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Fig. 1- The effects of (A) inoculation with biofertilizers and (B) water volume per irrigation on sesame height
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Means within a bar followed by the same letters are not significantly different at 5% probability level according to DMRT.
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Table 2-(A) Interaction effect between inoculation with biofertilizers and (B) water volume per irrigation on sesame height
and leaf relative water content
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100 62 a* 33.13 ef
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* Means within a column followed by the same letters are not significantly different based on Duncan’s test at 5% probability level.
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Means within a bar followed by the same letters are not significantly different at 5% probability level according to DMRT.
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Fig. 4- The effect of inoculation with biofertilizers on leaf dry weight for sesame
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Means followed by the same letters are not significantly different at 5% probability level according to DMRT.



A bl cagi pp p0 O Cilido slapze 3 S5elam s 5l (om)

__ 20 (B
’ a
S0 ] ab 250 1 (A
= b E_ a
=140 4 % 200 - .
— = b
@ S 150 - b
= =

100 1 ]
= = 100 A
= =

a0 4 °
= ]
£ g 90
- a
w 04 T T 5 o T T T
100 200 300 @@Q @%)Q d\)% {\{\é
Water volumes perirrigation {ml) B &S 3 S
&
o
o

SouiS Bl S (g 2 (85l Cugi g 3 O e (0) 5 Sl SagS b als () F1 -0 U
Fig. 5- The effects of (A) inoculation with biofertilizers and (B) water volume per irrigation on stem dry weight for sesame
)85 doyd gy Jleis] grdaw 1 Sl (glatebiaiy gesl olel o ()l ime BMST (S5 pa 1> S giio gy gyl (gla 3 Sikie
Means within a bar followed by the same letters are not significantly different at 5% probability level according to DMRT.

o (B
o
— a
£ :
— 40 C
i
o
=
e
j=1
wr
E=)
o
xr 0 . .
100 200 300

Water volumes per irrigation (mi)

Root specific lenght {cm)

o
o

m
o

B
o

8]
=

o

i} (A
a

| | | I

J I |

& & & )

A& =L ) &

S N & d
Q‘O
o

=5

S8 aidyy (ogates Jobo p1 )l Catgh g 33 O o (O) 9 S ol (S35 b el () 51 -1 JSU3
Fig. 6- The effects of (A) inoculation with biofertilizers and (B) water volume per irrigation on root specific for sesame
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Fig. 7- The effects of (A) inoculation with biofertilizers and (B) water volume per irrigation on root dry weight for sesame
85 S iy Jlein] a3 5SSl (clasebisia (gl wlul p (gl5 gime BMEB) ¢SSy 40 St g (il sl Sl
Means within a bar followed by the same letters are not significantly different at 5% probability level according to DMRT.

40

100 20
Water volumes per irrigation{ml)

a a (B
b I [
0 I ; .
0 300

40 a a 5 (A
b
30 4
=
o 20 A
w)
10 A
0 T T T
. . N
Cg\\ _*{\\ ‘\}GJ \SQ
iy & ~ K
N N K ©
\{\0
2
QI)\O

SoxS pio Judg IS 2as 1 (5l Cugi b p3 O a2 () 9 Sufglam SWasS L el (W) ST -A JSS
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Table 1- Physical and chemical properties of experimental soil before planting

SBcdl (ppm) pawby  (PPM) Jwd (1) JS 0o SepSlcole A sl
Soil texture K (ppm) P (ppm) Total N (%) EC (dS/m) pH
Silty loam 120 11 0.07 1.1 7.76

gl oyl ) a3l 3590 CuwgpoS (5059 Liladuin Y Jgua
Table 2- Characteristics of vermicompost used in the experiment

CowgoS 0)9  (w0)3) (15954 (w0,3) yhuud (0)0) pawly  abaw! (S Colan
Vermicompost  Nitrogen (%) Phosphorus (%)  Potassium (%) pH EC (dS.m™)
1.5 1.5 1.2 1.2 8.2
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Table 1- Energy equivalent in crop production agroecosystems
adbiw b odls £ (U2 ,3) waly &5 Jolre Fers
Types of input and output ~ Unit (inha)  Energy equivalent Reference
$3959 W53l 1Al
A. Input energy

el g8 - h 1.96 [Mohammadi & Omid, 2010]
1. Human labor
Y M_L’ -y h 62.7 [Samavatean et al., 2010]
2. Machinery
hed SS9 =¥ L 51.33 [Samavatean et al., 2010]
3. Diesel fuel
hord slodgs =¥ kg
4. Chemical fertilizer
s (el 66.14 [Erdal et al., 2007]
(a) Nitrogen
©lind (o 12.44 [Erdal et al., 2007]
(b) Phosphate (P,Os)
resbt (e 11.15 [Erdal et al., 2007]
(c) Potassium (K,0)
; _ k
u*‘%_’ oS -0 g 0.30 [Esengun et al., 2007]
5. Animal manure
s il k
s el =# g 120 [Demircan et al., 2006]
6. Pesticides
_ - kWh 3.6
a7 (590 Y [Rafiee et al., 2010]
7. Electricity ,
i m -
sl ._‘ _A _ 0.63 [Hatirli et al., 2005]
8.Water for irrigation
oM k
e it g 147 [Ozkan et al., 2004]
9. Cereal grain
S ydo =)+ k
g Hd ) 9 6.9 [Hoeppner et al., 2005]
10. Alfalfa seed
>9SSl
B. Output energy
M ) kg 147 [Ozkan et al., 2004]
1. Cereal grain
M 2lSs ol — k
e il ol - g 125 [Ozkan et al., 2004]
2. Cereal straw
e k
wxigy adgle -V 9 17.77 [Hoeppner et al., 2005]
3. Alfalfa forage
oy g W Sl il J93lSe 6551 5L dnly g gy ol 5

7 83909 8551 e 10 (55 o (00 a3 dnmlne
R L%L“F’LE’PH » 639‘)9 sloodles J5 Soa s VI 4y 1, Jiols sae b sl @y oS 4y o350
J9i2 52 o @l &8 4 3)0p g dslro oliile S il 1> gy (Ahmad & Khan, 2009) (1 kWh=3.6 MJ)
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Table 2- Amounts of energy inputs and outputs (per hectare) in wheat, corn and alfalfa production systems

() g a1y 1l 42 lado
a3l b 035 g5 Quantity per unit area (ha)
Types of input and output o pas O A?Igfi
Irrigated wheat Corn afta
82979 sl Al
A. Input energy
(celo) Gl g9y
1. Human labor (hr) 90.5 268.2 316.92
(sbs) 31 gile 777 127.4 14
2. Machinery (hr) 15 ' 0.9
() et 25 144.26 193.97 380.37
3. Diesel fuel (1) ' ' :
(p)55hS) olowd glodsS
4. Chemical fertilizer (kg)
Ofos (Al 123.43 279.04 92
(a) Nitrogen
(P2Os) clivs [o- 70.17 88.82 57.5
(b) Phosphate (P,0s) ' ' '
(K20) pols (2 23 46 138
(c) Potassium (K,0)
(p)S54S) g slasgs = 5000
5. Animal manure (kg) 5000 0
(p5515) s edl - 24 57 L5
6. Pesticides (kg) ' ’
(el SlgskS) it S 5955 =Y 2899 4906 3368.5
7. Electricity (kWh) '
(cxSeyze) ()bl T =A 5850
8.Water for irrigation (m?) 8669.2 6563.7
et 250 24.59 48.07
9. Cereal grain
Wodluw 1o
B. Output
(p,59kS) oM aly - 5304.52 9180 0
1. Cereal grain (kg)
(ps55kS) gy ddgle b oM ilSy ol —¥ 6483.3 0 13510

2. Cereal straw or alfalfa forage (kg)
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Table 3- Energy equivalents of input and output in irrigated wheat, corn and alfalfa agroecosystems

di XV <y gy
Irrigated wheat Corn Alfalfa
odluw b 035 g b asly gl3l @ slado T aaly gl3l @ slado T asly gl3l @ 4lade
Types of input and output (;usa) % (,us2) % () %
Quantity per unit Quantity per unit Quantity per unit
area (ha) area (ha) area (ha)
$29,9 SBs3 ! Al

A. Input energy

(coebo) ladl 555 177.38 0.42 525.67 0.81 621.16 111

1. Human Iapor (hr)

(cacbu) 1 ile 4874.92 11.59 7987.98 12.32 8834.43 15.78
2. Machinery (hr)
("::J? s CEg 8123.28 19.32 10922.45 16.85 21418.63 38.28
3. Diesel fuel (L)
(pS9S) elrowd slades
4. Chemical fertilizer (kg)
‘;‘3”? () 8163 19.41 18455.70 28.48 6084.83 10.87
(a) Nitrogen
(b) Phosphate (P,05) 872.91 2.08 1104.92 1.70 721.62 1.29
(K20) wasliy (&

(c) Potassium (K,0) 256.45 0.61 512.9 0.79 1578.72 2.82
(pS545) s> slodss =0 1500 357 1500 2.31 0 0
5. Animal manure (kg) '

< i ] 0.68
(p53ks) lngis <l - 288 324 0.50 180 0.33
6. Pesticides (kg)
looleS) g iU (59,65 =Y 10436.4 24.82 17661.6 27.25
(celo 12053.34 21.54
7. Electricity (kwh)
(caini) bl 1 A 3685.5 8.76
8.Water for irrigation (m?) >461.60 843 1313 739
Y 3675 8.74
e E\. 361.47 0.56 331.68 0.59
9. Cereal grain
S35 el 42052.8 100 64818.29 100 55959.59 100
Total Input Energy
&5 Woskiw
B. Output Energy
(p754) <3k b 1197645 1904 134946 100 0 0
1. Cereal grain (kg)
g digle L M alSg ol Y
¢ 81041.25 50.96
(p55kS) 0 0 240072.07 100
2. Cereal straw or alfalfa
forage (kg)
391 5 modlins 159017.7 100 100 100

Total Output Energy
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Table 4- Energy and water indicators in irrigated wheat, corn and alfalfa agroecosystems

o> [ ..\>|5 ,ad.f C.’J)S LY
Index Unit Wheat Corn Alfalfa
b 2,Skoe kg 530452 9180 0
Grain yield
: Slos k
G g0 g 6483.3 0 0
Straw yield
: k
sle 38 g 0 0 13510
Alfalfa forage yield .
5 o m
e 5850 8669.2 6563.7
Consumed water
3929 S35 Mlha® 420528 64818.29 55959.59
Input energy
3929 S5 kwhhal 11681.34 18005.08 15544.33
Input energy
o 83y Mdha'  159017.7 134946  240072.07
Output energy
S %f"fls MJ.MJ* 3.78 2.08 4.29
Energy use efficiency
ol Byae d)ﬁ"_)‘(_f kg,m3 0.9 1.05 2.06
Water productivity
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Table 1- Sugar beet production system/locations evaluated in Khorasan provinces, Iran
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*M, S and T: are mechanized, semi-mechanized and traditional systems, respectively.
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Table 2- Type and weighted average of pesticides used in different sugar beet production systems in Khorasan provinces,

Iran
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Fig. 1- The effect of pesticides used in different sugar beet production systems in Khorassan provinces based on EIQ model:
(a) EIQ for used pesticide, (b) The effect of pesticide on farm worker component, (c) The effect of pesticide on consumer and

leaching component, and (d) The effect of pesticide on ecological component
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Fig. 2- The proportion of ecological component (E-FUR), farm worker component (W-FUR), and consumer and leaching
component (CL-FUR) in EIQ-FUR determination in different sugar beet production systems in Khorassan provinces
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Fig. 3- Comparison of EIQ-FUR weighted average for different types of pesticides used in each production system in sugar
beet production in Khorassan provinces
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Fig. 4- Relationship between EIQ-FUR and sugar beet yield adjusted to 16% of sugar concentration in different sugar beet

production systems in Khorassan provinces
The pale square shows the average.
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Table 4- The intraction of region and field age on flower yield and stigma of saffron
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Fig. 3- Regression between filed age and flower yield (right) and stigma yield of saffron
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Table 2- Proposed land qualities and characteristics for rainfed land evaluation in the study area
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Table 3- Mean climatic factors during the growth period of the crops in the study area
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Fig. 1- The effect of intercropping of Kochia scoparia L. and Panicum antidotale Retz.on total dry weights during growing

season
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Table 2- The effect of intercropping treatments on kochia, blue panic grass and total yields during two clippings
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* Means followed by similar letter in each column are not significantly different at the 5% probability level- using Duncan’s
Multiple Range Test
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Table 3- The effect of intercropping treatments on total land equivalent ratio

Treatment Relative yield of blue panic grass _ Relative yield of kochia Total LER
s IO 5 i VD 0.38a* 0.36b* 0.74%*
75% blue panic grass, 25% kochia (T,)
Lo 70 5 oyl 70 0.18b 0.68a 0.86
50% blue panic grass, 75% kochia (T5)
LS 7Y0 5 3] 770 0.11b 0.66a 0.77

25% blue panic grass, 75% kochia (T,)
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+ Means followed by similar letter are not significantly different at the 5% probability level (using Duncan’s Multiple Range Test).
#% Means of this column are not significantly different at the 5% probability level.
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Table 2- The effect of intercropping treatments on fodder quality in 1t and 2™ clipping
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grass (Ty)
LudoS /¥D g 43, /Y0
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LudoS /YD g 43, /Y0
25% blue panic 6.50 18.9b 49.97 282 7.79 122 55.2abc 29.9
grass, 75% kochia
(Ta)
leass 70 812 2006 5097 269 8.75 156  5l8a 28.1
100% kochia (Ts)
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# Means followed by similar letter are not significantly different at the 5% probability level - using Duncan’s Multiple Range

Test
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Table 1- Species which observed in studied area

ote o

Scientific Name

4&igS oL
Specie's Name

Solanum melongena L. Eggplant Slbresly
Legenaria vulgaris Seringe. Squash 98
Solanum tuberosum L. Potato (505
Lycopersicum esculentum L. Tomato LIty
Cucumis sativus L. Cucumber s )] ‘5“4’:;
. . Crop species
Allium cepa L. Onion ke
Triticum aestivum L. Wheat pus
Capsicum frutescens L. Pepper Jals
--- vegetables ol jums
Prunud domestica L. Plum Al
Armeniaca bulgar L. Apricot sy
Prunus armeniaca L. s ol
Prunus cerasus L. Sour Cherry JUl
pyrus communis L. Pear il
Juglans regia L. Walnut 93,5 b s
Malus domestica Borkh. Apple " Garden species
Prunus divaricata Ehrh. Peach PES
Elaeagnus angustifolia L. Oleaster S
Vitis vinifera L. Grapes )5Sl
Diospyros lotus L. Persimmon PUPSES
Prunus avium L. Cherry oS

Althaea officinalis L.
Rosa damascena L.
Gladiolus callianthus L.
Chrysanthemum indicum L.
Lilium longiflorum Thunb.
portulaca grandiflora L.
Syringa vulgaris L.
Rosa hybrida L.
Pelargonium spp.

Marshmallow s
Damask rose RVCN

Sword lily
Chrysanths
Easter lily
Sun plant
Lilac
Rosa
Pelargonium

95l
posd ) SlaisS
Ornamental Species
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Table 1- Analysis variance (means of squares) of some morphological of savory inoculated with mycorrhiza under drought

stress condition
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Table 2- Mean comparisons of some morphological traits in savory with mycorhiza inoculation affected by drought stress
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*Means with the same letter(s) in each column and for each component are not significantly different at p<0.05 probability level
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Table 3- Analysis of variance (means of squares) of some physiological traits of savory inoculated with mycorrhiza under
drought stress condition
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Table 4- Mean comparisons of some physiological traits of savory inoculated with mycorrhiza under drought stress condition
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* Means within a column followed by the same letters and for each component have not significantly different based on Duncan’s

test at 5% probability level.
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Fig. 1- Interaction between drought stress and mycorrhizal fungi on proline content leaf of savory

2 I sladsSlse L g geas 29 )y 5 (it 3)Slos & 45 405

ss-See GLalS ) ((Sid [T cond Sy sl sl S5l
S sl (sl Joily JialS sl g 0980 plsl yide
olalS ) Ol cas ;s conge Olyss ol ples 35,5 o

S u.u‘)_ﬂ L LYy u;‘ 5 el Cd & C;L; U»L,,I),
G 4S9y Sl oolistl gy (il o bl (il s

Do oo 813565 ] ) ]
s ot Osdm) Jals 4y ¢y _ws Guversiformis L., etunicatum L.

sGuversiformis L. oS as o s ol cote (159500

&bo

Amirabadi, M., Seifi, M., Rejali, F., and Ardakani, M.R. 2012. Study the concentration of macroelements in
forage mays (Zea mays L.) (SC 704) as effected by inoculation with mycorrhizal fungi and Azotobacter
chroococcum under different levels of nitrogen. Journal of Agroecology 4(1): 33-40.

Aslani, Z., Hassani, A., Rasooli Sadaghiyani, Sefidkon, F., and Barin, M. 2011. Effect of two fungi species of
arbuscular mycorrhizal (Glomus mosseae L. and Glomus intraradices L.) on growth, chlorophyll contents and
P oncentration in Basil (Ocimum basilicum L.) under drought stress conditions. Iranian Journal of Medicinal
and Aromatic Plants 27(3): 471-486. (In Persian with English Summary)

Abdul-Naser, A. 1998. Effects of inoculation Glumus interaradices on growth, nutrient uptake and metabolic
activities of squash plants under drought stress condition, Annuals of Agricultural. Science Cairo 1: 119-133.
Abdelhafez, A.A., and Abdel-Monsief, R.A. 2006. Effects of VA mycorrhizal inoculation on growth, yield and
nutrient content of cantaloupe and cucumber under different water regimes. Journal of Agriculture and
Biological Sciences 2(6): 503-508.

Aliasgharzad, N., Neyshabouri, M.R., and Salimi, G. 2006. Effects of arbuscular mycorrhizal fungi and
Bradyrhizobium japonicum on drought stress of soybean. Biologia Bratislava 19: 324-328.

Al-Karaki, G.N., Al-Raddad, A., and Clark, R.B. 1998. Water stress and mycorrhizal isolates effects on growth
and nutrient acquisition of wheat. Journal of Plant Nutrition 21: §91-902.

Auge, R.M. 2001. Water relation drought and vesicular arbuscular mycorrhizal symbiosis. Mycorrhizae 11: 3-
42,

Auge, R.M., Stodola, A.J.W., Tims, J.E., and Saxton, A.M. 2001. Moisture retention properties of a
mycorrhizal soil. Plant and Soil. 230: 87-97.

Azcon-Aguilar, C., and Barea, .M. 1997. Applying mycorrhiza biotechnology to horticulture: Significance
and potentials. Scientia Horticulture 68: 1-24.



AT bl oF o o o ol (6559l ol pgo a5 pis \ VP

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

31-

32-

33-

Baher, Z.F., Mirza, M., Ghorbanli, M., and Rezaii, M.B. 2001. The influence of water stress on plant height,
herbal and essential oil yield and composition in Satureja hortensis L. Flavour and Fragrance Journal 17(4):

275-277.

Bates, L.S., Waldern, R.P., and Teave, [.D. 1973. Rapid determination of free proline for water stress studies.
Plant and soil 39: 205-107.

Bearden, B.N. 2001. Influence of arbuscular mycorrhizal fungi on soil structure and soil water characteristics
of vertisols. Plant and Soil 229: 245-258.

Deans, S.G., and Svoboda, K.P. 1989. Antibacterial activity of summer savory (Satureja hortensis L.) essential
oil and its constituents. Journal of Horticultural Science 64: 205— 210.

Emami, A. 1996. Analytical methods for plant analyses. Soil and Water Research Institute, Research
Department, Agricultural Education and Development, Iran, Technical Report 1: 147-53.

Hajhashemi, V., Sadraei, H., Ghannadi, A.R., and Mohseni, M. 2000. Antispasmodic and anti- diarrhoel effect
of Satureja hortensis L. essential oil. Journal of Ethnopharmacology 71: 187-192.

Hassani, A., and Omidbaigi, R. 2002. Effect of water stress on some morphological, physiological and
metabolical characteristics in basil (Ocuimm basilicum L.). Journal of Agricultural Sciences 12(3): 47-59. (In
Persian)

Hu, Y., and Schmidhalter, U. 2005. Drought and salinity: A comparison of their effects on mineral nutrition of
plants. Plant Nutrition 168: 541-549.

Jacob, H., and Clark, G. 2002. Methods of Soil Analysis. Part IV Physical Method. Soil Science Inc. Madison,
Wisconsin, USA 1692 pp.

James, B., Rodel, D., Lorettu, U., Reynaldo, E., and Tariq, H. 2008. Effect of vesicular arboscular mycorrhiza
(VAM) fungi inoculation on coppicing ability and drought resistance of Senna Spectabilis. Pakistan Journal of
Botany 40(5):2217-2224.

Khalafallah, A.A., and Abo-Ghalia, H.H. 2008. Effect of arbuscular mycorrhizal fungi on the metabolic
products and activity of antioxidant system in wheat plants subjected to short-term water stress, followed by
recovery at different growth stages. Journal of Applied Sciences Research 4(5): 559-569.

Khalid, K.A. 2006. Influence of water stress on growth, essential oil and chemical composition of herbs
(Ocimum sp.). International. Agrophysics 20: 289- 296.

Khalied, A.S., and Elkhider, R.A. 1993. Vesicular-arbuscular mycorrhizas and soil salinity. Mycorrhiza 4: 45-
57.

Khalvati, M. A., Mzafar, A., and Schmidhalter, U. 2005. Quantification of water uptake by arbuscular-
mycorrhizal hypha and its signification for leaf growth, water relations and gas exchange of barley subjected to
drought stress. Plant Biology Stuttgart 7(6): 706-712.

Nadiu, T., and Naraly, A. 2001.Screening of drought tolerance in green gram (Vigna radiate L. Wilczeek)
genotypes under reducing soil moisture, Indian Journal of Plant Physiology 6(2):197-201.

Panwar, J.D.S. 1993. Response of VAM and Azospirillum inoculation to water status and grain yield in wheat
under water stress conditions. Indian Journal of Plant Physiology 36: 41-43.

Pessarakli, M., Tuber, J.T., and Tuker, T.C. 1989. Protein synthesis in green bean under salt stress with two
nitrogen sources. Journal of Plant Nutrition 12: 1361-1377.

Porcel, R., Barea, J.M., and Ruiz-Lozano, J.M. 2004. Arbuscular mycorrhizal influence on leaf water potential,
solute accumulation, and oxidative stress in soybean plants subjected to drought stress. Journal of
Experimental Botany 55: 1743-1750.

Ruiz-Lozano, J.M. 2003. Arbuscular mycorrhizal symbiosis and alleviation of osmotic strees, new perspectives
for molecular studies. Mycorrhiza 13: 309-17.

Ruiz-Lozano, J.M., and Azcon, R. 1997. Effect of calcium application on the tolerance of mycorrhizal lettuce
plants to polyethylene glycol-induced water stress. Symbiosis 45: 135-139.

Ruiz-Lozano, J.M., Azcon, R. and Gomez, M., 1995. Effects of arbuscular- mycorrhizal Glomus species on
drought tolerance: Physiological and nutritional plant responses. Applied and Environmental Microbiology
61(2): 456-460.

Santos, M.S., and Alejo, N.O. 1994. Effect of water stress on growth, osmotic potential and solute
accumulation in cultivars form chili pepper. Plant Science 96: 21-29.

Sensoy, S., Demir, S., Turkmen, O., Erdinc, C., Burak, and Savur, O. 2007. Responses of some different
pepper (Capsicum annum L.) genotypes to inoculation with two different arbuscular mycorrhizal fungi.
Scientia Horticulturae 113: 92-95.

Smith, S. E., Facelli, E., and Pope, S. 2010. Plant performance in stressful environments: interpreting new and
established knowledge of the roles of arbuscular mycorrhizas. Plant and Soil 326: 3-20.



VWV 0 5e g jmdadyon s 51 (5 1 2 132595 @) 9 (SCiis i il

34- Song, H. 2005. Effects of VAM on host plant in the condition of drought stress and its Mechanisms. Electronic
Journal of Biology 1(3): 44-48.

35- Subramanian, K.S., and Charest, C. 1997. Nutritional, growth and reproductive responses of maize (Zea mays
L.) to arbuscular mycorrhizal inoculation during and after drought stress at tasselling. Mycorrhiza 7: 25-32.

36- Wu, Q.S., and Xia, R.X. 2006. Arbuscular mycorrhizal fungi influence growth, osmotic adjustment and
photosynthesis of citrus under well-watered and water stress conditions. Journal of Plant Physiology 163: 417-
425.

37- Wu, Q.S., Xia, R.X., Zou, Y.N., and Wang, G.Y. 2007. Osmotic solute responses of mycorrhizal citrus
(Poncitrus trifoliate) seedlings to drought stress. Acta physiologica Plantarum 29: 543-549.

38- Zuccarini, P. 2007. Mycorrhizal infection ameliorates chlorophyll content and nutrient uptake of lettuce
exposed to saline irrigation. Plant Soil Environment 53(7): 283-289.



Journal of Agroecology
Vol. 5, No. 2, Summer 2013, p. 178-187

i

S39LS (bl ooy &y i
WASIAY .o ATAY bl ¥ oo o al

mar S 5 53 Subls 5l ey kS 5 5 Shas () Do paS 5 (bl oS SU L5
PR W st o ol Lyl ,3 s (Lycopersicon esculentum Mill.) gt

Y s\ .
SrS s 9 L Sl j5 0
VWA /A A/Y C‘_.ﬁl.i)} @)U

2SS

95y Slas Wy o (gluleS Sl oy jolaiods iulojl cpl ol GbB Loly) 5 Ol Grae (ilodine sla,Kal, 51 (S oylol o5

PSS A b by JolS claSol )b LB > )9S <904 (Lycopersicon esculentum Milll) (55 bas 63 08, 5 a8 Slaw
Rio 4 Early Urbanalll 55,5ass3 o3, 95 Jols (inlojl sl jlos 0 plowl WAR-Re ely5 Jlo )3 Slgibe (65,5liS cligions olKium)
= )bl Calisen gobaus 130 487 8y (Ui ol g A (oS pused St I i yia oo YWr 9 Ve e A o LIS e ke 9 grand
d._>9§ 090 EC 9 u,sﬁ)‘._fl.u ‘L)"?iJ 4&99)15 ‘J9l>u .\Al> 3‘9.0 ch b)gn& ©gao J9]o ©9x0 (439 :L_gsl 4> )0 0ga0 Sl 44;9.! &LOJ)‘ L;Lhu»l.w
gl duoyd gy Jloin ] prlaws 13 S0y 5 (255 oo EC (sla ot ls (cly 55 ialejl 350 pB)] 3 j3 re o> gty Jlein] prdaww j5 (553
2SI oge 459 3635ke VEIVA) diaa 5L 05s0 dlia of yio ko VIED) ogs0 Jobo of o il AYIA) &gy £las)] oy iy AiSl> (63 jixe
oS 3 (+IVA) o by JSse {DIAF) oSty e (i 5 (ol S5 55 yin oo P o 5} (p Sk AIY) S 3,k 5 (453
sl sl il el )l o o ool o Sl bl cul @l (S 55 31 el A Sl s sto e\ Y+ o 53 (30,30 )

Sl it ladote (ppnad (S (Sis J

g St wuldl b 65988 Glal 298 o0 g Gloa (2lie el
Sy Gumdg oz 3 sl (lOlnse glgn g Ol b SUS ass
s 3 dliee Solal g (Sto s sloole (b > Jpuame
Sepaskhah & ) ol u g oaiiSagamme Jolo el pali (500
595 odlaiwl Ly ol yob axwgs 9 4y .(Khajehabdollahi, 2005
1y el aldl s Loyl 5 (6 damd cmped Of i 51 9581
3,5 daled s 1y (65,0liS” Clade slacudgizne g 00l yiul3dl
aS 395 0 bl olS j> Sloj Ol 3gueS i (Evans, 2009)
el ySan yol oyl il o] Gl 5l a8 olS 8Ly O liee
yg0 93 2 dg3g b g Ll il b Ol sl i Ml cde
o 3 L ol Ol 1S Joilty g (ol il SholS 2L,
posae Ml ady (el g beaijg) (b diey el (53,
cage (il ol Gl (s Cald 4SS Jhee p 1wl Ol S
by Sfdnid sladnlp oAb Jie g g Hub ialS
Faroog et al., ) 55 0 oL Syo g i Siis plooil o 9 A5,

95 e i IS e St o5,k 15l (g2 jlg

Aodlo

»LS (Lycopersicon esculentum Mill.) 55,84 545
Cygmo 4 (6 ypunsS 3blioys 48T bl sinjiam odlgl I ol
b By s olS lgicds dliine 3blio 55 o dlukis
IR Sy ol (5550 9 (29> Sl (o2 olS
ua‘lda alos ‘LmOf:“’bﬁ &ly" OLZ)IJ LS cwl oo s g
) s A (noSd 9 (e el B (I sl ((559)8
4565 oyl by sl bod oy peaslio LS o sla] il Codlus jo
ol do Gd 4 sy g48g 9 ol 31,5 le dnd Yo B YV oy
-u,av G a/d Ox olﬁf ()JI BWJ) ‘_g‘): pH uJ)JwLA W g0 doduo
.(Peyvast, 2009) Ll

Ll pote 09, 5wl i ylS 3lo (comiils 5 Hbskiwl cuip 4 =Y 4 )
‘_;l.,g_b)‘ d”"" ol&Kuisly Lg)');l..if Hl.c ISLEHN
(Email: behsmaiel@yahoo.com  :Jstus odiwy 55 —%)

3- Solanaceae


http://fa.wikipedia.org/wiki/Ø¢Ù�Ø±Û�Ú©Ø§Û�_Ø¬Ù�Ù�Ø¨Û�
http://fa.wikipedia.org/wiki/Ø¢Ù�Ø±Û�Ú©Ø§Û�_Ù�Ø±Ú©Ø²Û�
http://fa.wikipedia.org/w/index.php?title=%D9%84%DB%8C%DA%A9%D9%88%D9%BE%D9%86&action=edit&redlink=1
mailto:behsmaiel@yahoo.com

WV gy Sluogas 1 ookal o5 5T 25

L g 9 3190

3l JalS SlacSal B 55 JygSle oty il 5
Ol e (sl @lio 9 (559l Clidod o] 53 155 4w b
o8l )3 ozl gl 05,8 Ll AR el b 3 Ul
Srb Job 4idd A g a3 VF ol Clathe )3 )5S 5
sleodly bl .caol oads @l byd adaws 51 o IYVY glas)l b
el yio Juo YAA dilate cpl dojlyy S0l buweio awlidlgs
S 4 S 0350 g b podess U Siiddas 3blis s i dilaio oyl
Eamome oly S il an )3 =YYl JBlis 5 YAIVD ] aVls clod
ol yio oo Voo o Gl s gy die YO UL (S50
Early Urbanalll 55,8455 o5, 5 Jols dolojl (sl o
25 gie dee VYo g Vee e Fe )bl ks k> 4 Ri0 grand
Dby y) (R8s pBl sl g A NS s Sl
5 3)90 (e andad aS A5 (39,8 Jol am3 > (SNl
S Gy Jlan ol o YIEXD slal b tlegl &8 Y (ol
WAS e oo d bl la e )S a5 Caydy 90 &S Dy
) o Jolh 85 ploxl didy g (o2 g CS Clles
=395 35 o gBle Br hd) g9, Ly Jolgh 5 sio Ol WV
plSie 58S Sppio SLS gl dnjos @l oll 2 (o2
s 395 £ S5kSV - copgl 365 £ S5k Ve (B iy (3Loonle]
L e 390 (e d ol Slilgas £S5l V0 ¢ 5 lind
A Ay (g9 dbul Iy b 00l mye e Voo Colu
g asbl, Jlasl Lol faoj 4 ond odle] olaelis cutiguos)l pow
Jles! s oyl e g3 oas 4 il (slaelis cuts cgn
05hee sl ol Jols 285 Spso s)ll o5 o sles
A & golal glajles sl (Reidee V+) 59 32 3)5 9 55
A4S a5 S 5l e yte oo VYo g Ve

0gily 5y g yeoed ool alopo pm 30l (Sl
St et 5l 4545 s gy (ALS oy 9 Sl
!y (Zomorodi et al., 2006) v 48,3 s j> +/A S5 y3an S
A8 oMl FAO (o3loiiy (9) 5l (25 oy (s
s a olS Wby 0)90 g, opl »> (ZOmorodi et al., 2006)
dloto Wby dls o 2 )3 (AL (5)55 9 255 g 0 e > pe
A Gl 3985 Gas 9 SB cdl @ dag b )bl o dlolé g
o 9 Ol bl b (gl a8 cslond &) Jghie )5 Juame
5o YO s gy JBls lawgie (gyd &S cunl (gladlaio
Olad 325 sladse b b o8 asl e 4l 1> 2o 930 Cepus
o1 pasd cilin ol (sl 1y 355 23 olye 53 (LS oyt
.(Zomorodi et al., 2006)

S sS  (SE e (K3 Isni o3 5] (K (2008
Olpee & jiwgid &S daud o u;b Ol Ll bl e jiwgd el
ledsly el s &by 5l e Ygomo b il woys 00 b ¥
b GLSt i)l b )bl & (SYsb (Siid b oo d90 Fiiwgd
sl dales o]y g (SuS 5 el abl awslb Jlsa
03,5 s el G S 3 53 s sy a5 ol Blae
9 4l ¢l Jor gy siio b i ot g 008 S 4 o
(Wien et al., 1999) cuils salgs Jlisa 1y 5 Shee jzals bl

alos> )‘1 ‘S)L»JTW_{ agmen Dbj) 9 :..j OI)DU. VW) J,:JJ 4
Ly Jgmame adsi jolaieasy 13l sl Lo o a5 cusl o Sl
48,5 )1, 8 angi 590 O dgueS byl b g iSlas dgw g ey
[y R o)‘l_?l u_cl))‘ ‘_’JL:aLS LY Lm)lS\a:l) Q,{I d),f)lfd.g Ll
Wang et al., ) xS Jooo Asy Juad Job 0 1) (o (35 (o lade
R PN C)’)Si e dl)-.’ A L;}‘Sl):.wl d)L.sTﬂ,f .(2001
BA_.»L@J}\ADKA w&l{bol)@d‘;wl uT .39».05 ja)l).wuk)
3,8 sty ilsal d)bipf sl 5l ol Gan copl pogde
(Kheyrabi et al., 1996) cul I

ol &35 (a8 Slogas ool o8 WU oy @l
—A+) Al aw adss o (V¥ o SV pLS))) (Zea mays L.)
$o jlow 48 o i oleduol 2bT 548 Clidiog olSiw! > JolS
ohey S lgisar 9 ) g Il plo ol (bl oy
Salemi & ) o arog &) £yl5e (oylal jd )l o pis
g by cuilyy jadls Lials caw oyl o5 .(Mosharaf, 2006
Setaria italica ) alsg, p> o5 » ol By lonsly yiols8l
=L .(Seghatoleslam et al., 2005) . ((L.) P. Beauv
ol L) s G 53 oty dls po )3 ()bl o5 B o
s (aalS (mraze Jole 3 (o)l pas b g)lel o8 (2ald)
ddome JLasl y ((naih + aalS 5 canaly + gabaoue (A
oL (Helianthus annus L.) 4,5 oLl o6, Sis ol
Ll )3 oo, Kol plB)) 55 Siis odle same J! yl5me 45 ol
A5l 5 g 0Oy J>])A ):L.» )l Fda ¢(ga &l d\,l>/w P Lg)Lj pf
Karimi-Kakhaki & )5 ;S 55 3, Slos jialS 45 0o
slo g jl (S (5,845 oS oyl 4 axg5 L . (Sepehri, 2010
2 Obmew e 3 ) Mg gaw cp iy 9 M8l oo Slogee wre
@y 5 ol e @y b 2y90 Sl lie e 1 )l L
90 ,))_§,L°,c 9 My p Lg)LJ W.{ )ul; )9]4‘,44\; ).aol> L9“°‘>° ‘U"‘)’L‘
g ol lulypd )3 ol5)5liS lawgs CiS 3)90 9 gl (534255 o8,
A5 plosl gl olse



IVAY (Ll ¥ oyl b ale> (6559l (cwlils pgo a9 s A

VO Ve slod Ly dyuo )Ll 50 59, Vo e dy g 00 (ginditam
U Jg) S CulsS (g S A (50455 315 e 42y
ygn yj Slio g 013,85 6y paiges Liulesl 3590 (slaaas 5l L
PH ;l ooliwl L oads p Ko (sladige pH .85 51,8 oLl
W08yl b eSS Lw Metrohm 691 y.

b e e 955185 () 4 (S ) Jglne el Slga
an Yo sled 3 (55,84565 ol e diged ol jlohd wis
As el ol cdale g ooy )3 megiS] 8y edie (g4 3,5 Sle
Zomorodi et ) 15,5 oslitl ylage Ol jl olSwd 3,5 s slp
(al., 2006

g plegidy Sl oliwd Sl odlatul b (59 Sk 5 (155
-o3lasl (Olives Barba et al., 2006) l,LSex o b)bsedsl o,
SAS 9.1 (o)Ll Jli8la 5 Ly Laosls o 5 43350 548 (65
256 5: ke duglie (picmen 28,5 )00 (Saber et al., 2013)
o Jl! gmaw j3 SOl (lassls wix 905l 51 edlizl b L jlos
10,5 puy EXCEl (815 15800 5 L b jlaged 5 A plos] dus )y

w530 0T 9 S (basdi 9 (oS358 luadidis

aeyie ol g ilesl Jome SB obewd ¢ (Sojud sl S
@355 3l 29l sl 00 030> LAY 5 ) (sla gz )3 i &
Sl Lialejl 5L 3590 Ol s plogl S 905l ol wll p 30
35 Jike jgigeg pSl lawgs 4l )5 ail3dg,

(V) doleo

Kc mid=Kc mid (Jsas) +[0.04(U2-2)-0.004(RH
min-45)][h/3]"0.3

(V) aolro

Kc end= Kc end (Jsas) + [0.04(U,-2)-0.004(RH
min-45)][h/3]"0.3

95 gLyl 10 ol e o diljg) brwgio (Up «¥nleo (ol p3 &S
Coygby s ailys) bwgio RHmin sl )3 po cos (5520
il o olS el lawgio (H g (1o )d)

e adaly jladlaie )3 09l (505 5 pSS e Cu
S oY sloodls I Jols 0gill 359 A (WIS p5s Saits
Jol8 (ol 5L eolys 5o s ool Sladiss o] )d 39390
i il ol Cilies slojlog bl 1 g (s olS
2o MR 65ll )93 5 50 &3S im (gl o g ()L
Lo ohaw g 6)lol oged 4 4295 L ()l losly g e
alos §) oo asli sl Jad Job 55 .05 Ol 1oy A
5 4 Jy b o oo Jgo 5 8 colaisl s ol )
Ehret) o oole 0/0 3l yuiw Jad (glyls) diw il ogue dlaad om0
(o Judg I8 olSuwd 3l oalasuwl L) yio Jids IS  sae (& HO, 1986
S ymasges L oge ST (g (lie A5 (503l EC 4
3yShes 5 ©pS yn Sle ind) 93 53 sbain: Sl ogee Vo (B3l
Cubldy Cogh dw 5 Slo 3y 90 3l g YA jlogue o b
S8 (S sladmn )3 (K,54265 090 05 duuslna

Olgaile Coliing o] S o bows 5 (Su b Sluogad —Y Jgua
Table 1- Some physical and chemical properties of soil in research station under Miandovab
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(%) J s (vv) (v.v) R o SB el
OC (%)  wilting point humidity Field capacity (% Soil texture
(v.vh Humidity (v.v?) EC (dS.m™)
0.56 112 26.7 0.81 7.2 P9
Loamy-clay
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Table 2- Some chemical properties of water in research station of Miandovab Region
e iy S by S » O o ko oS s
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8.2 0.531 0.0 3.5 15 0.4 1.6 2.7 11
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Table 3- Analysis variance (means of squares) of some vegetative traits and yield of tomato under deficit irrigation condition

3 . dga0 dani 8395 Cornny 3 o P
JS 5,Sos om0 Job 090 (439 Wigr gyl i i . §s @3l ey Ol i 2alio
Totalvielq  Fruit  Fruit Plant )% » S df v
y length  weight height Marketable Fresh Bry weight O
fruit number weight
* <
0.07™ 0.07™ 0.81** 51.01™ 1.05™ 0.12 6.79* 2 ] 91*_
Replication
0.003™ 0.0004™ 17.73™ 8.52™ 0.002™ 0.003™ 4.25 1 (C_:) ~2
Cultivar (C)
1.847 0477 095 282.96" 34617 0.01"™ 0.42" 3 P sldl o
Deficit irrigation (DI)
0.36™ 0.03™ 47.39™ 12.97™ 0.94™ 0.01™ 0.37™ 3 C x DI
0.25 0.04 126.04 23.03 1.53 0.03 1.25 14 i
Error
6.54 2.8 7.19 5.4 8.5 0.17 7.02 - () &l ey
Cv (%)
Al oo oy S g gy Jlein] e )3 5 gime ©lds g 050yl xe pe JSbled i 4 s g % S
ns, * and ** are non- significant and significant difference at 5 and 1 % probability levels, respectively.
04095 090 3)SMas 5 (oabtgy Moy (65l o5 U € g
Table 4- Effect of deficit irrigation on vegetative traits and yield of tomato
JS 2 Shos 29 (339 oo Jgb Wiy glis,l | S
& . . - s R e Trait
(,5545) S 5131 290 Slass (%) (osilw) (o stilu) "
Total yield Marketable fruit number  Fruit weight Fruit length  Plant height Treat ¥ t
reatmen
(kg) (@ (Cm) (Cm)
8.3a 16.3a 174a 7.66a 93.8a* 60 ol oS
7.9ab 16.1a 159.1b 7.58a 91.6a 80 (S5 ) yued)
7.3bc 14.5b 146.6bc 7.2b 88.3a 100 Deficit irrigation
7.1c 11.1c 144.1c 7.05b 782b | 120 | (Bvaporation from pan)

bl oo oy gy Jleis | e 50 55 gime MR pas )Sbled dlie gy gty o —
* Columns with the same letter(s) are not significant- difference at p<0.05 probability level.
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Table 5- Analysis variance (means of squares) of some vegetative traits and yield of tomato under deficit irrigation condition

. 5 Zolad
done S5, Rl e, o S - < Wpsw! om0l Ol et 2ol
Fruit color Lycgpen Betacaroten Chlorlophyl “ﬁ;gﬁ pH Brix df S.ovV
* o S
0.001™ 4.89™ 0.03 0.007"™ 0.09™ 0.009 0.17"™ 2 .}b.
Replication
* ok C) s
0.01 31.97 0.006"™ 0.001™ 0.76** 0.001"™ 0.23"™ 1 ( . e
Cultivar (C)
. . . . (D1) sk o5
0.001™ 5.30 0.04 0.01 0.17 0.001* 0.37* 3 Deficit irrigation
(DN
0.005"™ 1.86™ 0.03* 0.005™ 0.18* 0.002* 0.19™ 3 o« “é‘:‘;: e
aolosl ol
0.004 1.57 0.005 0.003 0.0005 0.08 14 i
Error
() ey
2.7 7.9 11.4 7.9 6.9 5.8 -
CV (%)

il o oy S g gy Jlein] a3 )b e ©olds g ey re i Sihles iy 4 ssg % NS
ns, * and **: are non- significant and significant difference at 5 and 1% probability levels, respectively.
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(Zomorodi et al., 2006) 5. .
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Table 6- Effect of deficit irrigation on vegetative traits and yield of tomato

.. E
) () ce..si(:i/) f‘;s::f”ls ;“I‘I)-e (%) onSt e Trait
ycopene (% orophy . .
reading Brix (%) Jlos
Treatment
15.b 0.65b 4.47 b* 60 Sl oS
15.4b 0.7b 4.87a 80 (s 5l )
16.5b 0.74b 4.88 a 100 Deficit irrigation
17 1a 0.78a 507a 120 (evaporation from pan)

Wil e doyd iy Jlein ] o )3 3 gme MR pae \Sbles lie gy gy *
*Columns with the same letter(s) are not significant- difference at p<0.05 probability level.

& Mohammadi, 2005) cewl y Lo 350 Joia>e gl a0 S
0olyal il i O] G yme a0, ialS (Mousavi Fazl
b g g adyy dilaie Jl e3gS sl () JBla> 4 (2l
Jhee¥ganme CulsS (M Y o (pionen D90 S A5
2 S Jy b Gals Sl st e 5 5By Aoy Sl alos
—a 55 5 A8 oy il (Linum usitatissimum L.) s
(Vitis vinifera L.) ,5-5! (Beta vulgaris L.) xs,sss (55,8
5 5 (Kheyrabi et al., 1996) 545 0 55 Y gae ,500 5
» )bl ;5 adllas L (Hegde & Srinivas, 1989) gy
JSuly 5 LS —AD 5= ¥0 V0) S plo Jumslty g Sl
ol g 050 3 )Shos @lS O i g9 (o sBlo VO Gas
48 vged (B)S (elys Jab 93 )3 ()85 ol Lo 3590
LS =50 ()Ll Yo > Ay il Jymamme 5y Slas iy
s V0 )bl Jles > ol Bpmae LIS (p 5Vl JSly
Payne and Drew, ) ¢,5 ¢ o Slidios ol el Cossay JISuly
Gy S o G ymo 2alS | S ol L 3 (1992
(Sharayei, et al., 2006) -, Son 5 2!y ol o !53]
Ly ol Byne oS il (55,8405 1 bl Ol oo ials
T Gpas )l 1 o8 el ol iy Lials Jg ol il
ol 55 Jpame 35 ((Bras O plie ad o8 bl 0
s by LinlS 1 208 LtmlS ol &S ol Blod 4 Lol sl asily
3y Slos ol oas il Ol Graae ol 10 wdg O 34008
Cndbgo g3y o )y )l o5 Jlosl ploj b o plals
oolas Joslye 3,55 0 s (S S (5l 0 53 (oo
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.(Kirda, 2000)
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Table 7- interaction of deficit irrigation and cultivar on acidity and beta-caroten content of tomato fruit
. S colan g ; .
ORI (x o) (S5 51 e oo o) (5 oltl o8 ~)
Beta-caroten (%) e I'; )UdS “’;’“ Water deficit (mm evaporation from pan) Cultivar
c)dS.m
0.53c 5.54bc* 60
0.73ab 5.59ab 80 WY Bl gl Jy)
0.70abc 5.45¢ 100 Early urbana 111
0.56bc 6.03a 120
0.56bc 6.30a 60
0.56bc 6.22a 80 Sl)Se,
0.56bc 5.92ab 100 Riogrand
0.83a 5.95ab 120
il e oy iy Jlein ] o )3 3 gme MR pae \Sbles lie gy gy *
*Columns with the same letter(s) are not significant- difference at p<0.05 probability level
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<
4141.24ns 94.95ns 57.77ns 1.90ns 3.52ns 40.81* 3 )_’S\J_
Replication
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6919.5 18.47 39.38 1.32 0.98 16.14 6 =
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4263.16 9.66 39.28 1.07 133 11.18 27
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i o
17.09 10.81 15.72 18.1 8 16.38 i
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oy S g gy Jlein] s 50 5 xe g I gixe (£ G 4 s g % DS
ns,* and **: are non — significant, significant at 5% and 1% levels of probability, respectively.
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Table 4- Means comparison for traits, yield and yield components of sweet and super sweet corn varieties in saline condition
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332b 20.8¢ 31.81b 4.22¢ 11.57c 12.93d Basin
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*The means of each factor with the same letters in each column are not significantly different, DMRT (p<0.05).
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Effects of biofertilizers and different water volume per irrigation on vegetative
characteristics and seed yield of sesame (Sesamum indicum L.)

S. Khorramdel™*, P. Rezvani Moghaddam?, A. Amin Ghafouri® and J. Shabahang®
Submitted: 03-09-2010
Accepted: 19-03-2011

Abstract

In order to study the effects of biofertilizers and different water volume per irrigation on vegetative
characteristics and seed yield of sesame (Sesamum indicum L.), an experiment was conducted at the Research
Greenhouse of Faculty of Agriculture, Ferdowsi University of Mashhad, during 2009. This experiment was
conducted as factorial based on randomized complete block design with three replications. The first and the
second factors were biofertilizers (Nitragin, Nitroxin, bio-phosphorus and control) and water volume per
irrigation (100, 200 and 300 ml), respectively. The results showed that the simple effects of biofertilizer and
irrigation volume were significant (p<0.05) on plant height, the first internode length, number and dry weight of
leaves, dry weight of stem, chlorophyll content and relative water content (RWC) of sesame. Also, interaction
between biofertilizer and water volume per irrigation was significant (p<0.05) plant height and RWC. The
maximum and the minimum sesame seed yield were observed in Nitragin and control with 204.4 and 100.0
kg.m, respectively. The highest seed yield was observed in 100 ml (202.1 kg.m?) and the lowest was achieved
with 300 ml (170.1 kg.m®) per irrigation water. Application of biofertilizers enhanced root development and
hence availability of moisture and nutrients, particularly nitrogen and phosphorus. On the other hand, since these
fertilizers are promote of growth regulator and hence in basement of growth and photosynthesis of sesame. With
increasing irrigation volume from 100 to 300 ml, growth of sesame was decreased. Therefore, sesame
application of biofertilizers could improve its vegetative characteristics in dry and semi-dry regions.

Keywords: Irrigation volume, Nutrients, Oil seed crop, Water requirement
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The effect of organic and biofertilizers on some quantitative characteristics and
essential oil content of summer savory (Satureja hortensis L.)
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Abstract

Plant growth promoting bacteria with various mechanisms such as an increase in uptake and availability of
nutrients can improve plant growth. In order to evaluate the effects of biofertilizers and Vermicompost on
guantitative characteristics and essential oil content of vegetative parts of summer savory, a field experiment was
conducted during growing season of 2008- 2009 at Agriculture Research Station, Faculty of Agriculture,
Ferdowsi University of Mashhad, Iran. A randomized complete block design with three replications was used.
Treatments included: Nitragin, Nitragin+Vermicompost, Nitragin+Nitroxin, Nitragin+Phosphate solublizing
bacteria,  Nitragin+Phosphate  solublizing  bacteria+Vermicompost,  Nitragin+Phosphate  solublizing
bacteria+Nitroxin, Nitragin+Nitroxin+Vermicompost and control. Plants were harvested twice at 10% flowering
stag. The result showed that biofertilizers and Vermicompost had significant effects (p<0.01) on plant height,
percentage of leaf and stem, biological yield and essential oil contents of leaves in both harvests. The
combination of Nitragin + Nitroxin and Vermicompost and control treatments had the highest and the lowest
plant height, percentage of stem and leaf, and biological yield. It seems that seed inoculation with biofertilizers
enhanced root development and hence availability of moisture and nutrients, particularly nitrogen and
phosphorus. Therefore, summer savory inoculation with biofertilizers could improve some quantitative and
essential oil contents.
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Evaluating the water and energy productivity of irrigated agroecosystems in
Kermanshah Province, Iran
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Abstract

Efficient use of inputs and energy resources is one of the most important principals of sustainable agriculture.
For this purpose, water and energy productivity of irrigated agroecosystems of major crops in Kermanshah
province were evaluated. The Data was collected via questionnaire through face to face interview of 180 farmers
of this province during summer 2010. Results showed that water productivity in alfalfa, corn and wheat
agroecosystems were 2.06, 1.05 and 0.9 kg.m®, respectively. Furthermore, energy use efficiency for these crops
were 4.29, 2.08 and 3.78. Accordingly, water- energy productivity was 0.08, 0.06 and 0.13 g.m* kwh for wheat,
maize, and alfalfa agroecosystems, respectively. In conclusion, results indicated that in these agroecosystems,
energy management should be considered as an important task in terms of efficient and sustainable use of energy
in order to reduce environmental footprint in agroecosystems.

Keywords: Energy resource, Environmental footprint, Sustainable development
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Evaluation of the environmental impacts of pesticides used in sugar beet (Beta
vulgaris L.) production systems in Khorasan provinces
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Abstract

Environmental optimizing of pest management strategies and improving theirs trends towards minimum
environmental risks programs is a matter of considerable concern of food scientists particularly in developing
countries. This study evaluates the environmental impacts of pesticides consumption based on Environmental
Impact Quotient (EIQ) model in different sugar beet (Beta vulgaris L.) production systems in Khorasan
provinces as the largest producer of this strategic crop in Iran. For this purpose, information of pesticides used in
26 locations of 11 geographic regions in Khorasan provinces, (North, Razavi and South Khorasan provinces) in
three types of production systems was gathered: mechanized, semi-mechanized and traditional. In all three
production systems, based on EIQ index which uses three risk components: farm worker, consumer and leaching
and environment to estimate the relative potential risk of pesticide, the most negative effect of pesticide
consumption was on ecosystem organisms as ecological component. Results showed that there is no relationship
between sugar beet yield and increasing both diversity of pesticides types and quantity of active ingredients
consumption as well. Moreover, granted that increasing in mechanization in sugar beet production caused more
environmental load in farm, considering sugar beet yield, mechanized systems resulted in 33% less
environmental damage per 1 ton sugar beet produced. Thus, it is expected that there is a possibility to improve
ecological function of Khorasan sugar beet production systems without economic loss by substitution or
decreasing the use of pesticides. Also, employing more mechanized and more productive systems may reduce
environmental hazards in national scale and decrease environmental load due to transportation of non local
production in international scale.
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The effect of soil physiochemical characteristics and field age on agronomic
traits of saffron (Crocus sativus L.)
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Abstract

In order to Investigation some soil characteristics and filed age effects on flower and corm yield of saffron,
an experiment was conducted as factorial based on complete randomized design with five replications in two
regions of Neyshabur during growing season 2009-2010. Treatments were included different filed ages (2, 4 and
6 years) and two geographical regions (Eshagh abad and Soltan abad). Different characteristics such as fresh and
dry weight of corm, corm number, number of corm sprout and flower and stigma yield of saffron were
determined. Soil physical and chemical characteristics such as soil texture, pH and EC were measured. Results
showed that effect of filed age on all characteristics was statistically significant. Flower and stigma yield were
affected by region and filed age and region interaction significantly. Positive significant regression was shown
between field age and parameters such as fresh and dry weight of corm, number of corm sprout and corm
number. With increasing field age to 4 years, saffron yield increased and then decreased. Results showed that
changes in stigma and flower yield was significantly related to physical and chemical soil criteria (soil texture,
EC, pH) characteristics. Significant negative correlations were observed between clay percentage of soil with
corm number, corm dry weight, flower and stigma in.
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Evaluation of land use and suitability for rainfed crops in Roin, North Khorasan
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Abstract

Classification and utilization of lands based on their capability are necessary for sustainable land use
management. The purpose of this study was to identify and grade the effective qualities on the rainfed farming in
the Roin area, North Khorasan province, during the year of 2011. Based on field observations and literature
review the land qualities including climate, rooting conditions, moisture availability, field workability and land
degradation hazard were distinguished and rated as the most effective factors on the rainfed land suitability. To
evaluate the land degradation hazard, the variations of soil organic carbon content in north-, south-, west- and
east-facing slopes as a result of land use change was measured. In seven sites, 84 soil samples were taken from
0-15 cm soil depth of Back Slope with aspect of north- south- west- and east-facing slopes of rangeland, wheat
dry farming and alfalfa dry farming. In addition, 21 soil samples were taken from nearly flat areas (Toe slopes
and back slopes) of studied land uses. The results indicated that all aspects except the south-face slopes the
amount of soil organic carbon suitable for semiarid regions. In the study area, the climate and qualities related to
soil, have no limitations for dry farming. Only field workability and land degradation hazard qualities which are
affected by slope and slope aspect are main limitation factors. Based on results the slopes more than 20% and the
southern slopes were identified non-suitable for dry farming but the southern slopes were partly suitable for
alfalfa dry farming. Considering the mentioned limitations, the areas under dry farming cultivation will be
decreased from 1186 to 942 ha. More investigation for new land utilization types is necessary to compensate the
negative economic consequences of cultivation land reduction.

Keywords: Land degradation, Land qualities, Qualitative land suitability, Soil organic carbon
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Intercropping of kochia (Kochia scoparia L.) with blue panic grass (Panicum
antidotale Retz.) under irrigation with saline water
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Abstract

Salinity of soil and irrigation water creates major problems for forage production. This study was aimed to
evaluate the quality and quantity of forage production in intercropping of kochia (Kochia scoparia L.) with blue
panic grass (Panicum antidotale Retz.) under irrigation with saline water (4.9 dS.m™). The study was performed
based on randomized complete block design with three replications during growing season 2010-2011 at Salinity
Research Field, of Ferdowsi University of Mashhad. Treatments were five different levels including 100, 75, 50,
25 and O percentage of relative composition of the two species. Treatment of 50% blue panic grass and 50%
kochia with an average of 1408 g.m produced the highest dry matter yield followed by 25% blue panic grass +
75% kochia and 75% blue panic grass + 25% kochia produced 1317 and 993 g.m™, respectively. Due to lower
growth rate of blue panic grass in the first year, a large proportion of dry matter in the mixture was associated
with kochia and land equivalent ratio was less than one in all intercropping treatments. In the first and the second
clippings, there was no significant difference between intercropping treatments in terms of crude protein, ash,
NDF and ADF.

Keywords: Acid detergent fiber, Ash, Crude protein, Land equivalent ratio, Neutral detergent fiber, Nutritive
value
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A comparative assessment of Agrobiodiversity indices in farms, gardens and
home gardens (Case study: of Jajrood basin)
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Abstract

Biodiversity consists of wide range diversity such as genetic diversity, species diversity and ecosystem
diversity. Nowadays, agrobiodiversity conservation is one the most important aspects of sustainable agriculture.
In this research, agrobiodiversity in farmlands, gardens and home garden systems was assessed and compared. In
addition the role of home gardens as an effective strategy in In-situ conservation was evaluated. Needed
information was obtained by questionnaire method in eight villages in east of Tehran province (Jajrood basin).
The questionnaires were completed by 30 percent of households in the area during 2009 and 2010. The result
showed that, richness and Shannon indices which were indicators of spices diversity in home gardens were more
in farmlands and horticulture ecosystems Results also revealed that in some villages like Siahsang which lots of
farmland and garden ecosystems had been disappeared, home gardens were the only conservative systems of
species, which indicate the important function of home gardens species conservation. In this study Maranak and
Khosroabad villages with 7 and 12 species, respectively in farmland and gardens show had the highest species
richness index in agricultural ecosystems.
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Abstract

Water deficit stress permanent or temporary limits the growth and distribution of natural vegetation and
performance of plants more than other environmental factors. In order to investigate the effect of drought stress
and mycorrhizal-arbuscular fungi inoculation on the growth and yield of savory (Satureja hortensis L.) a
factorial experiment based on completely randomized design were conducted in Research Greenhouse of
Horticulture Department of Mohaghegh Ardabili University during 2010. Experimental treatments include two
species of mycorrhizal-arbuscular fungi, Glomus etunicatum and G. versiformis and three level of drought stress
(100 percent of field capacity as control, 30 and 60 percent of field capacity humidity). Result revealed that 8
weeks after start of drought stress treatments growth parameters such as plant height, number and surface area of
leaves, root length, of root, stem and leaves dry weight significantly reduced with increase in drought stress
severity. Leaf relative water content reduced by drought significantly. Also, result showed that with increase
drought stress, phosphorus content of leaves decreased and potassium content of leaves were raised. Proline
content of leaves increased in responses to increases in drought stress. Mycorrhizal fungi inoculation
significantly (p< 0.01) increased vegetative growth indices, relative water content of plants, phosphorus and
potassium content of leaf under water deficit condition in comparison to control, but proline content of leaf was
decreased. In general, mycorrhizal fungi application improved resistance to drought stress in savory plants.
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Abstract

Deficit irrigation is an essential optimization method for water consumption in irrigated lands. In order to
investigate the effects of deficit irrigation on growth, yield and quality traits of two tomato (Lycopersicon
esculentum Mill.) cultivars a factorial layout based on randomized complete block design with three replications
was conducted in Agricultural Research Station of Miandoab during growing season 2010-2011. Experimental
treatments included two tomato cultivars such as Early urbana 111 and Rio-grand and four deficit irrigation such
as 60, 80, 100, 120 mm evaporation from Pan. Results of analysis of variance revealed that the effect of different
irrigation levels were significant (p<0.05) on plant growth indices such as plant height, number of marketable
fruits, fruit weight and length, total yield, soluble solid, chlorophyll, lycopene, Beta carotene and EC of fruits of
tomato. The highest value for traits such as plant height (93.7 cm), fruit length (7.65 cm), number of marketable
fruit (16.29) fruit weight (174 g) and total yield (8.3 kg) were obtained 60 mm evaporation from pan, while the
highest value for postharvest properties such as brix (5.86%) and lycopene (17.10 %) were produced in 120 mm
evaporation from pan enhanced post harvest quality of tomato fruits. In general, results of this investigation
indicated deficit irrigation led to reduction in vegetative growth parameters and improvement in post harvest
quality of assessed tomato cultivars.
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Abstract

In order to evaluate the effects of planting pattern on morphological, Phonological, yield and yield
components of sweet and super sweet corn (Zea mays L.) varieties under saline conditions, a field
experiment was conducted as split plots based on a randomized complete block design with four
replications. Planting pattern in 3 levels included one row in ridge, two row in ridge and furrow
planting, as a main plot and varieties in 4 levels sweet corn with 2 types (KSc 403 su, Merit) and super
sweet with two types (Basin, obsession) as sub plots. The results showed that planting pattern had
significant differences on plant height, ear height, leaf length, leaf width, number of kernel per row,
number of rows per ear and 1000-kernel weight. but had no significant effects on the length of tassel,
number of leaf/plant, number of leaf per plant above ear, stem diameter, time of anthesis, time of
silking, anthesis silking interval (ASI), grain vyield, biological yield and harvest index. Different
varieties had significant effects on the total characteristics studied except number of leaf above ear and
stem diameter. Most of the conservable grain yield and harvest index was in Obsession variety (10 kg
and 39%, respectively) and the least was seen in Basin (4 kg and 20%, respectively). The result
showed that use of furrow planting pattern for sweet and super sweet corn in saline conditions can
effects result in higher yield.
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