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Effect of replacement ratios on plant traits and seed quality properties
in intercropping of soybean (Glycine max L. Merr) and niger
(Guizotia abyssinica Cass.)
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Fig. 1. Mean of air temperature and rainfall at the experiment site (2018 and 2019)
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Table 1. Physical and chemical properties of the soil at the experiment site

g e Sl 0 STesle 0555 b =
Ju Depth Sand  Silt  Clay i oM N P20s K0 SOl
Year (cm) (%) (%) (%) Texture (%) (%) mgkg! mgkg?! ds.m? pH
av-1ras
0-30 28 39 33 121 0.06 1.3 95 0.51 8.04
2018 e
4A-VFAY Clay Loam
2019 0-30 26 40 34 1.83 0.09 4 163 0.61 7.74

&S &SI 51 sls  4e 5 (ALL, IKA, rpm 28000)
oslinul Ly 4ils 059 25 Sl goma 5 0 planil (5 20 e
NDA 701 Dumas Nitrogen Analyzer o 3]
ol 013 3 s gon 413 ol (155 0 O jon ki (6 S o510
BIO+ Cal b 33 4515 O 5 ldie o fuol> |
o= (Eklund, 1971) &/4+ 5 (Mariotti et al., 2008)
Ao o o8y Sl oslial b 3 @ls e g, O e S
(AOCS  methode) O —Sa JN—> 5 (HT-1046)
5 e s 5 s 3 Shes 56 S o510
2l pls iy 9 B8 Ole 0 md ol
s 5, Shes Sl o CoiS Glades j1 K 2
~!«(Mead and Willey, 1980) e (5 ol p Coass

(Loreau and Hector, oLzl 315 JoSe ¢ ol
22l S g acmle 1 Lasls; 5o b 512001)
Foolad 5 Joon due Jloslinal U 53 b i S

Yve

1 ged (ALE (slaplil it o3l s S

St AA QJ\F@,spo,T,”uwuﬁouK
il il s llSis Cele FA s w31 § Sl
,'\J:w/a;bi;»)‘\m,oﬁr.?;g'@,updw
Lo badl Sl0lse a0 S 20k s
b 5 Sl s Ller S SLEL o Sl ool
QS&L&Q;:)}A):.A.&C\?J\GJAJ:AV/Y Jslas
I N N O T
L@T)i_gjg_il;julf\d?)}_bg&;dﬁi);
05T 53 OBt 1 s 5 ok i s Oy o0
FA S 4 1Sl a3 Ve Ol s
Ol 059 55 (Sl gen cpatd S LS 58 (el
Ver a3, Shes s 5 Jgeames i3 5l
Cadien (Sl 53 OLALS &S a1 adls o8
A e 5 ol Sl Oy s an ilS
AT Sl 5l oslial b bk gos (6 5LwosleT


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.4.6.6
https://agrobreedjournal.ir/article-1-1193-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-04 ]

[ DOR: 20.1001.1.15625540.1400.23.4.6.6 ]

"VFYAL O F Ol 5 sl ol Slis Kl glacas 1"

B (LSD) )\JL;L'.A Q;L&J JE\J.;- QJ_A)T )l oalaul
j‘o)u;..w‘\_fu)‘.)}».; ﬁ)j“)b@dw}-\cb.a/

A be'\ Sigma Plot 4 Excel ,\J;élps

ey @b

Sol3man S B ot & sls Ol @lsj

(Y JS8) dils b 5 bl oS w5 £ LSl
508 B ol gladle p3 b sw 65 ¢
w01 3 w5 il (O LSS 56T) cals”
by e b a5 p LB o i e, O
VOXD CiS Cad s (Ve 1) s Ll ois
CilS glatas (Y JS2) 55 (L gmw—olwOls)

Slde cp eSS 55 (L gwmolw(ls) YOVO 5040

80 160

g g 0]
e 52100
TE % Iz ]
|5 [T
*' 2 20 D240

A s (Hill and Shimamoto, 1973)
2R, =) 1R =(72) LER=(LERa+LERy) () )

My

NE=CE+SE=NxXARYxM+NxCov(ARY,M) (¥ 41@\ 5)
g’;_isjbb)aol_”fajsw%jp IYiijia
C—;{)}b_}acl—:’f.ﬁj_ila&:Ymb}Yma (..b‘)_l;v.d
1SE ( AeS S31CE (alls SINE (alls
ARY by l3ee S 53 458 sl N ¢ oLl
:)SwoaijL:A:Mcu;}:w:}ﬂA;@iﬂf
oL ls S ICOV(ARY, M) ol iS5 plals
.m@dﬁlﬁ-jbjlﬁuw);w:ﬁww
Lo il yly 585 O g0 5T ol cbaonls 4 o
SN 53le 5 3 osbizl U a p be aglin 5 il ls 4 52
L L Laesls 5 0le dmmlie A pLswil SAS (4/1)

7 N
*”

0 . . . - - 0
45 60 73 %0 105 120 133 45 60 7 9 105 120 133
80 200 1 —a— 0100 *
— 180 {——25: 7 "y
. 3 E 160 {—v—30:3
= = —— T5: 25
=z ® lz 140
2 g 120
T2 © ] < 100}
] = J 2 804
L& 5 60
- = oo
= X “E 40
- - 20 -
2019 wia 2019 i
0 0
45 60 73 % 15 1M 133 45 60 75 9 105 120 13
Pl L Y P Sl e g
Day after danting Day after danting

.}o}liawduw&u)w).}-L&)a)}.ﬁJ}b)JEyJQE.wQ‘JQLAEfG)JtWJ\—YJgo:»

L 3 kil gl odas OLES LIS (695 (63 508 b gl

Fig. 2. Plant height soybean and niger during the growing season in intercropping ratio treatments

Vertical bars represent the standard error

Yvy


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.4.6.6
https://agrobreedjournal.ir/article-1-1193-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-04 ]

[ DOR: 20.1001.1.15625540.1400.23.4.6.6 ]

Voo Ql:,,...«j‘\cu)ugr}m}\;ﬂ:{.&\?g"Q\IL\LSc\)J'c}LcAifi.S"

3904 3 VD e 3 Ll Sl ks sl
JS oS 055 il as a5 L sl
55 oy odd g b ol b aglie 53 L g oS
PS5 Ol ek Gl ke LS g 1 olS
G5 S 55 olwiils i o3le JialS 50 Al o b
oS (6 58 0155 il 33 31 s b lis oS
CilS 51 g 530 A0 Al e 5158 b S Ol b g
olwls |57 oS 05 (L s a3 5Me 5LET)
Sy b s CiST Cadites slalid 53 L
oL 53 oy ams 55 5350 HLsl 6 5L
) 03 (1 JS8) Sl i il 55 (s)len
oS 5348 3y 8 n el o) Cote Sl
Ly o 4 sl U gl s 45T Calibes
LS S5 laee Jalse 51601 e g 5o
ot o VYl e b olwtls agfaﬁtw)vu:.i\pt
o) g5 et Joel 38 3l (S g e S
sl by B o a8 s by ey de b s
SV ol b e iS5 S 6Kt 03y Ll
Gl ol iy 58 s 0L, Sty plw bow g
> (Lithourgidis et al., 2011; Thapa et al., 2018)
Sl 55 5olmn el sl 5 6,805 SlalesT
Gl odd )18 bopdine oS 55 0lalE
L4 (Kim et al,, 2018; Arshad et al., 2020)
g U bghine 2287 55 olaw(ls oS 53 &7 iy s
550 )00 e e 3 165 o By S Gy b S
23 4l 55 GHleen daly bl Lol (26 51 ey
I el g b sn ol 5 odd b e 2 iST  S
Jle U S eSis onle 5 (g jmm s Ol5 il
As s, SL
Sols s 1 IS (Glal s & 313 DL s
e Bl ol 5 b g oS 55 Shes
oA S8 Glate olwlls 5 b g 855 3 Sas
SIS o g 2l L g 55 OS5 s
Sy by 3, Slae cslS glacas js Olals

YVA

ol 3 gy 55 olwOls ol s azmsls |y 4 g gl
aalsl S B8l ey 55 VY LS S gL
o 4 daze ol Iy a5 5 C\_fu“)\ -G
Sl (Y JS8) 3 (L ol (313) VOIYO iS
Y/F e CAS s ) o w5 i) )5
DY) slewOls Lalls CliS 1 i de s YO/A
YOO Ll o 3 b g 455 i) 21310 5 (¢
Al olwOls oS ey a5 5 i1 by e L5 o0
53 olewils LS e SalS L as sl ol o
G520 4o (3L Sl &y gl (S glals
Lﬁfuﬁtw,\a,uﬁ&uﬂdupf,;&
s S e 0By S VOO LS el 4
5V ) sl Ol el CiS a by s i w
Jol e 53 oluls o8 s iy 4 5 L (Y JS2)
45 iy o i e A S A
VOND CblS” o 3 ol 45 5 gLl 21530
Al (el b oL S (Sl S by e
VOO Cmd 53 L g CBIS (gl sy sldas 2l 531
PSS 0503 4 5 35k A e WIS o
355 ol & 5 65| Sl s S, el Esl
e s Lo 5 SR g3 I AL als
ol G b 5l 685 sl el g5 5 3
oS gLyl hl 0 5 gl m ol g oSt o5l
(Wuetal, 2017; Yang et al., 2018) 5 45 o £,
by doen oiS 53 WoLs oS 4y g Lis )l 2yl 53l
il ol |58 Sladios plw js SN e Ly
.(Lithourgidis et al., 2011)
055 = by 5 obmdls olE 53 B, 31 b5l
ol CilS gladus & sls Olas 6 S SCis
polie U ol yo s g S oSCis 0y il 3l
O g n ) (1 JS8) 3 5 ol i
S P - PE PR CN S PR W PRETS
ey gl Jole s dig el oS o
ou@ﬁﬂﬁswgwuﬁjaﬁﬁywojj


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.4.6.6
https://agrobreedjournal.ir/article-1-1193-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-04 ]

TFVESFAL AP OLISas 5 gl e a LS Slis i Kol slac "

[ DOR: 20.1001.1.15625540.1400.23.4.6.6 ]

2000 2000
—~ —
3 ' 1500 1500 O
5 1500 = 1500 p—— =<
g < o i St
Jos 1000 25yt 1000 & <
D V4 - o
Y 2 1000 - 1000 — s 0
R =z /-’ V. z g ?\
RS = 500 zs/ = 500 = v
T2 500 Tme g 500 S- = &
< 0 T = A= e ¢
[ Pz T~ L7 =,
= - = -
0 =20 0 ¥ 0 —
o © . g
iy —i 3000 3000 2000 _ 2000 = §
5 i~ =
5 T 1500 § 1500 & <«
\_'l, S 2000 2000 o~ = 5 2
2z 1000 e 1000 § P
R o ~ S B
1000 1000 — =~ =3 .
+ Z 500 S om - 500 c:__; &
= z- = N
o 0 0 0
oG 75 =]
X £ 4000 4000 5000 ® > 5000 = &
o o
\-‘% = 4000 — 4000 ),
92 3000 = 3000 _ g =
w2 E i 3000 g - 3000 & "
2 Z 2000 = el 2000 S~sue s L
3 %5 >< 2000 — 2000 = ¥
< == o h
3 « o
= % 1000 /}/ = 1000 1000 //} - 1000 = e
= P Z = N
0 0
0 0 -
— 90 g
A ) .
5 s 6000 6000 7 = -
a5 6000 ~Z 6000 <
g £ 5000 5000 P >
/] = - S
w D 40 4000 4000 §= 4000 & E,‘\
2 Z 3000 3000 RS S v
N o e = N
v = 2000 2000 2000 & < 2000 & &
=2 0 s Joa =
1000 1000 = N
0 o 0 =% 0
05 o
— [S]
3 e 105 8000 w9 — 4 8000 = -
A g 8000 » 8000 = =X l{
3 8 =
= @ -
\é 5 6000 ¢ — 6000 6000 = 6000 g =
2= < e 4000 > -7 a000 § N
3 %5 4000 - 4000 Sx S 4
1 ; - -~ > P
+ B 2000 T 2000 2000 T > 2000 €& &
= — - ~ =
0 e 0 ad N
0 0
B 120 120 -
f 's 10000 10000 10000 Q 10000 g
X S . ‘/'_V ‘:_
4 < 8000 _ 8000 8000 ~ o ' . 8000 S 't
\n g ~ — w
Z, 2 6000 — - 6000 6000 _——7"} 6000 2
a - - @ A
» “35 4000 > 4000 4000 S 4000 E’\
3 - — = N
st — - = C-
+ 2 2000 //)' 2000 2000 e 2000 ﬁ::{ &
“ = - -
0 o 0 0 -
12000 12000 @ -
@ 12000 12000 g
A 5 10000 v v » 10000 -
f = -— = 10000 9 10000 f §
= : . _ =3
g = 80 % 8000 8000 8000 & <
S s P <
w2 6000 . gl 6000 6000 6000 § P
- =
a y.
< ; 4000 ot 4000 4000 4000 = o
1 - =5
+ B 2000 A L 2000 2000 2000 B,
- h NS
0oe” 0 0w ° 0
0:100 25:75 50:50 75:25 100:0 0:100  25:75 50:50 75:25 100:0

VAR UL (Lage = b m 01) o LS sb oo MY Jle (Lagm = ok Ol3) G LS b G w3

Intercropping ratios (Soybean-Niger) - 2018
biee LiS Glaons syl 53 455 JS St 03 1 b g g sl OLLE B, 1Y IS
Fig. 3. The effect of competition on niger and soybean total dry weight (TDW) in intercropping ratio treatments
it S 053 A kS 53 IS eSKas 055 § ey g JS S 0350 ¢ obmls 5 S S5 0550
it S8 e Ly 3l b Koy 0 p0s 515 Sluel L b ges 0dkd i ey K O3 9m colewOls 0l
o TDW of niger, o TDW of soybean, ¥ TDW of niger and soybean, A Expected TDW of niger, m Expected TDW

Intercropping ratios (Soybean-Niger) - 2019

of soybean. The numbers inside the circles are the days after planting

Yva


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.4.6.6
https://agrobreedjournal.ir/article-1-1193-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-04 ]

[ DOR: 20.1001.1.15625540.1400.23.4.6.6 ]

Voo Ql:,,...«j‘\cu)ugr}m}\;ﬂ:{.&\?g"Q\IL\LSc\)J'c}LcAifi.S"

4 (L gw—olwOls) 000 CilS Cid 5 olwils
PRSP R WSS SYLIPS L LR W P
L oS 2l 0L ol Lin g &> 85, Oljee o 20
(b plinn S8 Glans 53 0bwils ol g S
33l el oldls olS s g5 (sl s
CiS s asls by sl sme LRalS Ol Kt
Lo g g5 0S8 39 g fdprlipsaly byl
(Kumar et al., 2002; Lithourgidis et al., 2011; Lsls
O s 0555 Hla gae opl sl <Kong et al., 2016)
bl CiS Glaemd 5o b g als 855 Ol e
sgilan il Cote (AaSadaly & by pe IS 0
CoiS Calitee Glaaud 53 L gw oLE Wi o,Lal o7
Sy dd 5 Sl ) 2t U g oS I bl
Ayt A pl s g Sl 5 (6 Rk (6 e s
G a8 b glis LS Gal 53 Ly ol S
Ll 43 8 515 ol om0l 25y 26 Ikl L S
5, Shes o Gyls gre 1 b glies LS Glals
Sladln 53 olwdls 5y OLALS ol 55
U g oS g LS L Jpuler) izils 5T
ol 5 3 e e b i Lt gl o
CilS S 53 0T e i (L alST L g
Gl sme Sl VFAY Jlo s (L suoliw(sls) VOIYO
0+ idy CslS Cans LAYAA Jlo s 5 Lalls ciSTL
Ols ol 55 1 3 SMhae 288 (F Jpus) Sl
Wl e VFAA Jlo L s lie 53 VFAY Jlo 53 L g
Ladls Ol 3 0)95 (b yalsn slos bl a by e
L 53 als 3, Shee 55 55 slwils oS s sl
bt sLa S s 5 4 Jsl o b anslie 3 9
oo e 53 1gm sles (Ko S5l puke 5 SS'Ls
olewOls asls g 5, Shas aal531 s Ll 5
23 LU olS ol 055 5 5 Slae auylie 3L
b olS g 21T o7 55 OLES 5 od (it
o e bl 531 OT e b g dses &iS )5

(L wmolew15) YOVO CilS o 4y b gy 0 2l 531

YA

Ly asls e gy 5, Shes (F ) oL zals
b oty 3l L dlie )3 olS hl g S
YOND iS5 Lldie ol iy il 58
VA/F 5 as YWAA 51YAY Jlw s (L guwmolwisls)
o as 53 s ol (F K8) 550 doy5 AT/
)sulso_&j)ajﬂwjbﬁésh.a}gopobaf
sladlo s (L gwolwIs) VOIYD Cils s
L el 53 o )3 ¥V/0 5 YY/9 (o san talasT
Sy 53 Jagad Bl Sl eds i i olis
AR YT B VOl S PN S A A
t,.yot:f&a”,4;1;;,&&&‘61;,,510;@\&\)\5
Ols ey 3 Shes (il 5 S de Hled 5 obawils
bliee S8 s adS s JaslesT gadle s
S a8 5 GiVen) olwols olS alls iS5 2y
Jlu psdim e (Vo) bgw ol Lalls oS
VOO S S 3 asils gy 5 Shas VYAV
OLSa 53 05 S LS AWVY S0l b (b gumolwils)
) b ol ciS L gyl mae gl
VOIYD 5000 slS lacas (Y Jouds) Cislw
Sl islasT gladlo 5 7 (L gw—olwOls)
o Bl fydm ol Bl BouS L (sl e
Gl oy 5 Shes Gho 3 YA/F 5 F/F 2l s
A ol d iy polie b alie 53 b olS
)a\yébaﬁlplﬁg\gq_?-}:l_:oTﬁjﬁb
GRS el Ll e b oS s DSy ol
S yb Aty g ldde Jial bl g gy Hldde
Sl Jelse 51 s S «(Nakagawa et al., 2020)
Al e VAV s 55 by ails b9y 3, Shes
OB s sduals Ole) 53 1 sles 1 SSle Codst|
Clalad Sl H g b 9305 0 (glaela y5 Laals
b asls B9y Ao yd o (6,ls mime S CilS
Sleals sl a8 sl oL Els sl
Jlu s olewgls ol_:? Ols 89, Ol p (S5 s
LS Lalls coiS s (Y Jads) ddls YYAA


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.4.6.6
https://agrobreedjournal.ir/article-1-1193-fa.html

TFVESFAL AP OLISas 5 gl e a LS Slis i Kol slac "

140W) 160
Ea . WIE wriv " P
= 0] 0~ =0 e
oo =2
\.; = W e 20 =
15 o %én 120 .
o 2 SCE ‘.‘:l‘ T‘j ll}D 1 ™
LE o, SR hN
2 o 7 "
J E-\' - :_.'-J_;.:___":u...'- :] %ﬂ 6[:._ » ;_.'-_;._;.:.___:1..'- ﬁ\\
= 40 Aetoal ol visld ~ 2= Actul oil visld o
>3 12w R N
— 200 Fo SN S N - s = 0 O e = Y
= 5 Enpectsd oll visld -7 Expected ail visld
. : . . 0 . : : :
100:0 75:25 30:50 25:73 0:100 25:75 350:30 75:25
1200
—~ ~ > 280
= 2019 yrea " W19 s
£ 1000 o240
g iy a4 =
13 w0 % £ 200 %
L3 - 3
15 a0 o 1 B 160
v 3B -, o
2= ) o, i & 120 - h
J = 400 [P TP \\ A _= [ R T Y =,
1= Actee! il vild “n_ _] % 0] Adwloilyed \\\3\
L .-
Randi | B S A . TEOM e e ~
= ’ Exnpectd ol vizld ) 0 Exnpected oil vizld =
100:0 75:25 30:30 25:7 0100 25:75 50:50 73:25
Ly F T - | [ Fyr— el Ola) o218 el o
Intereropping ratios (S oybean MNiger) Intercropping mtios (Soybean-Mger)

Jo,l&mC,.sztgl.asc,.:.@L;l.a)\.a.gjal.lyjol:,ﬂo\sohl.:fd\s&éjjaﬁkw—?J§$
Lz 3 kil gl odas OLE LG (695 (63 508 b gl

Fig. 4. Oil yield of soybean and niger in intercropping ratio treatments

Vertical bars represent the standard error
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Table 2. Mean comparison of seed oil content of soybean and niger in intercropping ratio treatments
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Table 3. Mean comparison of oil yield of soybean and niger in intercropping ratio treatments
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LSD (0.05) 26.04 ** 191.86 ** 41.70 ** 80.30 **
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Table 4. Mean comparison of crude protein yield of soybean and niger in intercropping ratio treatments
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Fig. 5. Crude protein yield of soybean and niger in intercropping ratio treatments

Vertical bars represent the standard error
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Table 5. Mean comparison of seed yield of soybean and niger in intercropping ratio treatments

b ies 228 gl Niger oluols Soybean .
Intercropping ratios  ois odslie s Shee otd fo i 3 Slas sddodalins Shee  odd it 5 Shes §yoms
(Soybean-Niger) Actual yield Expected yield Actual yield Expected yield Total
0:100 462.3a+125.59  462.3a+125.59 - - 462.3e+125.59
25:75 352.5b+97.05 346.7b+94.19 2333.10+439.46  1241.3d+190.14 2685.7d+486.21
50: 50 272.7c+87.77 231.1c+62.79 3432.6c+734.48  2482.6c+380.29 3705.3cx777.91
75:25 151.1d+48.51 115.5d+31.39 4021.6b+593.83  3723.9b+570.44 4172.7b+626.27
100:0 - - 4965.2a+760.59  4965.2a+760.59  4965.2a+760.59
LSD (0.05) 53.09™ 25.68™ 423.14™ 159.52™ 375.78"™

Lo ys oSS 5 g bl b 53 s gne 5 13 an b S e 5T NS
ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively
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Means in each column followed by similar latter(s) are not significantly different at 5% probability level, using LSD test.
Values are meanszstandard deviation
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Table 6. Mean comparison of intercropping efficiency indices of soybean-niger in intercropping ratio treatments
(L pomolimdtls) LiS7 Glaci

bglses o8 G5 gla e ls ol& Planting ratios (Soybean-Niger)
Intercropping efficiency indices Crop 75:25 50:50 25:75
Soybean t,. 0.81 0.69 0.47
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Total see 114 1.28 1.23
Net Effect oale 51 33320 99155  1097.63
Complementarity Effect S 5t 392.08  756.22  656.02
Selection Effect ol 5 -58.88 23533 441.61
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Effect of replacement ratios on plant traits and seed quality properties
in intercropping of soybeans (Glycine max L. Merr) and niger
(Guizotia abyssinica Cass.)

Namdari, M.}, R. Abbasi?, H. Pirdashti® and F. Zaefarian*

ABSTRACT

Namdari, M., R. Abbasi, H. Pirdashti and F. Zaefarian. 2022. Effect of replacement ratios on plant traits and seed quality
properties in intercropping of soybeans (Glycine max L. Merr) and niger (Guizotia abyssinica Cass). Iranian Journal of Crop
Sciences. 23(4): 373-389. (In Persian).

A field experiment was conducted to evaluate the competition of soybean intercropped with niger in different
planting ratios using randomized complete block design with four replications at Sari agricultural sciences and
natural resources university in 2018 and 2019. The intercropping ratios were 0:100, 25:75, 50:50, 75:25, and
100:0 (soybean:niger, respectively) using the replacement series. Results showed that intercropping significantly
affected plant height, total dry matter accumulation at different growth stages, seed yield, oil, and crude protein
yield of both crops. The highest plant height of soybean and niger was obtained in sole cropping of soybean and
75:25 planting ratio, respectively. The impact of competition on total dry matter accumulation up to 90 days after
planting was positive and complementarity effect that changed to mutual cooperation after this stage. In addition,
oil yield and crude protein yield of soybean and niger seeds in planting ratios were higher than niger (100: 0) and
less than soybean in the sole cropping of soybean (100: 0). The maximum amounts of LER (1.28 and 1.23) were
obtained in 50:50 and 75:25 intercropping ratios, respectively. Results showed that the complementarity effect
between niger and soybean on seed yield in all intercropping ratios was greater than the selection effect. The
increases in seed yield in intercropping ratio 50:50 and 25:75 was due to the largest share of the complementarity
effect (76.2% and 59.7%, respectively) in seed yield. Therefore, selecting niger as a companion species in

intercropping with soybean would lead to mutual cooperation relationship and mitigate the effect of competition.

Key words: Mutual cooperation, Complementarity effect, Selection effect, Land Equivalent Ratio and

Soybean
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