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Table 1- Experiment local soil physical and chemical properties.
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Soil (2o 2 rmtso2) pH Total N (%) , ' (4s3)
o
texture EC (dS/m) K available P available 0C (%)
(ppm) (ppm)
ot 0.428 7.49 0.11 362 26 1.18
Clay loam
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Table 2- Evaluating Indices of intercropping.

Equation Index
Jalre 5 Shas
(EYA)=Yap + Yga X (Pa/ Pp) . .
Equivalent yield

RCCA= (Yap/(Yaa-Yan)) % (Zga/Zag)
RCCg= (Yga/(Yga-YBa)) % (ZAB/ZEA)

K= RCCA X RCCB

P SIS
Relative crowding coefficient (K)

Cl = {YM _YFLE:] X {YEE _YE.FL:] {r{‘lrﬂﬂ . YE.FL:I

Competition index

EVT = {Pﬂ = Yﬂﬂ + PE X‘IFEE:]grPA = YAE

e 00l g
Relative value total
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LER = (Y, /B,) + (Yau /B)

el S eslial L8
Land equivalent ratio

ATER= [(Taa/Tag) x (Yas/Yan)] + [(Ysa/Yss) x (Tea/Tga)]

Olej 5 iS55 e diles

Area-time equivalent ratio

AYL= [ LER, x (100/Zg) -1 ]+ [ LERg x (100/Zg,) -1 ]

il 5 Shes 2als
Actual yield loss

IAA: AYLA X PA
IAB: AYLB X PB

bglse CLES (g o

1A= 1A, +1Ag Intercropping advantage
A=(Y As/Eag) — (YBa/Ega) _,v
Aggresivity

SPI = (Spa/Spe) % Sap + Sga

(s (S50 440 Ll
System productivy index

LM&)JBJAA);J_}W g:,??_}.?‘LgZYBAJYAB
Yag and Yga. Yield of crop A and B in intercropping,
respectively
.b)l?'u\:,.js)JBjA G;WY&;@:ZBAJZAB
Zap and Zg,. Rate of crop A and B in intercropping,
respectively
L)@&S}JBJA&;;J?N)Qb)‘quiTBAJTAB

Tap and Tga. Time to maturing of crop A and B in
intercropping, respectively

Ja)lm QJS)JBJA C}f J_).ila& Je..u}'w SN :SBAJSAB
Sap and Sga. Mean yield of crop A and B in
intercropping, respectively

BsA 8 cuscss4uPgsPa

and P Price of crop A and B, respectively Py

JAJGQJS)JBJAAJ;JJ.Q»& g:,.:?JJ‘LgZYBBJYAA
Yaa and Ygp. Yield of crop A and B in solecropping,
respectively
JAJGQJS)JBJA&;C,@J%_;A{:ZBBJZAA
Zaa and Zgg. Rate of crop A and B in solecropping,
respectively
JAJGQJS)JBJA&;;M)QM)QEQSTBBJTAA
Taa and Tgp. Time to maturing of crop A and B in
solecropping, respectively
JAJGQJS)JBJAC;J_)KL»& Lﬂ%JJ@:SBBJSAA
Saa and Sgp. Mean yield of crop A and B in
solecropping, respectively
ciS B s A w8 sl s, e s Sles 5 5 4 Epa 5 Eap
byl
Sap and Spa. Expected yield of crop A and B in
intercropping, respectively

il s Shae dial oz Ols Sl + L) 740
tls 5 Lad 78 bydse ciS 5 b Sl
YV ssds o el cliS a cams Ol Sl
osbas bglse S Gl Lol LA Sl s s
S la S ads s alils 5, Shas (gls ins
A aalS ol Slol 208 S w e b gl
G S o Sl ity o e (8 Js0x)
b 5 Lo 780 byl i8S Glajlas 5o 2005
Sl 5, Ses 4 g 0l el cel ol Kol +
5 () 0L 5 Sl ol ol ol Kol
A S il (YeVEa 5 YY) shew 5 o e
byl ciS s els glaas S WS1 sl
AV @) syls a1y sl s Shes Sls pms 2alS
sla S s ol bl s 5 Shes o 2 (A

A

el ) b pSile avslis 5 Laosls S o 4 525

o g5 (o3 0 Jlazs| =law 55 LSD Oge30
el S5 4 p3Y .03 8 o, 50 SAS O] &bl 15l
sy Slio o dle Sl bl cpl 3 0y oS
adle bl 2 Ul opd s pme )
PUREOS, SN v VRIS FY PP v [ KES ISPV

.,\.1.5; M’ 9 43\)‘ Ctb HEYSIE) ;,SJA

s &l s Shas ke 10l KT wils 5 Shes
Jlw A 58,8 3 s sla Sl s i
O 02 (Y’ d)u\_>-) J)_.;)‘bu_«:uwu_’\ﬂ
ls 3, Ses p eSS 5 p i (EiS gl S
2SS YWY G TEA 5 ga) ols KoLl



ITAQ ((Y) p23juw dla (815 LS Wgi @ i

RALAE 3 ey glas S by Iy (s
Lyl doy oo B Ol 53 3 g S IS
G S by b gl ol Kl + oS Ao s e
JSie 55 58 lacile 5y 5 a3y Ol ST L
ol 3o s Slallas 55, SO sl
M4 b 28 s ol OV s s Shas
YA A 0) clods 518 o,
Lo 5 oy als 5 Shas b g Logd ails 5 Shes
Dk S 15 eiS s Sl b o
03 (VW dsd) 5505 s pme o 95 ol 5 e
SO slasles s s, sas s o Dlas
ST o an) i edalte s 53 255
s Lol oSLo als L Gl 5o p S ks TV 0A
5o als s Shae ls sl L ol el andl 5 b s
G rSasior Sl SEalS byl oS glajles
5o dls s Shas Ol 0 58 (8 dpr) 3L
L Jame 53 (ol dopn Ve S jlad 4 s
sy gl ol Kbl

Soso e o2 lE i et SO 90 2 RS
+ o d sy L 5 (0Y4/YY) (s
Sk sn J.<;L.;., ol ol Al edalin QlajffL:.éT
s (FVUAQ) Slie o 508 .l et ol 2
34 Q\>J_<_5L:éi+ Lo o s ¥ Jlad 4 by yo
o S 455 53 bylse CiS (55 (0 Jsax)
55 a0l e s Olg e 1y ol 28 S
O o 5 2l 5 0558 ol ol 31 iy o3lin
V) oy s A Glaesly sl Lol Jals
S5 0 93, Nhee gz oLV Y
OL3s8 5 0l L L bjglons i8S (oslai]
ClS s (S 90 2 ol sl Ol Sl
550 0lalS ol alls cus 5l jele b
)

q.

s LT byl s glajleg o byl oS
i S ke ol Skl + b s

Jalrs 5 Shes 5 o 31 :00s Kol Jalas 5 Sos
Db G Gl Ll syl i 01 Sl
S5 eiS il gla S 5t cou g ls e
3 it S8 G S 53 (7 Jsar) 238
) O KT ey Jslne 3 Shes (a8
CiS @ e pa (LS s ijlﬁsm\\ 5 0Av0
blsee 28 Jles 5 0l Sl + Loyl /e b ylses
(Y Jsa) cils ol Ol sl + b g /¥
53 013 ST dslae 5 Shae 2151 s oo e
S L) 5 O Sl b sloe S (sla e
e Sad by L 0l ST b e S
A1 s adly o, Sl Al L a s Loy J s
A ) col asl, Jals b s oS Sldls
SAlS o5 LS A5 e s (10 04
S Laa S Ll ciS s 15 Shes
O 5 S (Y Y A8 A 0) 1l e
Sl patld ol 035 W Lo 8 218 (00 )
s Sl eslil 3 byl oS LS il
(8) L3l o e Sl eslinal 1S 5 Jae
Jsdor o a5 L 100s KT 4l 5 Shas tals
Sals S S G ) bty wses
Il ol L isgs Sls e Ol bl asls 5 Shes
Yoo bylne ciS syl Ole (ol e 3D
53 s edaliin 0ls oLl + Ly 5 Lo /e
tly s Lo T by e o 28 gLl
=3 05 55 e Sl e dle Ol KLl
S 55 asacile s s/l b 0l KD
e laesls) ds gy el id J xS el 5k 4,
53 sls gals 1 ol bl sy 5 Shas (ol
ar S 0 sl 4 by 5 Lo 740 gl jlas

e Gaesls) dewy Pl 4 5 aglacie Ui



05 Lo jtame g (Loae mudl

bl 250 Do (Fp g caiS it sl SR T Sl g il -V g

Table 3- Mean squares of effect of different planting patterns on some evaluated properties.

als 5, Ses Jalre 5 Shas > o als 5, Ses als 5, Ses
. o Lo ; o Kl als T
Sl e ; Ols ST . Ols ST : g Loy b g
&3l &3l Sunflower &3l
S.0.V Sunflower Sunflower . Bean grain Soybean
df o df . loss grain df . A
grain yield equal yield yield yield grain yield
Jl N
1 12.38™ 1 89.67" 259.87™ 1 100.04™ 1093.50™
Year (Y)
Jle x )ljii
o 4 16760.38 4 22459.75 3038.58 4 4857.41 1661.45
Replication/Y
S S
Planting pattern 6 15639917 5 46882447 1212.527 3 73639.597 7748627
(P)
Jl xS (¢S
) S 6 2292.43™ 5 1517.35™ 287.47™ 3 17.15™ 816.27™
PxY
Lo
24 2011.51 20 1145.25 110.07 12 593.25 673.90
Error
S )
(Ao ) -- 16.32 - 16.95 19.44 -- 14.55 15.82
C.V(%)
.,\,a)a&J@Jwick“);)!;wj)l;wﬁ;%;@ % 5 % NS
ns, *, ** non-significant and significant at 5% and 1% probability level, respectively.
(sl 2y Dl (F g g oS il gla S S 80ke aglie —E Jpax
Table 4- Mean Comparison of effect of different planting patterns on some evaluated properties.
- - Lgos ls 3 Shas
_ Ols Kbl «ls 5 Shas Ol Kl Jolee 5 ,Ses als s Shae 2als Log ails 5, Ses
Q»ZSLSLA}Q. ¢ z Z i z )Jf_}g)lis>
Planti ()&)Jfﬁ%) ()&)Jfﬁ%) (M)J)Q.JJ.{{UA. ()L&A)Jr;)lts)
antin . L
patterng Sunflower grain Sunflower equal Sunflower loss Bean grain © '
yield (Kg ha™) yield (Kg ha™) grain yield (%)  yield (Kgha') ~ Soybean grain
yield (Kgha™)
M, 3480° - i i
M, ) - 3021°
M; - . . 3158°
I 2413° 3031° 31.26° 353¢ ;
L 3320° 5805 12.11° 142 0°
L 2217° 5530° 39.79° 1893 ;
I 2481% 2911° 30.02° - 430°
Is 299.5% 4311° 14.27° - 1317°
I 2330° 3988" 34.40° - 1658

ciS 5@ s dy cw ) 0, KIL LY doys 4 50 O blsee wiS (M3 s My M o 5a) b 5 Lo 0l ST Lalls cois

To 5 Is Iy s 5a) Ol KT b g s34 5700 O byl

Sunflower, bean and soybean sole cropping (M;, M, and M;, respectively), intercropping 30, 60 and 90% bean +
sunflower (I;, I, and I, respectively) and intercropping 30, 60 and 90% soybean + sunflower (I, Is and I,

respectively)
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Table 5- Values of advantage evaluation indices of intercropping at experimental treatments.

(s (S5 3040 2l

e ductivi B, emls o Al paaee Ols 5 iS5 e dabas o
treatment Systemigzioexuctmty Competition index  Relative value total ~ Area-time equivalent ratio

I 316.89 3.34 0.87 0.77

I 529.33 0.05 1.67 1.36

I; 447.94 0.34 1.59 1.18

Iy 332.53 2.55 0.87 0.81

Is 481.08 0.23 1.68 1.22

I 437.67 0.45 1.59 1.12
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Intercropping 30, 60 and 90% bean + sunflower (I;, I and L;, respectively) and intercropping 30, 60 and 90%

soybean + sunflower (I, Is and Is, respectively)

5l 5 b o S15 Rl b ot bl ol
o o Al 53 O 3 Shas (21531 L et 3
2348 Sosban (3L Ll 5 IS e s
O 5 Aoy é\)\zkﬁuwéu}ﬁlru
B s Sl S L 5 g Aoy
G L Dlan iy 35 S 3l
a5l by lsee oS 53 (V/AY) IS as (sl
o el e Q\>J_<_5L:§T+ (WPURWST T
> Shes (subies g LS S5l S5 e Sl
5 4S8 ol LAl S Jlie 53 byl oS
Sl eslawl 5 e 31 2 (615 00 g 4o
Sl o Enl QLS ) g 3 s il
Sladlas 53 50 O iy 5l s & (YY)
@bts%b‘u;,,:sduw,“smtwuf
FYIY O A V) b e 2l ey 5l eslaxal

v

ay

Ol 8l p s S2ln Camd 3l ity § 2l ol
CiS 3l g i 5 Sas bglss ciS aS Lesl
:)J&esu;.d\tm&@jjcla“.l}\jyuajb—
S 53 O3, KT (s (6l o 2y (8)
oMuAeL:;O_i‘L_fr}ﬁM)J-\' Jojlmg;..:.s
q. vsb_?)bLi)_wJL:.:jJ 6J_>‘J.>w‘-$.;) A
)Jdb\bum@l—h(-\ JJJQ-)J‘){MMJJ
J>¢J_<JVS\J_:45&:.{\J-5\J@,L>@¢M:SL5LA)@_;
35 S5 5l i LER g oy ¥ 51 i Lol
Aol e LA S 1SS a8 SO a s 655
wwﬂﬁscmwdu@m@ﬁ
G348 5 by e 013 Sl + L 5 Loyl do s
At ol 5 s L 5 Lo oS Sl 5 Ses &S

22 e Sl S S sl ol OlS



AR () 205w sl (55155 OIS lgF gy

b3l Wbt 53 bslse SIS e (4l Cond paFLE palie 1 g

Table 6- Values of land equivalent ratio of intercropping at experimental treatments.

O3 Sl s s s Srlp S 35es Suals LS (Ghnd 5o
. 3 Sl oo Sl oo
sl ols Kbl ) sl byl
treatment s o o e i i

Sun'ﬂower laqd Bean LER  Soybean LER Total Actual yield Intercropping
equivalent ratio LER loss advantage

I, 0.69 0.12 - 0.81 -0.92 -0.42

L 0.95 0.47 - 1.42 -0.26 -0.11

I 0.64 0.63 - 1.27 -0.67 -0.34

Iy 0.71 - 0.14 0.85 -0.83 -0.42

Is 0.86 - 0.42 1.28 -0.44 -0.22

Is 0.67 - 0.53 1.20 -0.75 -0.37
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Intercropping 30, 60 and 90% bean + sunflower (I;, I and L;, respectively) and intercropping 30, 60 and 90%

soybean + sunflower (I, Is and Is, respectively)
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Table 7- Values of aggresivity index at experimental treatments

EE EEE i st i st
e b 4 U S U ST 4 L) e Uy 5 Ol Kl Ols KT 4 b e
treatment Agzigr:(eizi):/ity Agzigr:(eizi):/ity treatment Aggresivity index Aggresivity index

sunflower/bean bean/sunflower sunflower/soybean  bean/sunflowersoy
I 0.39 -0.39 I 0.36 -0.36
L 0.36 -0.36 Is 0.34 -0.34
I 0.15 -0.15 Is 0.14 -0.14

O ST L Ly o3 80 500 O b i3S O s g 5 Is dy 5 0l KT L Ly o3 8e 50 0 b cisS o s 5D
Intercropping 30, 60 and 90% bean + sunflower (I;, I and L;, respectively) and intercropping 30, 60 and 90%

soybean + sunflower (I, Is and Is, respectively)

12.00
10.30
S 0.00
=
famm
(! q_.i
D
»r
2o
AN 6.00
4 475
Rl
=
1L 2.02
= | -
g 300 2.45
¥
[~
0.30 0.41
0.00
1] T2 3 T4 T5 Ta

s L di b s e ol T Ly doys &0 5 v bglies ciS) iale)l Ssled 53 (i 33 o pd Gl palie -Y S
(sl 0 0sls 0L Tg 5 Ts Ty b o 5y O1s 3T L L g Ao 3 &0 5700 ¥ b glies S

Figure 1- Values of relative crowding coefficient at experimental treatments (Intercropping 30, 60 and 90% bean +
sunflower showed with I;, I, and I, respectively, and intercropping 30, 60 and 90% soybean + sunflower showed
with Iy, Isand I, respectively)
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