

(2 o p oS b Vo) Syl

(5 5 psSishen Voe) ool

() 2 p S ke Ve e ) Sy

(53 ) S e Voo e b g3 10) (ol 5 SipsSil

Ver) S sl g (5 2 S e Vo v) SpsSsl s
(5 2 p S

St Vo) Sl sl (3 2 pShee Vo) el
(s

() > poSke Voe Gl b 53 0] (omeles Syl
(5 3 psScsden Voo) Sy bl

5 plosl L JUasljl gy 59y Yo (S (bl slone (s
595 Sl )3 5085 5l 59y VY Aol 4y (3L Jgle (sin ol
Sy 0dle dw oyl jl plaS ja i S5 slaclale . ,S sl
JolS" oy Cpns A dw g G850 slacuS 5 odkw Cjgo 4y A,
9me Ll (a5 5 lBla G5yme e > ol (slogesly 5
85 8 ealawl

gy SLas L

S 03l s s gy JolS A5y g Lialos] pll 5 e
ey Sy il L5 oo (Sike 25l gy (slapmSL
Jsbo 33,5 pladl ils 4l 3l 5 JS slass S o cables s
S 503l o gile cans ol ady; ST b olS Bl 5 Ay
b S i U S b g e 4505 g (e 5 95
Slasy g il L dlaw b (g uS0jlul Jluoud oS L dBlu
35 dulore Wb 0)93 Jobo )3 J§

1. Carnivall

Conglio iuli 8l )3 gydg 0 id o lals o olie gla oy
oelng (1)) 2> ol o8 515 9 o b s 31l 5o plals
932300518 8 Cou GlalS )3 1y Jshe 0 5 Il e C
So g Gl oo Jle glals dais S cldld o uoen
Ol ool ol (B) 2,05 9 i JU! it )3 1) e 285
Sl dilise gyl b Wl o (2LS wre Gl 31 (S
el ol331 51 (b slacual (gl 5l 9 29 oS5 Sl
|y ol s Sl ysSaal (1) 015 Jlub (sl oS cilisio
olS P J).g »9 S 039 cg).g ol (J"‘“")BI Cuw g oal> u.w‘)ﬁl
by 3 489> (A5 Ol yoSisl d5250 Ablods 4y g5 b (YA) 295 00
9 Jolw 432 1o comge ik G (W) S (e W] sk
D8 S g (Job 28y 3 ik il g 9 e Jshe s S 20
L el 5 Comaling 2,8 (V) 35l p oSl 1y (Joho
‘L.mj).g iy ‘OL.S 8LQ.:)‘ OO Yl; ;,&L’ PluJuJ Voo 9 0. clale
Porigiis ol )3 (pliond CLS 5 g SUiS g i (g S o
Sl 4 ol ol Sy Slaxed g9y Gladss (Vr) 4
2 SapgSanl dl 0l (515 (V) 39500 S 5 09 9 4
(VF) 23,5 Joloro 238 (il cge (i (o033

905 g Jud) dlb.\;,sj)é gl oo yd cado Ay (glrosisS pulas
By Gl 0318 sl Wi je (V0) S oo S | lalS
2y sl 5l ol 59y 5 2980 o3l SLel > lals
(Sl 0Kl Job g Bl ad Jigb wile plalS 9o
g5 o Sy Aol (YO) Canol Sy sl ol oy 589 520
Voo cdale 1 anyen pl (A) 2L e olS 5, Sles iul3al 4o
St g L) al5dl el oyt M8 oo & 2 > 5
b Joe M8 olS 3 osimd S abls jha o 5y Jobo wolS o 15 Sy
Jodome (¥2) ol cowd a5 S yun dul 1) )3 p)5 Jeo Yo 5,18
e J5 53 55 3 Sk Vv e 3 ol e b
YY) s oaad 5 a8l Jsb 9 0lS 0 S dlaw Liulial cely
= gdme 48 ol (L 55 pgeysil olS (g9 00 ploxl i3y
£Lis) Gl 8 ey )y oS e B0+ e 3 3le () S
.(\’)M&)JUD)J9$)JJ9_E60L5)A)J j)-).)l.lucol».?
RS e Voo chale > e 9 cnl (8L gloee opizzen
gyl sl Gimeis gl caun (YY) 0 )5 dald 4 cod
5 5 Sl o 9 A5 93 (sla Sl g 0y Sl e o3l gla
a4 ‘_;W.Uol Jf w))l 9 )Ja.v d)90 Ay dl.bau»lm » o odlawl
Do SS9 p)S pudBl > glamel olS S lgie



VPY sl e (s ld (B 1 oS e ol 9 St 98] doasl copmalis i1

Jsb cools a3Ld Job Jold ords 6,505l Claw plos g5,
Lol ls s slass g S slaws o JS jhad cabl ylab et

aiyy Jgb g il L3 Job
Iy ol 3L Job lajlos alS oel cowd 4 gl olul 5
90 4 Comd S po Sl {30 Lol cinly iol58l wals b dwslds jo
Sl 3 9 5 axg JB (JIg)l5 03) 595 62 omelig
L sl aw jlas 4o byoye (sl L3 Jobo (381 o it
oSl Ly anld 4y bgyo o (e g e (lo VY (0L
Job 2390 53 55 (stelde gulss () JS8) 392 yie (sl ¥/
e Gl 38l ccely S o gl a8 (glaigS 4 0 0y iy
OSSlae 0p 3YL Coles )3 d)S (ueling 93 4 o adyy Jobo
S 35 SappgSol dpul 5 ol ¢ Sy el 5 oS & Lgeyo
JS=3) 352 031> 31y ada) Jsbo pl 93 5 i Sald 4 s
cely daddlo 0,Ske (slaalold 3505 Jsgb ol 5l by (Y
Ly S il (15 b &0 (1) g o ol 0, sl
s S5 a1 g (sl ilyd o 1,5 st o
39,5 o siingy 45y Sl o 1o oo 05 Jog 5 (s
Czrge Sy el 5 SaygSisl dsl 2l &S 55k 4 (¥)
s G581 (1Y) 3,8 gl adey oo 5 8o gl il
9 L)’V’L” sﬁ)L{ l_s P?"?i“‘—“’ u.sl_o.:)u ol_:f P adyy g a8l
Ay oS et L5 (V) ol o )5 8 S ygSanlnsl
S8 5 88 a8 GBI e A 5 55 Sl el
MP _\._.w‘ (\”\: 9 Yﬂ) Cl 03¢ ol).o..lb u.ul> d‘.mbl.w J}la
S (S 55001 =S 15 Sl g sy ]
9 (\c) A2 o uu;l)_‘)‘ ‘) ol ULELS 9 ).u_wy.@ odos p.’)_j
3ol JUasl g 55 L s S o8 cage (isaygn ol ian
Lo 40 oSy ol Lo Jloel 51 3 (2T gl 0 o Jas!
5 e 5 sk el (9)0 4 dlge Sl 650 s S >
iz (F) dmd e GBIy ady) 25y Coleg ) 45 335 e
(opels 5 3l oL glojes g oL (55, 0 ploxl sl isles]
{7) 350 ey Job 5 48l gl il ol

1- Thuja orientalis L.

P (S0 5SS,

s ie 10 Ly ol sl 00 325 (slacS 51,5V L
PAaB Ve Gl & ol ojlas uow g odule Joyd A ygiul
o)luas Sl yd (ao ¥ s g 0303 1, B YV e 595 L Soudy il
yogls SYY g S5Y FV- g0 Job p3 o] Gl g atslyy oYL
5 4 oasles Cary 50 Juo UV-VIS (4 yiogidg Sl SaS 4
il b 1558 5 S bl b Jibs lS @ bl clale
(V) 225 Gls 5 Jge 3

C. (mg/g FW)= 12.25 Aggs - 2.79 Agyr ()
Cp (mg/g FW)= 21.50 Ags; — 5.10 Aggs (v)
Cuo (mglg FW) = (1000 A, — 1.82 C, — 85.02 (¥)

Cp,)/198
ChIT (mg/g FW)=chl,+chl, (¥)

D o lS clale Cp @ s lS culile Cy Laly,y ool o
45 Sl Wigas J5 Jidg)lS (l3e CHIT 5 0595)8" je Coacy
2855 plonl oS 35 035 £ 2 £35S e ool 2 le

el 5B g S0l

Osle 5 e O sio Je Vo L olsm plul 5l o) /- Lz
s Slgizme Wi Ol B Ad Jie il ) g 9 035le (S
94055 Blo ((Slo Il S &y (o> daill & () 5l
La ojlas 51 5 pm 5l jd duo ¥ jlade el Cawnd 4 (LS oylae
Sl Jolomo y 2 oo ¥ (99580 51 Gy 9 Jitho Gialojl ) 4y
o Ve gl b p S Ol plos )0 dids Ve S 4y dag] 4 e
e ¥ Laadg) a0y 3l ey w005 00l 138 018 ol
adiod 1zl ey o LS gl 4y sl Soadse i Jgloo
Fov gse Jsb o e Js e Cla il 35 sy o S
e 5l ol L g (s plogidy il olSiws bawgs yiogil
Sl ol gl a0 )8 b Lol glaa s colale 5l wl
039 P15 2 PSSl w08 Lol gla B e (S0l
(YA) 23,5 &yl 5 dpslons 3

&3l U
)'I oslawl L ‘L.:h)...o‘)b d).ﬁfa)'l.x_j‘ )I odel Cauwd 4 L;‘Jao.)b
5 ookl Ly L jlags 555 lse dliio 5 5JUT SAS 1381,

£ 3 Bylsal sy sy 9 A5 Pl 40> 0 s 3 LSD (50
45,8 eolawwl Execel 58l

0 odlazwl uL.S); S b uL\u) U9 O?-‘ )’| J.pb C‘L’



WA 5l doslod F'v wler (6359l @bos g pole) (SLEL pole & 72

VY

[l
=]
|

=

s Jsb

= o s s
o M~ o 00
I 1 1 1 1

—
=

i

Rootlenght (cm)

(550 )

(5 205 )

Treatments (mg/l)

Voo CBIEL) 0, 0 olil 5 ety 93 O Y S
A ld) Jlgw )5 08 ) (ol IS Al ) Jgb 2 (53 )3 0,5 (o
(Crolsd 9 Sy ! Sy 9Sous !

Figure 2 - The effect of two vitamins combinations and
growth regulator (100 mg/l concentration) on root length in

petunia cv. Carnivall (Control, Vitamin C, GA; and
Thiamin)
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Figure 3 - The effect of two vitamins combinations and
growth regulator (100 mg/l concentration) on lateral shoot

number in petunia cv. Carnivall (Control, Vitamin C, GA;
and Thiamin)
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Figure 1 — The effect of two vitamins combinations and
growth regulator (100 mg/l concentration) on lateral shoot

length in petunia cv. Carnivall (Control, Vit C, GA; and
Thiamin)
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Figure 4 - The effect of two vitamins combinations and
growth regulator (100 mg/l concentration) on shoot

diameter in petunia cv. Carnivall (Control, Vitamin C,
GA; and Thiamin)
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Figure 6 - The effect of two vitamins combinations and
growth regulator (100 mg/I concentration) on flower

number in petunia cv. Carnivall (Control, Vitamin C,
GA; and Thiamin)
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Figure 5 -The effect of two vitamins combinations and
growth regulator (100 mg/I concentration) on flower

diameter in petunia cv. Carnivall (Control, Vitamin C,
GA; and Thiamin)
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Fig. 8 - The effect of two vitamins combinations and

growth regulator (100 mg/l concentration) on chlorophyll b
in petunia cv. Carnivall (Control, Vitamin C, GA; and

Thiamin)
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Figure 10 - The effect of two vitamins combinations and
growth regulator (100 mg/l concentration) on carotenoid in

petunia cv. Carnivall (Control, Vitamin C, GAzand
Thiamin)
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Fig. 7 - The effect of two vitamins combinations and
growth regulator (100 mg/l concentration) on chlorophyll a

in petunia cv. Carnivall (Control, Vitamin C, GA; and
Thiamin)
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Figure 11 - The effect of two vitamins combinations and growth regulator (100 mg/l concentration) on reduced sugars in
petunia cv. Carnivall (Control, Vitamin C, GAzand Thiamin)
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Table 1- Physicochemical characteristics of used soil

. ay ilt an ds/m
Soiltexture (%) (%) (%) (mglkg) (mglkg) (mg/kg) (ds/m)
T 18 30 52 142.3 142.7 0.175 3.6 7.04
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Table 2- Mean comparison of simple effects of water deficit and salicylic acid on morphological characteristics of border
flowers from Asteraceae family

‘ 5 ) o Ay Sudd iy oSy S g
oLS Wgs gli,l . é‘; ; JS3lass JSd 59 Root dry S
Plént Plant height area Flower Flower dry weight Shoot
(cm) (cm?) number weight (g) @ dry weight
@

| D, 1525a 1531.8a 1749.62a 11.01a 1.47a 22.98a

o D, 13.25b 793.4b 724.5b 2.56b 0.52b 8.58b
Ageratum S, 13.63b 994.1b 1046a 6.6la 0.93b 14.40b
houstonianum S, 14.88a 1331.1a 1131.13a 6.96a 1.06a 17.15a
W D, 75.13a 12142a 42.5a 50.38a 7.87a 261.5a

K D, 69.88b 9996b 21.5b 20.36b 2.52b 131.1b
Zinnia S, 96.63b 10757b 29.88b 33.37b 5.11a 184.1b
elegans S, 75.38a 11382a 34.13a 37.38a 5.28a 208.5a
i D, 32.38a 1844 .3a 20a 14.86a 5.58a 56.09a

G i D, 27.63b 863.15b 10.87b 7.78b 3.78b 27.31b

;:'\ 'é’fs S, 28.38b 1219.99b 14.25b 10.61b 431b 38.64b
eré’cta S, 31.63a 1487.46a 16.62a 12.02a 5.06a 44.76a
i D, 2738a 2148.01a 56.75a 14.33a 4.10a 54.09a
Y D, 24b 873.64b 19.88b 4.03b 1.33b 20.22b

ﬁa"‘; :: S, 2438b 1303.42b 36a 8.76a 2.56b 34.04b
patgma S, 27a 1718.08a 40.63a 9.60a 2.87a 40.26a
o D, 25.12a 418.8a 27.88a 78.18a 2.16a 383.39a
0429 D, 17.88b 215.9b 13b 32.89b 0.71b 35.30b
Callistephus S, 21b 291b 19.38a 53.82a 1 44a 57.15a
chinensis S, 22a 343.7a 21.5a 57.24a 1.44a 61.54a

v )bu.lu (P<0.05 ) LSD O}Aﬂ )Ja.; )'l o\.; 9 J.ch » dl)g 9 (G )y J)w g_é5)> ‘_5|)|) ‘_5[205:\...4

(Sdundlis daod 1S Slinndlos sl (905 1) E(&T oS i 1Dy walis :Dy)

Mean in each column, for each factor and plant with the same letters are not significantly different using LSD (P<0.05)
(Dqy: control, D,: water deficit); (S;: without salicylic acid, S,: with salicylic acid)
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Table 3- Mean comparison of interaction effects of water deficit and salicylic acid on morphological characteristics of border
flowers from Asteraceae family

Suid (39 Sud oy e .
G £lis et TR s sis oj
s 2 EW, S o J5 slawy 5 Ay led
°e Plant Leaf area Flower Flower Root g
Plant R height (cm?) number dry dry d Shoqth
o (cm) weight  weight ry \('S'g t
Treatments (g) (g)
\ D, S a 14.75 1327.5b 1682.5a 10.75a 1.40b 21.07b
S S, 15.75a 1736.2a 1816.75a 11.26a 1.54a 24.89a
Ageratum D, S 12.5b 660.8d 409.5b 2.47b 0.45¢ 7.73d
houstonianum S, 14ab 926¢ 445.5b 2.65b 0.59¢ 9.42¢
T D, S 71.5b 11718b 39b 46.86b 7.88a 241.3b
_) ) S, 78.75a 12567a 46a 53.9a 7.86a 281.6a
Zinnia D, S 67.75¢ 9796¢ 20.75¢ 19.88¢ 2.34b 126.8d
elegans S, 72b 10197b 22.25b 20.85d 2.71b 135.3¢
D, S, 31.25a 1662.60b 18.25b 13.87b 5.30a 52.08b
ol 3T (6 i S, 33.5a 2026a 21.75a 15.94a 5.87a 60.10a
Tagets erecta D, S 25.5b 777.38d 10.25¢ 7.45d 3.32b 25.20d
S, 29.75b 948.93¢ 11.5b 8.11c 4.24b 29.42¢
D, S 26.75ab 1855.35b 54a 13.7a 3.98a 49.99b
Sl b (S i S, 28a 2440.67a 59.5a 14.96a 4.22a 58.19a
Tagets patula D, S 22b 751.50d 18b 3.86b 1.15b 18.10d
S, 26ab 995.78¢ 21.75b 4.24b 1.52b 22.34¢
o D, S 24.75a 377.8b 26.75a 76.84a 2.16a 81.45a
- 2 S, 25.5a 459.8a 29a 79.52a 2.16a 85.33a
Callistephus D, S, 17.25b 204.3¢ 12b 30.8b 0.72b 32.85b
chinensis S, 18.5b 227.6b 14b 34.97b 0.72b 37.75b

At I3 siz0 (P<0.05 ) LSD (901 1k 5l ol yo0 (clys g cygies yo0 50 Syt By o (sl sloSilie
Mean in each column, for each plant with the same letters are not significantly different using LSD (P<0.05)
(Dy: control, D,: water deficit); (S;: without salicylic acid, S,: with salicylic acid)
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Table 4- Mean comparison of simple effects of water deficit and salicylic acid on physiological characteristicsof border
flowers from Asteraceae family

. g

e A Jesg b5 budgs  FIEEwgils g, cot o - Sy Culd

ol Chlorophylla  Chlorophyll Carotenoid Stomata ’ wa Electrolyte
Plant (mg.g™* fw) b Chlolrlophy e conductance Sy leakage

(mg.g™* fw) (mg.g™ fw) (mg.gtfw (m?.s™ mmol) RWC (%)
(%)

| 1.590a 0.865a 2.455a 0.656a 34.725a 76.690.a  35.978b
2 0.830b 0.306b 1.136b 0.378b 30.012b 62.582b  52.356a
Ageratum S, 1.185a 0.572b 1.757b 0.510b 34.575a 68.628a 46.268a
houstonianum S, 1.235a 0.598a 1.833a 0.525a 30.162a 69.643a  42.066b
W D, 1.662a 0.441a 2.053a 0.545a 27587a 70.378a  38.357b
K D, 0.895b 0.310b 1.205b 0.40b 22.10b 747676 46.941a
Zinnia S, 1.185b 0.352b 1.487b 0.467a 24.65a 57.642b  44.350a
elegans S, 1.372a 0.398a 1.771a 0.477a 25.037a 60.503a  40.948b
& inor D, 1.920a 0.926a 2.846a 1.021a 33.877a 84.250a  30.998b
) D, 1.374b 0.406b 1.780b 0.596b 18.175b 70.630b  42.288a
sl A S, 1.619b 0.645b 2.264b 0.771a 27.925a 76.376b  38.708a
Tagets erecta S, 1.675a 0.687a 2.363a 0.846a 24.137b 78.503a  34.578b
e D, 2.330a 0.679a 3.008a 0.946a 29.950a 82.92a 35.89b
) D, 1.662b 0.536b 2.199b 0.670b 19.675b 58.87b 50.64a
T‘?: t’: S, 1.980b 0.576b 2.556b 0.800a 25.987a 67.38b 45.50a
pa?ma S, 2.012a 0.639a 2.651a 0.816a 23.637a 74.42a 41.03b
D, 1.006a 0.426a 1.40a 0.577a 36.612a 71.521a  36.460b
Jios D, 0.821b 0.245b 1.084b 0.450b 23.912b 56.956b  47.987a
Callistephus S, 0.883b 0.312b 1.20b 0.449b 31212a 63.070b _ 43217a
chinensis S, 0.944a 0.358a 1.284a 0.479a 29.312a 65.407a  41.230b

At 3 gine (P<0.05 ) LSD ygeil ks ol 5 Julo yo sl 5 oosis y 10 S jie By sl sloSibe
(SeloIlis 2l 1S9 Slonnlis dpuwl 9 :S1) ‘(@-l oS a5 1Dy wals :Dy)
Mean in each column, for each factor and plant with the same letters are not significantly different using LSD (P<0.05)

(Dy: control, Dy: water deficit); (S;: without salicylic acid, S,: with salicylic acid)
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Table 5- Mean comparison of interaction effects of water deficit and salicylic acid on physiological characteristics of border
flowers from Asteraceae family

. . RTINS . ‘5'99“ . "o

. 2 Jsdy S b Jubg IS JSddg s e Slajoy el g P e

oS Chlorophyll a Chlor; il b Total Carotenoid Stomata T Electrolyte
Plant (mg.g™* fw) (m plf\):v) Chlorophyll e conductance Sy leakage

s 99 (mg.g'fw)  (mg.gifw’  (m*s” mmol) RWC (%)
Treatments (%)

3 D, S, 1.570a 0.847a 2.417a 0.645b 37.50a 75.187a 37.357¢c
Ageratum S, 1.610a 0.882a 2.492a 0.667a 31.95a 76.192a 34.60d
houstonianum D, S, 0.80b 0.297b 1.097b 0.375¢ 31.65a 62.070b 55.180a
S, 0.86b 0.315b 1.175b 0.382¢ 28.375a 63.095b 49.532b
)\-‘°T D, S, 1.550a 0.422a 1.872b 0.542a 26.850a 69.237b 39.585¢
Zinnia S, 1.775a 0.460a 2.235a 0.547a 28.325a 71.52a 37.130d
elegans D, S, 0.820b 0.282b 1.102¢ 0.392b 22.450b 46.047d 49.115a
S, 0.970b 0.337b 1.307¢ 0.407b 21.750b 49 .487¢ 44.767b
S i D, S, 1.912a 0.920a 2.832a 0.972a 36.725a 83.695a 32.677¢c
L;iu-:;ﬂ S, 1.928a 0.932a 2.860a 1.070a 31.05a 84.805a 29.320d
Tagets D, Sy 1.325¢ 0.370c 1.695¢ 0.570b 19.125b 69.057b 44.740a
erecta S, 1.423b 0.442b 1.865b 0.622b 17.225b 72.202b 39.837b
S A D, Sy 2.315a 0.662a 2.978a 0.937a 31.80a 80.27a 37.30c
Sl S, 2.345a 0.695a 3.040a 0.955a 28.10a 85.58a 34.49d
Tagets D, S, 1.645b 0.490¢c 2.135b 0.662b 20.175b 54.48b 53.71a
patula S, 1.468b 0.582b 2.262b 0.678b 18.175b 63.27b 47.56b
D, S, 0.985a 0.402b 1.387a 0.462a 37.425a 71.387a 37.615¢
Jloy S, 1.027a 0.450a 1.412a 0.492a 35.80ab 71.655a 35.305d
Callistephus D, Sy 0.782b 0.222¢ 1.012b 0.495a 25ab 54.752b 48.820a
chinensis S, 0.860b 0.267¢ 1.155b 0.405a 22.825b 59.160b 47.155b

At > siae (P<0.05) LSD 505 5k j1olS o (sl g ygis 2 )3 Sy B9 o (sl (sl

Mean in each column, for each plant with the same letters are not significantly different using LSD (P<0.05)
(D4: control, D,: water deficit); (S;: without salicylic acid, S,: with salicylic acid)
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Introduction: In order to improve physical and mental human healthy, development of the urban area
landscape is necessary. Water deficit is one of the most important problems in arid and semi- arid regions. Water
deficit causes to reduce growth of different plants parts, including roots, aerial parts, leaf area, height, dry
weight, proteins, amino acids and chlorophyll. Using drought tolerance plantsisone solution. Moreover, one
physiological method to decrease the hazardous effects of environmental stresses on plants is to apply plant
growth regulators such as salicylic acid (SA). SA is one of the plant phenolic compounds in low amounts (mg/g
wet weight or lower).

This hormone can perform an important role in resistance to stresses. Asteraceae is one of the biggest plant
families with over 20,000 species which is distributed worldwide in moderate and tropical regions. A lot of
border flowers of this family are widely used in landscaping. Toselect drought tolerance flowers and application
of materials that reducing stress effects, this experiment was conducted to investigate the effects of salicylic acid
on some morphological and physiological characteristics of five border flowers of this family.

Materials and Methods: The field experiment was conducted as split plot on randomized complete blocks
design with four replications in which factors included two levels of water deficit (50, 100% FC) as main plot
and two levels of SA (0, Immol/L™) as sub plot in the horticulture department of faculty of Agriculture
atFerdowsi University of Mashhad. In this investigation five border flowers (Ageratum houstonianum‘Blue
Danube’, Tagetserecta ‘Discovery Yellow’, Tagetspatula‘Hero Harmony’, Zinnia elegans ‘Lilliput rose’and
Callistephus chinensis ‘Milady Mix’) of Asteraceac family were chosen for study. The soil mixture was
analyzed before starting the test. According to the result of physicochemical analysis of the soil, it had loamy
texture (52% sand, 30% silt and 18% clay) with 7.04 pH and 3.6 ds/m electrical conductivity (EC) and total N
(0.175mg/kg), P (142.7 mg/kg) and K (142.3mg/kg) were reported, too. Investigated characteristics were height
of the plants, leaf area, flower number, root dry weight, flower dry weight, aerial parts dry weight, chlorophyll a,
chlorophyll b, ,total chlorophyll, carotenoide, stomata conductance, relative water content (RWC) and
electrolyte leakage. To measure leaf area and stomata conductance, leaf area meter and prometer were used,
respectively. In addition, electrolyte leakage, RWC, chlorophyll and carotenoide were evaluated by Sairamet al.,
Smart and Bingham, Arnon and Rangan methods, respectively. Minitab 16 software was used for data analysis
and LSD test (p< 5%) for mean comparison was applied.

Results and Discussion: The results of this study showed that all characteristics of examined flowers
decreased underwater deficit treatment (50% FC). SA had different effect on flowers properties. Although SA
had not significant effect on flower number, it improved the percentage of characteristics such as flower dry
weight, chlorophyll a, stomata conductance and RWC of Ageratum houstonianum; root dry weight, carotenoid
andstomata conductance of Zinnia elegans; carotenoid of Tagetserecta; flower number, flower dry weight,
carotenoid and stomata conductance of Tagetspatula; root dry weight, flower dry weight, aerial parts dry weight
andstomata conductance of Callistephus chinensis. Moreover, SA had significant effect on the considered
characteristics of the other studied flowers. Interaction effect of these two factors had different effects on all of
the examined characteristics of five flowers. The highest amounts of the investigated characteristics mostly
obtained from water deficit with SA application treatment. Under water deficit, SA could influence leaf area and
electrolyte leakage of all examined flowers and aerial parts dry weight of all flowers except Callistephus
chinensis. Among the studied flowers Tagetserectaand Zinnia elegans showed the highest and Callistephus
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chinensis displayed the lowest response to SA application under water deficit. Underwater deficit conditions SA
probably cause to improve nutritious elements that can increase plant growth. Different effects of SA on
morphological and physiological properties may be due to the plant species and environmental conditions that

can influence on morphophysiologic process variously.
Conclusions: The results of this study indicated that SA resulted in the improvement of the most of

morphological and physiological properties. However different results obtained, due to the variation in
morphological and physiological characteristics of flowers.

Keywords: African marigold, China aster, Floss flower, French marigold, Zinnia
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Effect of Thiamine, Ascorbic acid and Gibberellic acid (GA3) on Growth
Characteristics, Pigment Content and Reduced Sugars of Petunia
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Introduction: Bedding plants, especially petunia is important element for urban landscaping and attracted
the attention of landscapers. This is due to some properties such as growth habit and color. The petunia (Petunia
hybrida L.) belongs to Solanaceae family that has annual and perennial varieties. This plant is originally from
Argentina, Brazil and Uruguay. Some plant growth regulators such as gibberellic acid (GA3) and vitamins
including thiamine and ascorbic acid affect plant growth and development and may extend flowering period.
Vitamin C affects cell division and cell growth in plants and is effective on the feeding cycle activity in higher
plants and it has an important role in electron transport system. The concentrations of 50 and 100 ppm of vitamin
C and thiamine can increase the plant height, leaf number, leaf area, fresh and dry weight, and chemical
compounds of the Syngonium plant. The application of 100 mg/l of GA3 significantly increased plant height and
the number of leaves of gladiolus.

Material and methods: The experiment was arranged in a factorial based on a completely randomized
design with five replications. In this research, growth characteristics (lateral branch number, flower number,
flower diameter, stem diameter, root length, and lateral branch length) and biochemical characteristics
(chlorophyll a, chlorophyll b, total chlorophyll, carotenoids, and reducing sugar) were measured. After seeding
and transplanting the seedling at 6 leaf stage, plants sprayed at 4 various growth stages with following
treatments:

Control

Vitamin C(100 mg/1)

Thiamin (100 mg/1)

Gibberellic acid (100 mg/1)

Vitamin C and Thiamin (The concentration of both 100 mg/1)

Vitamin C and Gibberellic acid (The concentration of both 100 mg/1)

Thiamin and Gibberellic acid (The concentration of both 100 mg/1)

Vitamin C, Thiamin and Gibberellic acid (The concentration of three 100 mg/1)

Data obtained from the measured parameters analyzed using statistical package SAS and means were
compared using LSD test at the level of statistical significance of P<0.05.

Results and Discussion: The results indicated that GA3 affected all the measured characteristics except
carotenoids in comparison with thiamine and ascorbic acid. Meanwhile, the combined application of GA3 and
ascorbic acid affected stem growth, root growth and flower diameter. Simultaneous use of GA3 and thiamine
was effective on pigments, reducing sugar, carotenoids and flower number. The simultaneous application of
three chemicals resulted in a considerable increase in growth and development traits, such as stem and root
growth, flower number and diameter, pigments and reducing sugar compared to control. Generally, gibberellic
acid will increase vegetative growth with impress cellular processes, including stimulation cell division and cell
elongation. It was reported that the uses of ascorbic acid and gibberellic acid in Thyme (Thymus vulgaris)
increased plant height and root length. Ascorbic acid makes a set of functions such as cell division and
enlargements, cell wall development and other developmental processes in plants. Ascorbic acid affects plasma
membrane proton pump and according to the acidic theory stimulates weaking cell wall and consequently will
increase cell wall development and cell enlargement. It was found that thiamine significantly increased flower
number in chrysanthemum.

Conclusion: The results indicated that the synergistic effects of this material can be used to enhance the
growth and development of petunia. On the other hand, in arid and semiarid areas of the country, that drought
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and salinity stresses somewhat inevitable, these materials, especially vitamins are effective in reducing stress and
increase flowering period.

Keywords: Growth regulator, Flowering, Reduced sugars, Spray, Vitamin
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Introduction: Fruit quality is described based on the crop functions (for industry or table) and/or difference
of the consumer tastes in different societies. The conformity of the quality with consumer demands has an
effective role in improvement of the marketing process. For example, elongated pears are preferred for the
processing industries and conserving productions. The lack of attention to retaining of quality and/or
improvement of apparent situation of gardening product in proportion to consumer demands decreases especial
consumer acceptance. The necessity of having desired quality characteristics in pear fruits from the characters
viewpoint of fruit specific gravity (major rating criterion of pears) and proportion of length to diameter (minor
rating), because of their role in market acceptance and pricing, is evident. Fruit quality, while harvesting, as one
of the components of plants fertility influenced under different parameters like nourishment and could be
managed during growth season. In other words, the gain of qualities proportionated to consumers demands
and/or processing industries is possible by the use of acquired method such as the kind of mother plant nutrition,
and control of pests and diseases, etc. In the current research, the effect of salicylic acid and chelated magnesium
sulfate was studied on physical indexes of fruits quality of pear fruit.

Materials and Methods: In order to study the effect of treatment agents, an experiment was conducted in
the ecological conditions of Qazvinon Pear trees belonging to Louise Bonne cultivar in the Randomized
Complete Block Design. The treatments includecontrol group (with andwithout water),chelated magnesium
sulfate with concentration of 0.5 gram in a liter, chelated magnesium sulfate with concentration of 0.7gram in a
liter, salicylic acid with concentration of0.1 gram in a liter,the compound treatment of salicylic acid with
concentration of 0.1 andchelated magnesium sulfate with concentration of 0.5 gram in a liter, the compound
treatment of salicylic acid with concentration of 0.landchelated magnesium sulfate with concentration of
0.7gram in a liter, salicylic acid with concentration of 0.5gram in a liter,the compound treatment of salicylic acid
with concentration of 0.5andchelatedmagnesium sulfate with concentration of 0.5 gram in a liter, and the
compound treatment of salicylic acid withconcentration of 0.5andchelated magnesium sulfate with concentration
of 0.7gram in a liter. Measuring the attributes of fruit weight, fruitvolume, fruit specific gravity (W/V), fruit
length, fruit diameter and fruit shape index (L/D) were made in two successive years (2012, 2013).Diameter
andlength of fruit earned by nondestructive method and by using digital caliper (Mitutoyo) in the place of
maximum length and width diameters andlength: diameter ratio by division of these two parameters. Fruit
weight estimated by digital scale (0.01 g) and its volume by the difference of the water level of scaled column
and fruit density was calculated by using formula d=M/V. The statistic calculations of measured characteristics
were made using MSTATC and SPSS soft wares and the comparison of means using Duncan's test.

Results and discussion: The results indicated that the plants nourishment using organic and mineral
combinations had an influence on quality characteristics and there was a significant difference among
combinations in most cases (p< 0.01). In the way that the extent of changes among different treatments was
changeable in the case of fruit length between 64.67 to 76.82 mm, fruit diameter between 45.01 to 57.81 mm,
proportion oflength to diameter between 1.28 to 1.59 mm, fruitvolume between 54.67 to 128.7cm’, fruit weight
between 67.39 to 121.7 g and fruit specific gravity between 0.72 to 0.97 g to cm’. Maximum weight, volume and
specific gravity in fruits were allocated to the treatment of salicylic acid with concentration of 0.1gram in a liter,
the compound treatment of salicylic acid with concentration of 0.1 and chelated magnesium sulfate with
concentration of 0.5gram in a liter, and the compound treatment of salicylic acid with concentration of 0.5and
chelated magnesium sulfate with concentration of 0.7 gram in a liter, respectively and the least amount in each of
the three cases was related to the treatment of salicylic acid with concentration of 0.5 gram in a liter, too. The
most and the least amount oflength: diameter ratio were allocated to the treatment of salicylic acid with
concentration of 0.5 gram in a liter and the compound treatment of salicylic acid with concentration of 0.1 and
chelated magnesium sulfate with concentration of 0.5gram in a liter, respectively. The increase of crop quality by
salicylic acid in plants under tension conforms to the other study results. Salicylic acid has an important role in
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regulating various physiological processes such as growth, plant development, ion absorption and
photosynthesis. Therefore, the application of salicylic acid as a plant growth regulator besides the mineral
compound of chelated magnesium sulfate is effective on physical indexes of fruit quality in Pear.

Conclusions: The results indicated that the fruits treated with salicylicacid with concentration of 0.5 gram in
a liter had more proportion of length to diameter and less specific gravityrelated to others and the aforesaid
treatment can be paid attention as proposed nutrition to produce lighter and more extended pear fruits, depending
on the purpose.Furthermore, the compound treatment of salicylic acid with concentration of 0.5 and chelated
magnesium sulfate with concentration of 0.7 gram in a litercan be paid attention as proposed nutrition to produce
heavier pear fruits, too and that is because of its allocation of the most amount of fruit specific gravity.

Keywords: Fruit Shape Index, Fruit Specific Gravity, Length to Diameter Ratio, Nutrition
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Introduction: Commercial production of ornamental plants has a global market and their economic value in
the past two decades has been significantly increased. Selecting a suitable growing media is one of the
greenhouse owner problems. Characteristics of different materials used as substrates have direct or indirect
effects on plant growth and crop production. In recent years, soilless culture has been a basic system used in
horticulture plant production.

Material and Methods: This experiment was performed to compare the effect of the media on cultivation of
ornamental plants, Ficus benjamina cv. Star lighton a split-plot design in time with 9 media from 8 types of
additive substrates and 8 measuring times with 6 replications in a fiberglass greenhouse in Gorgan University of
Agricultural Science and Natural Resources during 2009-2010. It was used volume ratio of additive media for
each treatment. They was selected different ratio of three mixture of media including A: manure, forest trees
compost and mushroom compost; B: cocopeat, rice hull and leaf mold; C: sand and perlite. The treatment "m"
was including 33% of 1:1:1 ratio of A mixture + 33% of 1:1:1 ratio of B mixture + 33% of 1:1:1 ratio of C
mixture. Treatment "n" was including 33% A (1:1:2) + 33% B (1:1:2) + 33% C (3:1). Treatment "o"was
including 33% A (2:1:2) + 33% (2:1:2) + 33% C (1:3). Treatment "p" was including 50% A (1:1:1) + 25% B
(1:1:1) + 25% C (1:1). Treatment "q" was including 50% A (2:1:2) + 25% B (2:1:2) + 25% C (1:3). Treatment
"r" was including 50% A (2:1:2) + 25% B (2:1:2) + 25% C (1:3). Treatment "s" was including 25% A (1:1:1) +
50% B (1:1:1) + 25% C (1:1). Treatment "t" was including 25% A (1:1:2) + 50% B (1:1:2) + 25% C (3:1).
Treatment "u" was including 25% A (2:1:2) + 50% B (2:1:2) + 25% C (1:3). During the experiment no fertilizer
or nutrient material for growing of plants were used. The measured characteristics of plant were including plant
height, stem diameter, new leaf number, total length of leaf and number and number of new lateral shoots.
Analysis of potted medium reflected that a low nutrients medium, with low water-holding capacities, can be
amended with different organic materials with at different rates (Younis et al., 2010).

Result and Discussion: Data analysis was performed by SPSS software. Results showed that the effect of
measuring time on stem diameter, height, leaf number and total length of new leaves was significant. Application
of different media also showed the effect of medium was not significant on stem diameter and plant height, while
it was significant on number of new leaf, number of new lateral shoot and total length of new leaf. The
interaction between media and measuring time was significant on plant height, number of new leaf and total
length of new leaf, but it was not significant on increasing rate of stem diameter. The result of this experiment
showed significant differences between all of measuring times on parameters. The maximum new leaf number
was observed on 8th stage of measuring on July 2010. This means plant produce more leaf in warm season than
cold season. On the other hand the increasing value of stem diameter in different measuring times increased in
December 2009 until May 2010, but after May to July the additive rate of stem diameter decreased. It is probably
due to timeof measuring, as the plants produced less leaf because of undesirable weather for plants growth(due
to cool air and low light); but they increased their diameter for resistance against unfavorable situation. Plants
produced more new leaf and increased their height instead of adding diameter after warming of weather in
March and April. Matsiak and Nowak (1998) on Ficus benjamina and Khayyat et al. (2007) on pothos plants
found that the greatest leaf area was obtained in peat moss medium mixed with different media. Comparison of
medium ‘n’ to ‘m’ shows little differences in volume ratio of additive substrate had significant differences on
new leaf number in these treatments, for example ratio of perlite: sand in medium ‘m’ was 1:1 but in medium ‘n’
was 3:1. Also in medium ‘n’ leaf mold and mushroom compost was more than medium ‘m’.

Conclusion: According to the results of this study, the plants which were produced in warm season and in m,

[T 1)

n, s, t and u treatment had better appearances than others in height and new leaf number. The medium “n” was
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the best media as for the most number of new leaf, number of new lateral shoots and total length of new leaf,
also it was in suitable situation in height characteristic. The plants with more new leaf number had more leaf
area, thus photosynthetic rate of these plants was higher due to more leaf number. Such plants with suitable
growth show better appearance with higher sale price. The plant growth increased with enhancement of air
temperature in spring and summer, insofar as in the maximum plant height and number of new leaf were
observed in July. So it is recommend that plants growing should be delayed to warm seasons.

Keywords: Ficus benjamina, Growing media, Leaf-mold, Mushroom compost, Perlite
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Introduction: Fenugreek (Trigonella foenum-graecum L.) is a traditional medicinal plant belonging to the
legume family Fabaceae. Diverse groups of microorganisms are symbiotic with Fenugreek roots system. This
integration leads to significant increases in the development and production by increasing nitrogen fixation,
phytohormones production, siderophores and phosphate solubilization. Plant growth-promoting bacteria increase
plant growth by improving nutrient uptake and phytohormones production. In addition, the beneficial effect of
these bacteria could be due to their interaction with Arbuscular Mycorrhizal fungi(VAM). Drought is one of the
major limiting factors for crop production in many parts of the world including Iran. Symbiotic microorganisms
can enhance plant tolerance to drought. This experiment was carried out to investigate the effect of Vesicular
Arbuscular Mycorrhiza (VAM) and Plant Growth Promoting Rhizobacteria (PGPR) on morphological and
biochemical characteristics of Fenugreek in drought stress conditions.

Materials and Methods: The experiment was carried out in completely random design with 3 replications.
There were four treatments including inoculation with Pseudomonas putida, inoculation with Glomus
intraradices, combined association of Pseudomonas putida and Glomus intraradices and untreated as a check
under drought stress (40% of field capacity) and non-stress conditions (80% of field capacity). In this experiment
five seeds were sowninplastic pots. Before sowing, seeds were inoculated with microorganisms. In order to
inoculation of seed with Mycorrhizal fungi, for each kilogram of soil, 100 grams of powder containing 10 to 15
thousand spores of fungal soil (produced by the biotech company Toos) was added to three centimeters of soil in
the pot. For seed inoculation with Plant Growth Promoting Rhizobacteria, the growth curve of the bacteria was
drawn at first and then the best time for the growth of bacteria was determined. The bacteria at the best time and
at a dilution of 0.5 McFarland was added to the seed. Pots were placed in a growth chamber (with a temperature
of 25 ° C and 16 hours of light and 8 hours of darkness photoperiod).After ten days of planting, the water
treatment was applied and continued until the end of the experiment.

Results and Discussion: The results showed that the use of co-inoculation treatment of P.putida and

G.intraradices and application of G.intraradices alone at non-stress conditions did not make a significant

difference on the amount of plant biomass. In drought conditions, application of G.intraradice alone had
significant difference (P<0.05) compare with control (no inoculation microorganisms) for biomass. In stress
conditions, P.putida inoculation and also in combination with G.intraradices increased biomass in compare with

control (no inoculation of micro-organisms), but this increasing was not statistically significant. VAMare
important ecological symbiotic with roots are important component of the ecosystem and affect the absorption of
minerals through the roots. The results of the present study showed that the amount of phosphorus in all of
treatments was increased and the greatest increase was related to G.intraradice treatment. The results also
showed that drought stress increased the leaf soluble proteins in compared with non-stress condition. Increasing
the concentration of soluble proteins under drought stress can be related to increased protein synthesis that
maybe related to adaptation and reprogramming under new situation and itprotect the cells against stress. The
results showed that the use of co-inoculation treatment of P.putida and G.intraradices, as well as each individual

treatment, increased the amount of soluble proteins in leaves. In the case of the Diosgenin percentage, drought
stress reduced the amount of Diosgenin percentage. Under drought stress conditions, use of co-inoculation
treatment of P.putida and G .intraradices and application of G.intraradice without presence of bacteria made a

significant increase in plant Diosgenin concentration.
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Conclusion: The results revealed that seed treatment with Pseudomonas putida and Glomusintraradices
increased the biomass, protein content, phosphorus uptake and diosgenin percent in Fenugreek under drought
stress condition. Since Diosgenin is very important medicinal compound, inoculation of fenugreek with these
microorganisms can be a way to increase the Diosgenin production.

Keywords: Diosgenin, Drought stress, Fenugreek, Mycorrhizal fungi, Plant growth-promoting bacteria
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Introduction: Dodonaea viscosa is an evergreen and perennial shrub which distributed widely in warm
regions throughout the world. Untreated seeds germinate well, but to shorten germination, seeds were floated in
hot water for 30 seconds, then cooled down rapidly. In addition, scarification as pre-treatment and dipping the
seed in boiling water improve seed germination. Under salinity, the level of abscisic acid increases more than
gibberellic acid which prevents seeds germination. Accumulation of Na" and CI ions can lead to changes in
water status in plant tissues and creating a series of second stress, such as oxidative stress. In priming, seeds are
authorized to absorb some water, so that, the early stages of germination are done without root emerging. The
country of Iran and especially Khozestan province is located in arid and semi-arid region of the world, sounder
such condition and due to high temperature and low rainfall, and salinity of water sources and media, D.viscosa
sexual reproduction is suffered by serious challenges. Consequently, the objective of this study was to
investigate the effects of hydro and osmo-priming in combining with gibberellic acid and potassium nitrate on
seed germination of D.viscosa under salinity stress.

Materials and Methods: Two experiments in 2010 were conducted separately and consecutively in
completely randomized design with five treatments and four replications in the plant propagation laboratory of
faculty of Agriculture, Shahid Chamran University of Ahvaz (latitude 31.33° N, longitude 48.69° E, altitude 23
m). In the first experiment, 500 seeds were selected from seed lot, and were disinfected with sodium
hypochlorite 2.5%, afterwards, divided into five categories (each category consisted of 100 seeds in four
replicates) and were treated as: 1) Osmo-priming with gibberellic acid 50 and 100 mg.I" and potassium nitrate
0.5 and 1 % for 12 h. 2) hydro-primed with distilled water (as control) for 12 h. A week later second experiment
was carried out (with 500 seeds from some initial seed lot) base of the best result obtained in the first experiment
to study the effects of salinity on seed germination. Seeds were treated with gibberellic acid(50 mg.1")for 12 h.
During germination, seeds were irrigated with different levels of salinity, including 0.0 (distilled water as
control), 3, 6, 9 and 12 ds.m™using NaCl salt (as halopriming). Analysis of data (ANOVA) was performed by
procedure within the statistical software MSTAT-C and means were separated by multiple-rangetest of Duncan’s
at (p<0.05).

Results and Discussion: The results of the first experiment indicated that osmo-priming treatment had
significant effect on germination percentage, plumule and radicle length and radicle fresh weight. Gibberellic
acidat 50 mg.I" had the highest performance compared to the other treatments. Maximum germination
percentage (68%), plumule (71.50 mm) and radicle length (41.25 mm) and radicle fresh weight (0.12 g) were
found under influence of gibberellic acid 50 mg.I"'. Potassium nitrate in 1%had the least effect on germination
percentage (50%), radicle length (21.75 mm) and fresh weight of radicle (0.06 g). It scems
thatprimingwithgibberellic acid(50 mg.I'") somehow induced salinity tolerance in seed, and seed coat become
morepermeable towaterabsorption. Priming can increase the activity of antioxidant enzymes such as ascorbate
and glutathione, and these enzymes can reduce lipid peroxidation during seed germination, which is enhanced
consequently the germination percentage. Osmopriming with increasing in aquaporin helps toenhance

thegermination rate. Increasing in plumuleand radicle length affected by gibberellic acid 50 mg.l" can be
attributed to the activity or synthesis of several enzymes, enhancing the metabolic and production of active
substances. The other positive effects of gibberllic acid on germination are breaking of seed dormancy, growth
of embryonic axis and development of later buds.In the second experiment, the results showed that gibberellic
acid 50 mg.I"'under salinity stress had a significant positive effect on all other germination atttributes at p< 0.01,

so the highest and the lowest germination rate features were achieved in salinity of 3 and 12 dsm™. During
germination period, salinity through its effect on metabolic processes (increased levels of soluble proteins) as a
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physiological effect would reduce germination percentage. Increase in D.viscosaseed germinationin3and6dS m-1
salinity levels than control probably is related to physiological complexity, special structural seed and cell
metabolism, especially activity of cell membranes that has a moderate tolerance to salinity to germination. Under
salinity stress, gibberellic acid lead to synthesis of ethylene. Hence, ethyleneasa germination stimulant helps to
overcome salinity and facilitate the germination. By the way, with increasing the salinity level it can result in
abscisic acid biosynthesis and so prevention of gibberellic acid synthesis and this hormonal imbalance can
prevent or reduce seed germination.In general, salinity due to ionic effects (damage to the metabolic processes)
or by reducing the water potential(osmotic effect) or their combinations prevents germination.

Conclusion: Briefly, gibberellic acid50 mg.l-1 in salinity of 3ds.m-1 showed better results than other
treatments for D.viscosa seed germination in this investigation.

Keywords: Germination, Osmotic stress, Priming, Plumuleand radicle
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Introduction: Nitrogen is an essential element forplants and in combination with elements such as carbon,
oxygen, hydrogen and sulfur results ineven more valuable materials such as amino acids, nucleic acids,
alkaloids. Hibiscus tea (Hibiscus sabdariffa ) from Malvaceae family is known by different names in different
parts of the world. In Iran it is called the Maki tea, tea Meccaorred tea. As an important plant, it is decided to
investigate its growth and development in Jiroft.

Materials and Methods: The experiment was conducted as factorial based on randomized complete block
design with three replications in farm research of Islamic Azad University of Jiroft during 2010. The first factor
was nitrogen foliar application in four levels (0, 1, 2 and 3 percent) and second factor was foliar application of
zinc at two levels (0 and 1 percent). The measured quantitative characteristics were stem diameter, plant height,
calycle fresh weight, calycle dry weight, plant fresh weight, plant dry weight, leaf fresh weight, leaf dry weight,
mucilage percentage and mucilage yield.

Results and Discussion: The results of ANOVA showed that nitrogen foliar application on leaf dry weight,
calycle fresh and dry weight was effective. Plant fresh weight, dry weight, stem diameter, plant height, mucilage
percentage and mucilage yield showed significant effects. Zinc foliar application significantly affected leaf fresh
weight, leafdry weight, calycle fresh weight, plant fresh weight, plant dry weight, mucilage percentage and
mucilage yield. The interaction effect of nitrogen and zinc on leaf dry weight, plant fresh weight and plant dry
weight was also significant.

The mean comparison of studied characteristics revealed that by increasing the amount of nitrogen up to N2
level, the stem diameter, plant height, leaf dry weight, calycle dry weight, mucilage percentage and yield
increased but there was no significant difference between N2 and N3 levels. Plant fresh weight and plant dry
weight increased with increasing amount of nitrogen up to N3 level. The application of zinc fertilizer
significantly increased the plant fresh weigh, plant dry weight, mucilage percentage and yield. The interactions
of nitrogen and zinc improved the calycle, leaf dry weight, plant dry weight, and the highest calycle dry weight
were achieved from N2Zn1 and N3Zn1 treatments.

The results showed that any given level of nitrogen fertilizer and zinc fertilizer increased growth, yieldand
quantitative traits of Hibiscus tea, but the level of interaction between nitrogen and zinc fertilizer hada significant
effect on growth traits of Hibiscus tea, and even reduced the growth and yield of quantitative traits. The nitrogen
and the fertilizer mixture of nitrogen and zinc had a significant influence on Hibiscus tea quantitative traits.
Nitrogen fertilizer with a higher level of performance and yield had the greatest effect on Hibiscus tea.The
greatest impact of nitrogen fertilizer, zinc fertilizer and the fertilizer mixture of nitrogen and zinc on sepal fresh
weight were215.481 gr, 209.935 gr and 216.893 gr respectively. The effect of nitrogen fertilizer, zinc fertilizer
and fertilizer mixture of nitrogen and zinc on leaf fresh weight, leaf dry weight and sepals dry weight were
61.787 gr 13.378 gr and 19.482 gr respectively.

Conclusion: The results of this study showed that in order to increase crop yield and quality, nitrogen
fertilizer and spraying of manure on Hibiscus tea is recommended. Because of having useful properties in the
treatment of diabetes, as well as the climate and soil conditions of Jiroft area, this plant is grown as a medicinal
plant at a large scale. Since Jiroft region is a suitable place for growth of Hibiscus tea and due to the importance
of medicinal plants, it recommend that this experiment should be repeated to evaluate plant characteristics.

Keywords: Hibiscus tea, Jiroft, seed weight, Mucilage
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Introduction: Nowadays, mushroom and fungi are one of the most promising organisms which are used in
biotechnology research (industry, medicine and agriculture). In the meantime, medicinal mushroom (mostly
consumed as edible and medicinal products) have become a valuable biological resources in the pharmaceutical
industry. Ganoderma the most legendary species of fungi in China with a long history dating back more than two
thousand years. Ganoderma lucidum (Fr.) Karst isa species belonging to the order of Aphyllophorales and
family Basidiomycetes. The mushroom only growth on two or three types of trees among 10,000 known trees in
the world and therefore is very rare. Ganoderma fruiting bodies and spores contain about 400 different bioactive
compounds, which mainly include Triterpenes, polysaccharides, nucleotides, sterols, steroids, fatty acids,
proteins and peptides. The mushroom polysaccharides, in addition to cancer treatment have showed antiviral
properties, anti-inflammatory, anti-diabetic, anti-hypertensive and prevent blood clotting. Tavana et al (1) in the
evaluation of the use of some agricultural and forest wastes material for production of the mushroom stated that
the residue are suitable as a helpful supplements for the activity. Gonzalez-Matute et al (11) used sunflower seed
shell after oil extraction as a substrate. They concluded that the sunflower seed shell can be used as the main
energy source in the substrate to grow the mushroom. There are different agricultural waste materials which are
good sources for growing mushroom in our country. The use of agricultural residues has attracted much attention
in recent years. To the best of our knowledge there are a few published studies on the production of Ganoderma
in the field condition. This study was performed on Reishi mushroom (Ganoderma lucidum) to investigate the
effects of different agricultural wastes on some morphological characteristics (growth rate, fresh weight and dry
weight of mycelia, biological yield and crude polysaccharide content) and polysaccharide contents of fruits.

Material and Methods: The main portion of the medium for production of Ganoderma lucidum was wood
chips as 5-10 mm long that supplemented with different agricultural wastes included black seed waste, tea waste,
hazelnut waste, coconut waste, almond waste and sesame waste, with two types of bran (wheat and rice). The
statistical design was a factorial experiment on the basis of completely randomized design with three
replications. The treatment were included

Wood chips (80 percent) + black seed waste (10 percent) + rice bran (10 percent)

Wood chips (80 percent) + tea waste (10 percent) + rice bran (10 percent)

Wood chips (80 percent) + sesame waste (10 percent) + rice bran (10 percent)

Wood chips (80 percent) + hazelnut waste (10 percent) + rice bran (10 percent)

Wood chips (80 percent) + coconut waste (10 percent) + rice bran (10 percent)

Wood chips (80 percent) + black seed waste (10 percent) + wheat bran (10 percent)

Wood chips (80 percent) + almond waste (10 percent) + wheat bran (10 percent)

Wood chips (80 percent) + sesame waste (10 percent) + wheat bran (10 percent)

Wood chips (80 percent) + hazelnut waste (10 percent) + wheat bran (10 percent)

Wood chips (80 percent) + coconut waste (10 percent) + wheat bran (10 percent)

At first Wood chips soaked in water for 2 days until the their moisture reached60-65 then the other
agricultural waste materials added on the basis of the treatments and the autoclavable propylene bags filled with
the mixture and autoclaved for 2 hours at 121°C. After cooling, all bags inoculated with wheat spawn of the
Ganoderma lucidium and the bags put under dark condition in growth chamber with 85-95% humidity at 30°C.
After full colonization of the bags, they transfer to the light condition (200-500 Lux) at 25°C until primordial
formation. Then the light increased to 500-700 Lux until fruiting body formation.

Results and Discussion: The results of analysis of variance showed that the use of these agricultural wastes
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had a significant effect (P<0.01) on growth rate, fresh weight, dry weight of myceliumand biological yield. The
highest growth rate of mycelia (on the basis of days after inoculation to medium colonized completely) was
detected in media enriched with tea waste, hazelnut waste, coconut waste and almond waste (15.33, 16.67, 15.33
and 14.33 days, respectively). The lowest growth rate of mycelium was detected in media enriched with black
seed waste (30.33 days). The substrate supplemented with almond waste produced the highest amount of fresh
fruit weight (31 g) and the lowest fresh fruit weight (15.74 g) was detected under coconut waste treatment. The
highest amount of fruit dry weight (6.51 g) observed under the almond waste treatment and the lowest one
observed under the coconut waste treatment (3.75 g). The media supplemented with almond wastes produced the
highest biological yield (7.75%), but tea waste, hazelnut waste and coconut waste treatments had the lowest
biological yield (4.75, 5.32, 5.27 and 3.93 percent, respectively) without significant differences (P<0.01).

Keyword: Agriculture residue, Active substances, Biological yield, Medicinal mushroom
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Introduction: The term of Mulch, is the German word (Molsh) means the soft, however, not soft, and made

of plant debris or synthetic substances. Many positive effects attributed to the use of plastic mulch such as
adjusting the temperature in the root environment, conserve moisture, reduce weeds, increase root growth,
reduce soil erosion, and soil condensation and improve germination and early plant establishment. The use of
mulch can reduce the harmful effects of salt in plants.

Materials and Methods: To evaluate the effects of black and clear polyethylene mulch on yield and yield
components of melon in salinity stress condition, a study was conducted in 2011 using split plot randomized
based on complete block design with three replications in Varamin region. Three salinity levels of irrigation
water of 2, 5 and 8 dS™ as main factor and three plastic mulch treatments (no mulch, clear mulch and black
mulch) were considered as sub-plots. At harvest and after determining the yield and number of fruits harvested
from each plot, the average number of fruits per plant was measured and fruit pulp thickness was recorded with
calipers.

Results Discussion The results showed interactive effects of salinity and mulch on fruit yield, number of
fruits per plant, average fruit weight, fruit length, days to first harvest and fruit soluble solids percentage were
statistically significant. In salinity levels of 2, 5 and 8 dS m’, fruit yield increased, respectively, 19.6, 59, and
45.4 %in clear mulch compared to control. Similarly these increases for the black mulch were equal to 15.7,
41.9, and 21.4 percent, respectively. With 2, 5 and 8 dS m™ salinity levels, fruit yield in the first harvest were
7.44,7.72, and 6.98 t ha ~, respectively, which was significantly higher than without mulch and black mulch.
Mulch can reduce evaporation and increase the level of moisture in the soil and thereby dilute the salt and reduce
the harmful effects of salinity. Some researchers believe that increase in crop yield by using plastic mulch than
plant debris mulch is due to the simultaneous increase in moisture and soil temperature. Effect of plastic mulch
on soil temperature and crop yield depends on the color and usually transparent plastic are more effective in this
regard than black polyethylene mulch. In terms of rising temperatures in the microclimate around the plant
roots, transparent mulches are more effective than dark mulches. Unlike dark mulch, clear mulch have minimal
absorption of light, approximately 85 to 95 percent .The inner surface of clear mulch is covered with water that
the short wave passes and outgoing long wave radiation is absorbed from the soil and thus prevent heat loss.
Water use efficiency with use of clear and dark mulches in compared to control treatment was increased by 17.3
and 13.4 %, respectively. Under salinity conditions, plastic mulches can reduce the harmful effects of salinity.
Water use efficiency in salinity 2, 5 and 8 dS m™, respectively, were 12.6, 7.6 and 3.1 kg m™.Research results
indicated that when water use efficiency based on the economic performance expression (e.g. present study)
reduced water use efficiency but when water use efficiency expressed based on the total dry weight, water use
efficiency is independent of salt concentration and the amount of water use efficiency is the function of plant and
plant yield.

Conclusion For using salty water, which may be unavoidable for many agricultural areas, use of mulch
(especially transparent mulch) can have a significant role in increasing yield and more efficient utilization of
water. From a practical perspective, in areas where irrigation water quality has declined due to reducing the level
of the underground water table, the indiscriminate use of water resources and similar cases and use of these
resources will lead to a gradual increase in soil salinity, application of mulch with the impact on the soil water
content prevent of crop yield loss and cause earliness product.

Keywords: Moisture, Total Soluble solids, Water use efficiency
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Introduction: The N source used in commercial hydroponic culture of vegetables is mainly NOs-N. The rate
of NO; uptake is usually high, particularly in leafy vegetables and it can be markedly increased when the NO5’
supply in the environment is high. An abundant N supply leads to a high NO;-N absorption and accumulation in
plants. When NOj rich vegetables are consumed, various harmful effects on human health may occur such as
methemoglobinemia (Blue Baby Syndrome) and cancer. Keeping levels of NO;™ below limits of FAO seems to
be impossible without changing conventional fertilizer application techniques. The suitability of urea for the
cultivation of field crops has been well documented. Urea is used as the main source of N fertilizer for crops
grown in soil. Its use as N source for crops grown under the hydroponic system has yet to be evaluated. To
hydrolyze urea, the enzyme urease requires Ni as a component. Substitution of urea for commonly used NO;-N
fertilizers in hydroponic culture of vegetables would not only enable to avoid excessive accumulation of NO;™ in
plants but would also reduce the cost of production. Leafy vegetable crops, such as lettuce and spinach, contain
large amounts of NO;-N. Therefore, it is important to reduce NO;™ concentrations in hydroponically grown with
lowest negative effects on yield.

Materials and Methods: The experiments were carried out in greenhouse hydroponics Research Faculty of
Agriculture, University of Tabriz in randomized complete block design with two factors urea at five levels of
0,25, 50, 75and100milligrams perliter (Uy, U,s,Usq, Uss, Ujgp) and nickelat two levels of0and2mg per liter (Niy,
Ni,) of nickel sulfate (NiSO,4) indreplicatesusinglettuce (Lactuca sativa cv. Siyahoo). Plants fed with the
modified Hoagl and solution or half the concentration. Treatments added to nutrient solution when plants were in
four leaf stage. Plants were harvested 50 days after treatment. Different organs (leaves, stems and roots) were
separated and each separate simultaneous fresh weight was measured. Dry weight of organs was measured after
it was oven-dried at 80°Cfor 72h. Leaves oven-dried and then powdered, and were digested (using acid) to
measure the elements. Extracts from the digestion method were used for determination of nickel using
Dimethylglyoxime method. Spectrophotometer used to cover the wavelength at 530nm. Potassium was measured
by Flame Photometer410.Totalnitrogenwas measured by Kjeldahl method. The homogeneous powders of dried
leaves with hot water were extracted with nitrate meter (Horiba, Japan) and they were used to measure their
nitrate content. Analysis was performed using the Software Statistical Package for the Social Science (SPSS) v.
16.0. Individual treatment means were compared with a Duncan’s test to determine whether they were
significantly different at the 0.05 probability.

Results and Discussion: Usgtreatedwith 1.8 fold increase compared with the control group showed the
highest fresh weight. The yield increased with increasing concentration to 50 mg/l urea, butat higher urea
concentrations, 50 mg/l, yield significantly decreased, although it was significantly higher compared to control.
.Enhanced growth and yield in two levels of U,s and Usywere coerced. It was duo to hydrolysis urea with the
help nickel stored in seed endosperm and also contamination application of nickel fertilizers in nutrient
solutionsthat led to release of urea nitrogen. The highest and the lowest concentration ofnickelinleaveswith11-
fold increase, were observed at concentrations ofUspsandU g, respectively. Dilution phenomenon occurred with
increasing urea concentration more than Usg.Nickelconcentration in leaves was significantly increased that this is
the opposite of fresh weight and dry weight. In Us, treated K concentration was 1.6-fold higher compared to
control. With increasing urea concentration more than Usy,K concentration decreased. Applying the Ni, 8 percent
decreased K concentration in leaf tissues. With increasing urea in nutrient solution, total nitrogen concentration
of leaf tissue also increased, so that theplantsU;o, have 1/1-foldmoretotalnitrogencomparedwithU,splants. The
interactions between the treated also showed that plantsUyNi,compared to control (UyNiy), have 1.2-fold more
total nitrogen. Concentration of nitrate in plants leaves that showed nickel was 1.2 fold higher compared to the
plants without nickel. Interactive effect of urea concentration and application of nickel also showed that treated
plants hadUNi, 2.6-fold more nitratethanUyNi,plantsleaftissues.

Conclusion: Urea was hydrolyzed in low and middle concentrations (U,s and Usg) and led to increasing

1, 2- Master of Science and Professor Department of Horticulture, College of Agriculture, Shahed University
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yield. An inhibition of NO;™ uptake can result from the action of Ni on H'- ATPase pump, though it can also
affect the carrier of H'/NOssymport. Moreover, proteins of the NOs™ uptake system contain -SH groups, and due
to that they are sensitive to heavy metals including Ni.

Keywords: Hydroponics, Leafy vegetables, Nitrate accumulation, Nitrogen, Potassium
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Introduction Pepino (Solanum muricatum Ait.), a Solanaceous vegetable fruit has been recently introduced
to Iran markets. Organic farming is currently the fastest growing agricultural sector worldwide. Although several
investigations are available on chemical fertilization of pepino, the knowledge of organic fertilization ismostly
lacking. Therefore, at the beginning of introducing pepino plant to Iranian farmers it worth to evaluate the impact
of organic fertilization on the productivity, profitability, acceptability and sustainability of farming systemsto
this plant. High chemical fertilization of pepino increases the vegetative growth over the generative and fruit
production. The aim of this investigation was to introduce the possibility of organic production of pepino.

Materials and Methods: A two-year experiment was carried out to assess the possibility of organic
production of pepino using organic fertilizers. Humistar” organic fertilizer (containing 8.6% humic acid) at 50
L/ha and sheep or cow manure teas at 1:10 and 1:5 ratios were used for production of pepino cv. Kanseola to
evaluate their effects on the physiology of reproductive stage and some fruit quality characteristics. The
experiments were arranged as factorial in a randomized complete block design comprised of 3 replications, each
of which 10 plants. Mother plants were obtained from Mashhad Ferdowsi University and incubated in a
greenhouse (mean temperature of 25 °C and 60-70% relative humidity) for 1 month to proliferate. Cuttings with
2-3 leaves at the top, 3-5 healthy buds and 20 cm length were rooted for 14 days in a rooting media, ( 1:1:2 of
field soil, composted leaf and perlite), respectively. Plants were transplanted into the field in 100 x 75 cm

spacing after the danger of frost was over. Treatments consisted of two levels of 1:5 and 1:10 (w:w) cow or
sheep manure teas in combination with two levels of Humistar™ organic fertilizer as 0 and 50L/ha levels. Control
plants received no manure teas and organic fertilizer. Treatments were applied as drenching2 weeks after
transplantation in a weekly manner for 10 weeks. Plant characteristics including number of days from
transplanting to first flowering, flower number in truss, fruit set percentage, number of days from transplanting
to the first harvestable fruit were recorded. Fruit quality indices including fruit fresh weight, fruit dry matter
percentage, total soluble solids (TSS), fruit total phenolic contents and ascorbic acid content were measured at
harvest time.

Results and Discussions: The seasonal effect on all traits was not significant. All studied traits were affected
by combination of manure teas and humic acid except fruit total soluble solid. Cow manure tea at 1:5 v/v caused
plants to fail growth in both years. The sole application of manure tea did not significantly affect the number of
flowers per truss but humic acid alone or in combination with manure tea showed similar increasing trend in
flower number. Application of sheep manure tea at 1:10 v/v caused the greatest total soluble solid content in
fruits (up to 6.9 °Brix) as was 45% greater than control and cow manure tea treatment. The effect of humic acid
on the number of days from planting to the first flower formation was not significant. Sheep manure tea at 1:10
(v/v) level when combined with humic acid lead to the least required days preceding the first flower formation (9
days earlier flowering). The same treatment leads to the highest fruit dry matter percent (as about 8.1%) which
was 10 times greater than control plants. The sole application of humic acid led to the greatest fruit set
percentage as of 60% (2 fold above control). The same treatment caused 17 days earlier crop (53 days for fruit
ripening versus 70 days in control plants. The greatest total phenolic content (56.1 mg gallic acid per 100 g fresh
fruit over 50% greater than control plants) was obtained with sole humic acid application. This treatment leads to
the greatest fruit ascorbic acid content as about 15.62 mg/100g fw (over 57% greater than control plants).

Conclusion: To obtain the preferred fruit quality for industry or fresh use, different combinations of humic
acid, cow and sheep manure teas should be considered. Briefly, sole application of humic acid would affect fruit
set percentage, earliness, fruit total phenolic content and vitamin C. Manure tea affect fruit total soluble solid
content, while in combination with humic acid would affect flowering and fruit dry matter content.

Keywords: Compost tea, Organic fertilizers, Pepino, Total phenolics
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H. Doulati Baneh'*- N. Khatoon Abedi? - T. Jadidi®
Received: 07-01-2014
Accepted: 08-03-2015

Introduction: Before a new vineyard construction, in addition to collecting detailed data on climate, soil and
planting area, some other considerations like selection and understanding the principles of quality and quantity in
terms of agronomic traits and physiological characteristics of the product should be made. Among grape
varieties grown in an orchard, some self-fertile and male sterile cultivars (female physiological) are present.
Without suitable pollinating, varieties in the vineyard, is not accessible for semi-fertile or sterile ones with high
quality and quantity and will notbe sufficient.Therefore the identification of sterile varieties, the best pollinizers

and fruit growth and phenological stages is essential. Qzlouzum is one of commercial seeded cultivars in West
Azerbaijan province which is suitable for storage and delivering to domestic and foreign markets forout of
season because of nice red color and thick skin and late ripening.These favorable properties for sale with high

prices is also one of the other benefits that have led to the interest of the farmers every year to increase the
acreage of the cultivation. Preliminary studies showed that Qzlouzum cultivar is a physiological female and
needs cross pollination for fruit set. This study aimed to investigate the complete botanical characteristics, flower
sexuality, pollen germination and determine the phenological stages (especially fruit growth stages) .

Materials and methods: Based on grape descriptor, morphological characters of 10 vines of Qzlouzum
grape cultivar at different stages from bud break to dormancy was studied in Horticultural Research Station in
1390 in Urmia (Kahriz). To calculate the growing degree days (GDD), daily temperature above 10 © C was
obtained from the meteorological station of Agriculture faculty in Kahriz-Urmia. Pollen germination rate was
tested in both liquid and solid growth medium. In order to study the changes in a number of qualitative and
quantitative traits, TSS (total soluble solids), TA (titrable acidity), pH, berry weight and diameter, seed length
and weight from the beginning of the berry formation to harvest time of clusters in 15-day interval were
measured.

Results and discussion: The results of this study showed that flowers of Qzlouzum are female with reflexed
stamens. The results also determined that none of pollens germinated on both liquid and solid media culture.
Based on reflexed stamens and none pollen germination, Qzlouzum grape cultivar proves to be male sterile
(physiological substance). This cultivar needs 1483 degree days (above 10°C) from bud break till ripening. The
changes in TA and TSS were reversed. Amount of acid reduced and sugar content increased with time and berry
development. Veraision period was approximately started 55 days after full bloom. At this stage, which is also
known as berry softening, acid concentration is reduced and the amount of sugar was increased. Acid content
and pH of the fruit were opposite together and by reducing the amount of acid, the pH levels increased. Several
studies have confirmed that after changing the color of the grape varieties, sugar can often increase. Conversely,
acid reduction in berries is the first happens before color change in berries. The berry weight and size changes
were described as Double Sigmoid Curve. In the first phase, berry diameter and weight increased rapidly and
lasted 60 days. In the second phase or delay phase, berry weight and diameter changed very slowly while seed
weight reached the maximum in this stage. After this phase, the third phase which was associated began with
veraision, sugar content increased and the amount of acid decreased. At this stage berry reached its maximum
size and weight.

Conclusion: Uniform planting of Qzlouzum red grapes is not recommended because of male sterility and
suitable pollinizers should be used. Male sterility, without emasculation will be suitable for grape breeding
programs. In areas with short growing season, if the total heat has not been supplied, berries of this cultivar will
ripe late and sugar content and color intensity will decrease and will not producedesired and marketable product.
Phenological stages duration is highly dependent on factors such as cultivar, environment and location. Genetic
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factor also is particularly important in determining the time of ripening. Qzlouzum is a late ripening grape
cultivar and without sufficient thermal requirements, the ripening process will not occur completely.

Keywords: Degree day, Physiological female, Pollen grain, Seed
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Introduction: Apricot (Prunus armeniaca L.) has special position in Iran fruit culture industry. In terms of
cultivation and producing, Iran is one of the major countries in the world but in terms of export Iran is ranked 23.
For this reason, research on necessities of fruit culture industries and access to new cultivars by breeding project
is required. Obviously, paying attention to quality and quantity of products and using of local germplasm that
known completely, played a significant role in this project. Apricot with genomic feature 2n=16, has extensive
diversity due to sexual propagation and cultivation in different areas. Central Asia and Caucasian groups of
apricot that involving Iranian and Turkish cultivars, have greatest phenotypic variations, while European group
including cultivars that cultivated in North America, Australia and South Africa have the lowest diversity.
Climate adaptation, increasing of fruits quality, self-compatibility and resistance to diseases are the most
important goals of apricot breeding. Of course, the quality of fruits depends on sugar and acid balance and
special aroma. One of the important targets of apricot breeding is introduce and develop of cultivars that can be
cultivated in extensive areas. Target of recent study is primary evaluating of morphological and pomological
traits of some cultivar and genotypes of apricot grown in Zanjan province. In order to introduce the cultivars that
produces fruit with high quality and complete scientific researches to selection of ideal cultivars in this region for
future.

Method and material: This research carried out on four cultivars (Badami, Daneshkadeh, Shekarpareh,
Shahroodi) and two genotypes (C and D) and was conducted in a completely randomize design with three
replications. Evaluating of tree, branch, leaf, flower and some fruit traits performed based on existing descriptor.
For determining some important pomological traits, fruits harvested in commercial time and transferred to
laboratory. For measuring total soluble solid (TSS), refractometer (model: ATAGO-N1) was used. To determine
titratable acidity (TA) titration with 0.1 N NaOH method and for measuring pH content, pH-meter (model:
JENWAY 3020) was used. The weight of fruit and stone was measured with digital balance. Flesh fresh weight
also was determined with digital balance and flesh dry weight was measured after 72 hours dried in oven. Finally
flesh firmness was determined with presser meter (model: OSK 1618). For evaluating fruit set percent, flowers
of some branches in every cultivar was numerated then primary and final fruit set percent was calculated after 10
and 30 days, respectively. Data analysis was done with SAS 9.1, SPSS 20 and Statistica 10 software.

Results and discussion: The results of qualitative data that analysis with non- parametric (Kruskal-wallis)
method showed significant differences among some genotypes and cultivars. In terms of corebitternes strait
genotype D showed significant differences with other cultivar and genotypes. Due to this trait, genotype D is
suitable for use as rootstockbecause the genotypes with kernel are suitable for cultivation in lime and semi dry
soil and also are resistant nematode. In terms of blooming time, genotype D (late blooming)had significant
differences with genotype C, Badami and Shahroodi cultivars. Because of this trait, genotype D is resistance to
late spring chilling injury. Based on trees growth habit, genotype C (long growth habit) showed significant
differences with Shekarpareh cultivar (widespread growth habit). In terms of flower bud distributions genotype
C (blooming on annual branches) showed significant differences with genotype D and Daneshkadeh cultivar
(blooming on spurs). According to these traits genotype C is suitable for dense cultivation orchards and need to
prune every year like peach. Results of correlations among traits showed that TA has negative significant
correlations with flesh dry weight, TSS/TA ratio and flesh weight/stone weight ratio. During fruit ripening TA
rates was decreased and TSS rates were increased, so during of TSS increasing as one of the non-structural
components of dry matter, flesh dry weight increasing simultaneously. Positive correlations between flesh dry
weight and TSS/TA ratio indicate that cultivars with big fruits have high dry matter, so they are sweeter than
other cultivars. Also aprincipal component analysis (PCA) was used to determine the number of important
factors that influenced on morphological identification. The results of PCA showed that total variance (90.2%) is
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justified by two factors. The first factor (73.05%) included all fruit traits, leaf length and first and second fruit set
percent. The second factor (17.21%) contained flower diameter, core length and juice percent. Consider to this
analysis, Shahrodi, Daneshkadeh and Shekarpareh cultivars were settled near each other but Badami cultivar,
Cand D genotypes were placed separately.

Conclusion: According to the results, high diversity was observed among genotypes and cultivars. This
diversity provides suitable genetic resources for breeding works. Results of this study showed that Daneshkadeh
cultivar has the biggest fruits and Shahroodi cultivar has the most rates of TSS and flesh firmness, so this
cultivar has long storage life. Finally, the Shekarpareh cultivar showed the most flesh dry weight and flesh
weight/stone weight ratio, so this cultivar is suitable for processing.

Key words: Correlation, Pomological and Morphological Traits, Principal component analysis
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Introduction According to statistics presented by FAO in 2011, the world area under olive cultivation has
been estimated about 9 million and six hundred thousand hectares from which Iran shares approximately 103
thousand hectares. Tarom region in Zanjan province is one of the important olive cultivation in which 12600
hectare has been devoted to olive planting. A growing trend could be seen if the cultivation area regarding the
fertile and non- fertile olive orchards along with amount of production were compared during the last decades
which may be attributed mainly to favorable climatic condition for olive cultivation in the region. Temperature
as the most important environmental factor affects flowering and fruiting of olive trees. Temperatures that
stimulate olive fruiting, and sub-zero temperatures which cause damage to olive tree or fruit yielding are of great
importance in determining the adaptability of olive trees. Regarding the quality of olive oil, fruit characters such
as: cultivar, ripening and climatic conditions are considered as main characters too. To determine the adaptable
cultivars for any region and microclimates many experiments have been carried out worldwide. In Iran, Zard and
Roghany local olive cultivars selected for northern parts of Iran with the most area under cultivation in Rudbar
and Tarom regions but the Dezful cultivar has been released for southern regions of the country. This study was
carried at Tarom Olive Research Station, Zanjan, Iran and aimed to evaluate the vegetative and reproductive
traits of some domestic and foreign olive cultivars and to determine the adaptability of them to the studied area.

Materials and Methods At the beginning of the study, age of the olive trees varied between 4 to 6 years and
all the trees were in the reproductive phase. Plantation system was also 8 x 8 meters with trickle irrigation
systems. The cultivars were: Amigdalolia, Arbequina, Abusatl, Bladi, Picual, Roghany, Zard, Koroneiki,
Konservolia, Leccino, Mary, Mastoidis, Manzanilla, and Mission. The experiment was conducted based on a
RCBD layout with three replications considering four trees for each plot. Vegetative characters (tree vigor,
growth habit and crown density), flower traits (number of flower per inflorescence, number of inflorescence per
shoot, perfect flower) and fruit characters (fruit weight, length and diameter of fruit, stone weight, flesh to stone
ratio, oil percent in dry fruit weight and yield per hectare) as well as susceptibility of crown trees to wind and
susceptibility to cold, along with the cumulative yield of 5-year were measured. For statistical analysis the SAS
software was used and means comparisons were performed using Duncan Multiple Range Test.

Results and Discussion: Results showed that among evaluated cultivars, the number of flowers per
inflorescence in most cultivars except Leccino, Baladiand Koroneiki were the same level. Manzanillaand
Mission had the highest flowers per inflorescence but Leccino and Baladi had the lowest number of flowers per
inflorescence. Arbequina, Koroneiki, Baladi, Zard, Konservolia, Picualand Roghany in comparison with other
cultivars had high perfect flowers. Konservolia, Zard, Koroneiki, Arbequinaand Abusatl had the highest yield.
Theyield of these cultivars was 4265, 3498, 3104, 2625, 2273and2101kg per hectare, respectively. The
cumulative yield of abovementioned cultivars in5-year were 22472, 17490, 15520, 13125, 11365and10505
Kg/ha, respectively. Amigdalolia, Konservolia, Baladiand Mastoidis cultivars had the highest oil content in dry
matter basis. Also Mari, Koroneiki and Arbequina cultivars had the highest oil content. Fruit weight of
Amigdalolia, Abusatl and Konservolia cultivars were more than 8 gr. More over Picual, Zard, Mission and
Manzanilla cultivars fruit weight were between 5 and 6 gr. Konservolia, Abusatl, Manzanilla, Amygdalolia,
Picual and Mastoidis had the highest flesh to stone ratio. The flesh to stone ratio of these cultivars was 10.09,
9.35,9.04, 8.16, 7.45 and 7.05 respectively.

Conclusion: Konservolia as a double purpose cultivar was the first olive cultivar choice of this research.
Konservolia as compared with other cultivars had the highest yield. In addition,it is reported that this cultivar
tolerated cold temperatures (low temperatures)during years of 2006 and 2007 .Konservolia with large fruit and a
high ratio of flesh to stone can be a substitute for the Zard olive cultivars in Tarom area. Zard, Koroneiki and
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Arbequina were the other selected of these studies. Zard is a native cultivar. Now, this cultivar is the first priority
of Tarom region, because is a double purpose cultivar. Moreover studies showed that Zard in comparison with
other native cultivars had high oil quality.

Keywords: Cumulative yield, Olive, Perfect flower, Susceptible to cold



(53,9LS @iluo g psle) (SLLL pole 4yl
Y5 oo ATAD 5lag ) oplad Fe ks

A v h .
u’.g’»r}% Yook - FYY. LS

Journal of Horticultural Science
Vol. 30, No. 1, Spring 2016, P. 26
ISSN: 2008 - 4730

The Effects of Application Vinasse and additive nitrogen and phosphorus on
Growth and Yield of Tomato

A. Golchin'- A.Vatani* B. Salvand®- F. Rakhsh*
Received: 28-07-2013
Accepted: 13-12-2015

Introduction: Vinasse is a byproduct of the sugar industry. Sugarcane or Sugar beet is processed
to produce crystalline sugar, pulp and molasses. The latter is further processed by fermentation to
ethanol, ascorbic acid or other products. After the removal of the desired product (alcohol,
ascorbicacid, etc.) the remaining material is called vinasse. Vinasse is sold after a partial dehydration
and usually has a viscosity comparable to molasses. Commercially offered vinasse comes either from
sugarcaneand is called cane-vinasse or from sugar beet and is called beet-vinasse. On average, for
each liter of vinasse, 12 liters alcohol produced. Vinasse is a material with dark brown color and the
smell of burned sugar, which is rich in potassium, calcium, magnesium, phosphorus and nitrogen.

Materials and Methods: To determine the effect of vinasse and additive nitrogen and phosphorus on growth
and yield of tomato, a factorial pot experiment was conducted at Zanjan University in 2008. Two different plant
nutrient including N and P and their combination (N+P) were added to vinasse with three different
concentrations to form experimental treatments. In addition to these treatments, three control treatments with
vinasse of different concentrations, but with no additive were also included in the experiment. Each treatment
used with two different application methods (soil application and soil + foliar application).The experiment had
24 treatments, a complete randomized design and three replications. The vinasse used in this experiment was
diluted with water 10, 20 and 40 times to make a nutrient solution of three different concentrations of tomato
plant. The amounts of nitrogen and phosphorus that were added to vinasse were 224 and 62 mg/l, respectively.
Phosphorus and nitrogen were applied to as super-phosphate triple and calcium nitrate and ammonium nitrate
respectively. After being deployed to ensure complete installation of tomatoes in pots containing perlite (about 2
weeks after the transfer of seedlings to the pots) treatments were applied to the pots. It should be noted that
initially, three tomato seedlings were planted in each pot at later stage after the plants were thinned to one plant
per pot. Five months later after planting seedlings, fruits were picked and measured separately. At the end of the
growth period, fruit yield, leaf and some quality characteristics of fruit were measured.

Results Discussion: The results showed that the effects of vinasse concentrations on fruit yield, dry matter
content of fruit, dry weight of root and plant height were significant at p<0.01 level. Dry matter content of fruit
and dry weight of root increased, but fruit yield, and dry weight decreased as the concentration of vinasse
increased. The effects of additive type were also significant on the mentioned parameters. Addition of P to
vinasse increased the fruit yield and plant height. The addition of P + N to vinasse increased dry matter content
of fruit and dry weight of root. However, the addition of nitrogen to vinasse decreased the fruit yield and plant
height. It seems that increasing concentration of vinasse increased concentration of soluble salt. In general,
increasing the soil salinity due to osmotic pressure of plant root increased in the surrounding environment of
roots and water availability decreased, and plants need to absorb enough water and nutrients to increase their
roots. Under such conditions, plants prefer their roots to grow more than normal conditions, and thusroot dry
weight would increase. Significant decrease of dry weight observed with increasing salinity levels (resulting
from increasing concentrations of vinasse) that may be due to reduction in leaf-level photosynthesis and stomata
conductance, sodium and chlorine accumulation in organs and destroy of the chloroplast structure. Salinity
affects ionic balance, nutrition uptake and plant growth. Reduction of yield with increased vinasse may be due to
the negative effects of salinity on the number and weight of tomato fruits.

Conclusion: When the plant was imported to reproductive growth, salinity can create disorder in many
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specific processes to ensure the highest performance. By increasing the concentration of vinasse, dry matter and
root dry weight of tomato plants significantly increased. Additive P+N, resulted in increasing the percentage of
fruit dry matter, dry weight of root and dry biomass. Adding nitrogen decreased yield and plant height, but
adding phosphorus increased yield and plant height.

Keywords: Biomass, Dunder, Molasses, Sugar beet, Yield
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Introduction: Salinity is a common abiotic stress that seriously affects crop production around 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. Olive is one of the most important fruit crops in Iran and the world. Despite olive
has been classified as moderately salt tolerant plant, poor quality of irrigation water in association with salt
build-up soils has reduced the yields, especially in arid and semi-arid regions of Iran. The tolerance of the olive
to salt is to a great extent depends on the cultivar. Selecting salinity-resistant cultivars is one of the most
important strategies used for mitigating salinity effects on olive. Therefore, this study was performed to assess
the salt tolerance of four olive cultivars under greenhouse condition.

Materials and Methods: For this purpose, one-year-old rooted cuttings of Iranian olive cultivars (‘Dakal’,
‘Shiraz’, ‘Zard’) and non-Iranian cultivar ‘Amigdal’ were grown in the research greenhouse of Agricultural
College, Isfahan University of Technology of Iran. Plants were grown in plastic pots. The pots were 180 mm in
diameter and 20 mm in depth with volume of 7 L. The minimum and maximum temperatures during the
experiment period were 19 and 35°C, respectively. After sticking the cuttings, the pots with uniform plants were
subjected to the treatment with 0 (control), 100, 150 or 200 mM NacCl. The electrical conductivities of these
solutions were 0.003, 10.52, 15.43 and 19.55 dS m”, respectively. To avoid osmotic shock, the NaCl
concentration was gradually increased. The layout was a 4x4 factorial experiment based on completely
randomized design, with four replications. The experimental measurements were carried out three months after
beginning the salt treatments.

Results and Discussion: The results showed that salt stress and cultivar had significant effects on all of
vegetative and physiological parameters. Injury rating value of plants was found to increase significantly as the
salt concentration was raised. Among the cultivars, the highest injury rating value (2.75) belonged to Amigdal
cultivar, while the lowest means (2.00) was related to Dakal cultivar. By increasing the salinity level, stem height
increasing rate significantly decreased. The lowest means (18.17%) belonged to 200 mM NaCl treatment,
showing 81.83% decrease compared with control. Among the cultivars, Zard showed the highest means of
increase in stem height (71.75%). Leaf area influenced significantly by salinity, sothat the lowest means of leaf
area (35.05%) was recorded for200 mM NaCl treatment, showing a 69.91% decrease compared with the control.
The highest leaf area belonged to Shiraz cultivar, which had a significant difference with Zard and Amigdal
cultivars. Compared with the control, salinity caused 50.83% and 54.36% decreases in shoot fresh and dry
weight in 200 mM NaCl, respectively. The highest shoot fresh and dry weightswere recorded for Zard cultivar.
The lowest shoot fresh and dry weights were observed for Amigdal cultivar. Increment of salinity concentration
significantly declined root fresh and dry weight. Among the cultivars, the highest means of root fresh weight
belonged to Amigdal cultivar, whereas the lowest was related to Shiraz cultivar. The highest and lowest root dry
weights were observed for Dakal and Amigdal cultivars, respectively. Salinity significantly decreased relative
water content. The lowest leaf relative water content (66.04%) was recorded in 200 mM NaCl treatment, showing
a 23.43% decrease compared with the control. Zard cultivar showed the highest leaf relative water content.
Salinity stress decreased chlorophyll fluorescence in leaves of salt-treated olive plants. At 200 mM NacCl, leaf
chlorophyll fluorescence was minimal as compared to control and other salt levels. The highest leaf chlorophyll
fluorescence ratio (0.74) was recorded for Zard cultivar. However, Amigdal cultivar showed the lowest means
for this index (0.60).Salinity significantly decreased leaf chlorophyll content. The lowest leaf chlorophyll content
(69.39%) was recorded in 200 mMNaCl, showing a 66.80% decrease compared with the control. Among the
cultivars, Zard showed the highest leaf chlorophyll content (170.33). In the present study, the increase in proline
content in the NaCl-treated plants was noted, with the highest level being attained with 200 mM NaCl. The
highest proline content (1.03 pmol.g’ F.W.) was observed in Zard cultivar. Salinity stress increased
malondialdehyde content in the leaves of salt-treated plants. The highest malondialdehyde content was obtained

1, 2 and 3- Farmer M.Sc Student, Associate Professor and Assistant Professor of Horticulture, College of Agriculture,
Isfahan University of Technology, Respectively
(*-Corresponding Author Email: bbanin@cc.iut.ac.ir)
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from leaves of plants treated with 200 mM NaCl. The highest malondialdehyde content was recorded in Amigdal
cultivar. Shirazl cultivar showed the lowest malondialdehyde content. In this study, the correlation between
vegetative and physiological parameters of olive plants subjected to salt stress was analysed. These correlations
suggested that salt injury symptoms was negatively correlated with relative water content, leaf chlorophyll
fluorescence and leaf chlorophyll content, but positively correlated with proline content and malondialdehyde
content.

Conclusion: In overall, this investigation revealed that salt stress had aninhibitory effect on the vegetative
growth of olive plants. The responses of olive cultivars to salt stress suggested that Zard and Shiraz cultivars
were more tolerant and ‘Amygdal’ was the most sensitive to changes in the salt levels.

Keywords: Chlorophyll fluorescence, Environmental stresses, Proline
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