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Tablel- Analysis of variance for the leaf morphological traits of Almond Vegetative Rootstocks
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.Indicating non-significant, significant and at 5% and 1% respectively



1394 5yl  Bojtout <29 sl (55,3158 qalio 5 p5ke) Sl psle 4525 326

I3k (odagy Sl 53 S (Sojelsd a0 Ol (il lg 5o - 2 gu
Table2 - Analysis of variance for the root morphological traits of Almond Vegetative Rootstocks.
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Figurel- Relationship between root length and survival (%) of Almond Vegetative Rootstocks {GF, H1, H2 and genotype
Jovin (sd)} under water stress treatments.

i g (g sladdyy maw (S 5 S e dnwyi el 9 55 039 <S5 ghaw ol 43) de Shigrge o) Bpan b

L) s 39‘”6‘)““’9 poy‘uuml)slsgfb )I u.)l.)& ).\ol.\_c).\.m.u UT J»J.) S J.Jbgra wl)sl olﬁf ual.oy) J§ 9 W)? Al Sas
{14) oS g FI5 30500 Lo oS iy ) atpoj ] Jloo d9290 dlge (Sofslon (aculld doxis ) ady) yig A8y Lo
2ls Slabl (b (21) s g oy, 5 (17) ol)Sen 5 toxxa (12) op)lSan g 68 ()15 (olol 2 (17) 23k EM oS5 5

lo3S GBI ) el a8 Mlain 155 1y S gl 5 ST 51 (35 slade Lns S



32T . Sasaledm slo Sl bl o G5 4 Josmio ploly (ol sloarly Sl

)
Survival(%)
=)

3

R?=0.6143

~ ’..

ey m2n
Root volume{cm3)

& oid g ylow s {(5d) cwen gl o HZHL GFB77} plol (oingy sd ol (loodij woyd g duiiy e dbayly -2 USG5
Figure2- Relationship between root volume and survival (%) of Almond Vegetative Rootstocks {GF, H1, H2 and genotype
Jovin (sd)} under water stress treatments
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Figure3- Relationship between root dry weigh and survival (%) of Almond Vegetative Rootstocks {GF, H1, H2 and genotype
Jovin (sd)} under water stress treatments
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Table 3- Comparison the effects of irrigation (66% AW, 33% AW and AW%100) and EM (EM1=1% and control
EMO0) on morphological characters of Almond Vegetative Rootstocks {GF, H1, H2 and genotype Jovin (sd)}

039
)M ‘\'W‘-.’.) S 4“”".’.) ‘s)lf.»lg ‘5’)., ‘5’).. ‘5’)_, Aj)a FKeY) DL; A.A.;}) Ay J9‘b
Tra“'ts Root Ay, Root Survival Leaf Leaf Leaf Number  Growth Root
I fresh dry Root Volume (%) area dry fresh of Leaf (cm) (length cm)
Weigh(@)  weighg) €M) (cn?)  weigh(g)  Weigh(g)
GF 14.16¢ 4.51a 26.6a 96a 490a 5.2a 12a 40b 44.13c 48.5a
H1 14.77b 4.1c 17.1bc 78b 240ab 3.8ab 10.6ab 18.3c 52.29a 36bc
H2 17.13a 4.7b 18.8ab 67c 171d 1.9bcd 5.25cd 14.1cd 45.94b 40ab
sd 5.2d 1.45d 16.3d 62d 403ch 3.5abc 9.2abc 110.7a 27.6d 49.4d
A‘é‘/i% 9.64bc  28.6¢ 15¢ e8¢ 150¢ 1.6¢ 3.8¢ 16.8¢ 38.2¢ 34.2¢
AVE s 32 185 77.6b 237b 2.7b 5.9b 32.3b 4480 38.7b
AW0% 17.43a 5.02a 25.5a 88a 741a 6.55a 18.1a 88a 51.9a 42.4a
E1l 13.8a 3.94a 22.7a 98a 418a 37.8a 9.7a 50.4a 46.9a 38.4a
EOQ 11.78b 3.42b 16.17b 98a 333ab 3.45ab 8.9a 41b 43.1b 38.5b

The same letters in each trait are not significantly differentns (P<0.01)
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Table4- Compare the average interaction between irrigation levels (66% AW, 33% AW and AW%0100) and EM
(EM1=1% and control EMO) on morphological characters of Almond Vegetative Rootstocks {GF, H1, H2 and
genotype Jovin (sd)}

F o

039 Ay pe g e 039 > 039 Slas )
o iy Sus Root Glosy  Snghe - g Sy Sy s R dsb
Traits Root Volume Survival Leaf , . . - Root
fresh Root .dry (cm?) (%) Area(cm?) Leaf dry Leaf. fresh Number  Growth length(cm)
Weigh(g) Weigh(g) Weigh(g) Welgh(g) of Leaves (cm)
GF.E066 11.69k  297jk  23.9df 92ac 329j  3.16bk  6.8hj 25ik 4‘#]51 49fg
GF,E0,33 14.4th 4 th 24.9de 96ab 305jk 4.66ei 8.3hi 26jh 47.7Fk ef 51
GF,E0,0 28.9a 8.87a 32.7ab 100a 1150a 10.61a 27.3a 91d 58.8ab 55a
GF,E1,66 8.44jn 3.96jn 20.2ek 92abc 121ps 1.51js 3.35kr 13kn 32.8st 42.1is
GF,E1,33  9.44im 4.09im 22.6eg 96ab 152Ip 2.86jm 4.8in 18im 38ps 44.5gm
GF,EL, 0 16.12f 5.13f 23.5a 100a 857hc 8.63ab 21.7b 67€ 44lo 50.1bcd
H1,E0,66  11.05hl 3.22hl 15.6hq 87hcd 2071 1.59q 5.4jk 9.1ip 40lg 33hn
H1,E0,33  11.62jk 3jk 16.6hp 96ab 421i 38.2qi 10.7gh 19.4jl 48fk 55.2fk
H1,E0,0 15.1fg 4.15fg 20.7eh 100a 818hd 6.66be 21.6b 31.4ji 52.5bi 40fi
HLELE6  7.620  1.37lo alr 34jk 123r 132kt 25l 8.9l 5355b 24.7jk
H1,E1,33 16.12f 5.1f 20.2¢j 93abc 192lo 2.22jn 4.57i0 9.1lp 55.1ae 39fi
H1,E1,0 22.1cd 6.02cd 3labc 100a 877b 7.25bc 18.7ce 32gh 57.2ac 40.7fi
H2,E0,66 4.84rv 1.2nr 9.75rv 35ij 3.87ux 0.07ny 0.22gx 1ns 24vw 21.6uv
H2,E0,33 5.3nr 1.01rv 8.75rw 40ik 9.3uw 0.12nx 0.3qw 1ns 44in 22.9ir
H2,E0,0 12.62fi 3.471j 131t 73dg 49tu 0.37kv 0.75iv 4.6mr  55.4ad 34.8i0
H2,E1,66 20.9ce 5.44ce 18.5fm 75dg 197In 2.66jl 5.2jm 12.4ko  40.1ir 47.4bc
H2,E1,33 22.5¢ 5.57¢c 20el 77df 141mq 1.54jr 4.4jp 15km 51.1cj 39be
H2,E1,0 26.59b 7.83b 28bcd 82dc 623f 6.66bf 20.8bc 51f 61.1a 50.9b
sd,E0,66 1.57vu 0.49vu 1.4qu 58hi 205Im 1.98jp 4.2jq 39fg 41kp 29.7qt
sd,E0,33 4.87nr 1.5nr 3lt 63h 572gh 5.51cg 11.4eg c138 46jl 35.4jp
sd,E0,0 12.41j 3.211j 17.1hn 76df 726be 6.92bcd 19.2cd 219a 53.6bf 41.9eh
sd,E1,66 3.01qv 0.87qr 13.9Is 48ij 12.5uv 0.17rw 2.9ks 26k 29.5tv 20.5sd
sd,E1,33 5.8mq 1.1mq 16.9ho 50ij 98qt 1.28ku 2.7kt 32gh 23wx 23.1uw
sd,E1,0 7.56lp 1.57ip 20.4ei 75df 602gh 5.31ch 15cf 128ab  32.8su 35.9u

23l o (P<0.01) o sme BMB] (lyls cio y y> aliie gy
The same letters in each trait are not significantly differentns (P<0.01)
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Table 1- Physical and chemical properties of the soil tests in 0-30 cm depth

Colad 039 Sleosk
i . : e i ! 5 Js o, y L
.. pa5w  Organi 09 < . S (S SIS o
2SI el 02 . % Nitroge Organi  Phosphoru  Potassiu Sodium Loa Cla San L
< @ SAE teri n c s m m y d Textu
EC  PH deB#sli@ al () Gk o, kg W w W "
ds/m % mg. kg
( ) (g/cm) (0) (%)
P
1.46 8.4 1.49 0.87 0.09 0.47 9.2 115 38.7 27 32 41 9
Sand-
loam

S 9y 9 Snged dawl 13U Codi (i (05 GBS 9 il ylg 4155 -2 g
Table 2- Analysis of variance of quantitative characteristics of Carum copticum affected by humic acid and Nitroxin

MS layo cnSbe
U PESWIReY 3 Sl
i gl 4y — &g el i daxs .
S.0.V K &l 4152 459 9) &%) = ol &,9)9..: &l ")ﬁ“‘c
0. &35! Seed weidht Height of Number of s el Seed vield
df 9 plant umbels Lateral Biological y
branches yield
)‘_)ﬁ_ Y coeedy YY. . V¥ o «.044 YYYVA, .o AY ¥V VY
Replication
Sagsd ¥ RTYE b FFFYENS AAYF™ LR a YFAAYSAY™ Y Leras
Humic acid
«—““55)“‘ Y Carye™ 79, 07AM #.A9" Y.oF" YFO IV EYT yavvy
Nitroxin
X Soged ol
S 95 i) CoaaFyns AN AAQNS « FANS CYEens YAYYYA YA Yaay AV
XHumic acid
Nitroxin
(159
T ERY-Ys 24 A4 Y CYF YV Y FYOAF o oAy Yy
Error
%) - v.8) YT Y.¥F q.v¢# YA YVY
cv

2l co Mo yd 1 95 pdaw )3 45 me g )b me BMB] pie s 5 4 *¥FgF NS
ns, * and ** are non- significant and significantly at 0=0.05 and 0=0.01, respectively.
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Figure 1- Interaction of humic acid and nitroxin on biological yield of Carum copticum

S35l 9 Saosed ] 50 Co i 05 GBS 25 ko dumglio -3 g0
Table 3- Comparison of quantitative characteristics Carum copticum influence of humic acid and Nitroxin

o A dlass IS PP PP EA WP Sajlgm 3ySas ;’;:;’“‘I’;
Treatment Number of umbels seed weight (g) lateral branches Biological yield (kg ha™) (kg %?1)
Sooge Sl
Humic acid (kg ha™)
3 28.11° 1.7 6.94% 5340.97° 1551.39°
2 25.88° 1.05% 6.19° 5124.30° 1634.03°
1 23.75° 0.98° 6.19° 4885.42° 1412.50°
sols 21.80¢ 0.84° 5.63° 4547.22° 1347.22°
R
Nitroxin (liter ha'!)
15 25.30° 1.02 6.75° 5384.03° 1552.78°
1 25.69° 1.00°% 6.19° 5295.14° 1497.22°
05 24.55° 1.0 6.08° 4803.47° 1451.39°
Jols 24.00° 091° 5.94° 4415.28° 1443.75°

)5 g b gne BMBILSD pygoil olsl yy 203 & s > it S tiho g o (gl cigies o 1> & o pSiko
Means within a column followed by the same letters are not significantly different at a=0.05.
3y Slos 268 9 HING o I (p,55LS 1758/33) wils 5,Slee 415 5 Slos
JSi) wol s s (waliz) HIND jles 51 (p,55ks 1319/44) &l 3 ash 5y Slas 59y yo S g 9 Swogad el sl o
ol eacel s 4 ol a ol o e Sliylejl ol (2 = Lol JiiSeny cpinpd 9 109 )b gxe oy 1 Jleis] mlaw
dlinl g 3,Sles  Seogen dpul Bl gy )3 &8 o Lt (ol e (2 J332) 292 o ime 203 5 Jloin g 5 i 5Slos
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Figure 2- Interaction of humic acid and nitroxin on seed performance of Carum copticum

S 9 7 9 Swoged sl 13U Cod iy il 3,508 9 00y o9 il ylg 41 305 ~4 g
Table 4- Analysis of variance of weight, percent and performance of Carum copticum essential oil under the influence of
humic acid and Nitroxin

I, ; MSOLa yo (uKile
Ol gt 29lo &3l a4y - ol o
5.0V df oWl Oig oWl Aoy oilwl 3 Ses
Essential oil Weight  Essential oil Percent  Essential oil yield
S 2 0.0004 0.004 93.18
Replication
Sz ol 3 0.220™ 2.459™ 137564
Humic acid
S 5553 3 0.002" 0.021" 7166
Nitroxin
O 950 X Singeh e 9 0.001" 0.014™ 15,94
Nitroxinx Humic acid ' ' '
s 30 0.002 0.029 9.83
Error
() st o 48.4 54.4 50.5
CVv

Al e Lol 95 e 3 0 xe g )b me M| pae Sy 4

** *
9% s

ns, * and ** are non- significant and significantly at 0=0.05 and 0=0.01, respectively.
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Table 5- Comparison of weight, percent and performance of Carum copticum essential oil under the influence of humic acid

and Nitroxin
. S . . owilwl 3 Slas
o (55) il 0339 owilwl ao (U535 o5 5ks)
Treatment Essential oil Weight (g) Essential oil Percent i P25 9%
Essential oil yield (kg per ha)
S0 g0 ]
Humic acid (kg per ha)
3 1.25 4.17 64.75*
2 117 3.01° 64.07%
1 1.13° 3.79 53.52°
sl 0.93° 3.11° 42.00°
(S 3 ) oSy 20
Nitroxin (liter per ha)
15 113 3.76 58.94%
1 1142 3.80° 57.30°
05 1112 3718 54.18°
sl 1112 3718 53.92°

B85 (g ime BT LSD (yg0)] (sl 2 0035 aws y> ditds S o gy gyl ygim y2 3 a8 o Sile
Means within a column followed by the same letters are not significantly different at ¢=0.05.
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Table 1- Analysis of variance of AMF effect on some measured properties in peppermint (Mentha piperita)
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Table 2- The AMF effect on some measured properties in peppermint (Mentha piperita)
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C 51.78 ¢ 2.06 b 380 b 15¢ 52.86 b 119c¢
Gm 69.08 b 2.83a 406 a 23 bc 70.76 b 14.68 bc
Gi 68.75 b 2.60 ab 368 a 34 ab 91.78a 18.7 ab
Gf 77.16a 2.88a 416 a 46 a 94.67 a 209a
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Means with similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test.
C, Gm, Gi and Gf shows control, Glomus mosseae, Glomus intraradices and Glomus fasciculatum, respectively.
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Figure 1- The AMF effects on root colonization in peppermint (Mentha piperita).
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C, Gm, Gi and Gf shows control, Glomus mosseae, Glomus intraradices and Glomus fasciculatum, respectively. Means with
similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test.
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Figure 2- The AMF inoculation effects on essential oil percent (a) and yield (b) in peppermint (Mentha piperita)

C, Gm, Gi and Gf shows control, Glomus mosseae, Glomus intraradices and Glomus fasciculatum, respectively. Means similar
letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test.
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Table 3- Identified compounds of peppermint essential oil in different treatments of AMF and control

“""5"' '°_b S5k padle — G. mosseae  G. fasciculatum G. intraradices
Combination RI Control
a- thujene 930 - - 0.11 0.11
a- pinene 937 0.81 0.63 0.97 0.86
Sabinene 975 0.72 0.62 0.81 0.80
B- pinene 979 1.50 1.40 1.80 1.70
Myrcene 991 0.50 0.39 0.62 0.51
a- phellandrene 1003 - 0.17 0.5 0.43
Limonene 1027 1.99 1.14 1.55 1.92
1,8- cineole 1030 8.35 8.83 9.99 9.19
y- terpinene 1060 - 0.16 0.14 0.19
p-mentha -3, 8-diene 1073 1.64 1.80 2.04 2.26
Trans sabinene hydrate 1095 0.37 0.37 0.36 0.44
Menthone 1152 15.41 19.33 17.23 16.13
Isomenthone 1163 7.70 16.37 16.23 16.43
Menthofuran 1164 5.48 5.54 5.87 3.84
Neo menthol 1166 2.35 1.51 1.55 1.63
Menthol 1171 42.27 30.11 29.3 29.75
Isomenthol 1182 0.39 0.39 0.33 0.22
Pulegone 1236 4.36 6.72 6.6 7.34
Piperitone 1252 0.25 0.25 0.19 0.29
Menthyl acetate 1295 0.62 0.79 0.54 1.62
E- caryophyllene 1418 0.81 1.16 1.19 154
a- humulene 1455 - 0.19 0.22 0.25
y- muurolene 1480 0.50 0.67 0.69 1.03
clale g ala) OoeliislS )3 1) 33U i Y s (ogaslS b St 1y gl 0550 dlge (Slolyd cn 5YL Jgtie Sy
jog-See o8 yige g e 25 & ang b osh oL Gl o 5 Gl g G by (5295 QLS Cpllas Cunitg
Ol 5 d9se Sl el e cnl Sl Ols oo Y 5] aw O g Sl 03y jin 3 Sles gy 485 4o
2y 0y gl oz 1 9)l> GlalS 0 330 o3le BB b Cumjon (LS (haghy (pl )3 0ad 030 )5 (2)B 45
&be
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Table 1- Soil chemical and physical properties

K N P Organic H EC
(ppm) (%) (ppm) matter afml (ds m-2)
el CILE  jori Moyd  pheed cllile (%) S 30 - S S g lan

179 0.54 7.5 0.89 7.1 1.9

Olojl 093 33 (Fijl g od (e -2 Jgun
Table 2- Mean perception and temperature during farm research

May Apr

Mar Feb Jan Dec Nov Oct

1389-90 Jlo _Sw,b o5 Perception(mm) 2010 ©
1390-91 Jl» Sl o);e Perception(mm) 2011 0

0 1.0 80
08 23 108

25.6
274

51.2
52.5

46.2 9.7
495 83

1389-90 Jls o), <> » Temperature (C°) 2010  34.6
1390-91 Jus o)l,> 4, Temperature (C°) 2011 34.3

312 279 228
283 268 205

193
175

18.1
171

201 234
212 22.7
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Table 3- ANOVA table of effect of species and year on growth, morphology and essential oil yield of Achillea spp

z e 3g o o - 2 2 g 5
%"; 23 g 23 4 5 38, 3 8 _£ 35 5 8 5 g 3 &
ANOVA ~2 ¥z Jgf 3; wgs wgs 4= %5 32 8 RgE
Ol 3E 328 158 3s =tg 2Bt * 8 5t Y5 Yy w g
kY E RS - I 3g° BES i 33 Y3 Az F
2 39 & e = = ° T ju 8
w > Yy n [
S5 Rep 42 19M™ 200.1 621.9"™ 41" 340" 177.1" 310.1™ 212.1™ 4219 44.1m
JL Year 341" 167" 582.1" 17149.1" 152" 209.1"" 345.8" 1996.1 735.1"" 1491 67.1"™
a s By 14.1 25 87.5 2598.7 15.0 38.7 38.8 379.3 2195 148.7 78.1
55 Speciies 420" 113" 449.17 12611.3™ 66.2" 300.1 285.8™ 11213 852.1 756.3"" 56.3"
szﬂef:);ar 262" 110" 3521"" 9369.3" 1127 188.8 2312 972.1 562.1 1302 30.8™
bEL 6.1 13 69.7 1966.3 120 16.7 19.0 288.5 182.1 130.9 59.0
[(OIeAY2
. 114 8.0 6.1 121 3.2 34 134 123 85 131 9.4
Sy oy
Cas b G2aNS 203 Ko Jloan] o j3 ()b (gxet FF
Oldlog: b digF Sy 59098 p0 Cluogad g audy 31 Jlw g 465 ;65U -4 Jgur
Table 4- The effect of species and year on growth and morphology of Achillea spp
o 3 c kel =
T VS o= @ 2 2 1} - 3\/
. QLEA ggﬁ 385 1%, =5 3% 2855 2855 4 _%
jomlew g3 13T 42T wiz sif $2g pg JESE 3IcE (EC
Ol plag: o 4% =5 385 3% =55 2:5§ x5S 5 £S Y5zs A%z§ 9ag
357 58 SEE RET T g 32 $52= Yge=s % 3
2 42 3 = & 3 c ] 8
w Yy n [ 8
. 2010
A. eriophora 108a 593e 24b 18.1b 40.1e 40d 122¢ 91b 93a
1389-90
A. millefolium 106 b 1014b 7.1a 30.1a 84a 74b 160b 120a 99a
A.biebersteinii. 30.1e 641d 74a 130d 50.2d 56¢ 143d 110a 96 a
A. nobilis 395e 692 cd 7.3a 10d 68b 52¢ 149d 107 a 92a
2011
A. eriophora 1390-91 109a 649d 29b 12.2d 453e 52¢ 128e 93b 94 a
A. millefolium 921c 1211a 69a 37a 85a 90a 173a 118a 9la
A.biebersteinii. 40.3e 702¢ 75a 16.3¢ 62.4c 59¢ 159¢ 119a 92a
A. nobilis 56.1d 730c 75a 9.7d 73.1b 69b 158 ¢ 102a 93a

5,105 gyl me M ao 1 Jleas] o 13 555D 905l (wlil A aliie Cgys chyls 4 gt yp 3 (ol Sile
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Figure 1- The effect of year and species on young shoot dry weight of Achillea spp
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Figure 2- The effect of year and species on essential oil percentage of Achillea spp
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Table 5- Chemical composition and percentage composition of the Achillea spp. essential oil in first year

Compound . . L . . .
S i A. nobilis  A. biebersteinii ~ A. millefolium  A. eriophora
Camphor 34 30.9 30.1 37
Sabinene 25 22.1 21.2 27.3
Camphen 8.1 0.12 2.4 7.3
f-pinene 6 44 4.7 4.6
o —Pinene 5.3 6.0 2.3 3.6
3-octanone 0.7 4.8 3.3 1.2
Spathulenol 0.12 0.77 0.38 0.56
o —Phellandrene 0.88 0.49 0.19 0.47
Borneol 0.27 411 0.29
Carvacrol 14 0.24 2.4 1
(- terpinyl acetate 0.53 5.66 0.43 0.37
p-Cymene 2.0 3 1.6 1.7
3 —Phellandrene 2.3 0.8 2.3 1.2
Cis- B —ocimene 021 e s 0.48
13-epi-manoy! oxide —— - 4.8 2.4
13-epi-manool 13 1.1 1.1 1.2
y-Eudesmol acetate 15 0.8 2.3 15
manoyl oxide 14 19 1.2 1.1
Trans-p-caryophyllene little little 0.44 0.25
Isoborneol 0.6 0.41 0.44 0.57
& —Muurolene 0.7 0.3 little 0.9
Germacrene D 0.21 little 0.19 0.35
3 —Bisabolene 0.34 little
Cubebol 0.59 0.39 0.24 0.31
Tricyclene 0.11 0.73 0.71 0.66
Chamazulene 0.28 0.16 0.74 0.89
(E,E)-Farnesy| acetate 0.21 0.21 1 15
bS5 S Total compounds (%) 95.6 91.7 89.6 99.0

little :low than 0.1%
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Table 6- Chemical composition and percentage composition of the Achillea spp. essential oil in twice year

Compound . . - . . .
S i A. nobilis  A. biebersteinii ~ A. millefolium  A. eriophora
Camphor 35.1 31.6 28 34
Sabinene 23 25 22 27.1
Camphen 7.9 1.2 3.6 7
f-pinene 8.6 51 3 7.1
a —Pinene 5.0 4.2 2 24
3-octanone 0.9 55 4.1 1
Spathulenol 0.18 0.7 0.34 0.48
a —Phellandrene 0.8 0.38 0.12 0.33
Borneol 0.31 0.28 3.19 0.4
Carvacrol 1.9 35 2.9 11
( terpinyl acetate 0.41 4.76 0.46 0.26
p-Cymene 2.9 4.2 11 1
8 —Phellandrene 1.7 0.6 2.1 0.9
Cis- B —ocimene —— - little 0.58
13-epi-manoy! oxide —— - 3.9 1.1
13-epi-manool 19 15 15 3.1
y-Eudesmol acetate 0 R 2.9 2.3
manoyl oxide 1.2 2.6 1.7 2
Trans-p-caryophyllene little little 0.41 0.1
isoborneol 0.94 0.54 0.32 0.46
& -Muurolene 0.86 0.62 little 0.97
Germacrene D 0.27 0.31 0.23 0.41
3 —Bisabolene little little
Cubebol 0.74 0.41 0.23 0.32
tricyclene 0.69 0.83 0.66 0.58
Chamazulene 0.58 0.19 0.73 0.91
(E,E)-Farnesy| acetate 2 2.5 1.2 1.1
bS5 S Total compounds (%) 98.9 97.5 88.7 95

little :low than 0.1%
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1- Weather Generator
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2- General Circulation Models
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Figure 2- Relative change in annual winter chill as compared to 1980, in Hamedan, as run for three Models (Utha, Posetive

Utha and CH 0-7.2)
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Table 1-Results of non-parametric test for disturbition accordance to chilling data in future and baseline

oo 31 Jiso W dse L) clags o . 2193 2 tleyw 5l (ke
st g s &> S=o aw  (Mean of chilling requirement) CV% (+or-)
(Large scale ’ (Emission (significant level) o
model) (Chill scenarios) g 1980-2010 2031-2050
model)
AlB p <0.025 903.2 1022.9 13.3 +
CH A2 p <0.025 903.2 1023.4 13.3 +
B1 p >0.05 903.2 1019.3 12.9 +
AlB p >0.10 87.9 56.9 -35.2 -
HADCM3 uT A2 p >0.10 87.9 63.5 -27.8 -
B1 p >0.10 87.9 60.2 -315 -
AlB p>0.01 1741.8 1612.1 -7.4 -
UTPos A2 p >0.10 1741.8 1672.2 -4.0 -
Bl p <0.025 1741.8 1631.2 -6.3 -
AlB p <0.025 903.2 1034.8 14.6 +
CH A2 p <0.025 903.2 1023.4 13.3 +
B1 p >0.05 903.2 1019.3 12.9 +
AlB p >0.10 87.9 66.4 -24.4 -
GFCM21 uT A2 p >0.10 87.9 63.5 -27.8 -
B1 p >0.10 87.9 60.2 -315 -
AlB p >0.05 1741.8 1697.8 -2.5 -
UTPos A2 p >0.10 1741.8 1672.2 -4.0 -
Bl p <0.025 1741.8 1631.2 -6.3 -
AlB p>0.01 903.2 1024.6 13.4 +
CH A2 p <0.025 903.2 1023.4 13.3 +
B1 p >0.05 903.2 1019.3 12.9 +
AlB p >0.10 87.9 57.0 -35.1 -
BCM2 uT A2 p >0.10 87.9 63.5 -27.8 -
B1 p >0.10 87.9 60.2 -315 -
AlB p >0.05 1741.8 1622.1 -6.9 -
UTPos A2 p >0.10 1741.8 1672.2 -4.0 -
Bl p <0.025 1741.8 1631.2 -6.3 -
AlB p >0.005 903.2 1049.8 16.2 +
CH A2 p <0.025 903.2 1023.4 13.3 +
B1 p >0.05 903.2 1019.3 12.9 +
AlB p >0.10 87.9 64.7 -26.4 -
IPCM4 uT A2 p >0.10 87.9 63.5 -27.8 -
B1 p >0.10 87.9 60.2 -315 -
AlB p >0.10 1741.8 1716.7 -1.4 -
UTPos A2 p >0.10 1741.8 1672.2 -4.0 -
Bl p <0.025 1741.8 1631.2 -6.3 -
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Tablel- chemical properties of substrates

gl 23k (0/0) oSy (0/0) Jobw o  (0/0) ol (0/0) S (0/0)cmmiigp  (0/0) 595w (0/0)cugb,
Primary Substance Lignin(0/0)  Hemicellulose(0/0) Cellulose(0/0)  Ash(0/0) Protein (0/0) Nitrogen(0/0) Moistur (0/0)
(wheat straw) puS jilS 0.018 0.076 0.051-39 0.010-6.39 21.87 3.5 0.015-10

(sugarcane bagass) Suiw Wl 0.032-23 0.0 24-19 0.0 48-32 0.011-7.5 55. 31 8.85 0.09

<3l o3 (P<0.05) Sl sne BT gyl ygm o 5 S jidia Gg > b dlael

Numbers followed by the same letter are not significantly differentns (P<0.05) N*6.22

i 43 03lwl 5590 (61 JoSo sl g (2IAE (sl lewi -2 Jgua

Table 2- Food treatments and amounts supplements used in research

ELRCERY B JoSo ,lude
Food treatments amounts supplements
Sugercun bagas substrate(control)(asls) ;S el yiw (Ar) i oS 28l
cottonseed powder+ Sugarcane bagasse ,Sis wL + 4l 4y 59 (Ag By) %2
soya flour + Sugarcane bagasse Suis (w5l + Lgw 5,1 (A1 By) %2
urea+ Sugarcane bagasse S w5k + 0,5l (Ag B3) %05

soya flour + urea+ Sugarcane bagasse ;S (oL + oyl + Lgw 5,1 (A By)

cottonseed powder + urea+ Sugarcane bagasse S (Bl + oyl + 4l 4y 34 (Aq Bs)
cottonseed powder + soya flour + Sugarcane bagasse S (w8l + Lgw 3,1+ &b a4y 34 (A Bg)
cottonseed powder + soya flour+ urea + Sugarcane bagasse S (w8l + oygl + Lgw 3,1 + &b 4y )35 (A By)
straw substrate (aal) pas (28 iy (Ay)

wheat straw substrate+ cottonseed powder sx5 s + ails 4z 4 (Ay By)

wheat straw substrate+ soya flourp.s s+ Lgw 5,1 (A2 By)
wheat straw substrate+ urea pus i +o5/(A; Bg)

wheat straw substrate+ soya flour+ urea pas s + oyt Lgw 5,1 (Ay Ba)

wheat straw substrate cottonseed powder + urea pu5 zlS° + o9l + &by 4k )34 (Ag Bs)

wheat straw substrate cottonseed powder + soya flour su3 [ilS + Lgw 5,1 + &1y ay 9:(Ar Bg)

wheat straw substrate cottonseed powder + soya flour+ ureapss (s + o)5l + Lgw 3,1 + ails 4y ;595 (A; B-)
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%2 +%2
%2 +%0 . 5+%2  wheat
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%2 +%2
%2 +%0.5 +%2
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Table 3-Analysis of variance Florida oyster mushroom

@3l a2y

(w0 3) Cugby (0,5 948) 5,Shs

(395) 51 2w olasl slass

(32,3) (S350 ol

Degree Of freedom Number of body fruits(number) Moisture (0/0)  Yield(kg)  Biological performance(0/0)

(Repeat) ), 2 0"
(Treated substrate) cuiS yiw jlos \ 17214187
(Dietary lié JoSo jlos Y 28472.425"
5 S lize 3l 15 14548.676"

(The interaction between substrate and nutritional supplemet)

(Pilot error) islojl (sllas 65.395
(Coefficient of variation) !y oy 2.669

.« YO4y s IR A Vo Ens
VEFYS ™" FAVAYE VAP T 185.339"
R AT )Y AYS % a¥s ™
vy VPOV Y'Y ¥ AAT" supplement)
s JaSo
CaaY YVYAFOL 7Y 0.103
0.01 AR )

D)5 gyl me SINS gl b me WD s 13 * )l xe U] pdaws o *F

**_ Significant is at the 0.01 level, *- Significant is at the 0.05 level and ns: No signifiant effect

12,918 (Bo & )8 3,Sdes 9 (S jlom Lol )8 (5T egue @Il dlani gl 2 (IS JoSo T aSle Ay lio -4 Jgan
Table 4-Mean compare effect of dietary supplement on moisture, number of body fruits, biological performance and yield
Florida oyster mushroom.

€ JoSo o (5 945) 55kos

Food supplement treatment

(22,3) (S350 ol

Yield (kg)  Biological performance(0/0)  Number of body fruits(number)

(30£) z,8 (5l ogme oIl Slas (W yd) Cugb,

Moistur(0/0)

(Control) JoSe 48 - Y8 e

Cottonseed powder 4ils 4 g =Y VY7 fa

Soya flour Lgu 3,V VYo Ya

Urea o4l -¥ 322D

Soya flour + urea o,gHbgw 5,1 -0 576c
Cottonseed Powder + Ure o, 4l 4,59, -7 78Y.Yh
Cottonseed Powder + Soya 1> ag, Tl guwd,-Y YAda

09 Faily aiy )30+l gud, -A F¥. ¥d

Cottonseed powder + Soya flour+Urea

VY eeoe 190 h A7 YAD

V4. ¥ g 369 b 41.YY g
YA¥A a 347¢ 4% .43
YAAS d 754.4a A3 Vab
16.22¢c 260f 88.7ab

YA VAD 300e A4 \Vab

V4. 5843 390 a 4\ YY 3
VF.¥eod 2329 AAYA flour ab

2l i (P<0.05) s gne a3 b gt p )3 S yido By b slel

Numbers followed by the same letter are not significantly differentns (P<0.05)



1394 51 « 3o lod . 29 Al (539108 @lio 5 poke) SLl poke i 374

12 )98 (Bawo )8 3,Sdos 5 (Sujlam Lol )8 (1 Bgme @11 and Cuagh)  CullS Jnn g (2158 JoSo Jilike 5T duglio -5 Jgu
Table 5- Mean interaction effect of dietary supplement and substrate on, moisture, number of body fruits, biological
performance and yield Florida oyster mushroom

CuiS o g5 @lie JoSogy (eSS 3Shee (o) (Seigse ghenh (335) doge pllshis (o)) cug,
Culture medium Nutritional supplement Yield(kg) Biological performance(0/0) Number of body fruits(number)  Moisture(0/0)
Sugarcane bagasse S WL Control (Ay) JoSes36  ¥V3¥.Tg FAN g 163 i Ad, A D
Cottonseed powder (ArB1)als as )34 77V ¥ de V7. 7A de 356 ¢ . Yha
Soya flour (A1B2)L g 5, 77Y. Y de V7, of de 333d 4+, YVa
Urea (A1B3) o4 7oY. Y de V7YY de 308 e v, Aa
Soya flour + Urea (A1Bs)sysl +hgu 3,1 24y, v ef V¥, Ay ef 256 ¢ A4, Vo ab
Cottonseed powder + Urea (AiBs) o5l taibs 4y ;54 IIVAN ] Vo, YVve 283 f A4 3Y ab
(ABs) &> 4y ydartlgus)] #A+ ¥ d W, 363 ¢ i ¥ra
Cottonseed powder + Soya flour
(A1B7)oygl Tails acy j3gtlgus )l o000, ¥ ef AARUS § 208 h A b
Cottonseed powder + Soya flour+ Urea
Wheat p15 il Control (A7) JoSo 25l Y7V, Y fg AR 217h 87.08 b
straw
Cottonseed powder (AzBi) b agy ;54 N da YY. V7 b 383b Y. 'l a
Soya flour (AzBy) Lgw 3,1 AAY Y YY. VA b 36lc 92 .05a
Urea (A2B3) o)l AN ¥ e YY. YA be 337d 91.26a
Soya flour + Urea (A2Ba) og! b gu 5, V7. ¥ cd VWOV d 283 f 4., M a
Cottonseed powder + Urea (A;Bs) oyl tails 4,34 vay. Ye V4. YAc 317e N.Aa
(A2Bs) > 4y j3g5tl gud )l iY). fa Y. :Ya 418 a Y. Y7 a
Cottonseed powder + Soya flour
(A2B7) oyl +ails 4y y3s5tl gl Y. ve 10, VAe 257 g A4 10 ab

Cottonseed powder + Soya flour+ Urea

Al 05 (P<O.05) (gybs smo BB ghyls (gim p2 )3 S jidie g L dlae]
Numbers followed by the same the later are not significantly differents (P<0.05)
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Table 1- Results of soil analysis
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Table 2- Analysis of variance effect of irrigation and super absorbent on leaf chlorophyll a, b and total chlorophyll in cumin

i aalio NEETST) Olas po (el
df MS
Source of variation a Jud I8 b by, is 5 Judo,lS
Chlorophyll a Chlorophyll b Total Chlorophyll

(R) Block gl 2 0.00344"™ 0.00052" 0.00591"

( A\) Super absorbent _ls . 0.00876™ 0.01139™ 0.02932™"

(B) Irrigation L 3 0.01356"™" 0.00213"™ 0.01975
AxB 15 0.01532™ 0.01419™ 0.05285™
Error sl ;l oles! 46 0.002356 0.001556 0.004949
Coefficient of variation (%) s oy 30.84 32.77 25.34

ns, * and ** non-significant and significant at 5 and 1 %.
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Figure 1- Means comparison of cumin leaf chlorophyll a affected by different super absorbent polymer amounts under

irrigation regimes. Irrigation after 50, 100, 150 and 200 mm of evaporation from pan were respectively non-stress, mild, moderate
and severe stress conditions. The standard errors show the accuracy in measuring averages.
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Figure 2- Means comparison of cumin leaf chlorophyll b affected by different super absorbent polymer amounts under

irrigation regimes. Irrigation after 50, 100, 150 and 200 mm of evaporation from pan were respectively non-stress, mild, moderate
and severe stress conditions. The standard errors show the accuracy in measuring averages.
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Figure 3- Means comparison of total chlorophyll in cumin leaves affected by different super absorbent polymer amounts

under irrigation regimes. Irrigation after 50, 100, 150 and 200 mm of evaporation from pan were respectively non-stress, mild,
moderate and severe stress conditions. The standard errors show the accuracy in measuring averages.
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Table 2- Analysis of variance effect of irrigation and super absorbent on the yield of seed and essential oil in cumin

JUERR NEHETST) Ol o (ke
df MS
Source of variation &> 3,5Los owbwl w0y owilwl 3 Slas
Seed yield Essential ol Essential oil yield
percentage
(R) Block gl 2 2465.95™ 0.1059"™ 20.65™
( A\) Super absorbent _ls . 1359398.53™ 24774 1709.43™
(B) Irrigation L 3 2826987.61" 33.6500™ 6235.69"
AxB 15 1486718.17" 5.7046™ 2521.38™
Error sk ;l oles! 46 10624.94 0.0437 20.14
Coefficient of variation (%) s oy 10.01 6.92 13.21

ns, * and ** non-significant and significant at 5 and 1 %.
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Figure 4- Means comparison of seed yield in cumin plants affected by different super absorbent polymer amounts

under irrigation regimes. Irrigation after 50, 100, 150 and 200 mm of evaporation from pan were respectively non-stress,
mild, moderate and severe stress conditions. The standard errors show the accuracy in measuring averages.
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Figure 5- Means comparison of essential oil percent (W/W) in cumin plants affected by different super absorbent polymer

amounts under irrigation regimes. Irrigation after 50, 100, 150 and 200 mm of evaporation from pan were respectively non-
stress, mild, moderate and severe stress conditions. The standard errors show the accuracy in measuring averages.
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Figure 6- Means comparison of essential oil yield in cumin plants affected by different super absorbent polymer amounts
under irrigation regimes. Irrigation after 50, 100, 150 and 200 mm of evaporation from pan were respectively non-stress,
mild, moderate and severe stress conditions. The standard errors show the accuracy in measuring averages.
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Figure 2- The interaction effect of polymersx application methods x concentrations on amount of basil essential oil (mlit).
Numbers followed by the same letter are not significantly differentns (P<0.01)
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Numbers followed by the same letter are not significantly differentns (P<0.01)



393 ol bl 5 b pae ST ploaly (oK 51990 Sluoguas ouy

saud gl (o y (crlosnion 9 (K2 55l98590 o (S 2 32 L ylowd 83l O 31 (S le Ayl =2 Sy
Table 2- Mean comparison the single effects of treatments on some morphological and biochemical characteristic of basil

©)los Span S Gledily,  led pliil Suis 3, Shes ST S 53 dlaa
Treatments Water use efficiency (gr/lit) Dry matter (gr) Leaf area (sz) Leaf number (In plant)
(Method) y59,
(Soil) S 0.39b 3.27a 20955 a 104.51a
(Soil +Root) aiy, t S 0.43a 349a 200.76 b 95.88 b
(Polymers) b poly
(Stockosorh) 565 Liu! 0.43a 3.29a 202.50 a 104.17 a
(Malva leaf) S oy S 0.39b 3.47a 207.81a 96.22b
(Concentration) clals
(Control) (0) sals 0.26¢c 1.98¢ 98.02 ¢ 69.18d
0.1% 0.38b 3.54b 254.61a 98.51¢c
0.2% 0.52a 4.29a 260.52 a 123.07a
0.3% 0.49a 3.71b 207.48b 110.02 b

50w b s ime glis P05 Jlozsl L (LSD yg051) colol plas 51 S yiio by Sy JBlas (slyls (olnylos

No significant difference statistically at the probability p< %5 (LSD test) in the treatment with at least one letter common
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Table 3- Mean comparison the interaction effects of treatments on some morphological characteristic, water use efficiency
and essential oil of basil

3 Slos

o plely

R SLEA S _
. | o ; et Sy o S g9 dlani
W, lows o . 2 pan . d
2% - bl <l el eafarea
Treatments Essential £ coontial Water use Dry matter 2 Leaf mumber
oil yield T efficiency y( b (cm’) (In plant)
(ml/plant) (gr/lit) g
clale X5 gy
(Application methods x Concentration)
(Control) sls 0.06d 0.18d 0.26d 1.98¢c 98.02d 69.18 ¢
(S0il % 0.1%) s s 0/1 x S5 0.08 ¢ 0.27c 0.34c 3.52b 248.99 a 98.27¢c
(Soil X 0.2%) 10y 072 x S 0.07 cd 0.20d 0.54a 3.97 ab 274.07 a 116.54 b
(Soil X 0.3%) o 0/3 x S 0.14b 0.38 a 0.44b 3.61b 217.12 bc 134.05a
(Soil + Ro0tx 0.1%) 10y 0/1 X ay, +51s 0.08¢ 0.32b 0.42b 3.57b 260.24 a 98.56 ¢
(Soil + R0OOtX 0.290) 1> 0/2 X asy, +Ss 0.18a 0.36a 0.50a 4.62a 246.96 ab 129.61a
(Soil + RoOtx 0.3%) 1> 0/3 X ay, +S1s 0.13b 0.38a 0.54a 3.81b 197.84c 85.99d
(PolymersxConcentration) clle X ol g4
(Control) sls 0.06d 0.18d 0.26d 1.98d 98.02d 69.18 e
(Stockosorbx 0.19%) aw s 0/1 X ¢34kl 0.08¢c 0.30 bc 0.37c 3.08¢c 226.94 bc 97.14d
(Stockosorbx 0.2%) as)s 012 X g4l 0.14a 0.28 ¢ 0.58a 4.67 ab 280.48 a 136.15a
(Stockosorbx 0.3%) 1w 0/3 X ¢34kl 0.14a 0.42a 0.52b 3.43hbc 204.75 ¢ 114.20 b
(Malva leaf x 0.1%) 10,5 0/1 X S, 5, 0.09 be 0.30c 0.39¢c 4.01 bc 282.29 a 99.88 cd
(Malva leaf x 0.2%) w0y 02 X S, 5 0.11b 0.29¢ 0.46b 3.92b 240.56 b 109.99 bc
(Malva leaf x 0.3%) w0y 03X S, S, 0.13a 0.33b 0.46b 3.99 ab 210.39 bc 105.85 bcd
28 oy X ek £
(Application methods x Polymers)
(Stockosorbx Soil) cg ;s X S5 0.09b 0.23d 0.44a 3.57a 230.27 a 12156 a
(Stockosorbx SOil+00t) wgyjeStuul X asy, + Sk 0.11a 0.36a 0.43a 3.0lb 174.73b 86.77c¢c
(Malva leaf x0.3%) <, 5, X S 0.08b 0.29b 0.35b 2.97b 188.83 b 87.46 c
(Malva leaf xS0il+r00t) o,y 5, X asy, + SK 0.11a 0.26 ¢ 0.43a 3.98a 226.80 a 104.99b
e X558 gy X yaddy g9
(Application methodsxPolymersx Concentration)
(Control) sls 0.06 f 0.18i 0.26 9 198¢g 98.02 e 69.18 f
2i0y3 011X g 568 ol X ST
(Stockosorbx_ Soilx0.1%) 0.09 de 0.24 gh 0.35f 3.71 bede 261.51b 121.89¢
2i0y3 012X Lig 368 Tl X ST -
(Stockosorbx. Soilx 0.296) 0.07 def 0.18 i 0.60a 4.45 abc 319.22a 145.30 ab
103 013K g 368 ol XS5
(Stockosorbx Soil x0.3%) 0.15b 0.33 def 0.54 abc 4.15 abcd 242.34b 149.89 a
2o DX ol i s 021a 0.38 be 0.57ab 4892 241.74 b 127.00¢
(Stockosorbx Soil + root x 0.1%)
20 012 % Lig a8 liwl X iy, +Ss-
(Stockosorbx  Soil + root x 0.29%) 0.07 ef 0.37 cd 0.39 ef 2.45fg 192.36 cd 7240 f
20 013 % g yjeS liwl X ay, +Ss-
(Stockosorbx Soil + root x 0.3%) 0.13 bc 0.52a 0.50 bed 2.72 efg 166.80 d 78.51 ef
03 O 5y 5 S 0.08 def 0.31ef 0.34fg 3.33 def 236.47 b 74.66 ef
(Malva leaf x Soilx0.1%)
202 U2X 5y 50 S 007def  0.23h 0.48 cd 349cdef  22893bc  87.77de
(Malva leaf x Soilx0.2%)
203 013X S 0y S X S
(Malva leaf x Soilx0.3%) 0.13 bc 0.43b 0.33 fg 3.07 ef 191.89 cd 118.22 ¢
FONEY VAR STSWINE S0 DWIE X {F
(Malva leaf x Soil + root x 0.1%) 0.10 cd 0.28 fg 0.45 de 4.70 ab 328.12a 125.10¢
3o UZX Sy 550X 0, PS5 014b  035cde 0.4 de 435abcd  252.18b  132.22bc
(Malva leaf x Soil + root x 0.2%)
30 U3 X Sy 5,05 ad, b5 0.14b 0.24 gh 0.59a 490a  22889bc  93.48d

(Malva leaf x Soil + root x 0.3%)

505 0 b gyl me oglis PAOI0S Jleasl b (LSD (ig05) cylol jas j1 S jiio G S JBlas (sl (sl
No significant difference statistically at the probability p< %5 (LSD test) in the treatment with at least one letter common
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Table 1- Results of vineyard soil analysis

SBagmiges 4, EC Sl gl P k
Soil depth d 1y pH 1 Bt
(cm) Soil texture  (dsM”) (TNV) (%) (mgkg™)  (mgkg™)
0-20 S.L 0.5 7.9 3.8 0.7 9 600
20-50 S.L 1.15 7.7 3.8 0.47 4.6 340
50-100 S.L 0.91 7.9 3.5 0.31 2.6 150
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Table 2- ANOVA of macro elements concentration of grape cultivars leaf petiole

[CHJOVE 3 o9 31 anyn (MS) Glay o (il
S.0.v (df) N P K Ca Mg
5
’_’s’ . 2 0.024™ 0.19™ 0.003™ 0.85* 0.08"
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o 7 0.18** 0.19™ 0.15** 14™ 0.15*
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las-
14 0.018 0.18 0.014 2.1 0.07
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(%CV) clyis i 7.3 18 13 18 22
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Figure 1- Mean comparison of petiole N concentration of grape cultivars
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Figure 2- Mean comparison of petiole K concentration of grape cultivars
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Figure 3- Mean comparison of petiole Mg concentration of grape cultivars
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Table 3- ANOVA of micro elements concentration of grape cultivars leaf petiole
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Figure 4- Mean comparison of petiole Zn concentration of grape cultivars
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Figure 5- Mean comparison of petiole B concentration of grape cultivars
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Figure 6- Mean comparison of petiole Mn concentration of grape cultivars
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Table 2- Mean comparison of microbial load of fresh cut carrot

o $3192 S Jedge s (Fogl oS (gl gl GSsdla Syl
wialojl Jolge Aerobic mesophyll Coliform Fun al?contamination E. coli
Treatments Contamination Contamination g(lo CEU _1) contamination
(log CFU g}) (log CFU g} 9 Y (log CFU g}
Shed slagidy
(Edible coating)
sl 6.7a 6.42a 6.32a s
(Control) Zero
gl ol 6.55a 6.16a 5.85a s
(Thyme EO) Zero
o)l hoge 6.77a 6.54a 5.82a s
___(Psylliummucilage) . Zero .
95540 093l oo
(Time of microbial test)
sl 093 Sl 6.56a 36.29 b5.35 s
(Start of storage) Zero
il e ol 6.78a 26.45 26.64 e
(End of storage) Zero

ol LSD 9051 (ol 3 2035 Jlein lans 53 )b sme BB 3939 pie ,S5ky ygiw ym)> dilie g >
Number followed by the same letter are not significantly different at 5% probability level on the basis of LSD test
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Figure 3- Microbial load of fresh cut carrot treated with different edible coating at different time in storage

(Dotted line show standard microbial contamination)
Column with the same letter on the top are not significantly different on the basis of Duncan’s multiple range test at 5% probability
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Table 1- List of the citrus genotypes with their morphological traits
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name Fruiting color shape  number embryony color tip shape
season shape
color
S
X Seiols Lo )T e . . .. . .
Gl Citrussp 0o o Green- s oy e Ere>S o o
Unknown  Midseason yellow Obloid 20-50 Polyembryonic ~ White Ovate Green Obloid
C. . A ) Cue o . 9 A .
Citromelo ~ Paradisi - slegiew ook ] Ja o Ao odiS e $95
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G3 C.op ade ook Light oSy RS > Sl e 8o
Unknown  Midseason ora%ge Obloid 20-50 Polyembryonic ~ White  Lanceolate  Green  Spheroid
SRR D))= e . . 9 L
G4 C.op padal o G):ee): 855 R S e Sl o
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oAzl ook 35 & JEREEES Ak 9 i e -
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Table 2- Variance analysis of salinity treatment on studied traits in citrus genotypes
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Source of Degreeof  Root 92 Ay wleh e gl o o e Stomatal

variation freedom fresh Shoot Root ~ Shootdry  Shoot/Rootdry water density

weight fresh dry weight weight content
weight weight
N 11 2151 83.017 7.327 13.46™ 1.63” 155.25" 4874.30”

(Genotype)

S 3 73.95” 166.30”  25.88™ 46.98™ 1.68™ 4922.23"  71862.60"

(Salinity)

S X o - - . - ns ns

(Salinity x 33 1.62 5.95 0.49 0.52 0.68 24.23 621.03
Gerotype)

s 96 0.22 0.50 0.13 0.09 0.25 68.22 785.65
(Error)

% “/6“’/"”’” 9.83 6.75 15.10 8.33 29.44 10.37 11.76
Significant at the 1% level 01 Jloss) pdaw )3 b gxe **
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Figure 1- Negative correlation between: Leaf Na (right) and Leaf CI (left) with relative water content
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Figure 2- Negative correlation between: Leaf Na (right) and Leaf CI (left) with shoot fresh weight
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Table 3- Variance analysis of salinity treatment on studied traits in citrus genotypes
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variation) ~ freedom  (Root  (Leaf  (Root cl) chiorophyll) (Lipid (Enzyme
Na) Na) Cl) peroxidation) activity)
( Ge?g"f‘;pe) 11 0117 002" 113" 0547 0.13"™ 1519.58™ 618.26" 2.24"
s ;ﬁy) 3 0.02" 067" 1523”7 14257 2.72" 9386.25™ 2932.98" 13.33™
Sp X ns o x x . - o .
(Salinity x 33 0.001"™ 0.01 0.20 0.18 0.02 210.71 122.02 0.27
Genotype)
(Eﬁzr) 96 0.002 0.001 0.3 0.01 0.01 37.11 6.36 0.03
% “‘C»“;‘;"*" 22.6 1312 9.14 7.92 12.42 13.80 10.56 15.20

Significant at the 1% level
Significant at the 5% level
Non significant
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Figure 3- Negative correlation between: Leaf Na (right) and Leaf CI (left) with root fresh weight
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Table 1- Soil physical and chemical characteristics of experimental location
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Table 2- Results of analysis variance (mean of squares) of irrigation interval and biofertilizers on morphological indices of
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variance df ee -€a Pod Seed b seed 0 lant - eral
yield yield number number umoer A length hieght '-atera
er plant er pod per weight branch
perp perp plant
"’_ﬁ 2 40.12 25.49 0.67 0.60 122.47 0.48 0.30 0.98 0.06
Replicate
Sl 592 o o . " x 32,42 .
Irrigation 2 4171.63™ 30949.5 1.14" 1164  735.73 12.77 413 % 3.26
interval
sl sl 4 1469 28103 0.40 252 5677 1.06 101 1133 051
First error
) f?f 4 307.12"  2546.67°  1.68™ 211" 244.65" 0.44" 023" 623" 111"
Biofertilizer
e X kel . N
Irrigation*biofert 8 92.62"  1015.32 1.11" 1.04™  70.51™ 0.21" 0.18™ 3.32™  0.84™
ilizer
P> sl 24 30.55 274.13 1.28 2.10 51.06 0.64 0.36 3.03 0.58
Second error
e 0 18.58 15.20 27.18 16.26 18.24 10.79 8.43 11.07 38.77
CV (%)

** *

b o 39 b ime pas g WL g U5 pdaw 13 (392 I cime orimd i 5§ 4y NS T
** *and ns significant difference over control at P< 0.01 and P< 0.05 and not significantly, respectively.
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Table 3- Results of mean comparisons of irrigation interval and biofertilizers on morphological indices of Fenugreek

e 3Slas BYE S aibalaw albdlaw Jsb e, dlasi
W low . . . o . @l 132 (539 o . Bl
I &l Sy Qg 43 e EYPOR Thousand e &g
olejl Seed Leaf Pod Seed Seed seed weight Pod Plant o
Treatments yield yield number number number (9) length height Lateral
(.m’)  (g.m’)  perplant  perpod  per plant (cm) (cm) branch
Irrigation interval (g, 95
6}21) 6 48.16a  159.50a 4.27a 9.88a 45.82a 8.34a 7.63a 17.30a 2.34a
ays
ijtl)a?/s 25.40b 95.84b 4.37a 8.75b 39.84b 7.43b 7.24a 15.54b 2.13a
i 12 15.67¢c 71.66¢C 3.85a 8.14b 31.86¢c 6.49c 6.59b 14.38b 1.45b
12 days
Biofertilizer guw j 3¢5
"‘““s”“ 30.13ab  111.23bc 3.73a 9.14a 34.62b 7.57a 7.32a 14.83b 1.55a
Nitroxin
. Pl 35.68a  120.66ab 4.88a 9.54a 47.26a 7.44a 7.26a  16.51ab 2.35a
Biophosphorus
oz lsssee 3496a  128.66a 4.14a 8.90a 41.48ab 7.52a 7.14a 16.71a 2.33a
G. mosseae
[T
Jeblylyzcs] 22.06¢ 88.67d 4.06a 8.21a 36.51b 7.03a 6.90a  15.14ab 1.80a
G. intraradices
s 25.89bc  95.17dc 4.00a 8.82a 36.00b 7.54a 7.14a  15.50ab 1.84a
Control

W)l )b e gl Mo gy a3 Syde B S Bl gl oo low g
Similar letter in each column indicate no significant difference in 5% level.

P sl aYlasl g Jo o paie cpl b osge polS o) age
s Glodlis ¢ sk e ol (Sdaplio o] b
boady) JolSS g 235 5 oL (ool locionsd g  Jobo o)l
S5 o b it Syn i () 3
o ySles cules )3 g 0ad ol s o3le > il coge S
g Gy o Lol 3 b (34 5 26) was o,y b 5l cou
g 3Skas b8l el yind ouiSlJT slags S {9) hiSen
S 5 31 a8 o s (8) 55T 5 Ll adlllas cpizem 5 03,8
Slid oot dy usl el )5 5 jiud 01T slags S,
L 135950 gyL3 el s 4 paiS aib 5 Sloe oy  Sdne
Bl ) Gl g yad cund B GlalS o) b (i jon )85
s ol ol a5 B oLS LSt 5 1) o g o390 Qs S5
5 3)Sas 4SSl (g 04 130 53 0,00 (slBdsS s talS
B ol 50 ol Cad 4 ol (27) WS Ly LialS ol AS
SlaBl b ) sladgS Bpas b o Sles (Ll L a5
2 (19 phlen 5 s 5 oo, oS 2 (A1) ylSen 5 clog

D) cdsllas L olS

413 >, Shos

99 laylos 51 as sl luis Laedh il ly 4 jo0 s
2 ol 49 Jolite 151 iz g (e 355 L el o)l
(2 J9J.}) 391 4l gxe alllids olS &b 5 ySlas yr ) sladsS
Ol (s 355 9 )l s> Jlie Sl eSile Al gl
g Tdugo 132 )9Suo (39S & pnn jlows 5l il 3,Shas o i b
2 75 98188 5 60/83 s 5 40) 595 6 (sylol 59 )3 yimdsn
pie slass 3 5 40b 3y Slae 58 5 135 Jeol (020
Cowd & (@yayie p p)S WAL) 59,12 (53ll 195 13 565 Gy
TagSn Lo g phudon coomaS gt (S (sla38 5l oalitul el
oS 5 (595 12) 5 2L (sylol 590 Juolsh o lmly > Jtugo
Sl sme yoboay Iy aldis aiby 5 )Sles b o (Siid I5 b
Ol p S D sqw I3l 1 ol ol aald Hles 4y s
(4 Jgas) canls olS

Ly oS 59, 0 jlad 4 olS )3 (o0 lS polic ales 5l jaud
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Table 4- Results of mean comparisons of interaction effects of irrigation interval and biofertilizers on morphological traits of

Fenugreek
Aaxs .
HReY R . L Slaxs
3,5dos 3,5dos Jryeve 3 4l abolass 1 45 Job g £l
] . - J . . s P EW) LS
ool slalo o> e &y e 93 wls e Plant L
Treatments Seed Leaf Pod Seed Thousand  Pod height ol
yield yield number Seed number seed length (cm) Lateral
(g-m% (g-m% per number - per plant  weight (g)  (cm) branch
plant per pod
’\“I"I"{i)’;;] 41.55a 137.60b 4.13ab  9.29abc  38.33abcd 8.21ab 7.56a  16.56abc  1.46bc
Pzt 58.88a 189.96a 4.40ab 10.48a 48.40ab 8.29% 759  16.73abc  2.66ab

Biophosphorus

Mo li2yg5ee 60.83a 200.60a 3.43ab  9.98abc 48.33ab 8.41a 7.69a 19.10a 2.53abc
G. mosseae

320850

sl 37.51bc  13236bc  4.73ab  9.6labc  47.73ab 8.32a 84la  17.03ab  2.53abc
G

intraradices
Aol
Control

3, 6

days

42.02b 136.96b 4.66ab  10.04ab  46.33ab 8.46a 8.46a 17.06ab  2.53abc

’\‘T;;:O’;;] 29.34cd  109.46bcd 3.66ab  9.14abc  35.13bcde 7.87abc 7.71a  15.46bcd 1.93abc

. o 27.40de 92.43def 5.60a 9.06ahc 51.01a 7.3%9abcd 7.23ab  17.13ab 3.26a
Biophosphorus

w9 MeslpsSe  sea14e 10516cd  446ab  8.43abc  37.73abed  7.37abed  7.1lab  15.20bcd  2.53abe
9 G. mosseae

days 3550

sl 17.69efg  72.23¢fg  4.0lab  7.92abc  36.80bcd  6.75bcd  6.77ab  14.06bcd  1.40hc
G.
intraradices

ol

Control 26.25de 98.13de 4.13ab  9.19abc  38.53abcd 7.75abc 7.36ab 15.83abcd 1.53bc

’\‘T;{i;;;] 19.50defg  86.63def  3.40ab  9.0labc  30.40cde 6.62cd 6.68ab 12.46d 1.26bc

’w’” 20.76def  79.60defg  4.66ab  9.07abc  42.40abc 6.65cd 6.97ab  15.66bcd 1.13c
Biophosphorus

12 Fusge 550 17.74efg  80.23defg  4.53ab  8.3labc 38.40abcd  6.67bcd  6.62ab  15.83abcd 1.93abc
399 G. mosseae

12 1320650

days  jbhhinl 10.94fg  6143fg  346ab  7.1lc  25.0lde 6.01d  6.37b 14.33bcd  1.46bc
G.
intraradices
ol

9.41g 50.43g 3.20b 7.22bc 23.13e 6.40cd 6.30b 13.60cd 1.46bc
Control

W)l )b e gl Mo gy a3 Syde B S Bl (gl b o a2
Similar letter in each column indicate no significant difference in 5% level.
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299 Jmlite 131 5 s 5LadgS 3 iz el 423l 2o
S50 oz Cio 9 ol Sag 59y (et 255 2 )l
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Ay s
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= B e il e Slad 365 G puan 48 ol 03l Lt
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258 L 35 Seiedom 2 )Skae e 5 ol 5l Sk 60 5,
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QL (gt 358 )3 (65l 590 blite 3l pSle dunlio ol
Sl 1 3ME BI04 Slio L gy 5> BME dluss oy > o0
0o b ol Jlde (a8 9 55y 9 o)l 493 50 simdsn (o355
390 12 (o)l 93 3 sl (6395 Jlaw 5l wig ,» M 3/20
9 009 Cglate Cuxdg BME )d il dlaxi dyg0 40 .0 ol
6355 Jlew > BMe 3 &l 10/48 1 Silo b ) jlsde oy
2 ab T Sila b o1 508 5 59, 6 )ll 190 3 shudyn
59012 5l 593 3 jmambllizin] 155980 (6368 Jloss 5> BME
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Sl L ooy s Sy 3y Slas oyt Blie @Il
52)9-5we (sLmdgS B yunn 5l xpeyio , p,5 189/96 4 200/60
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& @yayio 3 p)S 61142 550143 clo Sk b 15 Sy 5 Shes
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Tablel- Group comparison among treatments and their coefficients at the first and second harvest based on orthogonal
analysis method

)M

Treatment

C1 Cc2 C3 C4 C5 C6
Ol Lo
Comparisons
Lglsen S b S S5 duglie
Comparison between monoculture and 1 1 1 1 -2 2
intercrop
3L g e lojen Cutls awlie
Comparison between early undersowing and 1 1 -1 -1 0 0
late undersowing of clover
b pas g jad glab duylis
Comparison between cut clover and without -1 1 -1 1 0 0
cut clover
g et pad (6,30 csls IC3 85 ils g LF j0d alab LF jacs lojen cudlS 102 4 Gile g Lt pud alab o 0l lojen cusls 'C1L
g e g et el 090 (0B 5m ile g Lt 0l 090 (GO e dile g Lt il B Ll (630t ICA e e g L H )00
C1: Early undersowing of clover + without cut clover + with weeding; C2: Early undersowing of clover + with cut clover + with

weeding; C3: Late undersowing of clover + without cut clover + with weeding; C4: : Late undersowing of clover + with cut clover +
with weeding; C5: Without clover + with weeding; C6: Without clover + without weeding.
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Table 2- Mean square for dry matter percentage and total dry matter at both harvesting period

[CHJOVE g 9 N S o3bo o yd S aslo ylude
Source of changes  Degree of freedom Dry matter % Total dry matter
Jol cudild 093 Couild Jol Cudils 093 Condld
First harvest Second harvest First harvest Second harvest

Sk 2 0.06 ™ 0.54 ™ 328361.6 ™ 488451 ™
Block

o 5 0.96 * 1.39* 680103.24 ™ 173193.95 **

Treatment
%%
10 0.26 0.37 361690.51 24750.23

Error

P<0.01 §P<0.05 Jlss! gdaw 5l imo s> (ize pie osimd L cusy 4 %% g% NS SMe b sl uS5ke
Means with *, ** and ns are significant with P<0.05, P<0.01 and not significant respectively

095 9 Jol Cuild g 45 SWid o3lo (3 5u0 9 SWid 83lo daoyd 1 joand Cu pte 51-3 Jgua
Table 3-The effect of management of clover on dry matter percentage and total dry matter at the first and second harvest

s S oobe Suis ook
o
Dry matter Total dry matter
Treatment (%) (kg ha'l)
Jol cudild 093 Couild Jol Cudils
First harvest Second harvest First harvest
C1 10.9ab 16 ab 844 hc
C2 11.7a 16.5a 1078 ab
C3 10.7b 149b 1157 a
C4 10.5b 14.8b 1259a
C5 10.5b 149b 1360 aa
C6 10.5b 15.7 ab 646 c

P @B bt )ad lojen a3l IC2 a0 alad gty )0 lojen CllS ICL s )b (ino (S0 ge3l P S 0.05 s )3 (ks By b sl (5o
s cile g et F ol (90 1C6 5 e g b jud 0900 105 jas alaB L jad (6580 cudlS 1CA jah g g jad (681 il IC3

Means followed by the same letter are not significantly different at P<0.05 in Dunkan test. C1: Early undersowing of clover +
without cut clover + with weeding; C2: Early undersowing of clover + with cut clover + with weeding; C3: Late undersowing of
clover + without cut clover + with weeding; C4: : Late undersowing of clover + with cut clover + with weeding; C5: Without clover

+ with weeding; C6: Without clover + without weeding.
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Table 4- Group comparison for effect of 6 treatments of leek on dry matter at the plot at the first harvest

Ol Lo ;3 anyd SsQ 0
Comparisons Degree of freedom
e g e 2 0 1 308604.12 ™  1178.87
With clover vs. without clover
520 udlS Jlie 3 plojen 38 1 2642265 " - 1780.65
Early undersowing vs. late undersowing
el pas Jlie )2 b 35 glad 1 5146767 ° - 7858.83

Cut clover vs. without cut clover

Coms Y gxo NS g Wit Jb me 20> ] 95 v iy ¥ g F L clupe (Ske
Mean squares with *, ** and ns are significant with 5%, 1% and not significant respectively
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Table 5- Mean squares of diameter and height of leek at both harvesting times

SOV JF 9 R aBlw a3 adlw glis
Source of changes  Degree of freedom Diameter Height
Jol cudild 093 Conild Jol s 093 Condld
First harvest Second harvest First harvest Second harvest
Ssb 2 044" 0.07" 140387 782.24"
Block
o 5 12.49 16.62" 1488.68 ™ 406.38 ™
Treatment
1759
10 0.48 1.79 994.3 311.93
Erorr

oy 1 95 Jlaanl o Iy dxo (g > (me pis otimd L5 cui i 4 FF 9 F NS e b o 1 SSbo
Mean squares with *, ** and ns are significant with 5%, and not significant respectively

P93 9 ol Cendldy 53 (5,8 0,5 aluw 5lad 1 jad Co e 516 g
Table 6- The effect of management of clover on leek diameter at the first and second harvest

Sosd Cop
Treatment Diameter (mm)
Jol Cils 093 Conild
First harvest Second harvest

C1 l4c 16 cd

c2 16b 18 be

C3 17a 20 ab

C4 18a 20a

C5 18a 20a

C6 13d 15d

P g bt s lojen a3l IC2 500 gl gy )0 lojan CllS ICL s )b (ine (S0 ge3l PP S 0.05 s )3 (s By b sl (5o
s cile g et F ol (90 1C6 5 e g b jud 900 105 jas glaB L jad (6580 cllS ICA jah g g jad (6,81 il IC3
Means followed by the same letter are not significantly different at 5% in Dunkan test. C1: Early undersowing of clover + without
cut clover + with weeding; C2: Early undersowing of clover + with cut clover + with weeding; C3: Late undersowing of clover +
without cut clover + with weeding; C4: : Late undersowing of clover + with cut clover + with weeding; C5: Without clover + with
weeding; C6: Without clover + without weeding.
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Figure 1- Frequency of microspore and pollen development of flower buds in different length sizes in the cultivars Mobil-
Netherlands of tomato
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Figure 2- Frequency of microspore and pollen development of flower buds in different length sizes in the cultivars Baker of
tomato
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Figure 3- Frequency of microspore and pollen development of flower buds in different length sizes in the cultivars Khoram of
tomato
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Figure 4- Frequency of microspore and pollen development of flower buds in different length sizes in the cultivars U. S.
Agriseed of tomato
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Figure 5- An example of calluses induced in Tomato. A-B). Mobil-Netherlands genotype. C - D). Khoram genotype.
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Table 1- Frequency of calluses induced in four genotypes of tomato

g ] o8 Wl i Syl 2 B wdlls Cuolbes (ke
Genotype Frequency of callus induction (%) Mean callus diameter (mm)
Mobil-Netherlands 32 5.67
Baker 0 -
Khoram 18 3.81
U. S. Agriseed 0 -

9w i) ke om I S 43 I3 dre SWS] 3929 e b 3929 (w2 812 @0 S e Jgaa -2 Jgua
Table 2- Chi-square test for significant difference between four tomato genotypes in callus induction.
RRT "o oaalie o Slgld T 3490 o Slgl

(O-E)Y/E
Genotype (Observed) (Eexpected)
Mobil-Netherlands 0.64 0.25 15.21
Baker 0 0.25 6.25
Khoram 0.36 0.25 1.21
U. S. Agriseed 0 0.25 6.25
Sum 1 1 ¥’ =28.92

o <Ll LSL“’Q"}H-{ g 9o )l 04 odaline o u“5|)5 *
* Observed frequency of the calluses induced
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Figure 6- Images of anthers under the loop after the first appearance of changes. A). The first two weeks. B - C). Third and
fourth week. D). The end of the fourth week. E - F). The end of the fifth week in tomato.
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1 - Double-Sigmoid Function

3- Linearized Biexponential (Linbiexp)
3- Monomolecular

4- Logistic

5- Gompertz

6- Richards

7- Weibull

8- Exponential

9- Beta
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Table 1- Nonlinear mathematical models considered in this
study based on fruit length and width.
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1- Absolute Growth Rate
2- Akaike Information Criterion
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Table 2- Estimated parameters of the fitted model for walnut fruit weight in selected genotypes Gz, Gs and Gg

SgeSaw Ll> Jse Sstwd = (Jogo ST e
solyb Double-Sigmoid model Monomolecular- logistic model
Parameter »1_9 Gs Gs Gs »‘-9 Gs Gs Gs
Unit Unit
Bo 5 42.01 52.89 36.60 - - - -
P - -8.706 -5.6611 -9.1256 e 49.1257  11.6736  20.7449
Gram
-1
B2 - 0.4063 0.1184 0.3599 D”a)y'l 0.00177  0.00809 0.0045
Bs - -0.00533 -0.000512 -.00387 G:;S m 31.8896  45.8331  27.0627
-1
Ba - 0.000025 -0.00000569 0.00015 D”a)y'l 0.1694 0.1579 0.1966
Ps - - - - 92 34.0021  43.5619  39.3122
Day

Gg 5 Gs (G e (SWiadgh 53 93,5 d9ae (g s 32 0385 (1912 o (32 5k QL1 (sl lame -3 g
Table 3- Criteria for selecting the best model by walnut fruit weight in selected genotypes Gz, Gs and Gg

- Gs Gs Gs
MON-LOG D-SIG MON-LOG MON-LOG MON-LOG D-SIG

Criterion
AIC 26.86 23.09 17.20 17.20 17.20 26.89
BIC 24.14 20.40 14.50 14.50 14.50 24.19
RSME 0.778 0.573 0.498 0.498 0.498 0.766
R? 0.997 0.998 0.998 0.998 0.998 0.997

Sbe ds IRSME 655l oy @leMb jlne (BIC (ST @Ml jlne JAIC «Stsd = Jsg0 S5 Jao IMON-LOG ciigeSiws b Jio :D-SIG
D-SIG: Double-Sigmoid, MON-LOG: Monomolecular- logistic, AIC: Akaike Information Criterion, BIC: Bayesian Information
Criterion, RSME: Root Mean Square of Error, R2: Coefficient of Determination.

S ~ JgSlg0 S5 SBgeSw b1
logistic-monomolecular Double Sigmoid
60 60
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59 40 X Eg 0 |
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.2 30 2 30 |
& F 2 G(0)] & B
$ 3 GHE) | 4 E
E 2 X G5(0) TE o
- . =G5
10 +  G80) 10 -
———- G8-E)
0 . 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
el 5l o Il 3 o o
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39 09a0 JS 83U 59 (wlw! 33 Gg 9 G5 G (slacuigs (00w 3,91 1 1E g o 008lielO) 95,5 sgme suidy (6o i (3331 9 (g0 -1 IS

(U5 oo 51w 335) iy Jacd b
Figure 1- The fitted model of fruit growth pattern (O: observed and E: estimated) in genotypes of Gz, Gs and Gg based on the
total weight of fresh fruit during the growing season (Days after full bloom)
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Table 4- Criteria for selecting the best model by fruit length in selected genotypes G3, G5 and G8.

g Gs Gs Gg
Criterion EXP GMP LOG RCD EXP GMP LOG RCD EXP  GMP LOG RCD
AIC -1751 -21.51 -2457 -23.34 -9.05 -11.42 -2447 -2486 -13.86 -22.00 -30.23 -29.43
BIC -18.31 -22.32 -24.37 -2515 -9.85 -12.12 -25.28 -26.56 -14.67 -22.80 -31.03 -31.23
RMSE 0.102 0.081 0.068 0.064 0.162 0.105 0.069 0.064 0.126  0.081 0.050 0.046
R? .991 0.994 0.996 099 0983 0.993 0.997 0.997 0.998  0.995 0.998 0.998

R dlas oy yo xSolio i IRSME 5l cypr leMbl jluxo BIC (Sl8T cAeMl Jas ‘AIC ks EXP (5 15065 'GMP (Sd ILOG )b, :'RCD

RCD: Richard, LOG: Logistic, GMP: Gompertz, EXP: Exponential, AIC: Akaike Information Criterion, BIC: Bayesian Information
Criterion, RSME: Root Mean Square of Error, R?: Coefficient of Determination.

Gg 9 G5 G wttio (sacig} 3 09s0 (25 o 52 0385 (153132 Jdo (32 5800 GG (5 lere =5 Jgaa
Table 5- Criteria for selecting the best model by fruit width in selected genotypes Gs, Gs and Gg

g Gs Gs Gg
Criterion EXP GMP LOG RCD EXP GMP LOG RCD EXP  GMP LOG RCD
AIC -17.9 -27.55 -29.4 -285 566 -1525 -23.48 -22.2 203 -1571 -24.69 -27.75
BIC -18.7 -28.36 -30.2 -30.31 -546 -16.05 -24.29 -24.0 122 -16.51 -25.49 -29.55
RMSE 0.099 0.058 0.053 0.051 0.195 0.114 0.072 0.069 0.228 0.110 0.066 0.051
R? 0.992 0.997 0.997 0.997 0979 0.993 0.997 0.997 0.943  0.990 0.996 0.997

R At Slagye Solio i RSME 65l st oMbl jluxo ‘BIC (S5l8T oMl Jins ‘AIC (ol EEXP (5 065 GMP (Szcd 1LOG b, 'RCD

RCD: Richard, LOG: Logistic, GMP: Gompertz, EXP: Exponential, AIC: Akaike Information Criterion, BIC: Bayesian Information
Criterion, RSME: Root Mean Square of Error, R?: Coefficient of Determination.
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Figure 2- The fitted model of fruit growth pattern (O: observed and E: estimated) in genotypes of G, G5 and Gg based on
fruit length (cm) during the growing season (days after full bloom)
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Figure 3- The fitted model of fruit growth pattern (O: observed and E: estimated) in genotypes of G;, G5 and Gg based on
fruit width (cm) during the growing season (days after full bloom)
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Table 1- Ingredients of organic fertilizer contain of Aminol-Forte

o P RV o PSRV Sldo aigo] dgast] Jlado aigo gas]
Value (%) Aminoacid Value (%) Aminoacid Value (%) Aminoacid Value (%) Amino acid
15 Tyrosine 5.1 Phenylalanine 8.4 Arginine 1.8 Glysine
0.9 Glutamine 4.2 Serine 0.9 Glutamic acid 51 Valine
0.3 Cysteine 3.9 Therionine 5.1 Lysine 8.4 Proline
0.3 Other 3 Histidine 16.5 Lucine 13.2 Alanine
1.1 Total N 9.6 Glycocoll 4.5 Isolucine 4.5 Aspartic acid
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Table 2- Analysis of variance the effects of aminol-forte fertilizer spraying on physiological and biochemical responses of
pomegranate cv. Naderi under drought stress conditions.

Mean Squares Ol po (pSSbe
s A . . sad .
Ol yzs g0 @, Judg IS ad L Jolowliglanid o) &Pl slod K9y Calan
SOV 8350 Chlorophyll koo Insoluble PrZ)Isine Canopy Stomatal
df index Soluble sugars degree conductance
sugars
Block <, 2 106.3™ 101.36™ 20.3" 2.09 82.26" 0.252"
Irrigation ¢ Ll 2 155.01 2.56" 28.72" 2.78" 481" 2071.36™
hol sl 4 44.43 8.1 41.53 33 9.20 41.81
Error
Fertilizer »5 3 18.58™ 7.18" 2.7 1.757 15" 141.79™
ix . . .
. “_S’L"{‘ > . 6 34.21"™ 13.93 488" 1.56 4.18 105.99™
IrrigationxFertilizer
e sl 90 20.65 11.84 10.21 0.409 1.98 114.05
Error
Js 108 - - - - - -
CcVv - 8.34 21.92 29.26 34.22 23.34 4.12
S gxe we NS 10)3 D pdaws )3 > e ¥ 2o Lo j3 )b gxe **
**: significant in 1% of probability level  *: significant in 5% of probability level ns: no significant

S o8, U1 (alondion 9 (Solsn 8 (SLSTy 1 (AT (o9 baal b )3 45 )98 Ugiaol 395 (il Jglone 51-3 Jgoa
Table 3- The effect of aminol-forte fertilizer spraying on physiological and biochemical responses of pomegranate cv. Naderi
under without stress conditions.

355 jlosd Jdo S pasls  Jeladd  Jslouligland -, il sl Slaij9,c0lan
Fertilizer Chlorophyl Soluble Insoluble Pr:)Iin; Canopy Stomatal
treatment index sugars sugars o degree conductance

(mil™) (SPAD) (mgg™) (mgg™) (umoll™) (°¢) (mmolm™s™)

Control 62.03° 13.91° 8.5 1.31° -8.46° 22.63°

2 61.59° 12.79° 7.85° 1.67° -8.41° 23.7°
3 60.23% 13.56° 8.31° 1.82% -8.25°% 28.8°
4 61.91° 12.99° 7.9° 1.87° -8.81° 26.64°

)85 (gl me BMB] Sl 9051 UD Jlossl o 13 il o il slacd s (s & SlaSile Cpgtw ya )
Means in each column with similar letters are not significantly different at 5% level of probability using Duncan’s multiple range
test.
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Table 4- The effect of aminol-forte fertilizer spraying on physiological and biochemical responses of pomegranate cv. Naderi
under irrigation treatment conditions.

Skl o " s ek . -
I rrigation Jdg S padls  Jseglaad  Jobuliglaid oy el sl laij calan
treatment Chlorophyll Soluble Insoluble Pr:)Iir;e C(:janopy St((j)matal
; i tance
Required ) index sugars sugars - e?ree conductan
wtor (SPAD) (mgg”) mogy B g (mmolm?s")
100 59.1° 13.01° 9.5° 1.49° -9.62° 32.76°
75 63.07° 13.5° 8.11%* 1.52° -8.76° 28.57°
50 62.15° 13.42° 7.26° 1.99* -8.07° 14.99°

)85 (gl me BMB] Sl 9051 UD Jlossl o 1 il o il slacd s (s & SlauSile Cigtw ya g
Means in each column with similar letters are not significantly different at 5% level of probability using Duncan’s multiple range
test.

23U 085 )Ll (londign 5 G59lg 58 Clio 1 (5)lel Yo Tobaw 9 4 y93 Jginel 355 jlow g gham illie OI51 -5 Jgur
Table 5- Interaction of aminol-forte and irrigation treatment on physiological and biochemical traits of pomegranate cv.

Naderi.
] 355 o -sbaid Sbuid s 1 o
] * : W . . . Sl 59,04
6)‘*2{)%) Ferti)lizer yecakny Jslxe Jgloel wl”’ S Stéf;atal
Required ) Chlorophyll Proline
9 treatment index Soluble Insoluble - Canopy conductance
(water% (milY) (SPAD) sugars sugars (nmoll™) degree (mmolm“s?)
(mgg™) (mgg™) (°c)
Control 59.79° 12.84% 8.97® 1.05° -8.9° 25.8°
100 2 58.71° 11.64° 8.04° 1.11° -8.24° 35.17°
3 56.48" 12.24° 9.99% 1.39% -9.11% 38.23°
4 61.42° 12.3° 9.19%® 2.01* -9.38% 38.87°
Control 64.02° 13.95° 8.84%® 1.3° -8.72% 29.18°
75 2 65.44° 13.59° 8.69% 1.39% -8.98% 23.03
3 60.94° 12.6° 7.43" 1.78° -8.33° 32.7%"
4 61.86° 12.87° 7.49" 1.75° -9.01% 29.38"
Control 62.28° 14.94° 7.68° 1.57° 7748 16.13°
50 2 60.62° 13.14% 6.82° 1.87° -8.02° 9.7°
3 63.25° 12.83%° 7.53% 2.28 -7.31° 15.46°
4 62.44° 12.79% 7.01° 2.51° -8.04° 18.68°

)85 (gl me AU Sl 9051 UD Jloss] pdas 13 il o bt slacd s (chyls & SlaSile Cigiw ya )
Means in each column with similar letters are not significantly different at 5% level of probability using Duncan’s multiple range
test.
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2- Desorption
3- Salvia officinalis L.
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1- Solid-Phase Microextraction
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Figure 1- Classification of volatile compounds in Salvia limbata based chemical groups
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1- Mass-to-charge ratio (m/z)
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Figure 2- Classification of volatile compounds in Salvia multicaulis based chemical groups
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3 -Plant growth promoting Rhizibacteria (PGPR).
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Table 1- Chemical, physical and biological characters of mycogreen biofertilizer.
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Table 2- Variance analysis of the effect of biofertilizer Myco-green on water relation of potato plantlets in different interval

irrigation
Olazyo (2o
Mean of Squares
SOV OF el g Gl el s}o;;bmw
Oy oo w2 S22 o S e SR s proline Osmotic
;! RWC, RWC, RWC; OP,? adjustment
o8y * *x ns ns ns
; 1
Cultivar 4.50 3.38 16.66 0.0018 0.41 0.05
Ll ok - * * *
oG 2 7.94 8.66 6.73 0.051 0.58 0.39
Irrigation interval
L_S)L.ﬁ" ;ﬁx.nﬁ) _ ns ns ns ns ns ns
CultivarxIrrigation 2 0.002 0.031 0.39 0.030 0.01 0.04
interval
a3
10 15.23 9.53 18.19 0.0018 0.48 1.62
Error
5
17
Total
“‘)‘g\“/“"” 3.90 3.52 4.73 6.63 10.03 6.32

A5l o i Jles 5 93 (aljosé g9pd P Sy (b o lgime i 4342 1

1, 2 and 3 are relative water content of leaf in tuberization stage, 2 and 4 weeks after tuberization respectively.

I sime BMB] (1930 NS 9 20)3 D g 1 prdaws )3 3 dxo BB 3¢9 by Lo o

*k

**and* show being significant (a=0.01 and 0.01, respectively). ns means no significant.
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Table 2- variance analysis of the effect of biofertilizer Myco-green on root colonization and minituber production of potato
plantlets in different interval irrigation.

Olazyo (2o
Mean of Squares

oy dlany g dlany

gl 3lS Fg 3l oA el S sk
S.0.V 4'5’.:_ ads, FSagfoad 3G lond S 3ou Py 0as 03 34, 03 34,
O popds 2o ;! Root PCAN NG o) 055 Total Minituber
DF  olonization Minituber ~ Minituber ~ Minituber ~ Minituber ~ Minituber dry
No<lgr No(123<) No(3=5<) No>5gr No matter
3 * *k *k *k *k
Cur:i)var 1 1.34 3.62 7.25 3.83 5.88 0.48"™ 3.20™
3 L,! ) 3 * sk * sk *
Iig el 2 24.00 0.76 2.69 0.54 2.19 13.22 121"
el 99X, ns * * o * ns ns
CultivarxIrrigation 2 0.08 0.88 1.06 0.96 1.506 0.012 0.01
interval
s
Error 10 1.26 0.218 0.241 0.071 0.505 2.92 1.299
S 17
Total
rgvﬁ 5.29 12.78 13.49 10.89 23.26 14.99 5.92

A5l o i Jles 9 93 (aljosé g P S b I lgime i 4392 1
1, 2 and 3 are relative water content of leaf in tuberization stage, 2 and 4 weeks after tuberization respectively.
S size OMEB] (1900 NS 9 20,3 D g 1 xdaws j3 Yy dxe BMS] 3939 by s &«
**and* show being significant (a=0.01 and 0.05, respectively). ns means no significant.

*k

o azaLS )3 ol buly; 4 bgspe gl (559 0 55kl 590 514 Jgs>
Table 2- The effect of interval irrigation on water relation of potato plantlets.

) <l glgimo ol glgime <l (gl il
(}9)) 6}%')9" 3 . 5 N & . & L" . J}M‘ W
P Interval 2 S r e 25t PO r e S oo 1/b
Cultivar Irrigation 1doy 2d e 3db e oP,} EFO“T; Osmotic
(day) RWC, RWC, RWC, (MPa) nge adjustment
(%) (%) (%)
5 89.35a 89.25 ab 90.15 ab -0.86b 5.568 ¢ 0.360 ¢
Ls1 8 85.35b 86.45b 88.25b -0.93a 6.793 b 2.421 ab
Agria 11 82.19 ¢ 83.29¢ 83.90 ¢ -0.94a 7.321a 3.105a
5 91.35a 90.65a 94.85 a -0.87b 6,422 b 0.541c
bsh le 8 87.45 ab 89.15 ab 93.25a -091a 7.310a 2.855a
)
Marfona 11 85.29 b 87.19b 89.09 b -0.92a 8.310a 3.301a

{dloyo s i) S (30l Sy =8 ljoré Sl am atin d 52 ljord oo 3 S Ol s (lyimo 5 4352
1, 2 and 3 are relative water content of leaf in tuberization stage, 2 and 4 weeks after tuberization respectively, 3- osmotic potential of
leaf (three phases means)
4l 05 (P<0.05) I sne OS] gl cygiw p > S o By o b slael T
Numbers followed by the same letter in every colomn are not significantly differentns (P<0.05)
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Figure 1- Comparison of mean total number of minituber production in two potato cultivar in different interval irrigation.

= m Agria [ Marfona
=
- 21
18 20.5 a
33 20 a
22 19.5
é = 19
=
B 5 18.5 b b
{e))
g -
§ 17.5
g 17
16.5
16
155

5 8 11
ol Bliseo (sLa0 593 45 g o jiumn iy 93 13 DALy SWid 83lo o 3 (il A llo —2 S
Figure 2- Comparison of mean dry matter percentage of minituber in two potato cultivar in different interval irrigation.
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the Morphological Markers
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Introduction: One of the microbiological preparations used for this study was Effective Microorganisms
(EM), being a commercial mixture of photosynthesizing bacteria, Actinomycetes, lactic acid bacteria, yeasts and
fermenting fungi. The microbiological composition of the EM concentrateincludesStreptomyces albus, Propioni
bacterium freudenreichil, Streptococcus lactis, Aspergillus oryzae, Mucor hiemalis, Saccharomycescerevisiae
and Candida utilis. Moreover, EM also contains an unspecified amount of Lactobacillus sp. Rhodo pseudomonas
sp. and Streptomyces griseus. Effective Microorganisms have a positive effect on the decomposition of organic
matter, limiting putrefaction, increasing nitrogen content in the root medium of plants, phosphorus, improving
soil fertility and as a result contributing to the growth and development of the root systems of plants.

Selection of almond vegetative rootstocks for water stress tolerance is important for almond crop production
in arid and semi-arid regions. The study of the eco-morphological characteristics that determine the success of a
rootstock in a particular environment is a powerful tool for both agricultural management and breeding purposes.
The aim of this work was to select the new rootstocks for water shortage tolerance, impact of water stress as well
as Effective Microorganism (EM) on morphological characteristics of almond rootstocks.

Materials and Methods: In order to select the new rootstocks for water shortage tolerance, impact of water
stress as well as EMonmorphologicalcharacteristics of almondrootstocks were studiedin thedepartment
ofHorticulture, Ferdowsi University of Mashhad, in 2011-2012. The experiment was carried out with four
replications in a completely random blockdesign to study the effects of two concentrations of EM (0 and 1%),
three irrigation levels (normal irrigation 100%-control-and irrigation after depletion of 33 and 66% of available
water), and four almond rootstocks including GF677 and selected natural hybrid of peach x almond (Hland H2),
and almond vegetative rootstock (local control).In this study,EMtreatments for 60 days before stress treatments
were applied so that in each irrigation, EM solution to a concentration of one percent was given to half of the
experiment pots. Other pots were irrigated equally with normal water. Stress levels were applied from July as
follow: full irrigation, watering after unloading 33% and 66% soil moisture availability. In order to evaluate the
performance, seedling survival, plant growth, number of leaves, leaf area, root fresh and dry weight and leaves
and root length were measured.

Results and Discussion: Analysis of variance showed that between rootstock levels across all treatments
were significantly differences at 0.01 level of probability. Comparison of means showed that the highest fresh
and dry weight and leaf are awere observed forGF677and H1.Rootstockannualgrowth rate was also different.
Most of the growth was related to the H1 Rootstocks. Thes urvival ratewas significantly different from the
Rootstocks ofGF677,andH1showedthe highestpercentage of survival. The degree of adaptation to drought in
varieties of almonds is different. The results showed that changes ingrowthparametersinGF677and Hlwere
observed less often than other rootstocks. Because of strong roots,GF677and Hlcontinue to attract more
minerals under stress conditions.

Analysis of variance showed that the between irrigation levels for all treatments were significantly different
at 0.01 level of probability. Comparison of means showed that among the study traits, the highest amount was
obtained from complete irrigation, while irrigationat66 percenthad the least amount. Water stress may directly
affect photosyn thesis, through leaf photochemicalprocessorindirectly,byclosing stomata, reducingleaf area and
growth.

The results showed that the levels of(EM) on the leaf surface, leaf number, annual growth, root dry weight
and volume were significantly different (p<0.01). Comparison of means revealed that the application of EM
increasedthese traits compared to control. Effective Microorganisms, can increase plant growth, leaf area, fresh
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and dry weight of shoots and roots, and plant biomass. This phenomenon could bedue to better growth of roots.
It is due to the biological activity of micro organisms in composition of EM.

Considering the results of this study, among examined traits, length, dry weightand root volume were
suitable markers for evaluating water stress tolerance in almonds and the H1 rootstock (natural hybrid of peach x
almond) was identified as the resistant rootstock to water stress. Impact of EM on the growth factors and
survival of seedlings was dependent on the type of rootstock and the impact of EM on the water stress tolerance
was different from the genetic characteristics of the rootstock.

The relationship of linear regression was used to identify markers related to water stress. Between the
markers tested, length, root volume and root dry weight have higher correlation with survival of rootstock.
Accordingly, them entioned markers are appropriate to measure the amount of water stress tolerance of almond
rootstocks.

Conclusion: The results of this study, Natural hybrid H1, are resistant rootstocks in dry conditions. Effect of
Effective Microorganism (EM) on the growth and drought resistance characteristics, depends on the type of
rootstock. Accordingly, this substance cannot berecommended for all root stocks and cultivars. Further
investigation of the effects of the combination on the desired plant exists. In addition, the influence of these
substances for full irrigation was higher, because more suitable growing conditions exist. On this basis, effect of
this combination is dependent on environmental conditions.

Keywords: Effective Microorganisms, Dehydration, Natural hybrid, Survival of rootstock
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Properties and Essential Oil of Ajowan (Carum copticum (L.) C. B. Clarke)
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Introduction: Unbalanced application of fertilizer and chemical pesticides reduce soil fertility and
agricultural products quality. Application of bio-fertilizers is quite important for sustainable
agriculture..According to the principles of ecological agriculture, soil fertility and plant nutrition play an
important role in improving the yield and quality of medicinal plants. The use of biological fertilizers is one of
the main strategies in ecological agriculture for plant nutrition. Organic materials are not the only source of bio-
fertilizer but bacterial and fungal particles and materials from their activities in relation to nitrogen, phosphorus
and other nutrients are examples of biological fertilizers too. Today particular attention has been paid to the
canvas of biological nitrogen fixation byfree-living bacteria such as Azospirillum and Azotobacter companion
agricultural systems. Nitrogen is mainly the first nutrient which its deficiency in the arid and semi-aridoccurs. It
is due to this fact thatthe amount of organic matter that is the major source of nitrogen stored in these areas is
negligible. Nitroxin contains the most effective nitrogen fixation bacteria (Azotobacter and Azospirillum).
Nitroxin bacteria besides nitrogen fixation of atmosphere and counterbalance of macronutrients and micro
nutrientsare required for plant uptake, with the synthesis and secretion of various hormones and growth
regulators such as auxin (IAA), the secretion of various amino acids, antibiotics, andhydrogen cyanide hydrogen
will cause siderophore growth and development of roots and aerial parts of the plant. Due to environmental
concerns, the use of organic acids to improve the quality and quantity of crops and gardens is not possible. Small
amounts of organic acids have significant impacts on physical characteristics, chemical and biological soil
because of the useful hormonal effects of compounds in increasing production and improving the quality of
agricultural products. Humic acid, as one of the appropriate fertilizer, is used in the agricultural organic system.
Humic acid causes shoot growth increase due to the absorption of calcium, nitrogen, phosphorus, potassium,
manganese, iron, zinc and copper. Bio-fertilizer application information on medicinal plants is very important. In
the present study, nitroxin and humic acid effects on Carumcopticum extract were investigated.

Materials and Methods: In order to evaluate the effect of different levels of humic acid, organic fertilizer
and Nitroxin bio-fertilizer on quantitative and qualitative characteristics of Ajowan, a factorial experiment in a
randomized complete block design with three replications was conducted in Zabol University. The seeds used in
this study were obtained from a local variety that was planted superficially. Active ingredientof the seed was
extracted by distillation with water for threehours. Essence percentage was determined by sodium sulfate. The
Kejeldal method was used to determine the percentage of nitrogen. The crude method was used to determine the
concentration of calcium, potassium, phosphorus and magnesium in dry ash. A factorial experiment in a
randomized complete block design with three replications was conducted at the Research Farm. Treatments
include the seed inoculation with Nitroxin bio-fertilizer in fourlevels including N1= zero (control), N2 = 0.5, N3
=1 and N4 = 1.5 L/ha and organic fertilizer humic acid as irrigation water solublefour-leaf stage on fourlevels
H1 = zero (control), H2 = 1, H3 = 2 and H4 = 3 kg per hectare. SAS statistical software was used to analyze the
data and mean of three traits were compared by LSD test at the 5% level.

Results and Discussion: None of the treatments affected plant height and Nitroxinhumic acid interactions
were not significant. The results showed significant effects of humic acid on seed weight, number of umbels and
lateral branches, essential oil percentage and yield. The highest percentage and oil yield was 4.17% and 64.75 kg
per hectare of treated H4, respectively. Nitroxin effect on all traits was significantly different except oil
percentage. Interaction of humic acid and Nitroxin treatments on yield and biological yield were significant. The
highest yield (1758.33 kg per ha) was treated with N4H3.

1- M. Sc Student, Department of Horticulture, Zabol University
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Conclusion: Our results showed that 1.5 L/ha Nitroxin and 3 kg humic acid per ha were the best treatments
in the production of oil yield and percentage of Ajowan organic farming.

Keywords: Bio-fertilizer, Essential oil yield, Morphological characters
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The Role of Mycorrhizal Inoculation on Growth and Essential Oil of
Peppermint (Mentha piperita)
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Introduction: Arbuscular mycorrhizal symbiosis is formed by approximately 80% of the vascular plant
species in all terrestrial biomes. Using soil microbial potential including arbuscular mycorrhizal fungi (AMF)
has been widely considered for improving plant growth, yield and nutrition. Medicinal herbs are known as
sources of phyto chemicals or active compounds that are widely sought worldwide for their natural properties.
Members of the Lamiaceae family have been used since ancient times as sources of spices and flavorings and for
their pharmaceutical properties. Peppermint (Mentha piperita) has a long tradition of medicinal use, with
archaeological evidence placing its use at least as far back as ten thousand years ago. Essential oils - are volatile,
lipophilic mixtures of secondary plant compounds, mostly consisting of monoterpenes, sesquiterpenes and
phenylproponoids.Arbuscularmycorrhizal fungi with colonizing plant roots improve nutrient uptake as well as
improving essential oil yield of medicinal plants by increasing plant biomass. The aim of the present study was
to evaluate the effect of AMF inoculation on essential oil content and some growth parameters of peppermint
(Mentha piperita) plant under glasshouse condition.

Materials and Methods: This study was performed on a loamy sand soil. The samples were air-dried,
sieved (<5 mm) and thoroughly mixed. Some soil physicochemical properties were measured and then sterilized
in 1 atm and 121°C for 2 h -. The pot experiment was carried out in a completely randomized design with four
AMF treatments (1) control or no inoculation (C) 2) Glomus fasciculatum (Gf), 3) Glomus intraradices (Gi), 4)
Glomus mosseae (Gm)and five replicates. -:. Rhizomes of peppermint were planted into a hole in a substrate
where the inoculum had been previously added. Plants were kept in a glasshouse with a 16/8 h light and dark
photoperiod, 26/22+2°C day and night temperatures, respectively. After 120 days of growth, at the end of the
vegetative period some growth parameters including plant height, stem diameter, the number of lateral branches,
leaf number, leaf fresh and dry weight and root colonization percentage of peppermint were measured. At full
flowering stage, essential oil content was evaluated in the aerial parts of the plants as well as percentage and
yield of essential oils were determined. Characteristics of essential oils analyzed by gas chromatography The
components of the oil were identified by comparison of their mass spectra with those of a computer library or
with authentic compounds and confirmed by comparison of their retention indices either with those of authentic
compounds or with data published in the literature.

Results and Discussion Results showed significant effects of AMF inoculation (P <0.05) on study
parameters. Inoculation with AMF increased plant height, stem diameter, the number of lateral branches, leaf
number, leaf fresh and dry weight, essential oil content (25 %) and final yield (28%). Effects of three AMF
inoculations on Ocimum basilicum development differed from the Glomus species (Glomus intraradices,
Glomus fasciculatum and Glomu smosseae). Overall, Glomus fasciculatum showed high efficiency as compared
toG. mosseae and G. intraradices. Maximum shoot fresh and dry weights were obtained in plants treated with
Glomus fasciculatum inoculation, followed by Glomus intraradices, Glomus mosseae and control (no
inoculation). Effect of AMF inoculation on root colonization percentage was significant (P <0/05). The highest
and the lowest values of root colonization percentage (47 and 0 %) were —observed in plants inoculated with Gf
and control, respectively. Essential oil content in inoculated plants was significantly higher than other
treatments. The plants inoculated with AMF showed an improvement of oil composition. Menth one and
isomenth one were higher in inoculated plants compared with control ones. These results demonstrated that
AMF concomitantly increases essential oil production and biomass in peppermint which is rich in commercially
valued essential oils. Fungal symbiotic associations have the potential to enhance root absorption area, and
stimulate the acquisition of plant nutrients including metal ions. Mycorrhizal roots have been known to absorb
phosphorus (P) faster than non-mycorrhizal plants. An increase in nutrient uptake especially P could have
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resulted from ameliorating of nutrients stress and an increase in photosynthetic rates, which could ultimately

increase the host plant growth.

Conclusion: It is concluded that AMF inoculation in particular Glomusfasciculatum- with high efficiency of
root colonization increasedthe photosynthetic pigments, nutrient uptake and plant relative water content which
led to improved -bothyield of essential oils and nutrient contents.

Keywords: Essential oil, Glomus, Plant growth promoting microorganisms, Root colonization
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Introduction: Spices and herbs are part of daily food intake in many regions of the world. They have been
used as natural sources of flavorings and preservatives. Yarrow (Achillea spp.) belongs to Asteraceae family and
more than 100 species have been recognized in this genus. This plantis reportedto be a diaphoretic, astringent,
tonic, stimulant and mild aromatic plant. It contains isovaleric acid, salicylic acid, asparagin, sterols, flavonoids,
bitters, tannins, and coumarins. The plant also has a long history as a powerful 'healing herb' used topically for
wounds, cuts and abrasions. The genus name Achillea is derived from the mythical Greek character, Achilles.
Action is also reflected in some of the common names mentioned below, such as staunchweed and soldier's
woundwort. The genus Achillea is a well-known medicinal plant, widely used in folk medicine against
gastrointestinal disorders such as lack of appetite. This plant is native to Europe and Western Asia but isalso
found in Australia, New Zealand and North America. Nineteen species of Achillea have been recognized in Iran
distributed in different geographical and ecological regions. Achillea spp. are diaphoretic, astringent, tonic,
stimulant and mild aromatic. Major components in Achillea spp. essential oil are sabinene, 1,8-cineole, camphor,
a-pinene, B-pinene, borneol and bornyl acetate. The aim of this work is to investigate growth, essential oil yield
and chemical composition of essential oils of A. eriophora, A. millefolium, A. biebersteinii and A. tenuifolia.

Material and Methods: This study investigated the growth and essential oil yield of four Achillea species in
the North of Khuzestan situation,Shoushtar, in2008-2010. An experiment was conducted in combined analysis
based on complete block design with 4 replicates. Achillea species examined concluded Achillea eriophora, A.
millefolium, A. biebersteinii and A. nobilis. Seedling establishment, essential oil percentage andyield, flowering
period and shoot dry weight was measured during the experiment. The clevenger apparatus was used to extract
oils by hydro-distillation of leaf and head branches for 3 hours according to the method described in the British
Pharmacopeia. For identification of components, Agilent gas chromatography model 6890 N, was equipped with
MSD model 5973 N and fused with the silica capillary column (HP-5MS, 30m- 0.25mm) were used for
qualitative and quantitative analysis.Analysis of variance was employed for statistical analysis of the data using
a MSTATC software. The mean values were compared with the Duncan test.

Results and Discussion: The results showed that year, species and their interaction (yearxspecies) had
significant (p<0.01) effects on flowering date, flowering period, plant height, biomass, inflorescence dry weight,
essential oil percentage and yield. The longest flowering period obtained from A. millefolium in 2008-2009 and
2009-2010 (74 days and 90 days respectively). In both years highest inflorescence number showed in A.
millefolium and lowest A. millefoliumwas obtained fromA. eriophora. Highest dry matter was obtained from A.
millefolium, 1014 g m™ at first year and 1211 g m™for the secondyear.A. millefolium had the maximum plant
height in 2 years (84 and 85 cm respectively) but A. eriophora showed minimum plant height in both years
compared toothers. The highest essential oil percentage was observed in A. eriophora, 0.75 % at first year and
0.71 % forsecond year. The highest essential oil value (108 g m?) was obtained from A.eriophora, at first year
and 109 g m™ at second year. In both years, the major constituents in A. eriophora and A. nobilis werecamphor,
sabinene, camphen, B-pinene and o -Pinene. Maximum concentrations in A. millefolium were camphor,
sabinene, f3-pinene, 3-octanone and Borneol. Camphor, sabinene, B-pinene, 3-octanone and terpinyl acetate were
major compoundsin A. nobilis in both years. In both years more than 85% of yarrow chemical compound was
recognized.
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Conclusion: Results indicated A. eriophora and A. millefolium were perfect species for fall cultivation in
Shoushtar climatic condition compared to other species. A. eriophora and A. millefolium had the highest
essential oil yield compared to A. biebersteinii and A. nobilis because these species had thehighestplant dry
weight and essential oil percentage than other Achillea species.

Keywords: o —Pinene, B-pinene, A. eriophora (Shiraz yarrow), Crop dry weight, Camphor
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Introduction: Higher temperature as the result of climate change are likely to affect horticultural production.
Deciduous fruit trees need winter chilling to break winter dormancy. Climate plays an important role in the
successful production of deciduous fruit. Winter dormancy is one of the key factors of the annual cycle of
deciduous fruit and nut trees along with the following breaking of the dormant state. This state is maintained
through the winter period each year to protect against damaging cold temperatures. To be released from
dormancy, trees require exposure to a predetermined quantity of cold temperatures in a process known as winter
chilling or vernalization. Insufficient chilling can lead to sporadic and light bud break, poor fruit development,
small fruit size and uneven ripening times. The main objective of this study is to investigate climate change
effect on the winter chilling requirement (WCR) in Hamadan.

Materials and Methods: This research was performed based on the General Circulation Models (BCM2,
HADCM3,GFCM2 and IPCM4) and different emission scenarios (A2, B1, A1B), as recommended by the Forth
Report of the IPCC. The output of the GCMs was downscaled by LARS-WG model. The hourly weather data
were generated as the inputs of three different Chilling Requirement Models (CRMs), and the winter chilling
trend of deciduous fruit trees were predicted for Hamadan. The projected daily temperature time series were then
converted into hourly temperatures. The projected hourly temperature data were run through each of the three
chill models for all four GCMs in different scenarios.

Three chill models [the 0.0-7.2°C (CH), the Utah (UT), and the Utah Positive (UTPos) models] were used
to investigate changes in chill accumulation in Hamadan, according to localized temperature change related to
increases in global average temperatures. In addition, the winter chilling requirement time series were divided
into two periods: baseline and future time. Historical daily minimum and maximum data from 1980 to 2010
were used from the Hamadan airport synoptic station. Future time horizon splittedinto early (2011-2030) and
late (2031-2050) periods. For evaluating the long-term future changes in the chilling requirement, we used
parametric and non-parametric tests.

Results and Discussion: The model results showed a decreasing WCR trend during the recent decade. In
general, the outputs of downscaled climate models predicted a decreasing WCR trend for the study site. For the
time horizon of 2031-2050, this dramatic reduction in the WCR varied rom 25 percent to 40 percent. Future chill
profiles differentiated between the WCR models as demonstrated through Hamadan global average temperature,
causing a small decline in accumulated chill unit, with further warming causing greater decreases. This decrease
in the UT models can be due to the negative effect of high temperature during this period. The study result which
showed the WCR mean during early time horizon 2011-2030, was not significant but further time horizon 2031-
2050 had a very significant change, as compared to the baseline. The aim of this study was to assess changes in
the WCR rather than completing a model skill analysis. Through using previous climate model performance
studies a justification of the addition of GCMs was described. Such defenses for model selection are
recommended in all climate change impact studies. Test of model output in other scenarios and different GCMs
showed an insignificant versatility between them.

Conclusions: This research represents a significant update to the previous climate impact analysis of chill in
cold semi-arid climate of Hamadan. It also highlights that sensitivity studies as a useful method for impact
assessments. The severity and rate of decline of winter chilling requirement, depends on which chill model was
used. The general trend showed decreasing of the winter chilling requirement against the winter temperature
trend. Therefore, in the context of global warming, the earlier flowering dates of many deciduous tree species is
likely leads to increased risk of damage during the late spring frost. For future fruit farm management, decisions
can be implemented with deliberation of the likely changes in the winter chilling requirement reported here.
There might be some adaptation, at least to some degree, being essential for most production areas in Hamadan
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and other similar climate conditions within the next 40 years. Reduction in winter chilling, prevents breaking
winter dormancy, which finally may lead to serious damage to deciduous fruits.

Keywords: Air Temperature, Dormancy, GCMs, Emission Scenarios, Global Warming, LARS-WG
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Introduction: Oystermush rooms contain a wide enzymatic system to catalyze lignocellu lose and naturally
live in organs of plants that are protein-rich. Agricultural and industrial wastes contain organic cellulosic
materials such as cereal straw, sawdust and leaves that are suitable substrate for growth of oyster mushrooms.
Previous studies have shown that dietary supplements increase growth indices of oyster mushrooms.

Materials and Methods: Spawn of Florida oyster mushrooms wereprovided experimentally on grains of
wheat. The experiment was conducted in the laboratory of the Agricultural College of Mehr Shar, Islamic Azad
University of Karaj, Iran in 2011. Two factors were considered in this study substrate (A) and dietary
supplements(B). Sugarcane bag asse (Al) and wheat straw (A2) were shed into polyethylene bags after they
were pasteurized by boiling vapor and spawning was conducted according to wet weight of straw bags which
was 4 kg. Supplements of Nitrogen werecottonseed powder, 2%soya flour, and urea0.5% that were added to
substrate according to dry weight of substrate (1334 gr). Mushrooms were transferred to the laboratory after
cropping in order to measure dry and wet weight. They were packed and dried in the oven during 24-72 hours at
60-70°C. In order to estimate the biological efficiency, the produced crop was divided by weight consumed
substrate that was multiplied by 100. A completely randomized factorial statistical experiment according to
completely randomized design with 16 treatments and three replications was conducted. MSTAT soft ware was
used for statistical analysis and the Dunkan test was used for comparing mean data with probability of
5%.Finally figures were drown using Excel.

Results and Discussion: In wheat straw substrate mushrooms were produced with high biological efficiency
and yield, because compared to sugarcane bagasse, wheat straw needs a shorter period for fermentation, contains
more nutrients, catalyzed faster than sugarcane bagasse soit provided mycelium with the nutrient amount of
biological efficiency that increased byadding dietary supplements there for ethe yield was higher than control.
Temperature of substrate increased by combining urea, cotton seed powder and soya flour nitrogen supplements,
and that large amount of nitrogen were released into the environment and high temperature substrate.

So expansion of mycelium decreased and mushrooms with low biological efficiency and low yield were
produced. The highest biological efficiency (23.03 %) and the highest yield (4/921 gr) were obtained through
wheat straw that fed by cotton seed powder + soya flour (A2B6).The lowest biological efficiency (10.48 %) and
the lowest yield (419 gr) were from control treatment (Al). Frequency of nitrogen in cotton seed powder is one
of the most important reasons of increasing biological efficiency and yield. Another efficiency biologic factor
was used in cultivation of fungi was C/N ratio, since nitrogen is a necessary factor for the activity of ligninoletic
enzyme that is produced by basidiomycets. Cultivated fungi on wheat straw were wetter than mushrooms
cultivated on sugarcane bagasse, because wheat straw has 10-15%water and sugarcane bagasse has 9% moisture.
Wheat straw with cotton seed + powder soya flour (A2B6) and control treatment (Al) had the highest moisture
(92.26%). Byaddition of dietary supplements in the surface of enriched substrate, fruit body density had
increased in control, so mushrooms were less exposed to the air flow, but the combination of nitrogen
supplements, the arrival of more nitrogen andsubstrate heat increased and that the mushrooms had less humid. In
wheat straw substrate more number of body fruits was obtained in comparison with sugarcane bagasse
substrate..418 numbers of body fruits obtained from wheat straw by cotton seed powder + soya flour (A2B6) and
163 mushrooms were obtained from control treatment (Al). Absorbable chemical compounds in the medium
were used faster and the number of mushrooms in wheat straw substrate with cotton seed powder and soya flour
(A2B6) increased while combination of supplements and heat due to entrance of nitrogen caused death of
mycelium and decreasing number of mushrooms. The results analysis of variance, substrate effect and mean
compare supplement effect was significant at 1% on biological efficiency. Yield, moisture, number of body fruit,
mean interaction effect of substrate and supplement was significant at 0.050n biological efficiency, yield and
moisture but mean interaction effect of substrate and supplement on the number of body fruit was significant at
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1%.

Conclusion: Medium has a deep impact on growth indices of Florida oyster mushrooms in such a way that
obtained mushrooms from rich mediums had higher growth indices than control. The impact of dietary
supplements on growth indices is different and by adding an appropriate amount of dietary supplements to

medium increases growth indices.
Keywords: Biological efficiency, Number of body fruits, Sugarcane bagasse, Wheat straw, Yield
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Effect of Superabsorbent Application under Different Irrigation Regimes on
Photosynthetic Pigments in Cuminum cyminum and its Relation with
Seed and Essential Oil Yield
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Introduction: Cumin, sometimes spelled cummin (Cuminum cyminum L.; Apiaceae), also known as Zeera is
native from the East Mediterranean to India. Its seeds are used in the cuisines of many different cultures, and it is
also used as a medicinal plant, serving as a digestant, as well as being used to treat anemia and the common cold.
Cumin is a drought tolerant plant, has a short growth season of 100 — 120 days, with optimum growth
temperature ranges between 25°C and 30 °C. Drought is one of the most important environmental factors that
influences seed yield of crop plants in arid and semi-arid regions,through physiological response of plant. To
reduce drought stress damages, some synthetic materials like hydroplus superabsorbent polymers, highly
hydrophilic due to low cross-links in their structure, can be used to save soil moisture. Thus, superabsorbent
polymer may have great potential in restoration and reclamation of soil and storing water available for plant
growth and production.

Materials and Methods: To evaluate accumulation of photosynthetic pigments and seed yield of cumin, a
factorial experiment was conducted based on randomized complete blocks design with three replications at the
Research Farm of Urmia University (latitude 37.53° N, 45.08° E, and 1320 m above sea level).- The soil texture
of experimental site was clay loam (28% silt, 32% clay, 40% sand) with 22.5% field capacity, 1.54 g/cm® soil
density, and pH 7.6. Treatments were four irrigation regimes (irrigation after 50, 100, 150 and 200 mm of
evaporation from class A pan) and different amounts of superabsorbent polymer (0, 60, 120, 180, 240 and 300
kg/ha). To measure the chlorophyll content (Chlorophyll a, b, and total chlorophyll), 0.25 g of grounded leaves
were adjusted to 25 ml by distilled water, and 0.5 ml of this solute was mixed with 4.5 ml acetone 80%. The
upper zone of centrifuged solution was taken for spectrophotometery at 645nm and 663 nm wavelengths. To
measure the yield of cumin seeds, 2 m* of each plot was harvested and immediately were dried in the shade and
at a temperature of 25 ° C. Essential oil, 25 g of powdered seeds in a one-liter flask, was extracted (W/W) by the
Clevenger method (Hydro distillation) for 3 hours.

Results and Discussion: Analysis of variance showed the significant interaction between the superabsorbent
polymer and irrigation on the amount of leaf chlorophyll a, chlorophyll b, total chlorophyll, seed yield,
percentage and yield of essential oil. This implies a different physiological response of cumin plant in terms of
adding different amounts of superabsorbent and irrigation. Means comparison indicated that the highest
concentration of chlorophyll a (0.266 mg/l) and total chlorophyll (0.518 mg/l) were obtained from plants
irrigated after 50 mm of evaporation without polymer application. The maximum (0.259 mg/l) and minimum
(0.028 mg/l) leaf chlorophyll b belonged to irrigation after 200 mm of evaporation using 60 and 240 kg/ha
polymer, respectively. The highest yield of seed (1226 kg/ha) and essential oil (36.5 kg/ha) were obtained from
well-watered plants (irrigation after 50 mm of evaporation) and 60 kg/ha of polymer. Increasing irrigation
intervals from 50 to 200 (50, 100, 150 and 200) mm of evaporation, need 120, 180 and 120 kg/ha polymer
correspondingly for production of optimal yield of cumin. Essential oil of cumin plants was gradually and
significantly enhanced by increasing irrigation distance, up to 150 mm of evaporation from pan, (with this
particle)follow down by severe stress. Like seed yield the lowest yield of essential oil (0.9 kg/ha) belonged to
plants irrigated after 50 mm of evaporation using 120 kg/ha superabsorbent (less than irrigation after 200 mm of
evaporation). In general, in the case of well-watered plants, irrigation after 50 mm of evaporation with a small
amount of superabsorbent (60 kg/ha) produced maximum seed yield and oil. However, if there is no access to
water and increasing irrigation intervals twice (irrigation after 100 mm of evaporation from pan) for maximum
performance requires the use of 120 kg/ha polymersince the essential oil of irrigation after 200 mm of
evaporation is very low. But, if we use higher amounts of superabsorbent (300 kg/ha) more than double the yield
of essential oil was obtained from this irrigation level.
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Conclusion: A significant interaction between irrigation and superabsorbent, recommended a certain amount
of polymer used as the optimum level for each irrigation regime so that the proper yield of essential oil was
affected by optimal superabsorbent quantities of chlorophyll, seed yield and essential oil content. In conclusion,
the suitable amounts of superabsorbent polymer were different for each irrigation regime,thereforeit is
recommendedless than 120 kg/ha for control (non-stress condition) and moderate drought stress- and - 300 kg/ha
for severe stress to produce essential oil of cumin plants, respectively.

Keywords: Chlorophyll, Clevenger, Cumin, Evaporation Pan Class A, Polymer
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Evaluation of Some Morphological Characteristics, Water Use Efficiency and
Essential Oil of Basil (Ocimum basilicum var. keshkeni luvelou) under
Application of Malva Leaves and Superabsorbent Polymer
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Introduction: Medicinal plants are rich in active substances and primarily have been used in the
manufacture of many drugs. Basil (Ocimum basilicum L.) is one of the important medicinal plants whichbelongs
to the Lamiaceae family. Basil essential oil content (between 0.5 to 1.5 percent) varies according to climatic
conditions of habitat location. Basilneeds a lot of water during growth period and it is very sensitive to water
stress and shows wilting symptoms very soon after water shortage. Iran is located in an arid and semi-arid region
which has little precipitation that is not enough for crop water requirements. Nowadays, the use of
superabsorbent polymers is one of the ways to create sustainable agriculture and increase irrigation efficiency.
They can store high water or aqueous solutions in root zone of plants and to reduce negative effects of drought
stress. So, improvement of plant growth, increasing of irrigation intervals, reducing water loss and costs of
irrigation is due to the application of superabsorbent polymers. Mucilages are also the herbal polysaccharides,
soluble in water, and commonly include carbohydrates and can be used as hydrophilic polymers. The aims of
this investigation were to study the effects of hydrophilic polymers on water use efficiency, morphological
characteristics (dry matter, leaf area, and leaf number), essential oil quantity and yield of basil to harden plant to
drought stress and to evaluate its potential to cultivate in arid regions. In addition, taking steps forward towards
sustainable agriculture, by reducing the cost of agricultural production, helps protecting the environment.

Materials and Methods: This research was conducted as a pot experiment at the department of Horticultural
Science, college of Agricultural, Ferdowsi University of Mashhad, Iran, during 2012-2013.The research was set
out in a factorial experiment on the basis of completely randomized block design with three replications. Two
hydrophilic polymer Stockosorb® (industrial) and malva leaf (herbal) with two application methods (mixed with
soil, mixed with soil+root) at 4concentrations (0, 0.1%, 0.2% and 0.3% w/w) were used. Leaf number, leaf area,
dry matter yield, water use efficiency, essential oil quantity and yield were measured. Improved seeds of
Ocimum basilicum var. Keshkeniluvelou were sown and seedlings were transplanted to the pots in four-leaf
stage. Hydrogels were prepared and mixed with water after weighing the polymers according to determined
concentration. After establishment, all pots were irrigated with a determined amount of water after reaching to
the highest concentration (0.3%) of the wilting point. So, in this state in addition to the treatment at 0.3%
treatment, lower levels (0.2% and 0.1%)were reached to wilting point earlierand were exposed to water stress.

Results and Discussion: Superabsorbent polymers can by absorption of irrigation and rain water, prevent
deep percolation of water and with decreasing irrigation interval and reduced water consumption and increase
water use efficiency. The results showed that using Stockosorb superabsorbent polymer and malva leaf as herbal
hydrophilic polymersare useful for water supply of the plant in water stress.Application of these substances on
morphological characteristics, water use efficiency and basil oil, were superior to the control.According to the
obtained results, malva leaf use in soil and roots in treatmentless than (0.1% and 0.2%)number and leaf area and
higher than (0.3%)increased dry matter yield, water use efficiency and the essential oil quantity and yield.
Stockosorb (0.2%) byboth applying methods increased dry matter yield and water use efficiency. Also
Stockosorb (0.2%),soil application increased leaf number and area. The essential oil yield and quantity
increasedwith use of Stockosorb in soil + root in for0.2% and 0.3% treatments, respectively.

Conclusion: Due to the importance of cultivation of medicinal plants to provide conditions to increase
essential oil yield and quantity at the same time, the best method used were malva leaf and Stockosorb with
concentrations higher than (0.3%) and soil application methodor the use of both polymers with application
method in soil + root in the moderate concentration (0.2%).For that purpose, we obtained favorable conditions
for improving the morphological characteristics, water use efficiency and increasing the quantity and of essential
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oil yield in drought stress simultaneously. The results showed that natural compounds can be a good alternative
for chemical compounds, but further experiments are needed for their commercialization.

Keywords: Hydrophilic polymer, Medicinal plant, Mucilage, Stockosorb®, Water use efficiency
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Introduction: Grapevine (Vitis vinifera L.) is one of the oldest and most important perennial crops in the
world. Several native grapevine genotypes, highly appreciated for their organoleptic characteristics and
commercial potential are still cultivated in Iran. Developing viticulture requires the conservation of
autochthonous varieties that have evolved several mechanisms enabling them to cope with the local bioclimatic
and edaphic conditions. Nutrition is a key component of vineyard management that has the potential to influence
various factors in vine production that includes fruit set and quality. To develop suitable nutrient plant growers
need to have an understanding of the factors such as cultivars, rootstocks, soil type, irrigation type and nutrients
that they are applying in the vineyard. The uptake of nutrients from the soil depends on different factors namely;
their soluble content in it, soil pH, plant growth stage, plant genetics and types of soil and fertilizers. Plant
species have a variety of capacities in removing and accumulating elements. Vigorous genotypes are more
capable of finding the necessary nutrients from the surrounding soil environment. This indicates that it does not
require as much nutrient as poor vigor genotypes. So, for sustainable viticulture, it is important to know the
interactive influences of cultivars, soil characters, climatic conditions, and irrigation type on vine productivity.

Materials and Methods: To evaluate and compare the amount of macronutrient elements (N, P, K, Mg and
Ca) and micronutrient elements (B, Zn and Mn) in petiole of some Iranian grapevine cultivars including
Bidanesefid Qazvin- Peikany Kashmar- Khalili Shiraz-Rasha and four foreign cultivars Thompson seedless,
Flame seedless, Perlette and Black seedless, This study was carried out as —randomized complete blocks design -
with-four replications in the Kahriz Horticulture Research station -.A total of 30 adult leaves per cultivar were
taken from lower, middle and upper regions of the vines bulked together and transported directly to the
laboratory. They were oven-dried for 48 h at 70 °C and grounded to pass through a 1 mm diameter sieve. The
concentrations of the -mineral elements were determined using an atomic absorption and spectrophotometer.

Results and Discussion: The results showed there was significant difference among study cultivars in
respect of elements concentration in petiole-. Among 8 cultivars, the highest and the lowest petiole N
concentration were recorded in Flame seedless-and Peikany and Rasha cultivars respectively. P -concentration in
Bidane sefid Qazvin was significantly higher than all tested cultivars. The highest and the lowest Mg amounts
were measured in Peikany and Bidanesefid Qazvin, respectively. In petiole of cultivars B concentration was in
the range of toxicity except Rasha that had the concentration less than -other cultivars. Iranian cultivars had
lesscap ability to absorb Zn than abroad cultivars. The highest and lowest Zn were recorded in petioles of
Thompson seedless and Peikany cultivars, respectively. It was reported that the mineral content of a grapevine is
a combined result of the root systems ability to absorb, trans locate and accumulate the different nutrients.
Previous investigations had clearly stated the differences in nutrients uptake and content of many grape cultivars.
Furthermore, grape cultivars have shown differences in their nutrients uptake and distribution. These differences
may be explained in different ways. First, cultivar may have different absorption capability or tendency for some
specific minerals. Second, differences exist in translocation and distribution of nutrients and third, hormone
synthesis of cultivar roots and their translocation is done. Finally, some nutrients might be assimilated mostly by
roots; thus reducing the amount translocated to the shoots. In addition, some grape varieties may alter soil
chemical characters and play a role in improving nutrients uptake. The rootstocks of V. labruscaand scions
grafted on them achieve a higher ability in uptaking iron, even in markedly alkaline soils. Such tolerant varieties
can mobilize iron by reducing soil pH at root level, thanks to their ability to emit H" and/or organic acids.In the
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latter case, iron is absorbed and transferred as a complex. Roots of some cultivars can also reduce Fe* to Fe?*
encouraging its migration from roots to leaves.

Conclusion: The studied grapevine cultivars displayed a considerable level of variability based on mineral
content analysis. The results suggested that significant differences existed in the leaf petioles elemental
concentrations among the grapevine cultivars analysis that might be in due part to the ability of the cultivar to
accumulate metals. This study could be also used as a reference for grape growers to help them decide the best
varieties that might grow under their soil conditions giving the best growth and yield productivity.

Keywords: Iron, Boron, Potassium, Leaf, toxicity
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The Effect of Isabgol (Plantago psyllium) Mucilage and Shiraz Thyme Essential
Oils on Microbial Load and Improving Shelf Life of Fresh-Cut Carrot
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Introduction: Fresh-cut produce graduated to retail during the1990s, especially for lettuce, cabbage, carrots
and other similar vegetables. The high microbial loads of these products after harvest can be substantially
reduced through a cleaning in flowing chlorinated water and adistribution under ensured controlledrefrigeration.
Therefore, a good number of convenient ready-to-use greens were launched to the market in the past decade.
Nowadays, theuse of this technology to achieve similar results in fruit products is one of the most
challengingtargets for processors. However, there is anumber of issues that still need to beovercomebeforefresh-
cut fruit commodities can be sparked off to anoutstanding position in the segment of lightly-treatedrefrigerated
foods. The importance of freshly cut products increases day by day. Tissue and cell rupture leads to a decrease in
the shelf life of these products. On the other hand, these products due to increased enzyme activity, respiration
rate and microbiological considerations that affect the health of these productsrequires highly attention.To
increase the shelf life of the products and prevent undesirable changes in cut slices of fruit or vegetables a
coating on the surface of these products has been suggested. Mucilages and essential oils of herbs are natural
compounds that can be used to create such covers. The advantages of these coatings are their bactericidal effect,
maintenanceof pleasant taste and other physical and chemical characteristics of the product and even decrease of
environmental pollution. In this research, the effect of natural compounds such as Zataria multiflora essential oil
(EO) and Plantagopsyllium mucilage on storage life and microbial load of fresh cut carrot was studied.

Materials and Methods: The research was conducted in two separate experiments on fresh-cut carrot: In the
first experiment, the effect of different concentrations of Plantago psyllium mucilage gO 100, 200, and 400mgL™?)
and four concentrations of Zataria multiflora essential oil (0,100, 250,and 500 mgL™), in a factorial experiment
on the basis of completely randomized designwithl6treatments and three replications was evaluated. In the
second experiment application of essential oil and mucilage on microbial load of fresh-cut carrot was examined
in a split plot experiment on the basis of randomized complete blocks design with six treatments and three
replications which Zataria multiflora EO (500 mgL™) and Plantago psyllium mucilage (400 mgL™) was set as
main plot and storage time was set as subplot. The serial dilution technique and cultivation in special culture
media were used to determine the microbial load. Treated samples were then packaged in polyethylene trays
(175mL) and were stored at 4°C. Afterl0 days of treatment different parameters such as weight loss, total
soluble solids (TSS), titratable acidity (TA), pH, color, organoleptic properties, the amount of skin whitening
and microbial load were evaluated.Means were compared using LSD test at the significant 5% probability level.

Results and Discussion: The results showed that the treatments had a significant effect on weight loss.
Essential oil and mucilage treated samples with different concentrations and also a combination of the two had
less weight loss than the control. Different concentrations of essential oil and mucilage |nd|V|duaIIy significantly
affected titra table a(:ldlty, soluble solids and pH. Samples treated with 100 and 250 mgL essential oil, and with
100 and 200 mgL™* mucilage had the highest acidity, and showed significant increase compared to the control. A
little color changes occurred in the treated samples and their colors were very close to the control. Combination
treatment with 100 mg.L" lessentialoil plus 100 mgL*mucilagesignificantlyreduced skin whitening of fresh cut
carrot. Analysis of variance indicates significant effect of treatments on all microbial contaminations which were
evaluated. The means of aerobic mesophilic bacterial contamination and the coliform bacterial contamination
were 6.67 log CFU/g and6.37 log CFU/g, respectively. Only mold and yeast contamination significantly
increased during storage and was more pronounced in samples treated with psylliummucilage. After 10 days of
storage, although some bacterial contamination increased, this increase was not significant. Fungal
contamination starts at 5.35 log CFU/g and endsat 6.64 log CFU/g, which is approximately 1.3 log CFU/g
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increased. E. coli contamination was not observed in samples.According to the standards threshold, in this
experiment, aerobic mesophilic bacteria contamination of the samples (except for samples coated with mucilage
after 10 days of storage which their contamination exceeded) was in the standard threshold.However, coliform
bacteria, mold and yeast contamination in all samples exceeded.

Conclusion: In general, results of this study showed that application of natural compounds of medicinal
plants as edible coatings improved the quality and -extend the shelf life of fresh cut carrot. .However,
disinfection of the product in this experiment was not sufficient to reduce the microbial contamination properly
and treatments used could not reduce it at the standard limits, appropriate disinfection methods such as radiation
and higher concentrations are also investigated in order to export this recommended product.

Keywords: Color, Edible coatings, Microbial load, Quality
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Introduction: Citrus (L.) is a large genus that covers several major cultivatedspecies, including
Citrussinensis (sweet orange), C.reticulata (tangerine and mandarin), C. limon (lemon), C.grandis (pummelo),
and C. paradisi (grapefruit).Citrus is one of the world’s important fruit crops and grown inmost areas with
suitable climates between latitude 35°N-35¢S. Inlran, citrus industry is of paramount importance. Citrus species
have been classified as salt-sensitive crops, although their relative tolerance can be influenced by climate,
fertilization, soil type, irrigation method and rootstock. Citrus rootstocks differ in their ability to exclude
Cl and/or Na*from the scion. Many authors have contrasted the relative abilities of rootstocks to restrict
movement of salts to the scions. The rootstocks Cleopatra mandarin (C. reshni), Rangpur lime (C. limonia) and
Severiniabuxifolia (Poir) Tenore were relatively effective in restricting Cltransport to scions, whereas the
rootstocks Swingle citrumelo and Carrizo citrange were found to be less restrictive. Although the mechanism by
which some rootstocks reduce concentrations of ions in the scion is still unknown, it seems to depend on the
vigor of the scion and on water requirements. There are a number of reports demonstrating that both scion and
rootstock may influence Cl accumulation in leaves. Several papers reported that accumulation of Na* in shoots
seemed to be more dependent on rootstock—scion combinations. Since, citrus species are different in salt
tolerance and use of tolerant rootstocks can decrease salinity damages, sothis study was conducted to identify
tolerant genotypes among unknown types from the Kotra Citrus Research Station, Citrus and Sub-Tropical Fruits
Research Center (Ramsar).

Materials and Methods: The experiment was —arrangedin afactorial, based on completely randomized
design in three replications with two plantsin each experimental unit in Iran Citrus Research Institute. Treatment
included 10 citrus natural genotypes along with two varieties of Cleopatra mandarin (tolerant plant) and
Swinglecitrumelo (sensitive plant) with six-month old and four salinity levels of sodium chloride: O(control), 2,
4 and 6 dsm™, for 16 weeks in the greenhouse condition. Effect of salinity on fresh and dry weight of shoot and
root, relative water content (using upper leaves), stomatal density (with counting of stomata using microscope),
concentration ofCl (with titration method of silver nitrate) and Na (by flame photometry) in roots and leaves,
content of total chlorophyll (using acetone 80%), proline (spectrophotometry at wavelength of 520 nm), lipid
peroxidation (spectrophotometry at wavelength of 532 nm) and activity of peroxidase enzyme
(spectrophotometry at wavelength of 470 nm)were investigated. Data analysis was done by SAS 9.1 software.

Results and Discussion: The results indicated that, the interaction of genotypes and salinity levels hadnot
significant difference in relative water content, stomatal density and Na‘concentration - in roots but, other traits
except total chlorophyll content which was significant at 5% level, were significant at 1% level. Shoot fresh and
dry weight of genotypes No. 4 and 6 were significantly (P<0.01) reduced. Root fresh and dry weight in
genotypes G 4, G7 and G 6, compared to control, significantly decreased (P<0.01). With increasing the salinity,
leaf Na" content was the lowest in genotype G9 at 0.28% and was the highest in genotype G6 at 0.53%. The
highest and the lowest leaf ClI contentwereobtained in genotypes G6 and G11 at 3.1% and 1.7%, respectively.
Prolin content significantly (P< 0.01) increased in genotype G10 and Cleopatra mandarin than others. Total
chlorophyll content significantly (P< 0.05) decreased in genotypes G6,G3 and G4. Swinglecitrumelo and
genotype G5 had significant increase in POD activity. Genotype G9 had the lowest lipid peroxidation (14 mM)
in comparison with the other genotypes.

Conclusion: In general, genotypes G4, G6 and G7 were more sensitive to salinity stress and had more ClI in
their leaves which decreased plant growth. Genotypes G9, G10, G11 and G12 showed less damage in their
leaves. In genotypes G9, G10, G11 and G12, lipid peroxidation and leaf Cl were lower than others. Based on the
results, genotype G9 was better than others in terms of salinity tolerance. After Cleopatra mandarin and
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genotype G3, this genotype had the lowest Cl and Na concentration in leaves, respectively. So, genotype G9 can
repel ClI from the leaves which is very important for salinity tolerance and also G9 could be considered as a
tolerant genotype in citrus breeding program .

Keywords: Biotype, Proline, Tolerance, Sodium Chloride, Cleopatra mandarin
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Introduction Drought is one of the most important factors whichdecrease crop production in arid and semi-
arid regions of the world (1, 20). Appropriate nutritional management has an effective role in the resistance to
environmental stresses on crops (7). An important issue about sustainability of food production is the
maintenance of soil fertility through the use of organic matter and biofertilizers. One option to increase
agricultural production is the use of beneficial soil microorganisms such as PGPR and fungi (45). This group of
bacteria through biological fixation of nitrogen, increase phosphorus and potassium solubility, an increasethe
availability of mineral elements in the soil, inhibits pathogen appearance and producehormones that regulate the
growth of plants to affect crop yield (18, 47). Mycorrhiza enablesymbiosis with the roots of most crop plants,
through the availability of phosphorus, nitrogen and other nutrients and thus increases water absorption and
produces plant hormones, increases resistance to pathogens and environmental stresses, strengthens the soil
microbial community and induces improving the growth and performance of plants in agricultural systems (5,
32, 37, 40).Fenugreek (Trigonella foenum- graecum L.)is an annual herbaceous plant that reaches a height of 50
cm (14). Since limited water is at very critical level now, the importance of further research in this area is felt.
So, the study of medicinal plants considring water management and organic food is very important. Therefore,
the aim of this research is to evaluate the effect of organic and biofertilizers and irrigation on yield and yield
components of fenugreek in Birjand.

Materials and Methods In order to study the effects of irrigation intervals and biofertilizers on quantitative
traits and yield of fenugreek, an experiment was carried out in a split plot based on a complete randomized block
design with 3replications at the research station, Faculty of Agriculture, Azad University, Birjand, Iran, during
2010-2011. Experimental treatments were irrigation intervals in three levels (every 6, 9 and 12 days) and
biofertilizer in five levels (nitroxin, biophosphorus, and micorhyza fungi G. mosseae, G. intraradices and
control-no fertilizer). Fenugreek was planted through furrow in mid-April 2010. The distance between rows and
between plants was 30 and 10 cm, respectively. Seeds were covered by Nitroxin (including:
Azotobacterchroococcum, Azospirillum lipoferum and Azospirillum brasilense) and biophosphrous (including:
Pseudomonas fluorescens) and then were cultured. They were used at a depth of 2cm below the seed from
Glomusintraradiceand Glomus mosseae. Fenugreek was harvested in early July when the plants became yellow
and at least 80% of the pods were reached. Statistical analysis of the data was performed using SAS 9.1 and
MSTATC. Mean comparison were compared by the Duncan test at 1% and 5% level of probability.

Results and Discussion: Results of statistical analysis showed that irrigation treatments and biofertilizers
had significant effect on most indices. Interaction effect of irrigation and biofertilizer were significant on seed
and leaf yield (p<0.05 and p<0.01). The highest seed yield was observed in 6 days irrigation interval and using
G. mosseae and biphosphorus (83.60 and 88.58 g.m™) with no difference in between,and the lowest seed yield
was obtained in control treatment and irrigation interval of 12 days (9.41 g.m?). Increasing the absorption of
minerals by biological factors in the soil improves crops biomass and yield (26, 34). The irrigation interval to
achieve the highest seed and leaf yield in this experiment was 6 days. Increasing irrigation interval led to
reduction of leaf and seed yield and all morphological traits. The highest forage yield was achieved from G.
mosseae treatment (128.66 g.m2). Mycorrhiza fungi which symbiosis with the roots of most crop plants, through
the availability of phosphorus, nitrogen and other nutrients, increasing of water absorption, increasing resistance
to pathogens and environmental stresses induce improvement of growth and performance of plants in
agricultural systems (40). Number of seed per plant was increased about 30.46 % in 12 days irrigation interval
compared to 6 days. The maximum seeds number per plant (47.26) was obtained in biophosphorus treatment and
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there was no significant difference between other treatments. The researchers found that the use of biofertilizers
in stress condition improves plant growth indices of Rosemary (23).

Conclusion In general, results showed that the application of biofertilizers including microorganisms of
fungi or bacteria had positive effects on growth parameters of fenugreek. The best irrigation interval for

fenugreek was irrigation every 6 days.Biomass and seed yield of this plant is reduced by increasing irrigation
interval.

Keywords: Biophosphorus, Irrigation, Medicinal plant, Microorganism, Quantitative traits
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Evaluation of Yield and Yield Components of Leek (Allium porrum L.) in
Intercropping with White Clover (Trifolium repens L.)
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Introduction: Leek, Allium porrum L. is one of the most important vegetables in Europe. Open canopy up to
harvest in leek field raises problem in weed management and increase nutrient leaching during vegetation
period. Intercropping in leek fields causes better weed control along with the other benefits of this type of
method. Intercropping leek with White clover Trifolium repens L. as a cover crop is considered, because it is
known to have high ability to fix nitrogen in the soil biologically and prevent nutrient leaching during the
growing season. In this study, intercropping ofleek A. porrum L. and white clover T. repens L. is evaluated.

Materials and Methods This experiment was conducted in 2011 and located at the research farm Hessian
State Estate Frankenhausen, Germany (51° 27' 0" N, 9° 25’ 0” E),249 meter above sea level. The goal of this
experiment was based on comparison between leek in intercrop system with white clover (The factors included
different date of sowing composed early undersowing, sowed right after transplanting leeks and late
undersowing, one month later) and leek in monoculture system. In addition, different cover crop management by
cutting and without cutting the clovers has been considered. In monoculture system, applying hand weeding and
no-weeding was evaluated. Therefore, this experiment consisted of 6 treatments (1 and 2: early undersowing of
clovers with and without cut, 3 and 4: late undersowing of clovers with and without cut, 5 and 6: monoculture
with and without hand weeding) with three replications and performed as a complete randomized block design.
Analysis of variance, Duncan tests (P<0.05) and orthogonal analysis wasapplied for comparison between the
treatments.

Results and Discussion: The comparison between treatments with cover crop indicated a significant
difference (P < 0.01) among treatments with early and late sowing time for clovers. Treatments with late sowed
clovers (with and without cut) produced significantly higher dry matter in comparison with treatments with early
sowed clovers (with or without cut). It seems late existence of clover at the early stages of development created
more dry matterin leeks. Comparison indicated that treatments with clover but without cut, significantly created
more dry matterin comparison with treatments, which clover cut. Existence of clover as mulch prevents weed
growth and also biological Nitrogen fixation can be a reason for such observation. The results indicated that
stem diameter for leeks in monoculture system and without hand weeding was significantly less than other
treatments. Moreover, leek diameter in monoculture treatments with hand weeding was one of the greatest
values. The largest amount of leek diameter was created in treatments with late sowing of clover, 48 days after
transplanting leeks, whether clover has or not been cut. It seems despite all benefits of clover in Nitrogen
fixation and prevention of weeds, that clover itself can be a considerable competitor with leeks as well.

Conclusions: The results of this experiment indicated that intercropping leek and clover can have a positive
effect on dry matterproduction and quality of leek with proper timing of undersowing. We should consider that
weeding was not possible for the whole growing season. Therefore, weeding at the beginning of the growing
season and applying late cover crop could create more benefits of intercropping with a few competing effects on
leek. In fact, weeding at the beginning of growing season establishes a good potential for nutrient absorption
during the critical primary growing period of leek.

Keywords: Cover crop, Delayed cultivation, Plant management, Vegetables.
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Study of Androgenesis Ability and Callus Induction in Four Varieties of Tomato
(Lycopersicon esculentum Mill) by Anther Culture
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Introduction Tomato (Lycopersicon esculentum Mill) is one of the most important vegetables which in
addition of its importance as a food, is utilized as a model plant for cytological and cytogenetic studies. Tomato
breeding programs are often based on the production and selection of hybrid plants. Producing hybrid plants and
application of features that is needed to breed pure lines with high specific combining abilities, is highly
required.New technologies such as doubled haploid can be an effective strategy to provide pure lines in tomato.
Generation of homozygous doubled haploid lines through induction of androgenesis is a promising alternative
method to the classical breeding programs. However, this technology is poorly developed in tomato so that some
improvements in methodology are required. Genotype and stages of microspore development are critical factors
for induction of androgenesis in tomato. Among them, the genotype is more important than other factors. The
purpose of this study was to investigate the possibility of callus induction from anthers in some tomato
genotypes.

Materials and Methods: In order to investigate the androgenic response and callus induction through anther
culture in tomato, four varieties including Mobil-Netherlands, Baker, U. S. Agriseed and Khoram were chosen.
To determine the appropriate stage of microspore development for anther culture, cytologycal studies were
accomplished at different size length of flower buds (2-7.9 mm). Flower buds were incubated at 4°C for 15
minutes and stained in acetocarmin %4 solution. Based on cytological studies in four tested cultivars, flower
buds with size length 4-4.9 mm were chosen, as they had the highest frequency of meiotic microspores to
microspores mid uninucleate. Pretreatments were colchicine solution (250 mgr/L) at 4 °C for 48 h. The anthers
were cultured on MS medium containing 2 mgr/L IAA and 1 mgr/L 2ip. All changes in frequency of callus
induction and diameter of callus were recorded for eightweeks. Diameter of callus was measured using a
microscope equipped with a camera and Dino Capture 2.0 software version 4.1. Cytological studies were
accomplished by microscopy research Olympus BX51 and photographed by a digital camera DP70. To
determine the presence or absence of a significant difference between the observed proportions a chi-square test
was used. All analysiswas conducted using statistical software JMP 8. Charts were providedusing Excel
software.

Results and Discussion: Anther development stage is one of the factors determining the success of anther
culture in the production of embryos. The results of most studies showed that the stage between meiosis and
mid-stage of unicellular microspores is optimum to androgenesis response in tomatoes. Since microspores in the
anthers are at various stages of development, to determine the appropriate size of flower buds, the relative
frequency of each of the stages of development should be understood. Based on the obtained results, in all study
cultivars, flower buds with a length of 4-4.9 mm (Containing anthers with an approximate length of 3-4 mm),
due to having the highest frequency of meiotic and unicellular microspores, can be used for anther culture. Study
of deformation and induced callus in this experiment showed that both the Baker and U. S. Agriseeds did not
show callus induction. Anthers of varieties over three weeks after culture gradually became yellowish-brown and
in the fourth week of the increased frequency of haploid were brown. After six weeks of culture, all anthers in
both became brown and died. The anthers of the varieties, Mobil-Netherlands and Khoram, inflated at the second
to fourth week, anther wall was eventually broken and callus was observed. At third week the frequency of
deformed anthers were gradually increased. Four weeks after culture, the frequency of callus induction reduced
and after five weeks of callus induction no change in frequencyof callus induction was observed. The results
showed that frequency of callus induction was significantly different among genotypes (P <0.0001). Two
varieties of Mobil-Netherlands and Khoram had a relatively higher potential for androgenic response through
anther culture compared to other lines.

Conclusions: The results showed that the and rogenes is in tomato is influenced by genotype. Two varieties
including Mobil-Netherlands and Khoram showeda relatively high potential for induction of callus. It seems that

1, 2, 3- MSc. Student, Professor and Assistant Professor, Department of Biotechnology and Plant Breeding, Faculty of
Agriculture, Ferdowsi University of Mashhad, Respectively

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

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



Journal of Horticultural Science Vol 29, No 3, 2015

by improving medium components and physiological conditions of donor plant in next experiments, there would
be possibly more success in these two varieties in terms of haploid production.

Keywords: Callusinduction, Genotype, Haploid
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Introduction: Persian walnut (Juglans regia L.) is a large, wind-pollinated, monoecious, dichogamous, long lived,
perennial tree cultivated for its high quality wood and nuts throughout the temperate regions of the world. Growth
model methodology has been widely used in the modeling of plant growth. Mathematical models are important tools to
study the plant growth and agricultural systems. These models can be applied for decision-making anddesigning
management procedures in horticulture. Through growth analysis, planning for planting systems, fertilization, pruning
operations, harvest time as well as obtaining economical yield can be more accessible. Non-linear models are more
difficult to specify and estimate than linear models. This research was aimed to studynon-linear regression models
based on data obtained from fruit weight, length and width. Selecting the best models which explain that fruit inherent
growth pattern of Persian walnut was a further goal of this study.

Materials and Methods: The experimental material comprising 14 Persian walnut genotypes propagated by seed
collected from a walnut orchard in Golestan province, Minoudasht region, Iran, at latitude 37°04°N; longitude 55°32’E;
altitude 1060 m, in a silt loam soil type. These genotypes were selected as a representative sampling of the many walnut
genotypes available throughout the Northeastern Iran. The age range of walnut trees was 30 to 50 years. The annual
mean temperature at the location is16.3°C, with annual mean rainfall of 690 mm.The data used here is the average of
walnut fresh fruit and measured withgram/millimeter/day in2011.According to the data distribution pattern, several
equations have been proposed to describesigmoidal growth patterns. Here, we used double-sigmoid and logistic—
monomolecular models to evaluate fruit growth based on fruit weight and4different regression models in cluding
Richards, Gompertz, Logistic and Exponential growth for evaluation of fruit growth according to length and
width(diameter) of fruit. Then to determine the most efficient model, different parameters of evaluation of model fitting
were used. The best model was selected based on the highest value of R%and the lowest values for RMSE, AIC and BIC.
The data were analyzed using SAS software (version 9.2) and Solver in Microsoft Excel.

Results and Discussion

Growth model based on fruit weight: According to the actual and estimated growth model based on fruit weight,
double sigmoid function and logistic-monomolecular model showed a good prediction of fruit weight changes versus
time data (days after full bloom). However, in general according to evaluation criteria, double sigmoid model was the
best model to predict walnut fruit weight. Based on total fruit weight, fruit growth occurs at two stages: in the beginning
of the growth phase, there is a slow growth for 30 days and then it is continued with a rapid growth until 60 days after
full bloom. Thereafter, growth was again slow. At the beginning of the second phase of growth (70 to 85 days after full
bloom), fruit growth increased again and then, walnut fruits started to ripe on the tree in summer, bright green husk
(outer pericarp layer) changed to a yellowish color and the growth again decreased (130 days after full bloom).

Growth model based on fruit length and width measurements: Based on the actual and estimated growth pattern
the Richard model describes the growth of fruit better than other models. The first phase lasted for about 15 days and
the second phase of growth was very rapid and it lasted for 35 daysin most of genotypes. Then, fruit length and width
did not change significantly until harvesting time. However, due to subtle changes of fruit length and width following
fruit rapid growth stage, fruit weight is preferred for describing fruit growth of the Persian walnut. During the first
phase of development, increasing size and weight are associated with the formation of new and larger cells and tissues.
The second phase includes attainment of final nut form, and it is characterized mainly by chemical changes. These

include changes in the shell as the cells become lignified and more important changes in kernel composition.
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Conclusion: Based on thes tatistical testing and goodness of the fit, the best model between six nonlinear growth
models, was double-sigmoid and Richard model swhich can be used to accurately predict fruit growth based on fruit

weight, fruit lengt hand width, respectively.

Keywords: Double sigmoid, Growth model, Sigmoid growth, Fruit growth.
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Introduction: Pomegranate (Punica granatum L.) belongs to the Punicaceae family and grows in subtropical
and Mediterranean climates. Nowadays the widespread usage of inorganic fertilizers has increased and so people
concern about their health. The use of organic fertilizer instead of inorganic fertilizers is one of the methods of
preserving health. Pomegranate is one of the most important products of Iran. This fruit plant is cultivated in
some regions in arid and semi-arid areas. Due to the long growing season of pomegranate, droughtstress is one
of the main limiting factors in the development of pomegranate orchards in Iran. Utilization of amino acids can
help to increase efficiency and improve the quality of the fruit under environmental stress. Thus, this study aims
to findany possibility to increase the production and quality of the fruit during the drought. The goalof this study
was to study the effect of organic Aminol-Forte fertilizer on physiological and biochemical responses of
pomegranate cv. Naderi under drought stress conditions.

Materials and Methods: This research was carried out in AbShirin field located on the old road 40 km from
Qom-Kashan during 2011. Asplit plot experiment based on randomized complete block design was conducted
with two factors, irrigation treatment in three levels (100% required water, 75% required water and 50%
required water) and Aminol-Forte fertilizer treatment in four levels (0, 2, 3 and 4 ml/l). Spraying was conducted
in four stages (pre-anthesis, after fruit set, fruit growth andtwo weeks per-harvest). In the end of the experiment,
chlorophyll index, soluble sugars, insoluble sugars, proline, canopy degree and stomatal conductance were
measured. Statistical analysis was performed using SPSS 17 program. Means were separated according to the
Duncan’s multiple range test (DMRT) at 0.01 level of probability.

Results and Discussion: Analysis of variance of Aminol-forte fertilizer spraying on physiological and
biochemical responses of pomegranate cv. Naderi under drought stress conditions showed that between
irrigation treatment for chlorophyll index, proline and stomatal conductance were significant at 1% level of
probability, and at 5% level of probability soluble sugarand insoluble sugar and canopy degree were significant.
Fertilizer treatment at 1% level of probability was significant for proline and at 5% level of probability was
significant for soluble sugars. Interaction was significant for soluble sugars, proline and canopy degree. Means
showed that by increasing fertilizer level, soluble sugars content, proline and stomatal conductance significantly
increased insoluble sugars and chlorophyll index decreased insignificantly. By decreasing irrigation levels,
chlorophyll index, soluble sugars and proline significantly increased, meanwhile insoluble sugars and stomatal
conductance significantly decreased. The highest chlorophyll index (65.44 SPAD) and the lowest chlorophyll
index (56.48 SPAD) were obtained in 75% required water with 2 ml/I of fertilizer level and 100% required water
with 3 ml/I of fertilizer level, respectively. The highest soluble sugars (14.94 mg/g) and the lowest soluble sugars
(11.64 mg/l) were obtained in 50% required water with 0 ml/I of fertilizer level and 100% required water 2 ml/|
of fertilizer level, respectively. The highest insoluble sugars (9.99 mg/g) and the lowest insoluble sugars (6.82
mg/1) were measured in 100% required water with 3 ml/I of fertilizer level and 50% required water with 2 ml/I of
fertilizer level, respectively. The highest proline content (2.51pmol/l) and the lowest proline content
(1.05pumol/1) were obtained in 50% required water with 4 ml/l of fertilizer level and 100% required water with 0
ml/I of fertilizer level, respectively. The highest canopy degree (-7.31°c) and the lowest canopy degree (-9.38°c)
were measured in 50% required water with 4 ml/l of fertilizer level and 100% required water with 4 ml/l of
fertilizer level, respectively. The highest stomatal conductance (38.23 mmol/m%s) and the lowest stomatal
conductance (9.7 mmol/m*/s) were obtained in 50% required water with 2 ml/l of fertilizer level and 100%
required water with 3 ml/I of fertilizer level, respectively.

Conclusion: By increasing the level of Aminol-Forte fertilizer from 0 to 4 ml/l, soluble sugars content,
proline and stomatal conductance significantly increased meanwhile insoluble sugars and the chlorophyll index
decreased. Drought stress increased soluble sugars content, chlorophyll index, canopy degree and proline but,
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insoluble sugars and stomatal conductance decreased. According obtained results, it can be said, spraying of
Aminol-Forte fertilizer containing amino acid could significantly reduce the negative effects of drought stress. In
this study, the best results in terms of stress and no stress were obtained in 3 and 4 ml/l of Aminol-Forte

fertilizer.

Keywords: Proline, Canopy degree, Chlorophyll index, Soluble sugars, Stomatal conductance
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Introduction: There are 58 species belonging to sage genus as annual and perennial plant in different
regions of Iran that 18 species of them are endemic to Iran and they have different medicinal properties such as
antibiotic, sedative, carminative, antispasmodic and commonly used in treatment of respiratory problems:
infections, cough, cold and sore throat and cosmetics industries. The present study has aimed to evaluate the
composition of essential oils achieved by Solid Phase Micro-Extraction method from aerial parts of two Salvia
species native to Iran: Salvia limbata and Salvia multicaulis.

Materials and Methods: The experiments were carried out at the Research Station of Agriculture College,
TarbiatModares University in Tehran, Iran during the years 2011-2013. The seeds of Salvialimbata and Salvia
multicauliswere collected in Ardabil and Isfahan provinces in 2009. The seeds were sown in planting trays(filled
with soil and cocopeat 1:1) under controlled greenhouse condition (temperature: 26+1°C, light: 3000 lux,
relative humidity: 65%) in the last week of February 2011. The soil of experimental pots (soil and coco peat 2:1)
was a clay silt loam with pH of 7.4. After two months,seedlings with uniform height and stem diameter with two
true leaves were transferred to a growth chamber adjusted to 30/20 °C, 50% relative humidity, light intensity of
approximately 3000 Lux and 16 h photoperiod.Aerial parts of two cultivated plantsincludingSalvia limbata and
Salvia multicaulisat flowering stage were harvested in June 2012 and kept at 80°C until further experiments.
Volatile compounds were extracted by solid phase micro-extraction (SPME) method for the first time in Iran for
these species. Before the SPME, the leaves lyophilized and then were used. The optimization of SPME
extraction and desorption conditions were performed by analyzing dried leaves of Salvia officinalis L., used as
the matrix. The sample preparation procedure was as: 15 mg of dried sage leaves mixed into a 20 ml screw-on
cap HS vial to 5 ml of 5% Ethanol and 0.5 mg of Na2SO4. The vials were sealed after stirringwith a Teflon
(PTFE) septum and an aluminum cap (Chromacol, Hertfordshire, UK) for the production of headspace and the
successive analysis. The sample vial was put in the instrument dry block-heater and held at 40°C for 20 min to
come into equilibrium. The extraction and injection processes were automatically performed using an auto
sampler MPS 2 (Gerstel, Milheim, Germany). The fiber was, then, automatically inserted into the vial’s septum
for 10 min, to allow the volatile compounds absorption onto the SPME fiber surface. Each SPME fiber was
conditioned before its first use, as recommended by the manufacturer. In order to desorb the volatile metabolites,
the SPME fiber was introduced into the injector port of the gas chromatograph device, model GC 7890A,
Agilent (Agilent Technologies, Santa Clara, USA) coupled with a mass spectrometer 5975 C (Agilent) wherein
the metabolites were thermally desorbed and transferred directly to a capillary column HP-Innowax (30mx0.25
mmx0.5um Agilent J&W) and analyzed. The identification of VOMs was accomplished by comparing the
retention times of the chromatographic peaks with those, when available, of authentic standards run under the
same conditions. For volatiles for which reference substances were not available, the identification was
performed by matching their retention indices (RI) determined relative to the retention time of a series of n-
alkanes (C8-C20) with linear interpolation, with those of authentic compounds or literature data (Van Den
Dool&Kratz, 1963). Confirmation of metabolites identification was also conducted by searching mass spectra in
the available database (NIST, version 2005; Wiley, version 2007).

Results and Discussion: 66 volatile components were identified in Salvia limbata, which Sabinene
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(19.16%), B-Pinene (19%), a-Pinene (16.3%), o-Terpinolene (14.41%), 1,8-Cineole (10.86%) and Limonene
(3.73%) were highest amounts. 58 volatile compounds were identified inSalvia multicaulis thatCamphene
(28.85%), a-Pinene (12.33%), Camphor (10.73%), Limonene (9.01%), 1,8-Cineole (5.47%), B-Pinene (4.58%)
and Bornyl Acetate (3.75%) had the maximum amounts, respectively. The main part of volatile constituents of
Salvia limbata and Salvia multicaulisplantsbelonged to monoterpenes (91.57 and 84.28% respectively) and
sesquiterpenes (5.12 % and 7.58 %, respectively).

Conclusion: The results obtained in Salvia limbataand Salvia multicaulisin respect to main components are
similar to previous papers (3, 16). However, there is some compound such as o-Terpineol in Salvia
limbatawhich has not been reported. According to the obtained results by solid phase micro-extraction is closer
to plant compounds.

Keywords: Monoterpenes, Salvia limbata, Salvia multicaulis, Secondary metabolites, sesquiterpenes
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Introduction Today biological fertilizers are suitable substitutes for chemical manure. Hence they can
improve soil fertility in sustainable agriculture system (Mandal et al, 2007). Moreover, in some composition they
are accompanied with plant growth promoting rhizibacteria (PGPR), namely Pseudomonas and some Bacillus
species. These bacteria can improve growth rate of the plants by some physiological aspects namely, cidrophore
acid production, increasing endogenously phytohormone and helping more phosphor absorption and fixation of
biological nitrogen (Tilack et al., 2005). The symbiosis of mycorrhiza with plants confers numerous benefits to
host plants including improved plant growth and mineral nutrient absorption, tolerance to diseases and stresses
such as drought, temperature fluctuation, metal toxicity, salinity and other adverse conditions (Fortin et al, 2002.
Ryan et al, (2003) and Smith and Reed, (2008).Mycorrhizal plants are capable of absorbing more water in lower
potential of water as compared with non-mycorrhizal plants (Sanchez and Blanco, 2001). Micro propagation of
potato by micro and mini tubers have been established for improving multiplication rate and possibility of
reserving some more stock plants as germplasm. Multiplication of the minitubers already have been
accompanied by lower establishment that causes low vigor and performance of the plant. This experiment was
performedto study the effect of biological manure accompanied with mycorrhiza and plant growth promoting
rhizobacteria on water relationship and vigor of the plantlets derived from minituber in water stress condition.

Material and Methods Myco-green is produced by Peat grow company in Malaysia and has been spreading
in floriculture, seed beds, vegetable crops, seedling plant of oil palm and many other plants. The experiment was
performedatthe University of International Technology Mara Sarawak (UITM). As first step, soil bed
composition was combined with peat and perlite (1:3 ratio). Then it was completely mixed by
Mycogreenbiofertilizers by 1 percent of weight ratio. Mixed soil bed and biofertilizer were transferred to boxes.
Minitubers of two potato cultivars (Agria and Marfona) were cultivated in the boxes arranged with 6x8 cm
distance. The test was conducted in a factorial experiment based on completely randomized design with four
replications. The factors included three interval irrigation regimes (5, 8 and 11 days) and two potato cultivars.
The amount ofwater supplement according to their treatment was evaluated by weighing the boxes and was
calculated as the amount of field capacity base. Fertile grow as a completed micronutrient had been mixed
thoroughly in the soil bedby 1% weight proportion because myco-green didnot possess it. Some water relation
traits such as leafosmotic potential, relative water content (RWC), osmotic adjustment and leaf proline content
were measured. The method described by Bierman and Liderman (10) was used for root colonization
assessment. Mini-tuber obtained from any plantlet was weighed, arranged in four groups including less than one
gram, between one to three grams, between three to five grams and more than five grams. To assess mini-tuber
dry matter of any replication, three mini-tubers were randomly selected and sliced to one mm thick. The first
group of samples were weighed-and then placed inside the drying oven for 48 hours at a temperature of 85°C.
The dried samples were weighed again and mini-tuber dry matter percentage was calculated. Two-way analysis
of variance (ANOVA) of the data was carried out using SAS software (v. 8.02, SAS Institute, Cary, NC) and the
means were compared by the Duncan’s Multiple Range Test.

Results and Discussions: Results- showed that application of myco-green biofertilizers had significant
effect (p <0.01) on relative water content of the potato plantlets’ leaves bythree interval irrigation regimes in
three phases. Interaction -between cultivar and interval irrigation regimes was not significant. 5 and 8 days
interval irrigation regimes had more RWC and did not significantly differ with each other. the higher amount of
RWC in two irrigation regimes can be correlated with colonization of mycorrhiza. In contrast, RWC was
diminished in 11 days interval irrigation regime. We can conclude that although mycorrhiza was able to absorb
more water by increasing water conductivity, but this ability is not limited and can be ultimate by critical
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threshold of water accessibility. Concentration of free proline amino acid was higherin plantlets treated by 8 and
11 days interval irrigation regimes in comparison with control regime. We can conceive that proline levels are
correlated with changes of osmotic potential in the plant. Cultivated plantlets in 5 days interval irrigation regime
donot confront the water stress. Therefore, donot take more signaling agent for induction of producing
endogenous proline. Interval irrigation regimes of 5 and 8 days produced larger minituber size in comparison
with 11 days irrigation regimes. Howeverthere were no significant differences amongthree interval irrigation
regimes in production of the smallestminituber size. Dry matter of minituber was not affected by application of
biofertilizer in three interval irrigation regimes. Addition of biofertilizer in this research was applied in three
interval irrigation regimes,whereas there is no unapplied biofertilizer treatment in this experiment, so we cannot
pretend that biofertilizerdoesnot affect the dry matter of minituber. Yet, there is considerable achievement that
dry matter of minituber had the same levels in three irrigations regimes even by reducing much more water (11
days irrigation interval treatment).

Conclusionslt is concluded that Myco-green biofertilizer containing mycorrhiza and plant growth promoting
rhizibacteria had considerable effect on growth vigor by adjustment of water stress through promoting mineral
nutrients absorption and increasing osmotic potential capability. This ability could be different with intensity of
water deficiency. There is more effect of biofertilizers in mild water stress as compared to severe water stress
conditions.

Keywords: Minituberyield, Organic fertilizer, Osmotic adjustment, Water deficiency
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