Iranian Journal of Field Crops Research
Vol. 8, No. 1, Mar. — Apr. 2010, p. 167-176

s e b
LA GiAy

Olnl =155 ety iy 4y
VEV-IVE o IVAR Sl dyl — (32059,8 ) o o A ols

b}l}'usL..i'SJJwbﬁjd‘éé&ﬁ&%dh%}é‘f}'wjﬁ

s g 5 Il p S ) g

v

i 3L s Lo, "ol 03 - " ai Lo ke

AP 223l 55 fo 56

LXVLCES

9 w5 Hlhsbate cpio el ol (ol laplas )3 il S g lapgS) bolrereaiST (abj)l 3 (oolil Jole 95 CblS’ s 9 oS5
2 Jyaze 9 cnl pologar 9 4l 3)Shos p I 8 i bl 9 M S i seal Y@l 5 90 (o3 byl i cilisee slacs
35 53 13 L) 53 VIY 05) o515 Jalt o 5 5 oy o0 56 o] € 4 ol o sl b
Sl s B g (g i )3 p55 5w 5 VOIF 5 Lug) 690 OVNY 3bijg @y e 53 BgSygm 4552 WA g Lug) 90 YAIY Lawgio cupo yio 5
5 0yiogd il ls 4o 3okl edly oo i Ial (iiSTly Jde gy & LSOY (5 (Lug) &) pgSygmw +:V e v Novie SYFY Qe FYHY)
gy b a5 wlogw 3 Slas o w815 3l wly lis 0yusie 93 uib)lgids 380 zuli .0 plodl w)i byl oolitnl b b Sile dunlis
34015 J5n st o 2l (P 1-8) ol 5 (91l 3,5y 3 e 31 36 a3l o 333 (PS-/-1) J i
&ie 9 b cod a3 Slee dlp Jpamme 9 cnl Cute (Stuson Sl (Slajomme 9 (b gl 98 515 (Gre Jgazo 93 y0 gy 5> il sl
VVEINE 9 0-PYNY s an L) 9 o559 oo 93 2 (slp | (ologes 9 4> 3)Slas oyt b5 o515 090 CllS G o515 s
G0y Y g poS e caydy SO FYFY) Cuils s I8 i wlogw LS )3 p,55LS VEOFF/TYY 4 YYASF/NY 5 b 3 Slas ,Sa 15 p,55lS
g W3 )Shoe (3 VL Br:+ Bl Cud g S 53 )5 oS YYOTD 5 OFYD (e & i ]y poSy0m (olog g 4l 3,das 5V (Lug)
390 Sl e oy p90 Sojlod S ) () sl S A L) US55 SLS AVYAY 9 YAYY VO e @ b 4 ]y Lag) (loge
ol oty V¥ jlade 4 (Lagd ciudy Vg poSygmw cudy ¥) SV coils cuns g¥L o515, o) lage pShis

sl ygme 0 piiagd i)l 40 be) STy Jhe o3y bolie cutS  gualS sojlg

G &1 1y 50 ladile 5 (LS sl gl BT CUSEe 5 (VY
dlge g oyl ) Bpasayg (W) 03,8 &) (s €55 Lial38l
o=l (YA 538) 355 ey omie (olyj Glapis  olie
Llod ) dx 1) oV garme g5 Sy onimen (o) slpios
ol glusin bulyd 4 g ool i iy B 8 kalpd 156
Sl s ik (510l 4 gacme )3 5 (V) amd 00 SinlS
—oolS Glabglie (o ol 3 (YY) delmil oo (g5l (idme
ot Lanbg L (ol 218 51 (A) sdl o 255 3550 jlousy poS)
Lo SL L comjon SV o (ladisS lawgjdudl (17954
sty S (535 Juols Lalata &8 (V) 5 ¥) silian pomsy
S joris omly e (ke I Sl el 5 odnisy
095 i 3 belste €l Slaptuge Vb 2L (V) 3580

EVRTT)
3 5gliS uilel sl g 4 by lne et oalic
5 9 00,88 (el laybgy 8 yaS (WY 9 1Y) 235 o0
b 9% b by bt ool (o5 slaplls psey> o ) Juol>
=hi ol sl be) 4 3)Sg) Geies I slods (YD) 355 5,
il Sl boglsee Sl 3,8 ol &Mk o) U ol
VY ) 0 o wnly b lSe g loj 3 |y qwlio 5 edliel _olylS

S92 Ol (5jy9liS Slidos S50 Hbalisk)
(Email: Arbeheshti@yahoo.com 2 e 0 5 — %)
Sl5T ol8sils Hltsls g caely; ad,l lis )8 Bilo (sl i 4 — Y o ¥
KUPINON PPN oW



WA Sl syl = 329598 ) ojlois A a4l ! (€155 Gleiedrgfy a4 piid VFA

0205 By Ban o puiiagd (puib)ly 325 Jodor)d Abl oo 0jeaiegd
Jmol ggeome S g (4555 9351 Supp sln) lasye ggeoma 93
Ol @lie Jl Sy (455595 i (Swon )l 02
eyl 29 e GHLLISSP S s oyl ggo0me & il po
(Jo) 4565 @l o goame) EL ¢ duw Jolis olizisl Mo SSPy»
(eys Jools g9exa)E12 o (g2 45s5 Cloye ggeone) B2
55 Slnyye fgeme 45 sine (s g oo Juols SS3=SS1+SS2
S9-biee yuS 5 3 )Sdee b pow e ggeame I (€55 93)adgl puite
.(\() 9 \’ ‘\c)
SP(1,2)=SS(3)-SS(1)-SS(2)/2

S olly 428 Jseme Jlgy 4o ) (ine lagygesl
LSl 55 (Y5¥) o329 cudlyo b adl F gl 5l oolisl b g 0 pusie
72 &S o)l sbyge muoy Bo)bjl 56 b Sle duslie Cunlpdy
Oy Ca) uol_> )l_o.u ;i_’ 4 4:9? l_gu L)““515 oJ.uL:u )9
90 0 )l slaygme oy (Vo) Ao g 23 (V0 9 )+ ) 355 e

b o o155 Sl sy ctalof] ol elnl ] oam
by le coiS s Lologn g 4l 5Shas o) Jlize il gl 5 cuss
daglie (SBIS Jaled g 0pite 93 o) b (s Lgd 9 oS )5
P2 ol laygone oy B9y 4 banSks

W sy, 93190

b Lo o] 45003 WWAS Jlow ,latpd, sisloj]
V5 g Y52 olidlyie o ye 5 M (Byb it (5 yieghSF 5
g st A g5yl b 55 YA GO plidlyi Jobo g Jlod
b2l 3l Jo8 Jlwyd (e 9 pg) (o ST 8L plodl
sl hyy e 4y pialail ol e ptaliptlel
B 53 5 J S8 ety ( STy Ja) ol
390 slaygS el 3 sl 4 LSS Y p3  dolas JolS clancSshy
Fgdaw Y3 o815 Jols (g

(@rerio) poS ypo X592 £ITg Lug) w52 VA/Y)oS =d 1

(@rerie 3 po5yg 592 WIA 9 Lug) 592 YAIY) auw o =02

(oo 3 p55 s 92 YOIF g Lug) g 0/VV)oL; =03

P ol cuisls elacinnidg

(MTFV)lag) & poSy9u¥ ) =pl

(B0 )lag) & po5y9) ) =p2

1-Response model

Ly slaasss U8 )5 wiy ails 5 obShy (ol ot gl ]y el
(YA 50 Q) WS o i il

slacesl; o pxiedgw | (S lugl g ps5 jpw bolre cuiS
il oS cllo oS ol 15l o e 4 ooz 5 bl
1oleie ()l 00 ML) g0 4 lame ling Lyl g
239 2Vl (Sejsledyge £55 Gl poSygw (V2 5 1F ) A W)
31> e plo ) G gy Jood (Jaree sla i 4 Canndg
055 g dn 4 Cl (359 (3L ke Shldjs L) (V)
s ) 3Ly eladl aaly 5 039 Brme LSS (555
(YY) 555 o 5ysliS (slaeslgls

Olie o bolreglacis ) dagi 5)50 pie Sl Sl
S galgn Gl o alS 48 ol Llita ] g ol
Sl oo @bV BLY (pd )15 JS0uS0 0 353 ) slajls
iejls bylie clacaS )y (LS sbaiss (o (6, Jlite
Jd g 4328 Cglle (sLa by 9 slae)je cuslio slag )b
Jelseial (@bl > one gy GBSl (1Y 1) Adl e baosls
ol by ilodlaiiwl 5 0> (0L Cuedl bl cuis ) (gulS
72l 5 095,50 |y Lapialejl ol ) Jolbs gl Sl o Jseol
s 4325 ) 385 9 oles lagby) 5 e (VY 9 ) wles
Bl oo 0 pitegd pilyly 55 gy bl cutS o ialej]

borsite 93 ilaly amjos b9y 33101 (10) g yoksS
S5 Slod g 3905 dpog bl ot )b oyl ol
CogoS 9 (o (Siad (9 (21> 4338 (b 1) g,
5oyt e b Gt (Stumad &yg0 & Jyao 93 il ool Cun
@ by o8 Jodo SIS 0pniiegd (uilly 4325 )3 A8 e
542 sl U9y o=l Al 5 oll g s Jgome g,
CiS A Cowl ol balswe coiS ay basye (slaodly oo
92 51 S 2 3 Sles oaipled Sy o CuaS 93 )l gl
4 1y LasT atlgso a8 ol (a9 31 939 ity gl a5
ey 390 e s 1 S0 ) 48 03l i (S, g
S el ado g ol Jla nlpl eans )13 Jlod g 4529
935l Spp ool S Sl 48 el Cund (oBg) 4 eslgn
G )9 0dd Jlosl pasuine 5 cilise sbylos 4 1) Jpae
slod Cpgo o]y Jpazme 9 (iSlg 5wl jasuls (lojen
Oz U1y byl 4325 Jgese laghy) ans @) (SIS
45 Sl (b ogesito 93 (uilly 325 gy ol )l 1y (es
abuly LB 5 3,05 3529 Jpaze 93 G (bl5)] wand paseds Yl
SIS o e g5y 0nd Jlas] Jlagi b Cov oS 93 ol oo
obly FU g 013 Jlosh e jlo 4 Jyameo o gy 51
o dag bwg Jyaze 93 e dmlie G 9 398 ()
olly UL Emue iz 95 nl S 5 el U5 il lgsS



VPR il o Sas p CudiS Galiten (g 9 o515 1 awy y

P2 oS coas )3 pgS 9w 4l 3 Shos (o a5y (Lng)
sl palie ool b Jobs (Logh ii3)Vg pgSygm iad)) w0 )
Cwdy HLiS)> 0,55 LS YOOMOA 9 OFYO/AD iy 4 poS yow
(0+:0) P2 cosls caud jd @il 3, See i Log) (glp el
A (FYXY) P3 jLewyd 5 o) 4l 5y Shas (a8
agly (Y USL5) 5 ol ko p,5 5k VOFY/-A 5 YA¥Y/VD
95 ot 4l 3,Skos (gl St (Stusan S )l sloygme Sl
Ol 5, Slas Lial33 &8 casl o 51 (Sl pol ol sl o o
(VJS8) canl 0 Lugl 53 il 3 Shos (il 8l ay2te po5 59 5
o G 38Mee ej )5 (ol ol )5 B s L) 5
9 ) sbad (LS (Vo V) il e (08, Clpdb 5 oS5
5 Loy ladig Sy #li (5 yuS FVY cuils cundys coldy
Camd o) 0 Lg) (sa g by oluws LsLm 5 &g yd e sluw
i oo Lag asly Voo 5 (FoY JSi) oy Lials]y cuisls
M 31 CblS Cnnd @lyuss o (Y gds) €d,55 5148 cubls cans
ash o Slas oy ooy @ 1 cuily Logd il Vev 58 (g5l
(VF) S1,S5 10,5 il o a0y &l 2lass 136 oo Bos Lyl
Lo als 3, Sloe 2l Lyl 5 €5 by bo cadS (g 53
Logl d5g0,0 e dluwipy ialS ases o 1) byl cuisy
Sl Lol yon (5Ysy 5 ile Lglsis 5 (Y5) Sl 5 b .azzdls
AL lasi > Linl 8l ¢ Joame 93 (ol bglsee cuiS)d ol Cams
0y Slas oy i (B0:0+) P2 cuils cond 0 S odalinlly ol
2 (¥ JSCa) 0l i |y 59 4 3 Slae (38 5l
9 oAb Ao 00 (5 yo55l Lingd sl CBlS s ()
2 LMl Lasd 1,5 Cgdlas ()10, opae b wlaiuilys
2 a0 W e gl VYV Cclsls G ilian o8 claadls
5 bl 3l oS s5w sgllao 610y o pteieing 052 Jl ol £S5
o2y 4o 2leolge g O 5) Lug) By 5l ok sl bt Yiso!
Jsamo 31 5YL (slo Slog LS BIB81 ol 005 (05
g ol dog BTV cuils cund o S 1l pgS jow
(VS=3) 35 wollasls poS jous gy 00+ S Cand 36
Bl S 5l )3 P850 lager 9 451 3)Slee o 5leS g
2 Lyl (ologu g aily 0y Slas ity @S Jbspd 1 osnlie
S oo aldanMo Loy dy poSyw B:dr CudlS Cond o S
ko Slos Jgma> g)lj San aoslix s s (V¥ JSC3)
Deide il Cuud 5 poSyem 3, Shas il 5wl Lug) 51 5L
S (5 > 1353503 L bl CuiS il g i 6
&9y = oilafl 5 35 elime Sl (g S sl dpog 5 sl
Oinlyl o tslio (il pdilog) g (ali Bl ) bgle cuiS
(YY) 105,8 lsie (Bede) oo 55 S S dg) (gl 1, cudls

5 Lgw g (s1aly poS 5w bglste g9y » (¥) (e Liulejl

(FYAT) Lugl & poSy90) ¥ =p3

D92 gl g poSygw Al CulS i 4= p5 4 pd

Oy S o Colie g (e (Sl £0) col cuils balas alold
Sob S Colune 9392 @ye o VWIF (0 7 i3y 0 Jols
VIV ool Sy s 5 calS s oSy lais] b isloj]
ool ol )3 09 ryesto ¥ 35 A )S5 e Alold gy @pe 2o
M5 s ol (0¥ 14 55900 5 (3 o8, (i Lugd 5 1
8591 Dlidos 3 j0 )3 pSyeu (315 4 slatalesl I Jols
Cygmar SIS (8 o diged (bl (olowsds 255045 oalatuw] gt
Sl 1820 p)S5lSV - 5 erigel Cland JiSm s p SelSTO-
PrS S Ve Olise drginn dd 4l Slles Jolye 5 penlty
o2 R S gl Ao 5 S 5l Alspe 93 53 09 S
by 5l pe (Bl O alols )3 oS5 (s sl Lae poS )5
5 955 g9dn b Bpae (S (e (Sl ¥ as)d g Loy,
5 2 Lo 3058 o515 Lt w515, WASIYIY gy 5o Lo
odlas ST 4 i) (ol S Ollos «dlS 1 dian
ot 59 Sl 285 Coso ialol 1olgm 1 e m
b 1SS 59y Ay g ploml g L (1t gy 41 9 ST
Shomay Ve poS yom cudldy o VWWASIVIN e o)l 50 oo cdls
b 5 Bl o5 0,Skas dlone Caz 25 S g0
Wocolue 5l )8 a slal g laul 5l o </ 9 & )S > auils
oobly Lagl g ps5 0w sl s 5,Shos 5 plonil cudly p @y ie
3y Slas ely ! dlog (65 03l (gly 0d gusnal VY Cagb,
Lol (olal ©jgo an &5 )3 Jpame il g 0 2l
e jos by j Lmedly Jlowi g dn o (gl A e T2l (il
csobaid) ol 5o ealawl (VO o ¥ &) o, 90 Luils g
Cod e 9,30 SiSS ulwlp QBasIiC )b 4 48 (55500l
5 1o Silo dunlio (gl 92 043 4555 (1 Joyf (slijgine clyis
$9y 3= pavedie e Sl Glejen (o pg (SIS Glales
e dn dng L baygome ol (F 5 V) il ool 4555 40 3 Slas
Sod 9 Gy (uila)ly Sl & (Jgarmogd) yuitegd (s
Wil o Cuwd 4 A o0

dily g ySlac
La 5o ) Joaa) 35915 (e 4l 5 Sy 551,551
o=l g el Gl Jgae 95 po s 5 Sles o157 34l
A esl s (VJSB) 392 Sagpedio sl poSy5m )3 il
ash oy Slae i (N Jodo) cudly aily 5, Slae ys (o)l izo
3,V g poSygm iud))e YY) PL Cldls Cons jlowi 3 g5 )5



WA Culdqmsd )l = (998 ) o)lends A wler oyl ol (1) Sleclidgdy 4y ot YV

Llod jl (s olS Lugl (Y gi) 295 )l (gine bloio ety
byl 3 35290 (oelyj oliSh azg jyo lacile b 4> (26,
sal el Ll eloger ¢ ) Ll &0 (V) Al
Sybjl YL ologe Mg > 4 (ologer (28 (ol diz o
|25 o d98ctio (650 ysbo 42 &5 ologer S 2512 5 psS 5900
oL 5l ol YLy ol a3 5l Lng) ologer A5
I Jpame 93 (39290 (hie (Stued 25 dals ol psS 9
(0:0+) P2 sl s 5 il ysb & ologss 3,Shas Ll
o\)o.m)Lo.,,s" O_.{I 5 L,9j u»Lo%.g dlﬁ.ﬁ)ﬂo& ‘_,.’).,\Jbs Ca d ghuino
2 e 5 4 (FUSE) 390 oS s0m (polege 3)Sdes (3285 L
o 28U )95 @I P g iudy Sy bugd ) S )
£S5 o Oy Sdas 45 Jlo 13 oud Japamo cpl 0 0,Slee il

Léb il

a5 g o dala alass

byl ¢S Lugl g pgS 9w ag yd dild e o515 3!
ags ;0 db sl i (Y gds) (B <+/+0 ) 39 )b xe
3958 At 3 by S 3505y (55) D181, 5 oS0
S e o S0 Jolo (3L35) D385,y Jpuaes
YO iy by (glpg 459y il VoY VOOY o i 4y pgSyom
Dy 40 Ay ol el S (B STE) Nags agyd by dhe VY,
925 doxie (Jaxe Jolgs o p ol i S 1STy
A53ge3 Al A 3 Ay gyl S ey, 5ed,S Cush
5 09y° €lBy 5l b YL slawSTy j0 dg po dils slawy ialS
NS s Lugl b <t 53 5 0392 oligS Ly (503 yip 5y 90 MO (05,
Sruier aldy (gdy 0y9d yidin (Flojen 8 5 lagl L gl yieS
Al glapsSgu S oo Sl Al elapsS g 4 Cod Logl L
oSl Lyl aoy @y 05 gyl g aitly (asad, Ll >
BN dls yo 3)lg 508y Jelge gl sox culd) 5l S b wind o
aSgpd aiby dliaiy (I me il S (slacans (V)0 (g
(¥ Jp2) 25518 Lglseo 2S5 L 5 255

lacu s jlayd Jpame 935050 dig 0 aily Sl oy yiddis
293 ol Gl ATy pd ash ol (o eSy (YYFY) PL cusls
ot oil38l L (P USs) s ol (PYYY) P3ecsls cons
SNl Gl e St Jlasl o (FYFY) CuslS Cand > poSjom
dass g sladigy 2 ol g e policg ,58 il o culd)
1y @l Sl ccusS 5 )3 po5 yom Cammns i3l 9 il LialS ] il
o515 Jlie S5 USS) d905 axlge (2ol L 5 olS ol 355 )
Y Jgaa) 295 Jby gme cdigy 1> dild dliawd p cudlS gl 5

3 35 s 2 3, Sl S (o o (o35S ol
PoS sgd Slos Cpyidin (g 395 1> (e bglie S )3 Lgu
ods sdalie (VYY) Low 4 poSyow ¥ s ) CudlS G yd bgusg
as Gl pgS 50w aild 3 Slos (gl il o b 38155 )0 &S >y
loass ¢l |y sllao Lol B (] ol s oo jlas
2 Sl ojlucee palp aze gl g bulyd 4 (oliwd )3 pgS 5w
S8y 8 i) 590 (o 4 (mted (liee oalesl ol
G (1) S8 S (9 sugdlae)l ColSs (gl ae )50 Sy L
Ps5 r9— SLaS ) ()l plgd g (sl oy Lai 5l cils
2 b oy Slas 1 el slacuwy o515 blie il bledl
(V) S oo i) disgi o i by b i
x> Gl L S a3 5 i Jo 5 bsle i3
Sy 2l 358 3 Ll 0l a5 3 i 3556
51 5 iy glan <53 (V) e sely il gy gl .S
N> (e SaliSl LS (ol 3556 asly 93 L oS5 (e,

g el culS 4 o bglowe cuiS s aily 5, Sles

ovbogar 3 Xlos

39l (sine by Lo S ) loga 35 Slas 051,551

Jyazme 93 10 sl (loga 3)Shee (VL (Vg2) (P<+/+0)
92 2 ) oelogm 3,8Mes (a8 5 (3L 0515) D3 S o515 5
5 TYVEN L ol ey 4 (55)D1 (51,5 )5 Jgae
£35S 5-lS APVV/IY 5 VSOFF VY 5, o oS5 LS YEESV/TY
2y Shos (iSTy an S1F SCa)ael csy Lug) gl 1S
3y Sdos 38, YLs o815 (I8l g 09 e oS5 4 logen
o5 o)l slyge angly Lol (Y US3) 05 0l g3 10 55 (lege
3ySdos I3l g 09 Jgae 93 (e (Ssed (o9 ol
1 5505 Jgmame )y ol LS o Jyame S wlege
by o oS> ulage 3 8os p cudls glacns 51V JS3)
3ySdes cp e (Vgi2) (P<+/+0) 392515 (dne Lugl 5 pg5 )9
3y Sdos (3 yeS 5 (FTFV) PL ol Cons)s pgS j9w pologen
o) 4 ael oty (B0 0+ ) P2 coilS s 5D pgS om0 wloge
Sy S5 LS VECECIYY 5 FEOFOIAAY 555,50 sl e
5(0+:0+)P2 il i py pologer 3 Shoe (yidin g sy
P3 coils cuuwsyd wlogudSlos S 9 WYAY/OAX Jolxe
(P USCE) 290 JbSa 3 p)S6kS” AVVE/EYY Jaie & 4 (FVYY)
Lasgly poSyome (ologe 2,Sdos  CudlS slacums 5 o515 Jlite

1 Brassica juncea
2 Cicer arientinum



WY il o Shas p culiS Glisen (g 9 o515 1 awy yo

v (O
E=
o) 1F-
¥
W
T

dx

-

la 3 Sies

kg/ha

'_..-_}J-'.u

dy= 5 S5

dy= Lo pe 57 S —
dr= .l 57—

gl 9 095 30 e S 3 &l 3,50a o515 31 - JSU3

1 @

. 1 pr.

P

p1|= :T‘\":;\f
p":al iy
pr=FVirY

Loyl 9 095 9w baldue CuiliS 43 aild 3,Ses w CudlS SCuu 31T JSUS




WA ol )f = (299858 ) o land A wler eyl (o015 Sy 4yl VY

413 3,5dos (511 8 puxio 93 (wiilyylg 41305 -V Joua

(Slaryo ggoome) (B 0 po Jols gooom) (Sl po g900)

F j B & as S5 b
by bgl/ @95 gm0 P9 s Gk
(SS) (SP) (SS)
* Y -
V/S\YA YAYDY - ¥ —A)AAVA AVANDND S
I .
YIARYY £A¥ALY Y. .aAQY VEEYAY. ¥ y oSl
vo/ Yora™” QA¥AVEY ~41110V0 \Y - SOVAY v Bl o
¥/ AYY™S INSZar FFSYA yraay.va ¥ bl S
- £.a51)A VVAQYADY YYVERAY \& dalojl (sl
a3 o (Ui |y (o)l dxe pis oo B /oY aw jd (6> xe Gold o iy — NSekeies
di- = =17
VA dr
clv= dase oL
VEL- - dr--b =L

: @
5E 1| a
Jm
Lo A -
==
'-!h, 5. B
R
¥. -
Y. L

Ve s

\'::"" T = Jl-ﬂ?'_.. }"
‘H_j.—-’ (-
p Kkg/ha

Lol CuiS 15 lisly 5 055 y9m0 (ologst 3,5kas 1 51,5 5 ¥ IS5



\vYY il 0 Slos i Cilizio G g 16515 Sl owy

P1=rrsV
P2=4+:0 mm
P3=ssv:rrom

bolses CuiS 43 Wiyl 9 055 190 (wlogat 3 8o 1 CullS slacuwmd W1 —£ S

0 2y Sl (gly (6,15 (Sxe gy 0l dpwlomeF p3lio)o puiiogd il ,lg 320 gl -Y Jgaa

g 3 AT Ly wily Ve (459 9 095 o A1 IR 50 SUiden 35es A>3, Sos i sl
Wil pg 39 Wolled v gl pgs o
eV v/-o" Ay visy ™ A
viAY ¥/pne AYY ¥/AY ™ w15
£y v/EVE Ay olfe Sl slacns
/g5 YA /v T e

cad oo i |y ) gime pas oo/ 0g /0 Y paw 3 ()l dme gl a4y NS

W0)ST o)l 8 S U Cadienyd gy jd Lugl cdy 0
FS o5 bylste SeuiST 3 1) (o) s plp Cuns (gdake Oliios
s i |y oy e £S5y Sl 03, )35 S,
aslllas ol 3 (Yo 5 VW A F-Y) aey o plis el slacas
oA slaciis @ Cud balswe culS (gduo o Fr gdie 25w

sl TSy & S Jgrazmogd ol oSe >l (Sl

O Sl s
Sl 5YL (o 390 Sjloss 4lS)d (ej il S
PVNY 3l CamigVWl 081550 (305 Sl G C i 5 252
g YL oS L (o)l (mimo gldy aSa oaaliio VY jliis o
5 @y bglse ciS)s (VF) L,y grolddglcails 80 s o

Sygmo |y bgle cutSys )3 iy 5, Shae Z5VF iol53l Loy



AR g )l — (3295958 O o ko A ol oyl ) (215 Gloaiday 4 pis YV YY

e 1]

ey s la sl
kg/ha

...J.l C I P HORE AN

di— 5 S
dT= J.z_.:_}.a ,-S—"J _

dv=:l) S

P25 A 45 g o2 il alims
kaha

bglswe CuiS 33 Ligly 095 jom digs 33 dild dlani 4o oS1,5 yi1-0 U

kg/ha

p\:\”\"’:?’\"
PY==":2" m—
; PY="VT
& F
'F_ -
v F
"'_ -
'||_ -
L 1 1 WY VF v
. F- * A- \ .
Lo oo

Dglses CuiS 43 Lag) g 095 som dgeyd &ild 3ty CdlS (glosanss 31 -1 S5



\Vo

...MlédMﬁMMéLbM,ﬂf‘}S;h;w)ﬁ

1,3 =3 ®
2.3 =6 ®
3.2 =8 ®
\% 3.3 =9 ®

bskn iS5 sl 5 095y (g 3,08 13 S slagdy o515 ilite 31-¥ JSd

&be
oo\ Vel ol Riily ol Ll .oMe cely; IYAY. e plol =)
s OF+ Ao &I Dls Loy 2Nl 5 cely; YA 38 0. 5 (s3900 cdllgg (s 8L Y

byl €t > i ilisea (slagnady oS5 1 i (sl osls oy 4,525 (sl 4unlon YVF . S8t 5 e bty T

U_.MJ

10-
11-
12-

13-
14-

VA ()Y sl (55,5liS @luog pole alomaligug (sl 4l S5
L yls aob Ll Lo g (sl 5585w balsws 5,Slos slinl g 5,Slos p cuslS slaciaus g w815 3l (awyypr MYVF. e o iy —F
Ao _owgd 8 oSl )|
s YAD. o)l o5 o Suisly il Ll (calb) bolsws cely; AYYY > (g allee —0
Ali, M. 1998. Chickpea—based intercrops for command area of different agro-ecological zones of india
.(In):Proceedings of National Symposium of Efficient Cropping Systems Zone of India. held during 7-10 Jaunary
1988 at University of Agricultural Sciences, Bangalore, 53p.
Aliyu, B.S. and A:M., Emechebe. 2006. Effect of intra and inter-row mixing of sorghum with two varieties of
cowpea on host crop yield in a (Striga hermonthica) infested field. African Journal of Agricultural Research. 2: 24-
26.
Carruthers, K., B. Prithiviraj, D. Cloutier, R.C. Marti and D.L. Smith. 2000. Intercropping corn with soybean, lupin
and forages: yield component responses. European Journal of Agronomy 12:103-115.
Chandrasekhar, S., S. Hunshal, D.S., Malik. 1988. Studies on the intercropping of sorghum (Sorghum bicolor L.)
redgram (Cajanus cajan), greengram (Vigna radiate) and soybean (Glycine max) with reference to plant
population. Madres Agriculture Journal. 1-5.
Dear, K.B.G. and R., Mead. 1983. Testing assumptions and other topics in bivariate analysis. Statistics in
Intercropping Technical. Report No. 1. Department of Applied Statistics, Reading University.
Elmore, R.W., and J.A., Jakobs. 1986. Yield and nitrogen yield of sorghum intercropped with nodulating and
nonnodulating soybean. Agronomy Journal. 76:780-782 .
Francis. C.A. 1989. Biological efficiencies in multiple cropping systems. Advances in Agronomy. 42:1-41.
Francis, C.A. 1986. Multiple Cropping Systems. Macmillan Publishing Company, a division of Macmillan, Inc .
Gardiner, T.R. and L.E., Craker. 1979. Development and light interception in a bean-maize intercropping.



IWAS ool - (2258 ) ojlad o alar gl o2y Slacbgiy i \VP

15-

16-

17-

18-

19-
20-

21-

22-

23-

24-

25-
26-

27-

28-

29-

30-

Agronomy Abstracts, 102.

Giliver, B., S.C. Parce. 1983.A graphical asseggment of date from an intercropping factorial
experiment.Exp.Agric.19:23 -31.

Jodha, N. S. 1981. Intercropping in traditional farming systems .pp: 282-291.In :ICRISAT(Ed) proceedings of the
international workshop on intercropping ,10-13 January 1979 ,Patancheru, Andhra Pradesh, India .

Joliffe, P.A., A. N. Minjas, and V.C., Runeckles. 1984. A reinterpretation of yield relationships in replacement
series experiments .Journal Apple Ecology .21:227-243.

Jurgensen,V.E.,M. Muller. 2000. Intercropping of Different Secondery crops in Maize.Acta.Scand
.,B.,Sect.B,Soil and Plant Sci.50:82-88.

Kass, D. C. 1978. Polyculture cropping systems. review and analysis. Cornell Int. Agrculture. Bull.No.32, 69.
Kumar, A and B. P., Singh. 2006 .Effect of row ratio and phosphorus level on performance of chickpea (Cicer
arientinum) —Indian mustard (Brassica Juncea ) intercropping. Indian Journal of Agronomy 51:100-102.

Ledgard ,S. F. 1991 .Transfers of fixed nitrogen from white clover to associated grasses in swards grazed by dairy
cows estimated using 15 methods .Plant Soil .131:215 -223.

Loomis ,R. S. and D. J.,Conner .1992 .Crop ecology, Productivity and management of agricultural ecosystems.
Comb. University. Press., pp .44.

Myers,R. L.1996. Amaranth ., New crop opportunity .207-220 pp .In :J.janick (Ed ),Progress in New Crops. ASHA
press , Alexandria, VA.

Odhiambo, G.D., and E.S., Ariga. 2001. Effect of intercropping maize and beans onstring incidence and grain
yield.Seventh Eastern and Southern Africa Regions Maize Confernce.14"-15" Februry.2001.Pp 183-186.

Park ,J .1988. Environmental management in agriculture. Betharen Press; London. pp 260.

Tuna, C. and A., Orak .2007. The role of intercropping on yield potential of common vetch (Vicia sativa L.)/oat
(Avena sativa L.) cultivated in pure stand and mixture .Journal Agricultural and Biological Science.2:14-19.
Santalla ,M., M.A., Fueyo., A.P., Radino, I., Montero and A.M., De ron. 1999. Breeding for culinary and
nutritional quality of common bean (Phaseolus vulgaris L.)in intercropping systems with maize (Zea
mays).Biotechnology Agronomy.Soc. Environment. 3.4:225-229.

vandermer.J .1989.The Ecology of Intercropping. Cambrige University. Press .page:1-67.

Wahua, T.A. J. and D. A., miller.1978. Effects of intercropping on soybean N2 -fixation and lant composition on
associated sorghum and soybean .Agronomy Journal. 70:292-95.

Willy, R.W., M., Natarajan, M.S., Reddy, M. R., Rao, P.T.C., Numbiar, J., Kanmaiyan, and V.S., Bhatnagar. 1983.
Intercropping studies with annual crops , pp .83-100. In: J. Nugent and M. O ,Connor (Ed). Better Crops for
Food .Pitman Publishing , London.



