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Table 1- Analysis of variance for seed and biological yields and flower and leaf percentage of borage in row intercropping
with bean
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Source of variation DF Lo oLl (" ob;e Flower percentage  Leaf percentage
Bean Borage Bean Borage
<
’,’S” . 2 0.0079 0.0019 0.0211 0.00008 13.8740 11.4500
Replication
Sed 4 7.5722%%  0.0511%*%  2.4822%* 0.0027 52.1580** 142.0976**
Treatment
k> 8 0.0798 0.000093 0.0370 0.000022 4.8510 4.004
Error
£ 14 - - - - - -
Total
o)y S Jlain] s j3 )y pixe s
** is significant at 1% probability level.
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Fig. 1- The effect of row intercropping patterns of (A) borage with (B) bean (1:1, 2:2, 3:3, 4:4 and monoculture) on the
biological and economical yield

555 gyl me glis Sl g05T bl doyd gy Jlein o 3 e pa (sl S yiiio g (gl ola Sl
Means with the same letters for each component haven’t significant difference at 5% probability level according to Duncan's test.
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Fig. 2- The effect of intercropping patterns with bean (1:1, 2:2, 3:3, 4:4 and monoculture) on the flower and leaf percentage of
borage
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Table 2- The effect of row intercropping patterns of borage with bean (1:1, 2:2, 3:3, 4:4 and monoculture) on weed relative

frequency in different sampling dates

Sldpreiged Jol dl> 5o
First sampling date

D, baldee Culs dilisee 5lagS
Row intercropping patterns
3o e gl oalgils - N T G cuis
; ¥ 9, o o
Weed species Family Life w il
1-1 2-2 33 44 9! ol
Cycle Bean Borage
monoculture monoculture
Amaranthus blitoides  Amaranthaceae AB 16.67 1818  18.75 25.00 10.26 4.88
A. retroflexus Amaranthaceae AB 25.00 9.09 6.25 - 5.13 12.20
Chenopodium album Chenopodiaceae AB 16.67 27.27 25.00 18.75 17.95 21.95
Convolvulus arvensis Convulvulaceae PB - - - 6.25 7.69 21.95
Cyperus rotundus Cyperaceae PG 12.50 18.18 18.75  12.50 - -
Digitaria sanguinalis Poaceae AG - - - - 20.51 9.76
Echinochloa crus-galli ~ Poaceae AG 8.33 - 18.75  18.75 12.82 9.76
Portulaca oleracea Portulaceae AB 16.67 18.18 12.50 18.75 17.95 19.51
Solanum nigrum Solanaceae AB - - - - 7.69 -
S,l2 paiged 293 Al 5o
Second sampling date
Amaranthus blitoides Amaranthaceae AB 26.32 18.18 13.79 20.69 11.36 15.00
A. retroflexus Amaranthaceae AB - - - - 4.55 15.00
Chenopodium album Chenopodiaceae AB 10.53 22773 2414 17.24 25.00 22.50
Convolvulus arvensis Convulvulaceae PB - - - 10.34 18.18 -
Cyperus rotundus Cyperaceae PG 21.05 18.18 13.79 21.34 - 7.50
Digitaria sanguinalis Poaceae AG 15.79 - - - 6.82 -
Echinochloa crus-galli  Poaceae AG 5.26 - 10.34 17.24 11.36 15.00
Portulaca oleracea Portulaceae AB 15.79 4091 13.03 24.14 18.18 17.50
Solanum nigrum Solanaceae AB - - 6.90 - 4.55 17.50
S50 p14ig0d g al> 5o
Third sampling date
Amaranthus blitoides Amaranthaceae AB 12.50 1538 15.79 5.88 15.15 7.41
A. retroflexus Amaranthaceae AB 12.50 - 5.26 - 18.18 11.11
Chenopodium album Chenopodiaceae AB 31.25 7.69  21.05 17.65 12.12 18.52
Convolvulus arvensis Convulvulaceae PG - - - 5.88 12.12 -
Cyperus rotundus Cyperaceae PG - 15.38 - - 15.15 -
Digitaria sanguinalis Poaceae AG 12.50 - 526  5.88 12.12 7.41
Echinochloa crus-galli ~ Poaceae AG 18.75 1538 15.79 47.06 6.06 18.52
Linum usitatissimum Linaceae AB 6.25 - - - - 7.41
Portulaca oleracea Portulaceae AB - 23.08 2632 17.65 12.12 11.11
Solanum nigrum Solanaceae AB 6.25 - 3.45 - 12.12 18.52
S paiged ooy al> 50
Fourth sampling date
Amaranthus blitoides Amaranthaceae AB 20.00 15.38 7.69 10.00 50.00 14.29
A. retroflexus Amaranthaceae AB 20.00 - 15.38 - 10.00 14.29
Chenopodium album Chenopodiaceae AB 20.00 7.69 15.38 10.00 30.00 14.29
Convolvulus arvensis Convulvulaceae PG - 15.38 - - 10.00 -
Cyperus rotundus Cyperaceae PG - - - - - 7.14
Digitaria sanguinalis Poaceae AG - 7.69 15.38 10.00 10.00 14.29
Echinochloa crus-galli  Poaceae AG 20.00 - 15.38 30.00 10.00 7.14
Portulaca oleracea Portulaceae AB - 23.08 15.38 20.00 15.00 21.43
Solanum nigrum Solanaceae AB 20.00 - 15.38 20.00 10.00 14.29

(PB: Perennial broad leaves, PG: Perennial grasses, AG: Annual grasses and AB: Annual broad leaves)

(AB Sy o0 dlss s AG:S 1 SO,b s PG Sy )L dlo six PB Sy 0 dlloass)
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Fig. 4- The effect of intercropping patterns of borage with bean (1:1, 2:2, 3:3, 4:4 and monoculture) on (A) weed density and
(B) dry weight in different sampling dates
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Means with the same letters in each shape haven’t significant difference at 5% probability level according to Duncan'’s test.
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Acridella sp. Acrididae 0.00 0.00 2.13 8.70 12.50 0.00
Aphis sp. Aphididae 2222 746 19.15 3043 39.06 6.67
Chrysoptera carnea Chrysopidae 833 1343 10.64 6.52 0.00 16.67
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Mesochorus sp. Ichneumonidae 3333 31.34 2553 1522 0.00 36.67
Trichogramma sp. Trichogrammatidae ~ 13.89 1045 8.51 4.35 1.56 23.33
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Fig. 6- The effect of intercropping patterns of borage with bean (1:1, 2:2, 3:3, 4:4 and monoculture) on share of the total
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Means with the range overlap haven't significant different at 5% probability level according to Duncan's test.
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AU oy el i Lo ool g0 1 Jlb et e
Lo 5 )3 0,ludls (ol d S 5 g 4y jo al g jiud
35S L ol S Gls g cldale o8 oy jlis (Glycine max L.)
Chakerol-) csl jials a3 ,LS L oSod ialj8l oy al
(Kashirad et al.,, LS ¢0l, &5 .(Hosseini, 1999
I ,Soldl L awolie p3 al 3geS 4 )3 b Camlus1977)
a8l >, b ol Hlade Suislil 4 1y (Helianthus annus L.)
3ol 50 yiwd 5l soly |y ool Clds gals s 5 wlosly s
plosl I ol B ol iy S o ol o Sl g (0l g
Hosle (29581 555 g ol 5 yhud GuiSonyy gy Gialejl oyl
Ab e )5 olS 5>yl Gls g )

W g, g 3190

s yog S Fe p o ly (glailate 5l B SB talesl ol o
S o (el Vo U i) o 1 g deio oo Jloud
o 93 S5l ygue 5 02,5 SS lga 5l g 9 23 il
b9y 4t €8l aile o] lard 5 (Ssd slaShy Sy
ooy 4o Jolre pwlSly S (Bouyoucos, 1936) (¢ yog)dum
L ebdl o)las 5 (S8l colin el al b (g5l 25
Olsen et al., yulgl o5y 4 pald yaud (SO Sl i colan
it gy 4 Jloole 5 (38 auops gleil JS 1o pH (1954)
L JS 059w (Walkley & Black, 1934) wles,S (oo L
01 (£ ,S0ylas wasly (Gupta, 1999) Jals’ w5 odlizl
DTPA TEA s, 4 SLs anly 8 oyal g sigel colil Ly
3,5 e (Lindsay et al., 1978)
Tl B )3 Joyg86 ©yg0 4y g SIS Lyl 5 ilej]
s3lizl 3y90 (sl ylass A |al LS5 63 5 Lo dus b 85las SMals’
i) g 9 > oy (5515 355 S & Jlodlo 035,510
2 Jey Olind pgw 398" giis I Hind (o> CM Sy 9 CM

whalojl 51 Jd S gl g - Jogso
Table 1- Soil properties before the start of experiment

ol el Shed S ggeie SIS S
Fe K P Total N OC  CaCO; [y p omiesjomwd) (SupSdlculad  apuul S cdl
(PS54 3 255 o) (2o y2) (ds.m?*)EC pH Soil texture
(mg-kg™) (%)
4100 10 0.035 0.4 3 12 7.6 o pg)

Sandy loam
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Table 2- Chemical properties of cattle manure

ol by hed S o5 I oS
Fe K P Total N Organiccarbon (e y (wies jowd) (Sl Cold o
(22,2) EC (dS.m™) pH
(%)
2.1 3.2 0.75 4.04 29 12.8 8.6

u).: 2 U‘hi Jf u..\bg chals ca)lmol.w s 039 2 l{)i Wﬁg 65@ .355 cubi cg.\a.w )J| -y J9J~>
Table 3- Effect of cattle manure, iron and interaction effect of these treatments on shoot dry weight, concentration and
uptake of iron in corn plant

Sl [onsian 50 2 0 508) ol b (50) 558 5 s
evels ot 1ron (Kg. a o sequestrene
Mean Levels of cattle manure ( %
40(F;)  20(Fy) O(Fg) (%)
(o145 3 @.5) o, lud s s 355
Shoot dry weight (g.pot™)
40.43% 389119 4322°¢ 39.1597 0 (CM,)
53544 50.70° 56.35° 53.57% 1 (CM))
44.80® 49.78 4 46.36 f\f“
ean
(S o3le p,SlS )3 p 5 Lie) ool clale
Iron concentration (mg.kg™)
170.65%  201.08° 182.33° 128.54 ¢ 0 (CM,)
213234 241.55° 230.01° 168.13 1 (CM;)
221314 206.17 B 14833 € Cﬁxtﬁ‘
can
(OIS 53 p S o) 2l JS ol
iron uptake (mg.pot™')
7318 7.63° 7.89°%¢ 4.90¢ 0 (CMy)
11334 12.22° 12.88 ° 8.89° 1 (CM,)
9.924 10.39 6.90 B l\ﬁfl"
can

it S yide SasS By 4 Jor e 3 8 plbiSibe by Sy S 43 st 2 0 L) 2 3 85 el (LS lagel S o e ln

S5 gl ime il Mo yd gy Jleso] prdaw > (S5 905l 3o
* Averages with the capital letters belong to the main effects, and they belong to the interactions when they have small letters. Means
followed by same letter are not significantly different at 5% level of probability using Tukey test.

.(Mahadeen, 2008; Abebe et al., 2005

o size G5l G SIS g2 pS9kS Ve s )3 (sl 3,18
0jg OLS 2 p)SolS ¥ 3l Lol s )3 0)lud L iS5
o3l 3, Shae o ialS (Y Joda) ol ials 1y o)lusls Sis
e Syl b ASlg e oyl Bl clacdale > Sis
2l 2y onl s & g il pas e (e g i L ol
sl Sl imgty 53 alde guls (Singh & Dahiya, 1976)
Gl 0 5155 55 (Chakerol-Hosseini, 1999)

e S 3 p SIS ¥ o Sl i s il
L (¥ Jgaz) cuils Gl il gylsiine jsbas ojludls Sis 5
Sw e 5l S Gialejl 3)90 ST jausd chale 4l 4 a2y
gl (Malakoti et al., 1999) cwl (Y ppm) )d (slys yaud

o bl A ()59

Sldsime il o)Ll St S (159 o5 255 (139381 L
695 545 5,8 L o)l ls Sid (59 45 slasSa «dl
Y Jods) ol lis sl 4 o 1y o3 YY/FY L ply ol

SLuj polde dg g Judd d (598 055 Hlawd o sy 3 Sas
RN M (Sdne 1503 e D Ml 69908 (23S polis
s P 3 (IS o 4 ol ol 5 JT USG5 5] polie
(Aziz et al., 2010) o, IKen g joje Ay oo Hai 4 gl 4 ol
Iy yd 0y, Sas slipl g 0,Sdas (o> 355 005 &S Wid S yi)l55
555 2)LS L olyar 5, Slae iul3al ol isli8l gyl sxe yobo &
Ouda & ) cowl 0as (5))55 0 o, Sidng s 300 alawg 4 (598
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a3l aalds 4y cuws (CMIES) jlows 5 (Y Joia) cusly gyl
Bl g boas yal g (o9l8 345 5151 Jlade opl g cadls (o)l xe
“io onl w59y (595 358 ohugar JI slaosS Sl i
oS yolic b 393 &Sl jo a I 5gS a8 il ol 5 s Wil
“ el (G5lodlil b b Game dialip (b 53 g 039 S Ll )
gty oal Ol g oad S PH (rdge (il o JI sl
—=8, (Ouda &Mahadeen, 2008) s a5 o il;dl 1) LS
opl cbale p JTosle g ol iiSeny cute I (Rafati, 2004)
o bgye Sl oppder o5 0l (LS 90,8 ()1 ]y poSy9m olS
Ol baytngsy g ol gdaw cp iy b olyen Sla 395 oS 5
A5 ol ol enld 3 e i JI clacaS 5 oS s e
oy 3 e (T s Sl S5 Ly Snpe S
r al Sty I cnge 5 03,5 5,5 olx ool (slas]
Santiyago & Delgado, 2007; ) L5 oo 0LuS diyy Cuouo
.(Barness & Chen, 1991

oS 3 ool cbale JialS caw )b gxe IS A hud dp,l8
4 aduy 5l oyal JLasl jials asms wlgs o 4 ol odid <)
(Slngh et al., ul)Liw 9 L_i.;:_w (\c Ja.}b) ..\M:l) olﬁf D)Lw>lw
s gl Sl b ol ne o S5 )3 & a8y 1993)
(George & >3 5 zy9> 2ol o ialS oS 5 ol clale
alwg 4 ©,d oS 3 pal cclale zalS LsLauchi, 1985)
Lo g adyy dhsgas ool Gl 1 jind (Sljl 51 el |y lind
O3S Sty ol eyl Bl 4y ady 5l ol JUas!
& onl Jsl o] aidog & Sy b Coldy o 4 jhud o 63,8
(Mathan & ;5 pol g cyie g o ol Jlis] glo Conlasgl
Jade (onlyd yaud Hlade ioli8l b &S asdl > Amberger, 1975)
;1 J-& 4 (Ronaghi et al., 2002) ,LSan g g, .Conl oyl
cble gals bl SB s ol cliwd S bl o BIS,
ole (Oryzasativa L.) g0 oL 13 yiud Gyae Jlid 4 2l
..\ch.))f
A G Y gme (IS A al JS Cls ) SelS Yoo o )
- oLS Sid i inlel s a4 oS casl adly a5l el
U935 (Chand et al., 1995) Ko 5 Sl> (¥ Joio) b o0
2 bl n i 0, Sp LS 1 0y S L Be 05 o 1o
Sy prals ) slddgle 065 50w

598 5 ot el Ll JB b 95 8l 4y ol
D By uns 48 0,8 i)l35 (Karimian & Ghanbari, 1990)
o)Ll Sid (59 SBp)S kS 3 jiud p)S e Ve g
2 o3l i (Jg el 03l Lol (g5 Sz yebods ) iyd
] 0dg )'(45 alasls Lg).:bb) % ).o.w.ﬁ "y u;l.m_fb
Sloioo o LialS &Sty o 4ol 4 sl odd o3y LS ¥ g0
‘_,_sl ) ol a8l ul.s)l.: Sis oole ))ﬂé& u».tbl_{ 0 ).o.wﬁ
O3y 4O_IbT D){)K 09N Camdg yd aS BES S ul.w Wlp
039 = SrieS 15U (PaFy) 5 (PoF)) (slajlogs ol 3,05 &
uwi.ou'b)_’ )‘ u’_wl; Sl u—i“' PUERHININ uLu.u D)Lwol.w Siis
7 83lS 395 g shnd JSamyy gy LBl yiud g ool e
IS a8 am e Lt (O Joi2) oylusld S 5y (ke
aSBls 2L b dwslie > g aald 4 Cund lad 90 ol lojer
oLS o)ludls Sitd (g 0 Cute il g sl S5 e cppaic ya
o d bgye U5 oy it 48 (sleSan ol ausly @)
ol sald & cuns |y Lo ANE L ply Lili8l & (CMP,)
it yolie jl (o5l b (caie (T sladgS oS bl ) s o
slodgs L lojon 3)LS Ll )3 caildpansS g Bpany
o g J"*gLf" .)1.>u| °L.‘.§ le)a 1) wl».c LSIAJJ» J.)Lu ‘L;,LM
Schoenau, ) wsd o oLS ;3 (jaseiio (63 Slas slaguly 4
.(2006

oAl pia g clile

L 4 sl s o] Sl oyl sl Silie duglio
as ol o pal clale maliel (Y Jods) cul 4Bl iol53l gl
Sl 0ad )15 (6l o Simgfy aliusg 41 0] 0,8 >
S (Salardini &Murphy,1978; Singh & Yedva, 1980)
gadale 3 gl bxe Liulidl 0 (Singh &Yedav, 1980) ol 4
51,5 (Sorghum biocolar L.) #g5 40 oSy ool IS wis
395 5,8 .x5le3,8" 5135 1, S5 3 eyl p)5 ue 03 9 i 3,8
55 915 095 g oml 28 JiSampy (1 Jgan) ol l3al
Ay by (L |y oyl sme coglis )3 o)l ls p3 al clale
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Table 4- Effect of phosphorus, iron and interaction effect of these treatments on shoot dry weight, concentration and uptake
of iron in corn plant

B o

Levels of phosphorus &J
JRrCe] ) (el pL:s.a: pa 5 ok5) Levels of iron
() - ” =
Mean e R A (crt pimsgSs ;USR5 0,5 5k5)
(kg.ha™ of super phosphate) (kg.ha* of Sequestrene)
400(P,) 200(P,) 0(Py) g q
(oI5 5 0,5) 0, lud L SLis (459
shoot dry weight (g.pot™)
46365  56.47° 47.92° 34.69° 0(Fy)
49784 51.42% 52.93 % 45.009 20(F))
448085 4745 50.44 % 36.52 ¢ 40(F,)
51.78 A 50.43 A 38.74® Ore
Mean
(Suis 03l p,59lS 3 0,5 o) oyl cilale
Iron concentration (mg.kg™)
14833¢ 132.05¢ 146.36 166.60°" 0(Fo)
206.17°% 18270 219.65° 216.15 " 20(F;)
22131%  196.20% 220.15° 247.60 * 40(F,)
17031 € 195.38 B 210.11 4 Oe
Mean
(G5 53 0.5 o) (21 JS i
Iron uptake (mg.pot™)
6.90 ® 7.63 ¢ 7.14 % 5.93°¢ 0(Fo)
10384  9.62° 11.65° 9.88 ™ 20(F))
9.924 9.47°¢ 11.13% 9.18°¢ 40(F,)
891 B 9.974 833" Ole
Mean

it S yide SosS By 4 Joir e 3 8 plbiSibe by Sy S 43 (st 2 3 L cd) 3 & laSile (LS lagel Sl S e Gl
S5 gl sme il Mo yd gy Jlosn] pdaw > (S5 905l o
* Averages with the capital letters belong to the main effects, and they belong to the interactions when they have small letters. Means
followed by same letter are not significantly different at 5% level of probability using Tukey test.

il g clale (1S0he 2 jand g (555 395 GESe (o)
(CMPy, (i Lo jless opl lojon 3,8 oS a0 LS (2l
o b a5Bls 05,8 9 (CMoPy) sl 4 cuws CMP,)
(O Jgaz) canl jls size (CMPy, CM(P,)
5l oolat wl CunBg )d 45 dad o i iiSed ol )y
2l ay cous opal cbale aud ok )38l b gol8 268
L o693 295 o Candg 0 &S Jb 50 )l (gyld pxe i8]
S mme inlS sals 4 Cuns oal cbile jaud polaw il
» 1y sl i eclale (Embatha, 2008) Llel .ol azsl
oS ool & s lod )8 @l 3 (5 05 Jlows 45 ol g
DiiSen el 03,8 (5155 ilond Hlas (olewd 365 L Lps
OJT@?JM)UA‘JW%M5L;9I§>9§)L«§9>O&%
UialS T lie 3,8 b wlgs o cpand 5 o0 Lake 5l > @
ol 8 oS (ol 1) claudss ol aSiy) s a0 JT eladgS by
sowd A lo (glojug wolie (g3l 5l WSb Lt Ol 5l il o

ols ool Sl (S0l 2 ol g jaud (1iSen  adlles
2 onl JS e 0S5l 1 ool g jaud (lojen 3,8 o ol
(FJsis) cowl o Sl ghyls yaie o aillan 5,08 L dulio
onl 5 Yoo g )3 jaud lojen 30)8 4 bgye (I3l o ey
il Bl s a5 Adb oo (PIF)) LS )3 ) SlS Ve s )
el 035 (PoFp) aali 4 Cas ooyl Gl )3 o AV L plp
Ly as 4508 5)l35 (Brown & Jones,. 1974) 555> o oyoly
5 8L [l @y gy ool JS Gl g cale jind o))l
OialS ) oyl s 4 ady, 5l 4l Js! el awd a5 85550 oyl
o 5 olS (19)3 50 o2 gl sebas Sliudy ool (LSan )y and
a H2PO4_ 9F€3Jr O ‘-rAIS); J_m R é) SB ]a;&u 2
0 um] Olawd UMS9)M Cow) ‘9)‘))‘ )l 9 Canl 003 s ‘_;’9>
oS L wles dl.moﬁj )30 (o 3l amd o &) delune baylyis
(USEPA, 2003) 15 o <Jis> 5l gy Jlas!
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by Mo 3,18 Lol ok ol S gy Ltal38] s U
i g oal GiiSany 1ol Lials | o )lusls Sas 5g on)
Cobale jand Byae b g (e ol ojlud s iS50
395 5l oslaiwl odly LialS gyl xe yebods )3 olS )3 pal
@53 oS 0 bl Gl g Clale a4 5 0y e Bl (5ol
ot Jole S laie 4 (s ‘_;T dge dad o oyl a8 cusld
L g e gmimo polie o ol sl 5 onl enld o
398 8 dyo 5la & i (69l 255 9 b JiiSen (o)
dg-te |y yid 0Loj Bpae I (U (ke Sl Wi e golS 258

4 opin ablsys (Elamin & Elagib, 2001) 4GS o (655 sl>
sd (6345 5] (5 (ite i g g5l8 355 0,8 &S wl e L
Shoslosd i GhiSed (s L i oo Sgute g
it Glajen 38 &S Sy o b 4y i (5 g2 otlo]]
oS (el celapisn ol s 511, Losmobio Loyl (cslS 365 o 3]
oA yoxie paie o Gl g A3, 4 &5 038 eal )b SK

S 5 oS
2 pySelS Vo e U yoal g as 93y 53 jid 5,8
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Table 5- Effect of cattle manure, phosphorus and their interaction on shoot dry weight, concentration and uptake of iron in

corn plant
s ' ]
Sl Levels of phosphorus (%) 598 255 gams
‘-’Mea;] [(CAEIWETOPow SSa 0 S5 9kS) Levels of cattle manure
(kg.ha* of super phosphate) (%)
400 200 0
(0‘41? 5 ,o)f) o sl LS (39
shoot dry weight (g.pot™)
40438 44261 47.16 ¢ 29.86°" 0
53.54 4 59.30° 53.70° 47.61° 1
51784 50.43 4 38.74 B Ol
Mean
(s 03l 0 558 53 0,5 o) ol il
Iron concentration (mg.kg™)
170.655 144.08 ¢ 174.55° 193.31° 0
213234 196.55° 21622 226911 1
170.31 € 19538 B 210.11 4 ol
Mean
(5 53 5 o) 21 IS i
Iron uptake (mg.pot™)
7318 6.30 ¢ 8.36° 5.75°¢ 0
11334 11.51% 11.58% 10.90? 1
8.9 B 9.97 4 832" Ol
Mean

st S o SzrgS By S5 53 Jgda e 22 85 Sk b g Syn B 6y Gt p2 0 b ) g0 0 & (laSile oS ol IS e il

B85 ()l e gl oy gy Jlosinl o )3 (Sg5 9051 3o
* Averages with the capital letters belong to the main effects, and they belong to the interactions when they have small letters, means
followed by same letter are not significantly different at 5% level of probability using Tukey test.
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Table 6- Interaction effect of treatments on concentration and total uptake of iron in corn

ol cdale - 3
. ) o 5 S i) aigh PRSI i ST
ol SWiS (i 05 ko) ool JS e PP - ShS) oal g AT (%)
(oI5 )3 0,5) (ol 5 e (ybs o (st Levels of
Shoot dry weight Iron uptake (ol e o3k Levels of iron rIT eve:]s of cattle
(g.pot™?) (mg.pot?) Iron (kg.ha™) P l(()Sph orus manure
concentration (kg-ha™) (%)
(mg.kg™)
27341 4.03¢ 147.35% 0
36.74 ¢ 7.22 4f 196.55 ¢4 20 0
25.50" 6.02 236.05 % 40
41.05% 5.20% 128.57¢ 0
52.1% 9.86 189.25 ¢t 20 200 0
48.32 bede 9.96% 205.85 40
49.05 ¢ 5381 109.70" 0
40.82¢ 6.59° 161.19 20 400
42,9 dcfe 6.93 % 161.35° 40
42.04°% 7.82 %% 185.85 9% 0
53.26% 12.55% 235.75%® 20 0
47.46 <% 12.34° 295.15° 40
54.8° 9.00 164.15°% 0
53.75% 13.44° 250.05° 20 200 1
52.56% 12.01° 234.45%® 40
63.88¢ 9.88" 154.40 0
62.03° 12.66° 204.22°¢ 20 400
52 12.01%® 231.05%¢ 40
B85 s e gl duopd iy Jleisl g 3 (S (90l B it Syidie By Sy 53 iy 53 & DlanSibe
* Averages with same letter are not significantly different at 5% level of probability using Tukey test.
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Table 2- Results of soil and water analysis
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(Aslam et ,ISan g pMl izils MBS p by 59, S
G jgy Vo O Ay ()9 S 48 Bl o al, 1993)
sbadily g 45 @y sladiy bl 5 (odug) 0)9> Jobo LialS
48 My o p LS 4 il o b (gyld me WS Lialej] 5)g0
331 Ly olyan 85 5,05 JUIS Gl 51 e BB s al5
uu&}uDbu‘u&b&bwuj):d)u)bé:)u)w‘wlbﬁ
o)L 5 wils (Munns et al., 2002) ¢l oads LacyisS|
Job ials L (g5 &5 05,5 4,155 (Munns et al., 2006)
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a3 o yl)3 5l cod 1) Ll 5 Slhee g o Ll

0y9 Joo L MSCO ST il 6y o aily 5 Sas oy sy
5 Sl adlae @l (V5 0 slaJsiz) Ad osalin jo, £Y il
SNaed a5 0 4lis 6,5 s (Yasari et al., 2004) ) )Sen
5 S5 Dg Cade (T=+/+0) &by 0 4 0y90 Jobo b 3 Sdae oy
3B als o Job wyp b 35 (Zheng et al., 1993) ,\Sen
239> Jobo (&5 83,5 )15 0yley S5 e sy )
) 2539 )b xe g Cute dlayly wild 3 Sl o 2l

eSS Mb) jo) 423 9 oy Sl sl oS sleussST o
(P<+/+0) (gl ime W] S 5elgn 58 Sy B 0yl sums
2338y 59y 42y 9 59y S cp i (¥ Jgda) cil 3924
slaccsest o ol opyieS g MSC36 g MSC31 slacssS]
5l emen gy dlaad il alely LA odmline MSC13 4 MSC2
J932) 392 59y YV BWVE (o (Sjglnsud (Sdw) B (045 o
aS sl L (Grieve et al., 1994) o)L Sen 9 52,5 zols (0
YF paS ajly o0 0 (Sauw) L ccdls jl ol,S asly (OS]
oLl 4y Cand 9 92 oy ion) (500 VOIY (5355 53 g, 4
ol CiiS lapaiS &S by lis 35 (Francois et al., 1986)
Oy 9 Yo oo u_wl.)).: oalel $g5 aan) el Eops S Lo
ol (Langham, 2007) pL&SY aw)p Cudld 299 cglas pl6 )|
doniS (Sduwy U cadls jl 5oy olawi s ey bl jo oS s 0
blyd )5 woeS il oad ool pion 58 4 a2 L
s (695 polds bauly (ol 53 & w0 plai 4 3L slo)S
)I UL_M>‘ d‘)_a PR LS 0 d).m.ul 9 PP W u‘).’i‘ w‘)sl
9 5L Shlebl Gk o L oo 5395 olS (A5 Layl
o 3l olasl slaely 5l (S (Gardner et al., 1985) )Ken

Tl g bl o Ay 093 (A5 oUgS g (wyd95 oy ¢ylalS )



Y#

gov]

> «5)29LiS (bl pgr 4y

Loy f al> ¢

WA ke o)

“Kjaanoadsar ‘[aaa) Anjiqeqoad o4 at 18 JuBDLIUSIS pue JuBdIIUTIS UOU A 4, puB

1

s iy L 5 ¢ ¢ o 22 oo -
€ i h 5 on (5 € eyl of o o[ B8R ot

el
s ¥ - - - - - - - -
loLrz]
- LT s0s ¥8°0T 96060 9¢°LI 1651 0¥9T £'F89 1'ovL
ad£100
(e L ,029°0¢ FE9E LFLTO] LOTY L££59 LEVEL L1181 L1686l
FBo1g . .
e [ LC0t'TT L0988 al P11 .C8'98 LCLOL LLOLOL b TPO1 L0°€90F
Jaquinu
ued jo uoeneAo) I wl06'€ 89’1 wCLOO'0 wlt'l w8121 S9! w8 wb’ 66
S eovie Hee
DUISIIWD porixd yaoas ERITERAEIUE) porad ymoas
A0S i 0) Surmog 2anERTIA porad yymoas porad 0) Suinog ADEIITIA portad ypmoas potiad
2 fes? ) P aananpoaday IMoas [eyo, o G aananpoaday YIM0I3 (B0,
amaTe of<p . ) c6f0 Comp (7™ 5P <66 Come . ) <60 Comp (o S c6fe Come
ok bl cée fomr Bk Rl céfe fomr

Aep Jo raquiny

eerc (66

AP 22183P - YIMO0IS UONE[NWNIDY

¢fp (60 —Corp ploon™

uoneanjew 0y sad£)003 JWESIS Jo SAB(] B[ PIM0ID) pue SABP Jo Idquinu 10j (21enbs Jo uvdy) 29ueLIEA JO SISA[EUY - Qe
<ré[3-mR ol Qe (s ofmm) oy (6 6 oy 60 oo | qomms g Conir 57 | F v smiee



YV o 50 (59 4 Joi gl (o554

3t o jed OT) yous DT b ond (g5l oS (Sl sST )3 (gGoled Unlye (2025l oy 453 9 9y T (uSilke dumlilo —0 Jgax
=
Table 5- Mean comparisons of number of days and Growing Degree Days (GDD) of phonological stages in sesame ecotypes,
irrigated with saline water (EC=5.2 dS.m™)

oS (gg0d oy
Stage of plant development
M5y 093 JS il sy 093 gy ) 092 O e U csls
Total growth Reproductive growth Vegetative growth Sowing to
period period period emergence

39542, 39 39542, 39 39542 39 95420 39 iss|
GDD Day GDD Day GDD Day GDD Day Ecotype

1466.3 137.2 511.1 62.0 955.2 75.2 148.6 17.4 MSC1
1384.1 126.4 540.4 62.0 833.7 64.4 2472 22.1 MSC2
1461.7 136.5 515.0 62.0 946.7 74.5 101.8 14.7 MSC3
1439.5 133.7 523.9 62.0 916.3 71.7 90.8 14.1 MSC4
1423.3 131.1 535.2 62.0 888.1 69.1 78.6 13.4 MSC5
1410.0 129.0 548.6 62.3 861.4 66.7 89.3 14.0 MSC6
1434.0 133.4 512.7 61.3 921.3 72.1 100.8 14.7 MSC7
1465.9 138.1 498.1 61.4 967.8 76.7 131.2 16.4 MSC8
1440.4 133.8 523.8 62.0 916.6 71.8 91.6 14.2 MSC9
1399.7 128.8 540.0 62.3 859.7 66.5 84.4 13.7 MSC10
1469.1 137.9 497.1 61.3 972.0 76.6 95.4 14.4 MSCl11
1437.9 133.2 526.9 62.0 911.0 71.2 241.4 22.6 MSC12
1400.9 126.6 556.9 62.3 843.3 64.3 87.0 13.9 MSC13
1413.9 129.5 547.6 62.3 866.3 67.2 102.5 14.8 MSC14
1466.7 138.0 487.4 60.9 979.3 77.1 96.1 14.4 MSC15
1479.2 141.6 468.2 62.0 1011.0 79.6 159.5 17.4 MSC16
1482.0 140.2 467.3 60.1 1015.0 80.1 2323 23.0 MSC17
1463.2 136.4 519.7 62.4 943.5 74.0 198.2 20.2 MSC24
1408.2 129.4 543.7 62.4 864.5 67.0 56.2 12.2 MSC27
1491.7 141.1 464.7 60.1 1027.0 81.0 56.2 12.2 MSC31
1437.4 1339 549.2 64.7 888.2 69.2 149.8 17.4 MSC35
1481.0 140.5 460.0 59.9 1021.0 80.6 239.8 224 MSC36
1459.6 137.8 503.0 61.7 956.6 76.1 234.8 222 MSC37
1401.4 128.8 540.4 62.0 861.0 66.8 178.3 19.0 MSC42
1465.1 137.4 495.6 61.2 969.5 76.2 221.8 21.5 MSC43

R LSD

45.6 7.0 43.8 1.6 86.1 7.6 66.3 3.8 (0.05)

S5 (gl cme BB oy gy Jlosn] pdaw 3 LSD (yg0l (bl s il o LSD l5ue 51 y08 gl oy gl 487 ool s Sileo ¢
* 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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oy D 518 LS )3 £, TS FYYY B ¥F sois I glaely p 2y (P V) (oyhy mre MR KuSG b s slacys S|
039 O 48 30 L Sojglsee Clie g Siigleid Jolye Ly, G d ol Jade pyeS g i 4 ydb 4 (F iz
G me g o Siumad (il Ay 090 Jobo b aigy ;0 il Al (Y Joan) 3 sanlie MSC125 MSC6 slacuisSlys
039 O 3 ke (Saed 450 e «udld 3¢ (1= /¥A™) Lo o)y Dy Cgliio o, O/FA L +/+¥ dgds jl &gy ST 3 Slos
slizl ol b olS glas)) .0 odaliie (r=+/Y0) olS glas)l 4 ails O bl s 40 douS BBl Wy > Aild 59 Fuly A4S dad e oyl
5 1= /YY" (i an) oS o asls Jobo g dlss aiile (it (Mahmood et al., 2003; Golestani & ¢l gl ate
(A Jodn) cuily g9 095 (Siuod G (r:~/\‘/\& (Afioni & >slxe g sl aslllas uli Pakneiat, 2007)

o8y 9 oY FY o, Sloe wolay &5 sl 4lis 55 Mahloji, 2003)
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Table 6- Analysis of variance (Mean of square) for morphological traits and plant seed weight in sesame ecotypes, irrigated
with saline water (EC=5.2 dS.m™)

Jsb basio

dge 0 Ald 3 Qg 0 as L Qg9 3 ad L dlaxy dg g5, -y f e e
9234 o) ) Jsb wls 2 9 EW, - I
Seed weight per Branch length Branch number Plant 83! SOV
plant per plant Branch length per plant height df ~
mean
. i &gy 2l il yleS”
0.5375™ 7554 34.03™ 9.393 71.53™ 1 Covariation of plant
number
ns # * ns ns J9b
0.6138 4330 225.90 1.818 118.95 2
Block
3.3457 2454° 66.06" 5.568" 149.25* 24 S|
Ecotype
0.3434 1141 33.74 1.758 58.42 26 ks
Error
_ — — — — 53 Jf
Total

## % NS

o> S5 g gy Jlein] o )3 i )y e cg)d gine et
"™ and ": are non- significant and significant at the 1 and 5% probability level, respectively.
(o 32 i s o3 O1T) you 2T b 8l (g lal S (S gST 53 Sujglsd 90 Ol (ke dunnglis -V Jgoa
Table 7- Mean comparison of morphological traits and plant seed weight in sesame ecotypes, irrigated with saline water
(EC=5.2dS.m™)

g > 4ild 5 Qg 4> aa LS LS Job g ) &g g,
(p9) v m)J g ( : Sbm,)w Syl CHED
. o o Branch number per o N
Seed weight per Branch length per Mean branch length plant Plant height ~ Ecotype
plant (g) plant (cm) (cm) (cm)

0.32 23.9 5.6 43 26.4 MSC1
0.40 71.3 18.8 3.8 39.0 MSC2
1.95 64.0 22.7 2.8 46.2 MSC3
0.47 38.2 13.7 2.8 324 MSC4
0.82 66.4 14.3 4.6 24.7 MSC5
5.65 67.7 18.1 3.7 40.9 MSC6
1.34 45.2 17.4 2.6 38.2 MSC7
1.20 40.0 11.3 3.5 28.7 MSC8
1.00 80.7 16.1 5.0 27.4 MSC9
2.63 94.2 22.6 4.2 36.4 MSCI10
1.07 8.9 8.9 1.0 51.1 MSC11
0.04 2.9 2.2 1.3 223 MSC12
1.20 74.9 18.0 4.2 35.1 MSC13
1.22 26.4 11.8 2.2 26.9 MSC14
0.64 51.8 9.6 54 335 MSC15
1.14 125.7 15.6 8.1 49.0 MSC16
0.66 120.7 16.8 7.2 40.8 MSC17
0.10 114.6 21.2 54 46.5 MSC24
3.16 130.8 24.2 54 38.5 MSC27
0.99 109.9 322 34 36.5 MSC31
3.36 1159 20.6 5.6 38.1 MSC35
0.40 110.0 16.3 6.7 36.8 MSC36
0.42 60.0 22.1 2.7 24.5 MSC37
1.27 82.2 21.6 3.8 30.0 MSC42
1.15 125.2 20.9 6.0 52.9 MSC43
0.98 56.59 8.99 2.22 12.80* LSD (0.05)

B85 (gl gime M) wo > iy Jleis] grdaw ;3 LSD 9051 (wlaol 3 il o LSD (00 51y gl oy gl a8 pola Sl
* Means, that the difference between them is lower than the amount of LSD, are not significantly different at 0=0.05 by LSD test.
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Table 2 — Analysis of variance (mean of squares) of measured characteristics in shoot tissues of corn.
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Table 3— Comparing mean of main and interaction effects of nitrogen levels and inoculation with mycorrhiza on
concentration of P, Na, N, K, Ca, percent crude protein and dry mater yield in corn shoot tissues

S olo 3,Shas e 2w P‘;‘}?ﬂ oS oy 595
. rude -
Dry matter yield P Na protein Ca K N . )l:.y :
" v - - reatmen
(6 3 o) (s B3lo 0,5 ok )3 0 5) (32,3)

(t. hah (9. kg dry matter) (%) ]
12.630° 0.320° 0.100° 5.244° 0.425° 0.743 0.839° Ay
13.800 % 0.290° 0.120*° 5.653 % 0.549 0.738% 0.902 ° A
12.925% 0.280% 0.100° 5.376° 0.498? 0.713° 0.858° Mg
13.135% 0.290? 0.120% 5.521°% 0476 0.769% 0.884% M;
12864 ¢ 032°% 0.100° 5.277°¢ 0.569 % 0.704 ¢ 0.84°¢ A Mg
13.212°¢ 0.320° 0.110° 5211°¢ 0.528 ¢ 0.783% 0.834° A My
13.926° 0310° 0.100° 5.276" 0.426° 0.722b © 0.871° AM,
15.135 ad 0.28° 0.140* 5.830':11 0.424° 0.755* 0.9332 AiM,
12.500 © 0.370* 0.130* 5.059 0.524% 0.877% 0.810 No
12.970°¢ 0.330° 0.110% 5272°¢ 0.489* 0.768 ° 0.844° N4
13.565° 0.290 Z 0.110% 5.601° 0.477 abb 0.686;1 0.891° N,
14.410% 0.240 0.110% 5.862*% 0.458 0.633 0.938 ¢ N3
12220 ¢ 0.370 % 0.120* 4.820 ¢ 0.574% 0.834° 0.772 ¢ A oNp
13.400 0.340 *° 0.090 ° 5.107¢ 0.550 0.783 0.817¢ A N,
13.705° 0.320° 0.100 * 5.333 <« 0.533* 0.700 * 0.854 ¢ AN,
14.1102 0.270° 0.110% 5.716 Z 0.537 Eb 0.658 0.915 Z A (Ns
12.312 0.370 % 0.140% 5.298°¢ 0.473 % 0.920? 0.848°¢ ANy
13.780 ¢ 0.320° 0.120 % 5.437°¢ 0.429 0.753 « 0.870° AN,
14.650 *° 0.260 ° 0.120* 5.869 * 0.420 < 0.672 ¢ 0.929 * AN,
15.350% 0.220¢ 0.110* 6.007 % 0.379 ¢ 0.609 ' 0.961°% Ai1N3
12.720 ¢ 0.390% 0.120 % 4861" 0.596 % 0910% 0.778 " M oNg
12.925 ¢ 0.350° 0.120® 5.128°¢ 0.525* 0.745 < 0.821° MoN;
13.432% 0.290 0.090" 5.610 " 0.463 * 0633 ¢ 0.888 © MoN,
13.902 0.230° 0.090 5.907°? 0.407°¢ 0.562 0.945% MgN3
13.309 ¢ 0.350° 0.140* 5.258 0.452 " 0.843° 0.842 % MNg
13.650 ¢ 0.310 "™ 0.090 * 5416« 0.453 0.790 *° 0.867< M;N;
14.000 *° 0.290 « 0.130* 5.592 % 0.490° 0.738 0.895 ¢ M;N,
14.450 ° 0250 0.130 ® 5.816™ 0.509 ° 0.705 ¢ 0.931 M;Ns

1525500 b el (g 9 b b 40 :Mp g M
A and A, are with Mycorrhiza inoculation

)L‘L&h 2 0)9‘ F;}L»:Y‘“ 9 AT REAYA «).fbo Y N3 9N2 N; Ny
Ny, Ny, N, and Nj are application of 0, 75, 150 and 300 kg.ha‘1

ALaiiT b il (9 9 b e 4 Ag 9 Ay
A, and A, are with Azotobacter inoculation

Al o oy gy Jlais] pdaw j3 5SS ygejl ool o I ime MBS 1315 ¢ ygim p1 1> S e B S JBlas a5 (el o pSSle™
*Means in each a column with no common superscript differ significantly (P<0.05).
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(Beta vulgaris ) x> «,> (Hordeum vulgare L.) ¢ L.)
&3S 30 sl yeo; > (Gossypium herbaceum L.) 4, o L.
(Kalogirou, ' oLl cleMbl g jl odliiwl Ly oUs
s oM sy > ha day wliSE clilas 2002)
olalas (Hangle et al., 2003) sl slassly (gandwdS
P95 a9 «0pd $5yaltS SV guae sl (3] (bl (sladlate
(Cicer arietinum L.) 3455 4 (Sorghum bicolor Moench.)
2 oo 2lsj)l 055, {Francesco et al., 2003) JKw ;o
(Glycine max Lgw «yd &Y guame cuiS (sl oy 5l (slilate
paS 5 (Helianthus annuus L.) )s,5Lsl ¢ guej camw L)
2 byl sl sl i) ellllas (Njiki et al., 2005)
(Sicat et al., GIS jl oola ol Ly aim 3y gl <l (sla e
1 &5psltS Y o gy by sl oy Slalllas 2005)
S yiehl (bl w1 edliil Ly (i Glozre ol
S oyl cwls byl dsdlllee o (Dunshan et al., 2006)
(Olea europaea ;yosj &Ygame (gly cilisee (sloody cod
2,5 o,Lil (Wahba et al., 2007) yae 3 )ls,Slsl wyd L)
=l Yo (LIl bl SWlas Gl oo ol
Ayoubietal., ) 4,Ken 5 ool 5> (638 Gladss 4 g5 oo
O3 g S ¢ gl S ) sl (BT )l sl (2002
Obesl ¢yl Jlois ol adlaie ;> (Oryza sativaL.) gy g
=2l cwols oLyl cas (Qaemyan et al., 2002) |)Sen 4
ey adlate )3 Syl (he) 4 g 9 L)dde pS sl
&y (Bameri et al., 2003) o ,LSan 5 (550l (e ylub,dl
Cebd p dzigy g g2 pdS (ol CulS ol el bS5
o3j ydn> 9 (53l (Ui gh g Gl ol ] jo5 oLy
cwls a8 oLsj)l slyp (Shahbazi & Jafarzadeh, 2004)
Allium cepa ) jlo doxies g A5 o5 WY guams (gly S
5 ol (B Lol ol adhais )5 )5 5 45 i oL
S g =S oLyl )y (Jalalian et al., 2006) LS
(Sesamus a5uS g @)d (oS Y game citS ol canlss
((Faraj Nia, 2007) L5 z,% <pM! o))y cuis 5> indicum L.)
Cubd 3 Wiz Mg sl a9 (ool Gl b5l sl
Madeh ) o),LSan ¢ )LuSB zalo ¢ 3y oylub )l 5550 LIS
Gl ol cenls S oLyl ¢lp (Khaksar et al., 2008

1- Geographic Information Systems (GIS)
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Fig. 1- Altitude of Neyshabour plain
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Fig. 2- Neyshabour plain position in Satellite image
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Fig. 3- Land units at Neyshabour plain
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The position of soil profiles
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Fig. 4- Soil series position and control profiles of Neyshabour plain
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Fig. 5- Land use of Neyshabour plain
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SxFxAxTxW xC
100

)68 L8 5Ll iS po s as L il cdolee sl 2 a S
5 gl ol Glusgas (g8l jluel (F «SB (S65.8 Glusgas
Oloogas 1581 Ll W (815550 Gluogad S Lol : T
il o o8l Glogas HeS1L8 Lol :C s SLs s b,
e b ol & Sl gy 3y90 SUygS B Bl N (e
Ay 9 O pdS S (sl e ol MS daldl y> sl
=00l )8 i Y g 5l edlatnl b S g a S8 @
beoe 13 SLE laggym 1S4 o (o canls o gl
Sl gla asaliy 1 TOL e sKlas b s 5 43 3,1y GIS
g dbgyye slaaias Arc GIS.vir 9.3 )58l oy slad Ll

A0,8

I= (¥) aoles

0L (g a2 )3 (lwl 2 (28] el (Sl S - Joaa
(Sysetal., 1991) &Gyl )b (s gy 13 (3o pw
Table 1- Land suitability classes based on final degree of
land Index in the parametric methods (Sys et al., 1991)

iy pes L el Suitab‘i’ll:t
Land Index Suitability y
class
75-100 | ke
Highly suitable S
50-75 Moderately S
suitable
»S cwls
25-50 Marginally S
suitable
9 uliel
12.5-25 Currently not N
suitable
L Ssodd WL.OL)
0-12.5 Permanently not N,
suitable

3- Interpolation

Jdle glys Cudgaze axpd 5 i 0ol Billal Cotin Y gaze
ailato (CI)' ooaldl asls s (gl 35 asuiie A3, ilise
S pial)l adoles 5l edlaiwl by Juols ol slacydgioe an )y
a0V o) OYolao jloolaiwl Ly 530,85 pleol pgd a iy
(Ayoubi & Jalalian, 2006) 15,5 duul>es adlais (CR)YL;Q.,JéI
 adlaio o (gorll Sl Sy conlis ie (CR) sl 423
Do ol ddlaie o] 3 Jpame jo cuiS (4l
CR=1.6 CI if: CI<25 (V) 4l
CR=0.9 CI+16.67 if: 25<CI<92.5  (¥) asleo
s 22ld gladidsn oo)) Clhogad saedls Sod i s
Ol g b (S ol b Cundg (SB Bos () b
Oljee ESP 50 «Sal woyn (SB oo 035 ,Kiw dopy (S
Sy yb gl S pH e 3 OC susyd CEC l5se EC
3,0kl Jglas 51 51 ookl b pgd als e 13 .05)5 (g )glaen SB-
5wl bwg 45 Coie OY game cuiS sly (SB slajls
PNV JLo 0 608 w5 00,5 &)1 VAAY e o o, Ken
Ay Cowl oad piiie Ol g SB Slasdiog duwge Vo VO 4 i
el o cois S Glvgad | S g Codgie
~aib g Gulad o (b Al ye )3 005 (e (e Y guae
9 A e SY guase S il (8] el (ST o
Ologad dsgeime (by) (nl 3 C8)S pbl 5,55 S el
(S sl sl atwd dw ;D odel Cuwd 4 gla a3 ls 5 S
iy 4 C g B A (sl )giSh (lsie cov augh) 5 (oleend
4 )..,L Jlesl b saiss ol 5> (Kalogirou, 2002) cusl oids
opMe & SB- (asld V0 SIS (ooleidin B9y $9) 22 (ol
ol 0l (gd Ao 5 b 4 dwd i 5 el el
Ol 5 cdl Jols 3(S) S (S5 5ud Oluogas (o5
SLs s g (var2) S odaw 0} S o pd (varl) S
SLa glbonw g g udeols Sluoguasd (9518 (vard)
CEC ;e (var5) OC sz (vard) SLs pH JoLi 3(F)
&S doy g (var8) S al u_w ) (var7) BS us,> (var6)
(A) SLE CilWd g g 9 Oluoguad 9518 (var9)
39538 (varll) SUs ESP l5e 5 (varl0) EC (e ol
5 (Varl2) (o) cud 20y Jols A(T) (S5 9195 Olwogaas
S Cogby Olwogad g8 (varl3) SB il s
(varls) SUs _iSej g (varld) o pSlw s ol (W)
2 (varl6) Ledsl as s Jolis 3(C) codldl Oluoguasd (o510

1- Climatic Index
2- Climatic Rating
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(1991-2005) 599l Sy giennss 8uans] v 10 Hlof Lyurlawr] yo dndllne 3590 239000 ol (b yas L —Y Jgun

Table 2- Climate indicators of study area based on 15 years statistics in Neyshabour synoptic stations (1991-2005)

Cotton Maize Wheat Land characteristics
13.68 41.90 84.56 ol sl
I
5
21.89 5438 92.78 ol 22
CR

e Jlod g ol YL polie llasl saimd i SB Sal ao )y
05955 sl 31 e Baas o wibio £9 ) SB slagsym
ol S (Sal oo slaa¥ Lol oge slaael
2 ol YL palie sximylis S I op)S dops @l s 5,
ool oy yiin Slue Glialie b &5 Wb e cuid Sy
ot ol 0 5 ol 95 ) ol Y gmane Al il
D S lagpw o gusly job & Sl opl sl s 45155
S Sal o 9 g8 2oy EC ESP ol molie LY oY
2 oS o) YL polie (o5 (ggm jl ol ord ubato
bl sladasls plwdgsg Jo 4 VY o F SB sl yw
Sl oS Oy i 0956 canl ol LB SB g pubols gl
-y i dow SB bl sllal siad L ddlaie S il
YL Cpgl o d2)> sl S lagym 1 (oo9) bausgio 5 (o
sy p o (o S 8L sllail g Vb I )5 2o L
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0556 Cuwl Sod 195 Cuamww dy Cudhd ool iSj oS Wil oo
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1- Exchangeable Sodium Percentage
2- Electrical Conductivity

3- Potential Hydrogen

4- Cation Exchange Capacity



1YY e o olos (F ol (65 y9lis’ ol pgs 49yt A

35S L5 Jgammma (ol (cly sl iiSg10mn ol i iotes 5 Cal
ol (S dS (gl Mas 35 4ty Jguareo alisa (€) (ol
&l odal cowd 4 Ny 9 Ny Cals (sla S g 1l 03 S5 9 Ss
i a5l e (€) ool Codgazme a3 yd p s gyl oa o
2ol CuBd ) D)3 g paiS CudS 9SS () e oS o0
5 S5 008590000 odes joiS18 dgupy 5 (Mool Slaladl plool b
Ko olodily Wlgs o «cyd BByl (g9 1 (9315 4 g (Mol Sloladl
Jgaze slp Lol i 08y (398 ¥ guamee sl |y (6 3VL ol
9 @l Gb Helis cods gl Jomame (ol i 4y

558 ity 595

)3 g pasS S (el Hplia cusd 45 A e i okel Cawy
el J10yg5 Ay & S g 0glhe (e Gl I sl
bl @l izan )l Jlssan 5 adlaie byl b 990 0l
2 38 Ay 9 &) a8 SV g (gl (e S Ol
o) 2oy g colue (lol gl sl oad &8l ¥ 0yleds Jod>
Jomame (gl Jadn ol )3 @glite cunls (WwMS” g asyd ()l
b pasE cuiS Gl jeliw cuid dop Vv &S o ol puis
O 53 0aiS 3game Jole (5 odes g Canl Sy 9 Syl WM
S ) s ASle 3 il e (5) SLs Sapd oS
53 deloie 1o yd $/ND Legaims )3 g (gl YU ks

Ay g O,d (oS O gm0 (gl oo ol WIS g (2led da)d (bl g jeeliind Culd 81l oy g Coaluws - Jgus
Table 3- Area and land percentage of Neyshabour plain based on final degree and land fitness class for wheat, corn and

cotton
Land suitability Wheat Maize Cotton
(o) (20)  (aay0 sioghS)  (a0p2) (20 poghS)  (a0pd) (@0 ioghsS) (e,2)
(Class) (Degree) (km?) (Percent) (km?) (Percent) (km?) (Percent)
N, 0-12.5 - - 207.21 5.41 2567.54 67.29
N; 12.5-25 - - 974.06 25.44 251.94 32.71
S; 25-50 1208.22 31.56 2647.21 69.15 - -
S, 50-75 2620.26 68.44 - - - -
Séﬁ? 3828.48 100 3828.48 100 3828.48 100
um

30 40

50 Kilometers

) PSS (Gl (o0l ol (gla WS gasatgy =T JSS

Land suitability map for wheat

. Index Class |
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1 B

Fig. 6- Land suitability map for irrigated wheat cultivation
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Land suitability map for maize
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Fig. 7- Land suitability map for irrigated corn cultivation

Land suitability map for cotton
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Fig. 8- Land suitability map for irrigated cotton cultivation
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Table 4- The effect of Phosphorus resource on corn and grass pea forage quality characteristics
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* Means with the similar letters are not significantly different at 5% probability level based on Duncan Multiple Range Test.
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2- Basidiomycota
3- Arbuscular Mycorrhiza-Like Fungi
4- Kaefer

» (Al-Karaki & Hammad, 2001) se> 4 S1,5J1 a1, 1986)
5 =5 5 (Lycopersicum esculentum L.) 55,3 a»o5 oLS
Lljms il claaisS ;o (Giri & Mukerji, 2004) > Sse
de = (S. gradiflora L. 4 Sesbania aegyptiaca Poir.)
35S0 s9a 33 1) esliy 9 jhd (g dler I (238 polis
290 138

ORIy (Gane dlge Ol g olS Ay LS & (0D (2595
Aoy YU Cuglie [ Sid bl o Casl (Ko aSb s 0
lz,B ! wocen (Beltrano & Ronaco, 2008) 1S sl oLS
P OET gy 9 G5 Ll 93 o 3 0lS ol Jolos il e
i3l s bl s Ll 15 o 5 (Auge, 2001) 5lis:
Song, ) Sl [(Abo-Galia & Khalafollah, 2008) L
d Cnglin g olS slois Cundg o ) (oYL (Siwen (2005
Ol 503 Sla S g @) Ghl3S 1ysSe sen 5o o] (Suis
Slg oo Qljee ol (ol balgy g9) AM slag )b 3l a7 and oo
(Belthenfalvay et al., 4l yowd (glais Cunsdg 5l Jitme
S-St 9 ShrSee QLS By (> 45k 4 1998)
OlelS ) Gl SiysSee GlalS 45, K> (oo jhud Cunsy
Feng et al., 2002; Rabie & Almadini, ) cowl (3159w s
E9590 (pl (2005; Mansoori & Ahmadi moghadam, 2007
ol s a Leas olS widy (gl AM Cujo oS o oyl
Ruiz-Lozano et al., ) ;)L g 55159059 s yound ol
oS 05 Sosty sl &S gl &S 0235 a5 (1996
U s (S5l s sboanld (bl jiy $98 00 (35 )3
Clidod gols diej (pred 53 piud b (g yi Wilo s polie Gl
AM Lozl bowg oS ol by, oMol a5 amd o lis 35
9 S9agp Sl 3y 9 S1059) colin Sl danly 4 Wy e
a0 0l il (5o 9 O ol o poo I3 ¢ g pgm Jolss
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oo 2l ol )eSse s jo (Manafi, 2010) 5,5 51,3 806
DS Lo g ol (3 4 Ol 28 o e s 1 i sl 4y
Sesdsid glacld o ol (Sl 9 9,5 o0 (i olS
Iy diyy wios o Wlgi e 5 (Auge, 2001) sliS ,5b S)
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slag)ls jl (an o YsSugl dl5)5See log B 5 0gdle
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1- Sebacinaceae
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3- Least Significant Difference
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8 odind (S5 gl 15 0,5 - 5 (sl 2505
S e g L sl s S and 5908 @3 (555l
5 (Gong et al., 2005) Ba_d Jeted s dddd Vv Gdo &y duoyd
8005 il azyd o b aw sled 13 jo) ¥O e 4y (g
mle 93 o p> o 03y Sl e oy 59 03y b iz S
CdS I VD S g 5D o i cuss iS5 o gie
Bl ialS dig Ve 4 (S dw ds e 0 a8 W

Sygo 4 g 4ligy ysb 4y (S Al yo 9,5 b o luls (5L
L gk gbajlos (2atS adopo g9, 13 285 plodl 5
dya0 jlide ay SB oo, Juwils &S i U o)lul Of Lials
O Sl 28 Jlael gy (Ve 50 (FO) el b ) o
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1- Field Capacity
2- Extrogen
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Table 1- Physicochemical characteristics of soil

el had e e Sl ey

(aoy0) bl o yd (o o pmnivod jowd) (S SSIl Cylud dlaw! K P N Sand _ Silt  Clay SK cdl
SP (%) EC (dS.m™) pH (o & ) (weyd) Soil Texture
(ppm) )
35 0.11 7.40 251 48 0.04 69 17 14 o) i

P53 o (sl 93,5008 12 15 19500 9 Cagby FT (il g 3o =Y Jgaa
Table 2- Analysis of variance for effect of moisture and fungi on wheat yield and yield components

U 5 u M - .
et 2ile @2 ai1s 3 Slos S Zos) b 12 oig
bR o5 - SUidem s 1000-grain
S.0.V. Grain yield : Harvest .
daf Biologic yield X weight
index
k) 2 1.79" 11417 93.11™ 853.82"
Moisture
Cr u ek ok
&® 3 0.63 3.45 119.39™ 47.90™
Fungi
> 1B x cu ok *
& X o) . 6 0.17 1.48 160.64™ 127.38™
Moisture x fungi
el sl 36 0.29 2.95 699.31 371.90
Error
Ol
(r03) EesiS o - 14.90 18.00 11.50 9.80
CV (%)

2oy> Sy g g Jlein] aw ) b ne ccuiyg T T
ns, * and ** are non-significant and significant at 5 and 1% probability levels, respectively.

Y Jgsa aoldl
Table 2- continued
Ao Conild 33 g2 L axdiw (69,4 oy b 43 &> o S1,5

T d.:l}id.;,a Qg 4D &S dlaxs s 31455

S.0.V. daf No. of No. of spike Harvest _1ndex Spikelet fertility Depsnty (?f
grain/plant of spike percentage grains/spike
Cusb) 2 625.81" 1.49™ 151.65" 78.22" 0311
Moisture
et 3 710.94™ 0.23" 143.72" 44426" 3.60™
Fungi
C)ls * wﬁb) * wk ns ns ns
Moisture % 6 75.25 0.34 58.21 82.28 0.55
fungi
coiale] sl 36 170.56 0.59 433.36 266.62 1.57
Error
Olyass o b
(Ao ) - 11.90 10.70 5.00 3.50 8.90
CV (%)

2o yd S5 g ziw Jlein] pdaw 3 I e scui g T g T
ns, * and ** are non-significant and significant at 5 and 1% probability levels, respectively.
2L 90 plojed odlaiuwl Glas ol dw o 3 &S (Y Jada) 29 i 3s s o me il 15 y6Suedids 5 1556500 2,8 pudls
il |y crse )31 o g (AMAML) 13555800 du g 13359500 Aoy (PSe/+0) dliw cildp yasls ol B Jg sl 4l
Hy il (AM) 15,5 See z)L8 uils b (gl xe glis &S I zme P/ V) A jd &ild 1S5 g (p<e/+Y) dodiinw (559)L
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Beltrano & Ronco, ) 555s; g 9l il gols b guls opl a8” cuily
5955 (Wu & Xia, 2006) L} 5 5.5, _ls—sxen (2008
laaals 4 1S ases 59 (Wu et al., 2008) ), San
Sy aw g5, 5 (Citrus tangerine L)) (S,0 ol )sSee
o= 9wl o5 by byl 5 45 wa (Poncirus trifoliate L.)
9y 48 (S b Cogo d (Soid G5 kil cod
1055w @8 gl ils (2l52)5800 08 QLS 4 Connd (6 it
s s Sl 35 oo Gl el il ke plos
Dyl 2 FC s by jLawd jo Lass Liul38l cpl &8 0 sali
(e Oyl Susb) ol S| S g )3 1 psSeednd )6 ils
zokbw plad 10 L8 90 (lojen il Jg bl sals b gyl
Sigden 2,8 53 (6 gae (Al el Hb -0 o 4 ugh
(Abo-Ghalia & Khalafallah, 2008) 4l cals 5 Wlsgsl .05 454
SLoassS §) Rl b paS il 3,0 59 o o 53 3
plosl g ciliseo Loyl 15 )Y oSl (3550 )6 Cilies
9 by ollas Lalpd )3 (ol yeSee (San e oS sl > Kol
a3 (lly olS (ol g (odg) 8) g o (St B

Dy o ixe (A cudldp (a3 ls (o 4) sals b Ll M3
Oy | yeSuodud 5B gl jlass > dlitr cullyyy jadls
Tl 5 152)9-500) >S5 (25L5 Jlasd 93 5l (p<+/+0) ()P —xe
(¥ Jgs2) 392 oS ()8 9 Glojo
531 3,Shos Slis y ) 3 ooy Mlite S el 4 4255
A Tg yd A b ol w5 (P /4 0) Sigaw 3, Slas ((p<+/+))
(Y Jodn) 59 4 dize (PS/+V) &gy 50 dliiw dliad g (P<+/+0)
P S e Oygmo d (Sugb) Sl Gl L g 5 Sos
by gohw den 3.8l Jials wald jlas (28 Glajles
Cond gy 3)Shose (talj3l el YsSug)] (sl52)5800 @6 il
mdd gyl g0 I e L =0 o il 8]l as A el a
eon 52 GI! ool Jy s il |y 53 3, o531 L
gl ()8 byl (e 13 9 398 ) ne (Susb) olaw I S
ples 3 g aidly 5, Shoe 1o 1) Cuo Sl oy )8 93 Olojon
(P=+7+0) jb sine (il sl Jb =0 v j> 4 b gslaw
Ol () 4575 135S slas 9 LS &) Capnd gy 3 )Ses
Dz 35 155500 al8las 20dls & Cuws FC by pdaw 4o
Abo-Ghalia & Khalafallah, ) «bl e 15 g LSl (N JS5) 25
il g paS il 3)50 3 1) (telidie @S 5 (2008
il Lyl ) Y sSusn,] (el ysSan gyl il clodisS

PuS 3 Slos glial p z,B L zmadli g Cugby 3l O 51 1Slo dun o =Y Jgin
Table 3- Mean comparison of single effect of moisture and Fungi inoculation on wheat yield components

s oo (0 sbilw) dlius 35 A3 o515 o (55951 Moy (w0 d) Al Cild 1 (yad W (055) w15 152 539
g o V Density of grains/spike  Spikelet fertility Harvest index of spike ~ 1000-grain weight
o (cm) *) ) (€]
Cagb,
Moisture
o ’;g"s’b 225 79.68° 71.84* 37.45°
-5 2.31% 77.82% 70.50° 33.48°
-10 2.45° 76.57° 67.58° 27.21°
@@
Fungi
Jals c* c ab a
Control 1.96 74.01 69.28 34.11
ontro
AM 2.55° 80.07° 71.18° 31.63°
ML 2.21° 76.29° 67.49° 33.21°
AM+ML 2.64° 81.73° 71.95° 31.92°

D5 50380 b g fosine MBI a0 > iy Jlatol s 1 o)l 1l ) S nte By (gl (sl iSile Jlass o sl g st 2 )5
* Means in each column and for each treatment followed by similar letter(s) have not significantly different at 5% probability level.

Losly 5 S gl b aonets cpl &5 (V JS3) 392 )8 95 (lojon
audasg L Jg ol ccalles (Singh & Varma, 2005)
Jles 93 do S )8 (2l oy ol ) a8 (gul jiglS
alal) @8 o)y Ll j ey oo S5 ) b )03 (28

Gygo o a8 Slals (2B slajles ple )3 (IS j5bas

Sl 3,Shos it 223 urjon ) 93 0 b olejon
uLbLf &4)919» J)_iLo.c ¢w3)l_'§ dl-h)ln..:} B BL R ALY UJ |)
Tl g 2lisSee slaslesd ) yieS 152 )9Sednd )8 L ol el



Biologic yield (g.plant!)

Means followed by similar letter(s) are not significantly different at
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Fig. 2- Interaction effect between water stress and Fungi on
biologic yield of wheat

152058s0ded ML g ¥ oSl (4525500 :AM
oy o Jl o LSD pgel bl s (s By sl slogSilie
W)l 086 b gyl gime cogles
AM: Arbuscular Mycorrhiza and ML: Mycorrhiza-Like

5% probability level by LSD test.

(Al-Karaki & Al- )by o erwljuiols dopd Ly sl wme
Raddad, 2005)

M 3 bine il el SB cugb) iy ol
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JS) A3l (K85 g el b (gl me BB (2)8 (sla e
(v

St i Sl (F JS0) Jliza 51 oged & e
Jb cplbob Jials o) bxe Gygo 4 o |y ag JS @by sl
Oil38l cels g dzily aigy pd aild olaw yy Cate Pl 2y s jen
mad B dli b b —Ye ok, adaw jd gy il las s o
Cto 31 JS7 50 (g el (il 6y gae ©)go 4 1580
Tl 48’ (6y9b g 1108 5500 (2B e 93 1 )0

1.4 -
12 a
T b
= 1
&
& c
g 0.8 od o
C
i) de mMA
5, 064 de de
= of EML
g 0.4 fg BAMML
8 OControl
02
0 - ‘ . ‘
FC 5 -10

Moisture levels (bar)

oS 413 3,5k s B g Curgb, Wiliie 1Y S

Fig. 1- Interaction effect between water stress and fungi on
grain yield of wheat

5y5500ass ML g YsSus)l (5155800 :AM
x> gy Jls s 3 LD (gl ol 1 s g s (sl
S5 RS b (ol oglis
AM: Arbuscular Mycorrhiza and ML: Mycorrhiza-Like

Means followed by similar letter(s) are not significantly different
at 5% probability level by LSD test.
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Fig. 4- Interaction effect of water stress and fungi on grain
number in plant

152)5500dns ML 4 ﬂ,&.»y)'l &l35550 :AM
sy iy Jlais) o 3 LSD (gl ool 1 by Gy > sl oSl
S5 SRS b (o g glis
AM: Arbuscular Mycorrhiza and ML: Mycorrhiza-Like

Means followed by similar letter(s) are not significantly different
at 5% probability level by LSD test.

Moisture levels (bar)
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Fig. 3- Interaction effect of water stress and fungi on spike
number in plant

15205 soded ML 5 ¥ oSsgn)l (1525500 :AM
s Jais) s 5 LSD (ol obol 1 ol g (s (sl sl
W)l 0S5 b gyl gime Cglds Ao yd
AM: Arbuscular Mycorrhiza and ML: Mycorrhiza-Like

Means followed by similar letter(s) are not significantly
different at 5% probability level by LSD test.

PAS (959998 )90 Olhuo 152 59500 9 Cagb) P1 uilyly @i —€ Jgi
Table 4- Analysis of variance for effect of moisture and Fungi morphological characteristic of wheat

S gole @il ayy  ag gl "IL?;* ‘Jfb J:jf: Jii aliw Job
S.0.V. daf Plant high ecuncie L Spike length
length Extrusion length
"‘f’]’ ) 2 2758.12" 1460.21" 12088.53™ 1.089"
Moisture
Gor lé Aok *k kK *k
s 3 759.14 161.81 68.11 3.703
Fungi
efxcab) 6 232.43™ 21.37" 9.82" 0.683"
Moisture x fungi
il sl 36 744.65 199.36 154.86 2315
Error
(ho3) Syt a2 - 6.60 8.40 15.50 4.00
CV (%)

5 R385 b g fosine MBI a0 > iy Jlatol s 1 o)l 1l ) S nte By (gl (sl iSile Jlass o sl g s 2 )5
* Means in each column and for each treatment followed by similar letter(s) have not significantly different
at 5% probability level.

Job &g gyl Jby gre yiulj8l sl )Y9$w9g)] GliyeSes 2,8
syl g 2ol 4 cms JSShy (Seliygpm Job o JSSIy
= 28 Hles ) (ughy Hled aSlen (B Jod) 15 ol5)98e
22l 4 s Gialidl o> VY L JSSy (Sel gy Jobo
2 s diw Jobb b s Glhe ple Cuns (g iy Comlue
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* Means in each column and for each treatment followed by similar letters are not significantly different at 5% probability level.
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Table 2- Variance analysis of effects of crop residue, burning, N fertilizer and tillage levels on the f - glucosidase activity
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Fig. 1- Effect of crop residue (CR), burning of crop residue (B), N fertilizer (N) and tillage (P) treatments on soil p-
glucosidase activity
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* Values marked with the same letter are not significantly different at o= 5%probably level according to Duncan’s multiple range test
(DMRT) (n=2).
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Means marked with the same letter are not significantly different at a=5% probably level according to Duncan’s multiple range test
(DMRT) (n=2).
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Row intercropping of borage (Borago officinalis L.) with bean (Phaseolus vulgaris L.)
on possible evaluating of the best strip width and assessing of its ecological
characteristics
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Abstract

In order to investigate the effects of row intercropping of bean (Phaseolus vulgaris L.) with borage
(Borago officinalis L.) on its ecological characteristics such as weed and insect diversity, composition
and density and their yield and evaluating of the best strip width, a field experiment was conducted
based on randomized complete block design with three replications at the Agricultural Research
Station, Ferdowsi University of Mashhad, Iran during growing reason of 2009-2010. Treatments
included one row of bean + one row of borage (1:1), two rows of bean + two rows of borage (2:2),
three rows of bean + three rows of borage (3:3), four rows of bean + four rows of borage (4:4) and
pure bean and borage. Results indicated that the highest economic yield of bean and borage were
achieved in monoculture with 4.46 and 0.12 t.ha™ and 4:4 with 2.30 and 0.05 t.ha™, respectively. The
row intercropping of bean with borage and strip width affected its ecological characteristics such as
weed diversity, density and dry matter. With increasing crop diversity, weed density and dry matter
decreased. The lowest and the highest weed dry matter were observed in pure bean and two rows of
bean + two rows of borage, respectively. The maximum population of biological predators and pets
were obtained in two rows of bean + two rows of borage (20.3%) and pure bean (20.5%), respectively.
In general, row intercropping of common bean with borage increased land equivalent ratio, and strip
width of 2:2 (1.55) was the most promising one.
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Effect of phosphorus and organic matter on availability and iron uptake in mays
(Zea mays L.)
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Abstract

Iron is an essential microelement for plant growth. Low content of organic matter and excess
application of phosphate fertilizer in soils can be affected on availability of iron. In this study the
effect of iron, phosphorus and organic matter on growth and iron uptake of mays was evaluated. A
greenhouse experiment was conducted with two levels of cattle manure (0 and 1 %), three levels of
phosphorus (0, 200, 400 kg.ha triple super phosphate) and three levels of iron (0, 20, 40 kg.ha™
sequestrene 138). The experiment was carried out based on a completely randomized design with a
factorial arrangement using two replications. Plants were grown in a sandy loam soil for eight weeks.
Results showed that application of cattle manure significantly increased shoot dry weight, iron
concentration and iron uptake of maize. The application of phosphorus along with iron treatment
increased shoot dry weight at 20 kg.ha® iron but it had a negative effect at higher levels of iron.
Application of iron increased concentration and total iron uptake of plants. However, phosphorous
revealed an opposite effect. Interaction between treatments showed that application of cattle manure
can improve the negative effects of excess phosphorus.
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Screening of sesame ecotypes (Sesamum indicum L.) for salinity tolerance under
field conditions:
1-Phenological and morphological characteristics
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Abstract

Salinity is one of the most restrictions in plant growth in dry and semi dry land which effects
production of many crops such as sesame. In order to study the phenology and morphology
characteristics of 43 ecotypes and line of sesame (Sesamum indicum L.) under salinity of irrigation
water (5.2 dS.m™) a field experiment was conducted at research farm of center of excellence for
special crops, Ferdowsi University of Mashhad, Iran, during growing season of 2009-2010 based on a
randomized complete block design with three replications. Results showed that four sesame ecotypes
could not emerge, 14 sesame ecotypes had appropriate emergence but died before reproductive stage
and only 58 % of sesame ecotypes could alive until maturity. There was significant difference between
sesame ecotypes for phenological stages and were varied from 64 to 81 days for vegetative and 60 to
65 days for reproductive stages. Plant height, number and length of branches also were different
between sesame ecotypes. The highest and the lowest plant height were observed in MSC43 and
MSC12 ecotypes, respectively. Number of branches per plant was from 1 to 8 and length of branches
in 32 percent of ecotypes was more than 100 cm. There was a considerable correlation between seed
weight in plant with reproductive growth (r=0.38**) and plant height (r=0.25). In addition different
response of sesame ecotypes to saline water and also better morphological indices in some sesame
ecotypes may be show the tolerance of these accessions to salinity. More studies may be useful for
selection of sesame salt tolerance resources.
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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
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Abstract

Nitrogen and phosphorus are two necessary macronutrients for plant growth and yield. These two
elements now will be added to soil by chemical fertilizers. This research has been carried out based on
randomized completely block design with three replications at Markazi Provience Agricultural
Research Station, Iran, during growing season of 2004-2005 to evaluate the effects of Azotobacter
chroococcum and Mycorrhiza (Glomus intraradices) as biofertilizers and urea as chemical fertilizers
on concentrations of N, P, K, Na, Ca and crude protein (%) in corn (Zea mays L.) shoot tissues and dry
matter of corn. Azotobacter chroococcum used as two levels (inoculated and uninoculated),
mycorrhiza (Glomus intraradices) in two levels (inoculated and uninoculated) and urea in four levels
(0, 75, 150 and 300 kg.ha™). Results showed that Azotobacter chroococcum affected significantly all
studied criteria except of K shoot concentration, but mycorrhizan (Glomus intraradices) only had a
increasing significantly effect on N, K, Na and Crude protein. The interaction between Azotobacter
chroococcum and Mycorrhiza (Glomus intraradices) had the most increasing effect on dry matter, N,
Na and Crude protein. Therefore, based on our results it can be concluded that in order to prevent
polluting the agricultural soil, environmental and other water supplies from nitrogen chemical
fertilizers, application of Azotobacter chroococcum or combined with mycorrhizal fungi with 150
kg.ha™* Urea is recommended.
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Abstract

Land evaluation is the process of predicting the land use potential on the basis of its attributes. At
the present study the qualitative land suitability evaluation was investigated for specific cereal crops
including irrigated wheat (Triticum aestivum L.), mays (Zea mays L.) and cotton (Gossypium
herbaceum L.), based on FAO land evaluation frame works (1976, 1983 and1985), climatic and soil
requirements for each crop and the parametric approach based on Kalugirou method at central plain of
Neyshabour, northeast of Iran. Some sixteen soil series were studied on six land units by precise soil
survey and their morphological and physicochemical properties were determined. Climatic and land
qualities/characteristics for each crop were determined using the tables of crop requirements. An
interpolation function was used to map values to scores in terms of land qualities/characteristics for
land utilization types and the evaluation was carried out according to Kalogirou parametric approach.
The interpolation technique by GIS functions helped in managing the spatial data and visualizing the
results. Land suitability assessment for selected crops at the study area indicated that the priority for
crops culture is wheat, mays and cotton, respectively. The results showed that the most important
limiting factor is physical properties of soils for wheat culture, while mays and corn cultures are
limited mainly by climatic conditions. The results indicated that 100% of Neyshabour plain has S; and
S, suitability classes for wheat culture. While these two classes for corn production is calculated 69.15
percent totally and practically cotton doesn’t have Sz and S, suitability classes. It seems that by
improving soil physical properties, wheat and mays cultivations results higher suitability class.
According to low climatic index and climate rate for cotton cultivation at Neyshabour plain this
culture is not recommended at the study area.
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Abstract

Intercropping is considered as a method for increasing yield per unit and stability. In order to
evaluate the effects of phosphorous biofertilizer and chemical phosphorous on fodder quality of corn
(Zea mays L.) and grass pea (Lathyrus sativa L.) intercropping, two field experiments were conducted
as factorial based on randomized complete block design with four replications at two places
simultaneously in Kerman and Bardsir during growing season of 2009-2010. The investigated factors
included four levels of phosphorous fertilizer (100 g.ha™* of phosphorous biofertilizer, 150 kg.ha™ of
chemical fertilizer, %50 phosphorous biofertilizer+%50 chemical phosphorous and control) and five
replacement intercropping patterns consist of sole crop of corn and grass pea, various proportions of
corn and grass pea (75:25, 50:50 and 25:75). The result showed that the location effect on dry matter
digestibility, crude protein, ash percentage, neutral detergent fiber and acid detergent fiber was
significant but location effect on water soluble carbohydrate was not significant. Moreover, dry matter
digestibility, crude protein, ash percentage, neutral detergent fiber, acid detergent fiber and water
soluble carbohydrate influenced by wvarious proportions of intercropping, extremely. Also,
phosphorous applying on all of mentioned traits was significant, unless ash percentage. Dry matter
digestibility, water soluble carbohydrate and crude protein of fodder influenced by various proportions
of intercroppingxphosphorous fertilizer interaction. Various proportions of corn and grass pea
intercropping had higher fodder quality than sole cop of them; because, they had higher values of dry
Matter digestibility, crude protein, water soluble carbohydrate and ash Percentage and lower values of
neutral detergent fiber and acid detergent fiber. Dabble application of phosphorous biofertilizer and
chemical phosphorous promote fodder quality due to increase solubility of insoluble phosphorous,
phosphorous uptake, digestibility and crude protein of related intercropping proportions and
phosphorous level. Also, results showed that intercropping had a positive effect on qualitative traits of
corn and grass pee fodder.
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Investigation of dryland wheat (Triticum aestivum L. cv. Azar 2) plants response
to symbiosis with arbuscular mycorrhiza and mycorrhiza like fungi under
different levels of drought stress
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Abstract

In order to evaluate arbuscular mycorrhiza (Glomuss mossea) and mycorrhiza-like (Piriformospora
indica) effects on yield, yield components and some morphological (cv. Azar 2) traits of wheat
(Triticum aestivum L.) under water deficit stress, a pot experiment was conducted as factorial
experiment based on completely randomized design with four replications. Treatments were drought
stress at three levels (FC, -5 and -10 bar) and fungi inoculation at four levels (mycorrhiza (AM),
mycorrhiza-like (MLF) and co-inoculation of AM+MLF and control). Results showed that the water
stress significantly decreased 1000-grain weight, spike harvest index, fertility percent of spike, plant
height, peduncle and extrusion length and colonization percent while grain density per spike markedly
increased. Fungi inoculation significantly improved all studied traits except harvest index, 1000-grain
weight and root colonization. Co-inoculation of AM and MLF had the best performance in terms of all
mentioned parameters. Interaction effects of fungi and water stress was significant on grain and
biological yield, spike and grain number and positively affected by fungi inoculation. Among fungi
treatments, however, co-inoculation of AM+MLF had the best performance and recommended for
both stress and non stress conditions.
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Abstract
B-Glucosidase is involved in the degradation of cellulose in soil and has the potential for

monitoring biological soil quality. The objective of this study was to determine the effects of barley
residue placement, burning, nitrogen fertilizer and tillage management on f-glucosidase enzyme after
a period of 90 days. A field experiment was carried out based on a completely randomized design with
a factorial arrangement using two replications. The treatments were included two levels of barley
residue (3 and 6 t.ha), burning (without and with stubble burning), urea fertilizer (0 and 125 kg.ha™)
and tillage systems (no-till, conventional tillage). Results showed that 6 t.ha™ crop residue treatment
increased B-glucosidase activity in comparison with 3 t.ha™ treatment at 0-5 cm. However, stubble
burning and tillage treatments significantly decreased [-glucosidase activity while the nitrogen
fertilizer significantly increased B-glucosidase activity. The results of this experiment showed that no-
tillage system along with crop residue retention of 6 t. ha™ and without stubble burning systems could
be the most short-term effective management to protect and promote -glucosidase activity.
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