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Figure 1- Agronomic species richness in surveyed villages in mountainous and plain — hilly region
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Figure 3- Biodiversity indices in agronomic farms of villages in two studied regions
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Table 3- Distribution of cultivated agronomic species in villages of two regions

Rural and regional distribution

ou Cblis  Sliwags adkio
695 oU ple ol LS oalgils Sob ) dlpgd (ghuid adlaio Comb
Species Scientific name Plant family Bavi plain — hilly region Khamin mountainous
name protected area
SB KT BA CB CT zZD ND FT SH KS KG
RC; ge Oryza sativa L. Graminae v v v/ v/ v/
PJS e - -
Wheat Triticum aestivum L. Graminae v v v v v v v
e i i
onion Allium cepa L. Liliaceae v 4 4 v
Lir?fil Lens culinaris L. Leguminosae v v v v v v v v v v v
Baﬁey Hordeum vulgare L. Graminae v v v v v v v v v v v
ol Solanum melongena L. Solanaceae v v/
Eggplant
S5 args Lycopersicum
Tomato esculanum L. Solanaceae v v/
Sesame Sesamum indicum L. Pedaliaceae v v v v
oile Vicia radiate .
Mung bean (L.)Wilczek. Leguminosae v v/ V/ v
&d .
Corn Zeamays L. Graminae v v v v
s ; ; ;
Cucumber Cucumis sativus L. Cucurbitaceae v v v
0}4)5 - .
Melon Cucumis melo L. Cucurbitaceae v v v
315 . .
Canola Brassica rapa L. Brassicaceae v v v v v
C;psicum CapS|cumLfrutescens Solanaceae v
pepper :
4oy Jals )
Capsicum Capsicum annuum L. Solanaceae v
pepper
b i Lyl Vigna unguiculata .
Cowpea (L.)Walp. Leguminosae v v
Ml . .
Faba bean Vicia faba L. Leguminosae v v v
Chickpea Cicer arientinum L. Leguminosae v
40l s
Okra Hibiscus esculentus L. Malvaceae v
Sm Anethum graveolens L. Umbelliferae v
oy .- . .
Water cress Lepidium sativum L. Cruciferae v
il Brassica rapa L. Brassicaceae v

Turnip

32 Olyw 1SB g a8 KT chic 0,00 BA (U o2 ICB (liols :ICT 43,5 :ZD ¢jgu0 INA i [FT cplyoolis SH oS pungs 1 KS ¢ i ol 151 KG
KG: Kalgah, KS: Kuhsarak, SH: Shahbahram, FT: Fath, NA: Nymdur, ZD: Zirdu, CT: Chahtalkh, CB: Chambolbol, BA: Bahrey
ana, KT: Kate and SB: Sarabbiz.
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Figure 5- Rural households’ income from horticultural operations sector in studied regions
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Table 4- Relationship between village altitude from sea level and species richness of farming systems

dold ol 43 paiie (rP) ey st (Somnod g > (I‘Z)M g OgawyS 5 dalae F o)Ll p
Farming systems’ Pearson’s correlation Explanation Regression F value
richness coefficient coefficient equation ratio

e sl 0.387 0.150 159 0.239"
Agronomic species

Fhsbas 0.759 0.577 Y =0010x-7.583 1227 0.007"
Horticultural species

CSEL slatis 0.458 0.209 238 0.157"

Homegarden species

Loy 1 Jleisl o 53 )b ine 5 (ixe (o o3 4 %% g
" and ** are non- significant and significantly at a=0.01, respectively.
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Table 5- Statistical relationship between villages’ distance to nearest urban centre and farming systems’ species richness
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Farming systems’ Pearson’s correlation Explanation Regression F value
richness coefficient coefficient equation ratio
e sl 0.263 0.069 0.668  0.435™
Agronomic species
Sl sl 0.331 0.110 1108 0.320"
Horticultural species
5L sleiss . 0.717 0.514 Y=-150x+9.812 9.537  0.013"
Homegarden species
dop L Jleas paw 43 )l dne 5 (e (2 i 4% ns
" and ** are non- significant and significantly at a=0.05, respectively.
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Figure 6- Simple regression between villages’ distance to urban centre and homegarden species richness
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9o d o Shos b ) CuiS yin plgis 4 0ad CusgraS
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ety (65,9088 Sl (AalS Cap > Wy (95de 5 (Jos
(Adams et al., 2007) cuol s
Ell Jed J1 55008 Sl (o3l 0lie @188 gy £)l30
o (610355 glail ec3,5LS Slidgs LS 4 olS 5ym g Lo cile
503,5 (5yglyb ddy caslio (sl i lyis 4 ) (£30 5 55
Clld cplply aims (oo )5 kil )90 03508 (plie > (s
Sl ials 5 C8LL ) e sl 634 @Bl STpe
Byans 48 AN ud (i ld puilS)l 5,Seo 5l o 2,6 .05
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2 Solte lbblpi iy .l 63505 byl (Sures caliste Falaw
)l T €Ol b s L VL (Bl abogy Sluls ol s can
Slols cpl c8bil wluly base (2 pie bao Sl ol 0ad
2 wlio gy Wl (o (53l CamgeeS s (o0 sS4 0L (oo
2l Lal 0 a0 2l dlgo slnl 5 Sl 1 cdn 4 gly
LS g o g )sliS Wl dlge ST (Ashraf et al., 2007)
Slg a5 5 Joho (o 3lphas des) I lga 51 )L
o=l g 039 ol )3 (6jpsliS Cluls cpylylyd I (s ghegiS
et al.,1987)(Jalk sl o 005 Jbs )3 o)laed iuwgid L lge

8599509 gm 09,5 2l (S pole 0,5 Hlutily i a-544321
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Velazquez-Cedeno et. al., ) 1S o 4500 3L jlude 4 1,
Byl an cowgale)S slag B a5 coul opl p oiide (2008
9y Loz B opl 18l )h clBs CuvgpeS cuS > (glalasMe
&S Gl il asiidie iome prdaw dw )3z Wg g pordee Ay
Sygo ol e > angueS 5> Sligel clale yzals (1 Jals
S a2l slse ot (2 09b (oo Bste g)l5 poabime 1)
1y S5 (35 2,5 )18 @B slapgrlune oytos o &5 (4
CowguaS Job 55 S, thermophilum el cugbse i 054l
0 CavgaeS 69y w550, BT 2)B (slachn @ dxwg . 15)b id
L8l (S3PST (Shy Su (S Cuspdle S slag ) g2
[(Salar et al., 2007)
1w5m§ ouiS” kb g, &, Trichoderma harzianum
o 7S |y (53l CamgeaS 0]5 0y5 Jobo 45 0302 (CFA)
a U aw @ cudole jloa 5l Gl &5 1) ploj ol 4S5 )90 4 i
4, Trichoderma spp. (Cuevas, 2005) s 2> o ialS s
J o Cammer sl (Ko 048 JyuS Jolse olgis
SLadisS | awy 0,508 35l ol 4l alS 5sl clag)B
ol 4Ll Syjalen sbaoniS S lsic 4y bapusl g So
Bacillus spp., Enterobacter Jols LapwslS)l 9,0 ol ol

spp., Flavobacterium balustinum, Pseudomonas spp.,
Streptomyces spp. Penicillium spp, Gliocladium virens,

L LI.(Scheuerell, et al., 2002) sl . Trichoderma spp.
it 3lS 5 $55IoSS e 3 B Slacddny 2
L G’ Sl a5 join aid iyt (138l oy g 6)lj8) C
g yidday (o3laiBl by o b uJg 5 009 S jleamn 25 5, Sloe
e o ool 3 B A (e sl oy LS i CudS
(Gonzalez et al.,2005) Lsb
Ao mge ML Sl ()l > 4 Sl o0 Lo B 0y5 0
S S Gy bz Co e g pilie Ciljl (piis p D900
sl aiel sl dan) (g (3L polie (g4ls STy sla g8
tlsosdgn OS5l 9 B og) S Lo ool ing « (692
o JaSe 3,18 SIS @l 3 39250 Sl 31 55l
Suman & Sharma, ) sl asg |y 3,8le Glislejly CoavgeaS
gy pad ol Sl i Jsl (oo 3T g0 (2005
Coxb )3 g (STy Sy dlie ool (5 lslé sk
4355 50 b puslS lg ) CublB din) > wladss 00,5 o 2l
4355 oUlyy g )8 5l Swlslaws a8 cawl ool )lis xubs sk
Foboo 15 o0 LrpunilS)lg 1So 58T Sl p> By o [ 1y skl

1- Fungus compost activator (CFA)

Sl Jald) (uSg (3L polie sol> STy ey g
lordsn OS5 plo 9 B og)S sloteliyg dsys po sl aigel
7 Doaling g iy comnedS e el 51 (35 )08l oo
S> Ay slp b g, calisee glsl (Moore et al., 2001) st
Cdsy (Shes (iygn by B8l (Folite lapiun 5L
g CwgpeS LS dlgo ) oyt JB g goite (oIS Dlge g
4 500 slge (pl puan 43 45 ool sla Sl e B, o te
0395 (8L (slazylB 5 LSl ) Camy (sl @Sl cl b 5,
Y i b bl sy boxe 6 59,8 s (S (e 40
750 be usillg S L il B oy oY (SThos )8 sl
9y ol 31 a8l andly dy0 4y (gyde (Mg g M) 9 03,5 i)
yosthe 5 olseil cfyilpd Jare (il Cungrad 018
sl oslhel oo Jl> s )3 5 (Shos o )6 25
Velazquez-Cedeno et ) 1S o pald cud)y sl pundlSly Seo
(al., 2008

3 Yoano & azily p 31y Laliste cladwgp (sl CusgraS
Bueno et al., 2008, Straatsma et al., ) ¢l 2 JER 156 9
Sty See ol (b ) & Casl (giluacungeeS A0l8 £9)8
A4S CwgueS dgi pod 5L, S o ajos ) JDlge caliee
O 31 5m 900 o30al ol )S AB L (ygmalzyy iy 16 oges
awlgd U gla pudlSl 9580 3l (o)l g ] g Olptis 0
9 6)l_ww9...o.§ J9| 4_1>).p )I ) J40l> Lﬁl)“"“”9“" )0 d9>90
$lod puasi g a.\_;:So)9_ﬂ s 8 )ls o sloygunl o 50
g 039 3,5 5lw 45,3 55 1550 sgus ol Jlade o |jangu
Sp25 1) cgdle S Slapad)lg Suo bawgs g & jo5
o N dlge 0395 5as pyS Ly el ol g 03, S
la Comes Lajle oyl L > (Straatsma et al., 1999)s5,5
e li b L S e o8 aigd (o0 E Sglite (09,5
bsgs 003lmy) oolyonsd = oS58 Lage 1] 00 Sl bk
Cuwl 486 g pandlS)) (gl canlio Jaiacdds) EULS & 500
055 By dy Al (0 09,5 Sy bawgi 003 a5 sl 03ygl)d
s9lB9 50 a5 53 (o0 JUI Lod gl oy a3l iy S0
S e aloul cwsdle S sla (o 5SL 4 fidgje o (o S
(Ryckeboer et. al., 2003)

fumigatus ; Rhizomucor spp. ;5 wsdle,S slas 8
- 5l 45,340 Cgllas (slo> ¢ 7 45 4o PH L Aspergillus
CuvgpaS layee i p )8 5lel pl&ia )5 oS Wil ous axslils 35 015
s Scytalidium  thermophilum L _» z)L 84 5, 5,
Folw a5 o Ll ;501> @ yw Chaetomium thermophilum
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LopsSe i i dy leie 51 Jguo 13 35250 laaisS ||
5o ool pasS iS5 olS peali ol lojl jo anil oo
» il 4l 4w T. reesei 4 T. longibrachiatum slaassS
Lo 3950 5 i 4 3lato Bi-2 a8 L aplis 0 oy lislol
ol 025 Ll G5 b b oS a3l 0

5 La aslis ol g s 4565 4 dngl inlejl Hlew 1057 5
sy 5 5 39S BT 35 ) 3 sels Ko
oWy Oy0 Mo (wsd 8 oSl (g5)5liS suSisly (STyes &8
ol odd Lasiie 2 Jgis > oS aid S )5

il sl 5 Loy39y 5 gladias ! adulesl (sl low -2 Jgui>
Table 2- Experimental treatments: Trichoderma spp. and
their isolates

Blon alaa

Treatments Isolates

T, Trichoderma parceramosum

T, T. longibrachiatum

T3 T. longibrachiatum

Ta T. virens

Ts T. saturnisporum

Te Bi-2

T, T. longibrachiatum

Ts T. reesei CECT 24.3

To T. reesei CECT 24.4

Tio T. reesei CECT 24.6

To control

PXS ils

S oolatwl bdisS dod cuiS (gly PDA cuis laye
S e g6 e ab S b 5l oo e 12 S
o 25 ko 50 Gl | pppgloblS Sige 5T g5l> PDA o35
3,5 Bl a3 28 (clod )3 lae yio g okid 03l 4,5 2l
J))»_wl ]a)l)_w 2 ¢C)l5 lem)wl LS)STC") LSI)" TR d)l.).e:i
5 03,5 Ll S Ly o gebaas 4y, baie O 42 Lo S,
dhs b syglaen oyl slagsSIl 53 OF ) Blae (slaygend
D hyledd pogblwgen 1 ealatwl i Ly guul

3958 4 oS Cams 9 0128 (35,05 Jae) piS LAS 5 018
5olS pyS g oty (6 yie il Sy SogS lakad 4 1 (156
A il Wiy &gy aglis 51 A 5] e 107 L 2lS
wf)ldsuﬁ.wu%d9)]o).hc)l$)9m|l:o.\w@n.bw.l§9olf
aolS le 453 25 (clod )3 W o (2lgh dlod oy Lawgs
gy Copar Bg)k cuslio Cagby S (55l Wi 93 e

5 (Caritas & Humphrey, 2006) s 450 |y 48l puss
by oaiS ol clanid yim yw Hluw Mo 4 e Llgi o el

(Baig et al., 2004) 1ls, S w)yp |y ;50 5 LB ol o b

sl 9305 (9550 9 (lerd (S e (e slaty)
Sl 02 (D115 (3l Slge (i b cuf 5 g gl
5L ol ksbe Jebu jles e (Caritas & Humphrey, 2006)
S o ) 98 sl ynj Ole 4l JiiSany g 03903
(Tang et al.,1996)
Hgbo 0235325 claw 31 3 B Sy LoydsSs 5 i
acdllas 350 033208 jokay (a5 1S 3 gl (Ul (i
LoydsSs 5 gliisy )6 (Zaldivar et al., 2001) cul 43 51,8
s JY sl 0018 WJg5 oy 3 350 (Trichoderma reesei) (glaw,
o3 Setdg )l slom 3 Mg 3 (Vg doo b (sl g 2l
oala ] lilges adss 9 A elS ezl mlio 3 03 S ok &S
codld g ady S o L (Wanget al., 2004) 55 i o
oo ©ito Poboion 5 Jobo 385 Jgteos (23500 (SlaCunon
Savoie & )b Lial S 4ly 5o e ly (il wie g
LazsLs o Lo S Lawgs Jsho son o Jobo (Libmond, 1994
WL ys QS 9 oS ok 0)]903 SIS 5 B)S )15 poza 390
Chang & ) K550 4355 Sl @ canlio byl Cot yuao
2 LapwslS g S 3l 035 ,! (Miles, 2004; Sharma,1996
LoyooSs 5 5l gy oyl 53 0gu5 oo odlaiw] (g5l CuwguaS ay pans
w8 oa s Jé S (Trichoderma harzianum) ssibs ;)
553 L a ol ,lox 511y (g5l CovguaS loj Cote &S CarngueS
(Espiritu & Mina,1993) i o0 oxliiwl caad o ialS dtin
) 4 Ul alie 5 oLl GBS (nl 5l Sua
Sosliil g pasS IS g o5 59y Loy slaasliz I golass
5 S3llgaS 5 455 Gloj Side 3905 olisS )3 el LUl
g b 4 3a5 ) eolatl puisced

Slulol 55 ouwd 03wl Lo 395 33 (gigS -1 Jous
PN JilS g ol5 madls

Table 1- Trichoderma spp. used in wheat straw
inoculation tests
Lo 365G 5 sladisS Lalas dlasxs
Trichoderma spp. Number of isolates
Trichoderma parceramosum -
Trichoderma longibrachiatum 3
Trichoderma virens -
Trichoderma saturnisporum -
Bi-2

Trichoderma reesei 3
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b alS bl 450 > (oYL el Trichderma reesei

slayud uJ.;‘;ﬁLo)'T sljles j3U ogas ) ool Cawds Pl
9 48 ob oL (3 Jgaa) pas5 (IS5 ol (NDF) i3 oo
2 ey bl el (gl (txe gl o 4 G Ts 5 T7 Jlo
G Ta oy (T To To T Tap Tg anlis claylog b duglie
95 (3 Jsin) 10g 8o y3 5 lisebsl sy ()l (sixe 3V
L ey Lol e bl (g)b (mo gl o2 b Ty 5 Tg o
e M3 Ty o T7 Ty (To (T g Tyg (To cnls (slalos
glis Ty jlews /(3 Jgin)winsh lis woyn 5 el gy (6>
ol Tr o Ts (To o Ty oTo el (slaylos b oy o) oo
glas Ty g Ts (Tge Ty el slajlos b iy To jlass o
¢ Ty aals gbjlog b cwyn Ty jlog aSllsjn iy (g)b cxe
9 T slows 93.(3 Joas) 590 ()b (ixe cglis b T7 ¢ Ts (Tg
Ts T Ty Ty cboyloss b Lol il (o5 o lis o b Tag
(3 Ugis) wials aoyn 5 lisebsl o> ()b ixe B3I T7
e o5 3 T7 9 Ts (Tg Ta T oTo sboylos b To lows
To layles L Lea aalijleg a5 caol Jbpd pl0g gyl
Slipebol sy (63 sime SMS] glyls T7 5 Ts (Tg oT1 (TacTo
(8Js22) 292 2005

3 (i gyl8 455 4 )8 Lawgs puiS ol g 435
Safari Sinegani et al., 2005; Blackshaw & Lindwall, )

0S5 9 Jyplw o (Muller et al., 1988) ,1en 5 Jso [ 1996

(S Loy oS sl lis (Summerell & Burgess, 1989)
g dery (ALS Ll (g jle 5 (9sks 4 ()5 Cand
S calises glaaslis pl g ogMe )b Gl (i85 & 50 Cud
WAool s 2a 5l paS oS djon o (Salaie oUles 55 eS
» Foliie @Ulg LopsSi i )8 cilise sbaaha 5 baiss
(5 9453 Jglas) w5l oLss 35 ;1 ADF g NDF jsals

Slany 9 pgygmms)gile il (Y LopsSs i slajlows
o= NDF Jlado 5 (ialS ot cels iy (To 5 Ts T7)
Safari ) o) LSen 5 S8 yio (4 gis) Bas iolajl
435 (g9 calisee sla 718 auslis s (Sinegani et al., 2005
do)d (s T TEESEN &S 13,8 (6,5 donl 939 puiS (oLildy
slaasle (hlefl pean o a2 Slob olis |) L ojy (tals
welaidl sg 3 4y |y NDF ials jlide oy eSS dssS ol ,500
ol anlis HBass e 51 (S5 peilinly SV LoyaoSs 5ol
s > 55 ol 5l asl e Sl o Sitddslo sl
3y Doty slym (> g dbgle (i Sluoguas dgp gly g
Dy o 03l wl 0d b didy Y gaste CuaS 0 Yl g puiS
Gy 4y 5 23S o 255 (b5 @Bl pgsgpmsygile loy3gSs
odlizl b oS Slivlesl 15058 puSsgus, S 9 ol (g9, Sl oo

b 8Ll el 4yl jhaie O jls g0 )3 g (o)

(s j 4350 (S S e 511

Saslesr Byobo Sligime ils (loj Ce 15 gy i
S a s Sis oS le 453 75 (cles )3 oyl 3 g
5 (ADF) " ol oty s slad (il S 5 oas (s ladiges
Aiged b duglio )3 &ig05 52 (sl (NDF) * 55 ssiss (slaesd
ol ol il Jsloroyt Caond by, ol 4 dslno sl
LS g Sl i gl oins jLis NDF L aiS o pund S8
5 oS gl an Jol) (2LS slaJlo ol 5> e
Hbo sad 48 13l oo S 5 oo Jols ADF 13l o (05
ohlSan g Si gy olud 2 NDF 5 ADF 35 3909 ]
LS ¢ pSejlul (Senger et al., 2008)

&bl s JUT

MolS —islol gyl By jle 10 sl b yzalesi
BT el s 51 ialesT slaosls s sl S5 aw b Solas
4550 dwmlio 1y LSD 90l g oad duwle b puSile 505
Sl i ool wl B slaalis lawgy puiS (iS5 oS i)
Sisods ¢ inlojl sl ylagily abaly)> ADF g NDF guls duslio
c b plogl o pie Wi

Slapd p islojl slo )l wU oguas,d sl Conts gl
aS ol oLt (3 Jgas) passS alS'g oS (ADF) (gasl oings
Lol et Bl () (hxe glis oo ) Conas T7 9 To Ty glajlos
To s Tao Ta Ts oTa To Tg etalds (claylogi b dugliio ) ey
sl 59 )3 B liebl pdawyy (g)b gz OS] I
Ao )d oy Lol il p b ()b pxe glas Ty g Ty (Tyg
G ne BN T o Ty (T7 (Tp (T3 (To (Tp cnlis clalogs |
sl )3 B liselo] prdans )

S (mme gle daliy w4y G Tg 9 Ty (T3 slaylass
T Ta Ts clajlos Uy duglio ) oy gl (Senlel il
5 Olaebl oy (o)l mo M B] (b Ty g Ty (T7 (T
4 ISL (T. reesei CECT 24.3) Ty )l aSls 35340 Aoy
200 5 el pawd 1y gyl me W3] Lioloj] (sl los
Safari-Sinegani ) )}, \Kes 5 i (50 3 Ui (3 Jgas)
5 Aspergillus terreus as 53,8 ¢ ,.5 4o (et al., 2005

1- Acid detergent fiber
2- Neutral detergent fiber
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Col 008 Lol o dly 5l as (g Sl sSing Sao 5l o0latul
(Wiedow et al., 2007)

IS LIS’y olS(NDF) s 032515 (5l yusd 5 (ADF) (sivml 05255 (51 pasd 2 oo lojf slolod 155 -3 Jgoo
Table 3- Effect of different treatments on ADF and NDF of wheat straw

;Lo aloa Sl oigud (G (S D gu0 (S pud
Treatments Isolate ADF NDF

T: (Trichoderma parceramosum) 50.48c* 8003e
T, (T. longibrachiatum) 51.53c 83.87abcd
Ts (T. longibrachiatum) 55.53a 85.11abc
N (T. virens) 52.85b 83.66bcd
Ts (T. saturnisporum) 53.28b 77.53f
Te (Bi-2) 56.09a 85.53ab
T, (T. longibrachiatum) 50.79c 76.96f
Ts (T. reesei CECT 24.3) 44.75d 79.3%
Ty (T. reesei CECT 24.4) 55.87a 84.33abcd
Tio (T. reesei CECT 24.6) 52.80b 85.17abc
To (Control) 56.40 a 86.04a

(P) u3) P=0.0001 P=0.0001

B85 20yd 5 Jleis] paws )3 (6,I5 cime BN (ygiw yo ) S e gy gyl (glaySike *
* Means within a column followed by the same letters are not significantly different at 0=0.05.

Lo y3955 55 i Aliseo gvdglas b oud jlowi 0uiS ilSg o5 (NDF) Ui suiggnd (b pd (WidlS w0 y3 -4 Joua
Table 4- Percent reduction in NDF of wheat straw treated with different Trichoderma spp.

;Lo aloa (S 0 gnd (Sl yd Bl o)
Treatments Isolates NDF reduction (%)
T, (Trichoderma longibrachiatum) 9.083a*

Ts (T. saturnisporum) 8.513a
Ts (T. reesei CECT 24.3) 6.650b
T, (T. parceramosum) 6.013b
Ty (T. virens) 2.383c
T, (T. longibrachiatum) 2.173c
Ty (T. reesei CECT 24.4) 1.71cd
T (T. longibrachiatum) 0.933cd
Tio (T. reesei CECT 24.6) 0.873cd
Te (Bi-2) 0.51d

(P)J> g P=0.0001

B85 20yd 5 Jleisl g )3 (6,I5 cime BN (ygiw yo > S jidie gy gyl (glaySile *
* Means within a column followed by the same letters are not significantly different at a=0.05.

9 To T3 cbaaslis 5 aisS .ol L gyl =0 (5,5 ADF
Sy a5 L daly )9 atily ) Xa L ()b g ol To
(5 Jgacn) a5ag Lls 1y (ials aoyd ey omb (sl odingd
9 il 0a 5 (Slayud (e 00D plosil o e Mz (Sisen
e el Sl R T 5 i o
slaalis o bags 136 (SgSe b alaly ;> (p=0.0010) Ll s
Al puiS SIS 5 oS s il g (ool
Sedglolw (o whe (slaid) g ) SO lauy Loy 5
s 1y ke st 5 ok o i s U5 6 o
ADF 5 NDF _ialS e o iy ok plosl o )3 A3l o

. s, z . 1. ..
ST ol b lS (645 0jl00 (gl (CF) "pls b 5o,
Jolis ) (oS gud g ol S 51 ond g Lol ¢ gl
ADF & Cu i (gy50S jlaio ay |y sBly yud plls g o5
(ol osizs 03l ylss Wnodly) 55 o0 o5
oy (sloyud il oy i oo (T) (Glaus ) Loy oSy 5
plas B pgd as) T2 s Tr i glajles (5 Jois) 2 (s
I ixe OB 186 S0 S 4 s &S g ADF il
oials )las 51 Ts g Ty (Tp sloaslin g laasoS a4y s Lol cting:

1- Crude fiber
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loydgSs 5 puker ilisio loigS bansgi puiS S 3 0l w3 325 2Ulg5 (g

caliseo slaals s jelay Lol ol atily jolaid] g)B ol «
ol 365 JJADF g NDF jials > Jslate oUlss 2,8 oy
Loy3950 55 (i BliSes sdslan b oakd jlowd oS LIS g o5 (ADF) (guawl oiygd (g pnd pidlS o 3 -5 Jous
Table 5- Percent reduction in ADF of wheat straw treated with different Trichoderma spp.

b lod aloa (Sl B gad (5L pud (WAL oy
Treatments Isolates ADF reduction (%)
T, (Trichoderma reesei CECT 24.3) 11.65a
Ts (T. parceramosum) 5.92b
Ts (T. longibrachiatum) 5.61b
T, (T. longibrachiatum) 4.87b
Ty (T. reesei CECT 24.6) 3.60¢c
T, (T. virens) 3.55¢
Ty (T. saturnisporum) 3.12¢c
T3 (T. longibrachiatum) 0.87d
Tio (T. reesei CECT 24.4) 0.53d
Te (Bi-2) 0.31d
(P)s g P=0.0001

B85 20yd 5 Jleis] paws )3 (6,I5 cime BN (ygiw yo ) S e gy gyl (glaySike *
* Means within a column followed by the same letters are not significantly different at a=0.05.

oialS syt ylde 4 1) (ADF) (gduul odypd (slapusd 5 03,
gl y Lo 3685 55 (gladisS Ul an angi Ly ol 02l
o3liul ADF 9 NDF (ials )3 pg)geussygils 5 poilalp SY
gt ) S IS g olS s 4135 el o)l (ol
i Al oS KB 4 ]y (b Jobe L)l 3900 slaiiy
g dy o lgT o ot 4y pandlS )l lawgs S 03,8
OB S (sl L39S 5 Logiad LopaSs 5 sl 5B cnlpl
2l paiS (AL (Ll 5 adgl pls Slge 5 @ e )3 ok
bl 5 21950 Sy Cllsd o )3 il CugaS loj e

ol 4l ) 438 4 bgpe Slislojl 1k 5 il

5 S (e 290 (il d2g5 gl iz la SUly
4S 15,8 (6,5 4o (Safari Sinegani et al., 2005) Ko
LS Ll ;o ADF 4 cuws NDF ialS sopd (IS jolay

Dy il (2B 435 Job )0 @iy g pAS

S5 Aol

olS (NDF) (5 0595 (gl ysd ¢ 305 ol ol & g s

(T7) posgsmsyoilis 9 (Tr)ogilialp (Y Loy 5y puiS IS
olds syt ialS (ADF) (saul 0dgd (sloyud 4 Cond
Sy (Te) (sl Loy 5 (sl G ol &Sl 53 50D
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Table 1- Physical and chemical properties of soil samples

Sl s’

Calcareous soil

Sl i S
Non calcareous soil

S )
Properties Measurement unit
Texture -
Clay (%)
Silt (%)
Sand (%)
pH -
EC ds. m?
CaCO, (%)
oC (%)
TN (%)

Loam Loam
18 25
34 30
46 43
8.02 6.8
3.53 2.3

32.66 34
1.45 0.8

0.111 0.098

adlhs )90 (AL (SLL loans (SS9 -2 90>
Table 2- Chemical properties of plant residue samples

S 9 saly wdy gLl PS5
Properties Measurement unit Alfalfa residues Wheat Straws
oC (%) 31 43.5
TN (%) 2.97 1.48
CI/N - 10.43 29.40
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Decomposition of plant residues
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Figure 1- Interaction effects of CO, ppm and N fertilizer kg (Urea) on decomposition of plant residues in calcareous soil

CON200

a

Decomposition of plant residues

o1
@

350

760

Carbon dioxide (ppm)

Sl S 3 S SLlhs 4328 a0 2 g 9 oS nSTi8d il ST (eSSl dmlio -2 JSUS
Figure 2- Interaction between CO, and N fertilizer (Urea) on decomposition of plant residues in non calcareous soil
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Table 3- The effect of kind of plant residues on rate of decomposition

Calcareous soil

Time

Non calcareous soil

Alfalfa Residues Wheat Straws Alfalfa Residues Wheat Straws
0 0.25 0.12 0.88 0.06
10 80.13 28.84 59.00 20.72
20 92.47 56.00 77.21 42.34
40 96.57 84.91 91.68 69.50
60 97.45 92.50 93.07 81.94
90 99.51 98.70 93.85 96.12
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Figure 3- Interaction between CO, (ppm) and kind of residues on decomposition of plant residues (%) in calcareous soil
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Figure 4- Interaction between CO, (ppm) and kind of residues on decomposition of plant residues (%) in non calcareous soil



1389 Jlu d ojlod 2 als g5 )olsS ol pgs 4 pii 24

02147 & sy & oo olime Sl pé g Sal SB > assg
e g 4555 o o CudIS b Cpimeds Ay o y> 11154
Ao S SO Aty bl g e 4 puS (Ll 450
s doy inleil g9y 5l 595 90 csiS o (yeb
ool 9,5 5 4 S LSy wiy Ll L paS (Ll
obe; cBiS b Jg 390 paiS I it a5 SLlky 4o Lo
Ol b Ao iy oS € 1alS jin o a5y 50 455
9 P A o a5y Lol 4558 Cgpaw S 4 Wl e
A3k L'j Sowb CIN

oinlesl Job 5 bayless pled p3 a8 ol oyl dvgs B 4SS
Lyl a3y Sl S i 581 S 5 55 ole
S hlle g, culld S5 g3 pn 4 alS Ll s sl
> 4 (S S 33 8 oy o 5 o i o] 8L, 215
blyd 5Vl Sol g il Goman it gl JI 008 292
9> ol 2 Bl STl 039y ke (09)See slacillid 4l
b Gy o 9 a8 o) Olie Sl SB Ll ogy plusy SB
Sal SLs > augs bulyd dgu0 0 Llg5 o ol ol 45 50 1)
2 ObB ) ST 4 5l g 1S S8 Sal i SB 4 s
Dy pbol g yde clagu b (55 @Yols 5 S

5 35 o
cbale (BIE1 oS S Gl 96 @l 4 ey b plpl
a8 Gliee ORIl o (59t 398 308 5 ()5 AnSTie
clisee alS sblay g 00,5 0 SB 4 ond ddlsl LS Ll
slagsll L (g 5 il plusy glackile 5 oo
AL bl iS4 L ggdge cpl 5 Sgdion 41328 (Jolie
P Oliee 45 Coul ool 505 dag LB a5 all e by pe
gt Sglise (Sol e g (Sal S > adigy 5 paiS (LS Ll

&)l o
olSislojl 5 (S ol tylofl iy ) dliginny
Wged 35 53 45 (g3 ol (5,5liS 0uSiily (pulitinlS

poled oo (S10)M8 5 S W0,S el 8 S8

oo edale (il as gl cul g olKamg ) o)l
S asS e SOy b sl lb e (S as]
Cos g9l & (LS Ll 1) b o i olaidl & g0
3 i Wad (59558 4 ()5 YL Cond b Ll 4355 Jgtune
(Klameret al., 2002) 1,5 o )3 5l cov ol il 5, plo

Ll 55 ol Sl o 3b oLt Gilojl Sl Jols b
e (5 JSs) cuily talidl gy SB g3 0 lej b kS
LS bl 4o e S 90 ya pd &S dad o LS ajloges
ey ) ooy CuBIS L g 0351 @y Sl ORaleil 955 o
BLS bl 4o Gileil SLL laglej 53 9 43 atls 4 o0
SREL 2959 2L ol cpl I 85 ©j90 S Jloas sy b
Cld o0 o &S 3 S a LS L I ool e
4 SB 05,50 Carer 5 Cawl 00,8 SB il gl o0
She yole Byae g loj cusdS b ol 4l iol38l o
9 0l Jolw ay ol gy cullad g Cares 4350l ol
2 a8 g 09 YU Lol 4l dobyl (g eS wal b oy o0
S K5, 5 ST 5 a8 (Sl 59381 ] o 45 slal
et ol ond odnlin Lalise lallas )3 o 51 G 43555 Cas pw
760 jlow Salpé g Sal S 4> ,a ,5.(Arnone al., 2000)
=63 pl (= (= 390 Jlesi b dulie 13y SunnSlen ol o (0
o b Gl ) alS Ll gpde 4558 Jopd pyS ]
SLS ol g 2 160 Jlos 5 ialel g9, 31 5, 20 cusis |
4SSl Jls 8,5 )18 4350 3590 (2L (bl 5l o)y 76 Sal
LS bl 203 88 s S o ol (2350 e o
9300 12 6l o 2160 Jlos p> 55 Salpe S 5.0 450
S as o sl bl jlasyn 53 ol o o 350 jles
5 JS8) b o5

L oad a8lal b o ol lis qua)T o e ol
s g SB bl g, culled S 4 puS g 4y (LS
ol 48l 50158) (g )b cxe jolay S 4y ons adlsl cLley 4 o0
33 pIS (Lla 4550 aie D95 e oanlive 48 jehailen (6 IS3)
otalefl g9 5 g 55 20 (o e > (Sl 5 Sal S
L jlew y3 4 JLs ;509 20,0 42/13 §56/9 sy 0



25 Salji g SaT S 93 50 axigy 3 puiS Gl 41595 52 (15955 3 (1S S50 5w

0w e
Qe
w .~"" .. i
< o-
= 801 P i
2 ?, g
= 601 . —a— Calcareous soil, 350 ppm
‘g?\i ---e--- Calcareous soil, 760 ppm
= 401
= ) —a—Non calcareous soil, 350 ppm
= 21 ,;{" ---e-+~ Non calcareous soil, 760 pp
= Y !
S 0 ) ) ) ) 1
0 20 40 60 80 100

Time (day)

Sl g (SAI S 3 (LS Ll ajod o) 52 (59)) Gloj 9 (PPM) (25 w53 iliie OI51 (iloe danylie -5 UK
Figure 5- Interaction effects of CO, (ppm) and time (day) on decomposition of plant residues (%) in calcareous and non
calcareous soils

100 1

60 —aA—_Calcareous soil , Wheat straw

(%)

---A--- Calcareous soil , Alfalfa residue

40 1
—a—Non calcareous soil , W heat straw

204 ;- ---m--- Non calcareous soil , Alfalfa residue

Decomposition of plant residues

0 20 40 60 80 100
Time (day)

Sl g g (SATSK 3 2LS Ll 4 o5 w0 )3 12 (59)) Gloj 9 (AL SLlE g9 Jilise OIS (uSko dunnylio -6 JSS
Figure 6- Interaction between kind of residues and time (day) on decomposition of plant residues (%) in calcareous and non
calcareous soils
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Table 1- Analysis of variance for final height and also peak Leaf Area Index (LAI), dry matter accumulation and crop
growth rate (CGR) in intercropping with additive and replacement series for hemp and sesame
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F’;:j; 2 100.35 4.072 0.04 0.016 234.00 4689.00 10.20 9.20
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Eurari)r 10 82.60 2.33 0.03 0.094 1369.00 4335.00 1.00 0.95
Total 17
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" and ** are non- significant and significantly at a=0.01, respectively.
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Table2- Comparison of means for final height and also peak LAI, dry matter accumulation and CGR in intercropping with

additive and replacement series for hemp (H) and sesame (S) (75%S+ 25%H, 25%S+ 75%H, 50%S+ 50%H, 50%6S+ 100%H
and sesame and hemp monoculture)
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Fig 3- The effect of intercropping with additive and replacement series for hemp (H) and sesame (S) (75%S+ 25%H, 25%S+
75%H, 50%S+ 50%H, 50%S+ 100%H and sesame and hemp monoculture) on the their dry matter accumulation (gm2)
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Fig 4- The effect of intercropping with additive and replacement series for hemp (H) and sesame (S) (75%S+ 25%H, 25%S+
75%H, 50%S+ 50%H, 50%S+ 100%H and sesame and hemp monoculture) on the their crop growth rate (gm-day™)
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o9y LBl S5 () 3j90 by 0j)lie B9y S plgis
leloe Ly (oo byl o asy analy Jlnl g 50 dile b ol
il Jelge g SIS Ll el)j oS g9 Ggxen
.(Rashed, 1996)> >
JriS gy S olamie an S8 ales 5l oolal by il qu
Sy bole Sy lsis 4y (5T 4 51l ko 09,00 50 cile
b 4 Sl o Jale cpl (Jy ol gilas jpa ile )3 (gl
U G A (Rl ) e dle sl 55 381 Sl
GRS o2 5 31 i 5,m cile oalie o 4555 J8 5 sl
s 3o e w5lon il i) > (S SLley e 03

doddo

Ol Jlusylip 03 d9us 55 (65y5liS g il e (sl cale

By odas A0l 0dg Y guazs Mgl el Cuw o)lsen
iy oy 2ls 48 ol o 5ym sl il S8 ) s
ol olas gl gub .S Lais e Sl )5 1) Jouamme 3,Sles
Syl 5l p el oldg ojy IS 4oy 15 510 deus o
SIS Ay g3 by a8y, e ciwd e sl ale
ol Lol el 4By daagy jouiS” )3 (£5,9liS” WY guae ST Slas
el 0355 plo jym sla dide (5908 o e b Ll
e sle e )old ) (Slhes Gl cuw g3590 (al 4S5k

Sl b plie 5 (55y3liS liios 30 i iy 0 =352
@t 9 Wt o Sl (55)9l8 e pde g A8 LB (592,
92y gl (b glie 5 (5)ysliS Cliiog 1Sy otinghy
(azarea.2002@yahoo.comEmail: s o3imnrg5 =)
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J,=u8.(Rydberg, 1993; Kouwenhoven, 1997) ¢l 4o
59 o3latwl (S dw bg 9d dlapo 3 Ly jl aSilej o 5 cale
L g dide S8 ooy oo 3)1 2 50 |y o o e
Aol oy yoSTp celw ) ey LS D ey 3 oy a
dlw 2> 5 gl cale 35 oS ady, .(Rasmussen, 1991)
olalS ) [l a)ly JLs 4 |y aoe o i (Swd (g by
(McGrath,  cul 48l dewgs jlaw wd g 3l edlitel a5,
Copde 5D ol oo (Slwd (g 1999; Turner, 2000)
i3y o e sle e (3 ol lp (Sl (o) b (AL
o=l (lonescu et al., 1996)5,.5 )1, 8 oslitwl 5)50 cuislS” sla
dyg—e pin (55j ol e G gl MBI Gloj 53 )
U bgw g &by (Khan & Khan, 2003) 5,5 o ),8 esliwl
ol o dzwlS (g0l do U o Sles yialS 1 jbgy 90 opl Sy
(Senecio dlw ais jyacale J,mS a4y e o dlen |l
5 gy e sl iSale S bl 35,8 o,Lil jacobaea)
Sy90 diy 4l 3y Sloe g 5, sl cale JyuS 0 owwd 2
Sjgmo jyb e (ud g & iles 3085 )8 L)
odnlidie dsly 0jo (jg (yider 9 )b ile e (g yieS (28)S
3l golums 03l &y liowd 0ylee g (awd parg D L g ls
(Khan & Khan , 2003) i1 63,5 (5,5 sl> 5,0 sla cale pozen
by Jl e Ly 9> oS Jold 5ym cla cale (8l o ke
Cgmad (0505 D)kl g gty Caps jyp sl cale JyuS sl
395 oo glysitel ol ) parde cpl Al .l jpn Gile (gl @igS
o Ll idF (S 5 o b aliend pf 5 obend sla by, a5
b S wlen (aliesd o S sl gy S5l Ol
4 .(Tessier & Leroux, 1993) ssa odliiuwl v (Sjgowm 5
Cu sy olS g )9iloslsS sl as e 3 Gl oLt Sl ey Jlte yobo
.(Bellinder et al., 1996) 3,5 o sslitwl 5,0 sla cale s
lyt 295 o gl oz plS iyl am obledly by olS
S s 53 Llay 30 358 (sl S ol S s 55le
D59y S35 4 Oygpd i b g olul (pl S (o S
sle pllai )3 5,0 gla dale iS55 (plond o))l o
S By JUS 3 by oj)le B9y Sy dnogi jolate 4 g (5y5LiS
ol dsye a5 (b ialojl cul asy cslyj 3 pguye (oliond

W yg; 9 dlge

IS (38T Cope cilie gla (hg) dmlie jslates
Jlw 3 ialejl ey o ol il g 5, Shos 52 550 glo ile
B 3 g9y ol il GV ae ailaie 1> 1385-86 <l);

.(Young et al, 1990) >,S" salss Joe S

2 b S e cplp b piSale b il ST o0
g Slpia caliand 9 (SSle &g jya dile JyuS b by,
e 4l )3 anl o Luliel asyze 40 (b5 Gl 4 U
g o S Ul g 5m sl dile (93b5 e & 5T 2,8
S yeS Slodo g 039y 5 (g3latdl 5)5liS (gl gy ) e
.(Bittner & Merwin,2003; 5;Lus o 3ly Cau oo & 5
5yb cale dlaes galS )y ealatwl 550 35, Engle et al., 1988)
Al @l el Lol 21y Coonl s csl); g oy (S
(Shaw, 1982) 55,5 s sl oS 3,Slas LalS capms S
5 s Lo dile (53 ol s Wl5 o 85T (g 3 (g 208
dle Jyus o S8l aled 00,8 olioie Sony eed dle
sl fgo sl NS sS join aSslej 3 Sy e sl
8 ol 3590 el LS ales 53 Wl s (T L Lo
P95 sg—w «0)> S gz jyp sl cile JuS )3 ligme 135
wll. ol Jlonl g anim o8 S0 () S bgw 5 4y sl Wb
g S )3 jn dile dga sy J S 4 2B ol 4 5]
i S dole Cgu 4y Cand golo S g b 05 T s
P 8l e by (390 5T (om0 50 loy ke 0yl SB es
SlSe Jym8 sl S LU by e 5 e by 55 Al e
oz Oloal L st wd glayll sl oolanl b 5,0 (sla cale
(Bowman, 1997; Mc Grath, >,.5 . plosl ;5515 0 jlow
1999)

& sl 5 ile (SSle JyuS slp e dowy o oy
sla cale g9y Lol oyls 5,8 Al jpo oo ale o iy
2 il e 8 s e ey b ol 55 5 Al it
cide (3 ol lp Csl (Sen (i (S5 Wl 5l S8 N
.)))_f - oslawl casl 0} 4.3]9? «.;)L“' &S J9| T o> <
Conl 3 Sen (£ly) Joae j4 (S5 les | us Guyn I oolatul
(Kurstjens & 95 ol 4u (o3l oylud acel 3)ly cow
SLE eSS s Gy g o IS Bes ioljélPerdok, 2000)
04d fl}u] N )R .)9.\» < UT U’.)I)lf wl)sl G Sis dllb
WSl 5 s dile 5wl 3l am 50,4 53 Loyn 5l ealical
.(Kurstjens & Kropff, 2001)as Lyl S aisy com YU
ainy 5yn e dile sl zo Lo 30 4 10 51,18 ges il
29 u9.|o).o Sk JREYY) uJI JS\..)I umo Dol )).I)._‘ 92 |) AW U§
(Kurstjens et al., <8l wlil piy eSSy ceyw
o ol 1) e dile gliy SsSB4 Luyn jl 03izsl2000)
S 8 G Wil g9l L S e i e gl e
2 5815 Ceyw . ( BOhrnsen, 1993) s L3 & g b ye
Sl il iS55 50 ile 5 (o5 ol ) i ol
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o 33 Liolesl olajlo i 03l Sy Sjgumy oS 5l LS
JyiS e 5. 05,5 Jleel olo 315,059 1526 99 cla o )b
b o ploml s g U6 59, 10 o alolé 4y LS
s S5 S alpleS jlealatel b il cog ya 45 ajless Jles!
A b diges 285 ploul )5 s jpa sl e o)y diges
coog el 24 e @ yn Gale Dl il g 4565 e |
Oles 5> B0S e Iaome g oas Suid gl 45 80 (sled
inlejl g ijles cutldy s j3 aks gla gy sl Ll cush p
2 5l g 03 yuasr 05 il ole LT 200, 1 e S
0398 Camt (yjge 0j9f S o Sl (Bolal jgm &8
oj)lre s3luaiBl o3jl jglate dy D (e g ST g 3 )Slas
bl g cuils glads o il a5y ol cale SOG4 25
S99 3 ploml adlate Bye 5l 1 e il by
9300 ay o9 ook )3 3l slews y2 g sl o2 LaIBL
e 9 S8 plonil sy adlate )3 a4y culby loj 5 45 L)
0,5 Al (alls daw

aulio g 3JUT Mstat-C 1380 o5 5l oolicl b iolos] (slas ool
18l SO gy 4 Sl

2 Jgaz gy an paleil )3 39290 550 ile slo 458
D99

bl )5 sl 9 sbes 121 (dolay JolS' sl Ssh )b
R BLEL A by bhugio s8] 5l a7 (elyg dity 185 el
Jols oy .85 )18 oalisl 3)50 alejl ol 5 ol gl
Oy Cugp 93 ¢SSl alad jlosltal b () 8l5m g0 o> (29
T bligme  (id (g pop T ed (g (S
T or2g oblige b oy (d g T e e
D9 b e JyuS (g als g JolS J S (ailige T e
20 (159 g o 0596 S iy glis)l Jolds (b)) 3,90 Slio
2 b 3Sles gy ST g 3,8k woje 20 (35 (55 oot
Az oo 50 obleBly jya sl ale SiS 59 g Bl LS
Jed Jls oS exlitl 3590 o) - X390 LAB 5 LAIBL el da
2 L S 035 Gyes o3 alo 23598 ) g2 el e
r2 03 dog (glon b 08 qubans I g olo Cuden)) gl
bwgi g @2j9 (o) > CHIESY g SB 4o @l ol
Gra 0y 3 Jols ialojl )8 ja s bgle S b Saad
o LS s 5 Caled )3 292 50l e (5l 15 Jolsd L
Ghwy s i gadass b o adl gl s gl o
A Cadld
o BB s > s o s 1453 o5
ol b g)lol Alolddly g plool il 15 Jolgd L ks (59,
alsyo 93 b oyl 355 .83 bl g, 12 Jlae b o (cam la

(J) iy 0 gladile Jyis gboaiysp -1 Jos
Table 1- Expences of cotton weed control (Rial)

Qo2
. . 3,8 . )
WBogol > kY = - . : Ogleo
\‘/)Vateer & Sfefj)&' #8 I g B b losd (Ju,
L Labor Seed bed  Harvesting Treatment -
property  fertilizer ALme Sum
application (Million
Rials)
09 6000000 332000 1420000 700000 1867800 1600000 11.92
Weeding
o 6000000 332000 1420000 700000 2169000 150000 10.77
Harrowing
Bﬁ?ﬁf‘r:g 6000000 332000 1420000 700000 1477200 1063000 10.97
w2 ok 6000000 332000 1420000 700000 1892400 2400000 12.74
Two times weeding
"'.”h+":”)‘”?’ . 6000000 332000 1420000 700000 1892400 1750000 12.09
Weeding+ Harrowing
Tl o
"’M’.’w 0 6000000 332000 1420000 700000 2169000 2663000 13.28
Weeding+ Burning
.""’M"“’w . 6000000 332000 1420000 700000 2200200 3000000 10.85
Harrowing + Harrowing
o2 ostonn . 6000000 332000 1420000 700000 2261400 950000 11.64
Harrowing + Weeding
ey
"’A.J"’w o 6000000 332000 1420000 700000 1353600 1213000 11.01
Harrowing + Burning
O¥lget oyt ed Gy
Weeding+ Harrowing+ 6000000 332000 1420000 700000 2430600 2813000 13.66
Burning
SIS 6000000 332000 1420000 700000 2452200 3200000 1401

Weed free
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Check

6000000 332000 1420000

700000 1322800 - 9.78

oinlejl )3 sawd sadlio jy2 (sledle -2 Jouo
Table 2- Observed weeds in this experiment

. R Judy 0490
g8 vl ols o 2599
. . Growth
Persian name Scientific name -
period
0k gy gl Amaranthus viridis
ol 350 Solanum nigrum IS
05 dalus Chenopodium album Annual
JRI Alhagi pseudalhagi
o Somn Convolvolus arvensis
b Sy Glechoma hederace
" ; Alo
ol ks Sophora alopecuroides :
) . Perennial
FEEN Prosopis stephaniana

.(Balsari et al., 1994) cuily salg ¢ i
sl cale J, 08 gly oS8l aleds jloolatwl yogy 80 Sy
S oIS 0 L 2y (59) (p2g 9 <dlS gl d) o S
) Syl 53 2V Jeos olS ol sz g eel by
2 ol oolatwl g deldl jo yuya g (S5 wles 5l 8 (S8l aleds
(Melander by 5Lis 5Ly o 1) Cadse e oy yite b Clsdy oy

.& Rasmussen, 2001)

(3 JS'\—?)OT sl g0, Sloe Glao 1 SLs duslio )
o ralsgS g oligw T pon F ey e 3 b g o il
D2 ()5 oUgS g (il gl oaalie dald Jlas )5 o &gy
odimd i aS 39 jrewil 5Y/13  66/47 L plp ey b
Sy 5o 5k (B gan) canl s o] 5 glisy) ljl sy 12/4
anulyy plie dlas gl (ol 45 o o8y Jlesl b i oo cale
sy cale W Ay (0 gy by LEalS Caw (630 4 bl
Tro e ) digglS Wy Sy 4y pokay 3 (o S ) 4y gl
s e o amld 4y s doy> 22T b gl LialS el
.(Hadizadeh & Norozzadeh,1999) .

P S g T o oy 9 o oz e
oy S 18l5 jleiyd g 2517425 176 12 L 098 o (339
059 3 Uil Aoy 1718 Jolas a5 wis sunlie 5,5 149/6 L
Toore s o2t e sl 3 (B5b jcanl 0jsf cany
o 3 g oyt pyS 1334 0558 s (g jg b o
odnliiio 0598 Comma yd Ly yMie cpyieS p,5 113/7 L aals
G e ole 0y Jobo (IRl &S sy o ity (3 5ue) 1
) as B S8 alas 50,8 .l 03l 2331 1) 0506 20 54
hLaojss (g 9 03903 Sy 1) deyio oo sl il auilys
.(Seifert & Snipes, 1998) sa> 553l

ool Jas 5l law alds sls LS b ooly wil,ly 4550 gl
Silse duolie A dgy (p<O/0L) b —xe B3] (4l
035 oty 2815 ol 48 Jlach s oL (1 K)o be
&S olayless ) ligme Cawl atily e 45U 29390 i sl e
M LS ol gy (wd (g S Sy Pl olren
035 a5 (1003 97 b) 2lS” (i oS pokay 292 Stz
oo 9 o¥lige F ey sbles Jlasl 5l (B 5pn sl Cile
b 248 Sl sbml a3 el (s Jols g
#U g aeyie 5 sle dle Comex S8 p g Slles
il sl 03y jym glo cile SS9 GRS ] et
cile glgsl 51 "bsas deyze 13 39390 jum sla cile a8 sb LS
B25 Ly 4355 5 o5 455 B &y sgume 5 039 iy y35 yb 2o
dide 3o 375 L 505 455 3 g dlos x> jyn sl dile wop
d9290 5 sl il (ooled Al oud g LSy 0 sl
(2512) 535 Sy e
g 45 obnjles > (2 JS)5m sla dile sl s )
L duolie o ialS cp i « 39wy | oolaiwl b olyen stwd
80)tals (i oo (il 53 45 b csaliio o g, b
L3l Bl g+ payn e )3 5m sla dile 1515 5 (0oy
o b dglio )3 5,0 (gl le J )28 )5 (d g P9y S5
5 (Turner, 2000) cul oduwy lil 4 Wb Sl sla 5,
sl 5 2 4le & S8 e sl S ) 15 pal8
S 385U 2y L oS 5 Ll S (o STy 50 sl e

1- Halophyte
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Weeds Biomass(gr.sq.m)

o 290 SBlend )3 550 Gl e 0395 Cam -1 UKW
Figure 1- Weeds biomass in studied treatments
A S g0l el 003D g 1 (g)lol Iy me gl 181 S ynitie B> K il )b sla ko™
* Means with minimum one same letters arent significantly different at 5% base on Duncan test

Weeds No. per sq.n

o 290 Sl )3 58 gl dile Slasi -2 UK
Figure 2- Weeds density per m?in studied plots
A 5SI g0il bl 2o y3D prdans > (gylal I e cglis 181 S jritie GBys S b ()l (ola L™
* Means with minimum one same letters aren't significantly different at 5% base on Duncan test

0l dg S 0,Sloe Colps jd g b 0jes dlaws o3l 4 s
25 sl dide (wd (g 0 ploxl Gl )y
S o 29y b Sl 55 ge sl () Y gaze 3 Sles
.(McGrath, 1999) ool sai (80
e JolS” J 38 slojlosd jlay by (2led 2, 8es oyt
ey o a8 ub ol aligw T e Ty 5 50 sl
awlio 1) kS )3 p,5sLs 40514 4087 L 5 1y g 3,Sles
059 039 9 0598 S &S loul 5l ash (p,55LS 1923)salis L
2 059 S Bl (o sy 3 Shos telipl (7 Fge A o

aojoe olwy ]38l 5l sals b duglis )0 ajless adS” izcen

T rg sless 2 liges 209y )55 &gy S5 5,Slas
oniomed o (16/73) asgy )3 0596 shiwi oy o (wd omg
Gt a4 15 Jols (p5 85)aig S5 g 3 Slae (VL
Wi e L dcwolio o ili3l oo 70 4 77/7 Jolss
o Sy 4y 0js ol walits )bl Vsaro 4ty (35025
Iy 3509 lw sin glysl 5l as 5 clacile 5l 4565 5 Logaso
Gl a5eS o culdy ials” )b il fadge cpl il 0oy Lials
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oLl 35l acyz0 )3 (gl 465y coldy (JBlas ] 5l am g anily
dolie po gy ccul an il oy Slas 1y ()b e 45U 5
) xSsls ly s < BB & ol dile anls Ll
oS ;> .(Buchanal & Burns, 1970) cuils jls 5,Slee ials
Lo 2035 ailg diy Sl gy i 93 85 Sy (e oo sl ile 4y
Gl gae Gygo 4 1) 3 Slee il U Jpaze b culs)
ay 3,Slas 1555 allys 4y 5l e wan 6 14 &S Syem 55 22

.(Chandler, 1977) csls sals

9 15153 [y iligut oot g sloss )3 9 1412 Lol J 8 Jlos
W5 & Cons oS 31744 § 1741255 Cs 5 a0 Ll 059¢ 2054
Ao 3l Lt gulis IS gk (3 ga) 05 ko 5Vl 5
Joamme 3y Slas ulidl ¢y cide Sl )le 093 Job (a8l
Jsbo ol iz ool gt (S8 (150) ol 4 G
@ S Jpazme 3 8hoe ialial (JolS' J S slass 5 (g 0)90
09 0o Bed g Tomd oiligw b popn T g la)los
Oml 3O adlss (o) (gne gl (upp e g (ljgw
asll azan 6-8 4y 5 jym wale I gle Sl oyg Job 45 5yl

o3 2990 S slond 43 oy 3550 Olhio (ko duans o -3 Jga
Table 3- Mean comparisons of investigated treatments

olS gl )l 039 dasi 259€ 20 (39 259£20 5,Slos ovg 2,Nkes ovg 3 ySdos
Plant (no.plant™) 20 Boll Weight 20 Boll Cottn lint Cottn lint Cottn lint
Height(cm) Boll (9) (9) (g.plant™) (Kg.ha)
2 079 64.87b 11.87abc 166.5 abc 125.7ab 56h 3113bcd
Weeding
"“’h_ 63.10b 11.60abc 165.2abc 124.3ab 63f 3615ab
Harrowing
ol 63.40bc 10.73bc 167.4abc 124.9ab 589 2462cde
Burning
2 oy )l 5 63.13bc 16.73a 171.6ab 131.7a 85a 3154bc
Two times weeding
+ - .
AT Oy 63.47bc 13.53ahc 176.2a 133.4a 67e 3154bc
Weeding+ Harrowing
Oligm i Oy 65.73a 14.00abc 172.9a 131.0a 78¢ 3615ab
Weeding+ Burning
+
oATOE 65.07ab 11.53abc 151.9hc 133.4a 81b 3667ab
Harrowing + Harrowing
2 T OR 63.07b 14.20abc 165.7abc 125.8ab 73d 3769ab
Harrowing + Weeding
e et
U”P’” ey 65.33a 12.67abc 170.8ab 128.6ab 65f 2256de
Harrowing + Burning
gt oyt o> (g
Weeding+ Harrowing+ 66.47a 15.53ab 174.4a 130.9a 75d 4051a
Burning
S =S 68.00a 14.20abc 174.2a 132.6a 83a 4087a
Weed free
sald 59.13¢c 9.40c 149.6¢ 113.7b 50i 1923e
Check

A 5D 905l il 203D prdas )3 ()bl 4l dme coglis W8 Syt B K Pl gl sla ke *
* Means with minimum one same letters arent significantly different at 5% base on Duncan test
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522 Sldle J S cilisce clajlosd GAIBU 5 (AlS a3 b iy 32 e -3 IS5
Figure 3- Comparison of costs, net & gross incomes among investigated treatments
Ay 5SS 03] bl 3 2030 a3 ()bl s me igls A8 e ya (gl Syt B 5 Jils )b sla ke *
* Means for each component with minimum one same letters aren't significantly different at 5% base on Duncan test

4 G 2o 93 e 4 Jguame 3,Shes yialS 5 coli,
A3 Gl 3 Slise e & b alls 05 iy laless
Sl eslil Cog G cpuyp T opn JolS S sla s Jlos!
JLy sl 410L S g e 9 oYL JUy Goekee 8133
oalawl Ly d jlas ol jles jo il 1) (alb sew oy jieS
0lSwd oai S lgie 4y 4ol (608 S A dagi b cCunl 0uds
aizza el Gyl lad )3 g odmy Jls 4 (65,18 4
3 sy oS a8 sl p> ool 4l il (alls ael)s da
e sle dle S Gl popp jleslinal wils Sl Ly
ly =l @Y gmame jl Jols aalyd coles j g 5,Shes ioljl
sladile Jyu8 Slles aobl.(Rasmussen, 1991) 508 oo o
033l ol a8 wbl o Jlymu 090 oy U (golail Llxd I 5ym
obes g auip o angil 4 amd o LS oy 0l (s3Lal
5 0o 93 )lesd Mg o)l Coled )3 ugb) 03 5 (SSSale
o ol 9 e dpog (Siin 6-8 (loj )3 g oy
2 opd jleolawl olyen 4y png Cug S Bl I eolatul
Ao ye &5 g (Sl 0)93 3 pogaty ady e b e J S
U ed p0 5 alS g)lie 10 i cale ayg;y (o oolasl 1 iU
o pgow @ 5 dile (sla 465 A5 polie 5l (63L5 390

el als Jes 4 cuslos

S ) idises (slalos Jlosl 31 (U (slaaty o duglia >
oy slos (S 53 by (geben 13/66) oo i (3
B )I ool ws.) Lg_) P LJI up)_:.o.f 9 QJ"])ﬁ‘“’ + B
JUy Ogeken I78) L5 L aslio 3 (o > JU) ¢ysabee 10/77)
b ilisen (slajles A5 slaat ja olis b anja (lsa 5
Jsae Olise g 50 e 38 clajlogs Jlosl anjo ol
3 ooliul LSl s 4 Loy jled Jlosl aisjm 390 gl (o0l
sbajless (s3lal o)l aunlio (1 Js2) 390 il 5 8T
iy LAlBL A &S ol L5 a4y e el dils JjmS Gilie
Sy 4o jgke Bl e Ay (g Skes Alen iliBie (sla)lows
Sy i sl cide S Jlesl bl 45 4y (alBb
slajlos s 4 g il (aals) J S ot Hloss & Connd (qou
G G 50 ot s iligw b upa g (55
slaylos 4y Glaie (B adgi lime o by il dald o
by @ oligw t opp Ty 9 5 sl dile JolS J 8
Jods a aylews ol )3 { 3US) 59 by oyoaben 21747 4 21/66
Clly o o Jlesl & e el gle 0y90 b Sl
JB3b 4 j95 395 g olue oo Lidn j3 i gla cale 5 Ay oy
Cowl azily ilisl aoe BB 5k a5 Slae i olS el
Ay lde oy, 1S (Hadizadeh & Norouzzadeh, 1999)
JLes ogslee 10/19 L 1y S8 9 Jlos & Bl Sl
Sart e iy (sl cile J S pae o ol 53 (3US8) Al e

&l

1- Balsar, I.P., Berruto, R., and Ferrero, A. 1994. Flame weeds control in lettuce crops. Acta Horticulturae 372:
Engineering for Reducing Pesticide Consumption & Operator Hazards, 213-222.
2- Bellinder, R.R., Rajalaht, I.R., and Colquhoun, J.B. 1996. Using cultivation and interseeded cover crops to control
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Table 1-Type of field operations for cultivation and planting saffron corms and used times for this implement in saffron
fields in the first year
Olidos hhat 2% hhat
Operation Rep.
OoelyslS 5 sy S 1120 1 1120
Tillage and cultivation
ke okl 40 1 40
Create gutter
olyiej cals 1120 1 1120
Saffron planting
S g Jo> 16 1 16
Transportation
b 355 Joo gyl 160 1 160
Animal manure portage
o (Lr"h 9 dw) L;m')':?f 330 1 330
Fertilizing (chemical and animal manure)
S 2786
Total

293 o pbl Gludl (53 b Sllec plad @ 039 Sa8 b & s glje 551 53
In Birjand region, almost all practices in saffron fields entirely have been done with manpower, due to small field area.

Ol Ae; 48,50 Jol Jlw 3 o &

pan s o3l -2 Joua

Table 2-Consumed inputs during the first year in saffron fields

o3l g9 (S 53 2,55kS) S pae oline
Type of inputs Consumption (kg ha™)
Eras glop,sS 3000
Consumed corms
o9 100
Urea
porigel Clinud 100
Ammonium phosphate
b 32000
Animal manure
okl Byan g)lul 3000 (m%)*

Consumed irrigation water

1203000 Usles Jlo <S5 53 cyiej caslyy can ol o e 10 955 adeiio Ol (3 oo 5 438 oo oolitl (6 )bl (sl 0l LT 51 l5p0liS” o8 oyl cde
(Mahdavi, 1999) 15 a3 3 )l 3 caSe
Because farmers are mainly using Qanat water for saffron irrigation, with unspecified discharge, in this region, thus annual applied

water for saffron cultivation was considered

equal to 3000 m* (Mahdavi, 1999).
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Table 3- The required manpower’s time for crop management operations (the first year)

a0 Slles £ 31,8 h day™® 5
Type of field operations persons Total
3o e g 70 8 560

Weeding
ekl 80 8 64
Irrigation (8 times)
N
Total 624

ol s 3 lyhe S0 S5 53 ealime yob 42 0d Bpuno (6551 e =4 Jgan
Table 4- The direct energy used in one hectare area of saffron fields in the first year
Graoses e pplele s s il
Consumed force”  Total hours per hectare  Used energy (Kcal)

Sl oy 3410 1585650
manpower
fS’L""_‘ 64(3000 m°) 1234620°
Irrigation
N
Total 2820270

Cadily g culS o dntd Sliles :‘:947.“’*
(Koocheki, 1994) cuul 0.5 dueloee ¢ MSoks 411154 1l O e 20 o 5551°
“Total field operations, including tillage, planting and crop management
8 Energy content of each cube meter of water is considered equal to 411.54 kcal (Koocheki, 1994).

ol Jo 33 ol e S0 S 3 alimo ok yob 42 0und B o (6551 e =5 Jgan
Table 5- The indirect energy used in one hectare area of saffron fields in the first year

2l £ (p5) Gipn olien (S ISS) 5985 2 3 551 (6 IS54S) S
Type of inputs Consumption amount (kg)  Energy per kilogram (kcal) Total (kcal)
s p)f s 3000 (1264 kg dry matter) 3546.26 4482472.64
Consumed corm
37
’9 100 14700 1470000
Urea
""f o] o 100 3000 300000
Ammonium phosphate
. b o 32000 (28000 kg dry matter) 3343.84 93627520
Animal manure
& 99879992.6
Total

gt 303 B2 3935 085 plol (sla (655001 bl 1 by s Sl o3k e

> 9 (S8 slue ol oal Cawd 4 (6550 IS Caay 5 (b J5 g St odle ool 45 B rime pyeS Sl et A ¢ Be (slaodles oolod 65)3\*
ol 0485 e (KooCheki & Hosseini, 1994)

5Th Measured dry matter content of used corms was about 42%.
“Energy content of all inputs, except used corms which its energy was calculated with Bobm Calorimeter, was calculated based on
Koocheki & Hosseini (1994)

bwgio jobo & (e jee oD 0)9d Job 5o e 3 Sles Sy 555 alome
0595 cslagl y> il 5ly Hlade g boyd B AMS p,S9Ls 20 odd oSS (sl daliinyy 1 oel Cawd 4 SleMbl bl
SLa (o dop a8l oo o5 10 3905 55 deie il o)y 0y JKafi et al., 2002) 5940 @lio 5 )ljysliS el (slio
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Table 6- Type of used energy and their proportion of total applied energy in saffron fields (the first year).

4 )50 Sldos g4 Pran 555 S5 3l
Type of field operations Used energy (kcal) Percent of total
Sl 5955 1585650 1.54
Manpower
! 1234620 1.20
Irrigation
Frae £55 4482472.64 4.37
Consumed corm
23| 1470000 1.44
Urea
pagel land 300000 0.29
Ammonium phosphate
e 93627520 91.16
Animal manure
F 102700262.64 100
Total

Jgl Jlo 5 (e aely; 3 005 Bpae (5551 IS = paitane (535 9000+ ediano i (555 £902m0 = S )3 (5 ) 515102700262/64
Total energy used= Direct and indirect energies= 102700262.64 (Kcalha™)in saffron during year 1.
Sl 005 ulne 5359 (0l 555 Olies B> om0 9 393 0 plorl st B 3y Mol o o e IS laio Jgl JLo 33 Yoo o5 ) & 05
Ak & 6)\591.35 4985472 "j dj)ﬂ ")l)'.,..o aS o 3)51){ Sis oo Ya)f?l.f 1200 RPRCSN "j ujﬁ 9 48Lw ‘-)1)‘.,'.,4 J5

el 3 (Bpan G551 Glime 9 Clibes (] bl Coa s By (yloj ol e 5 Cubild yr g Cudls S 2w plonil Clidos £95 -7 Jgui>

(o Jlw B 093 Jw £900m) oyl s 5
Table 7- Type of operations for crop management and saffron harvest, used times for performing these operations, and
consumed energy amount in saffron fields (total of 2 to 5 years)

Peske) ole la @lp IS0 U by 5hS) Bpae 5551 S
S Jlo 53 1,55 (s Jlo (5
Type of field operations Repeat/year Average Total times per ha for 4 Total used energy
(hha™) years (kcal)
loond 355 )18
Applying Chemical 1 10 40 18600
fertilizers
» ‘_d—c‘)»j 1 560 2240 1254400
weeding
st 8 64 256 119040
irrigation
by 1 (@15 days 400 1600 744000
Flower harvesting period)
P o8 b 1 900 3600 1674000
Stigma cleave
K

3810040
Total
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Table 8- Type of used energy and their proportion of total applied energy in saffron fields (total of 2 to 5 years).

a0 Slles £ Bpan oliae o3liil 3,30 (55,31 J il aeyn
Type of field operations Consumption amount Used energy (kcal)  Percent of total
bl o 7736 h 3597240 23.03
Manpower
SS’L"{_‘ 12000 m® 4938480 31.62
Irrigation
ed 400 kg 5880000 37.67
Urea
""f 9ol lind 400 kg 1200000 7.68
Ammonium phosphate
5
Total* 15615720 100

53973 555 geme = gl Jlo 13 83935 5351+ e b pg3 Sl 3 83929 5550
Input energy= input energy in the first year 1+input energy during the cecond year to fifth year 2 to 5
63939 5] ggeome =102700262/64 +15615720 = (¢ ,)15'5Ls118315982/64
Input energy=102700262.64+15615720=118315982.64 kcal

s o3lo (bl JUo 5 Jgbo 43 olS cilises (sl (iSw I Gl e j Ceel 5 (2 p5 551 Ol -9 g
Table 9- Content output energy of saffron field by different portions plant on 5 years according to dry matter

oS Sleeldl oS loalil Suts gy SSjlaeys (oS b 53 5 )ISOkS) St sle 55T (5 IS kS) IS (551
Plant organs Dry matter of plant organs  Percent of total Energy of dry matter (kcal kg™) Total energy (kcal)
P 6322 47.93 3564.26 22533277.64
Corm
S 6000 47.39 4151.56 24927360
Leaf
S 320 2.53 3853.63 1233161.6
Flower
4_1345 20 0.15 4713.89 94277.8
Stigma
£ 12662 100 48788077.04
total

Eras & SHP G5 Cand T g (51 T b pae 55
Output energy/input energy rate
48788077/04 + 118315982/64 =0/41
48788077.04/118315982.64=0.41

oL sl s plod (8)5 s )3 b g e cslys 5l gy
wodlasl L5l olhe s wae iso s STl o 0741 Joles
959 aals 0/0008 Less 1,18 ol g a3 )3 jlas j5 NS my
LS dpysS s AXS) U9 8 BB 5 (oalatdl a5 550 0
ooy o984 357 psS oled & 158 ul L) il (o 719
sazme clS lp ol J) ey BB 50 Jos 50 425 05
(35 s 3lisal j)5LiS 355 Lauwgs
0)93 e > ] 4syje (Bras & 35 3 IS Cud
(0737) Jlssp (0/53) o (ygmen SalS L (0/41) Wlos o
lin 5 a1 S 5 (0128) il 5 (016) 5,6 4255

= 48788077104 + 10000 = gye e 5 o515 ks 487880
@5 31 ©as =S 5> s 5,1+ 10000

Soat Jpan 55, oni = 4878180+ 11831/59 =0/41
o) Solr 5 b Sy )

NS S 29 551 Qe ol pasiie o ol len
48T8B07T/04 Ly jolyy ))yiej yos o 5 oygd o p> olyis;
9 3lg0 51 P y2 dop> bl lise (pl &S AL (oo (5 ISk
o 3 9 Conl odal Cawd 4 lyae olS caliste sla isw 3 Slas
5 (5 Jgiz) (o 255 4 by (o (55,1 e oot
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oyt Al gty 0,90 S 5 (65l 2L ke cplply A8l e
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Table 2- Nitrogen, phosphorus and potassium percentage in different used manure
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* Means in each cut, followed by the same letters are not significantly different at a=0.05.
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Table 1- Analysis of variance (mean of square) of different traits of corn hybrids

do o Olpdicepe b Sy BES)
Mean CcVv Error Hybrid  Replication
O £ 232.73 5.08 140.02  749.19"  1140.37"
Plant height(cm)
Jh g 105.97 7.21 584 494067  49.23™
Ear height(cm)
sl 3 19.68 9.71 3.65 9.98™ 22.47"
Stem diameter(mm)
S S 12.94 3.35 018 217" 7.08”
leaves No.
Sy olaw ok
Pl 5 b 5.82 3.34 003 052 0.05™
upper leaves No
S0 P 1.06 12.53 0.01 0.04™ 0.0004™
Ear No. in plant
J)’L 10 99 *ok *ok
2.61 7.54 0.03 0.22 1.55
10 ear weight(Kg)
IN g2 10 59 sk x
10 cob weight(Kg) 05 11.36 0.003 0.03 0.05
15300 5 o .
300 kernel weight(gr) 83.93 9.9 69.07  235.59 364.28
Pl ab i, i g6 a9 454 055 578" 0.11"
Row No./ear
s 5y slass e ke
Pk, pabolis g 4 457 33 2009 90.87
Kernel No./row
b JS sl ok e
Total ketnel No /Ear 649.77 7 2072.36  9396.63"  30842.82
P g 16.68 4.66 0.6 6.42" 14.87™
Ear length(cm)
P 49.1 2.64 1.68 14.37" 32.46™
Ear diameter(mm)
I sy b o «
Cob diameter(mm) 27.99 4.2 1.38 9.33 4.88
4l Gos ok -
10.55 6.78 0.51 2.13 3.04
Kernel depth(mm)
5 2 10.4 15.62 264 712" 28.46™

Total yield(ton/ha

** * ns

UL 505 o 3 5 (e 5 )b (o i 4%
", * ** are non-significant and significantly at 6=0.05 and 0=0.01, respectively
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& A1 &b oy s Aild 3, Shas g LAl Wl (pw cygawyS ) Adlre il s =5 Joua
Table 5- Coefficient of regression equition between different traits and yield of corn hybrids
Ogem S ddlre Ogem S ddlre
(ouwid 3yl CG158) (0w 3yusliw] 1)
Regression equation  Regression equation

L\'f" )I u’)'f' _18.4 -
Intercept
‘JM.* 2 0.28 0.33
Ear diameter
prn S )
Flag leafe height 0.02 0.19
N -14.23 -0.23
Cob percentage
Gy 5> I ol
4.97 0.37
Ear No./plant
Gy alb ol
Row No./ear 0.08 0.12
I os9
15 0.25
Ear Weight

& Al O3 gLy jud il 3 ,Slos o Widie Wl paliano i § pallians 1 )31 g g 43355 COlpwd =6 Jo
Table 6- Coefficient of path analysis and direct effects and indirect effects of different traits on yield of corn

1 2 3 4 5 7 (o

Correlation

0.3372 0.0781 0.0204 0.0708 0.0200 0.1545 0.681

Ear diameter
s s
Ear No./plant
Gg I ol
Row No./ear
Cdy 5o &l ol

Flag leafe height

0.0704 0.3741 -0.0023 -0.0311 0.0118 0.0082 0.4311
0.0530 -0.0066 0.1289 0.0594 0.0566 0.1035 0.3958

0.1236 -0.0603 0.0399 0.1933 0.0157 0.1137 0.4259

P S )
Cob percentage
-0.0289 -0.0189 -0.0315 -0.0130 -0.2329 0.0281 -0.2972
S .Lp).)
Ear Weight
) 0.2074 0.0122 0.0535 0.0874 -0.0260 0.2512 0.5857
Pl o
Residual effect: 0.508 0/508 :sx5Lesdly 3l

Sl 415 © )3 by yd 45 S pde b Jole ilyyly (o3 g 0309 p3lie =7 oo
Table 7- Eigen values and principle component variances in corn hybrids

B ejg lase byl a3 o0 bl ao
Factor Eigen Value Variance Percentage cumulative VVariance Percentage

1 5.22 24 24

2 3.93 18 43

3 3.08 14 58

4 1.88 8 67

5 15 7 74

6 1.18 5 80

7 1.05 5 85

8 0.8 3 88

bl Cio ol e e Sl 4SS @glis ol b Al o Gy > I S s 1L il Ly M b ppiiase ]
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Dendrogram
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Figure 1- Cluster analysis of corn hybrids using Ward’s method
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Fig3- relationship between Cumulative photosynthetic active radiation and dry mater of bean, A: strip intercropping of four
rows sweet of basil +two rows of bean, B: row intercropping C: strip intercropping of two rows sweet basil+ four rows bean

and D: sole crop
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*Interrupted line showed second harvest. Yh;- radiation use efficiency of first harvest Yh,- radiation use efficiency of second
harvest

YL Sis odle 4y gy by 31 )0 olS L algS e > d S
odawy o Jilis &y jo iy pua U ud Coge opl 9 bl s
Vb pgd o 53 599 2L Oliwe 505 el gk @ ot 13
Jol ey g3 ol (aseio 4S5 )3 a5 jghailan a3b gl o>
2hLS bt g atdls 329 bajlowi (o Sliz old Gl olS
28l o e liSen e )3 555 by
Sless )3 ol oS a8 (15 > 4 45 Jad Lol 5
8> g o0t odlissl alige yobo 4 odeus 455 (30 5 brgloee S
e Lids 1) 268 bglsee culS cuso Oll cunly o oS Sloj
90351 dadiio I3l pl poad pa )0 o (pe 4y A cudly yy oLS

9y oL oL )3 y9 Bpae ()
Soid ool Wdgi o bLSH ps 9358 50 lajlos pled )
2935 b Oygo & e Stwg b mdadi g bu)
Jsl o 2 (A052) 55 019 ) ity (Staed cop 250 dan
AL Gl 39 93 o 15 ol jless (ele )3 55 LS
o = Jo3Se UU21) 590 sl i 59 09 S 02Vl s
(1US23) ol Sy o 9 2y sl o 038 0y s 0 (0
whlS 5 4SS sl S )90 a0y il )3 odny )93 )
S 2l 9 5 onl sl p9d 2 4 S gl 02 2 095
pLors! e e (650 (Bl 10 2925 51 &8 gl 2 5l



1389 Jlu d ojled 2 als 5)glas ol pgs as p25 92

asyie 3 (29 2Pl bulyd &S Ad Cage l g i b,
S99 4 olouy g logd (55 595 g g By (> 93555 i 4
wbﬂﬂul’w &L{z}‘)]dSOI )'I‘_}fésdlp)'wo.m)b L§¢.§>9J.3|

85 plmil oy il 0,05

§ eSSl ol gyl as caslyyy oy a5 Sloj > Jgl e
Lag 29l il alo cou bl g o3 T L plp boss 5 Loy
2 )] 08)Me Lug (b w5395 > & 15 390 4B )5 )))8
AL Lan b ply 6l Lugd oy Jgl iy o B L yiaS

row intercropping &) haslae i

120

25
1=
28 20
i3
S T y A
g2 | V. /
N2 ! A
) B | Iy
) < 10 .
25 s
A8
~ T
<
é m 0 T T T T T 1
0 20 40 60 80 100 120
Day after emergence (& Jws 3l o 350
strip intercropping 4bean 2sweet basil g 2 Wl 4 )5 blaa @S
25
1%
3 o
o 20
1%
T3
‘% g 15 -
2G
=
4 € 10
3 &
18 5
A%
)14
0
0 20 40 60 80 100
Day after emergence ¢ e 3l os 50
strip intercropping 4sweet basil 2bean s 2 gl 4 1aslae i
25

i &

e— diAtION S YL gl
of above canopy

intercropping 2 sise

- bean Lus!

Radiation intensity (MJ/m2.day)

(O30 0% @ e 1 Js35)

sw eet basil ola

100

120

Day after emergence ¢ 3w 3l os S50
O o 3 am S0, (b lugl g Glu; 49 wde g, ¢ s Sbalesd =SS
Fig 5- The effect of different treatments on sweet basil and bean light absorption at days after emergence



93 . Lugt bylie cuiS 53 y58 b pae (IS 5 Gi (o) 2

P eyad @ ol )3 )9 Spas G (58 Vb odes Jd> S
psS) olS by 0ad Conts (950 jl ool pl5 (0 |y g 2
@b = 039 e 1L p ok GBS > & cunils
Ollidl s cowloai Ly paiS 50l 0dds AST jgb B puns
Caviglia & ) 3,5 o y9 Bpas LS 58, YU Coge )59,
[(Sadras, 2001

oials 35 (Akmal & Janssens, 2004) o wils 5 JLoST
903,553 1 olS 53 (gt d9reS Sl 3 49 Bpan 2
o I3 555558 35S Ly 0 45 siged e 55
o=l 23 g Bpan DS GRS 1) U G yide (s
A Jaime (6365 4355 ,0 51 13,55 edliiul 4 4395 b 55 Liolej]
PN ol Lawgs ()95t (oS ke Nz ioljal &S s oo LS
blse cuiS )3 gl )3 599 Spae 2L (RIEILYS 5 (S
il ped op y0 el cudS @ Cons

(8 35 4ol

b 4 Lugd g bu,y balse cuiS a8 ol ol jialej] gl
2 g Logd )3 op g atih (a8 cuiS 5l SYL j8 Gls aside
ol 3l YL ) byl culiS 3 )95 Bpas oW plou,
Ol Jgl o 4 Cand p9d e )led (oled )3 05 e
» oegad 4 @S SRl cl g adl (Ll s Spae 2
A obu,y & (dalpd )3 sy (e Hlal 4 0g YL bglse cuis
S 5l CuiS g5 cp e 358 (o0 Sl (Ldugy Sgeo
Al 3y S e B e

S o 4 bgye S daw ald (0 5V pod (2
s oy Al S 3 05 DS g ol 9 (814) 292 ko,
8l ialS Yl oy Sy e Sl il 1 g 125 .(212)
oa3ld g lslhd g s 4 plm)y allS culS 3 oS g5k 4
bl bl 3 0le S rdaws (oaled Mos (ol Jlows S 2 o
CutS 3 65 omb )9 ) B A cage cpl g 485518 )9
P8l Cand @ pgd e ) bl cudS slajled 4 Cows alls
& bl (585) Lugd (ol agles s & bglsee S’ slo o
o=ty 485 )8 ()9 Cumdg (i 2 S & 03g (1S
CutS bl ctS gbayles s 498 2D Ol (8, YU oo

el SUiS gyt geod o Cunl oad (1) 55 I
ol ginds )y JolS gt W7D 1 005 ol inds S0y
Jols Slej 5 595 2L cpy YU (Midmore et al., 1988) 54
313 )8 295 asdhy adpe (S @ 3 oS A4S 03,5 (o
Bge 4 g cowlis gl 5l cuils  (Gallagher& Biscoe, 1978)
30,5 (o oS A Gy (338 Vb Cage (odug) LS
S ) yos yae LS 381 (Singh & Ram, 1991)
Ceotto & ) ol oai i)l;S Liizs jl (6ylows bawg bgls:
Castelli, 2002; Tsubo & Walker, 2002 ; Willey, 1990;
(Keating & Carberry, 1993

S asb 4 y58 Gl el paseie B S5 3 4 455 lon
Cowl 0ad il38 50 M8 pl aS odg JYL bolswe cuss o
=) (Keating & Carberry, 1993; Tsubo et al., 2001)
S dg Liolojl (laylass solos 31 pYL Lady cutS (> 4¢3 Bjune
29k (e 5 0351 y95 CEIESH @8 > 4 b i o5 jhailen

&l

1- Akmal, M., and Janssens, M.J.J. 2004. Productivity and light use efficiency of perennial ryegrass with contrasting
water and nitrogen supplies. Field Crops Research 88: 143-155.

2- Awal, M.A,, Koshi, H., and lkeda, T. 2006. Radiation interception and use by maize/peanut intercrop canopy.
Agricultural and Forest Meteorology 139: 74-83.

3- Bastiaans, L., Kropff, M.J., Goudriaan, J., and Van Laar, H.H. 2000. Design of weed management systems with a
reduced reliance on herbicides poses new challenges and prerequisites for modelling crop-weed interactions. Field
Crops Research 67:161-179.

4- Bhatti, I. H., Ahmad, R., Jabbar, A., Nazir, M.S., and Mahmood, T. 2006. Competitive behaviour of component
crops in different sesame—legume intercropping systems. International Journal of Agriculture and Biology 2: 165-
167.

5- Black, C., and Ong, C. 2000. Utilization of light and water in tropical agriculture. Agricultural and Forest
Meteorology 104: 25-47.

6- Caviglia, O.P., and Sadras, V.O. 2001. Effect of nitrogen supply on crop conductance, water- and radiation-use
efficiency of wheat. Fields Crop Research 69: 259-266.

7- Ceotto, E., and Castelli, F. 2002. Radiation use efficiency in flue-cured tobacco (Nicotiana tabacum L.): response
to nitrogen supply, climate variability and sink limitations. Field Crops Research 74: 117-130.

8- Connally, J., Goma, H.C., and Rahim, K. 2001. The information content of indicators in intercropping research.

Agricalture, Ecosystems and Environment 87: 191-207.



1389 Jlu d ojlod 2 als g)olsS ol pos 4 pi5 94

9- FAOSTAT. Http://faostat.fao.org (Available at 2008).

10- Francescangeli, N., Sangiacomo, M.A., and Marti, H. 2006. Effects of plant density in broccoli on yield and
radiation use efficiency. Scientia Horticulturae 110: 135-143.

11- Fukai, S., and Trenbath, B.R. 1993. Processes determining intercrop productivity and yields of component crops.
Field Crops Research 34: 247-271.

12- Gallagher, J.L., and Biscoe, P.V. 1978. Radiation absorption, growth and yield of cereals. Journal of Agricultural
Science 91: 47- 60.

13- Graf, B., Gutierrez, A.P., Rakotobe, O., Zahner, P., and Delucchi, V. 1990. A simulation model for the dynamics
of rice growth and development. Part Il. The competition with weeds for nitrogen and light. Agricultural Systems
32: 367-392.

14- Hasanzadeh aval, F. 2007. Effect of Density on agronomic characteristics and yield of savory and Iranian clover in
intercropping. M.Sc. Thesis. Fac. Agric. Ferdowsi Univ. Mashhad, Iran. (In Persian with English Summary).

15- Hossienpanahi, F. 2008. Evaluation of yield and component yield in the corn and potato intercropping. M.SC.
Thesis. Fac. Agric. Ferdowsi Univ_ Mashhad, Iran. (In Persian with English Summary).

16- Idinoba, M. E., Idinoba, P.A., and Gbadegesin, A.S. 2002. Radiation interception and its efficiency for dry matter
production in three crop species in the transitional humid zone of Nigeria. Agronomie 22; 273-281.

17- Keating, B.A., and Carberry, P.S. 1993. Resource capture and use in intercropping: solar radiation. Field Crops
Res. 34: 273-301.

18- Koocheki, A., Nassiri Mahallati M., and Najafi, F. 2004. The agrobiodiversity of medicinal and aromatic plants in
Iran. Iranian Journal of Field Crop Research 2: 208-214. (In Persian with English Summary).

19- Maeffei, M., and Mucciarelli, M. 2003. Essential oil yield in peppermint/soybean strip intercropping. Field Crop
Research 84: 229-240.

20- Majnoon hosseini, N. 1993. Beans in Iran. J.had Daneshgahi, Tehran, Iran. (In Persian with English Summary).

21- McMurtrie, R., and Wolf, L. 1983. A model of competition between trees and grass for radiation, water and
nutrients. Annals of botany 52: 449-458.

22- Midmore, D.J., Roca, J., and Berrios, D. 1988. Potato (Solanum spp.) in the hot tropics. IV. Intercropping with
maize and the influence of shade on potato microenvironment and crop growth. Field Crops Research 18: 141-157.

23- Muchow, R.C., Robertson M.J., and Pengelly, B.C. 1993. Radiation use efficiency of soybean, mung bean and
cowpea under different environmental conditions. Field Crops Research 32: 1-16.

24- Nasiri Mahallati, M. 2000. Modelling of Crops Growth Processes. J.had Daneshgahi, Mashhad, Iran. (In Persian).

25- Omidbeigi, R. 2000. Production and Processing Medicinal Plants. Beh Nashr Pub. Mashhad, Iran. In Persian with
English Summary).

26- Pengelly, B.C., Blamey, F.P.C., and Muchow, R.C. 1999. Radiation interception and the accumulation of biomass
and nitrogen by soybean and three tropical annual forage legumes. Field Crops Research. 63: 99-112.

27- Rimmington, G.M., 1984. A model of the effect of interspecies competition for light on dry-matter production.
Aust. J. Plant Physiology 11: 277-286.

28- Rimmington, G.M., 1985. A test of a model for light interception by mixtures. Aust. J. Plant Physiology 12: 681—
683.

29- Singh, K., and Ram, P. 1991. Production potential in intercropping of citronella Java with cowpea and mint
species. Ann. Agric. Res. 12:128-133.

30- Tsubo, M., and Walker, S. 2002. A model of radiation interception and use by a maize/bean intercrop canopy.
Agricultural and Forest Meteorology 110: 203-215.

31- Tsubo, M., Walker, S., and Mukhala, E. 2001. Comparison of radiation use efficiency of mono-/inter —cropping
systems with different row orientations. Field Crop Research 71: 17-29.

32- Tsubo, M., Walker, S., and Ogindo, H.O. 2005. A simulation model of cereal-legume intercropping systems for
semi-arid regions I. Model development. Field Crop Research 93: 10-22.

33- Wilkerson, G.G., Jones, J.W., Coble, H.D., and Gunsolus, J.L. 1990. SOYWEED: asimulation model of soybean
and common cocklebur growth and competition. Agronomy Journal 82: 1003-1010.

34- Willey, R.W. 1990. Resource use in intercropping systems. Agricultural Water Management 17: 215-231.



Journal of Agroecology
Vol. 2, No. 1, Spning 2010, p. 95-102

i

$329LS (ol ooy & i
95-102. o 1389 ,les o o lait 2 Al

(Echinochloa oryzicola (Ard) Fisher) G, gw ﬁ-L@.o &8 b, I

O 7 gl 50 03

3 R 2 “ ., 2 *1 Z

R ) gﬁ}‘*ﬁ‘Jﬁ'ﬁ‘“‘w&""‘" 6..\.WJS.>|}>.M
88/12/10 s\ s &b
89/3/22: 3 4y b

2>

okato 40 3L o gy j (SAuSAE oled () g ,9u8 (slayl5lls > w3l 4565 (Echinochloa oryzicola (Ard) Fisher) gy

@yt dmsge ) (Bolad Lol sl S5 ok s 4 etalesl @i g5 0 o @)l i (i)l 5 Bgge e2lee @35S (1) ST
&l o515 2 @r ale g (e s 50 6940 520 0) (515 o ds Jolis ctlojl (sl 52516 5 plost 1387 o5 Sl 3 iy 3 598
I3 Bl caely gy g ygm 4 3yl ol p IV Sgmw,Sy Je 5 adulej] (sl 03l I Jols golis asb oo (mpe yio > 48 20) adhaie
cgoye yio > aSe 0-40 (S, 5 2l b sud S ao sl Jles! pdaw )3 cudlyp asls 5 Sojelsm 3,Sles iy 3 adgs dlass il 5 Slas
941 3 L a ppe yio 3 459140 320 10 (ol (o515 55 adgd )3 ails sl LialS e sl o3l L |y 0o )d TO B il 3,8es jinlS
s 0 4540 520 10 (clayS15 59 20> 62 564 B2 Lo 5 0 g Chgyguw b 3105 51 )3 g0 d5gr)> ddos dliss LialS lhe 9 Ao yd 43
o 3 5 L)) S @y Bgyes 455 40 0515 )3 @y 05 @ oy Gl 3 il 003 61 5 67 A9 g Lassie yoky 0

sl dy Cuud 5555 5l gyl (Yamasue, 2001) cuwl gy
Gyb g e Yo gp ) ol 2By )88 & culadiss
alys Ol Bos )3 0dg (Silgn (o Lalys > G gy 4 B s
Barrett & ) sib oo @y )10 12 whe 9 532 5y e Sy g 03
G @ By s (Wilson, 1983; Kennedy et al., 1980
&l (Micheal, 1983) wib oo Ls,alls" &)l50 33 jmile oy 5
Sl Bgy5w gly sLs 5 5l jiy 55l 13 (S3glsd )90
Sl SasSals jole 5 gy 5, CBg,ew (Maria et al., 1999)
25 g caled g, 6 53 Logas 48 wiloe gy =lyj olS
P dn b jyadile cpl sl dgrde gl By w55
gl s Sy el S dadony dygly (55 doxy )08 e 5 )
slo aomalS (a8 el g Wl )3 @y Siale Alle S p
el (52501 i 9o iy sl ozl 4y jymiile
by osd sl gy laasals olpen guw S Il oS
S ol 103 (g Jl 5 G (S (29 S SSE LB
O oo 48 el 53 (8 @ iSile Bpae loj o o

Syl 1y glis ) oy (5,0 Gile dg2g g als

SgeyS) Jao 2 Slae ialS 5,0 Gl (o555 1 60dS g0l

.

CYRTTY

o) paye il oo (ol glie 5 s (elyj olS (n ot @0

3Ll Lwl jd o] GByma g adgr 51%90 d9as )3 45 sl (yao
s e gy yd il oy iege (Kleinig & Noble, 2002) xiél o
il g (DS 5y &)l (Mirkamali, 2006) ssl (o )] 5,2
ragladle ghb (S S5 5 (SjdesT el llpd Jdb 4
I Uil e els oY samn plo b duglie 3 olaid]
39m55” Jlo slal3lli 5 I 5 e pmile L 42538 an
03 zuly 455 (Echinochloa oryzicola (Ard) Fisher) cég g
w2len 455 S glpie 4 Bgpge i stz 465 sl
Sl 0133, (B yen Miaibgh Bgj0m b gy By (lyie Co
&l 3 (g)lasdl jyacale gy (3gy0w (Yaghoubi et al., 2006)

6599t 0 SLtila utils oy elimi L ) Lol S iy 4 -3 52

Cadry g9 Olaadod duwho ole Old gac g ligg oSl
( Jav_gol106@yahoo.comE-mail: Jgie X g =)



1389 Jlu d ojled 2 als 5)glas owlic pgs as 725 96

15 i 3 93 s 4 (slon) plys Lo lligs iSE)B L
2 9 03b 03l (hygy (St (b pj > &l 0 g (Sede
g gloazalS 848 Jitte Lol (ej 4 (52 30 abje
aid bl o @ )L I ey atin 93 g B9 00
S Gialyl 50,8 oLt @ LS 3 jlai 3,90 Jeold L g )b
ws g 50 IX6 vl 0y S pa slel «preuiil 20X25 iy
9SS Nged ) Cgruw Cagz g cidy 15%24 cslS claca,
Al Loyl o abold jzewsbo 50 g, 30 )3 el §
Joolsh an S)le S8 4 g OISy CullS Cqaab 485
D035 ialejl e ds e (6,i800Me 4 plis] zeusile 20%25
Jolgd 4y al>ye 93 53 5 oais odlitul iSile g jl ol cul
o (S pg doy pbB] (L I ey ain ez 5 9
503l sl 35 0 5Ll g Bgjem 2 jpslacile
2y bS5l s ctlofl S a1 gy a8 10 slas gl
Syed ddopo g Adgd b (318) Bl 4 ((Sjeohy dloye sl
e (ko s 5 20 (ySojll 87 S5 )3 Ll b £l
oy a3 5l A duslie (ol sl Hlew o ) lgie @
e gl clmodls y adsleo (5515 5l e Ela5)) dnwgs
Job 53) (6 S Hges Const dls po g 55 455 o3kl SYoles
Loy STl se )3 g by plas (LS, atin 3 5 05 090
aoxy Syt B9y Ba)b ool 516 00,5 (yled 4 sl g S5
Li5,) 51 oL bl sy LB ilise (gl jlo 5o pl5))
(85 plxil asyhe )3 g8 cudly S B o5k doxiy S 5 2l
aloye )3 iy 2)90 Slbo I phn g 0,Skes ooy yobate &
O g g 4S9e lade 4 S s 103 50 ol
JUESL 1 g 13,5 sy Slgm 3 Sdes 5 (3Ll 5 Slos
SSE5 o 5l 5 yncale 5 g sla ag ol wlKiolej] 4 b diges
(goye yio 0 659 20 asgd 4 Silia) gy 5> A dai g 05
9 = sla a0l gilo ) asgs a0 ab sl g wb s o
9 obly w550 Jols (o ylel Sluwle adS .0 (¢ S0l (S
381 p s 5l ealisal Ly (500 ygeil 32y ) loyeSilis duylie
Ms Excell 581 55 L bajlyges wu) 9 plossl SAS version 9.1

(26,8 &yq0 2003

@ e > gy a3 Sles o5 3l LS uil)ly 4 o gl

(P<O/OL) oy imo 5 ot iy 2 i g b S5 50
4S5 S e ol SO gy 5k eSle dunlie 28l alS
A5 0y Slos (EalS Aopd lalEl 4 pocie e cale (S5 Sl
gy b S5 51 )3 gy b 2,Skos halS 203 (2 Jga2)

G5 & Comd IS Cile (Bpan o3 Cul Jidn gul) 455 4
Elye 3 jypcile @55 cpl Adl Jd 9 SYL (Sl g)lje > )
Sl et (> Lo g (ohj b Sl Sl () 4 ol
(Yaghoubi et al., 2006; Yamasue, 2001) =S, 8 S
Sde (Yol laid ahan ki & goy ilen g6y Bgjgw
2 Sasj deblay b aslh WS o oo |y e 3 e
T 9 @ Soppe bk Al o0 5 Silan (0 DB LS
A p asles sl o 0 ST Gad dgueS byl cod
O By Bly vunslSe (Generosova & Vartapetian, 2005)
L5 51 oo dy Gy 53 (LS aSilsT 5l g 0350 o3l LS
055 K ) il o s Sl (Soigsns 5 (Sslsse
Al e S glalS Jasll e 5 aly 3,50 3 S
Olye 40,9 9 e dlge «ol (Rahimian & Shariati, 1999)
Daugovish et ) cul sdd aslis cold) sbol 3 Lol Jole au
Ogolye o ploxl w0 (al., 1999; Rohrig & Stutzel, 2001
9 & by o5 3 QUi Spagladile ply ) @y (LB ©)08
33)5 jyacile & o @ (B) Gl cow Sl o0 P 395
(Johnson et al., 1998)

e 4555 (sl ylud wS15 e Glleil (sl 5l Baa
adlan 2y90 o (S g 2Slas (59 2 @0 By jya e
S5 e Sy pde daliy 3 Wlg5 oo ng (al @l o9
5383 0hke ln i 3 @n Bgyg GBS Sl 3 9 2o
258 31)8 edlanl 350 deyie p

L 59, g 3l90

aisS Uly O)lud oSS e 5 (2B ) gy pekate @

Wlio (3 53y Sles S5y y @ Sy b e w2l
ot il Ly (ol JolS” (slacSsly b B 5 otle
=25 Jlw 3 () 19 g0 dunmnge 13 )15 4 3 5 S5
g 30 36/T L s mbaws 31 yialejl Joeo glisyl 3,5 plowl 1387
ailato oyl w3l pe 420 49 il Jsb 5 37 ldle (o
9 25 sy S 8l sl gy g Jate (sly g ST gl
L @ Bygoge jymdle Jols (ctilejl slolags 2 T/2 ] pH
) o5 @ 9 e o W5 40 520 10 0 (slas s
2 (653 48 pn) 4520 cob WSl g St g0 4 adln
SLapS1)s )3 @ Bgygu b bolie 5 ald ©jg0 4 e o
035 w3 )1 du Lhlejl plosl ore e 30 0038 (6 SeLi5 )9S 3
Cidigasd)l bowlsl 10 pod w9 ols il 3 Jol ped &S 0
(JslS iy Ly Sidoly) pos o3 5 4l clisl b lojen
U8 Lo 5 o asgs oy il 1 plogl g5 (658l by ylojas



97

- By oo WS s i

P e Mg Lials (1983; Islam et al., 2003; Pozesh, 2000
b Lalass o doy Cand @ 50 @2 Boygm G52 40 23, 1
s S lse 3,Shes (S8 o Wl il wms Ol oo
A digs )0y db ol g aye y e jD A D A dgd
2 e S S gl adyy cols, (Suzuki et al., 2002) cuwsly
Pereraetal.,) il o g0y Bgyomw b Cold) lawg 5 )Slas jials
coldy Bl s Mg ials(1992; Watanabe et al., 1997
428 Gl |y B)less e & Cand @y 50 By 552 40
S g ddigd dlisl ( (Sielan 0,Sles (Sis oole Mg ialS
OiblS e sl dbed 3y Al 2laxi g mye e 3 doxly
21623 L pyo yio olS10L5 puop 1367 5l Wy
Lindquist & ) 39 yuite goye yie 5 sLS 3D L 15 3 sy
(Kropff, 1996

O Jgae A8y Gy 4 dilanly oSl )5 b i sl
@ dsly 0 p ab Cuns 45 Jb p> canl SLil 63,5 g opjle]
3,5 5 JsSl QT J s g5k 5 281 03,5 s Jpamo A2
Ty Bgyow &g 40 515 (Fukai et al., 1999) asb oo Sl
0=l B 9y b e 6 Eoly g Ll e3S s pe >
Sy Slas lial oy yone 5l S5 ash fyjg ol aiil B
A (S iweid Do oy e asd sdad Luis 48 adl e
el gl oS LUy 5l adls ashy Jlia oy5s . cuslaasly
Sl p Gla b as culadil ad 5 0y 0 iz slold
Sarmadnia & Koocheki, ) cool jzals'L o iljel LB b s
(2002

i 4 g o 6540 520 10 (lojlos 3 i 4 @
dile o1 a5 plp 95 4 dsgi b aS 34 o y> 69/7 5 67/2 53
JI 0lg5 e a5 el 039y 2o p3 2.5 L 5 Sles JialS 558

. A A P L nl
(-1 JS2) a8l 5V sl o515 )0 " gy SgS
et Camd @y > By 52 40 By 51 o @ Ay telS
5y Slas «SLis o3l Wy ialS dons Gyl o |y b jles ples
Oili8l Ll adgd 0y il sl g aded dlawd ((So5eam
e sp 0 &S ol adly ialS gy aib 5)Sles jua cale (S5
2y Slas ials wSlas g cowl jb xe jyacale (S5 mdow
S 2l oo (103 T0) @po yio > 65 40 Jlos )5 50 Bgy9m
A Caud iy dale YL sla (ST 0 YL ol snad lis
5y Slas (YU G &S pdises Hlai by g Cunl 5 ol slaSTy
cdillas 42> (o0 &) (£hjolS 2 jyp Gle Gl b (ST
sials (Islam et al., 2003; Yaghoubi et al., 2006) »,b
B 055 b cile 515 o ile 655 Juab 4y (S 3,Shae
L (Watanabe et al., 1997) 5l 55 ¢ 5,2 cile Ad) Cas o g
5y Slas gl o il by g SO Ay liae ST ]!
20, Sles yials (Zand et al., 2004) S o by ials
S yime (SAB pas mle 4 ol o |y calise sl STy
Bb 8 a6 5 STy ol ¢ glié Slgo aiile olS Lausgs
spcile g olS g gyt dlge 23L GV oS15 a2 pp oS3
Srdide @ M) U Cod (o] olS D) 5 39 (o By
el g00)S )l (ool ao U oS o yiwd jl 1) milio g 48,5 13
Barrett & Wilson, ) a_s aalgs _cl); oLS 3, Shas jialS

Ty Byygw 0 Ao b o) )3 iy 3,8es (s15a1 9 9,8os (il ly 4520 -1 Jgu
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Table 2- Mean comparisions of rice yield and yield components in competition with rice barnyardgrass densities

Sos 15,1 o5 3 Sgy dild dlass
Lowi ;h -1 M’(’;w Sy padgpolas TR adgd il slan Seigend Shes
S (Kgha') g Number of > number of seed (Kg.ha)
Treatment Grain Seed 1000 panicle per plant number of per panicle Biolouical vield
yield weight empty seed per gical y
())‘“\ALI‘;;;?;)e:L‘ 3300° 26.6% 12.33? 7¢ 124.8° 6448°
so 610 515
Density of 10 1583° 24.1° 5.33° 133 91.7° 2633
ensity o
plant.m?
Fo 2 6320 515
Dersity of 20 1200% 23.6° 5.05" 13.3° 83.7° 2620°
ensity o
plant.m?
Fo 6340 515
D 'c':)‘ f 40 941° 25.6° 4.33° 21° 87.7° 2606°
ensity o
plant.m?

B8 20yd 5 Jles] paws )3 (6,I5 cime BN (ygiw yo > S e Bgyn gyl (glaySile *
* Means within a column followed by the same letters are not significantly different at a=0.05.

B (o
T=0.162- 105x+ 236
o A RI=1051
g m
S gan
o T
(=T n ] i " 4
w )
= =
= . . . .
0 10 0 e a0 .'“_-"
Weed density (m®) E
]
L Y
T=33x +73 DG
R= 053
% 24 .
g L
A .
E 12 * + g.
3 3 .
Eoa =
ol o+ T T T ) i
= o
g 0 10 20 a0 a0
=

Weed density (m®)

- 88 8%

150

100

50

A (b

=312 179+ 318
R=0.095

10 m '
Weed density (m®)

= 0.06x%"- 3 3x+ 123

R=097

10 z0 20
Weed density (m?)

By g 15155 U gigs duigd 33 Sgr &5 3luad (3) g 4ild dluw () e Sluni (&) caifs 5 Shos (W) o byl -1 IS
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Table 1- Some of the multi spectral bands and indices
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Figure 1- A map showing the study area
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Name index

Jge 8
Formula

Foe)
Reference

Contrast reflectance in visible and near
Inferared ( VNIR2)

Contrast reflectance in visible and near
Inferared ( VNIRZ1)

Normalized difference vegetation index
Transformed vegetation index
MINI
COSRI
BI1
BI2
Sl

MSAVI

Modified normalised difference
OSAVI
SAVI
GEMI

EVI

PCAl

PCA2

(TM4-TM2)/(TM4+TM2)

(TM4-TM1)/(TM4+TM1)

(TM4-TM3)/(TM4+TM3)

(TM5-TM3)/(TM5+TM3)

(TM7-TM4A)/(TM7-TM4)

(TM1+TM2)/(TM3+TM4) xNDVI
SQRT((TM3*+TM22+TM12)/3)
SQRT(TM3%*+TM4?)
SQRT(TM1xTM4)
TM4+0/5-SQRT((TM4+0/5)%)+2x (TM4-
TM3)

(TM4-(1.2*TM3)/(TM4+TM3)
(NIR -Red) / (NIR + Red + 0.16)
[NIR-RED)/(NIR+RED+L)] x (1+L)
1n*(1-0.25*n)-(Red-0.125) / (1-Red)
G*(NIR-RED)/(NIR+c1*RED-
c2*BLUE+L)

Results of analysis bandsl, 2& 3

Results of analysis bands 4, 5& 7

(Arzani & King, 2008)

(Arzani & King, 2008)

(Foody, 2001)

(Ma & Xuemei, 2005)
(Arzani & King, 2008)
(Fernandez Buces et al., 2006)
(Khan et al., 2001)
(Khan et al., 2001)
(Douaoui et al., 2006)

(Yuan & Long, 1995)

(Pettorelli et al., 2005)
(Nikolakopoulos, 2003)
(Pettorelli et al., 2005)
(Nikolakopoulos, 2003)
(Matsushita et al., 2001)
Bahtti et al, 1991; Frazier &)
(Cheng, 1989
Bahtti et al, 1991; Frazier &)
(Cheng, 1989
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PCA3 Results of analysis bandsi, 2, 3,4,5& 7

Bahtti et al, 1991; Frazier &)
(Cheng, 1989
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Table 2- The equations describing relations between the main bands, the vegetation indices, soil indices the principal
components and the percentage of vegetation coverage. The related R-Squares are also included.

kol gasl 89,5 d:hto R?  RMSE
Spectrum bands  Group Equation
TVC* Veg=-141.4243 + 2.3109152 bandl  0.34 8.69
Band 1 AL** 6049756 band1.Veg=-166.5284 +2  0.37 5.76

NC***  \eg=-57.20716 + 1.1739527 bandl 0.4  2.31

TVC  Veg=-96.54334 + 1.6745203 band2 0.3  8.82

Band 2 AL Veg= -124.745 + 1.9949136 band2 0.4  5.68

NC  Veg=-37.00365+ 0.8818419 band2  0.35 2.45

TVC  Veg=-64.20423 + 0.9582626 band3  0.46  8.28

Band 3 AL 2051773 band3.10341 + 1.Veg=-93 0.6  5.31
NC  Veg=-13.99888 + 0.4652395 band3  0.57 2

TVC  Veg=0.1584243 +0.3922194 band4  0.36  8.65

Band 4 AL Veg=-10.06405 + 0.4826513 band4 0.4 56

NC  Veg=-84.812717+0.4605693 band4  0.38 2.4

TVC  Veg=-43.98116 + 0.8503045 band5  0.26  8.85

Band 5 AL 9419187 band5.80694 + 0.Veg=-54  0.26  5.85

NC  Veg=-35.13004 + 0.7303041 band5  0.31  2.54

TVC  Veg=-4.802023 +0.550891 band7 0.2  8.94

Band 7 AL 57043 band7.048296 + 0.Veg=-8 032  5.71

NC  Veg=-4.235686 + 0.5235181 band7  0.31 2.5

TVC Veg= -78.40448 + 0.5469369 pc1 ~ 0.38  8.61

PCAL AL 1097122 pcal91494 + 1Veg=-35 058 54

NC Veg= -1.095359 + 0.5890651 pcal ~ 0.47 2.3

TVC 0.3390285 pca2+Veg=- 59.62746  0.35 8.68

PCA2 AL Veg=-2257807 +0,7913826 pcal 2 0.36  5.79

NC  Veg=-20.83396+0.7663211pcal 2 0.38  2.46

TVC  Veg= -54.86182 + 0.4804594 pca3  0.33  8.71

PCA3 AL 0968608 pcal 319648 + 1Veg=-36 05 556

NC Veg=-10.02047 + 0.697818 pcal 3 0.47 2.2

TVC  Veg=-48.91643+0.95462VNIRL  0.17  8.97

VNIRL AL 253417 VNIR1625157 + 2Veg=36 026 5.87

NC  Veg=-35879671+1.6769379 VNIRL 0.24  2.55

TVC  Veg=-50.272851+1.77739 VNIR2 021 8.9

VNIR2 AL Veg=40.862538 + 2.926789 VNIR2  0.33  5.69
NC 1.2129205 VNIR2+Veg=-35.690311 0.3 2.45

TVC Veg=-30.380878+ 1.8011 NDVI 0.2 8.92

NDVI AL Veg= 46.298872 + 2.071867 NDVI 046 5.48
NC 1.143997 NDVI+Veg= -35.656957 0.34 2.4

TVC Veg=- 161.69558 + 1.7473 TVI 0.22 8.88

TVI AL Veg=-0.389404 + 0.444476 TVI 0.41 5.6
NC 1.4858565 TVI+Veg=-36.711674 033 241

TVC Veg= 17.473872+ 1.19999 MND 0.2 8.94

MND AL Veg=50.855236 + 0.861087 MND 0.4 5.64

NC Veg=- 35.721929 + 0.5454925 MND  0.45 2.34
* Total Vegetation Cover
** Agriculture Land
*** Natural Cover
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Table 2- Continue
Spectrum bands 2955 ml‘_" R? RMSE

Group Equation
TVC* Veg=-43.863183 + 0.623385 MINI 0.16 9.06
MINI AL** Veg= 45.459029 + 1.732852 MINI 0.27 59
NC*** 0.2249092 MINI+Veg= -35.746804 0.2 2.6
TVC Veg=-103.8133 + 1.5741796 BI1 0.35 8.64
Bl1 AL Veg=-83.209882 + 0.1570796 BI1 0.5 55
NC Veg=-35.9214 + 0.0018299 BI1 051 231
TVC Veg=-72.50359 + 0.7694508 BI2 0.28 8.8
BI2 AL Veg= 64.072401 - 0.1351708 BI2 0.56  5.46
NC Veg= 35.317079 + 0.0028016 BI2 053 2.23
TVC Veg=-102.06 + 1.5401279 Slsal 0.34 8.68
S| AL 0.0599147 SlsaltVeg= -49.559293 04 5.67
NC Veg= 35.620688 + 0.00123 Slsal 0.45 2.4
TVC Veg=-32.63631+ 0.0196445 GEVI 0.01 9.13
GEMI AL Veg=72.633072 + 0.0139594 GEVI  0.25 5.95
NC Veg=-35.736737+ 0.00207 GEVI 013 2.73
TVC Veg=- 33.289317+ 2.90311 EVI 0.02 9.08
EVI AL Veg= 47.607235 + 1.875287 EVI 032 577
NC Veg=-35.30928 + 0.982551 EVI 0.1 2.8
TVC Veg=-30.627852 +1.80273 COSRI 0.23 8.92
COSRI AL Veg= 46.589827 + 0.647342 COSRI  0.35 5.7
NC Veg=-35.260223 3.4708276 COSRI 0.5 2.34
TVC Veg=-31.24911 + 1.645131 DVI 0.22 89
DVI AL Veg= 47.074894 + 0.269419 DVI 045 554
NC Veg=19.873902 + 0.1109908 DVI 041 2.46
TVC Veg= 30.38762 + 2.143504 MSAVI 0.24  8.85
MSAVI AL Veg=- 44.271554 + 3.7058097 MSAVI 0.37 5.6
NC Veg= 35.726576 + 0.0772035 MSAVI 0.5 2.3
TVC Veg=-30.455816 + 92.916365 SAVI 0.2 8.96
SAVI AL Veg= 46,780827 + 3.292178 SAVI 0.4 5.61
NC Veg= -35.6869 + 0.6747172 SAVI 0.54 2.3
TVC Veg=-30.464086+ 1.49117 OSAVI 0.2 9.02
OSAVI AL Veg= 44.338772 + 0.9360472 OSAVI 0.38  5.58
NC Veg=-35.78124 + 0.1293359 OSAVI 0.45 243

* Total Vegetation Cover

** Agriculture Land
*** Natural Cover

(Matsushita et al., 2001)
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Table 1- Soil physical and chemical characteristics of experimental station
Sl el hed S ojar Sl S g
Soil texture K (ppm) P (ppm) TN (%) EC (dS/m) pH
Silty loam 120 11 0.07 1.1 7.76

oaloyl owl 53 o3l 5,90 Snogad Sl Crliasuine =2 Jgua
Table 2- Characteristics of humic acid used in the experiment
G U Sugg sl ey ST Saoged e
Trade name Fluvic acid K,O Humic acid

WGS 95-ogn 1oy 5% 80%
Humax 95-WGS
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Table 3- Analysis of variance of yield and yield components of maize in different levels of humic acid
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weight diameter number rain in row length 1ologica ield
SOV of g number g yield 4
F’;’ﬁ 2 36™ 10.7™ 1.62" 2.76"™ 1.19™ 17531™ 100866"
ep.
Tre;‘:;em 154" 7.6™ 0.96™ 15/61" 16.62" 13509158 2135824
EU::)r 10 107 1.9 0.64 1/04 0.61 818275 226826
S 17
Total

2oy 1 Jleas] o )3 45 dxe g )b dmept el 4 ¥ 918
ns and ** are nonsignificant and significant at 1% level of probability, respectively.
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Table 4- Comparison of means of yield and yield components of corn in different levels of humic acid
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-Means with the same letter in each column are not significantly different (LSD)
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9 SAIISEINS 08 b imen 5 (LS ledobe pudglic
dg-dise oS gl g 0d)y Ll w23 ol Gla Ll
(Ayas and Gulser, 2005) .5 4 LT (Nardi et al., 2002)

03978 slgzma p> Rl )bl Seaged sl &8 230,8° 5)138
J.A_wl b)).)l_f d]d\_xma.a ) )HU_A &l_e))l 9 J..CS) uwl).él Cuw
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Figurel- Corn height trends in different levels of humic acid

Saogad Sl Ao gl 45 143 Clild p Had LG § Sy s 093 (S e (aS LG (L] il ylg 4 3505 -5 Jgas
Table 5- Analysis of variance of height, LAI, LAD and HI in different levels of humic acid

Ol gts galie (63150 a3 Wl Sy s (ot Wi Sy aw olgd Coild yy yad s

S.0.V df Height (cm) LAI LAD (m’m’/GDD) HI (%)

S 2 1260™ 0.03" 33100™ 2,72
Rep.

o 5 1974 0.42" 201549 11.15™

Treatment
(129
10 270 0.04 22778 13.05

Error

& 17

Total

doy3 1 95 Jlaasl pdaws 13 4l5 dxe g b mepd cus 4 *FF g * NS

ns, * and ** are nonsignificant and significant at 5 and 1% level of probability, respectively.

Spogad ] Wlisrs b (5 )3 Clildp (ad Wi 9 Sy gl 0193 (S gy mhaw (ad L (gli3 ] (1Kke Oluglio -6 Jgus
Table 6- Comparison of means of height, LAI, LAD and HI of corn in different levels of humic acid

Soge ool gl oLs gl Spghwpasls  Spghwelyd Sy pasls
Humic acid levels (g.ha™) Plant height (cm) LAI LAD (m*m’/GDD) HI (%)

179d 3.5d 2290d 45.6a

500 186¢d 3.77cd 2536¢d 44a

1500 189bcd 3.8cd 2500cd 46.3a

2500 195hc 4.01bc 2612bc 45a

3500 202ab 4.39ab 2873ab 47.6a

4500 209a 4.47a 2998a 42a

5l gyl =0 M %5 @a...;)a d)L"] )]a; 50 Ogaw 2y alie By shb sl w.i:L.n*
* Means with the same letter in each column are not significantly different (LSD)
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Figure2- Corn leaf area index trends in different levels of humic acid
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Gy Oy st (Kirod 3,8kos L Ysane 45 ol LS dnels
059 Cnm Cnie (698 Siuueds (WOIF et al., 2005) ,Se 4
Olosjow a5 033 S aob 5 Bl Sy daw plod Hlade o b Sis
e b el ashy 5)Slas pusi 0 S g ojluil 4y Sy
O] cuils ol ine b cutlyyy (eSS Srogen S
Sl 3 ylime L5 Sngd ol 318 gl adllae

(Kaya et al., 2005) .cuslys cuils p jasls

S5 Ao

B3 o Senga sl 5l ookl 4o L5 Giolejl opl gl
biy o ol Olas | Sy g @y aboSles p 1y e ol
byl ases o Ulgy o lyil opl a8 il azdly aby 5 Sloe |
Ll LS 53 2, 54500 4 3500 555,80y )] (o500 5
SIS s plgs § S s jliy (S W 4 Seegen
Oilidl cpl ol b jles plo & Cond (g ydy (g3laidl 5 Slos
4090 baye <y j0 &b slas g UM Job iuli8l 4y 5 Slee
ot e g 995 Cana e (Sogll Gl el g (abiards
23 (3 ) 5yeS e S g4l ieS Spae i
o 090 e Soged Sl 5l odlawl aS” S in g o Coleg
o cas ) she 4 (58 Bl o w)d 3 Slas o )58l
R A T PRSI PR

Gl mine il Sioged sl sl jlass ol oL gl

3 oy (0Jgas) ccih Sy mhw Lasls , (P<0/01)
sl £)5 4500 slajlos )3 i 4 Sy o (a3LS (o yieS
(6g32) dol cuws 4 315 5 4IAT clo ,Silio L salis g Spogun
cohw 1l cov @) Sy maw (asls Clyss K9y 2 S5
&S by aBl dls o 3 Ll odd 03l L Shoget Sl Calises
aslia glo o 3 55 (e baulyd g ol olS gy 1y dlye
4 Seoged dpl g il QlIE sl 4 (gt s olS il (oo
o (Sharif et al, 2002) oS 59,5 lime Lyialj8l Jodd
S gaw S SYL G izned g gaw (a3 LS (]B)
(Albayrak & Camas, 2005) jLsls’ 5 STl .ol oais
oo Soged el 1) )3 08 1o 1200 )l & 2087 3155

Sy g plgs
59 b ixe Sy mlaw plod p Sioged bl slo o )ub
Gt 4 Sy e plad %S g ot (5 502) (P<O/01)
0sSlse b dals 5 Spoget sl iS55 )5 4500 (slales o
dol Cand 4 by 39y A0 D By Jo g miyo Yo 2290 9 2998
o 2y Jad (b )3 6lS (595t Slgiome ials (6 52)
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Table 4- Coefficients between various characteristics of potato yield

GlSeo Slho p (Swsod
Correlations between various characteristics
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Size of tuber %
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effects  nitrogen  nitrogen protein  gpecific  tubers  tubers  tubers yield
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Medium tuber
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Large tuber

**: 1% significance levels
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Table5- correlation Coefficients of potato agricultural traits
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Tuber protein
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Table 1- Results of analysis of variance in 30 white bean varieties

Olapo (il
Cdeo MS A JOn
Trait g S5 128 CV%
Genotype Replication Error

oS ) 1054.528%*  236.582" 5.755 176
Plant height
S Ty gy 0.598%* 0.029™ 0.18 17.77
Days to full maturity
Py 44.62%* 24.556 " 10.435 5.69
Days to podding
P Es 4.806%* 4022 2.741 3.46
Days to flowering
4 oadn by b 17.698%* 30.208 ™ 35.415 10.48
Grain filling period
Sl 2,8kes 0.095** 0.028 ™ 0.023 9.66
Biological yield
diy 3 B Slass 0.073%* 0.0311 ™ 0.025 11.36
Number of pods
S i 0.073** 0.022™ 0.026 11.2
Pod weight
Gy &l dlaws ns

0.47%* 0.227 0.238 13.69
Number of seeds per pod
e Jolo 2.69%* 0.421" 0.59 8.24
Pod length
SH e *k ns
bod et 0.01 0.004 0.005 9.02
5l
4>, 8lee 0.07** 0.043 " 0.031 13.45
Seed yield
g 3 &> s 0.088%* 0.025"™ 0.028 6.31
Number of seeds per plant
o e Uiy 15216.43**  1082.99 ™ 3651.29 24.73
Weight of 100- seed
by patld 147.652%* 120.261"™ 57.341 13.98
Harvest index
);‘é J?Jo Sk ns
Soed Length 3.086 0.179 0.324 6.14
);‘f B ns

0.624** 0.13 0.175 6.19
Seed width
b 0.441%* 0.06"™ 0.06 5.06

Seed diameter

D e 9 20)d D g a1 Jlaisl pdaw )b dxe cusym NS o *F
** and ns are significant at 1% level and not significant, respectively.
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Table 3- Simple correlation between traits in 30 white bean variety

Ol
i 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Traits
s, - 2 2 2 N . - N
) 1 0061 es 0299 0072 0604 0508 05 0027 oo 01170443 0SHL oG, g, 010703 o,
Helgh[ ns * ns ns ns ok ns 3ns ns ns *
Sy U 39y 2l 2 - N N N - - - - - -
e Ul . 2 1 0121 g 57 0755 0077 g5 0006 0005 oas 218 003 g9 g‘ff 0195 0011 0317 010
Days to full maturity ns ns ns * ns s s ns s ns M iy .
1M b g, sl " N - - - 2 - -
e o 3 . 049% 00170202 o, 0149 oo 0470095 (oo oi;z 0178 (T oqos 0151
Days to podding ns ok ns ns ns ns ns ok ns B * ns
A5 G 59, dlass N 2 2 - N 2 N - N 24% -
Gt R gy B 4 1 oo 0320 03290256 0ATL g 09 ggan 0230 g3gr 034 g2s3 0200 0247 o9
Days to flowering ns ns s ns P Sk P s
&l b > N N - -
b oin 0 .Je'_o 5 \ 0157 0.04 0188 00n gt 0184 (g, 0061 (;33 0077 (100 g2 0048
Grain filling period ns ns ns o ns ns * o ns
Sosdom - N - B .
: ..)91?. )ﬂ* 6 , 0873 0941 016 o0 0225 0915 089 2.01 ooar 025 (o0s 064
Biological yield ns o ns « ns s ns
M sl 5 - . - - _
7 1 0882 0.024 4 ppg 0134 0BT 0922 419 o156 0a3s OIS o522
Number of pod ns o ns 3% ns ns ns
U o5 2 - 2 2 _ - -
o 3 ) 0221 Sy 0227 0971 0922 086 001 004 0,
Pod weight o ns ns ns s s
M s als sluws - - 5 2 - 5 0 -
’ ; 9 I oass 0231 0BT 036355 0206 0452 0391 409
Number of seed in pod * * 6** ns
s S 5 " 5 241 -
I 10 I 0352 0501 0475 o025 119 02590241 -0.053
Length of pod P P x 7% ns ns
e 5 - -
2 1 ) 0256 0041 (;.:1*5 002 o4 gs0s 0290
Width of pod ns ns wx o
s 5 Slas - -
. 12 1 0.9%* 051*9 0137001 g 045 0045
Seed yield 2 ns ns ns ok
Gy 5> &l dlaw _ _
. 0288 0263 -0313
Number of seed in 13 L0 0091 T e s
plant 3 ns
by o o) - -
. ot 14 1M e 0ees 0!
Weight of 100 seed ns o
cusls, L5 - - *
» o 15 I oa0r oass 032
Harvest index s s
" 2 -
A b 16 02 s
Length of seed o
L o -
rrot 17 105
Width of seed *x
Ay ol 18 1
Seed diameter
* k¥

Iogime ye NS g N 570 el y3 Jl ime iy 4 ¥F

ns, * and ** are non significant and significant at 5% and 1%, respectively.
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Figure 1- Cluster analysis of 30 white bean varieties by using UPGMA method
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Table 1- List of foreign grain corn hybrid varieties
No. Hybrid No. Hybrid
1 ZP434 10 BC666
2 ZP341 11 OSSK 602
3 ZP684 12 OSSK 596
4  ZP677 13 OSSK 552
5 Simon 14 OSSK 659
6 Bolson 15 OSSK 617
7 EXP1 16 KDC370 (Control)
8 EXP2 17 KDC647 (Control)
9 BC582 18 KDC704 (Control)
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Table 2- Results of ANOVA for different traits of grain corn hybrids varieties during 2008-2010

(cm)aigy gL35 1 (em) M gl ! Sy S (mm)a3lw, k3 (em) W Jgb
s 2l ‘5:,}] W Plant height Ear height Total L.eaf No. Stem diameter Ear length
Source of DF (cm) (cm) (mm) (cm)
variation Jol Jls 053 Jlw Jol Il 093 Jlw Jgl Il 093 Jlw Jol Jb 093 Jlw Jgl Jbw 053 Jlw
(I"year)  (2"year) (I"year) (2" year) (1" year) (2" year) (1Myear) (2" year) (1"year) (2" year)
)% 2 20867 848997 22815°  276° 216 12007 40.19°  235™ 178"
Rep 1267.16
Lyed 205 2gq g s amg e ns e
18 952.39 357.29 512.5 374.06 1.61 1.5 4.04 6.06 5.32 1.85
Hybrid
s
E 36 104.35 107.19 350.42 69.42 0.54 0.22 1.23 4.65 1.58 1.08
rror
(CV) @lyis o S.11 5.13 17.69 7.8 6.2 3.35 5.24 11.95 6.52 5.42
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Table 2- Continue

(gr)als Yee o9 (ton/ha)s Slos
H 4 & H (ST W-]
s 3, a3 3 s ' ’g ! 300- kernel weight Yield
5 e ayp Row no./ ear Kernel no./row ob 7, (gr) (ton/ha)
Source of (g3 I
variation Df  JolJlw el JolJlw e Jle Jol Jlw e dl Jgldle e dle Jgldle oo
I"year 2"year 1*year 2" year 1* year 2" year  1%year  2™year 1%year nd
year
é’i’ 2 1.73™  0.12™  29.99™  30.92™ 421" 0.0011™  699.02 398.9™  44.62 14.18
ep
ns
R 18 351" 233" 23397 21.14" 87" 0.001 ™ 13855™ 11217 3.92™
Hybrid 122.43
s 36 1.47 0.32 9.92 9.53 1.85 0.0013 81.04 189.66 242 3.32
Error
“"(”E\‘,;"’ 78 3.59 7.64 7.34 837 19.07 8.45 15.89 118 12.96
01 %5 pdaw 13 45 xe )b SxopmE i 4 FF g F NS

" * ** are non-significan and significantly at 0=0.05 and 0:=0.01, respectively

1387 -88 (s Jlw 15 slaild &3 sy s 43 o Sl g 3, (o (Simunod =3 Jgua
Table 3- Coefficient of correlation between yield and some of related traits on grain corn hybrid varieties on 2008-2009

e, W, S Sl b Wl hyd,  gd, il Job wop  wB Y o
. » 8 (er)
& W M e
fem)el: fem Total Stem S Sk fem % 300 kernel
Plant height ~ Ear height [ .oeNo.  diameter ~ ROW No./ Kernel Ear length I weight
(cm) (em) ear No./row (cm) Cob% (ar)
&b 3, Sles
(¥AY) 0.38" 0.35* 0.57** 0.49** 021" 0.43* 0.31° -0.13"* 0.34°
Grain yield
(2008)
&b 5, Slas
(\YAA) 031° 0.25 s ~0.062™  —0.018 ™ 025" 0.02 ~0.02 ™ ~0.52%* ~0.07 ™
Grain yield
(2009)

0/0150/05@]@4).})‘3 L?""""“)‘A‘**ﬁ* s)b &m)ﬁins
" * ** are non-significan and significantly at 0=0.05 and 0=0.01, respectively
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Table 4- Coefficient of regression between yield and different traits of grain corn varieties in 2008-2010
(o 3 )1 biw! G351 ) Cygnmw 555 dlro
Regression Coefficient (Unstandardized)

. ) 1387 Jlw . . 1388 Jus
variable) e variable >
( ) 2008 ( ) e 2009
Intercept) iae ;i 2 Intercept) lue ;2
( pt) a5 o 0.19 ( p)_x.ﬁ; wE 10.66
(kernel no./row) IS cs, ;> 4l 015 (300- kernel weight) i 300 ;5 0.04
(300- kernel weight) «> 300 ;s 0.036 (10- ear weight) J>6 10 54 2.2
kernel depth) «ls 3 0.79 kernel depth) «l> 3 0.48
( Pth) o Gec 113 ( Pth) b o _2221

(Leaf total) 5, Js

(Ear cob%) JM wg do )

1387 Jl.w » le‘p‘ dlﬁ 49.]96 L}"“;lﬁ)b oyl g b}is ).g‘bli»—sdg.\?
Table 5- Eigen value and percentage of principle components of traits in 2010

sLs
& ‘ o
5 (%) o (il ylg (%) ol yly ?SI‘?.Z();I?::
Fa Cumulative variance (%) Variance (%) E)/alue
ctor
1 0.33 0.33 3.67
2 0.51 0.17 1.96
3 0.62 0.11 1.23
4 0.72 0.09 1.09
5 0.80 0.08 0.9
osa= // ]
r I -~
0.34 § :H 1
é 0141 Gl F
£ .o06f [ | | ;
H : o | ]
-0.26 // 7 - 4% 6%.86
_0.46 :,,_7“7\_“ 1 . %26
- i ;(;‘;,“ﬁn _u/ﬁf Component 3

Component 1

1388 Jlw ;5 ol (s adlgo MWy U Hlogei -1 JSS
Fig 1- The Biplot diagram of principle components of traits in 2008

il L

A: Plant height, B: ear height, C: No. kernels per row, D: rows no./ ear, E: 300- kernel weight, F: kernel depth, G: Ear cob%, H

yield, I: Leaf total, J: Ear length, and K: stem diameter.
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Table 6- Eigen value and percentage of principle components of traits on 2009

— 0 3y ’ .
Pyt (%) e ".M‘-l;b (A’)_ s specific value o329 o
Factor Cumulative variance (%) Variance (%)
1 0.44 0.24 4.89
> 0.40 0.16 3.29
3 0.52 0.11 2.36
4 0.62 0.09 1.98
5 0.70 0.07 1.58
6 0.76 0.06 116
7 0.81 0.05 1.06
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Fig 2- The biplot diagram of principle components of traits on 2009
aySlas 1 M Jgb I (M gz duoys H iy goc G il 300 (55 1F I 55 ails caudy B M iy p ails D« Sy JSIC I glis)) 1B sy glis,lIA
Al 3o )3 IN (MW Jlad (M sl Jlad 1K
A: plant height, B: ear height, C: Leaf total, D: kernel no./row, E: rows no./ ear, F: 300- kernel weight, G: kernel depth, H: Ear cob%,
I: Ear length, J: yield, K: Stem diameter, M: ear diameter, N: kernel percentage.
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Table 7- Combined ANOVA for different traits of foreign grain corn hybrids during 2008-2010

i i 39, Slaxs
Aigyolams 7

S Sy

- Lo 4§lM’ 3 DR
Goale  dap SREWS DhJe . Cuils i Syl jud
Sourceof (¢3! Stem ) $12)
it Height Length : No. Leaf No. days ioli
variation DF 9 9 diameter No. days planting to Physiolical
plant (cm)  ear (cm) (mm) planting to o maturity
- silking
tasseling (day)
YJ(:;r 1 202.81™ 43.57™ 273.38" 130.46™ 515.7" 655.14" 2710.0™
Jullss 4 65463  5530" 23.81" 248" 8.7" 9.54” 21.12"
Year/Rep
St 17 541.32" 347.91"™ 3.87™ 2.02" 9.03” 11.45" 29.47"
Hybrid
e 17 754.48"™ 517.06™ 6.4" 0.97” 14.42%* 15.89" 41.24"
Interaction
- 68 107.87 210.14 2.98 0.38 1.82 2.44 9.17
Error
2o 1 g5 il aw 53 )b gme g (ixe (2 S dywr wang
"s* and ** are non- significant and significantly at 0=0.05 and 0=0.01, respectively.
TJg> aslsl
Table 7- Continue
413300 4
M Jsb > Aild b 09
U @, (cm) I gy paly “ ) ce  (ton/ha)s,Sles
Source of &3 Ear lenath No. kernel per S 300-kernel (%) JY Yield
variation DF 9 rows No. rows per weight Cob(%) (tha™)
(cm) ear
©);
e 1 0.26"¢ 116" 1.26" 10243.3" 217.43" 103"
Year
JLl1,ss 4 1847 31.35" 09" 504.44" 7.31" 29.29™
Year/Rep
et 17 433" 31.87" 28" 12553"s 6.1"s 6.09 "
Hybrid
Jlize 51 17 2.85" 13.11™ 293" 137.8" 12497 897"
Interaction
s 68 1.35 9.88 0.9 135.82 8.02 2.96
Error

0/0150/05 pmaw 5 )b gm0 ¥ g% (Jls an pi 1S
", * ** are non-significan and significantly at ¢=0.05 and 0=0.01, respectively.



1389 Jlo L oyl 2 o 5559l oulivis pow &y s 144

6‘ FHEY C.')).s dlﬁ.\g‘m )0 ko Olhe 9 D)S.Lo& O M—Bdg.\?
Table 8- Coefficient of correlation between yield and some of related traits on grain corn hybrid varieties

Spels,) ey W

ZoilS 51 59, Sl U cudls 5 59, Slass
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Plant height  Ear height d_Stem No. leaves <Y Js”“b_b & ’9_%
(cm) (cm) |Eamet)er Day to tasseling Day to silking
mm
4l 5 Sles
Grain 0.34 0.3 0.14"% 0.22 0.12"¢ 0.13"°
yield
8 g aols!
Table 8- Continue
Oy a3y P Al 3 &l d 300 3
S ol 53 I Jgb w2 ! = 09 &l Ges TR 02
2599 52 Y N (9) 41>
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Kernel Row no./  300-kernel depth
ca Ear length : p Cob%
. no./Row Ear weight
maturity
b 3)Slos 0.26™ 019" 0.26™ 0.07" 0.06 "¢ 04~ -0.26™
Grain yield
a1 Jlazn] o )3 4l dxe 5 gime (o i & wx g
" and ** are non- significant and significantly at a=0.01, respectively.
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Fig 3- Dendrogram of corn hybrids by Ward’s method based on 2008-2010 data.
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2- Environment Stress Index
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Table 1- Means of squares for yield and yield components of triticale genotypes under irrigations treatments

4oy dlasi

s i oy &> 3 Slos &5 dlasy s 50 595k o dlans 53 &5 dlaws 41> 100 (39
source of S (el 52 25) oS Iilo) ol A (e5)
variations DE Grain yield No. Grains TiIIe.rs No. Fertile tiller No. G_rains 100-grain weight

(g/plant) per plant per plant per plant per picule (9)
o ’I‘_)“t_ 3 0.4 1138.8” 47" 2.0 1489” 0.1™
eplication
| f"Lf_' 1 35" 10397.1" 25 202 48.0° 36
rrigation
G wi” 3 0.3™ "$161.2 1.0° 0.95™ 7.4™ 1.3™
enotype
55 X )]
xlrrigation 3 0.1™ 586.9” 0.49™ 0.27™ 70.7 1.0™
Genotype
(159
E 21 0.1 101.2 0.34 0.60 9.7 0.19
rror
C.V.(%) 20.4 14.4 19.3 25.6 11.4 17.0

2o 155 Jleisl o ;3 )b ire g e (ol k% g
", * and ** are non- significant and significantly at ¢=0.05 and a=0.01, respectively.
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Tabel 2- Results of means comparison for yield and yield components of triticale genotypes under irrigations treatments

29)l dexiy dlass

&l 5,Sos PHEIREY 5D a5y dlaxy ) 53 &5 dlaws 41> 100 (39
e (45 2 059) s > s 2 s (o)
Treatment Grain yield No. Grains  No. Tillers No. Fertile No. Grains 100-grain
tiller per . -
(g/plant) per plant per plant plant per picule weight (g)
Coudgioe pie
@'4919_) 214 A 87.97 a 3.32a 3.3la 2852 a 243 a
b Non Moisture
Irrigation limitation
stk Cadgiome
Moisture 1.48b 87.97 a 276 b 2.72b 26.07 b 274 b
limitation
ET-82-15 1.82a 67.42a 3.50 a 219a 25.92a 242a
i} ET-82-8 1.73a 72.76 a 3.15 ab 2.75a 28.09 a 247a
Genotype ET-79-17 162a 65.00 a 277 b 2.25a 27.38a 2.62a
Juanillo-92 2.06 a 74.60 a 275 b 2.87a 27.78 a 2.82a
Codglone pis ET-82-15 2.27a 9250 a 3.50a 3.25a 3138 a 251a
S ET-82-8 193a 78.37 ab 3.30a 3.50a 26.70 ab 2.23a
Non Moisture ET-79-17 2.04a 84.75 ab 3.25a 3.00a 28.25a 2.39a
limitation Juanillo-92 2.32a 96.27 a 3.25a 3.50a 27.74 a 2.60a
shagb) Cudgioe ET-82-15 137a 42.35d 3.50a 141a 2046 b 2.34a
Moisture ET-82-8 1.53a 67.15 bc 3.00a 2.00a 2948 a 2.71a
limitation ET-79-17 1.19a 45.25d 230a 150a 26.52 ab 2.86a
Juanillo-92 18la 52.93 cd 2.25a 2.25a 2781 a 2.05a

A 5D 05l il o y3D o 13 (ol 4l dme cglis 1B Syt By K Bl gl sla i Sile ¢ inloj] Jale ya (gl gt o 0 F
* Means within columns for each factor with minimum one same letters aren't significantly different at 5% base on Duncan test

ol 3ok jlelS gy 4y A 3 gk Cudgacee
Al ol rals el d algus 4 L5 3550 035 dlge oliazsl
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S ials Caw o dliw 45 0395 dlge plaid! s 5l
Slwy ialSaed (o prdaw dnly 40 5 0L > ild dlasd g 40,L dliw
il Jole 3 gb) Codgize blpd cou aw Saly ) 4l
Robertson & Giunta, ) cowl oad (355 05 cpple bwg gei
Jole 1) aws doly 55 5o,b dliw dlaw 2alS udiee ol (1994
S Cmolus 500 By 51L000)8 lais aib ol talS Lol
248 hgby Cudgiome 4 Sluy jsrb U (el axdiivn b e
colys > aS Al &l 2l g )b sla s sl o b
03,5 JSes Jbe g3 (5,8 ainlgs adg | aw ol 3 il slas
g e ol )3 )9y donty A EalS s Kl oo s
Garcia Del ) 53,5 pdaw dolg )3 5 0LS aly 3 &l sluws )] @

WIS ,5 S aigi§ I a4 Sl (ad LS (pSibe = 39
G jlen Cod
Table 3- Means of drought susceptibility index of triticale
genotypes under stress treatment.

Genotype (DsI)
ET-79-17 1.44
ET-82-15 1.36
Juanillo-92 0.72
ET-82-8 0.65

Asly 50 50, sla aoy sl bawgy o dolg j> aily sliss

Slao &y (owyitwd CablB 0gd oy dliiw pd &b Slu 5 o
oebadl g Sl j5ols 5l S ) Jb ) (sle aliis (gl 0359,
YU Cand oaad Lis asye opl 50 s aliis 4 (gt dlge
sl sl 4lS iy Jlia e 55 5 Alpn gl 59 Bl ¢ i
Jlecl &8 sy oo ,ka5 & 11 (Kafi et al., 2005) wib o il o
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ash oy Slos 0 Jos )0 il (59 5 dliw ;0 &b s cprdaw dslg
s (e Sk Cadgiome byl )3 Lol adly (goluse mpew
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Table 4- Mean of squares for underground traits of triticale genotypes under irrigations treatments.

(68 13 p %) Sis (439

o oo s °’g°‘° ‘-’“7 Dry weight (g/plant) olS glis |
source of & i . lsp el S Sy g dBlu Al
variations DF Biological Harvest ¢ otal above ground  Stem & Spike Plant height
yield index organs leaf
"_’“ ) 3 267 63.35" 2.07 0.76™ 0.48" 172.4”
Replication
f"Lﬁ_‘ 1 453" 65.92" 401" 1157 78" 318.8"
Irrigation
w95 3 8.0™ 1299.9™ 6.0™ 3.5™ 01™ 480.5™
Genotype
Sl X o5 - . . . -
Irrigation* 3 3.6 197.0 2.3 1.0 0.7 25.7"™
Genotype
e 21 0.33 38.51 0.38 0.07 0.14 36.09
Error
C.V.(%) 11.6 16.7 13.2 12.8 14.4 9

2o 1 95 ol aw )3 )b gize g ixe (2 i S 4 wx % g
", * and ** are non- significant and significantly at ¢=0.05 and a=0.01, respectively.
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Table 5-Results of means comparison for underground trails of triticale genotypes under irrigations treatments

(88 13 0,5) Sis 9

oad b Dry weight (gplant™)
S 9,5des Cadld L) dliaw ol glis!
(olS 52 0 %) (22 3) wlep pll g5 g alw (4l (o (s85Lu)
Treatment Biological ylield (9. Harvest Total Sy Spike plant
plant™) index Above- stem&  (with  height (cm)
(%) ground organ leaf grain)
C,\g'.)j.bm f.\.c
shsk) 6.1a" 358 b 5.8a 26a 31la 707 a
i Non Moisture
Sl SR
o limitation
Irrigation
gl Cadgize
Moisture 3.8b 38.7 a 3.5b 14b 21b 64.3 b
limitation
ET-82-15 6.3a 263 ¢c 5.8a 29a 27a 73.6a
555 ET-82-8 4.2c 413 ab 4.1bc 16¢ 25a 619 b
Genotype ET-79-17 41c 418 a 3.8¢ l4c 25a 59.8b
Juanillo-92 5.2b 395 b 49b 2.1b 26a 74.7 a
Cadgione pis ET-82-15 8.3a 283 e 39a 39a 35 a 773 a
sk ET-82-8 4.6 cd 40.3¢c 18cd 1.8cd 2.8 abc 633 b
Non Moisture ET-79-17 5.4 bc 39.9c 18cd 18 cd 32 ab 62.0 b
limitation Juanillo-92 6.3b 34.6 d 29b 29b 2.8 abc 80.1a
sk y Codgaze ET-82-15 43 cd 242 f 3.9cd 19cd 1.9d 70.0 ab
Moisture ET-82-8 3.9de 42.3b 3.6 cd 1.4 cde 2.2 cd 60.6 b
limitation ET-79-17 2.8¢e 43.7ab 2.7d l4e 19 d 575 b
Juanillo-92 4.1d 44.1a 39cd 1.3de 2.4 bed 69.3 ab

s 5SS 9051 bl p oyd B a3 (glel Y dme glds 18 (S it B> K s cl)b slaw ke gt i 0 ¥

* Means within columns for each factor with minimum one same letters aren't significantly different at 5% base on Duncan test.
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Table 6- Mean of squares for root traits of triticale genotypes under irrigations treatments
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. ey Root Ay &5 &je
source of 2! e Root dr cumulative Total root _Root Root Root weight/
variations DF Root depth Lary lenath diameter  \weight/above- Ot WEg
weight eng area - grain weight
gound weight
"2“ . 3 48.2" 111044.0™ 227181.2" 227181.2" 01" 0.0026™ 0.013"
Replication
f"Lﬁ_‘ 1 390.1 ™ 320133.0™ 946827.0" 946827.0"  0.003™ 0.0001" 0.051"
Irrigation
<) 3 1277 " 127272.0" 648261.0" 648261.0"  0.013™ 0.0028™ 0.002"
Genotype
w595 X sl . - - . . .
Irrigation * 3 180.6 14257.0™ 152313.8 152313.8 0.022 0.0029 0.016
Genotype
E”;zr 21 33.17 1175 3294153.0 3294153.0 0.0068 0.0004 0.003
C.V.(%) 14.0 10.1 9.6 9.6 12.1 27.7 34.0

Lo 155 Jloisl o ;3 )b ire g e (o cud i e % g
" *and ** are non- significant and significantly at a=0.05 and 0=0.01, respectively.
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Table 7- Mean comparisons for root traits of triticale genotypes under irrigations treatments
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OHLSed ¢yl (Amholte & Carter, 1987) 4 oo cuils
Jolye 59y cslS g5 51wy, (Nielsen et al., 2002)
255,85 Lil3S sdoxech VL] 5 yd slady puds 1 ool (SG5e)is
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U oLyl aa L (Abasi & Atilade, 2005) s3MsT 5 (b
5y 4w (0> (GTglgid (S g (dug) sbadie p cullS )b
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Jlo ol sl )3 13, 18t cov s 4 (o Juli 1o 50
ol xy (28 Jolyo 5 (JLtdlod ) 03 25 plej ¢ 25 Al s
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Table 1- Two years combined analysis variance (2007-2009) of different characteristics of corn hybrids in Mashhad

an U 595 dlas Oty U 39 dlass @ gy U gy dlaad by 093 Job
Ol ks ale ool X S jolse 3 &> 300,320 Cugb, &l 4l 3,Sos
S.0.V. df Days to Days to physiological Days to 20% grain Grainfilling ~ Grainyield
flowering maturity moisture period
Ye.’:IJrLA(Y) 1 1054.204* 1122.337** 4446.204** 8845.204** 2213.994**
(é:z)’/'i‘ 4 17.021 10.521 25.254 83.021 12.455
s )b
Planting Date 1 932.204** 495.938* 63.037™ 490.204™ 41.977*
(D)

Jo )I(D:;]s &t 1 333.704** 397.838* 1.838 19.838"™ 60.960*
E(rz:)():bza) 4 9.754 39.288 57.512 113.296 4.630
Hyt;?:(H) 19 123.552** 114.862* 443.083** 862.467** 4.185™
‘JL;);AYJM 19 18.950™ 165.838** 49.494™ 83.923** 6.758"™

&b X by
sl 19 12.230™ 69.069"™ 49.660™ 70.380** 5.920™
HxD
&b X by
Jo X csls 19 14.660™ 30.109™ 38.390™ 26.206" 10.253*
HxDxY
E(rbr)olf(z) 152 13.322 60.479 35.493 25.325 5.536

sop> L Jloza) o 3 o e g (sine (st o 0w, % s
", *and ** are non- significant and significantly at a=0.01, respectively.

Dwyer et al., ) ;hLSen ¢ 5525 .(2 Joss) ool o Lass Liw
Oty B cudlS 51 GDD e oS w23l 3 3¢5 lalllas 45 (2003
5 on0kee Gy | i ()0 slads jud 5> Ko jgls 8
ABy Jad (b oy Sy & 285 oyl (o395
3 ash s s ey B el y a8 Lyl i) Ay 090
Anlgd (10)395 9 wyolee ok pud I i ()03 slad s
SHlow slas yun )b 3g5g SLaSls FAO400, FAOS00
ol 1y LSy ol 5 oabug 0399 L& KSCA00 5 KSC500
595 10 390 —iulj 0,93 NSB40 s yun (> aSls )> M oo
093 (y yilssS a8 KSC260 Wyt ol (ibiygy 050 1 y2alisS
cilize (slawg)S 3 (myp D90 iy O 53 |y (odag)
Jobayb JL8 lawgie deg do j lolj 090 a5l ccubly (Sauw,
23l o Loy 55 d0ym ol 3 ol 5 (oingy (sloeygd
l ol 239> Jy b ceyml5S KSCB20 pogjis od oSl
Al o o)l gy 0,93 5l yalisS dxin ¢d dgds 48 Amd e L

Js) FAOT00 05,5 (ko pup (0I5 b g, dlass sy
>)> 3ls OOSK713, KSC704, KSC720 KSC700 oL ( 2

sl pun 5 ), 8 FAOB00 09,5 (cladsyun o] 5l an o
g5 50 dauie 0330 09,5 pl o ) 55 NS540,008K552
5 FAQ400; FAO500 St usy slamssS 5l Lbolse (sin
ol dy o a0l a5 5 15 FAO2006 5YL 5 FAO300
S3Ped Jole U jgy ol ol FAO iy 09)5 oSl o)
pY (Salon (25U 59, sh jlai jleridlne () a3V
P9y ot Ll FAO 09,5 (ials b (S slawg)S o
L5 gy ol L dumlie 13 (2 Jgaz) il ()0 2 0)9 Jobo oy
FAOT00 clgrs S aled o (asuive yudw |y yol opl (248
oLt (A5 B g, S & s (5 ialigS Wl b ;0593 Jbo
Loty oo 510957 0l )3 (mdngy 0393 50 Oyl Mmoo
iy 53 (Sl Ll ol oy90 Jsb 5l 5 SV sb
5222 (FAOBO0) o) bamsgio = o3 503 )lons b ywy bawgio
35 Y el 3 b iy 0590 Jsb calitzl § (o5 3)lse
95 () g gy 0393 Jgb 09,5 nl ) sl (wy 3 pB)
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S e Cgby )3 (b pleS b iy Yol adl cdly
Cgloy 4 (o Sl p3Y oy S5 gy 0,8 plol 10,520
i o a5 ams e L (2 Jgis) ails 00320 cusby LB
Cuilyy BB Cagb) 4y aesy B cullS 1) e iy oy
dgi> bawgie johay So3olg a8 ey oloj 1 4o gk )0 Y
53wl 0308 Jobo ils 15520 Cugby 4 oy, U 59, 20 =25
Sl wfy ke OSSKBO02 o) bawgio = (o) 2> 4y (3 3
U o e 51 59y S o yiidon o Al o (oo puids s3>
oialS 0,95 Jsbo Jg 2l (g Ll 4l 103 20 gl 4 (s,
sl 039, atim 93 390> S5l 3ed s ol 3l o] Casb
(2 Jg2)

S 5l Jewsie 15,3 FAOS00 9 FAOG00 09,5 (slasy pun
2 &Sk )b oY il 103 20 Cughoy 4 e b g, olas
S acmy a0l Cagloy Sl (5:Slee sk g, 20 295 lamg S
A5 o Job S

0,90 oy yalsS 5l oy yun plo b duglis j> a5 KSC400 &, s

s72 il 0)95 ) 9 )1y55 5 KSC260 sy jlam (o)
093 (IS yokar 005 Cgume SYsb inlj 0)9d b slady yun
oo gy 0993 Sl e atil 93 390 (o) 0> (sloipeed )3 (ol
SLa)S J a5 oy yen Sl 05,5 ol 3 (sl 0,59 395
Oduwy U 5oy dlawy s 5159 FAO500 4 FAOGBO0 ) lawgis
455 0y93 (5 ($Ysbo FAOTO0 (10 5 (slay o ¢ S05glg2 55
9 DSSKBO02 (sloty jum (s 2] o (2ga2) izl 1y a3
s3> 3 228l o FAOB00 Sius) 09,5 4 (slsie <5 BC678
S sgar B )18 (S b geignd 0)93 Jobo L (slay puen
slemg)S 3 gos g Ad 0)9 Jobo sliziad 3)90 93 nl 5l Yl By
Sy (i ol e LS B N i (g
g0 3 Ad) 0)93 Jsb ki jl 35 KSC500 5 OSSK552 NS540
5555 ey o 4 Sl 53 A3l o FAOBO0 05,5 ajliee
I o 09,5 S ;5 KDC370 5,5 ;5 o0 FAO400
Sl sy U oy 113 Ly KSC260 aypusn -4 5o
A5 3 ] Sl (S b gud 9 45, 0399 Jsb (3 yiabisS
4 11416 1 SLe Ly ey KSC250 4 KSC320 (claiy yuun
0y93 Jgbo KSC260 sy a5l )3 (cm 03, 3 549, 115/8
d9d o)l ding) 0,9 Jgb 4l ,> 3, KSC704 alie il
a5 BC504 3y yup 45 ol ) dogs B iS5 ol 28 5, 10
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Table 2- Two years means comparison (2007-2009) of corn hybrids for different characteristics in Mashhad

. . ywry U .

U jg, ol u_g:,«.) "9.’ Cagby 4 oy U 5o, &15 S o 0103 &> 5,Shos
4y ob A Sledod 415 30,320 Okt 229 . )
Hybrid Davs Days to Davs to 209% arai Grain filling (s 45 o)

fl ays o physiological ays to 2U% grain period(Days) Grain yield

owering ; moisture
maturity
KSC 260 59.17 G 113.0H 126.4H 154.4 AB 11.03 A
KSC 250 64.00 DEF 1158 H 1343 G 52.42 BC 10.88 A
KSC 320 64.58 CDEF 1146 H 1333 G 50.75 C 1154 A
KDC 370 62.50 EFG 119.1 EFGH 1350 G 60.08 ABC 10.29 A
BC 404 64.83 CDEF 120.1 DEFGH 1334 G 58.42 ABC 1042 A
OSSK 444 61.83 FG 119.1 EFGH 1348 G 59.00 ABC 1152 A
OSSK 499 64.33 DEF 118.5 FGH 139.3 FG 54.83 ABC 11.08 A
KSC 400 61.67 FG 118.8 EFGH 136.1 G 59.08 ABC 11.19 A
BC 504 64.17 DEF 117.7 GH 133.7G 56.33 ABC 11.24 A
OSSK 552 67.67 ABCD 125.0 BCDEF 144.4 DEF 55.00 ABC 1059 A
NS 540 67.17 ABCD 125.8 ABCDE 145.2 DE 57.33 ABC 11.14 A
KSC 500 64.58 CDEF 124.3 CDEFG 143.0 EF 60.25 ABC 11.28 A
OSSK 602 68.83 ABC 132.1 AB 151.9 ABC 60.17 ABC 11.47 A
BC 678 68.33 ABCD 130.8 ABC 149.4 ABCD 63.67 A 12.58 A
BC 666 65.83 BCDEF 126.3 ABCD 146.0 CDE 62.17 AB 12.01 A
KSC 647 66.58 ABCDE 126.9 ABCD 149.7 ABCD 58.00 ABC 12.15 A
KSC 704 69.75 AB 129.0 ABC 151.3 ABC 56.00 ABC 11.62 A
KSC 700 70.92 A 1328 A 1552 A 56.92 ABC 1191 A
OSSK 713 68.92 ABC 129.1 ABC 148.5 BCDE 57.00 ABC 10.71 A
KSC 720 70.58 A 127.9 ABC 154.4 AB 55.17 ABC 11.72 A

B85 20yd 5 Jleis] paws )3 (6,I5 cime BN (gt yo > S e gy gyl (glaySike *

* Means within a column followed by the same letters are not significantly different at a=0.05.
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ol e S 3 il 3 3 LA s )S 3)155 Kl
ol L lial paw &y 13 9 Culi )00 Ay ek 40 (ialS alold
2 Oty U ccdls s Sl alold adllas opl p3 ol 02l
Iy uials 4yl 151 L (KSC 704 len) B73 x MO17 &y
Oy (slyr B e ) 59y Sl el 4Bl yili8l yri sl L
Gy cils go,ligd w6yl gxe gl 55 oy 20 cogby 4
alS 0y93 Job o pialisS amd ced i cilisee (sl pun
Cowl Jol cdls 7o)l ;0 KSC260 wyyun 4 bgsyo 4l cugb,
ol azdly iols ol azam oo 5l iy 4 pod cudlS Fuyb 0 &S
My g JB gl (o) bawgio =0y 03 9 oy Sbay puen
o QLS pgd g Jol CudlS )by Cusby alS 0)95 Jobo s
20 =25 5915 Wy yud 1095 cpl 13 093 oyl Jobo 4S5 sk aimnd
Job (w29) ~hwgie 9 () bwgie (Glamg)S )3 .28l (o0 o)
59020 4 Sy an asan 9> @Sl | Jol cuslS G, 5l 090
KSC320 4 KSC250 (slad yun oy opl o ol aisly i3]
pgd cuilS gu b )3 atdn ¢d dgds 4 gl cuilS gLl 45 59, 20 )

) o Hlis ials

4 ash cogb, Lials cas gy 20 390 55 s s ple

9 KSC250 (slass pout 3590 oyl p3.05)b p3¥ loj Ao ;520
035y didd 9d Dol Cugb ialS 09 Jobb KSC260, BC404
ol calizes glad yun 40 ash 3 Slas 1Sl wyy  Canl
Ll (S 09)5 Sglis o o oy o | Sz &5 A
At ) o gl ash o Slas Yl o) ime CBMS
o 10/290 L KDC370 4,0 4 ;S > o5 12/580 |, BC648
Sy pun 00l plaid] desu |y a5 Slas 5108 5,8 4o
S 5> 5 11/540 L KSC250 « 11/030 L, KSC260 0,5
L KSC704 aalis o8, L acwolie > (095 liwd Cunsdg
9 Jolite 151 olo 1Sl wyp 23yl 51,8 S 4> o 117620
@S U g, olas o (ol (B Jgiz) opmn X cullS o)
h ey BB Oglis (IS polar il (glasy oo & amd oo LS
290 ol 3 i3 ees U b ol il eudlS B 93 o
ool g5 oy90 opl Jobo ialS 59, 12 L KSC260 b yuss
CblS Fu )l g0 pd ab (ad 4 0y90 Jobo idad o LS (g)b xe
(3 Jgis) amd oo Ui ()l (ime gl Loy yuud | S5 et o
Jols axlllae > (Stevens et al., 1986) . ),\San g 3wt

Table 3- Two years means comparison (2007-2009) of corn hybrids from planting to flowering and filling period of grain in

1387-88 4 1386-87 £ly5 Jlw 93 55 3 (slauy pd Sldo dlluwgd 3Kl dwslio -3 Jouio

Mashhad
Cwils &,
By Planting Date
Hybrids Days to flowering 28U 39, laxs Grain filling period Q15 Gy 0490 Jgb
May,5" Cuigud,) 15 May,20" cuigus, 30 May,5™ cuigus, 15 May,20™ cuigud, 30

KSC260  65.00 DEFGHUK* 53.33 L 50.33 AB 63.33 AB
KSC250  66.17 BCDEFGHIK 61.83 HUK 50.67 AB 54.17 AB
KSC320  67.17 ABCDEFGHI 62.00 HUK 49.33 B 52.17 AB
KDC370 64.00 EFGHIJK 61.00 UK 59.67 AB 60.50 AB
BC404  66.00 BCDEFGHIK 63.67 EFGHIK 59.17 AB 57.67 AB
OSSK444 64.00 EFGHIJK 59.67 K 56.83 AB 61.17 AB
OSSK499  66.17 BCDEFGHIK 62.50 GHIUK 53.50 AB 56.17 AB
KSC400 63.00 FGHIUK 60.33 JK 59.17 AB 59.00 AB
BC504 65.33 DEFGHIK 63.00 FGHIK 55.17 AB 57.50 AB
OSSK552 69.67 ABCDEF 65.67 CDEFGHIK 51.83 AB 58.17 AB
NS540 68.50 ABCDEFGH 65.83 BCDEFGHIK 57.50 AB 57.17 AB
KSC500  65.67 CDEFGHIK 63.50 EFGHIK 55.67 AB 64.83 A
OSSK602 71.00 ABCD 66.67 ABCDEFGHI 57.67 AB 62.67 AB
BC678 70.00 ABCDE 66.67 ABCDEFGHI 62.83 AB 64.50 A
BC666 67.17 ABCDEFGHI 64.50 DEFGHIK 61.33 AB 63.00 AB
KSC647  68.33 ABCDEFGH 64.83 DEFGHIK 62.17 AB 53.83 AB
KSC704 72.17 ABC 67.33 ABCDEFGHI 54.83 AB 57.17 AB
KSC700 73.00 A 68.83 ABCDEFG 51.00 AB 62.83 AB
OSSK713 71.00 ABCD 66.83 ABCDEFGHUI 55.83 AB 58.17 AB
KSC720 72.33 AB 68.83 ABCDEFG 56.17 AB 54.17 AB

B8 20yd 5 Jleinl paws )3 (6,I5 cime BN (ygiw yo > S e gy gyl (glaySile *

* Means within a column followed by the same letters are not significantly different at a=0.05.
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Table 4- Two years means comparison (2007-2009) of corn hybrids from planting to physiological maturity and 20% grain

humidity time in Mashhad

Planting Date

Cwils LU

gyt 2599508 ey B 39, @13 20 )320 Cugby 4 e, U 59,
H o Days to physiological maturity Days to grain moisture 20%
ybrids
Cuigd,1 15 Caiged,1 30 Cuig 3,1 15 Caiged,1 30
May, 5™ May, 20" May, 51" May, 20"
KSC260 114.7 JKL 1113 L 1253 M 1275 LM
KSC250 116.5 UKL 115.0 JKL 137.8 FGHIK 130.7 KLM
KSC320 117.0 HUKL 112.2 KL 136.3 GHIKL 130.2 KLM
KDC370 121.7 CDEFGHIJKL 116.5 UKL 134.2 UKL 135.8 GHIJKL
BC404 121.8 CDEFGHIJKL 118.3 FGHIKL 133.8 UKLM 133.0 JKLM
OSSK444  121.2 DEFGHIJKL 117.0 HUKL 131.7 KLM 138.0 FGHIK
OSSK499 119.7 EFGHIJKL 117.3 GHIKL 1355 GHUKL  143.2 DEFGH
KSC400 119.0 EFGHIJKL 118.7 FGHIKL 134.3 HIJKL 137.8 FGHIK
BC504 117.3 GHIKL 118.0 FGHIKL 130.2 KLM 137.2 GHUK
OSSK552 122.2 BCDEFGHIK  127.8 ABCDEFGH  142.7 DEFGHI 146.2 CDEF
NS540 126.2 BCDEFGHI 1255 BCDEFGHIJ  141.2 EFGHIJ  149.2 ABCDE
KSC500 121.3 CDEFGHIJKL 127.3 ABCDEFGHI 136.3 GHIUKL 149.7 ABCDE
0OSSK602 132.0 ABCD 132.2 ABC 148.8 ABCDE 155.0 ABC
BC678 132.8 AB 128.7 ABCDEF 149.2 ABCDE  149.7 ABCDE
BC666 127.2 ABCDEFGHI  125.5 BCDEFGHW 143.3 DEFG 148.7 ABCDE
KSCe647 129.8 ABCDE 124.0 BCDEFGHI 147.7 BCDE 151.7 ABCD
KSC704 131.2 ABCD 126.8 ABCDEFGHI 151.2 ABCD 1515 ABCD
KSC700 128.0 ABCDEFG 1375 A 153.5 ABC 156.8 A
OSSK713 128.5 ABCDEF 129.7 ABCDE 148.3 ABCDE  148.7 ABCDE
KSC720 128.8 ABCDEF 127.0 ABCDEFGHI 155.3 AB 153.5 ABC

B85 20yd 5 Jleis] gaws )3 (6,I5 cime MBI (ygiw yo > S e Bgyn gyl (claySike *
* Means within a column followed by the same letters are not significantly different at a=0.05.
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Table 5- Two years means comparison (2007-2009) of corn
hybrids for grain yield (t.ha*) in Mashhad

Cuils &b
Hybrids 4 b Planting Date

Coigendyl 15 Cadgusdy1 30

May, 5% May, 20"

KSC260 11.04 ABC 11.02 ABC
KSC250 11.14 ABC 10.63 ABC
KSC320 11.46 ABC 11.63 ABC
KDC370 10.36 ABC 10.22 ABC
BC404 11.42 ABC 9.407 BC
OSSK444 10.95 ABC 12.09 AB
OSSK499 12.19 AB 9.971 ABC
KSC400 11.17 ABC 11.20 ABC
BC504 11.56 ABC 10.92 ABC
OSSK552 11.35 ABC 9.832 ABC
NS540 11.94 AB 10.34 ABC
KSC500 10.31 ABC 12.25 AB
OSSK602 11.65 ABC 11.29 ABC
BC678 13.07 A 12.09 AB
BC666 12.64 AB 11.38 ABC
KSC647 11.71 ABC 12.59 AB
KSC704 12.36 AB 10.88 ABC
KSC700 12.94 A 10.88 ABC

OSSK713 12.89 A 8533 C
KSC720 12.58 AB 10.87 ABC

s 3 )lne B gty > St By )b claguSilbe ™
)5 20y 5 ez

* Means within a column followed by the same letters are not
significantly different at a=0.05.
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Table 6- Phenological dates of some maze hybrids in different planting dates in Mashhad

S b CudlS g, P &b K259 528 sy 0,0 asla Cugh, 20320 .6
Hvbrid Planting date Flowering Date Physiological maturity date 20% Grain moisture date
y Year 2007 Year 2008 Year 2007 Year 2008 Year 2007 Year 2008
5-8 May 15 July 21 July 26 Aug. 6 Sep. 11 Sep. 21 Sep.
KSC260 20-21 May 24 July 1 Aug. 7 Sep. 25 Sep. 17 Sep. 12 Oct.
5-8 June 3 Aug. 9 Aug. 10 Oct. 3 Oct. - 21 Oct.
5-8 May 17 July 22 July 30 Aug. 12 Sep. 24 Sep. 29 Aug.
KSC320 20-21 May 24 July 1 Aug. 12 Sep. 24 Sep. 28 Aug. 15 Oct.
5-8 June 6 Aug. 14 Aug. 4 Oct. 4 Oct. - 27 Oct.
5-8 May 14 July 19 July 29 Aug. 15 Sep. 15 Sep. 4 Oct.
KDC370 20-21 May 24 July 31 July 10 Sep. 30 Sep. 27 Sep. 22 Oct.
5-8 June 7 Aug. 11 Aug. 8 Oct. 9 Oct. - 2 Nov.
5-8 May 16 July 21 July 2 Sep. 17 Sep. 20 Sep. 3 Oct.
BC404 20-21 May 25 July 3 Aug. 15 Sep. 26 Sep. 29 Sep. 20 Oct.
5-8 June 8 Aug. 10 Aug. 8 Oct. 20 Oct. - -
5-8 May 15 Aug. 17 July 2 Sep. 13 Sep. 19 Sep. 27 Sep.
OSSK444 20-21 May 23 July 27 July 15 Sep. 27 Sep. 29 Sep. 19 Sep.
5-8 June 6 Aug. 12 Aug. 9 Oct. 16 Oct. - -
5-8 May 14 July 18 July 6 Sep. 16 Sep. 16 Sep. 5 Oct.
KSC400 20-21 May 23 July 30 July 11 Sep. 29 Sep. 29 Sep. 18 Oct.
5-8 June 6 Aug. 5 Aug. 8 Oct. 14 Oct. - -
5-8 May 16 July 22 July 7 Sep. 12 Sep. 20 Sep. 30 Sep.
BC504 20-21 May 25 July 3 Aug. 16 Sep. 4 Oct. 7 Oct. 21 Oct.
5-8 June 6 Aug. 6 Aug. 8 Oct. 5 Oct. - -
5-8 May 16 July 20 July 7 Sep. 24 Sep. 24 Sep. 13 Oct.
KSC500 20-21 May 26 July 31 July 24 Sep. 6 Oct. 18 Oct. 31 Oct.
5-8 June 9 Aug. 8 Aug. - 20 Oct. - -
5-8 May 21 July 26 July 17 Sep. 28 Sep. 5 Oct. 21 Oct.
KSC704 20-21 May 30 July 5 Aug. 17 Sep. 9 Oct. 12 Oct. 5 Nov.
5-8 June 10 Aug. 13 Aug. - 12 Oct. - -

B85 20yd 5 Jleis] paws )3 (6,I5 cime BN (ygiw yo > S jidie gy gyl (claySile *
* Means within a column followed by the same letters are not significantly different at a=0.05.
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Table 7- Means of minimum and maximum temperature (°C) during growing season months in 2007-2009 in Mashhad

Third 10 Days Second 10 Days First 10 days
olo ogw add olo 993 4> obo Jgl amd
olo J
Months Year Pl s> PBlas by SSlas glod Sl gl Bl gl SSTas gled
Max. Temp. Min.Temp. Max. Temp. Max. Temp. Min.Temp. Max. Temp.

°C °C °C °C °C °C
) (2007)1386 22.72 14.27 275 22.72 14.27 27.5
21 April-21 May ~ (2008)1387 30.36 16.4 28.3 30.36 16.4 28.3
NG (2007)1386 35 20.17 313 35 20.17 313

22 May- 21 June  (2008)1387 34.36 20.09 31 34.36 20.09 31
5 (2007)1386 34.54 21.63 34.9 34.54 21.63 34.9
22 June- 22 July  (2008)1387 36.27 22.63 345 36.27 22.63 34.5
b o (2007)1386 32.36 16.45 34.9 32.36 16.45 34.9
23 July-22 Aug.  (2008)1387 32.90 16.9 36.1 32.90 16.9 36.1
oo (2007)1386 29.72 14.81 32.3 29.72 14.81 32.3
23 Aug.-22 Sep.  (2008)1387 30.63 15.54 30.4 30.63 15.54 30.4
2o (2007)1386 24.2 8.5 20.9 24.2 8.5 20.9
23 Sep-22 Oct.  (2008)1387 24.1 10.2 25.25 24.1 10.2 25.25
o (2007)1386 19.66 5.5 22.2 19.66 5.5 22.2
23 Oct -21 Nov..  (2008)1387 9.2 2.5 13.5 9.2 2.5 135

B85 20yd 5 Jleisl paws )3 (6,I5 cime BN (gt yo ) S e gy gyl (glaySile *
* Means within a column followed by the same letters are not significantly different at 0=0.05.
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Tablel-Characteristics and amount of consumption of applied fungicide

N3y
Commerical
name

s owni oL

chemical name
Dividend 30-F-S
Real 200-F-S

Vitavax 200-F-F

3-chloro-4[4methel-2-(1H-1,2,4-triazol-1-ymethel)-
1,3-dioxolan-2-yl]phenyl4-chlorophenyl ether
(RS)-(E)-5[(4-chlorobenzylidone)]-2-2dimethyl-1-
(1H-1,2,4,triazol-1-ylmethyl)cyclopentanol
5,6-dihydro-2-methyl-1,4-oxathiine-3-carboxanilide

consumption amount
(ml kg* seed)

egos @b
Common name

Jo3bgSidys 2
difenoconazol
JobsSs o5
- 0.2
Triticonazole
s ¢
Pl (oS 52 25

Carbixin thiram

alen 5 ol Nj ¢ 55 dilgy e o GR - alaly ) 5> (1980
e obled sleal 5l jg, 5l Dig g ()lad 93 alold )5 035
b azalS 03 ol 3 llal 55 Wl ygeil (b 52 Al
Job 65 o3l o 9 LI LSS g Jlows 2 I (Bl ol
ol ot a3 plosl laapalS (Sis ()59 5 4 aBle iy ady)
Bl 423 80 (sl sl oyl 423 aalS SS9 65
ol 5 e azalS Suts g ol 48 5l g g alais oIS
Slao 5:0ke dulie g boodly Lloxi g 4yjo5 (bl 5 b (655
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Table 2- Anova for germination percent, germination rate, dry weight seedling (DWS), shoot length (SL), root length (RL)

and S/R length ratio

o o Job Job Job> G
Sl & o Sl Wl Spw St s 5L L e e Sl
S.0.V &Ll 94Germination Germination DWSamals 4% araw -
df rate ’ sL RL
SIR
(A .“539{1 1 0.1992* 0.2617 0.2094 0.0591 0.0079 0.6534
Contamination
Fungicide B)_:s ¢, 3 0.7202 0.5394 0.4193 0.0001 0.0001 0.0001
(C) (s e
Storage time 2 0.0010 0.1097 0.0001 0.0001 0.0001 0.0182
storage
AxB 3 0.9124 0.9995 0.3133 0.0004 0.0589 0.0006
AxC 2 0.4345 0.9143 0.4892 0.0357 0.6850 0.002
BxC 6 0.5424 0.8227 0.0244 0.0201 0.1210 0.0516
AxBxC 6 0.9870 0.9805 0.4471 0.4629 0.2460 0.0002
L 168
error

These Valuse are significant probability*

23 (3 Jlond ;3 addyy Jgb ey dBlur Jgb (ko dunliio -3 Jouo
Table 3- Mean comparison of shoot and root length on contaminated seed

o il il g BRI
. Root length
Inoculation Shoot length (cm) (cm)
(@g) 5> 6.19 10.45,
contamination
(82) 529l pae

. 6.42, 10.82,
non contamination

B85 20yd 5 Jleinl paws )3 (6,I5 cime BN (gt yo > S jidie By gyl (glaySile *
* Means within a column followed by the same letters are not significantly different at a=0.05.

o 3y90 Clio g IS 7,8 g9 51 -4 Jgoa
Table 4- Effect of fungicide on investigated traits

o adyy b a dlle Jgb 4 Sl b Gl

S =,
o & Root length ~ Shoot length Aoy &
Fungicide ; .
(cm) (cm) Shoot root length ratio
(br) 5, 10.84 . 5774 0.53,
Real
(b2) oSty g
Vitavax 9.68 6.12 . 0.63,
(bs) 23
Dividend 11.11, 6.44 0.57y
Control (by) (by) sals 10.92 ,, 6.91, 0.63,

B85 20yd 5 Jlein] paws )3 (6,I5 cime BN (ygiw yo > S e gy gyl (glaySike *
* Means within a column followed by the same letters are not significantly different at a=0.05.
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Table 5- Anova for wheat germination characteristics based on ortagonal group comparison in fungicide

s o Gjlaayy  Giaily Copw  wlS SWis o)y @ dle b
comparisons df Germination rate  Dry weight seedling  Shoot length
I b anslie 3 203 1 0.33™ 137™ 3479
Control vs. Real
oSty Lug b “WL‘Z" » Jals 1 151" 0.26 ™ 16.89**
Control vs. Vitavax
BYRCPYR L dauglio p3 talis 1 001" 1.89 1 6.09**
Control vs. Dividend ' '
oSl b anslie 2 JB) 1 0.43" 0.44" 3.20"™
Real vs. Vitavax
$293 b dwlio b, 1 0.48"™ 0.04"™ 11777
Real vs. Dividend
BYSYPYA b dunlis » u‘s‘jbﬁ 1 1.82" 0.75" 2 7ms

Vitavax vs. Dividend

Qo 1 Jlazn] o )3 4l dne 5 gime (o i & wx g
" and ** are non significant and significantly at a=0.01, respectively.

PAS () Bl Claogas 1 yds 6)1RSS G 1 (ke dmalie -6 Jgua
Table 6- Mean comparisons of, seed wheat germination character visticl

63485 Em aady, dob e dloddh aelS sy Gidlpae @e Sl b e
Storage time Root length Shoot length Dry weight seedling % 4 ddy,
(cm) (cm) (mg) Germination  spoot root length ratio
(€1 e S o 39 90 )
90 days after 10.65,, 6.15, 11.82,, 90.68 0.57,
treatment
(Co)ossies 3 e 332 60
60 days after 10.13, 6.07, 11.98,, 93.93, 0.6,
treatment
(Ca) ssiess 51 59, 30
30 days after 1114, 6.70, 13.43, 91.75, 0.6,
treatment

)16 003 5 aws )3 ()b xe gl Aiud S yidie B > JBls &S ete o sl uSile *
* Means within each column followed by the same letters are not significantly different at the 5% probability level.

il Job oyt g (p5 (e s 2 13/43) azals
Jloss 5 (e b L1U14) 4 azy) Jsbog (e sl 6/70)
(6 Jga2) 15 oanlie giess jI g 39,30
s (39l g S B gy Blite Sl (g b re 4 d2g L
duglio @l (2J512) dp Blo Jobo 5 4 adyy Job oo g3
o Sogdl pae 5 (Sogll clls g5 pa p3 4ol i ke
Cutly 3l Sgiend pas b aald jlogi 4 4y Bl Jsb (p pie
Lo (35 @6 gll o )bl Sglds yy (Sogll pas iy 1
w4 Bl Jsb o a8 Sy g 039l s 53 5t esalie

(7 Jga) et 3l Jb, 8 )6

sbadnlio oy (4S g)L8 Sl ol 5 Jli (ooyp Sk

@l 15 03y 000 (JUsS 5 5) (2,8 Slaglie by 3l cilise
Sl oy (mme gl ol s Slaglie ol 5l odel sy
OS5 Ll (g ol SiS 0jg 5 (5 Al ey
(BUgis) cuils dgzg  aRitalosl Laylps 4> odlatl 590 (cla
ool glis an @Bl Jgb oguas )3 b oyl M3 48 jolailens
4 g i odalie b iS Z)B plo b Setcis pae b dald oy
e )3 Sloling g asngd L dmmlie > Jb) W3S )65
sanlie (g,lel M3 Lo (35 2,6 plo b bl > L0
SHS loj e Jale ayp cnl 3 pizeen (D Jga)ad
by 4Bl Jgb caalss (K5 (35 o5 Sl 203 2 30
9 B (e o Anady) d apalls Job Cond g 4 ady)

Sid iy oy peg—ad ol 3 (2 Jeas) (P <0/02)
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Table 7- Interaction between inoculation and fungicide on wheat shoot and root length

(5o (Blw) 4o adiyy Jgb
Root length (cm)

(o (Hl) s adlw Job
Shoot length (cm)

oSlaleg

(b)) JB,  (02) o~STebug  (Dg) Bwged  (ba) wals  (by) JU, (b) (b3) Sag>  (ba) walis
real Vitavax Dividend Control Real NG Dividend Control
Vitavax
(1) 5o501
contamination 10.41 . 9.384 11.1, 10.93 4 5.26 4 5.93 6.64 6.95,
(Bg) 5397 pae 11.28, 9.98, 1113, 1091, 628 6.3L . 6.23; 6.88,

Non contamination

S5l o 203 D g 1 )b xe Coglis BB s S i B> S Sl &S gt o gla ke *
*Means within each column followed by the same letters are not significantly different at the 5% probability level.
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A survey of agrobiodiversity in Gachsaran county and influence of climatic
factors

F. Hashemi Shadegan®, K. Khoshbakht?, A. Mahdavi Damghani®’, H. Veisi’ and H. Liaghati

Abstract

Biodiversity is an important component in sustainability assessment of agroecosystems. Along with
increasing or decreasing of biodiversity, ecosystem services in agroecosystems will be varied. Agricultural
experts take into account different factors which affect agroecosystems variation. In this study, farming systems
of two areas including a protected mountainous area and also a plain — hilly area in southwestern Iran from
agrobiodiversity aspects are studied. In case of field crops species richness, plain — hilly area (average 4.35
versus 3.25 in mountainous area) and in horticultural systems, mountainous protected area (average 2.76 versus
0.9 species in plain area) had better situations. Shannon — Weiner index had the scores range from 1.25 to 1.87
in different villages which was harmonious with former estimations in Iran. Simple regression showed that mean
horticultural species richness raised significantly with increasing altitudes, however in other systems, no
significant trend were observed. It seems that in mountainous areas, investment on sustainable rural livelihood
should be concentrated on gardening development. Homegardens species richness reduced significantly, in
villages thar were far from urban centers. Results showed that there is significant and positive correlation
between agronomic and horticultural systems regarding species richness and relative household income. from

Keywords: Agroecosystems, Income, Protected areas, Species richness, Sustainability
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Biodegradation of wheat straw by different isolates of Trichoderma spp.

AR. Astaraei'”, M. Farsi 2, A. Pakdin Parizi >, M. Ghaemi* and F. fallahpour®

Abstract

Efficient use of agricultural wastes due to their recycling and possible production of cost effective materials,
have economic and ecological advantages. A biological method used for degrading agricultural wastes is a new
method for improving the digestibility of these materials and favoring the ease of degradation by other
microorganisms. This research was carried out to study the possible biodegradation of wheat straw by different
species and isolates of Trichoderma fungi. Two weeks after inoculation of wheat straw by different isolates,
oven drying in 75°C, the samples were weighted and (Acid Detergent Fiber) ADF and NDF (Neutral Detergent
Fiber) reductions of each sample under influence of fungal growth were compared with their controls. The
results showed that biodegradation of wheat straw were closely related to fungi species and also its isolates. The
Reductions in NDF and ADF of wheat straw by T. reesei and T. longibrachiatum were more pronounced
compared to others, although T. reesei was superior in ADF of wheat straw reduction. It is concluded that for
improving in digestibility and also shortening the timing of composting process, it is recommended to treat the
wheat straw with Trichoderma fungi and especially with T. reesei and T. longibrachiatum that performed well
and had excellent efficiencies.

Keywords: Acid detergent fiber, Fungi, Neutral detergent fiber, Wheat litters
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The effect of elevated CO, and N on decomposition of wheat straw and alfalfa
residue in calcareous and non calcareous soils

S. Razavi Darbar'", A. Lakzian?, A. Halajnia® and G. Haghnia®

Abstract

Incorporation of plant residue in soils is considered as an important agricultural practice for maintaining
soil fertility in sustainable agricultural system. CO, levels, nitrogen fertilization and plant residues are factors
which highly affect decomposition of added organic matter to soil. In this research controlled chambers were
used to investigate the effects of elevated atmospheric CO, concentrations (350 vs. 760 CO, ppm) under two N
fertilization levels (O vs. 500 kg N ha-1) and two replicates on decomposition of wheat and alfalfa residues in
two calcareous (32.66 % CaCOs3) and non calcareous soils (3.4 % CaCOs) at 6 times (0, 10, 20, 40, 60 and 90)
under laboratory condition. Soil moistures were adjusted at 70% of field capacity. The results showed that
elevated CO; significantly increased decomposition of residues in both calcareous and non calcareous soils. In
the samples that received N fertilizer, decomposition of wheat straw and alfalfa residues increased in both soils.
From the obtained results, we concluded that in all treatments the amount of decomposition of wheat straw and
alfalfa residues in calcareous soil were higher than non calcareous soils.

Keyword: Calcareous soils, CO,enrichment, N fertilizer, Plant residue mineralization
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Evaluation of growth indices of hemp (Cannabis sativa L.) and sesame (Sesamum
indicum L.) in intercropping with replacement and additive series

A. Koocheki!, M. Nassiri Mahallati*, S. Khorramdel?", S. Anvarkhah? M. Sabet Teimouri? and
S. Sanjani’

Abstract

In order to evaluate the effect of intercropping with replacement and additive series for hemp (Cannabis
sativa L.) and sesame (Sesamum indicum L.), a field experiment was conducted during growing season 2006-07
at the Agricultural Research Station of Ferdowsi University of Mashhad, Iran. A randomized complete block
design with three replications was used. Treatments included different combinations of intercropping with
replacement (75%sesame+ 25% hemp, 25%sesame+ 75% hemp, 50%sesame+ 50% hemp) and additive
(50%sesame+ 100% hemp and 100%sesame+ 50% hemp) series and their monoculture. Results indicated that
the highest and the lowest leaf area index (LAI) and dry matter (DM) accumulation of hemp were observed in
50% sesame+ 50% hemp (2.99 and 1921.7 g.m?) and 50% sesame +100% hemp (1.06 and 929 g.m?),
respectively. The highest and the lowest LAl and DM accumulation of sesame were observed in monoculture
(1.34 and 551.27 g.m®) and 50%sesame+ 100% hemp (0.23 and 51.73 g.m™®), respectively. The maximum crop
growth rate (CGR) of hemp and sesame were observed in 50% sesame+ 50% hemp (76.58 gm?day™) and
monoculture (22.78 gmday™), respectively. It seems that the intercropped sesame with hemp reduced the
growth indices of sesame due to increasing shading on it and decreasing the absorption of radiation.

Keywords: Crop Growth Rate, Dry matter, Intercropping, Leaf Area Index
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Effect of ecological management of weed control on economical income, yield
and yield components of cotton (Gossypium hirsutum L.)

A. Zare Feizabadi**, G. Sareban? and H. Khazaei®

Abstract

In order to compare of ecological management of weed control on economical income, yield and yield
components of cotton, a Randomized Complete Block design with 12 treatments and four replications was
conducted in Mahvelat of Khorasan Razavi province, Iran. Treatments consisted of weeding, harrowing,
burning, two times weeding, weeding + harrowing, weeding + burning, harrowing + harrowing, harrowing +
weeding, harrowing + burning, weeding+ harrowing+ burning, weed free and weedy as a check treatment.
Investigated traits were plant height, number of boll in plant, 20 boll weight, 20 boll cotton lint weight, cotton
lint yield per plant, cotton yield, number and biomass of weeds, outcome, net and gross income. The result
showed that treatments had significant effect (p<0.01) on all traits. Treatments including weeding simultaneous
with harrowing caused 80 and 97 percent decrease in density and weed biomass, respectively. The highest yield
(4051 and 4087 kg.ha®) and net income (7.80 and 8.58 million Rials per ha) obtained from weeding+
harrowing+ burning and weed free treatments, respectively. The highest expensive weed controls also concern
with two these treatments. The lowest yield (1923 kg.ha™) and net income (410,000 Rials) were confirmed by
check treatment. Results of this study showed that weeding+ harrowing+ burning is the best method in cotton
weed control.

Keywords: Biomass and economic return, Burner, Crusting, Mechanical methods
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Evaluation of radiation absorption and use efficiency in potato (Solanum
tuberosum L.) /corn (Zea mays L.) intercropping

F. Hosseinpanahi'’, A. Koocheki?, M. Nassiri Mahallati? and R. Ghorbani®

Abstract

Plant dry matter accumulation has a linear relation with accumulative photosynthetically active radiation
(PAR). Intercropping could be a strategy for increasing light absorption in agronomic systems and it may improve
radiation use efficiency (RUE). Thus this study was conducted in order to evaluate radiation absorption and use
efficiency in potato (Solanum tuberosum L.) —corn (Zea mays L.) intercropping. The experimental treatments
were consisted of monocropping corn (MC), monocropping potato (MP), strip intercropping (S), intercropping
with three different patterns (l,s, lsp and s are 25%, 50% and 75% overlaps of corn and potato rows in strip
treatment, respectively) and row intercropping (R). Results showed that corn RUE increased in all intercropping
treatments compared with mono-cropping plots while potato RUE reduced in the intercropping plots. Mean of
corn RUE in growing season was from 2.65 g.MJ™ in the MC up to 3.27 g.mJ? in the R. Mean of potato RUE was
from 1.27 g.MJ™ in the R to 1.47 g.MJ™ in MP treatment. With shifting row intercropping, where row spacing
was doubled compared with mono-crop corn plots, towards strip intercropping, where distance of rows was
similar to mono-crop corn plots, RUE decreased. This could be due to decreasing the number of rows that their
distances were double of mono-crop plots. Moreover, with shifting from strip intercropping towards row
intercropping (i.e. bs, lso, l7s and R treatment, respectively), the number of potato rows that were under the corn
direct shading increased and this resulted to decreasing potato RUE. Further studies on the effects of various
densities of potato and corn plants and delayed intercropping systems for these crops are required.

Keywords: Photosynthetic active radiation, Row intercropping, Shading, Strip intercropping.
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Study of energy efficiency of saffron (Crocus sativus L.) in Southern
Khorasan

E. Moayedi Shahraki'", M. Jami Al-Ahmadi? and M.A. Behdani?

Abstract

In order to perform each component of agricultural practices, its plan should be rationalized economically
and technically. In a study for recognition patterns of energy inputs and outputs in saffron fields of Southern
Khorasan, Iran, during a five years exploitation period, two questionnaires were prepared, one for the first
cultivation year, and another for crop management and harvest during four subsequent years. In each
questionnaire some questions were included to obtain direct and indirect inputs and outputs of energy flows in
saffron fields. About seventy questionnaires were filled by direct interview with farmers. Results showed the
highest energy input in the first year is supplied by farm manure which approach to 91.16% of total used energy.
During four next years, however, nitrogen fertilizer (mainly as urea form) was the main energy input with
37.67% of total used energy. The daughter corms and crop shoots consist the main sources of energy outputs, as
energy efficiency was 41% for a five exploitation period, which is similar to some annual crops such as tomato
and lettuce in USA. Although energy efficiency of saffron production is very low in Southern Khorasan, but
most of saffron fields is cultivated ecologically, with low external inputs, and this crop play an important role in
rural livelihood, because of its high economic efficiency and employment than other local cultivated crops.

Keywords: Agricultural inputs, Corm, Medicinal plants
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Comparison the effect of organic and chemical fertilizers on yield and essential
oil percentage of Basil (Ocimum basilicum L.)

S.M.K. Tahami'", P. Rezvani Moghaddam? and M. Jahan®

Abstract

In order to have a sustainable agriculture it is necessary to use environmental friendly inputs to improve
ecological aspects of environment. Basil (Ocimum basilicum L.) is a medicinal and vegetable crop which is
cultivated in different parts of the world. An experiment was conducted at Research Station, Faculty of
Agriculture, Ferdowsi University of Mashhad, Iran, in year 2009. A complete randomized block design with six
treatments, and three replications was used. The treatments were: control (no fertilizer), cow manure, sheep
manure, hen manure, vermin-compost and NPK fertilizers. Results showed that all studied organic manures were
high in measured characters in compare with chemical fertilizer. The highest plant height, leaf yield, fresh and dry
matter were obtained at vermicompost. Treatments have no significant affect on Essential oil percentage. The
highest essential oil yield was obtained in cow manure treatments. Third cut and the first cut had the maximum
and the minimum of leaf yield, fresh and dry shoot yield, respectively. Essential oil percentage in the first cut was
significantly more than other cuts, but essential oil yield, were the highest in third cut because this cut produced
highest leaf yield. There was no significant difference between chemical fertilizers and control treatment in all
characters except green area index and fresh and dry leaf weight in a plant.

Keywords: Cow manure, Ecological input, Medicinal plant, Sheep manure, Vermicompost
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Evaluation of morphological traits, yield and yield components of corn hybrids
in Mashhad climate

M. Golbashy®*, M. Ebrahimi’ S. Khavari Khorasani®and R. Choukan‘and M. Zarabi'

Abstract

In order to study morphological traits, yield and yield components of 34 hybrids of corn, an experiment was
carried out based on of randomized Complete Block Design with three replications under normal irrigation
condition in Khorasan Razavi Agricultural Research and Natural Resources Center, Mashhad, Iran on 2009.
Results of analysis of variance showed that there were significant differences between hybrids for all of traits.
Results of hybrid means comparison showed that KSC500 hybrid was better than others in yield trait. Result of
simple correlation between traits showed that ear diameter and kernel depth had the highest correlation with
grain yield, respectively. In orther to study relationship of traits in regression model with grain yield, path
analysis showed that number of ear per plant had the highest direct and positive effect on grain yield. Principle
component analysis was performed for corn hybrids. Seven components have been extracted, which describe
85% of traits variations. Also factor analysis (with varimax rotation) was performed. Cluster analysis with
Ward’s method, arranged hybrids into five different groups.

Keywords: Cluster Analysis, Factor Analysis, Simple correlation, Varimax rotation
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Evaluation of radiation use efficiency of intercropping of bean (Phaseolus
vulgaris L.) and herb sweet basil (Ocimum basilicum L.)

Y. Alizadeh'*, A. Koocheki? and M. Nassiri Mahallati?

Abstract

In order to study radiation use efficiency and radiation interception in intercropping of herb sweet basil and
common bean, an experiment was conducted at the Agricultural Research Station, Ferdowsi University of
Mashhad, Iran for the growing season of 2008. Treatments were 1) sole crop of bean, 2) sole crop of sweet
basil, 3) strip intercropping of bean and sweet basil (four rows bean and two rows sweet basil), 4) strip
intercropping of bean and sweet basil (two rows sweet basil and four rows bean), 5) row intercropping of bean
and sweet basil. Sweet basil was harvested at two times during the course of experiment. For this purpose a
complete randomized block design with three replications was used. Results showed that in intercrop the fraction
of intercepted radiation (F) was higher than the sole crop F. radiation use efficiency (RUE) of sweet basil in
intercrop treatments was increased compared to sole crop and highest RUE of sweet basil obtained in secondary
harvest of row intercropping (3.4g/M;j), and the highest RUE of bean obtained in row intercrop too (2.4g/Mj).
Light extinction coefficient of bean was obtained as 0.55 and sweet basil 0.47 respectively. The highest Leaf
area index (LAI) in bean was obtained in sole crop (4.3) and the highest LAI in sweet basil in first harvest was in
strip intercropping with 4 rows sweet basil (3.2) and secondary harvest was in sole crop sweet basil (2.5).
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Evaluation of competition of early watergrass (Echinochloa oryzicola (Ard)
Fisher) on rice fields of Guilan

M.J. Golmohammadi'*, H. Alizadeh?, B. Yaghoubi? and M. Nahvi®

Abstract

Early watergrass (Echinochloa oryzicola (Ard) Fisher) is an aggressive specie of Echinochloa and have

mimicry chareterstics of rice . In order to evaluate competitive effect of aggressive specie of Echinochloa on
Rice, an experiment was conducted at the Rice Research Institute of Rasht during 2007. The experimental design
was complete randomized block with three replications. The treatment included weeds density at three densities
(10, 20 and 40 plant/m? and Rice was transplanted with local normal density (20 bunches/m? and each bunch
included three plants). Result indicated that early water grass decreased grain yield, the number of panicle per
plant, biologic yield and harvest index were significantly at possible area 1%. When density increased until 40
plantm™, grain yield lossed was 70%. Loss of number seed per panicle in densities 10, 20 and 40 plant/m* was
34, 41 and 43 present and loss of number panicle per plant of rice in competition to Echinochloa was 62, 64 and
62 present respectively. Densities of 10, 20 and 40 plant/m? decreased average of rice height to 49, 67 and 61
present, respectively. Rice in densities 40 plant/m® of weed had less highest and in densities 0 plant/m® the
highest.
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Using ETM" band ratios and principal component analysis for monitoring of
vegetation cover in Neyshabour area

S.H. Sanaeinejad®’, A. Astaraei’ and M. Ghaemi®

Abstract

Remote sensing techniques are known as very useful methods for studying land use management in arid and
semi arid areas, where undeveloped soils are dominant. These techniques can be used for determining different
environmental characteristics including soil and vegetations. In this study ETM" band ratios and Principal
component analysis (PCA) were used for monitoring of vegetation cover and its disparity in relation to soil
characteristics. Neyshabour area was selected as the study area. The results showed that using of vegetation
indices and PCA increased regression coefficients for the model. It was also found that when the analysis is
restricted to more homogenous areas, the regression coefficients were improved significantly. It was also
concluded that it is possible to develop some statistical models for using of ETM® images for monitoring
vegetation cover in arid areas which are covered dispersedly.
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Effects of humic acid application with irrigation water on yield and yield
components of corn (Zea mays L..)

S. Ghorbani', H.R. Khazaei®’, M. Kafi® and M. Bannayan Aval*

Abstract

Agroecology emphasizes the use of organic materials in agriculture. The organic acids are important sources
of organic materials. In order to study the effect of different levels of humic acid on yield and yield components
of corn (Zea mays L.) an experiment was conducted at Research Station, Faculty of Agriculture, Ferdowsi
University of Mashhad, Iran, during 2009. The experiment was conducted with different levels of humic acid (0,
500, 1500, 2500, 3500 and 4500 gha™) based on randomized complete block design with three replications.
Results showed that different levels of humic acid imposed a significant effect on the yield parameters such as
grain yield, biomass, leaf area index, leaf area duration, height, row number and ear length, but there were no
significant effects on harvest index, 1000-grain weight, ear diagonal, and grain number per row did not have
significant effect. According to the results, the highest and lowest grain yield belonged to 3500 gha™* humic acid
and control treatments respectively. The highest biomass production observed to 4500 g.ha® humic acid
treatment. While the highest row number and ear length belonged to 3500 gha™ humic acid treatments.
Generally, it seems that application of humic acid due to having nutritional ingredients and different
physiological effects improves corn performance and reduces environmental pollution and it could be used as a
natural material to increase and stabilize field crop production.
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Evaluation of effects of some important agronomic traits on potato yield and
possibility determining of required time of potato crop to nitrogen fertilizer
levels by using chlorophyll meter

M.J. Arshadi'*, H.R. Khazaee?, M. Nassiri Mahallati® and O. Agheli*

Abstract

In order to investigate the effects of nitrogen fertilizer on yield and yield component of potato, (Solanum
tuberosum L.) and researching for direct and indirect effects of some important agronomic traits, an experiment
was conducted based on randomized complete blocks design with 3 replications at the Agricultural Research
Station, Ferdowsi University of Mashhad, Iran, during 2008. Chlorophyll meter was used to identify the required
precise time of potato to nitrogen fertilizer application. Nitrogen topdress fertilizer was applied at two levels (of
100 and 150 kgN.ha™) and during two nitrogen index of 90 and 95 percent. Results of analysis of variance
showed that 95 percent nitrogen index versus 90 percent nitrogen index has a better efficiency in increment of
potato crop yield, but in 95 percent index, nitrogen fertilizer levels of 100 and 150 kgN.ha™ did not showed
significant difference in tuber yield. Results of path analysis indicated the traits of leaf nitrogen and large tuber
percentage had the most positive direct effect on tuber yield and the traits of tuber specific gravity and tiny tuber
percentage had the most negative direct effect on tuber yield. Supplying of nitrogen despite decrement of tuber
specific gravity, increased tuber yield by increment of large tuber percentage. Assessment of correlation
coefficient indicated that there are high correlations between SPAD reading, leaf nitrogen percentage and large
tuber percentage and also there are high correlations between these traits and yield of potato. In general, it
appeared that nitrogen fertilizer application by using chlorophyll meter, in addition to producing desirable yield
of tuber, leads to make desirable quality of tuber and economy in nitrogen fertilizers application.

Keywords: Nitrogen fertilizer, Nitrogen index, Path analysis, Tuber yield
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Evaluation of yield and yield components and some agronomic traits of white
bean genotypes under Karaj climate

M. Ebrahimi', M.R. Bihamta?, A.H. Hosseinzadeh?, F. Khial Parast* and M. Golbashy**

Abstract

In order to study compatibility of 30 white bean genotypes under Karaj climate, an experiment was
conducted based on randomized Complete Block Design with four replications. Evaluation and statistical
analysis was performed for 18 important traits. Analysis of variance results showed that there are significant
differences between varieties for all traits. Results of genotypes means comparison with Duncan’s multiple range
test showed that genotype No. 29 was better than others in plant height, yield, and biological yield, seed no. per
plant and pod weight traits. Simple correlation coefficients were significant between yield and weight of pod,
biological yield, number of seed per plant, number of pod per plant, plant height, width of pod and number of
seed per pod. Only pod length was negative correlated with yield between all investigated traits. Cluster analysis
with UPGMA method arrangement genotypes into three groups. According to this experiment results we can
recommendae 29 and 30 genotypes for Karaj condition.

Keywords: Biological yield, Cluster analysis, Correlation.
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Effects of genotype by environment interactions on morphological traits, yield
and yield components of new grain corn (Zea mays L.) varieties

M. Ashofteh beiragi®, B.A. Siah Sar?, S. Khavari®, M. Golbashy”, N. Mehdi Nejad® and A. Alizadeh'

Abstract

In this study 18 corn hybrids consist of 15 new early and mid mature foreign hybrids and three commercial
Iranian corn hybrids (KSC704, KSC647 and DC370) as controls were evaluated at two RCBD with three
replications at the Khorasan Razavi Agricultural Research and Natural Resources Center, during 2008 -2010.
Results showed that hybrid EXP1 and DC370 with 16.5 and 12.1 t.ha™ were the best and the worst hybrids,
respectively. Also, the EXP1 hybrid was better than others for no. rows, kernel depth, ear length and stem
diameter. The results of simple correlation showed positive and significant correlations between grain yield with
plant height, ear height, No. rows kernel depth, days to physiological maturity, ear length and leaves no. Also,
we estimated negative correlation between grain yield and cob percentage. Results of cluster analysis by Wards’
method based on two years data showed that these corn varieties can be divided in four clusters.

Keywords: Agronomical traits, Cluster analysis, Step wise regression
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Effects of moisture limitation on yield and dry matter distribution between shoot
and root of triticale (Triticosecale xWittmack) genotypes under controlled
conditions

H.R. Khazaei', A. Nezami' and K. Shojaei- Noferest?”

Abstract

A study was conducted to evaluatedthe effects of moisture limitation on yield and dry matter distribution
between shoot and root of triticale genotypes. This study was performed using a factorial experiment based on
completely randomized design with four replications, in Agricultural College of Ferdowsi University of
Mashhad greenhouse during 2009. Treatments were two available soil water including irrigated after 50% and
75% depletion of moisture from root zoning (as a check and moisture limitation, respectively) and four triticale
genotypes (ET-82-8, ET- 82-15, Et- 79-17 and Juanillo-92). Results showed that the significant (P<0.01)
decrease in grain yield due the drought stress about 32 percent, but the effects of genotypes and interaction of
moisture limitation and genotypes were not significant. Total above ground dry weight, leaf plus shoot and
spikelet dry weight decreased with drought moisture limitation. Moisture limitation had significant (P< 0.01)
decrease in root depth about 16 percent. Also genotypes and treatment's interactions had significant effects on
root depth (P<0.05). Moisture limitation and genotypes showed significant effects (P<0.01) but interactions were
not significant. About 46 percent decrease on root dry weight was due from moisture limitation. Experimental
treatments and their interactions had significant effects on total root area. Genotypes and interactions were
significant effects (P<0.01) on root/shoot ratio, but the effect of moisture limitation was not significant. Finally,
results showed that while the ET-82-8had the better growth characters, its drought susceptibility index (DSI) was
lower which indicate the lower susceptibility and high yield stability of this genotype under stress conditions.
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Response of maize different maturity hybrids to planting dates in Mashhad
region

R. Choukan®” and H. Hassanzadeh Moghaddam?

Abstract

Twenty local and foreign maize hybrids in five different maturity groups were evaluated in Mashhad, Iran for
two years (2007-2009). Three planting dates (5 May, 20 May, 5 June) and hybrids were arranged in a
randomized complete block design as split plot arrangements, with three replications. The planting dates were in
main plots and hybrids in subplots. The results indicated that late maturing hybrids will have high risk in region.
In 5 June planting, non of hybrids except early maturing group, failed to reach proper maturity. Results revealed
that KSC 704 can be replaced by early hybrid, KSC 260 in 20 May and 5 June plantings, as well as medium-
early hybrids such as KSC 400 in 5 May and 20 May plantings. Hybrid KSC 260 in 5 June sowing, produced
13.886 and 11.698 t.ha™ grain with proper harvestable moisture in 2007 and 2008 respectively, while, late hybrid
KSC 704 produced 13.007 and 16.243 t/ha grain with very high moisture, without significant grain yield.
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Wheat seed treatment and its effect on seed vigor indices from bioenvironmental
aspect

H.R. Tavakoli Kakhki'" and A.R. Beheshti?

Abstract

In conventional agricultural systems application of fungicide and pesticides for seed treatment had been
extended in wide range. This study was conducted to evaluate the effects of seed treatment on seed vigor indices
on back cross Roshan of wheat cultivar in vitro status during 2007. The experiment was done in a completely
randomized factorial design with eight replications. Treatment were including wheat seed in two levels
(contaminated with common bunt teliospores and health seeds), fungicides in four levels (real, vitavax, dividend
and control ) and seed storage time following treatment in three levels (30, 60 and 90 days) were tested in the
experiment . Results revealed that contamination and fungicide affected shoot and root lengths significantly
(p<0.01). Seed storage had significant effect (p<0.01) on germination percentage, seedling dry weight, root and
shoot lengths. Interaction between contamination and fungicide was not significant for germination rate, seed
germination percentage, seedling dry weight and root length. According to these laboratory results seed
treatment with fungicide not only lost seed vigor but also damaged bioenvironmental indices could be expected.
Whenever seeds contaminated by common bunt and epidemic of disease are definitely by emphasis on field
experiment results and different reaction of wheat varieties to common bunt, utilization of favorite fungicide will
be useful and yield loss and bioenvironmental hazard will be decreased.
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The effect of biofertilizer and phosphorus fertilizer banding with Zinc on white
bean (Phaseolus vulgaris L.)

P. Nazeri®, A. Kashani?, K. Khavazi®, M.R. Ardakani?, M. Mirakhori‘* and M. Pour siah bidi*

Abstract

In order to evaluate the effect of using zinc granulated phosphorous biofertilizer on yield and yield
components of white bean (Phaseolus vulgaris L.), a field experiment based on a randomized complete block
design with three replications was performed. Experimental treatment were included of using phosphate and
triple super phosphorous chemical fertilizer at 5 levels (without using of chemical fertilizer, use of %25
phosphorous chemical fertilizer, use of %50 phosphorous chemical fertilizer, use of %75 phosphorous chemical
fertilizer, use of %100 phosphorous chemical fertilizer) and bio granulated phosphate fertilizer including zinc in
2 level (without using bio phosphorous fertilizer, without bio phosphorous fertilizer). Characterizations such as
seed yield, the high of bush, the number of tributary branches, dry weight of bushes, whole dry weight,
percentage of phosphorous and protein of seed, whole biomass and yield components were measured. Results
shows that there is an significant deferent between use and not using of biological fertilizer from the view of
yield components at %5 statistical level and the most yield component with producing of 2275/3k on 1000m2
was belong to use of biological fertilizer. There is a significant deference between the various amounts of
phosphate chemical fertilizer at %1 statistical level. This shows the effect of various amounts of phosphate
chemical fertilizer on yield components, that most yield components was obtained by using of %75 of chemical
fertilizer with amount of 2468kg for 1000m? in the survey of the reciprocal effects between fertilizer and bio
fertilizer from the yield components view and depend on using of bio fertilizer and %50phosphate chemical
fertilizer treatment, seed yield was 2683 kg in 1000m?, that comparing with other level of fertilizer and irrigation
treatment become significant. Reciprocal effects of bio fertilizer treatment and the level of using fertilizer for
some characterizations such as weight 1000 seed, high of bush, number of branches in the bush, number of pod
in the bush, seed number harvested index at yield components and present age of pertain were significant.
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1, 2, 3 and 4- MSc student of Islamic Azad University, Member of Faculty of Islamic Azad University, Karaj, Member
of Faculty of Water and Soil Research Center, Member of Faculty of Research Center of llam, Iran.
(* - Corresponding author Email: MOJTABA.MIRAKHORI@yahoo.com)



&

Agroecology

ISSN: 2008-7713

Contents

A survey of agrobiodiversity in Gachsaran county and influence of climatic fACtOrS. ... ...ovv.eerrrsse e s e 1
F. Hashemi Shadegan, K. Khoshbakht, A. Mahdavi Damghani, H. Veisi and H. Liaghati

Biodegradation of wheat straw by different iSolates of THCHOUEIMA SPP. vv.vvvi.vivesisiessssisseessse s ess s s s 12
AR. Astaraei, M. Farsi, A. Pakdin Parizi, M. Ghaemi and F. Fallah Pour

The effect of elevated CO2 and N on decomposition of wheat straw

and alfalfa residues in calcareous and non calcareous soils.................. i i 0
S. Razavi Darbar, A. Lakzian, A Halajnia and G. Haghnia

Evaluation of growth indices of hemp (Cannabis sativa L.)

and sesame (Sesamum indicum L.) in intercropping with replacement and additive SEries............oeovrvivivenensss i -y
A. Koocheki, M. Nassiri Mahallati, S. Khorramdel, S. Anvarkhah, M. Sabet Teimouri and & Sanjani_ :

Effect of ecological management of weed control on economical

income, yield and yield components of cotton (Gossypium hirsutum Ly T
A. Zarefeizabadi, G. Sareban and H. Khazaei

Evaluation of radiation absorption and use efficiency in potato/Corn iNtercroPPING...........oveevvvveeresseerisssssessrsssssinsssssi 45
F. Hosseinpanahi, A. Koocheki, M. Nassiri Mahallati and R. Ghorbani

Energy efficiency of saffron (Crocus sativis L.) in SOUthern KROTASAN...............vvvevisnessissssassssssssssssssssssssssessissssss. . B5
E. Moayedi Shahraki, M. Jami Al-Ahmadi and M.A. Behdani

Comparison the effect of organic and chemical fertilizers

on yield and essential oil percentage of basil (OCIMUM BaSHICUM L.} ...uvveiirisiieesieissassaseisesesseses s s s s B3
S.M K. Tahami, P. Rezvani Moghaddam and M. Jahan

Evaluation of morphological traits, yield and yield components of corn hybrids in Mashhad climate..............oo.ovvsvvvnennnn 75
M. Golbashy M. Ebrahimi S. Khavari Khorasani and R. Choukan and M. Zarabi

Evaluation of radiation use efficiency of intercropping of

bean (Phaseolus vulgaris L.) and herb sweet basil (OCimum BasilicUm L.) «......uussiisissessissesesesssssseisssssssssssssisssssssin. 85
Y. Alizadeh, A. Koocheki and M. Nassiri Mahallati

_ Evaluation of competition of early watergrass (Echinochloa oryzicola (Ard) Fisher) on rice fields of Guilan.......................95
M.J. Golmohammadi, H. Alizadeh, B. Yaghoubi and M. Nahvi

Using ETM* band ratios and principal component analysis for monitoring of vegetation cover in Neyshabour area...........103
_ S.H. Sanaeinejad, A. Astaraei and M. Ghaemi

Effects of humic acid application in irrigation water on yield and yield components of maize (Zeamaysll)corosioiinns..,. A1
S. Ghorbani, H.R. Khazaei, M. Kafi and M. Bannayan Aval

Evaluation of effects of some important agronomic traits on potato yield and possibility determining of required time of potato

crop to nitrogen fertilizer levelsbychlorophylimeter................... .....................................s.. oo 1198
M.J. Arshadi, H.R. Khazaee, M. Nassiri Mahallati and O. Agheli . '

Evaluation of yield and yield components and some agronomic traits of white bean genotypes under Karaj climate..........129
M. Ebrahimi, M.R. Bihamta, A H. Hosseinzadeh, F. Khial Parast and M. Golbashy

Effects of genotype by environment interactions on morphological traits,

yield and yield components of new grain Corn (Zea mays L.) VATEHES. ..........e.vveiiuieiserssereresarasssessses s s 136
M. Ashofteh beiragi, B.A. Siah Sar, S. Khavari, M. Golbashy, N. Mehdi Nejad and A Alizadeh .

Effects of moisture limitation on yield and dry matter distribution between

shoot and root of triticale (Triticosecale xWittmack) genotypes under controlled condition................oovvvsvsereeressennnn.. 148
H.R. Khazaei, A. Nezami and K. Shojaei- Noferest.

Response of maize different maturity hybrids to planting dates in Mashhad region...........o.ccveevvvvvseisssssssessssesnrsen 158
R. Choukan and H. Hassanzadeh Moghaddam

Wheat seed treatment and its effect on seed vigor indices from bioenvironmental aSpect...............coccooevrivsvevsenssninsn.. 168
H.R. Tavakoli Kakhki and A.R. Beheshti

The effect of biofertilizer and phosphorus fertilizer banding with Zinc on white bean (Phaseolus vulgans L) .................. 075
P. Nazeri, A Kashani, K Khavazi, M.R Ardakani, M. Mirakhori and M. Pour siah bidi . -

Englich abstracts . =~ ; Ok Aas




