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1- Helianthus annuus L.
2- Carthamus tinctorius L.
3- Nigella sativa L.

4- Zeamays L.

5- Phaseolus vulgaris L.
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4- Sorghum bicolor L.

335 o 355 Sy5lan 3,Skas 5 4l 3,Slas oole

g ddlaio yo bylud 4 asg b el); oS cunlio o515 Cls!
S 3y i e Jelgs (S S5 3590 Bl Ol
L (F) sl e jpmcite Uy ely ol culdy collB 5 Jpase
Blbgy oo 1y ey MalS' (LS by o Sloj i o515 Sl
asly 5y Slas 3y50 50 i 45 WS ol ialS a3l
Ol s B Jganme jlade o515 (RIBIL g 5 A8 (o0 Go
(Siglgn 2yos) St o3le )90 )3 yidy &5 lo ol dm 4
L) oo oty 55 a9 ol Jiol38l dgg cpl b (FY) 05 o 300
Anly 0, Slee g ol |y ag SO0, Sloe ialS (gllas ao
(YR) s o il ) s

o515 Gl L a8 1o )5S (YY) oliSan 5 (S
OalS 8o 3 WAy jlia i caye o 0 &gy B 4 ¥ 5l auS
DSl GialS Lo YA WY 5o caby jasld o cél
5 0 Sos o jyacile o515 31 2b5)T L (V0) pl)Sen 5 (£9,8
WS 5l as Sy aoed ol 4 douS (18 90 3 Slas (4l
039 «JommsS 5D aild dlami gy 50 JouaS iy j i slacale
OhLSed g oMl 35 o dize oS Gy asls g &b Hlia
S oSS Ve 5 & AN 5) g 0515 8 oy b (1)
L g g gladle jl )l 0)9d) 52 slacils boj)le 5 ()3
Ol 2255 33 (0 slacdle Loj)le )LSG 5 52 slacile boj)lie
3y90 Olao plod o (gl iz jolo 4y HeS8 g0 2 oS Al
s b 3wl 3 Slas g il (5 g 5> il Slas
T (o dpge Olbo pll )5S 93 ol e I oS x>
PV

o 9 Sid o3l Iy gme Liol33l (YY) manl ol T 5 355,

Y . . o el ¢

amg ) b gladide U8 g 4 o815 GRIBIL] Sy
5 glog ey g 0ad ploxil sl g gls 25,8 (3155
25 e 1ol 5 wls 5 Sk s Sily B s (7Y ofySen
9 olslind .ol xupe yie jd g B0 4 Yo 3l (WST5 (alsél 3
i sladile J3150)53 5 455 w515 Sl oy b (V) 03ljell i
b &S Wy 4 cpl 4 )3 3 Shos 5 Sijgled )90 Clogad
b M Jgbo Lol el yiol58l ails 5 Slos g o515 il

1- Phaseolus vulgaris L.
2- Medicago sativa L.
3- Lathyrus sativus L.
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Table 1- Soil physical and chemical properties of experiment site

oS cdb Colar & ] KWt o
& 13 pdiged A oSS! Js oyl il 8
Soil texture EC N total Absorbable P
Sampling depth (mmhos/cm) pH (%) (ppm)
0-30 cm clay o) 414 7.24 0.038 7.21
loam
o, o)) ) P &9s ) o2l )
) o Colw oo 6 Gl LB wla BB e L6 s JB
Clay Sand Silt  Absorbable Mn Zn Cu Fe Absorbable K
(%) (%) (%) (mg/kg) (mg/kg)  (mg/kg)  (mglkg) (mg/kg)
39.2 26.5 34.3 5.59 0.38 0.58 2.32 223.5
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1- Echinochloa crus-galli
2- Convolvulus arvensis
3- Alhagi maurorum

4- Chenopodium album L.



dS O Slos gl32l 9 0 ;o (6 Wlho g S (o515 g 5 dde 3l 5,k slroygo

4y

K[oanoadsal ‘sjaaa Anjiqeqoud o | pue 946 e JUBDIJIUSIS ., PUR, JUBDLIIUSIS JOU (SN
SU =7 e 5 € e LD o o eepd <M 9 6 <Cor oo

S¥0T 18°L 961 8T'SI orel - (%) "A'D eloh oo ()
£9'St 91°0 8€'9 SHTO 8€'0€T r [e10] s
9¢'8¢ S0°0 LL'T 81070 1095 8T Toarg b
«w99°1T w8070 w0TT wl000 o TFI101 8 axV axV
L07€91 w1070 wP6'S w P00, .T67008 z (g) Ausua ue(d 159 8 (D)
wL0'8T 801 L9L0p LETST O, L89T1 v (v)pouad say paspy 8o 905 ( apal ()
L0191 FT0 w 8T w9100, LTOVS z uonedIfday Ll
a“”wwun._u waua| (s et Jd)oweIp Y3y " B
s amsde) Ul SAYIURBIQ JO “ON Euam, En._n— A'O'S MR o o
¢
(6F7 sk s mgv (o7 gv #ev _n«_M.,
i3 T forC (e Gl (‘3
AgD Lo saaenbg jo ueay

syuauneaa) Ayisudp juejd pue poridd 3aa) paam Aq pajdajje se awesas jo syea) [edsojoydaow Jo SISA[BUE DUEBLIBA -7 J[QE],
b 4 MR ol §F e oo AlEEINT gnar pom A S ¢6fe )79 (€ oo o 6 ¥ ey



ARV

WA Lol oY 0 ke XY ol (55,0l @sliow g pale) LS cbilis & pi

€ 7l oD g Om ¢ (b vl o & (oD s o (e quazoyip APuediyiudis Jou d1E UWN[OD YIBI Ul SIS JB[IWIS YA SUBIJA]

v L6EE B76T B6TE B 180 ® 99°'%9 8T 8T
Qe 0T'6T € /87T B6TE € /80 Qe 1996 1 il
qQS9'LT B6T egey B 160 q.L0°0S L L
(;w /serd) Ansuaq f59 (Fep o€ ol AR)
eoF ¢ B6TE BOF'S BZL B CEOL potiad 211U ayy Ul 231 pAdM = (¢ aprarll o 7 bl
BELTE qe 60'¢ LA NN q96'0 B 8S'F9 eoudgrowe Jaye sep 09 o (60 B Ol o
€ L9°6T qe [0°¢ e70Y 290870 qe 79'6S eouagioud 1aye sep O <3 (660 (ol oD
68T 99 69T qs1e 2990 29 9808 @ouaBIawWa Jaye skep (g AU RN
© 86'8T 2 1¥'C 2660 P 8T0 2910t pouad a1ud oY) Ul DUSIAIAN] s A s’ o€ o 6o
pouad 231 pasap 6o = | apoard( g
(o) (und) wd)S urew (urd) (o)
3y Yrsud| ul saydurIq JI9)oWEIp sy
arnsded ysaryg ansde) Jo roN [LEITS jueld JudUI)BIA ], ..,.J«
(o) (Fmeext) e o1 () (o)
s s bl e Hev
(fen3 (667 a0 oerje ol (‘a3

sjuawijeaa) AJisuap jue(d pue poriad 33.4) paam Jo $333))9 djduurs Aq pajdajje se awesas jo syed) [easojoydiow 10j uostedwod SUBIA -¢ d[qe ],
b0 - e N oo AR gner pom | mce cbfo T (€ oo & 6 £V e

o s Fr o ¥e b gpedle jlgile lajleg 3 3929 cal b
Al 008 a5l e 59y P09 Fe 5l JBG £9,8) (50 S ]

Sl o > alu jlad yrizman (Y i) i oanlie 03 0)93

L 15 sl s o 15, a3 oo plo 5 5yl |
59050 9 Yo U jyacade 5l ghle g udy0)90 S o 5 mdile



VA s o Slae slizl 3 05hes (50l Slio 1 CulS 05157 3 5, cile 31 s)le sloyg0 5

9 VAN Sy g 4l iz jobb d mipe yio D g YA LY ]
OhLSen 5 (sgwge (owpp 2 (1 Joio) €L (uljal aoyd VYA
il S50 13 e oo > 3200 4 VY J o515 Sl L (1Y)
I O] s iz oyl bl iol38l asyd VYO &g glas,l ol
2295 CeS 9SS 55 9598 pw g M G Sy il
4o 48 (595 el Gl By 2l do pa il (g8 (99
oS Lgl_m[n‘.\il o <ols, 9 ol oS Ay o0 @9“5 UJL sy
$r95 w258 (bl g Wb Gl piads il Ol Gl
Cel lg oo Jalge (nl degome a5 3 pdy e 9o 35 (eS|
3 JgeaS sl € 5 90 i) el 8l 5 ooy Soleo Jsbo 21381
P35 3 (V) dmw 5 (sole @l b dons (ol 33,57 (300) el

Sy cdsllae

aySlac £l 50l

5l ssle oy90 ool 31 a S ol Lis Luils,lg do o gl
J52 39 5 JgesS 53 415 31385 goyn st 53 S a5 5,0l
03l 53 Lol ol )3 55 cow (p</+ V) (o3 gine yoboau 1y s
g b b ine gye o 3 JouS Slas Cdo oS o815
3ySes Cdo o 8 B2 (515 9 50 kel gle 0y93 Jilite
(¥ Jos) 25 )l gime 3 )Sdas slial oo «Sojglge

Soae PY VY (Lo U mipe yio )0 JouaS dlasd o i
A G 45 ol Cund 4 055 )93 S 3 jracdle Sl g)le o
Fes)be 5auby )90 ol U jpn slacale Bl lalas
Gy & S G e Sl e ey ¥ g Ve U jpeile
S cpioman (O Jsdn) 390 )0y 0 (s plp VY 5 YIFD /AN
i2LS) 5pn sladile 515 699 Jobo el b Jsea 53 4
4SSl il ()b sne sk 4 (il Sl ke 0)9
Ay 0y9d JS 50 jacale gyl jlad o JowuS 4o aiby ol
0)93 9 35y 0)93 I b jya slacile S35 (slojlos 4y s
JPaoeS b s jl e Je) Fr g ¥ Ve L pdile Sl g)le
S J0y93 0 o> VoIV g UANIY VOO iy 4y sy g
Jhoss 3l 58 )5 YIPY :Sle L &y Jlim (59 e (0 Jgo2)
o L die s o8 dal ooty 05 0y90 JS 0 jymdile 1 s)le
(olel gl LS b s Sl g gy £ b jpedile Sl (g )le
Sssle 90y )90 sl U S5l slaylass 4 s Lol il
@9 e 5 p Sl oMb s 5l e gy Fro Ve B pacile
(B Jois) 29y (gduoyd MR g VWYW/E /Y iy

VA g YIY N8 SN 5y 4 Jlapme 550 5 b a5l e
Frm 5o Ve 3 15 0)9 958 b izmod 2392 5195 52 s 0l
LS ©)paB by 0)90 IS 3 jacile b IS g 4 S
Jobo 9 3o p AYIY 5 2o IV i a5 o ine jo-bo 4y doxiS
A Cuad o D MY 9 YOIV i g )1 dre jobo &y JomsS
Sy g ol bcdl yials wdy oy IS )0 e cale | g)le o
AouS A8 e g 9y Fe 9 T U e e jl)le slaless
S5 51y 0593 JS 53 5y il 1 )le slas b gl ine plis
(¥ Jsds) Ml JgunS s g ool ablos cblatil Sl

0)9> alS) o lacile Jol 0)9> (li8l o slai 4
95 sbdile gilulale 5 i) b I (52 sladile jl )l
Gleo ials el die Codgizme 5 0lS (gituwsd g ials
el b ot dlaly (l> as i slawy .l ol douST s,
Ly a4y £liy) 3o ol 3 45 ool 51 5 (V4) 3,15 iy
Bl sl ials wl adl, LtalS jmdle | ole oye ialS
lacile J315 0593 (Al L (pizmen adl o i) 5)90 (oS>
Ols 9= b 5 0l b jym glacile b <o) > 4 e
Cowlio Ay (glp S 0g3g0 ol dlge 5y slacale 06,
by S 4 e Slgige 35yl nl g (V) Moo (ialS olS
e IS Bl 5 S ols sloasls g coles 5 ¢ oS
e Al gsto S lste 4 Bl oS Ll 5l Ylanl ogMe 4
sy byl s oot anl e Glus 4 0lS 3 Slyag S 083
-l 03 4 Wapll o 5l 350 (i Slge stes sk jymuile
et ol 4 395 oo ool Bl )3 05 0,35 Slge 1 oielj o
Job bgne (il e )l (g g0 il dBlu JlaB alS )3 5o
oEalS & plgi e 35 |y jpslacile S5 0)93 (Rl L JguS
0)9> (b )3 5y ladile join Lalpd )3 doxiS (g jiwgd Jeuily
O3 9 Mo o )l By Gl oS Jedll pSe g9 S g 085
(F) ooSad 5 5ol s o S 5> a5 s 115)
cladile J315 Lyls 31, @b M Jsb cedoys YVIV s
3 (V7) ohBen 5 ssle (dlal g (85 Jow ) j9) WV B 5
plos Jols Lulyd )3 1) pgS)5m JsSly Jobo (g0 )3 VOIY yialS
xS )3 (TA) l)Se g (VLS 5,8 ()55 50 slacile Juad
2 (V) dghenl 5 (gad 93556 13 (A) () SKen 5 paiegs iz
S e JB150y93 GRIEIL 1) g gl)) (Lol j5 55 Lugd
OBl e (8) o)l 5 syl @l b @l ol 08 b5
i spmlacile 31055 0)9 Liulidl L olS msasls o8
S)b calkae

o515 ORI b (e a5 JguS” 0ol €8] 5 592 15



Yoo

bl XY aler 1((55,9LiS @alos g pole) plalS cblis 4 2l

Lewsli Y o

WAA o

SU o o5 % 6 g Fp L oo o oo <0 @ 6 | fer oMo Kjoanoadsal ‘sjaaa] A1j1qeqoad o] puE 046 18 JURDIIUSIS 4, PUR,, UEBDLIUSIS JOU SN

€T S8 o4 0€rl 9¢'sT 0tr'Ze Yy €Ce Cradt - (%) "'AD
8'0FFCSI €0°L0ST 88°9L 8°6£T9PSE ['Z891¢1 #01°0 1SLvL €16LLY 44 B0
8'1686C c0°SLY LL'TS 6'CLTE09 L6181T €200 991°1 Flevic 8¢ Jong Rl
su C0018€ su OV EIE 0L 0t 0" TYSPSSI su 886651 «E10°0 «9C1°T w0'60L1E 8 dxV dxV
L0EseLll s 67 PLY *CCS1T 9 01LELIY] «P'8C6L6 #+9€1°0 #xLTL'8 #x6° 10107 [ (@) Ansuaqaueld  is¥ % (g)
: : . . ‘ : : : W) e (V)
LoroTseel L. S 7680T *L¥'T91 ++0'9880L0%C #*x9 TLLIPEL #xL1S°0 #x0S711 *x8'11060¢ ¥ pouad 231 paap bto (s
su LVOEEY] wt'L86] *LS'6VT uC 96LETS #*+8'€STLEI #xSYL0 #%L5C°0 sl "§956 [ uonearday =0
(w/a3) spaam U/Spaam (24,) xopuy (ey/3y) (ey/33) (13) JySrom dea/spaas uy/sapnsded p
Joysm Aiq JooN JECINLS S| PRIA [Ba130[01g PPIA weLn SPa9as-0001 ‘ON ‘ON i
. - " A'O'S 3% n.u.ﬂ...ﬂ_.ﬂ.
Sia of ol o2 K FEEe < cee of g of ol £ £ -
¥ - . e
P Siaald ¢ i PV _q_ .
N8
o evie 50 bk ol Tors’e sorste §o eevje oeve
FAnsH? Lo saaenbg jo uvapy
syudwyeaa) Aysudp yuerd pue poriad 291y paasm Aq PajIdJJe se SPIIM JO JYSIOM AIP PUR IIQUINYU PUB JUIESIS Jo PRIA ‘sjuduodumod paIA Jo SISA[BUR dUEBLIBA - I[qE ],

<ré( 3-mER ol 60 e (S sorsler 3orslt gnor € arie € 600 oo s & nom K (T cbfa ) (§ oo o1 6 Y e



PSS oSy g 50 ale 3l g,le gbroygo

Sdos sl321 9 0 ,Sdos (5,0l Wl

dxS S

Yo

o 0 AR o < o (P jece e ol

“JURIAJIP AJURDIFIUTIS 10U 1B UWIN[0 YO8 Ul SIS JB[IWIS YIIM SUBIJA

q.L9€0T qL8FE qrrel BTITILS BHEE BTeee BLOTHS 8T YA

qELTPT q00°LE E6CT61 B 1€9CS BOC'E BTTEE q S8 Sry 14! I\

BLOTLE EQYLY el661 qIL0EE BOV'E BCgee 208°L0E L A
ANE\wEE& Ansuag K15 (Brp of ol AR)

orrad
2000 2000 B6LET BT9€16 BL9E © 860 B TLOF9 - QW ur 013 poam A | apelt o€ o ko

2L9TT 200°¢ q€L8l qot'eL9 qe [S°E qITLE B ZELO9 3oudB 1AW Jaye sKep 09 g (60 F0 ol g

deeell 29 00°1¢ qL68I 2 $6'90¢ 9 LEE qreLe qL9°06F aouaBIowWa Iaye siep O SSLEN Sk el

qvE£0ze QeCLy 285 F1 P TiLTT PI£TE 260t 2¢07192 20uaBIaWa JAY. SKBp (T A RO (el o

ourad .

®00°L06 LR 216l 396'8S PSOE PLOGI P 607191 amus @e_us. SOUSIAMINY] mis” A ol C ol o el

pouad 231 pasam 6o (5 ¥ sl g
ANE\MV Spaam L/Spaam (o,) xapuj (ey,/3y) (3) ysam dea/spaas NE\S_:ENQ
w r . nﬂ - ., *
Joy _95. d Jo oZ. JsoAleH PRIA Ule.LD) SPaas-0001 ON ON JUOWBALL ot
ol ) el R (%) 1) (s°) : -
. o€ b o€ ot R
et (s sialald Hejro (st e S .
cevje S oevje s
660 o eere g ) Forsec ojre 100

spudunyeda) Aisudp jueld pue poridd Ja.aj paam 312319 Ijduwis Aq pajddjje se SPIIM JO JYSIaA AIP PUB JIQUINU PUB JWESIS Jo PRIA ‘Sjuduodwod paif 1oy uostiedwod suBdp -G d[qE ],

b o ey AT 1P sorsier aershe gnlr 6 vy € 600 e oS & pon 7 e <80 ) (€ oo &0 6 f 8 K



WA (Ll ¥ 6 lods FY wlor 1((55yslisS asliuo g pale) LS clili> 4,5 Yo ¥

9 S5 olaws ials 4y onie Jelos pl Eoemme 5wl atdly il
Lol 33,5 o0 g 10 JgunsS dliss L;l@g g 0ad g, gl (6y9)b
S LSl bl & ol 3 B9 0 (08l e
2 JoS dlas o me ]38l aSly cunl 03,51y digy 50 JgumnsS
095y 475 | Jols ol ol andly JLod 4 35 1) @ipe o
PSS 55 oan 290 28es il jppile J3145 e il
o 390 35Skae Sl olad y 5ym cile JS o a5
2 asb ol cxye e 33 JgwnS s Glis oS 4400 & Dy
s Gygar Culby adls g b 5,Sles il i e ¢ JounS
Al 5 30 ¢ JauaS 53 il sl Glaw W (S5 Jole b bLS)|
2oadl tals s Ciyea o515 iali 8l b cudly yesli g
S diapo zdaw odiad s el &l a5y (slayloges (Y JSE)
Sy i cniS (51)5 5 jpaile JpuS by Jole 5l Sy
Slaw ials alaals )0 (VW) dien 3 il o oy p 9y90 Slaw
oSS ORIBIL | @ye yie > adgs slas (LIl g gy 5> adgs
S s xe ials 58 )55 mpe yie > g YV/V 4 V/¥
VO 5l w81 Gl L cqpe oy pls sl liil g g )3 pli
(¥7) OhlSon 5 (o ybdew Lawgs 3955 )3 @ipe yio > &5 Y0 4
P b citllas y bl 5isd gl b o canl odd )55 55
g5 dm by Jlie g 5 )3 )3 (V) LS 5 (el aslllae
o399 il Ly 5 8,5 5 5 e 5115 53l o o5 ine
g STy Ll ol lis ags 1) aials gy &b Yl 59 S5
ol Gimgiy Ly aS il &l lia (459 59y 2 b sire S

Sy cdllae

dily g yslac

Cod dopd S Jloss] pdaw j0 il 0 Sas o 0b LS il
w515 8L oS 0y B s 3 9 5y il Sl ()l 0)90 b
2 S5 oSl g jpdile jlole o) Jlite 1Ll wed)S 1,8 &5
OSbee b &l 5 Shos iy (¥ Jgia) 0 )l gtme Cdio (1
J5 35 e jl)le Jloss 4 bgiye S 3 S ol WY/EY
Sl b 550 glacile J515 glajlogs &) Cans &5 392 005 0)5
O e Sl g 59y Fe g ¥ Ve U padile jlg)le g 055 059
Sl MY g VA F A0/0 sy da by mixe gy 3 aS
(0 Jg22) 92 )13,95 2

4 oo jyacide Sl gyle 0y93 (139 oligS duy oo Yl &
a (o)) olS (yied (i (a5 5 cladile s wads

o rod L jpe sladile J3105 09 Job taljal Yieas]
025 5oligS (28 050 b 298 o0 Crge (Jae glie 4y (2l)j ol
59385 Cogo ($yieS (Sloj 039 13 JouS 5 590k sl JS Mg
2 ash ol 5 mdaw dnlg 0 JowaS dliwi ialS 4y e Coles yo
sy & Sl ly g 55 13 115 2015 a5y
SFiwgd ) aite Cugine 9 xS L e sladile e (SYsb
sladile J319570,93 (il b JgusS Jsbo (il 55 g (1008 y28
U (o 9 (Y0) Sgmose 5 (Sl Ceils bgrye (¥ Jgiz) 5,
SFessle sleg & 25,8 (0155 (lails psSyom 53 52 lacile o)
I 555 3l by 0y93 Sl B B Jlass &) s ppcile
S g xape yie yd JoSwb dlis )3 cui )5 A (cod Yo/F o Y /Y
a8 2ol olts 35 (V) oLl 5 el 290 3095 52 JsSly 5> 4>
(A e Sl g 5y W U 5pm slacile J3105 0)93 Jsbo (ol
Syl JUis a1y I > by slaws (shoyd YA/D ialS

Hssbe 0y (ials g Jolas )9 (Ll L & sy o Hlai &
Syt glie (0 J9az) jppcile Comar (Rl > 4 pcile
(@i Cudghoe & yoxie pal (pl A oAb s jya Sladile by
oS ial cslmplasl ay o JUisl 5 (¢ 32tungtd slgo as5 als
b (L Wl 5 (g ol 3 929800 ()

(A) Ohlon g pasiosslizes g 2S5 (YA) oSen 9 (VLS
iy 0y93 (Rl L L) 4y Jlia (g sl dne (Al 3956 5
(¥0) 5o 9 (Shlw adlllas 1> (yrizman 33)S 43U 50 slacile
srcids Sl gyle slas 1 (pyS YIVA) a5y Sl o5 oyt
4 o WYIY g ¥F OY/A s e ()5 p 5 48 sal oy
Pl gas SpAF do e b 35 slajlos 4 Caws cui g
8l b gl () g o b ples U8 5 JsSil s b
g £y oS ol g1 e g 53 (V) (6300l 5 somee slo
iy ad g dls e 3 olie olie g Ol Gds el i il
Wb pRl gy xe ysbo 4 &l Jlia 55 1 g osd )5 sl
S cdsllae

S YA QY 5l oS5 Ll b as ol lis b 1, Ske duslde
Sygb 4l (Bl gy @y o ) JguS Slasi cpe yio
Sbrog)S y adlllae 3)50 (SlanS1y )3 @pe plo 3 JguS Slass &5
P A YA\ a5l oS5 il b g a3 15 Sl o)Ll
B Jodn) )8 lag ili8l ao > VEIY o ¥F/A i 4 mupe yio
53105 ¢ B gl dgng pas cle 4 L ,m YU 15155 55 Yies
@S onls lada @ )5 dis (pizmen g &g > 33 Jobo

1- Glycine max L.



Vo oS o Slas glial g0 Ko 5ol Slio p CudS o515 g 5 dile 3l sl slooygs il

ool

S25.90 93 0 Slas

3 syle oy0 oolw cly sl as ol s uilylg 4500 guls
Sane ypboan 1) S fglen ) Slos aSs 151,54 jracile
g syile S gle 090 Jlita 3l ol )13 ,sb cow (p<-/4Y)
(¥ Joi) 48 Jlogime 203 O o )3 oo (] 2 35 g2 o515

oSS g sradile )l 09> Jlite 51 sby (ke dulie
5 3-8y 09> JS 3 jrecile Sl gyle lajlas a5 ol plis @55
P55 VA 0815553 (08 jow I g 59y £ B jpadile Sl g)le
LS )3 p)S ok FoYA 9 OFON iy 4 oSl b @pe i
o 9 28,5 )13 5 ()lel 09,5 5 Safgls 3, Slae iy L
L@y sio 2 SV oS15 g 085 090 JS 3 jyacile JpS pae
) 5 Sl 3,Skas (2505 i 53 5ok VY (S
—o odlin V SS 0 &S jelaslen (Y JSE) b olaisl sgs 4
Feoks slajlas o adlllae 3)50 slapSly o o 3 205
P i e U gladile JpuS 5 03, 0)93 JS 55 j0cile
oanltio 1568 olage g 135 51 ool coglis 1S 0 oo

13 55 ghe Jaslle LS cle 4 Slge gadse ol
bl ) )3 550 gladide Jho ud) g jpan (el pas 5 4 j
O gl ey 59y B U jyecile jllas e (nilaeSS gl
8l (B Jou)

F STy Gl R Sojglen 5Sos )l dne Sl (ppionan
5 0 dde ol slajless 5 @pe yio 3 A YA QY
jeo 3l e ey Fe g ¥ e U e sladile JpuS 5 055 09
SFx g ISlale S5 3 @pd & baiye lgie |y 08 (5
e &S sl Jbb jo cpl iy i slacale b souS 0,
sleaale wad coldy cde 4 Wby 0y90 S j0 jracale S pae
oL Ay g 1) 1Sl 1S cloigy o] (sllagle 5 5m
s a5 oS il 8l g asdl rals cud 4 souS p Suis
33,5 1S Sy3glam 3,Skec I3 sine Lyinl33l el ol dtadlgi
2 (VF) Sgaenl g 5308 5 &35 3 (V) ohlen 5 g peel (7 JS3)
Jsb 2l L) (ol); oS Sujglsn 3 Sdas (2ol 55 508 Lug)
33)S ) el Sl )l 0)93

9)0_.{‘ )I 9 00 Las 9 u.’l..\_c .)|9_A 4;.)] Y= 35ke LEEO@ @Ln
dar b dxo GEalS 5 )b 5l e slacale ColBy 5 xie Cudgase
ol A oS a5 Slas il 4 oo (O Jgia) 3,Slee (4l3s]
cde 4 Baee 35 090 Job ialpdl 50 @jlie 4 ol
Rl B g ate Cugioe (B Jgia) jacile (wloge (hal
Ay aous ash o, Slas Jb ne (talS o0 Slee (gl by no
s 45 o (s 35 5555 13 (1#) digaasl 5 5508 5 (13) e
L g arah el obls al o Slas (gl bze (31 3105 690
oz ol ay ash oy Slos jya slacale 3145 090 ils8l
b calhs pobs 35 gls L &S Wb o ials
YYIV i3 8l el cpo yio p3 &g YA LY 5l oST5 a8l
9 0F lanSys o ag2g 0l b ad)S wouS 4l 5 Slas g0
s odaliio by 5 Slas )3 (g)b me gldl mye o 40 wg YA
Gl 3l baas @5y o515 Gl 3os ol Ll )3 (0 Jsaz)
e e (B Join) o dnly 53 JgunS Syl e ol B
S STy Hli8l b sl oy Canl 0 douS” aily 3 Slos o581
5 i slacale colBy mals cle 4 ppe g0 A YA 4 Y
Fdi 5300 o nlpli g (2 ol S aw (A
daw d3ly ) (SFtwgd ©)a8 Gialidl g By 5 5l oS
a9 ol ol o il 38l (o)l xe yabds olS pl 5 Slos
§ S 55 als 3Skae o g 5yl SIS o S gme )
lacale bojyle 0yg0 ]38l b asuS” &y 5 ) Sloe o 50158l
Ol 4592 0515 Bl (g S ) 3o rimen (¥ JSK5) 092 50
e )0 4 VY (ST b g 0)Sles s (0138l 5l S caw
¥ JS2) 051 ysSe o 51 sy o GERKS Kig) s 9 @2y
3, Sles oSTy lial b oS oy flis 50 (¥Y) o) en g (gomwgo
L il oy Slos oy yiiig &S (gybdy <l (io]58] 265 50w 5o alld
)1 Zoye ye D ATy VY PR AL dbbpf‘).» & Cud 45.)9.3 FY o)
u_:l Do )IJ)P).} §d—o ) veIv 5;‘%/0 Aird iy A (ST
2w olaw (oS5 il b s ya &5 W0 )8 (6 S don D pdizee
Ol 38 Lol asssls Slis g )b dxe uss &b Hlin 159 5 JeSOL
Ay o ash 5,Slee b bze yiul38l cpdaw sty 5> JoSSL dluss
0 Sles g1 3V 55 (Y0) o) Ken o ST ciily Jlisay 1)y adaw
Cou o dnlg 50 M s olaws & 1) YU (claoST5 50 cyd



IFAA laanl oF o lods XY al (6559l buo g pole) (LS cbilis> 4y pis Yo ¥

Grain yield (kgtha) 4l 3,8l

No. Total pp 5 350 dle J8 sl

Totalweed weight (grimd);s e ¥ o9

Totalweed weight (zrmd)j,n dle ¥ i

weeds/nt

Fa—
WS wa

=3

e R W W
-]

o

Pt
Do S

-1

=]

")

[ A S
v

w o

=]

2x2+9.0016x+ 53.093
09948

-0.0004x3+ 0

20 40 60 80

Weed interference period s uile 1y J315 055

-0.0003%3+0.0393x2-4.134x+ 11412
R*=0.9%6

T T T *

20 40 60 80

Weed interference period ;. e U J51.5 5,35

1000-Seeds weight (zr) 4t /58 059

Totalweed weight (grind)jn e ¥ 53y

1000
900
800
700
600

500

400

300

200

100

Cudtay adld
+
i3

Hary est Index

a4
+0.0103x%+3.0503 3
=1 = 39
]
E 34
S 2
F .. ¥=0.0002x% - 0.029%%+ 1 3883x+ 16.131
3 ¢ Ri= 09993
£ 19
A
= 4
. . . . 14 . : : .
20 10 60 80 0 20 10 60 80
Weedinterference period j,a e s J41:7 o553 Weed interference period jys ile U J50.35 oys5
700

¥=-0.0032x3+0.6118x7-39.502x + 03.93
R2=00088

x+2.4019x+ 157.21
9042

y=-0.0022x3+0
100 R

No. Capi? apa yia 3 JpumsS o)
=
8

20 40 60 80 0 20 40 60 80

Weed interference period jya Jils U J515 8,55 Weed interference period jy» cile Uy J51.5 8,53

-
v=2E-05x%- 0.0011x+0.1124x+ 13.708
R*=09236
20 40 60 80

Weed interference period j,a il U J51.5 6,53

A0S 3,50es (5151 9 2,es g 0 e J S Jole Cliee o 51 ygmw )5y 4500 - JSWS
Figure 1- Regression analysis of different levels of weed control on yield and yield components of sesame
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Figure 2- Regression analysis of different levels of plant density on yield and yield components of sesame
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Introduction: Oilseeds such as sesame (Sesamum indicum L.) are one of the rich sources of energy and
protein that form the second most important food resource of the world after cereals. The factors like suitable
plant density and weeds control are important for maximum economical yield. This crop is highly adapted to the
climatic conditions of Iran and is highly tolerated to the drought. Therefore, the objective of the present study
was to investigate the effect of weed free periods and plant density of sesame on yield, yield components and
agronomic traits of sesame in Birjand, Iran.

Materials and Methods: The present study was carried out in research farm of Islamic Azad University of
Birjand (Long. 59°13' E., Lat. 32°52' N., Alt. 1491m.). This experiment was performed as factorial based on
Randomized Complete Blocks Design with three replications in 2013. Treatments were including weed free
periods at five levels (weed free until 20, 40, and 60 days after sesame emergence perfect weed interference and
perfect weed free) and plant density at three levels (7, 14, and 28 plant m™). In this research morphological traits,
yield and yreId components of sesame and dry weight and number of weeds per m? were measured. The texture
of the soil in research farm was clay loam with the pH of 7.24, electrical conductivity of 4.14 mmhos cm™ and
total N, P and K content was 0.038%, 7.21 and 223.5 ppm at the depth of 0-30 cm, respectively. Data were
analyzed by SAS statistical software and means were compared by Duncan's Multiple Range test at 5%
probability level.

Results and Discussion: Analysis of variance showed that yield and yield components traits were
significantly influenced by plant density and weed free period. In addition, plant height, stem diameter, branches
number of main stem, length capsule were significantly influenced by weed free period, but plant density
affected only on plant height and first capsule height from the soil. The interaction between weed free period and
sesame plant density was not significant on all traits except biological yield. Means comparison showed that
increasing of weed free period had posrtrve effect on morphological traits, yield and y|eId components of
sesame, so that capsule number per m? increased 3.98, 2.45 and 1.1 times, respectively in perfect weed free
treatment compared to the treatments of the perfect weed interference and weed free until 20 and 40 days after
sesame emergence. In addition, seed number per capsule increased 155, 20.2, and 9.8%, respectlvely and 1000-
seed weight increased 20.3, 13.6, and 8.9%, respectrvely The highest of seed yield (913.62 kg ha™*) belonged to
the perfect weed free treatment that in comparison with treatments of perfect weed interference and weed free
until 20, 40 and 60 days after sesame emergence had superiority of 15.5, 4, 1.8 and 1.3 times, respectively.
Moreover, results indicated that in the perfect weed interference, weeds number per m? had superiority of 22.6,
3.7 and 2.4 times, and weeds dry weight per m? had superiority of 40, 8 and 2.8 times, respectively as compared
with treatments of weed free until 60, 40 and 20 days after sesame emergence. These findings can be attributed
to the increase in competition between crop plant and weeds for growth resources with prolonged weed growth.
However, increasing the weed free period caused lower weeds emergence and growth and hence greater
resources uptake by sesame plants that finally increased yield component and seed yield of sesame. Means
comparison showed that the increase in plant density from 7 to 28 plants m? increased capsule number per m?
and seed yield by 76.4 and 72.79%, respectively and decreased weeds number and dry weight by 26.4 and
45.39%, respectively. It is seems that higher plant density per | unit area caused maximum usage of production
parameters and on the other hand, suitable density (28 plant m?) increased the ability of crop competition with
weeds.

Conclusion: The results of this study showed that both weed interference and plant density, are the affecting
factors on yield and yield components of sesame. The lowest yield was achieved at the highest level of weed
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interference and the lowest density of plants per square meter. High plant density is effective in crop yield due to
reduced weed interference. Also, since the plant is susceptible to weed growth in the early stages, increasing the
free weed period causes rapid plant growth and increases performance. According to the obtained results in this
study, the best treatment for high yield production was perfect weed free and density of 28 plant per square

meter.
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