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Table 1- Physical and chemical analysis of soil before sowing
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Table 3- Combined analysis of variance (means of squares) of canola grain yield and some qualitative traits
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N/S ratio
0.8™ 0.016™ 0.021™ 0.038™ 193.7" 1 Ju
Year
0.066™ 0.002™ 0.31* 0.0036™ 511 4 (J) S5
Block (year)
64.49*" 43.73* 1127.1** 442.5™ 2390201* 5 b o8
Basal fertilizer
. Jlox aly >8
0.8™ 0.145 0.08™ 0.67™ 131682 5 I
yearxBasal fertilizer
| ollas
0.23 0.028 0.027 0.037 15152 20 "’Lo ol
Main error
0.69°* 0.39* 10.04" 10.21% 109555* 3 e
Biofertilizer
0.102™ 0.007™ 0.01™ 0.04™ 132" 15 M e o5
’ ’ ’ ’ Basal x Biofertilizer
L‘J . .
0.024™ 0.004™ 0.044™ 0.092™ 1529™ 3 J X °?§,
Year x Biofertilizer
Lo Xl X i >
0.028™ 0.003™ 0.013™ 0.077™ 2794 ™ 15 J o u,—w“) 9§
yearx basalxbiofertilizer
0.065 0.003 0.065 0.029 2200 72 =P s
Sub error

Al oo doyd 5 g g Jlein] g 53 (gyl0 ixe w5 sy 4 FH o KT
ns, * and ** are Non- significant and significant at the 5 and 1% probability levels, respectively.
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Table 4- Means comparisons of canola grain yield and some qualitative traits
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9.25b 3.06d 2833 ¢ 30.10 ¢ 2405.6 d* (N1) b 25
Manure (N;)
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Table 5- Means comparison of grain yield and sulfur affected by interaction of year and basal fertilizers
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*Mean values in each column with the same superscript(s) do not differ significantly by DMRT (P = 0.05).
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Fig. 1- Correlation between oil percent and grain nitrogen (mg.g™) of canola
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Table 6- Combined analysis of variance (mean squares) of oil and canola grain fatty acids
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Ns, * and ** are Non- significant, Significant at the 5% and 1% probability levels, respectively.
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Table 1- Physical and chemical properties of mushroom
compost and pots soil used in experiment
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Table 3- Effects of mushroom compost levels and different sources of nitrogen (control, urea fertilizer and nitroxin
biofertilizer) on dry matter of wheat shoots

a8lw Sy A
sl Stem Leaf Spike

Treatment (%) 09 Moy (%) 039 2oy (%) 039 woyd
Weight (g) (%) Weight (g) (%) Weight (g) (%)

Control + M.C g 0.25h* 32.17 0.12i 16.83 0.40i 51.00
I+ M.C 19 0.44gh 36.57 0.26h 21.80 0.50i 41.63

/I + M.C o 0.62efg 34.37 0.30gh 16.83 0.89gh 48.80
11+ M.C 4 0.68¢f 31.27 0.38fg 17.37 1.12¢f 51.40

/I + M.C g 1.11c 28.93 0.70d 18.37 2.02bc 52.70
11+ M.C 160 1.41ab 31.47 0.83b 18.50 2.25a 50.03
Urea 150 + M.C o 0.49fg 30.60 0.27h 16.77 0.83h 52.60
I+ M.C 19 0.64ef 30.80 0.31gh 15.00 1.11ef 54.20

/I + M.C o 0.82de 32.40 0.40ef 15.83 1.28e 51.70
11+ M.C 4 1.33b 38.20 0.65d 18.63 1.50d 43.17
I+ M.C go 1.40ab 32.07 0.82b 18.70 2.15ab 49.27

/I + M.C 150 1.57a 32.80 1.00a 20.83 2.23a 46.43
Nitroxin + M.C o 0.28h 30.33 0.17i 19.07 0.46i 50.63
1+ M.C 10 0.77de 37.17 0.29gh 14.00 1.01fg 48.83
I+ M.C 9 0.81de 34.50 0.37fg 15.93 1.17ef 49.57
11+ M.C 4 0.90d 34.93 0.48e 18.40 1.20e 46.63
I+ M.C go 1.14c 30.10 0.72cd 19.13 1.90c 50.07

/I + M.C 150 1.15ab 34.40 0.80bc 18.10 2.09ab 47.53
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* Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level using
Duncan’s Multiple Rang Test. M.C: Musroom compost
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Fig. 1- Interaction effects of mushroom compost levels and different resources of nitrogen (control, urea fertilizer and

nitroxin biofertilizer) on nitrogen use efficiency (NUE) of wheat
M.C: Mushroom compost (t. ha™), No fer: Control, Nit. Biofer: Nitroxin biofertilizer.
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Means followed by the same letters are not significantly different at 5% probability level using Duncan's Multiple Rang Test.
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Table 1- Germination percentage and 1000 seed weight each sunflower cultivar under different irrigation condition
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Table 2- mean square of interaction effect of water deficit and bacteria on seed viability of sunflower
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field capacity (F.C.) and (B) 25% F.C. (left) inoculated
plant and right) control plant)
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Fig. 4- Compare of total shoot dry weight in inoculated plant and control plant under drought stress.
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Means with different letters are significantly different based on Duncan’s multiple range test (0=0.05).
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Means with different letters are significantly different based on Duncan’s multiple range test (¢=0.05).
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Table 3- Means comparison of determined characteristics of soybean at water deficit stress, cultivar and biofertilizer levels
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* Means in each column and for each treatment followed by similar letter(s) are not significantly different at 5% probability level, using DMRT test.
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Table 1-The characteristics of the sampled fields during 2009 and 2010 in Azadshahr region

Gl sdiged Floj (503500 Gl pdiged ilady S slaxs &ilye dlans (US2) Cawg  Jguasco
. . NI Number of
Sampling period Total number of sampling times fields Area (ha) Crop
1 February-8 June 20 3 ) e
35 VA = yee VY Wheat
25 Januray-26 April 10 ) 1 (Y
Cudigend)| F ot O Rape seed
7 April-24 May 10 2 0.5 Msl,
S35 ¥ = 325)9,8 A Broad bean
25 May-31 August 20 2 1 YL
923 A=l 3 ¥ Tomato
5 August-6 November 12 2 2 b g
bl 10 = sy VF Soybean
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Seaby & ) SDR ver. 4.0 ;385,35 3l solatwl Ly Ladwslie 4
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555 0 b 5 bl )3 Sl eSike (stunlis gl
SAS 9.1 I8l 5 55 oo iy Jlazol s Lt 903l 5l )50

43,5 odlasl (SAS institute, 2003)
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Aidgy Al

A5 il pid g (s 58 935 sLagaa Ll
Foauhls bSuwgw (gamsla (unjegs (sl jlate 4
PR \ . & .| & hd -
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1- Simpson's reciprocal index
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&)= (Ellsbury et al., 1998) (dlwgd (sadllas S pgd g Jo
Shah et al., ) beudSSl js (VEF) oM goslesp o (V) S
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—opbs (asls Hlade UK s bl i, (Hatten et al., 2007)
—oME g oM —dLS plels gl slacuws glp je
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il o SO0

pS gl

VYA g9 ommo ;3 pasS g)l5 s il gyl yndisel doye Ve (b
A0S Gpslaes 03l i Ve ) &S VY Lols odllS Saogus
Yo s Slglys Ly Agonum dorsale (Pontoppidan) (gdssS
Harpalus distinguendus (De (s&5s5 g 39 (& (445 oy
Joda) coily )18 ped (gdS) ;3 Mo pd VO ams Jlolyd b Geer)
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ol (¥ 5 ¥ sl giz) 4909 155,55 5503 ¥ gaes |l
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JSb 5550 slagisu  ggs el 9 (BlESh o
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5 (4565 VF) Ciddgye puiS g))30 ;| (Homayoon et al., 2002)
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Table 2- Number and relative frequency of ground beetle species collected from wheat fields of Azadshahr region

o (lglyd Saxs a3lgils 4o 5 wols ob

Relative frequency Number Subfamily Scientific name
0.2000 149 Pterostichinae Agonum dorsale (Pontoppidan)
0.1500 111 Harpalinae Harpalus distinguendus Duftchmid
0.0950 71 Scaritinae Scarites planus Bonellis
0.0800 59 Pterostichinae Amara aenea (De Geer)
0.0740 55 Trechinae Trechus quadristriatus (Schrank)
0.0600 43 Brachiniae ~ Brachinus brevicollis Motschulsky
0.0530 39 Harpalinae Harpalus subtruncatus Chaudoir
0.0500 36 Pterostichinae Laemostenus caspius Menetries
0.0440 33 Broscinae Broscus karelinii Zoubkoff
0.0430 32 Brachiniae Brachinus psophia Servile
0.0320 24 Pterostichinae Amara similata Gyllenhal
0.0300 22 Lebiinae Microlestes fissuralis Reitter
0.0260 19 Pterostichinae Poecilus cupreus (L.)
0.0200 14 Cicindelinae Cicindela germanica L.
0.0150 11 Harpalinae Ophonus melletii Heer
0.0070 5 Harpalinae Acinopus laevigatus Menetries
0.0057 4 Trechinae Bembidion dalmatinum Reitter
0.0040 3 Trechinae Asaphidion flavicorne (Solsky)
0.0040 3 Nebriinae Notiophilus danieli Reitter
0.0030 2 Callistinae Chlaenius flavipes Menetries
0.0030 2 Harpalinae Harpalus tenebrosus Dejean
0.0013 1 Callistinae Chlaenius vestitus (Paykull)
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Table 3- Diversity indices, Coefficients of evenness, and species number of ground beetles community in different crops in
Azadshahr region

£35S adls S ol s

Diversity indices Coefficienrs of evenness u,,.u; i "]’
— Number of species Crop
oty 5500 PETRT L g she
Simpson's reciprocal index  Shannon-Weaver E simpeon Trieton
10.09+1.031 2.574=0.0630 0.420£0.056 0.661=0.016 22 “'T:j“
4.930+0.666 2.160=0.1142 0.205£0.028 0.549+0.029 24 bl
Rape seed
6.159=1.149 221701367 0.342£0.057 0.582=0.036 18 L
Broad bean
4.214=1.043 1.806=0.1883 0.234+0.070 0.480+0.050 18 e P gS
Tomato
6.12521.66 200901776 0.510£0.103  0.504=0.044 12 ! L
Soybean
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Table 4- The values of A in binomial comparison of Shannon's index and Pielou’s J coefficient of evenness in different crops,
Azadshahr region

Jgrama
Crop Jomazma
g NS P @ 5 Crop
Sovhean Tomato Broad bean Wheat Rape seed
Tridou H' Jpian H' Jpiaw H' Tpigw H' Tridon H'
0.141%  0.564* 0.164* 0.759* 0.089* 0356% - - 0.104%  0.414* P‘\‘g
Wheat
. . ljs
0.038 0150 0.060  0.345* 0.058  0.058 0.104*  0414% - -
Rape seed
3
0.052  0.208* 0.074* 0.403* - - 0.089*  0.356% 0.015  0.058 L
Broad bean
0022 0.195* - - 0.074*  0.403* 0.164* 0.759*% 0.060 0.345* s
Tomato
|
- - 0.022  0.195* 0.052  0.208* 0.141*  0.564% 0.038 0150 25
Soybean
20y3 0 Jlois] s 55 I gine 2
* is significant at 5% probability level
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Table 5- Mean abundance, number of species, Shannon-Weaver’s index, and coefficients of evenness of ground beetles community in different crops in Azadshahr region

Sl ke

Mean abundance

aigS 3lani

Number of species

1929~ 09l pasly

Shannon-Weaver's index

P (FEIPS s o

Pielou’s J coefficient of evenness
P

LBl )8 pows g ped sladdy 13 Mo > VY o VF

Y,
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.y
-

Crop

o

At

S
Center

gt

Sy

Center

(WEY

gt

(WF

Margin

Center

Margin

Margin

Margin

Center

1.70+0.22

3.50  0.860.09

15 0.001*

2.297+0.066 2

2.524£0.070

.

0.6485 0.5901 0.2271

.

0.0584

Wheat

s

424041  7.10+0.85
Rape seed

2.99

0.003*

2.232+0.0574  2.078+0.050

0.1543°

84

0.52

0.5676

392

0.039

EgUE

1.51+0.24

1.43+0.15

0.32

0.740

1.930+0.070 15

1.710+0.077

.

0.4877 0.5070 0.2196

0.0577%

Tomato

Lo

Sovbean

o pa B Jlaos] mlas )3 )l3 e i

~

0.45+0.1

029  0.50£0.11

10 10 0.770

1.905+0.185

0.4746 0.4775 0.0118 1.893+0.139

0.0029

* is significant at 5% probability level
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Table 6- Number and relative frequency of ground beetle species collected from rape seed fields of Azadshahr region

o (lgl S Sy o3lgils 5 5 ols oU
Relative frequency Number Subfamily Scientific name

0.3900 448 Harpalinae Harpalus distinguendus Duftchmid
0.1500 167 Pterostichinae Amara aenea (De Geer)
0.1300 146  Pterostichinac  Agonum dorsale (Pontoppidan)
0.0540 61 Harpalinae Harpalus subtruncatus Chaudoir
0.0450 52 Brachininae ~ Brachinus brevicollis Motschulsky
0.0320 36  Pterostichinae  Poecilus cupreus (L.)
0.0250 29 Lebiinae Microlestes fissuralis Reitter
0.0240 26 Trechinae Trechus quadristriatus (Schrank)
0.0210 23 Scaritinae Scarites planus Bonellis
0.0180 21  Pterostichinae Laemostenus caspius Menetries
0.0180 21 Trechinae Bembidion dalmatinum Reitter
0.0170 20 Brachininae  Brachinus psophia Servile
0.0150 17 Broscinae Broscus karelinii Zoubkoff
0.0120 14 Nebriinae Notiophilus danieli Reitter
0.0100 11 Harpalinae Calathus peltatus Kolenati
0.0080 9 Callistinae Chlaenius flavipes Menetries
0.0070 8 Harpalinae Ophonus melletii Heer
0.0060 6  Pterostichinae  Amara similata Gyllenhal
0.0044 5 Harpalinae Acinopus laevigatus Menetries
0.0044 5  Cicindelinae ~ Cicindela germanica L.
0.0030 3 Harpalinae Harpalus rufipes (De Geer)
0.0030 3 Harpalinae Harpalus tenebrosus Dejean
0.0022 2 Callistinae Chlaenius vestitus (Paykull)
0.0009 1 Siagoninae Siagona europea Dejean
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Table 7- Number and relative frequency of ground beetle species collected from broad bean fields of Azadshahr region

o gl yd ooy 03lgils 4 5 ols ob
Relative frequency Number Subfamily Scientific name
0.340 64 Pterostichinae Agonum dorsale (Pontoppidan)
0.130 25 Brachiniae Brachinus brevicollis Motschulsky
0.120 23 Pterostichinae Amara aenea (De Geer)
0.081 15 Harpalinae Harpalus subtruncatus Chaudoir
0.053 10 Brachininae Brachinus psophia Servile
0.048 9 Scaritinae Scarites planus Bonelli
0.048 9 Harpalinae Harpalus rufipes (De Geer)
0.044 8 Pterostichinae Poecilus cupreus (L.)
0.033 6 Harpalinae Ophonus melletii Heer
0.026 5 Broscinae Broscus karelinii Zoubkoff
0.022 4 Pterostichinae Laemostenus caspius Menetries
0.018 3 Lebiinae Microlestes fissuralis Reitter
0.012 2 Harpalinae Diachromus germanus (L.)
0.005 1 Scaritinae Scarites terricola Bonelli
0.005 1 Pterostichinae Amara similata Gyllenhal
0.005 1 Pterostichinae Pterostichus macer (Marsham)
0.005 1 Harpalinae Dixus eremita Dejean
0.005 1 Harpalinae Harpalus distinguendus Duftchmid
a5 s 33 355 3929 Ly L5 43,5 sl 990 0 slie )3 (+FAE-[-0) (S5yoansS gl3n 5o (Iys
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Table 8- Number and relative frequency of ground beetle species collected from tomato fields of Azadshahr region

o (gl Slaxy 8dlgils 5 wole oU

Relative frequency Number Subfamily Scientific name
0.3700 165 Pterostichinae Poecilus cupreus (L.)
0.2600 120 Harpalinae Harpalus rufipes (De Geer)
0.1300 57 Scaritinae Scarites planus Bonelli
0.0600 25 Siagoninae Siagona europea Dejean
0.0400 17 Callistinae Chlaenius festivus (Panzer)
0.0300 12 Pterostichinae Pterostichus macer (Marsham)
0.0300 12 Harpalinae Acinopus laevigatus Menetries
0.0260 11 Cicindelinae Cicindela germanica L.
0.0200 7 Brachininae Brachinus brevicollis Motschulsky
0.0080 3 Pterostichinae Agonum dorsale (Pontoppidan)
0.0080 3 Harpalinae Harpalus subtruncatus Chaudoir
0.0040 2 Lebiinae Microlestes fissuralis Reitter
0.0030 1 Lebiinae Zuphium olens (Rossi)
0.0030 1 Pterostichinae Amara aenea (De Geer)
0.0020 1 Callistinae Chlaenius vestitus (Paykull)
0.0020 1 Harpalinae Dixus eremita Dejean
0.0020 1 Harpalinae Harpalus distinguendus Duftchmid
0.0020 1 Harpalinae Harpalus tenebrosus Dejean
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Table 9- Number and relative frequency of ground beetle species collected from soybean fields of Azadshahr region

o (Slglyd HIKEY o3lgils 4o 5 ols ob

Relative frequency Number Subfamily Scientific name
0.290 20 Harpalinae Harpalus rufipes (De Geer)
0.210 15 Lebiinae Microlestes fissuralis Reitter
0.160 11 Scaritinae Scarites planus Bonelli
0.100 7 Lebiinae Microlestes plagiatus Duftschmid
0.059 4 Pterostichinae Pterostichus macer (Marsham)
0.047 3 Pterostichinae Poecilus cupreus (L.)
0.031 2 Broscinae Broscus karelinii Zoubkoff
0.030 2 Pterostichinae Calathus peltatus Kolenati
0.029 2 Pterostichinae Laemostenus caspius Menetries
0.016 1 Siagoninae Siagona europea Dejean
0.014 1 Brachininae Brachinus brevicollis Motschulsky
0.014 1 Trechinae Trechus quadristriatus (Schrank)
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Table 1- The simple and interaction effects of CO, concentrations on intraspecies and interspecies competiton of sesame and
amaranthus on some plant characteristics

o 2 s o
O eS| SUES 39 oy S (39 S @lo Jgb HKEY 5,50ke HIKeY)
P () Sy (o)l S LRSW) g D) e (el )
(o9 Capsuledry Capsule  Branch dry () I?rantcr:] Branch  |nternode  Node Height (cm)
CO; weight (g)  number weight (g) Stem dry ?221) number distance  number
concentration weight (cm)
(ppm) )]
(Ty) 360 0.25 1.5 0.17 0.36 7.0 2.0 3.7 5.7 21
(T,) 520 0.40 5.0 0.66 0.48 47 44 3.8 8.6 33
(T5) 750 0.84 7.8 0.86 1.28 61 4.5 4.5 9.6 42
LSD (0.05) 0.39* 2.5 0.43 0.61 9.3 0.78 1.1 3.3 12.5
L 0.36 3.7 0.40 0.81 18 2.0 4.5 8.3 37
I 0.54 5.8 0.70 0.61 58 5.0 3.6 7.6 26
LT, 0.23 1.5 0.17 0.45 7.0 2.0 38 5.7 22
LT, 0.43 4.5 0.56 0.50 24 2.3 4.4 8.2 36
I,Ts 0.63 52 0.47 1.70 24 2.0 52 11.0 55
LT, 0.28 1.6 0.17 0.28 7.0 2.0 3.7 5.7 21
LT, 0.53 55 1.17 0.45 70 6.5 33 9.0 30
LTs 1.10 10.5 0.83 0.87 98 7.0 38 8.0 29
LSD (0.05) 0.60 35 0.61 0.86 7.1 1.1 1.6 5.6 17.7

09k )3 Chawd YO+ 5 OV XFe )8 08T (05 gacdals (s 4T3 9 To T
T,, T, and Tj: are CO, concentrations (360, 520 and 750 ppm), respectively.
SIS O 9 55 9 Sy w4l 5 I
I, and I, are intraspecies sesame and interspecies sesame and amaranthus, respectively.
)85 (6l sime M) soyd iy Jlosn] o ;3 LSD 9031 ool kbl o LSD (50 51 yi0S Ll oy coglis 457 ool e Silo™
*Means, that the difference between them is lower than the amount of LSD, are not significantly differet at «=0.05 by LSD test.
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Table 2- The simple and interaction effects of CO, concentrations on intraspecies and interspicies competiton of sesame and
amaranthus on some plant characteristics

@ cdile & 039 039 45 03 039
O s s &l DAY ees el ) Suid B3 Jgb slass alold Slaxs tis
S Crownd | a3l adlw adlw . Lo 2,55be = ?
’ b ) ) (#5) ) (Foblw) a5l | ~ od 2d (o s5lus)
(cr98k0 (255 (25) ! Branch () Branch Branch (rj]f(etmo ®  Node Height
CO, Total seed 1000 seed dry Stemdry length(cm)) number Ifcérlr?)ce number eight (cm)
concentration weightof weights (g) weight (g) weight
(ppm) stem (g) of main stem )
(T,) 360 0.65 0.15 2.50 3.20 327 32.0 3.1 19.0 59.0
(Ty) 520 0.48 0.06 0.82 0.54 125 12.0 2.2 19.0 38.0
(T5) 750 0.40 0.06 0.60 0.41 94 12.0 2.0 21.0 32.0
LSD (0.05) 0.23* 0.12 0.85 0.70 79 3.9 0.88 6.5 12.5
I 0.50 0.13 1.20 1.33 137 16.0 2.4 18.0 42.0
I 0.51 0.05 1.50 1.47 227 20.0 2.3 21.0 44.0
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IT; 0.32 0.06 0.82 0.61 109 13.0 2.0 21.0 34.0
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LT, 0.43 0.06 0.35 0.30 79 11.0 2.0 20.0 30.0
LSD (0.05) 0.32 0.16 1.20 0.98 111 11.5 1.24 9.2 17.7
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T, T, and Tj: are CO, concentrations (360, 520 and 750 ppm), respectively.
SIS o 9 SIS 0193 2By i 4l 5

I; and [, are intraspecies sesame and interspecies sesame and amaranthus, respectively.
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*Means, that the difference between them is lower than the amount of LSD, are not significantly differet at a=0.05 by LSD test.
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Table 3- The simple and interaction effects of CO, concentrations on intraspecies and interspicies competiton of sesame and
amaranthus on some plant characteristics

1351 Connnd 3
OsS S g5 Clale P«’ |;.h Ay y p> SiS 439 JS“li""“’ Atﬁ)“f Ay y el
(o o Coomd) (o) (ef)esy (Fel) (400 o)
CO, concentration R T/ﬁlr: ) Root vglume Root dry R)mt ‘-I"‘" h diaRrgZ:er Root surfazce
oot/shoo i oot leng
(ppm) ratio (m) weight (g) Total (cm) (cm) area (cm’)
(T)) 360 0.110 0.58 0.10 1877 0.65 1768
(T,) 520 0.173 0.60 0.31 3095 0.76 1318
(T3) 750 0.040 0.76 0.90 4151 0.56 3209
LSD (0.05) 0.07* 0.29 0.06 869 0.15 798
I 0.08 0.63 0.09 2890 0.66 1932
1, 0.14 0.66 0.18 3092 0.65 2265
I,T, 0.133 0.58 0.08 2080 0.71 1453
I,T, 0.073 0.63 0.09 3026 0.64 1999
1T 0.030 0.67 0.10 3565 0.64 2344
LT, 0.090 0.53 0.08 1675 0.58 1182
I,T, 0.273 0.50 0.12 3164 0.88 1537
1,Ty 0.050 0.94 0.34 4736 0.49 4074
LSD (0.05) 0.09 0.41 0.08 1229 0.21 1128

0o 3 Cuond YO+ 5 OV X8+ S wuST (00 slacdale iy 4T3 9 T, (T
T,, T» and T5: are CO, concentrations (360, 520 and 750 ppm), respectively.

SIS 5 IS 090 by sl
I; and I, are intraspecies sesame and interspecies sesame and amaranthus, respectively.
585 g fosine ] 1oy 0 Jlazs] a5 LD el ool 5 aily o LSD s 51 208 gl oy ool o oy Sibie®
*Means, that the difference between them is lower than the amount of LSD, are not significantly differet at a=0.05 by LSD test.
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Table 4- The simple and interaction effects of CO, concentrations on intraspecies and interspicies competiton of sesame and
amaranthus on some plant characteristics
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*Means, that the difference between them is lower than the amount of LSD, are not significantly differet at 0=0.05 by LSD test.

SiS 0jg 5 Job oS wmST (o3 cdale sbajl o8 aialy k!
15le) 4in)S oz olS 4 s 1) (Lgw aile) 4y )" duw olS Aty
i 9 (29 PRI D) )3 @ pud g Wmd oo l3EN (w95 2B
DRl L A8y oo Sty 3,5 o0 53890 B el sl
ol 5 0ad 3155 o ondaplio cllab 1S asuS] (g5 clale
D3)5 (o0 dudy) SS9 Gl g e Mg el
oS adyy o> ¢y ST (03 cale SLojI L il y o
& Oyoseo 5D Caond VO cldale p3 ol ST sl ial8l asuS
cble ) ady) pre Pl g (caSe o Slo +/VF) (S spus]
gy (xS o lo +/BA) () 3uuST (65 yades JD Cowd Y+
ddny o> (S demST (03 ClBE LI L g5 2l elS )3 g
3 Cond Y8 cdale 3 o i &S ook 4 0l ol Lials
o> ()5S g (e yia Blo VIOF) () ST (0 (ygekee
JAF) oS ST (6 padie 3 Cand YO il > ady,
slacble ol j51.(F 5 ¥ Lo i) 25 (coe o Sl
A aS b (Ll donS el 5 9 ()8 ST (3 il
& Oy )3 B VO cBlE Jlad ) douS ol ady) po>

2y pos p i jlaouS oS ady) Sis (59 SIS

039 45 Sygb g )P ()5 a6 il slacdale
iy )3 5 (p )5 e/+R) Sl (1953 Culd) > domiS Ay Sis
g ol )3 ady) S (jg (Hg 9= (p)S W) SIS o
14555 e By ) 5 p )5 +IPD (IS g)0 <l > gt
slacclile lite ,51.(F o ¥ sla Jods) dol Cowts p)5 +/YY
Sy bde (35S (oly5 olS o) 55 g ()T ST (g0 alie
om0l ) ady) KB (g i g s (o9 b)
O By 9 ()5 38T (90 gk 3 G VO chale
Ot 3 CanB Y5l o ol S g (p)5 < IVF) Sl S
gD 0 (Hy 09 (p)5 +1+3) Gl o celd) 5 28 a0
Ot 23 S8 ¥F chle > aly) S5 gy s peg S
2ol B 5 (p)5 132) IS 0,0 a5 S ST (0
SIS o olBy 5 ()8 AT (63 orbee D Cuend VO e
(Zavareh, 2006) o,lg; (¥ 5 ¥ (cla Jgis) sol Cawts (5,5 +/VY)
o3 Ly ot 025 el 9 chle Ll o5 55 )5S
Orizee pluw A ady) yid SiS Gjg el YU )l
(Andalo et al., 1998; Galavi, 2004; Lambers et al., 1996)



WA 3l oV oylods F ol (659l (wlicls pgy 4y s YA

& Sl dais g oad db5 Sy Jokw oy glad )8 ST (60
G i 9 s (e w0 el (RN (328 S
S92 yeS g Glie 5l 3y 3035l (liee Bl 38l
cdale abjl b s 2 ) (Kafi, 2002 ;Wolfe et al., 1998)
FShs 484k 4y dd o8 Jiiogd g 5y (lie 25 AT (63
5o Jge kot 1) oo > B Y50 Clale > 55 (e
O8—ho )0 Coud YO+ clale > 4l Bl s g (4l jo z2ipe
Ol oty el Sty (456 5 @pe o Jse oor /)
@ oy Je 95590VY) Qs )3 B V5 Clale ) s
5540 FID) (yselee 1> Cand VO e 5 ] 508 g (436 )5
g plals a8 Lol () JSC) 391 (456 3 oy 2o 2 oo
ain)S dew oS Ay G gyt (355 S (g3 2U) 4u)S
6508 O ol 28 281 (63 Jgo Ko s sl im )b
oS ST (60 e Ll il clde oy 1A s oo s |
s S ) 3 ol il Sl IS 4 Sy
L 05z ook il 0,5 sl Sis osle algs ) (glabs Mo LB
m (s A oS (bl (Ol 42)3 g ()8 ST (03 (a8
dly il Ol By g8 5 0 ST (93 395 oo 1 5

& 5 4o

S danS) (6> il claclalé e by sine VST g5
wd>edale lialas ol L g,Seilasl 550 Claw s jl
Comon 335l ey 0)9 Jobo (il 4 oo 008 ) () S
Fg b A3 o yadls gl Jpax g ady) 5 lp plil 0398
siise 11 cdly anls adllas 3y50 Sl wg ) 25 ol
Lulyd 53 ol jlas 5l 48 du glaaisS o8 cuitly Jlebl iz
balyd g3 anS slee sladsss 5 ()8 Sl 3 VL clale
ety JolS5 e clalé

S5 5wl

p e Cglae (Jlo Coles (9l (55 (pl plosl Kb g
O )5 o5 pume (B o)lod zyb) (wgd b olRuily (dmg3y
B3)5 (o (I3)18 5 1S5 pyiee Coglas ol 5y 5l g

Blis g (xS o il +/AF) lioS o By g (1) duwS]
Ot_gc;_glé)9og)§w\d) Ow).)mv;’ clale j» QT
oS € o3 Jy bl Conty (o in o 1) leisS
AT (83 gl 0 CeanB P clald > Ay oo oyl
ol o2aS g (s yio o VVO) SlaisS 0193 <l 5 08
O Sy 08 ST (60 yaadin 53 Caond VO clale Yo
{F oV cladsn) 18 Jolbs (caSo yio il +/VB) slasgS

A o PHC] s (B3] 1y &g szl T Conund
P ize douS 0lS )3 (S AT (65 wglie glaclale > ady)
A ady) & 2lep il o JBlas g pSlas (Y J9ax) 35
clale o /WY L op)S aST (60 e 30 Cond Y50 clale
Jodn) ssl vty +/oF b 0,8 ST (63 aukee )3 Caosdd YO+
mixe ol 93y 0 Culd) Lulyd > ady) 4 g plul o (Y
14555 (9> Caly )3 ogyS g ol 3 85 gy5k 4 g
olS ;3 (F Jsin) as Juols /o YA oSy culBy p3 g o/ AR
NV leisS G ol g3 5 /YA G555 (49,0 <l > oS
255 2] (o5 il slacdale laze S1L(F Jgds) tel oy
Msine 225 0l 5> ady) & 2lsp plul cos s 5l <o) g5
deST (93 gl ) o YE ke lpy Cond (it g2
VO cdale s ol o yieS g VY L (G068 o colBy g S
LY L gassS 900 By g S S ligd arko 1O Cuoud
Sl ohie lagygy cls adyy 1) LY Jgao) 18 Jool>
Fimwgid 3ok 39290 (G35l 2lgn Pl Mg L g 095 00yt
cble Jilisl s b 5 (Kafi et al, 2002) 1b o Ll 5
By Aol Aoy ol Aoy (G > @S Sl ()5 ST (3
Read Morgan, ) 35 o0 S y25 didyy My 51yt olen plul
.(Berntson & Bazzaz, 1996; 1996

Fiau g3 9§23 Cas
205 Sl 90 iz Slaclals Sl g5 gl g xS
OAl33l Ly aoS 0 () JS) g2 o giae Jiheg g (35 Oljee
4Sygb Ao B 0L g g 35 (lise () ST o> clale
dsocse TA) Grbee > CennB VO clle ) 555 o l5e Sl
Otk 3 CanB Y5 cale o o s g (46 3 e e
Ol Oy A8 Jool> (456 ) @pe yio 2 Jgeidee <Y
& e 3 J909S5ee V) gl 3 CeanB VO Clale > g
95540 5) pgabie ) Cuoad YE - clale )3 o 5508 g (458 5
Oiel381 L a8 bl 1) JS3) el sy (456 3 @ape 20 1 Jse
Aol aouS oSy St odle Ay S dnST (g0 cldale
G5 & g Cumd 9 355 ol o5 oy oo oy oV Jgi2)
SeST (6 Ll b g 00y (9,8 denST (6 clale dbajl L
Olie (b 1 03,5 (o0 a5 Cuwdyg S 4 Sy s Sl oS



YPA  amsad) slagasli p oS swnsl g cdald dul3dl 51

o 16 - —— Seasame ( A)
[4+1
o141 —&— Amaranthus
212
= E 10
e 8-
o
55 6
SE 4
g 2
=0
360 520 750

CO, Cocentrations (ppm)

1.2 —— Seasame (B)
2 1 —=— Amaranthus
S
[a=ll
=208
= 'E
; —_ 06 ]
= o
S =
= 0.2
0
360 520 750

CO, concentrations (ppm)

9 T 9 9055 0L 93 5,55 () 5 s () (l3me 2 ()5 ST (53 cilizie S LE 3T ) JSUS
Fig. 1- Effect of CO, concentration on (A) photosynthesis and (B) transpiration rate of two plants (sesame and amaranthus)
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Fig. 1- Emergence and seedling stages of Mooseer
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Table 1- Analysis of variance (mean of squares) for electrolyte leakage percentage from different organs in Mooseers’
ecotypes at two growth stages affected by freezing temperatures in controlled conditions

JUVESJF I NZ RT3 (EYCM PR RO
S.0.V df Electrolyte leakage
s
e 2 6.9
Replication
5] 2 390.1%*
Ecotype
L2 5 16019.8%*
Temperature
bed X oS 10 152.4%%
EcotypexTemperature
pls! 2 2386.7**
Organ
1l X g8
I o 4 374.7%%*
EcotypexOrgan
phul x Lo> 10 195 4%+
TemperaturexOrgan
plail X Loy X g8l 20 56.8%%
Ecotypex TemperaturexOrgan
25 oo 1 262
Growth stage ns
) “b)“X%f‘:‘“;l 2 181.3%*
Ecotypex Growth stage '
Ay dlsye X Lo 5 267.7%*
Temperaturex Growth stage ’
Ly dls po X Lod X oS 10 03 6%
Ecotypex Temperaturex Growth stage
Ay dls pe X plul 2 514.4%%*
OrganxGrowth stage '
Ly dls po X pll X oS 4 90.4%*
EcotypexOrganxGrowth stage
Ay s yo X plusl X Lo 10 189 6%*
TemperaturexOrganx Growth stage '
Ay als po X plail X Loy X cagS] 20 81.5%*
Ecotypex Temperature X OrganxGrowth stage '
- 214 132
Error
& 323 -
Total

Ea

o> S Jloin] pdaw )0 )5 gime g 5 gme S| pas s oy N s NS
Ns and **: non- significant and significant at the 1% probability levels, respectively.
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Table 2- Mean comparisons of interaction between ecotype and temperature on electrolyte leakage percentage from different
organs in Mooseers’ ecotypes affected by freezing temperatures in controlled conditions

(%) bewy w1 cuis
i S| (™) Electrolyte leakage (%)
Ecotype  Temperature Sy 1) A
Leaf Bulb Root

0 6 10 11
-4 7 10 20
Oloyed -8 9 11 23
Shirvan -12 10 16 35
-16 37 21 42
-20 55 51 77
0 7 8 10
-4 9 12 16
oM -8 10 13 18
Kalat -12 15 15 20
-16 22 20 28
-20 50 52 63
0 8 8 10
-4 11 9 14
0,95 -8 13 14 21
Tandoureh -12 15 16 22
-16 36 22 29
-20 45 51 52

LSD (0.01)= 5.44*

8 g sme S sy gty Jles] el 53 LSD ygasl bl 2 eslioo LSD lin 51 y208 gl oy oglis 45 lopeSibio #
* Means, that the difference between them is lower than the amount of LSD, are not significantly different at o =0.05 by LSD test.
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Table 3- Mean comparisons of interaction between temperature and growth stage on electrolyte leakage percentage from
different organs in Mooseers’ ecotypes affected by freezing temperatures in controlled conditions

(7) by pSI el
Sy Al o Lod Electrolyte leakage (%)

Growth stage Temperature § » 5w Ay
Leaf Bulb Root

0 8 10 10

-4 10 12 20

O e -8 12 14 26

Emergence -12 14 16 26

-16 24 21 29

-20 50 53 71

0 7 7 11

4 9 10 14

&l aals -8 9 11 15

Seedling -12 13 15 25

-16 39 22 36

-20 58 50 57

LSD (0.01)= 4.44*

85 gyl gxe OS] Mo yd iy Jlesin] pdaws 53 LSD g0l (sl p a0 LSD l5e 51 508 bl oy coglis a8 o lapSileo
* Means, that the difference between them is lower than the amount of LSD, are not significantly different at o =0.05 by LSD test.
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Table 4- Mean comparisons of interaction between ecotype and growth stage on electrolyte leakage percentage from different
organs in Mooseers’ ecotypes affected by freezing temperatures in controlled conditions

() bewy ps cuis
eS| Ay dls o Electrolyte leakage (%)
Ecotype  Growthstage Sy W Ay
Leaf Bulb Root
A O S 19 20 34
Olg s Emergence
Shirvan ! mLS 23 20 34
Seedling
O e 19 2 29
oM Emergence
Kalat ol zals 19 18 2
Seedling
0,95 . ok e 17 21 28
Tandoureh m‘ergerl;ce
el 26 19 21
Seedling

LSD (0.01)=3.14*

) (gl xe OS] sy iy Jlain] o 13 LSD ygajl (bl sl o LSD (50 ) yi0S gl oy gl oS Ll Solio s
* Means, that the difference between them is lower than the amount of LSD, are not significantly different at o =0.05 by LSD test.
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Table 5- Analysis of variance (mean of squares) lethal temperature of 50% samples based on electrolyte leakage (LT50;)
from different organs in Mooseers’ ecotypes in two growth stages affected by freezing temperatures in controlled conditions

i aalio ©dl3l as yd () Baigos duo yd 0+ biniS slod
S.0.V df LTS0, percentage
)‘,’S ) 2 0.3
Replication
il 2 18.6%*
Ecotype
P 2 7.9%
Organ
EcotypexOrgan
A8 dlose 1 31.2%

Growth stage
Ly dls po X oS

2 10.9%*
EcotypexGrowth stage
Wiy Al yo X plul 5 Sg
OrganxGrowth stage
Ay s yo X plisl X eST 4 14.5%%
EcotypexOrganxGrowth stage
las
34 1.6
Error
u‘f 53 -
Total

oy S Jlein] o )5 o gize o
** is significant at 1% probability level.
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Table 6- Mean comparisons of interaction effects of ecotype and growth stage on lethal temperature of 50% samples based on
electrolyte leakage (LT50,,) from different organs in Mooseers’ ecotypes affected by freezing temperatures in controlled
conditions
Ldiged duo g3 00 baiS glod
lethal temperature of 50% samples

eS| Wy ds e Sy 1™ )
Ecotype Growth stage  Leaf Bulb Root
, O e -19 -19 -18
Olg Emergence
Shirvan ! omls 17 220 -15
Seedling
A 2 -1 -1
oM Emergence 0 ’ ’
Kalat ! WLS -19 20 -20
Seedling
095 O e -20 -20 -19
Emergence
Tandoureh | ioals
¢l azly _ _ -
Seedling 15 20 20

LSD (0.01)=2.84*
5518 gyl e ST 1o )3 gy Jlais] s 5> LD gmfl ool 5 il o LSD yljee 51 208 il oy ool o logyeSibee
* Means, that the difference between them is lower than the amount of LSD, are not significantly different at o =0.05 by LSD test.
352 308 gl a2 > =V lofl )3 00 )l sled (Sl
*: The lowest evaluated temperature in experiment was -20°C.
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Fig. 2- Electrolyte leakage percentage from Mooseers’ affected by freezing temperatures in controlled conditions in ecotypes
(a), plant organ (b) and temperature (c)
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Means, that the difference between them is lower than the amount of LSD, are not significantly different at o =0.05 by LSD test.
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Fig. 3- Electrolyte leakage percentage from different organs in Mooseers’ ecotypes in emergence and seedling stages affected
by freezing temperatures in controlled conditions
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Fig. 4- Comparison of mean for lethal temperature of 50% samples based on electrolyte leakage (LT50,) in ecotypes (a) and

different organ (b) in Mooseers’ affected by freezing temperatures in controlled conditions
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Means, that the difference between them is lower than the amount of LSD, are not significantly different at a =0.05 by LSD test.
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Table 1- Result of physical and chemical soil properties (0-30 cm)
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Table 2- Mean of squares of flower, oil and Chamazulene yield of chamomile under irrigation and different fertilizers at
the first vear

~ J5 3,80es ; P
5 e axyd 30 J5 3,50 )“ 3, Sdos HosllS 3,Slae  sladle 2355 Cony;
; 0‘:__. N Fresh Flower Drv fl. omilt Chamazulene ir®
= dt yield Ty Tower oil yield yield Weed biomass
vield ~
“.)S" . 2 818.26 = 142.01 ns 13864.2 ns 166.51 ns 8334.6 ns
Replication
LJ
== 2 106550.7%** 615103%* 288064 6%* 15614 7%* 178577 .6%*
Irrigation
el oLl
‘H“Ié : 4 1151.71 154 83 657024 126.09 43564
Main error
;? 3 46060 1%* 3189 22%* 282501 %% 2310.34%* 14215 6ns
Fertilizer
L % aa8
e 6 4814 42%% 434 16%+ 17364.39%+ 249 49%% 3210.5ns
Irrigation=Fertilizer
b el
P 18 9549 92 84 498162 63 80 65991
Sub error
x \:-ll 1} ot A
(£) Sl - 29 493 621 7.55 93
CV (%)

3l o o gme pAe IS g ey Su g O Jleis] w3 b dme caip w0 ™ty ”
* and ** are significantly different at o=5% and 0=1% probability levels_ respectively and ns is non-significant.
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Table 3- Mean of squares of yield components of chamomile under irrigation and different fertilizers at the first vear

a5 polie woilam,s gy, JF slaas G ylad il ylad ol dAliolaas gl
S.0V df No.flower per plant  Anthodia diameter Stem diameter No. branch Height
)S) . 2 2733 ns 0.002ns 0.001 ns 0.178 ns 52.05%*
Replication
G 2 12774%* 1.22% 1.25%* 21.03% 643 53+
Irrigation *
el 2l
‘H“,é - 4 45.36 0.13 0.007 292 2.85
Main error
s 20%
> 3 666 48%+ 0.68%* 0.145% 19.26%+ 135;9
Fertilizer
L x a8
i 6 172.52ns 0.12ns 0.026 1s 125ns 20,97+
Irrigation=Fertilizer
s oLzl
e 18 127.86 0.08 0.043 293 4.03
Sub error
;{ =1 i A
() Sl oyt - 8.8 4.64 7.05 134 464
CV (%)

il oo cme pae S y s ) 4 0 Jlanlpdas 3 b Ces i ™"
* and ** are significant at ¢=5% and 0=1% probability levels, respectively and ns is non-significant.
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Table 4- Biomass and yield components of chamomile under irrigation and different fertilizers at the first year

JE sl ol 4L alaas Gl phad il il 15 ySlS) 8357 s
Jles sLE 2 sLE,s Anthodia Stem (e
Treatment No. flower per No. branch per diameter diameter o 1
plant plant mm (yia_La) Biomass (kg.ha)
Irrigation
s bl K
% 50field 00.83c* 9.1b 6.54a 322a 730.05¢
capacity
RN ACYAS
%70field 130.93b 10.3ab 6.06b 3.03b 871.92b
capacity
= Cadyla 8-
%, 00field 152.60a 11.7a 5.940 2.50¢ 004.03a
capacity
Fertilizer
c “;1 117.65¢ 9.1c 6.59a 3.11a 820.94b
ontro
C};;n";al 136.242 123a 6.01b 281b 916.082
e 133 5ab 10.8b 6.0b 2.90ab $84.57ab
Animal Manure
C;“'*"ﬂ 123 8bc 9.3c 6.12b 2.97ab 866.41ab
ompost

Sl ad dmyd iy Jazal a0 Sy clazal o padl el 4 cala e BV il ot e pd Snte g n bl cla il @
* Means followed by similar letters in each column are not significantly different at p=5% probability level based on Duncan
Multiple Range Test.
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Table 5- Means of flower, oil and Chamazulene yield of chamomile under irrigation and different fertilizers at the first year

o3 J8 2 ,Shes Suid J5o8les bl 3 Shos

Hajlel 3 Sles

. i .. . el el
o (LSe35 255k8) (s 0, 56ks)  (USe 3 08) (LSe35 05) (52
Treatment Fresh flower Dry flower Oil yield Chamazulene .
. 1 " 1 1 R 1 Height (cm)
vield (k g.ha™) yield (k g.ha™) (g-ha™) yield (g.ha™)
aald
872.7f* 137.97f 745.23e 64.45g 30.70h
Control
SENCYLE I
M)b ”Lﬁd 973.9de 178.00e 1108.47¢ 94.31.de 34.32¢
== Chemieal
/ aly 258
%50field oo 999.5d 187.60de 1094.83¢ 103.61cd 40.25¢f
capacity  Animal Manure
ca 971.1de 180.73e 1057.2¢d 101.36¢d 38.14f
Compost
sl -
- 939.0e 173.62¢ 1020.1ed 114.14¢ 37.251g
Control
SRS ATS o
M)b “L'MJ 1135.2b 221.84b 1556.6a 167.02a 46.21be
= Chemical
4 SR
%70field 0229 1088.9bc 202.86cd 1340.73b 151.82b 45.79¢
capacity  Animal Manure
= 1085.2bc H98.89cd 1303.07b 154.47ab 44.80cd
Compost
asld
1056.7¢ 199.35¢d 944.13d 67.47¢g 42.01de
Control =
SEICYLY ot
’ )b ”Lﬁd 1267.8a 247.14a 1343.43b 90.14def 56.49a
=i Chemical
y ald 285 -
%90field 0 1131b 210.15hc 1070.9¢d 78.02fe 53.91a
capacity  Animal Mamure
e 1116.9b 206.77be 1050.6¢ed 82.11ef 49.56b
Compost

ol 223 0 a3 SO elaaly s ‘_-Jyj R R A N 1 PRV RS S-S TS

* Means followed by similar letters in each column are not significantly different at p=5% probability level based on
Duncan Multiple Range Test.
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Table 6- Correlation coefficients between vield and its components at the first vear

I8 sl 3l aai
R INE X]
5 Slas r i 3,Sles HU5
S K0 S R T Y N - R Gib a3 il
(] u.v-'b.\." No (%, ELMJ e .
; s 3y Drv Chamazulene D Fresh ] N Anthodia Stem
Characteristics ! 0il B flower Height 0. : 5
flower yvield flower branch diameter diameter
_, vield per d
vield ‘ yield per
2 plant :
plant
bl 3 Slae )
o 0.74%*
01l Yield
ajlels 3 Sles
Chamazulene 0.29ns 0.82%*
vield
g d 5 alaas
No. flower per 0.86%* 0.56ns 0.24ns
plant
ajl J 3,8 ae
Fresh flower 0.98%* 0.65* 0.22ns .88
yield
elis,| Lo " .
B 0.92%* 0.55ns 0.13ns 0.90%* 0.95%%
Height
el 48l ol
NQ_ branch per OSQ’ * 059' 0.0811‘3 0.78115 0.88 ek O‘SS:E::E:
plant
Anthodia -0.90%% .0 74%% -0.39ns -0.85%% 0. 04%* e -0.80%F
; 0.94%*
diameter
il =
i N 5 -0.89%%  .0.38ns 0.14ns -0.85%%  _0.90%* e -0.81%F 0.76%*
Stem diameter 0.00%#
.m.,; e 0.80%* 0.46ns 0.01ns 0.944%* 0.93%#* 0.95%* 0.83%% -0.85%# -0.95%%
Biomass

& . - ns
Al o 0 )b Gne pie g o3 Y 50 Jlazs] aw 13 g I dre syl cui S e g

-

*,*% and ns are significant at 5 and 1% probability levels and non-significant. respectively.
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3ySbos ialjdl g 3 Shoe lil dgae el Jgl Jlo 5> (plansd
sySlas yr Sliz b pg> Jlo 3 o sbli &Sls 53 0,5 IS
295 Bymn pis jlog b (g )b tme SMB] g aily f el
Sljls oy bl Sl maliy g jhud (o polic i sanlie
P (568 g Ailgi e & Ngd o Cgune GlalS ol i
153,53y Slas g4y Gialidl ecel g asd )8 I, 8 0LS L]
5 oslil b ) LS 5, Slas il (Mandal et al., 2008)
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o a8 (b 53 550 Shes g g5 0395 Canj S
(Sreevalli et al., Lo g Jlgs ol jlai yolwlyy (Sis i
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oebal (il g (Mg Sy e Sl &g (Sl LS
S0 il oS olya isu 4 s i) 4 (g hwgid dlge
OblS A )3 g puileyg (EalS (Ol dgeS sladilis oyl
Sl ool &8 sl o paod 4y g 398 o0 39500 pluil 05lul ¢ Jolus
LacS 2 58258 ojlil 9, 3l plgie |y QalS 2 (ol (ogune
4 (Ashraf & Foolad, 2007) s jazcuis olals glas)l Ly
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S g oS 2y Slas 1y gy b CungraS 5 ol slmagS
4 S Jlgte sl (b )3 9 (Std 5 laulyd )3 ohag Ay
Ol o 1) (Suid (A5 e Gl (e B g il (oo 595
S 3Ll s pliond (sla3gS Cbyua 45 Jlo )3 .S
5 wodbe byl o (tlojl ol Jluw )3 a o o lame Cos
el 5 Ll ol wle 1) gynde > Slas (gb) Mo (i3
>y Slae (al3l g 05 » 6y g 00 gl olS oy Sl st
5 ol e Copde o W slodgS Gpn ccplpli 3,05 ol
Sfdes Jpax Cap (Suid G5 Lulyd )3 g Ode a3 Susb
9 S 6yl Slaal il 3 Sl gogllas (4S5 (oS
Al o LB luk

Iy yolie ©is 1)L 45 (Arancon et al., 2004) sl oLS
9 SL 23 9 B 90 3 (8 398 imen im0 il
Fyo SB Cugb) )RS5 cudibs 5 SeslS Pls cud )b il
gl (o) olS p CuwgreS 35" (Azizi et al., 2008) cu!
9 olS )5 Sass dados Slgasy sl u”h*’ u..;l)sl el
SOl 5 o ammes silbae a5 43, Sts 5 o)l JS 5 Sles
L 48,5 &g (slb gyt 13 e (LiUC & Pank, 2005)
(Sopd buly b s JJa ClwgeS Callas ol 5l aS" das o
Atiyen ) cuis b (Sojslan 5 (9,500 Cliogad 5 olewd
Coadyls b me iul3dl g PH o bl o icen o (€t al., 2000
(Mcginnis et al., 2003) cuwl olS aiy) e > O ()l
S > Jluw 0 0, Slos (lial 5y 9 0, Slos iol5-8l
1) 5 AL 5 SB 3 CangieS g I (slodgS e 51 kel
OhlSen 5 JUdl olss i 48" 3 bl o (gan sl oS
Ao e ol e s opds b e (Eghbal et al., 2004)
2 3990 el Soaged (Sa3d 5 oo polss Vil & 285
i3 it yolie 6l1es a3l el csloogs
Owced o (Arancon et al., 2005) wiy oaiS puais (gl yg0 )52
el (Arancon et al., 2004) Lap—uwl g, S cullad 2ol 38l
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Table 7- Mean of squares of flower, oil and Chamazulene yield of chamomile under irrigation and different fertilizers at the
second year

gt 2ol i 2als 63131 axyd U 7 2 ,Sles Kis I8 0ySles il 5 Slas aslels 5 Slas
S.0.V. S.0.V df Fr es‘l_;:;l‘[im e Dry flower yield Oil yield Chamazulene yield
1S
R i.’w . 2 1032.84ns 17.79 ns 10382.24ns 64.59 ns 692.8 ns
eplication
A . » iy "y
I '_'g‘ 2 73541.2%* 8961.06%* 271222.8%% 14742 5% 178022.3%*
rrigation
ol oL
I\EAJ e 4 1636.85 102.65 3990.94 39.14 750.6
ain error
oS . . .
E -'Il' 3 27266.9%* 2583.62%* 232228.95%* 4010.57%* 17030.0%*
ertilizer
£l % 265 .
Iesi "t’LH x;i_l_ i} 1136.32ns 229.82 ns 19254.61ns 383.73%* 391.2ns
rrigation> fertilizer
= 4 ol
; i) 18 1085.04 138.30 9099.22 98.11 659.7
ub error
() s ey - 3.12 57 5.16 5.69 3.0

CV (%)

il o3 e ple 115 g de 3 S 3 0 Jlein a0 b e s g

*

* and ** are significantly different at e=5% and 0=1% probability levels, respectively and ns is non-significant.
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Table 8- Mean of squares of yield components of chamomile under irrigation and different fertilizers at the second year

o y S . ) ) 20 (Sl AL olaad
sady gt i a_.»g.g)aLJs'ﬂm Gk jhd a3l yhad i £lis)
5.0V &35! No. flower per Anthodia Stem . x Heieht
- af plant diameter diameter No. branch per g
plant
5, l& 2 37.08 ns 0.0004ns 0.05ns 0.18ns 3.38ns
eplication
L i :
5 ,J} 2 11681.65%* 1. 355 1.92%* 32.91%* 690.50%
rigation
Lt oLl
DEA ol 4 11.81 0.06 0.02 0.46 4.11
ain error
oS . .
: -"]iz 3 1207.94%% 0.96%* 0.24* 2.99ns 117.34%%
ertilizer
bl X 38
Irrigationx 6 19.98ns 0.09% 0.04ns 0.34ns 2.86ns
Fertilizer
o 3 olosl
‘:i & 18 18.67 0.026 0.05 1.04 4.60
Sub error
7) E\“; “)“"‘" < 32 2,65 7.8 9.4 482
/ (7o

* and ** are significantly different at 0=3% and a=1% probability levels, respectively and ns 1s non-significant.
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Table 9-Yield components of chamomile under ivvigation and different fertilizers at the second vear

J5 sl il dA L alaay ) - i . L .
s 0 Afs N N B et
Trenlz;niur " = X =3 Anthodia diameter Stem diamerter [J;.:-
No. flower per No. branch per {mm) (mm) Height (cm)
plant plant
S
Lrrigation
il e b 0
9:50field 09, T7e* Q.30¢ 5.48a 351a 36.88c
capaciry
T P
% 70field 146.600 11416 6.08b 311k 44.681
capacity
T AR
%00 field 158.91a 12.57a 5.8k 271 52.04a
capacity
5
Fertilizer
L
= 123.68¢ 10.45b 657 3282 40.43¢
Control
“’JLH 11711 10 26ab 6.13h 321ah 42.67h
Chemical
e
= * 145.01a 11.83a 5.78¢ 292 48.24a
Aqimal Manze
C';_'E!HT 141.5Th 11.21ah 6030 3 04be 45.79
OHLPOS

il o s 2 B Jlmsd a3 Rl ails na cael il g ey e BV ol e s 3 S e g s Sl
Means followed by smular letters i each column are not sigmficantly different at 0=5% probabality level, Duncan Multple Range
Test.
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Table 10- Flower, oil and Chamazulene yield and biomass of chamomile under irrigation and different fertilizers at the second

vear
83 U5 3 ,8les S I8 5, Slas o S) oHajlels 3 Slos . .
s LE ) ] S " I.::)S)d.ul...uh).(lo.c P)S)"'a" }a‘a)j'}l._\f)a:yum._:.,
I (Usa 2 p55ks) (s 3 0 56Ls) (s 5 (susa 5 (s
Treatment Fresh flower yield  Dry flower yield Oil yield (gha) Chamazulene yield Biomass (gha™)
(kg.ha'l) (kg.ha) yiediz (gha) sl
<) Ll
Irrigation
=y b Yo
%450feld 972.1¢c* 178.63¢ 1010.92¢ 92.23b 744 4¢
capacity
TR ACYAS
0,706l 1063.1b 206.71b 1309.983 154452 §53.3b
capacity
=l ed b A
0,00field 1127.9a 233.28a 1187.44b 05.36b 087.6a
capacity
N
Fertilizer
wls
= 983.4¢ 185.59¢ 090.9b 92.43¢ §19.0¢
Control
,4:@.-.-43 1039.3b 200.0b 1084.5b 100.32¢ 838.6¢
Chemical
L a8
s 1105.4a 223.96a 1343.6a 137.18a 918.6a
Animal Manure
i 1089.5a 215.27a 1258.8a 126.13b 870.8b
Compost

il o 3 D gl 3 N2 (Glaials i gaf] el (3 e SMST (gl) g 2 10 S ta By (S sla il ¥

* Means followed by similar letters in each column are not significantly different at t=5% probability level, Duncan Multiple Range

Test.
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Table 11- Correlation coefficients between yield and its components at the second year

55 5 Sles 380as 2Bl 855 Sles aa L alass ) ) ) )
Sl . , H3ils 3 Sl ) v lis ‘ b ki il ks
< Dry &is il P Fresh s &, ol .
Characteristics - . Chamazulene _ Heioht i Anthodia Stem
flower 0il vield No. flower flower 4 No. diameter diameter
vield vield per plant yield branch
ol 28 g
Oil yield
ajlels 3 Lo
Chamazulene 0.36ns 0.87%*
yield
a5 ol
No. flower per 0.00%* 0.73%% 0.46ns
plant
ojl J5 3,8 ke
Fresh flower 0.98%* 0.78%* 0.42ns 0.91%*
yield
e 095% 064 026 005% 095k
Height
GBS g 065t 0320s 097+ 002 Q97
No. branch
L.'-“l‘ )Lﬁ
Anthodia -0,84%* -0.71%* -0.40ns -0.84%* -0,90%* -0,88%* -0.85%%
diameter
il Lo . ‘ . .
oo b 096%  -062%  -0.24ns 002 003 006 0964 081
Stem diameter
N 093*  0.56ns 0.17ns 0,93 002%% 097 096 084 096"
Biomass

05 e e

bl oo (gr )l gine pis g o>V 5 Jlais] o 13 (00 o s ol i T g
* ** and ns are significant at 5 and 1% probability levels and non-significant, respectively.

&l

Ahmadian, A., Ghanbari, A., and Galavi, M. 2009. The interaction effect of water stress and animal manure on
yield components, essential oil and chemical compositions of Cuminum cyminum. Iranian Journal of Field Crops
Research 40(1): 173-180. (In Persian with English Summary)

Arancon, N.Q., Edwards, C.A., Atiyeh, R.M., and Metzger, J.D. 2004. Effect of vermicomposts produced from
food waste on the growth and yields of greenhouse peppers. Brioresource Technology 93: 139-143.

Arancon, N.Q., Galvis P.A., and Edwards, A. 2005. Suppression of insect pest populations and damage to plants
by vermicomposts. Brioresource Technology 96(10): 1137-1142.

Arazmjoo, E., 2008. Effect of drought stress and different fertilizers on quantitative and qualitative yield of
chamomile (Matricaria chamomilla L.) case study: Sistan. MSc dissertation, Faculty of Agriculture, Zabol
University, Iran. (In Persian with English Summary)

Ashraf, M., and Foolad, M.R. 2007. Roles of glycine, betaine and proline in improving plant abiotic stress
resistance. Environmental and Experimental Botany 59: 206-216.

Atiyeh, R.M., Edwards, C.A. Subler, S., and Metzger, J.D. 2000. Earthworm-processed organic wastes as
components of horticultural potting media for growing marigold and vegetable seedlings. Compost Science and
Utilization 8(3): 215-223.

Azizi, M., rezwanee, F., Hassanzadeh Khayat, M., Lakzian, A., and Neamati, H. 2008. The effect of different
levels of vermicompost and irrigation on morphological properties and essential oil content of German
chamomile (Matricaria recutita variety Goral). Iranian Journal of Medicinal and Aromatic Plants 24(1): 82-93.
(In Persian with English Summary)

Chaudhry, M.A., Rehman, A., Naeem, M.A., and Mushtaq, N. 1999. Effect of organic and inorganic fertilizers on
nutrient contents and some properties of eroded loess soils. Pakistan Journal of Soil Science 16: 63-68.



YA o Sles sl SLl g Saxe g JT 095 £lgil B puan g Suins i 1

9- Eghball, B., Ginting, D., and Gilley, J.E. 2004. Residual effects of manure and compost applications on corn
production and soil properties. Agronomy Journal 96: 442-7.

10- Fernandez, R., Scull, R., Gonzales, J.L., Crespo, M., Sanchez, E., and Carballo, C. 1993. Effect of fertilization on
yield and quality of Matricaria reculita L. (Chamomile). Aspects of mineral nutrition of the crop. Memorias 11™
Congreso Latinoamericano de la Ciencia del Suelo. 2° Congresso cubcno de la Ciencia del Suelo 3: 891-894.

11- French, R.J., and Turner, N.C. 1991. Water deficit change dry matter partitioning and seed yield in narrow leafed
lupins. Australian Journal of Agricultural Research 42: 471- 484.

12- Grattan, S.R., and Grieve, C.M. 1999. Salinity-mineral nutrient relations in horticultural crops. Scientia
Horticulturae 78: 127-157.

13- Lal, P., Chhipa, B.R., and Kumar, A. 1993. Salt affected soil and crop production: a modern synthesis. Agro
Botanical Publishers, India, 375 pp.

14- Liuc, J., and Pank, B. 2005. Effect of vermicompost and fertility levels on growth and oil yield of Roman
chamomile. Scientia Pharmaceutica 46: 63-69.

15- Mallanagouda, B. 1995. Effects of N, P, K and FMY on growth parameters of onion, garlic and coriander.
Journal of Medic and Aromatic Plant Science 4: 916-918.

16- Mandal, K., Saravanan, R., and Maiti, S. 2008. Effect of different levels of N, P and K on downy mildew
(Peronospora plantaginis) and seed yield of Plantago ovata. Crop Protection 27(6): 988-995.

17- Marschner, H. 1995. Mineral Nutrition of Higher Plants. 2" Academic Press. Ltd. London 889 pp.

18- Mcginnis, M., Cooke, A., Bilderback, T., and Lorscheider, M. 2003. Organic fertilizers for basil transplant
production. Acta Horticulturea 491: 213- 218.

19- Mohammadkhani, N., and Heidari, R. 2007. Effects of water stress on respiration, photosynthetic pigments and
water content in tow Maize cultivar. Pakistan Journal of Biological Science 10(22): 4022-4028.

20- Munns, R. 1993. Physiological process limiting plant growth in saline soil: some dogmas and hypotheses. Plant,
Cell and Environment 16: 15-24.

21- Ogbonnaya, C.L., Nwalozie, M.C., Roy-Macauley, H., and Annerose, D.J.M. 1998. Growth and water relations
of Kenaf (Hibiscus cannabinus L.) under water deficit on a sandy soil. Industrial Crops and Products 8: 65-76.

22-Reddy, A.R., Chaitanya, K.V., and Vivekanandan, M. 2004. Drought induced responses of photosynthesis and
antioxidant metabolism in higher plants. Journal of Plant Physiology161: 1189-1202.

23-Solinas, V., and Deiana, S. 1996. Effect of water and nutritional conditions on the Rosmarinus officinalis L.
phenolic fraction and essential oil yields. Italian Eppos 19: 189-198.

24- Sreevalli, Y., Baskaran, K., Chandrashekara, R., kuikkarni, R., SuShil Hasan, S., Samresh, D., Kukre, J., Ashok,
A., Sharmar Singh, K., Srikant, S., and Rakesh, T. 2001. Preliminary observations on the effect of irrigation
frequency and genotypes on yield and alkaloid concentration in petriwinkle. Journal of Medicinal and Aromatic
Plant Science 22: 356-358.

25- Wagner, T. 1993. Chamomile production in Slovenia. Acta Horticulturae 344: 476-478.



Journal of Agroecology
Vol. 3, No. 3, Fall 2011, p. 396-405

@?ﬁ»’rlzﬁ

329U (ol oy &y it
FAF-Fed .o TR Gl ¥ oylad ¥ al>

b g L ,u ol gs (Crocus sativus L.) Of e ) ‘5ufﬁ¢..:.s 2% 6ol andlae

" e deme 5 7 Glhals (g sage dmedliie Cgem Yl il e 205w Sl 1525
W/ ANY 2l ol

WAL F Y 1y fyb

dASS>

Ol 0205 (5 sl (03l (g5 sebate 4 ot (el sl 3 (2B g Ny (laglin jped 13 g (sl ulide ) BadS y
=i Jold (g50liS pllas ol 4 by e leMbl .as ploxil VWAA JLo j> (Crocus sativus L.) olyhej (gjy0lis pllas 5Ls oy g )l0L

S olatl Ly 5y glacile oo g iomal3slSe 5 05 csilel g o cpliands dlga 5358 ol (ooly5 Y ammo A5 eoliadl — el (slo
Condg ;> aalllan 3)50 (slopgrcatS & Cusl cllae ol Sl (5l (a3l @l (85 )15 Llosig 455 3)90 9 45 (6] oz 4l oy
(ol pasls slasel Vee J) 00 5l i b (ggle (gilitel & addllan )90 o555l j1 o> A/VA Sgas Laid )15 )58 (g5l 5l 1 gllase
U plss ol 3 oplanl el bl (pSike 390 OO/NVY oles aslllas 3y90 (slapprauiSilo 55 ool Cowddy jliel oy Al Cowd
Bios (ol 4 adlllas 3y (cladotiw 09,5 lee 50 el Cowddy FO/+Q 5 ¥VIY 55 &y (9l g divyw (sl )] HlEe 9 YAUXS adlllae 390 dilais
Dy i jtel S 5l )3 ¥olo N g YAIVY b s i oyl g Ol g gml 53150 5 w5eds (cliog )3y laie 00 S’ bl duoyd (55208
Oy 4 (o yisd Wl (o)l pld 399 (ooy5 S cl ()bl (L S s else 02 et oS ol LS P 4 P (3 )S) b
de)ie Canng olyie Jymame 51 GallS wal)3 (g)gliS (slmosles 4y (s ytand e )Ly (il Sl g ply oy 4y (g y2and ¢(55y5LS
Y0¥ SR XIFY o 0nd S5 belge (sl p 4 p 908y Sl adel s 4y ol sl 039p Ol Bpaas lie g ladel s ol e

piY byd |y elenl cdgibo 5 (oolaidl sliy ol <)) ¢ aobo
59U 5)lk porde 29 4B e )3 (el e ol
Hansen, ) coul sael 1oy (65)9LiS zly (slapsmm (olasil
(1996

CLIE Gl (6558 3)50 ) Jsere Gl SIS ) &
Sla Sy 29 (Vie pluw g (LKigh olee ) 63L]
mlo (Rigby & Caceres, 2001) 5,ls 5525 job (65)5L8
Iy ()8 slaodlys 5l o5 8ol (Tisdell, 1996) wlidss 5y
Rl 0l 515 )3 (65)5liS 6yl sl mree by Gl @
Olls8l 4 aslasaly s (Hansen, 1996) pwils alas 1 - ldisce
RS 3‘9—" ow b LS‘)’. (gl > B slaosly 51 oolazuwl
)l wa.ob).s 20 95 D99 L: Cowl P)Y Jya.’xo .))544& 9 Sk
3929 )b (65)9liS (bl (Shy 4w p (el olul gjyolis’
:(Rasul & Thapa, 2003) s,

Sy meleed g lonenn BY /e o) e fo ¥R ANR A/YE X/ NVEF

b (6559l syl (S Ls coxin 1 glS (W0} lg

doddo

I Soliste S g 05 Slae (8 loMasl plas aile (5)luk

oL oplply ol 03,8 Ty calisee slaand, ylolis, IS o8y
(Afraz, 1997) ol JSiko 55 (6559l sl o) 5 38> oy
$5y9LiS slaog s (Beus & Dunlop, 1994) oMUy ¢ ywge
Olye ) g4 s g Saae (cladeS g la Sl 5 ealil wile
o) Mk S e o3 S ikae ()l @ ey sl (Sl
Rasul & ) el Jusl (55,5li8 sl slosas ks el wlio 4
(Smyth & Dumanski, Mol ;y 09,5,S < (Thapa, 2003
oo i cblis Sy SialS g el il L L 1993)

(8505l 025 tils (655 05819,51 Al ol ) (ggelily ip 4 -V 5 Y
o8l (g5y5lsS 0uSitily bils Ml g cuslys 05,8 Hbobiwl cin yuy oKl
(e oKl (Jare pale 8aSiaghy skl g iy

(E-mail: Zahra.hatamy@yahoo.com 2 g 0w 5 )



YAV Lol spgrcdas o ;lal asdlla

03,5 o 09,5 W 50 cdominn V¥ Lol 1y gd 139y 0 daslro
yid o (i O @ (hie dlge Slods bl dles 5 el
Szl (S Ugol JLil (licé yobie cypin cLroged (S
S cblis ol oslitl da iScdl 3,8 (il oS
Lo «(55)sliS (e h))) i «(5j)sliS (e @ie
MAFF" ) ceul (65,0 5 sl sbail ¢ lasxo Conyj Ca oo
J(cited in Webster, 1999

N gamo 3 Shos 155 3 50 Jlss o5 Sl o) on
(Sands & ygeay 5 juiw 35 )18 okl 3)50 5 2y
Slee 4], Ccijla e gyl asLs Podmore, 2000)
Elie 2 1y ol g a55,8 osliul (650l glub oLyl pasls
odizled G jlarsne (ylanly (asld a0y I saoie YL
I S SB Gos o | 5l coxio 25 VD ol 295
IS 9 (0 el (e ) Ol Gas g 0395 o515 S
=1y &35 s Jom slaie (Tellarini & Caporali, 2000)
4538 o3kl WLal 55 03les g oledeS deyje 93 6yl dualiie
x4 (Gowda & Jayaramaiah, 1998) L)Ll 41545
il Copde o) g5 Sl (gdae dlge (A Cope
3Slas oyramis 0ol LS5 L edl adls cy e o
Slie colas 5 wledbl SlaSaes wilys g ()lg ¢ Jguamo
2,8 oalatwl i 3 gy e g)lul byl sl 1y edlgils

Shplo &Y¥s e 5l S (Crocus sativus L) ol yse;
B izl g e, )3 | (glosas i 45 Cal oS pao
byl 4 (Tajiani & Koopahi, 2005; Ghorbani, 2006) | yac
(Tajiani & Koopahi, 2005) ;58 (¢l avg5 b (¢l 2ol
Baces (sl 98 LIl g Libsl pptS ¢3S gy S o slig)
Olese an ool glee ol o e Lo jo oylyee 5 bassSades
YVVoA) S 5 o (Vs o oy Lol olSiuls
Kafi et al., ) coul il |y (Jlo 5 o0 V8+) s o ([LSa
Ve ol 3 olyis g olsee ¥+ -0 Jlo LT bl 5 (2002
b e Slas dds S 5l o AYTY olse 4 S 59 45
.(Ghorbani, 2006)

SlopscaiS » gylhl pasld o S b ol adlas
e 0 Sl e gl gl gz 5 i
Bblie (=l )3 (559liS (5l oy po 2 39290 lge 5 Lo ls
Gl 0 ploo]

4- Ministry of agriculture, forestry and fisheries
(MAFF)
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6- Integrated pest management (IPM)
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1- Weighting sum
2- Backward stepwise analysis
3- Multiple linear regression
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Table 1- Classification of research indicators and values
for group from 100 scores of sustainability index
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Socio-economic
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o 15
Yield
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Chemical and organic fertilizers
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Weed control
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Water and irrigation
Tillage and machinery
‘ub 4
Livestock
&
100
Total
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Table 2- The mean sustainability index of saffron agroecosystems in Birjand and Qaen
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Region Means of sustainability index
o 37.20
Birjand

o 45.09

Qaen

ok 39.46

Mean
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Table 3- The average score of several indicators and sustainability index of saffron agroecosystems in Birjand and Qaen
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Socio-economic
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Water and irrigation
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Tillage and machinery
P 136 137 33.93 34.37
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Sustainability Index
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Fig. 1- Amoeba graph of the sustainability indicators for under study saffron farms

slopllas (o)lobl laage Laodles au (SKwly 4> jl o
15 Lo yodiS oS o o 51l 03,51 ol |y alllas 3,50 (5,5LS
bl sl lagbyy 5l @)l 58 hleS 5 CleS (gladlate
Aol Gl o)l O (o3l gl (65,5 b oS 555 olazul
Karimzade ) paio o3l o =5 dslllas I odal s ol
5 ,Lid coov (gyll wiuw &5 3l Lis (Moghadam, 2006
2 s oA 39 5l Bpmn IS Gl g S o
2,5 . (Beta vulgaris L.) ub s cel);

o boiye Slial 4o )> ¥ /0F ()2 3)50 ) 0lyiej o plicS
wi:l_uo ..\_’.))5" Cwddo I) u_cl)) J}M ..\:Jy L;wa 05;
omle slalo 3 olyie; 3Slac) i DY 3 Shae Sl
LS 3 eSS O )b (pl > adlllae 3550 )l50 US55 (e
FIV X158 iy an (plB g i adlaie 93 0 S8 dn g
I 510> ol (Il aeish <ol 039 550 3 S5k
(V) JS=i 53 nl8 g iz At 93 gy v S5l 3 g0
ol 04 031y L

39 el 3 i) AN 3, S (e (g )5 i
Sy ddlaie 93 2 53 £l5e cnl 3 2l olul pasls b adllae
(Y JS5) ad o iz o> A mdaws jd (B g

(Iravani & Darban sbewl 5Ly 5 (Slgpl Gingin mls
1 3,Skes e o Sl sine custo dlail, ,Sily Astaneh, 2004)
Ol GHLSpasS (il eyt slopllss (5l 5 p S Jguanee
bl ol

by oo jl 0,8 oyl jlutel 2 IS8T olse 31,00 (S
allln 390 3blin s el CuilS g5 ] e o cadlS
il 0390 il adlS pmile ) odlital pie 5 gl caiS
(Behnia, iy .255,5 dasvus oyl 5l oo jlitel Cdlys a4y oxie &S
o pghie & Jlo Jlex e (b oS 393 ddlas 5 35 2008)
Pl ol 0,Slos ol 3 sl oS 5 IS gy 1
Fobey S8 gy olyie deze o 38 Vb b oS cdl s s S
OBl 3y S g ) 9 Mdloe 50 3 Ses 13 &gy oS5 5l
Ol 3 3)8des 039y @al)8 (glaS Bl b I it aay sbojl
sl 039yl (S14S” G I by,
Soasel cwdany jlsial (gl jlSe (sladominn 09)5"  0gMe

bl s 2D (292 ol litel ol (g2 ol LY 1)
ot 392 oS 5l 5 51 i Ol B s Colag 5 g oalisl 590
ol g3 addllas )90 £)l50 Ao yd Voo p3 golol (slp ealil 590
el adllae )50 £ )l50 5l Suga A5 csl oS 035 (55 )b
b bl pasbs jlael Ve ggoome j jlitel dw a5 docian o
ol i (i 5518 4 B A leds S 0 Jols
i) Yl g5k ol )3 adllas 3590 (555liS slapllss 5> (g0, 15
odd e cslyy 3 Ol Gpan lie S yeb 4 5 O il
 aallls 3y gl 53 (o)Ll OF Byime e (Sils
2 LS ) exSo pio Y dgus (B 40 5 ¥V r dgis iy
CL‘_CI)) 30 A..j d)_‘a.a g.,‘_u)l.uo ul)_m A Cuuwd &S ol 0dg JL»
9 b @lie jlagy 0 B3latul Bo)b 5l wa g 039 JYL (o jie;



¥ ol ey spgcdls jo (5 lwl axdllae

Frequency (*s)

<1

HRirjand
Oam
g-10 16>

Bfaximum yvield of saffron (g o)

R g Wy allaio 93 )3 axdllan 3,90 5150 ;3 (R1y0 Jo 31 0)5) )85 3,50es S Tas —F JSUS
Fig. 2- Maximum yield of saffron under the study farms in both Birjand and Qaen regions
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Fig. 3- Relation between saffron yield (g.m™) and sustainability index in the under study farms
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Effect of insufficient irrigation on plant dry mater and remobilization in three
spring safflower genotypes (Carthamus tinctorius L.)
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Abstract

In order to investigate the effect of insufficient irrigation on remobilization percent and plant dry
mater in three spring safflower (Cartamus tinctorius L.) genotypes, a field experiment was conducted
at Research Farm, Faculty of Agriculture, the University of Birjand, Iran, during 2008-2009, as a spilt
plot arrangement based on randomized complete block design with four replications. Irrigation
regimes (full irrigation (whole season irrigation), irrigation until grain filling, irrigation until
flowering, and irrigation until heading-bud) and genotypes (Mahali Isfahan (a local variety), Isfahan
28 and IL111) were arranged in main plots and subplots, respectively. Results showed that three
safflower genotypes had different responses to different irrigation regimes in terms of total dry matter;
leaf, stem and head dry mater in flowering and maturity stages, harvest index and percent of
remobilization. With increasing duration of irrigation disruption, plant dry matter in all genotypes
reduced, and reduction in these criteria in IL111 was the highest under conditions of irrigation until
heading-bud. Furthermore, the share of remobilization to heads was increased by increasing duration
of irrigation disruption. Among disruption irrigation levels, the highest and the lowest percentage of
remobilization were obtained in irrigation until heading-bud and full irrigation stages, respectively.
Moreover, IL111 genotype due to has higher harvest index, early maturity and increased senescence of
leaves had the highest percent of remobilization from stem and other leaves. Based on the results,
remobilization is an important way to compensate drought stress effects; it can be a proper
characteristic of semi-dwarf cultivars in comparison with old cultivars. Grain yield can improve by
increasing sink capacity which increase remobilization under terminal drought stress.

Keywords: Flowering, Harvest index, Irrigation, Maturity, Oil seed
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The effect of different crop plant densities on radiation absorption and use
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Abstract

In order to determinate the effects of plant densities in intercropped corn (Zea mays L.) and bean
(Phaseolus vulgaris L.) on radiation absorption and use efficiency, an experiment was conducted at
the Agricultural Research Station, Ferdowsi University of Mashhad, Iran during growing season of
2007-2008. This experiment was conducted in low input system. A randomized complete block design
with three replications was used. Treatments were included bean intercropping with corn in normal
density of bean plus 10%, 20% and 30% excess bean C (B+10%), C (B+20%), C (B+30%), increasing
in density bean intercropping with corn in normal density of corn plus 10%, 20% and 30% excess corn
B (C+10%), B (C+20%), B (C+30%) and sole crops of corn (C) and bean (B). Results indicated that
leaf area index, radiation absorption, total dry matter and radiation use efficiency of corn increased in
all intercropped treatments compared to sole cropping, but it reversed for bean. It seems that
complementary and facilitative effects of intercropping were more for corn. Range of corn and bean
radiation use efficiency was from 1.92 g.MJ* (in sole cropping) and 0.72 g.MJ™* {in (C+30%)
(B+30%)} to 2.30 g.MJ™*{in C (B+30%)} and 1.45 g.MJ™ (in sole cropping), respectively.

Keywords: Leaf Area Index, Light absorption, Radiation Use Efficiency, Row-intercropping, Total dry matter
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Effect of different methods of soil fertility increasing via application of organic,
chemical and biological fertilizers on grain yield and quality of canola (Brassica
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Abstract

Different resource of fertilizers had an effect on grain yield, oil and grain quality. Information
regarding the effect of simultaneous application of organic, chemical and biological fertilizers on
canola (Brassica napus L.) traits is not available. In order to study the effect of different systems of
soil fertility on grain yield and quality of canola (Talayeh cultivar), an experiment was conducted at
experimental farm of Agricultural Research Center of Sanandaj, Iran, during two growing seasons of
2007-2008 and 2008-2009. The experimental units were arranged as split plots based on randomized
complete blocks design with three replications. Main plots consisted of five methods for obtaining the
basal fertilizers requirement including (N;): farm yard manure; (N,): compost; (Ns): chemical
fertilizers; (Ng4): farm yard manure + compost and (Ns): farm yard manure + compost + chemical
fertilizers; and control (Ng). Sub plots consisted four levels of biofertilizers were (B,): Bacillus lentus
and Pseudomonas putida; (B,): Trichoderma harzianum; (Bs): Bacillus lentus and Pseudomonas
putida and Trichoderma harzianum; and (B,): control, (without biofertilizers). Results showed that
basal fertilizers and biofertilizers have a significant effect on grain yield. The highest grain yield was
obtained from Ns treatment in which organic and chemical fertilizers were applied simultaneously
applied. Basal fertilizers, biofertilizers have a significant effect on leaf chlorophyll. The highest
nitrogen content (42.85 mg.g™") and least amount of (N/S) were obtained from Ns treatment. The
highest oil percent was obtained from N; and N, treatments and highest oil yield was obtained from Ns
treatment. Finally, application of organic manure and biofertilizers with chemical fertilizer led to an
increase in yield and quality of canola grain.
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L.) in mushroom compost, biological fertilizer and urea application
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Abstract

More nitrogen use efficiency in crops is important for maintaining and developing sustainable
agriculture. In order to study the effect of different levels of mushroom compost and different resource
of nitrogen on vyield, yield attributes and nitrogen use efficiency of wheat (Triticum aestivum L.), an
experiment was conducted at Faculty of Agriculture, Ferdowsi University of Mashhad, Iran, during
2009-2010. A completely randomized block design with three replications and 18 treatments was
used. The experimental treatments were all combination of different levels of mushroom compost (0,
10, 20, 40, 80 and 160 t.ha™) and three different resources of nitrogen [control (no fertilizer), urea
fertilizer (150 kg.ha™) and nitroxin biofertilizer (including Azotobacter sp. and Azospirillum sp.)].
Results indicated that dry matter, plant height, number of grains per plant, grain weight per plant and
1000 grain weight were increased significantly with gradually increasing levels of mushroom
compost, while harvest index and nitrogen use efficiency were decreased with increasing mushroom
compost levels. Grain weight and number of grains per plant and 1000 grains weight were increased
4.70, 2.98 and 1.56 times compared with control (without any fertilizer or any additives), respectively.
In addition, results showed that urea fertilizer and nitroxin biofertilizer had significant effects on
mentioned traits. However, results of present study suggest that nitroxin might not be suitable and
successful biofertilizer to wheat production, if there is organic matter deficiency in the soil.

Keywords: Harvest index, Nitroxin biofertilizer, Organic fertilizer, Urea fertilizer
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Effects of Azospirillum lipoferum on seedling characteristics derived from
sunflower (Helianthus annus L.) seed water deficit conditions
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Abstract

Seedling characteristics of different sunflower (Helianthus annus L.) cultivars under drought stress
and inoculation with the Azospirillum lipoferum in a spilt-factorial layout based on randomized
complete block design with three replications were evaluated. Treatments included dehydration stress
(seed produced on maternal plants which irrigated after 60 (desirable irrigation), 120 (medium stress),
180 mm (severe stress) evaporation from evaporation pan class A), different sunflower cultivars
(Lakomka, Master, Favorite, Soor and Armavirosky) and inoculation with bacteria (Azospirillum
lipoferum and control). Bacteria allocated in the main plots and seeds which derived from dehydration
stress conditions and different cultivars were allocated in sub plots as a factorial layout. Results
showed that the time of seedling emergence, seedling vigor index, leaf petiole, stem and seedling dry
weight were increased 14, 44, 30, 31, 22 and 27 percent by inoculating with bacteria, respectively.
The percent of Seedling emergence of seeds derived from medium stress 48 percent was more than
optimal irrigation conditions. Final appearance, speed of emergence, emergence index, dry weight and
stamina seedling resulting from severe stress conditions were decreased compared with optimal
irrigation. Seedling emergence of seeds derived from medium stress which inoculated with bacteria
increased by 9 percent. Emergence speed index, appearance, stamina and seedling dry weights of
seeds which inoculated with bacteria increased at medium and sever water stress. With consideration
of the effect of dehydration stress on germination and seedling emergence, seed inoculation with
bacteria improved seedling emergence and seedling vigor of seeds derived from dehydration stress
conditions.

Keywords: Growth stimulus, Seedling dry weight, Seedling emergence, Seedling healthy
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An evaluation of the impact of the endophyte fungus Piriformospora indica on
some traits of barley (Hordeum vulgare L.) in drought stress
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Abstract

Microbial endophytes, which make one of the most important classes of soil microorganisms,
induce genetic, physiological and ecological alterations in their host plant and thus increase its yield
and enable its cultivation in saline or dry soils or in climates facing biotic and abiotic stresses. The
endophyte fungus Piriformospora indica exhibits a high effect in plant growth and increased
resistance against environmental tensions like drought and salinity, as well as against phytopathogens.
This work was intended to study the potential of P. indica in enhancing growth and elevating drought
resistance in barley (Hordeum vulgare L.) during 2010. A greenhouse trial of completely randomized
design with two fungal treatments (inoculated vs. non-inoculated) and three drought levels (F.C., 50%
F.C. and 25% F.C.) with four repeats was conducted in greenhouse of Agricultural Biotechnology
Research Institute (Isfahan). The results indicate that the fungus P. indica has accompanied biomass
increments of both shoot and root parts in the inoculated plant compared to the control, as in
inoculated plant, total shoot dry weight and root dry weight were increased by 39 and 46 percent,
respectively. Also, in stress conditions RWC in inoculated plant was greater. In addition to the growth
increasing activity, the effective role of the fungus in enhancing barley growth and yield under drought
conditions (especially at the 25% F.C. level) is evident. According to the results, and to the fact that
the fungus can be cultured on artificial (host-plant-free) growth medium, this fungus can be
contemplated as making a growth stimulating agent and in producing biological fertilizer for use in
crops; and it might take a significant role toward a sustainable agriculture. The application of this
fungus can also be beneficial in increasing growth and production of crops such as barley and wheat
under the dry conditions widely encountered in Iran.
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Abstract

In order to evaluate the effects of biofertilizer on soybean (Glycine max L.) seed vigor that
produced under water deficit condition and related traits, an experiment was conducted in a factorial
layout based of complete randomized block design with four replications at the research greenhouse of
Aboureihan campus- Tehran University, Iran. Experimental treatments were include biofertilizer (seed
inoculation with Bradyrhizobium japonicum, co-inoculation with Bradyrhizobium japonicum and
Pseudomonas fluorescens, co-inoculation with Bradyrhizobium japonicum and Glomus mosseae),
Cultivar (Zalta Zalha and ClarkxHobbit line) and water deficit stress [irrigation plants after 50 (normal
irrigation), 100 (medium stress), 150 (sever stress) mm evaporation from pan class A, in parents field].
Results showed that the water deficit stress had negative effects on seed quality and seedling
emergence percentage, mean daily seedling emergence, root, leaf and shoot dry weight, number of
nodule were decreased. ZaltaZalha cultivar had higher shoot dry weight and number of leaf compared
with other cultivars. Applications of biofertilzer was effective on stem diameter, root, leaf and shoot
dry weight, number of leaf and nodule and those attributes increased by co-inoculation of
Bradyrhizobium japonicum and Glomus mosseae. Also, use of biofertilizer in stress levels was
effective on stem dry weight. Stem dry weight was increased by Co-inoculation of cultivar seeds with
Bradyrhizobium japonicum and Glomus mosseae.
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Biodiversity of carabidae beetles (Coleoptera: Carabidae) in agroecosystems of
Azadshahr region, Golestan province, Northern Iran

M. Rezaye-Nodeh', A. Afshari®", M. Yazdanian? and G.H. Assadeh®
Submitted: 14-04-2011
Accepted: 24-06-2011

Abstract

Ground beetles (Family Carabidae) with more than 40,000 described species worldwide are one of
the most important generalist predators in agroecosystems. Because of their habit of feeding on
agricultural pests and weed seeds, in this study we tried to assess their biodiversity in agroecosystems
of Azadshahr region, eastern Golestan province. Samples were collected for some main crops, using
pitfall traps during 2009 and 2010 and two indices, including Simpson's reciprocal index and
Shannon-Weaver index were used to measure diversity and structure of the community. Results
showed that there were a high species richness of ground beetles in this region and 24, 22, 18, 18 and
12 species were identified in rape seed, wheat, tomato, broad bean and soybean fields, respectively.
Dominant species in these crops were Harpalus distinguendus Duftchmid, Agonum dorsale
(Pontoppidan), Poecilus cupreus (L.), Agonum dorsale (Pontoppidan), and Harpalus rufipes (De
Geer), respectively. The values of Shannon and Simpson indices in these ecosystems were 2.16, 2.57,
1.81, 2.22 and 2.00, and 4.93, 10.09, 4.21, 6.16 and 6.12, respectively. The highest (7.1+£0.85) and the
lowest (0.45+£0.12) numbers of beetles were captured in margins of rape seed and soybean fields,
respectively.
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Effects of elevated carbon dioxide concentrations on some morphological and
physiological characteristics of sesame (Sesamum indicum L.) and amaranthus
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Abstract

Carbon dioxide is the most important resource for crop growth. In order to investigate the effect of
elevated CO, concentration on morphological and physiological characteristics of sesame (Sesamum
indicum L.) and amaranthus (Amaranthus retroflexus L.) an experiment was conducted in greenhouse
conditions. The experiment was factorial based on randomized complete block design with six
treatments and three replications. Different CO, concentrations (including 360, 520 and 750 ppm) on
monoculture and mixture of two species were investigated. The results indicated that plant height,
node number, internode and stem dry weight had significant differences in the CO, concentrations.
Elevated CO, concentration caused increasing plant height, node number, internode and stem dry
weight in sesame and monoculture was better than mixtures, but in the amaranthus, elevated CO;
concentration resulted is decreasing plant height, node number, and internode and stem dry weight.
Number and length of branches and their dry weight had significant different in CO, concentrations.
So, effect of elevated CO, concentration was positive for sesame and negative for amaranthus. In
amaranthus, monoculture was more successful than mixture. In the sesame, yield was included number
and weight capsule and in the amaranthus was included total seed weight, that both had significant
affected. Elevated CO, concentration had positive effect on yield of sesame and negative effect on
yield of amaranthus. In the sesame, monoculture was more successful. The effect of elevated CO,
concentration was significant on transpiration and photosynthesis rates. In the sesame, elevated CO,
concentration increased transpiration and photosynthesis rates and decreased them in the amaranthus.
In the sesame, shoot total length and root dry weight was significantly different in CO, concentrations
and increased by elevated CO, concentration, but in the amaranthus, decreased by elevated CO,
concentration. In the both species, monoculture was more successful. R/S ratio had significant

difference in CO, concentration. In the sesame, elevated CO, concentration decreased, but in the
amaranthus increased. However, results showed that elevated CO, concentration in the sesame as a Cs
and thermophilic plant, resulted in successful growth and production. In the amaranthus, there was not
effect by elevated CO, concentration, but high temperature due to elevated CO, concentration caused
short growth season and decreased production.
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Effects of freezing stress on electrolyte leakage of Persian shallot (Allium
altissimum Regel.) under controlled condition
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Abstract

In order to evaluate the effect of freezing stress on electrolyte leakage of three Mooseers’ (Allium
altissimum Regel.) ecotypes (Shirvan, Kalat and Tandoureh), a factorial experiment based on
completely randomized design with three replications was carried out under the controlled conditions
in the Faculty of Agricultural, Ferdowsi University of Mashhad, Iran, during 2009. Plants were grown
in natural conditions to acclimate with the growth condition, and then at two growth stages of
emergence and seedling were transferred to the thermogradiant freezer with the six freezing
temperatures (0,-4, -8,-12, -16 and -20 °C). Cell membrane integrity was measured by electrolyte
leakage (EL) index and the lethal temperature 50% (LT50) of samples were determined based on this
index. The results showed that electrolyte leakage percentage and LT50, were significantly affected
by experimental treatments. As the temperature decreased, EL (%) of leaf, bulb and root of all
ecotypes was significantly increased. In the all freezing temperatures, the highest and the lowest
electrolyte leakage was observed in the root and leaf in the emergence stage. Shirvan ecotype at two
growth stage (emergence and seedling) showed the highest root electrolyte leakage and hence showed
the lowest freezing tolerance in comparison with Kalat and Tandoreh ecotypes. The lowest and highest
LT50, due to freezing were observed in Kalat, Tandoureh ecotype and Shirvan ecotype, respectively.
At seedling stage, Shirvan ecotype’s root showed the highest LT50, which was more sensitive to
freezing temperatures in comparison with leaf and bulb. Among all ecotypes, Kalat and Tandoreh
ecotypes showed the lowest electrolyte leakage percentage, the lowest LT50, and the most tolerance to
the freezing stress.
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Study of the yield and its components of chamomile (Matricaria chamomilla L.)
under drought stress and organic and inorganic fertilizers using and their
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Abstract

Management of organic and inorganic fertilizer application and residual of them are very important
in their effect on environment and plant yield. In order to determine the effect of drought stress and
different amendments on flower, essential oil and Chamazulene yield and its components of
Matricaria chamomilla L., this study was conducted as a split plot design with three replications, at
Agricultural Research Station of Zabol University, Iran, during two growing seasons of 2007-2008
and 2008-2009. Treatments included W, (non stress), W, (75% FC) and W3 (50% FC) as main plot
and three kind of residual’s fertilizers: F; (non fertilizer), F, (chemical fertilizer), F3 (manure) and F,
(compost) as sub plot that using in the first year. Results showed that water stress at W3 treatment
reduced dry and fresh flower yield at both years. Low drought stress increased essential oil and
Chamazulene yield however high drought stress decreased these variable. Chemical fertilizer caused
to make the highest yield and essential oil in the first year, but in the second year, that had no different
with control treatment (without fertilizer). The residue of animal manure and compost enhanced
flower, oil and Chamazulene yield at the second year. In addition, animal manure and compost under
drought stress in first year and under all water conditions in second year reached to the best
guantitative and qualitative yield and application of them was recommendable.
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Abstract

This research was conducted during 2009 at a regional scale in Birjand and Qaen counties,
Southern Khorasan, as an attempt to develop a sustainability index (SI) for quantifying the
sustainability of saffron agroecosystem. The information of these agroecosystems, including socio-
economic, agronomic and ecological indicators was collected using guestionnaires and was subjected
to statistical analysis. The average Sl in these agroecosystems was 39.46 for whole studied region, and
37.20 and 45.09 for Birjand and Qaen, respectively. These low indices show the undesirable
sustainability condition of saffron agroecosystems. In general, only 9.18 percent of all farmers
achieved to a Sl equal to or more than 50 and the highest score was 55.12. Among all indicators, the
lowest obtained values of total for each indicator was belong to the tillage and machinery (28.31%),
and water and irrigation (30.01%). The stepwise regression analysis indicated that most important
factors determinaning Sl for these agroecosystems were presence of livestock in farms, summer
irrigation, availability of agricultural promoter, availability of insurance and loan, once plowing,
availability agriculture inputs, the gross income from saffron yield, saffron farm size, other incomes,
and water consumption. Resulted coefficient from the stepwise analysis for above factors respectively
consist of: 3.42, 2.99, 2.54, 1.36, 1.29, 0.0049, 0.00031, 0.00000042 and -0.0005.
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