[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

"Q‘)?.'gsg')}fﬁkd’.‘“"
1PAY Ol € oyl ka\l?

(Phaseolus vulgaris L.) e} 9 (Zea mays L.) &5 boldw cuis” o 50k SBDCws 1

059 i D yao I Sl g 615 5 Khos
Effect of intercropping replacement ratios of maize (Zea mays L.) and bean

(Phaseolus vulgaris L.) on yield and nitrogen use efficiency indices

FJ\..:JG L::.kw Cl:- ka)‘ﬂd?%u 6}:“43 L2 cYQL@:.- Cpen c\ob‘j Oy ngi.-a

oS>

Loy 5 (Zea mays L)) o5 by oS 0 Kl slocans S51.TAY (BB Lidoso gl &5 9 TVor0 (S i 0 «Olg op .2 031 Cymuc>

JU-YAY :(E)Y+ .0l pl (8105 Pole Ao .05 25 Copuae oS slaasils 5 4ls 5 Sles ; (Phaseolus vulgaris L.)

Ooge 4 kil dogt 9 D3 ol 90 Dl w3y bele U 50 09 Daan DI Qb Helue 4
@958 oKL (53,9Las” ousCiile JSlidoed dsyie 90 HIT 4w b Solad ol slvesoly 7 4b LIB so oud 05 SO
00100 i b lygl 9 33 3 baleo CulS Jold Cabls” (Sl Camd A (11 1FAE-20 8 1FAT-AE a1y Jlo 53 13 dgie
395 Byan § ol OF Olgic 4 dugd § D3 Al SS9V 1Y S b logd 9 3 91T Y S b g g b
039 Cuwy ) § 413 3 ;hos N 4B 7 41 53 (£ B D Olgie & 0395 395 B yan pus 5 (HUE 3 P9k 00) B3 i
B Wb 4wl (539058 Sl 3 S0 B e § 0395 (S090,@) Byan 9 S (i 217 9 (5 p oIl oS 93
ol 90 1 0097 Sy ) 9 410 & Shoe 1 (G310 0 1939w 395 By 9 lagh 9 D53 bolde Culs” Sl wws 4 1 Gl
9 0AYE/Y 5 ) D53 g (LU 53 p gl 1 IYE/0 gTENY/) Cd 5 ) Ligd 0095 g § 410 O Khos p5 i il
Olid 4i1s & hos  glwl 9 0395 (5390 5@ (LI T Sy D33 9 gl (A SCUS 50 (LUK 38 p T gls”™ VATYY/Y
9legt 0100 a3y bolswe (0395 095 B pan soad 10 .CbIS (S VL maw 0I5 S (20 ddslosd 4uls” 50 45 1
oobol 3 d(1/10) 4518 3 ;o (whol 3 o) Sl S (39 5V .09 18395 3 45 93 & (Sl SV Wi 1HI 5 &)yd
(Y/+F i00gicums ) 8 5os cus 5 9 1/AA 1410 & Shoe Cws> ) U395 (S290@ Wil » 9 (Y/F+) U9 Do 2L
g 9 D3 dy bolbo culs” 4 s oo o35 4 alo3T ol gl Lolol y 593 Logh § O3B 0010 Sl a4 by go
Dbt G349 2 B yaw I DLl (039 8 DI 2L e (O3 S Al Cg (il S lupg o ol
b o0 (L) SBPLS pa 3 (2lewd SIS (5190, S §

Logt 9 0y baldw Culs (0395 Do T 0388 S ) ad (ol (sdvojle

A5 o I3l 0155 (65 by 51 o ete llis ! WAV AY S pd b ATV YV IESL s b
g g3 B oKzl SaliS eaSliils S5 Gmiils -y
jahan@ferdowsi.um.ac.ir :¢ 5 S ) (oS 451556) L g L T e Nt
=2 ! : g (922 S303LaS e uSisils L
gl ;;“"}’j.’ “K':J‘J gsj)ju;«s oSzl skl -V

e g 335 o015 (6555188 0> L3kl —F

AR AY


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

Y4y Ql:mﬁ) & AJL;.:« Lr:.m«:.: .u:- Q“Q'_ﬁ' g|)) r}k— 41?;&"

g2is op 56 ddS 05 25 (Tavakkoli Kakhki, 2016)
S5 s s S L (il ol 0l Sl
Sl 059,205 00 ol b Sl (65, 5LEST DY suaee
casls 3, Shee 5 $SCis osle L sl el ol:f
Dy Sl Cugh the Ol ks ann g
IR P gl e Ay s el )5 5 esMe @
G s 5 i il 5 LS s it o
{(Haghjoo and Bahrani, 2014)5 %
o Sl S i glacely) 5 bglie S
slas S, sl )l g L8 5L e slaila,
LS ol olyj slapllaip s S5 ST
Cslo o155 SLlie 5ok SIS )2 g 55 Sl
059 %0 35S ades )l ccl_hj\ skl oS 5 s
slac S ;5 (Ghosh et al, 2009) 54i s
Lo s dsle &Y 58 05l il OLalS 1 el (b i
e 4 (Glycine max) s sw 5 (Phaseolus vulgaris)
33 or 03Ul 0T 035 525 &5 s o L
Losd s a8 sler oS G o )s Sl g a5 L
58 93 ool bglies CiS (ol iy S dw AL
o3l o) il S cmlie glaan £ 51 S
Al e (055,20 5 T (k) gl !
(Nitrogen Use ()9 5 5 s ol LS
Gl ol w5 wls 3 Shae &y 50 4 Efficiency)
@S 355 e Ui g3 s LB 059 55 s
el 93 o alol ()50 ) O s
0Js 8 der L S3L5L oS a6 S5 50
Ja—s o1)LS s (Nitrogen Uptake Efficiency)
5L (Nitrogen Utilization Efficiency) 34 <o
«od oS (Moll er al., 1982; Dordas, 2011)
Ay (151 e oS o g ot O 035 %5 Ol s
3 ,Sas Ol Jis (LS 5 o imes BB 055
Lo g5 ol o 059 520 Sy I3 4 s A 5 4l
=S 53 sl (Mol ef al., 1982) dsb s ol

035,55 B e Cadides & sl 53 059 120 O e

Y7A

oo

Olejle 55518 5 b 5l Olejle sl 5,15

LY S o 0T 51 (S sl Sl Fr s e o
SoasliaS SN 4 mms 5, Shas ool 58l s ys &
Ll ol s Sl glass slaoslg s uae fol
Sl ol 03 b (1S ol LIS Ol g 455
aas L L;la = Ol =l 5> (Ahmadi et al., 2018)
e § 35 S5 03\ES 53 (S jlmes b w508
SALE 5, Sk 5 5 e ol 5 5,515
S man Sl g s g ol Ll el 0ds 2,
Sl adls of o an 1y ol Glaesly t\)_;\
L2355 o, 2s (Tavakkoli Kakhki, 2016)
Gl e o as i JLa B Lol ol s ol
S e el ol sl oy
03,5 Ul s sl 3, 0T 5 511,
slas S (Nassiri Mahallati and Koocheki, 2017)
SLas S o ae Sl Aoy 7Y Sl i S5
oy9l 555 gesls jolatl s 4 5588 p5 1y glad
Sl S O e Jsld) Sl cdopo 40 g Uy
g smamea 3IAYAN QY o5 Il s bl oo 35555
D58 53 et S35 IS 53 5 O eken VY
0335 5978 SLaasS 4 by e Aoy A0 s 5d o
0+ sl wlas 4> (Tavakkoli Kakhki, 2016) ol
5okl ol s WSS 059 5l oy Ve b
ST o9 O Jolo o8 553 pui oS Lo
Jlas 6l .l OT ol O jere 158 S2alS cloms
23 OA LS ol 3 &35 (6l m 0558 3 e oS
Sl 4 4l (.)?,_L;wv O s 55 5 ¥ 85,
248 I 50l 035 5 0 S s LS
101 (b as e S LSa a3 35S O e S T
oS S 5 am i g3 5V a5 S 55l 43 p S S
Ol =l ;5 (Doberman and Cassman, 2002) <.
YN® 53 (6l s 055 55 O3 e 2ILST 0L

w‘cﬁyj‘gujjﬁr;%fmbc;%


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

oSyb bt ST L Kol slacs 51"

Jsb 5 Jlcd 4ids VP 5 am oW Uil o e
N0 Ll 5 5 akBs YA 5 a3 08 L3
2 WAY-AF el dle g3 b ys CE_» B
Lol et o Blp i oladl 1FAF-40
el bl e US55 s 0] T (G
aliay odlae sles ol 5 ST (ke lys HLT
ool 5 51,8 Sl a3 YA SFV/A 5 5
ol 93 il e te e YOO/Y VL S50
VP ol S R i a3 L I iy
Lol 5 5 5 YW G0 e Sy 0555 L (SCT04)
LA w0y L (kr-d-26) olast s 055 503
Q- EO R NG - S - S PRR A B
Lol 5 O obs) SRl byl i
Llosd s oyd balien CiScdo 300100 S
(o) Casny Vi3 Caay ¥) Aoy YY1 PV
LoV i el Llod s oy byl ois
s glac iS5 (Log Cassy Y iy Casy V)
5y ol DS Ol i LAl 5 D)3
23 s SBDS Ol 4 05555 255 o pan pde
DS Olgte ag 055,58 03l 15 s B 5 L
sl (o33T 4oy ialS 5l Glal Cgr oo 3
ot S Aol (3,5 5 5Ly esy ol &5
Jls Pl 458 Sl sl o 3 s S
S T Sl 5 8 Jle g5 ja 5 .l ool
Sra Sl ¥ b jhe Gas Sl S Dl sast ol
Jj.x_g-):QT@Lﬂc\f.u(alqd‘(Jf) S5 4 gl
23 CilS (e SilwosleT o el ol 51410
S g 4y WA 5 AP Lo Ctigs ) oo 4o

..m(alga\uz,»:

S35 2L et ol 51 S s sl s 4 Ll g
(S 55 4 A e 53 Rl 1SS p g L LT
Sl D glite 09,8 3 e Ol e 5 A3 b
e s 95 5 CLS A s ¢ (Dordas, 2011)
e Ol e 4 039 28 Jodd (SIOLS 5 ods
Oy Oljen (58 8 5 53 O3y o)l (S 035 55
PR W A W ¥ O P SR PR,
il S e (5 i 0335 S
SN )3 05 8 B e (2wl 5,05 055 20
ol Al ys sy R LN L Sl elias s
Ol (63N Y0¥ Jlw (6l o 5L 5 5o ade 0l
.(Doberman and Cassman, 2002) L& Jal e
ORI el 5 05955 So9 8 B 4 a5 L
$503UiS DN puame A 5 55 055 i O e (2
e s b e Sl s Sl a5 tes
Y ane 05555 O s (oL Sl e
,;d\_i;,\t,_;o_i\,euqu&suéuw
rl s 8 15 a5 5 e 1S b lbe glaiS
O e gla 2 HLS #ll oljol Bua b T
98 an 5 bl coda olHLS ¢ el 039
Sl 5150 2 g e g diloms s
5 O3 byl CiS 55 05y 5l eslanal oIS

Al (b

b 5959 g0
el (e, S Sy o GolesT )l
2SS A b gola JlS slaeS o - b IB
33 o il (55558 edSiils Slid as ) e

L dgin (35 s e kS Ve o bl g

aleST Gl Jome ST glacd 5 (K58 Sl ooz =) Jsulr
Table 1. Physical and chemical properties of the soil at experimental site
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2014-2015 yrav-a¥ ‘,51:“7“! 0.058 0.002 0.03 0.25 7.5 2.9
Silty-loam
2015-2016 yvaf-4p ‘,51:“7“! 0.067 0.001 0.02 0.44 7.8 24
Silty-loam



https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

Y4y Ql:mﬁ) & AJL;.:« Lr:.m«:.: .u:- Q“Q'_ﬁ' g|)) r}k— 41?;&"

b5 LS NUtBs (o 0 55 p )
0355 o5 3 Slas o 055 0 (K5 5 58)
:NutEgc(cgfﬂﬁr)f)c:}JMjsj_{lw:B
> Sas e 5 05553 (K59 5058) Jos 2L
NUEs (oo 20 s p,5) als 5, Shes G cails
3 Ses o o 05555 (G50 ,8) O3 e 2
(o0 4) e (oI)LS NUEg 50555 S
LS il e s 5, S o o 055
s ol s 53 63 035 25 (8050 ,42) 2y
s e Ol &S Cnl s b8 5 Ode oIS
orlal Laails 4y odld o 055 55 51 lide e
5 Ol e Lo J 6lE 5 (Dordas, 2011) Sl asbly
2SS Ay Jrad (b 55 05555 S5 s
545 o e U g(Jahan ef al, 2017) Ceul ,LSa
Skl RIS (o b 4 e ol (g lact
R TE- 1R ST RV PYENE IR P
YO 5 Lol ay do s VO ity b (b s L)
SLAC i 53 5 4Bl jolamtl )3 olS 4t
TR G PORNICHINPEINS PR OB LS W=
b o e Lugd 5 D03 w s Sl S )0
Sl s =) s (Khaki Najafabadi et al., 2017)
Slp (85 St #3557 +8515) 055 25 mie
53 b esleal O35 8 oS sl e li aclw
R3S 059 758 Sl Sl ileand slads
Loty (o sk bl Y pamn 1o 8 1 0355
dsb (6,8 o5l &Sl & a5 b Js 35 0 plonl
of e 25 las b g Hlpds Al fuad (b s 4l
Olsim 0195 oo o 1y (2loh Coond Kt (335 ¢ umsl
315 1,8 eslarwl 5,50 03l ol jemeds ¢l ol
(Kropff, 1993)
@ Gl 3G p (o e e 5 st &
b oS 5 ol 2S) 055 25 O s
(Mol et al., 1982) di oslazul el jo-! LT iy,
Ly b bl 09,5 s ol sl 0T

YV

o ol g ¥ x 0 bl gl S sl
555 olE (6l bl o aen 55 aias,
3Vl sy Aol 5 e Sl Ve L)
ST s b 8 8 s me SV Ll
4, ¢l el ST s eslaal 5 ) 5 o sllas
S Sy a3 S Y Lnd Gl s as s
o 05358 Szl JLEl b gLl 1 (5,8 Jr
35S S s ol e oo e p sl
(o5 a5 HLSS o 05 5hS 00 Oljn 4y 055 58
Lr oS g 3 0SS sb 4 olS 55 a ol
oAb Bl STl aab g 0 g S 55 CEE S
At 09 g ) 5 G S slacale S
e Sl A il s s S0 4 (A
SENLAIPRLL A U BVPTE Y SRR 5, Shes
Ll g Ml 5l e 0 5 LS Glacms, & 57 o
5 sl e 53 5 Dol il Ol 4 S
5 Oy3 (o) «ls bjgl.qﬁj 03 5 s ) :ﬁl&;
A e L)

5 lem Lol 055,05 Ol e o 5 shte &
25 ALE (slad goi a2l (LS o sl dlons
ol e 50k 0 ilSist 31 S Slo 4 y5 A
HNoslial Uy 5 el gy b LgT 055 20 (s some
(Dordas, 2011) 4% ¢ ,—8 s 30 Jlids” eI~
Sesliwl L 035,25 ohlS sla s L auloes
(Bingham et al., 2012) A% (al;d\ O LY cladl,

NupE =(Nor/ Ns) x 100 (V aal )
NutEy = B/ Nog (¥ alat )
NutEg = Gw / Nogr (¥ abal )
NUE, = B/ N; (F abal )
NUE, = Gy / N ® dal))

BE (a)_{) oJ}_S' C,.mijjs S48 ijjisj:Noffcoj_ng:J
055,58 Jold &S 53 5 50 055 75 Ns (m 0 oo

sld (3,00 39 A5 9 odkd Sl 0,25 S 4l


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

oSyb bt ST L Kol slacs 51"

ﬂ;,@@fduw;u{;\mw@u

35 S0 el o 55 055 2 358 s e
dolize 51 Ll s g 5ls gme y3 5 Lo 4ils 5 Shas
i (ol 5 g L g5 Hls e fsle g ol
SYFRYN 55 ) Lo enss g ails 5 Shas
%_g;g)c),s,()m,g(.;,_gmma
slacis 55 GSKa s C,?,x,{ VAFYA/Y 5 BAVF/
13 5 Shae 0 208 5 AT oy 33 5 L) alls
FARY/ e g VFAYY S5 a) Lodesss g
VV:QJSL;):?VQ?_@):(J%A):D?%
Sod g (Lo Cauny V1,3 Cass, ¥) Lo ) oy
OGS 53 0 8 5 LS PYFEF 5 YV F/V 5 5 a)
Cauoy V) Lo oy PV i3 Ao s WY S (gl
oY sladsds) el G (o) Cauny Y i )3
53 asls g ¢Sz osla s Shee 055 YL
by el lin s laa s 8 alls o iS
il odd 5158 Lt laT 51 ool s LT
53 bglses &iS™ 45 (Farid and Navabi, 2015)
T ISt S R S Y TR PN OV
3 eSS Gl b bl glajles
530lE 55 ol s Slhee il 3l sy 6T Jalls ciS”
uc:\:wL@TMg\ﬂgﬁuw
(s 0Ly SLs 457 jhiles (Koocheki ef al., 2015)
oAl LS 55 (oalaBl g ) 3 Shes O3 g i
3 Al eS8 s e 8 i oS5 a0 by e
558 9 e 50 m Cmwl by lins C2ST L anslia
s me il el Ay &K o Gy b 51 0552
5SS Y ladsds) s 58 g3 a5 Shee
L S ausls Ji,158 (Lack er al, 2006) Of,LKen
230 5SS XY VP 105,55 O a3
)JC)_??'VQJSJSM::JLAJ)_{LJ«Q&A
S s 5158 T eSS 55 3l s e e

250 S S YO alan b 05555 555 O e 2l

YV

i A e 5 e 3 oS S eslisal
Cho by o pall g ST 655l Sl
Olio Ol )3 ites ;oo b 5 pdties y5b 4 ) (S5
(Dordas, 2011) &S s peseie Ji_s
Log (NUE) = log (NupE) + log (NwtE) (% 4kl,)
log(NUE), log(NupE), assls alaly -l 5s
shs e LSl X1, X2 3 4 log(NutE)
LT o S Vel 5 5 e LS s o
(Moll et al., 1982)
Y xiy / 2y* =(ryxi) Sxi/ Sy (V abaly)
G5 U SY 58K 5 Y 9% (Khad o @YX,
Jis gDLS e LBl ey X0 slme Ol
i &SG TS e ol 1 55 055 5
el s
Sebydie o 28 e e - Late
o=l s osliiuwl (LER) sy (6 =l p e 2 Ls
bln a8 s (slas Shas ¢ gz o ls
At aloes (A) adaly Sl onlial Ly S ol
=) S =) p S |l (Pahlevanloo er al., 2015)
AL et Sl gt 3 0 diloa > S
3 8 oslial 55 b ol awlows (gl
LER= Y"1 Yi/ Yi (A aaly)
s b ol GhLS L s b, Ses S
Mj:)_ilwwﬁ)djjﬁ(gs)jcﬁ) 9y
CiS s (s 415 52) S8 S (DL esg
(ol oL s als s Shas Vi 5 il oo b glses
3 Shee o ) 05555 (S0 ) o pan 5 kS
33 (CE_» d>lg y3) 4_3; Olan (s b o3 g S )
Al e el S
i el Jlu 5o )l J—ol slaosls 4 s
N3 e 5 Slealianl L S e il ls 4 2 s
S eslial Ly La 5, &Klse 4wylin 5 Minitab 17.1
oSNl pbir Ol jes el (5l (S 55 O aT
A el Ao ey ez e > (Dodge, 2008)


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

Y4y Ql:mﬁ) F AJL;.:« Lr:.m«:.: .u:- «“f_}'_’ﬂ g|)) r}l.c 4\1;;»“

oAl SiST ) i 055 1 e oL (b s
Sl G 0558 255 B e Ly s 035 6T
S N ULE T IR I T
Gy ¥ b Lol Gl eSS b 055
) Lol Al s 5 L sy ) i
5 Cp e (Y Jgider) AT S (Azys Fr/4 5 OF/A
Gl o e D3 03, ol gL o S
Yo, Casay ) bl Cod 5 O3 el S
AT s (Ao y3 OW/A 5 SNA 5 5a) L) s,
22 8558 o LS g smaame 5 (F Jsdar)
0590 5l eslawl jo SN s Lo g 51 i &ys
Sler e 53 Las sl s yls (il oL
Pl e bas O jsaS was 0L
> ale g 4y 0dd 520 09555 1 Aoy VY 5 50
53000 55 Sl G 5&be 555 e 3L L
0SSN O LIS T 3 oS s il
3 S5 Salm o yn YV G 3 059
ol A LT s (Doberman and Cassman, 2002)
Sl ) ke 3 53 0555 e ST Ol
Olss oo 1y il l ol el Gy (o5 YY) Sile
Ol e il 530 51 8 059 25 5, Shas 2l 530 4
3 Shes tal 33 55 5 $Ss e3le 53 035 25 (S s
CiS 534S s 1S sl o 3 55 ) s
AU o 038 e S g 5 )3 b e
35 Jlis Sl g (B pan 055 75 HMEs (LI 0500
Sl LS e 48 gy w3 815
Voo O e jled 5o D)3 Lalls ciS ps Oy
S 3 (0 84S 1o SAS V) 035 55 A
YO+ &3 ey Vo Hlad 3 05, wde oL
2 R S ) 35S O e 05 b Ay
(Pahlevanloo et al., 2015) u_s eualiv ((a)fj_sz
CiS 55 058, 2 pan 4 S5 &S 0dd 1S
3¢)3J9}_l;ww6uru5\u;ﬁ¢,sd¢§\>‘
o g Aoy Vi O pan a8 G pb 4 il L

VY

oGl g s il 5, Shee ol el LS
il 3, 8as 0395 355 3 e il Bl 0 5SS
:;Jm.ﬁgﬁ\}\c)&ﬁ):rf%w
ST oS Ll 3 Co 08T olaled 55 05520
Sosb a ol il als 5 Shes (g3 b Lis o
G PP gTsj_f.gfc\_fLsil_A)lAgjsax_{
OLSa )3 0 8 LS YO U5 055 55 O3 e Sl
Cils sl bl do )3 VY dals 4 S 4l 3 Shes
aS Sl ol ui)\)'f .(Haghjoo and Bahrani, 2014)
3 Ses o it A 5 Lo by lie o iST )
Ty el ciS s Lo o) ¢SKist osle g ails
e L 3 o Sl s s
o) s WS Lo s, Shes Ol Sl cdS
Jrol sl 8 oy by 3T e DL 050
;._M\Lﬁ,lvf\guz,a&,w)u_?gf,}_.a}j\
(Ghale Noyee et al., 2017)

L,_Lsug._:féuwr‘:\dm oL 6\:3
PV s 5 055,55 35S S e s L 5 D)3
s Lo s, ol oS 2 ele go ol ol
Lol ¢35 Hls —ae M)Jdg_idub-\cla.ujs REPT
sLgbl (Koocheki ef al., 2015) ol LS 5 Ko 55
Jolize 51y 5 O,5 by lbes iS5 457 azals
O ol3 gime F1 S 831 5 05555 - o
i Olje o5 zdls bl p S 055 25 e
S g 5 adls 3 Shas 5L oo iy 035 13
O n n 0S5 iy 38 e S5 3
o355 Sy )3 o 9 aSls 53 0 O 55 o
0 S s AS io s V0 (6355 slaslag 3 i
4SS 5 LS s otalie HLsSs 3 055
o s=ie Kiwas (Gallais and Coque, 2005)
SIS D53 55 055 e Ol 5 5, Ses
A5 S

ol o313 QL& Y 5 sl JSKi 55 45 shilen

L;LAQA.:_»JA_A{)JCQJS)QJJOKJAJAJQGQW‘


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

oSyb bglies ST o Kol slacs 51"

(_)j)j::jA;erjQJSQL)BLACJKL;LAM):(Q}Sc:}Sij43‘::J§Lu«wblﬁ)djj}é@ﬁ,m&b\féuuaﬁ-wj6‘::&@%@@&;—\' Jsd>

Table 2. Mean comparison for yield and nitrogen use efficiency indices (based on seed yield and biological yield of common bean) in intercropping ratios with maize and nitrogen fertilizer
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NutE (kg.kg) NUE (kg.kg")
0355 Coms j 3 S 615 3 Shas 0595 od 1) 4l 5 Shes 035 Sy 3 5, Shes 4l 5 Shes 035 S 3 5, Shes
Treatments i lesT gl Biological yield (kg.ha')  Seed yield (kg.ha™) NupE (%) Seed yield  Biological yield Seed yield  Biological yield
Main plots ol slas S
Sole bean Ly jalls s 10124.5a 3462.0a 40.94b 32.96a 95.75a 13.33a 39.08d
50% Bean:50%Maize Lo 70013700 6164.2b 1854.3¢ 53.41la 26.30c 87.34b 14.14a 46.74a
33% Bean:67%Maize (WA WA SRR VA 2Y 4843.0c 1482.3d 53.78a 25.69¢ 82.77¢c 13.93a 44.67b
67%Bean:33%Maize PANERISE VA o 6531.1b 2234.1b 49.62a 29.80b 86.60b 14.77a 43.01c
Sub plots e S
With N fertilizer (55 kg.ha!) 055 25555 O s 7451.1a 2504.4a 52.68a 30.94a 93.08a 16.04a 48.59a
Without N fertilizer 05850 355 2 e O3 6374.2b 2023.0b 46.20b 26.43b 83.15b 12.04b 38.16b
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Means in each column and for each factor followed by similar letter(s), are not significantly different at 5% probability level, using Tukey’s test
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Table 3. Mean comparison for yield and nitrogen use efficiency indices (based on seed yield and biological yield of maize) in intercropping ratios with bean and nitrogen fertilizer
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Means in each column and for each factor followed by similar letter(s), are not significantly different at 5% probability level, using Tukey test
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Fig. 1. Nitrogen uptake efficiency (A) and nitrogen utilization efficiency (based on biological yield) (B) of bean
(B) in intercropping ratios with maize (M) and nitrogen fertilizer. Means with similar letter(s) are not

significantly different at 5% probability level
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Fig. 2. Nitrogen uptake efficiency (A) and nitrogen utilization efficiency (based on grain yield) (B) of maize (M)
in intercropping ratios with bean (B) and nitrogen fertilizer. Means with similar letter(s) are not

significantly different at 5% probability level
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Fig. 3. Nitrogen use efficiency based on seed yield (A) and based on biological yield (B) of bean (B) in
intercropping ratios with maize (M) and nitrogen fertilizer. Means with similar letter(s) are not significantly

different at 5% probability level
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Fig. 4. Nitrogen use efficiency based on grain yield (A) and based on biological yield (B) of maize (M) in
intercropping ratios with bean (B) and nitrogen fertilizer. Means with similar letter(s) are not significantly

different at 5% probability level

YYA


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

oSyb bt ST L Kol slacs 51"

SIS g 035 FYL e )05 00 55 S5
s 3 3 ,Ses il 3 05575 (S50, 53 1y o
3 LS 3ls S g0 ed 40 Ol 0 035
w::..lb)'T > (Bingham et al, 2012) oL an
B (1S s Al 3 5 05510 55,
el 055,08 G e oS o by ol oL
3PSy O sk pleS 53 (s 250
aS S w‘}ll_?nx_:?i\ NI S IINEPSTS
Coyd s 4S8 Wsls oLiS (Gallais and Coque, 2005)
4255 O pan Y jolie 55 05525 O e oL
VSC}‘E—""JJSG“"J’ 03 g il g Odo L8
2 LSS e (s 5 o LS (05
i a5 L 055 8 e oL oy
S S Ol s SIC/AY) Cds 1S e
Sl o s alasly 5 D)3 53 055 A5 3 e
S I LN TS PR IB R
(Ll gt by O e 2L o o S
sl 5 el o i a8 5l Jlat ol L
W}#@‘éb’}iﬁj%ﬂﬂdﬁuw
SO s 2 H5b 4 S QLS
{(Tavakkoli Kakhki, 2016) A&l J 50 059 525 (5 je
03 4ls s Shee olal 05525 Sos08 Lol
LS 5 o0 Jsd) Sopd s (F Jdor) L olE 55
= 31 05558 s gblS ob e glacus
bl 05555 oo 0o bl a5 Hla, 55 5 (6
a1 055,55 JS 2 035 o 3 Shos
G308 0D (hrd i 50350 1355 5 (6 %S
O35 G50 A5l 4 4 5 bWl 09
AJ\::)_{L;QWA_E{\)‘Q\::)_{M ool
(5l 5, Sas ol ) 0555 bds o8 5 azsls
Lol 3 els bl 5, Shae U posiitame abasly 55
B oD wils s Shas ool 2 03525 S50 42
ol ) 05558 So90 2 Ol e )5 S5 50 i

.@\)\:)}5-,36;‘}1\3‘,.@.“)'\34:.2‘:(&::4&1.«5

Yva

O3 e 45 A 55158 T S R 3
L anglie 5o (oals 5557 Lol om0 5587 (o 2dls
S0 il Ecel oy sl 3557 51 6B s oslinul
DLl alS G g s onl s S 3 8 055 0
) Glre ole L s gy rmen 5 0555
m,a&ﬁgmcs\aw@\“;):(obﬁg
Csls dis o 1) ol 5 Slae ol 58l 4 3
L g e .(Bandyopadhyay and Sarkar, 2005)
I a3 3 Sl e s
Ly dal g Jlis 4 551, 055 45 Sose e el
Slio b3l L (Gaju et al., 2011) o) Kan 5 &
(’-*—1? SLacs 55 )5 055 25 e 21 L Las e
05, S5 LS aels &7 Wsls Ol
e 385V 3 s e s, o3l p s
1) an als o 8 LS OY B FF o DSl aibacs
Oliioms (ol 3 4 iie 0dd Ol 039 %5 05 oS
Buoe 055,25 O e (LS o8 L5 87 (6,8 wms
O 5 ST ol 05525 bt LS a6
<= 55 Y4 2L, L ;o (Barraclough et al., 2010)
YO U o 035, polie ys Jlo Jlgr (b piS
JM@\)L{JLA\AQLJZJ)&AJACJ?}J;
OT s oLS™ b 055 5 sk plad 5o 059 2
053,58 (S5 p 8 S & dmdls bl 5 o3y
.:)\:45\::)%6;%.5):64:15&23}:5
s (Fdod) Ly Ol:?_}.)ﬁ).} &S sls olas mb
3, Sas ol 5 055 520 S0 O Jsdar) )3
e b8 cb gl glala 4dST j3er s L
mloen )3 Lal 03 5 5135 55 (6 SV g 51050 525
e gD als s Shee plal 5 03555 So50
5030 I35 (6 S el 1 055
g LB 05580 Suse e 03 GRS B
0355 s 3 Shos bl 2 035,75 S50 2 S|
@S 53505 0355 Sy 3 Shos b gouitns dlasl

059, Slgomn U paniitws adaily 55 055 25 ool


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

Y4y Ql:mﬁ) F AJL;.:« Lr:.m«:.: .u:- «“Q'_ﬁ' g|)) r}k— 4\1;;»“

Q)_}ﬂb}fdﬂ)g}))bb}b‘w K&Lkwjbb)c:y WJ_gm‘J:jﬂA:« wb‘ﬁdjjﬁd)jcﬁup)‘-u L;‘ﬁ‘r@m—? d).)o-
Table 4. Contribution of components of nitrogen productivity index based on seed yield and biological yield of bean in intercropping ratios with maize and nitrogen fertilizer

0338 e LS 0534 s oL
Contribution of NupE Contrlbutlon ‘of NutE
Sl s S Epebo s 0355 Coms ) 3 S G153 Shas 0355 Com ) 3 e 615 3 Shas
Main plots Sub plots Biological vield (kg.ha!)  Seed yield (kg.ha!) Biological vield (kg.ha!)  Seed yield (kg.ha!)
039 /5358 O
by el With N fertilizer (55 kg.ha™) 0.84 0.39 0.16 0.61
Sole bean 05958 355 5 me Ogly
Without N fertilizer 0.73 0.12 0.27 0.88
03y 55 O
YIRS With N fertilizer (55 kg.ha™) 0.62 0.17 0.38 0.83
50% Bean :50% Maize 059 55 555 5 e O9s
Without N fertilizer 0.93 0.25 0.07 0.75
039 /5358 O
S5 VL XY With N fertilizer (55 kg.ha™) 0.80 0.16 020 0.84
33% Bean :67% Maize 059 55 555 5 e O9s
Without N fertilizer 0.72 0.25 0.28 0.75
03953585 O
IR YA N WA RY With N fertilizer (55 kg.hal) 0.85 0.31 0.15 0.69
67% Bean :33% Maize 03975355 B pas O3 0.96 0.10 0.04 0.90

Without N fertilizer
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Table 5. Contribution of components of nitrogen productivity index based on grain yield and biological yield of maize in intercropping ratios with bean and nitrogen fertilizer

055 s e gL 053/ Jits oL
Contribution of NupE Contribution of NutE

el o S Ehebo S 03 8 T ) J_ﬁk_p P 03 8 T ) J_ﬁk_p P

Main plots Sub plots Biological yield (kg.ha!)  Grain yield (kg.ha'!) Biological yield (kg.ha!)  Grain yield (kg.ha'!)

)b alls With N fertlhée;r (55 kg.ha™") 0.68 0.07 0.32 0.93

Sole Maize S et oy 0.63 0.20 0.37 0.80

, I/ :L_{%s /0 With Ndf“értlhée;r (55 kg.ha') 0.76 0.37 0.24 0.63

50% Bean :50% Maize Wftﬁ)a{Nb}Jeﬁlﬁé; 0.96 0.36 0.04 0.64

, o,s'/.w:g{%s Al With Ndf“értlhée;r (55 kg.ha') 0.74 0.31 0.26 0.69

33% Bean :67% Maize Wftﬁ)a{Nb}Jeﬁlﬁé; 0.56 0.32 0.44 0.68

YA S NLY With Ndf“értlhée;r (55 kg.ha™") 0.81 0.31 0.19 0.69

67% Bean :33% Maize O35 25 2.5 3 pn O3 0.84 0.38 0.16 0.62

Without N fertilizer
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Table 6. Mean comparisons for total land equivalent ratio (LER) based on yield and nitrogen efficiency indices of bean in intercropping ratios with maize and nitrogen fertilizer

(LER) (e 6 ol s

053/ Jts 2L 0355 Oy TS
NutE (kg.kg™) NUE (kg.kg")
ioleiT sl 615 3 Shas 0595 od 1) 615 3 Shas 0355 Coms ) 3 S 615 3 Shas 0355 Coms ) 3 S
Treatments (kg.ha'!) Seed yield NupE (%) Seed yield (kg.ha!)  Biological yield (kg.ha!) Seed yield (kg.ha!)  Biological yield (kg.ha!)
el s S
Main plots
IR
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LIP3 78V
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LS T8Vi 3 T
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Means in each column and for each factor followed by similar letter(s), are not significantly different at 5% probability level, using Tukey test

YAY


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

oSyb bt ST L Kol slacs 51"

LT st S o b ot L
dops Vv + Sddon Ve S 5y Sils 65,
5803 GASESS S, P 5T (b i Lo
ngv_;?pﬁ}sé_:s&_:;luﬁ”,w
Cils g5, (5 5 ¢S b ghe blad 5l ja)
(Dahmardeh et al., 2012)
S sl jesls CLJ):JfQ:A)' Sl Cand
odes OLES ¢ 5 5m ol 5352 &S5 51 YL 055
Sl Rl G874 o b i 08T (65
S sl e la o 55 a5 05 55 5 e ealinad
SOLS ol o ST e 6l o €055 55
(8 Jgam) 590 Hlay e sldae op YL Sl Ods
O s LS Sl o5 Sl g e Al
534S sl ol asy 5 Opd bgliee S8 55 0
oS SN 5V D i) 055 sk S
33 8 55 05855 (o O e 9IS (LS s
MO Sl e (o o 53 4y o) a5 )3 oS
@S Sl 57 ) Sl S et 3
BV VL oS sl 4S5 055 5 O3 e
93 bglie S ot [ aiasil e o
3L EslasT 53 sl (e 035 526 5l gy o2l
OGS 53 055,55 0 8 kS O (6355 la o
D e 2D Gl e 6 e 2 YL
(Koocheki et al., 2015) 545 1,05 (\/N+) 059,
O35, e LS (6l e (6l 2 Sl dmnloes
d> g 6‘)"4-{4-3}?)5 L liee iS4 S sl Ol
Sl YL LS L (B ae 055 (el
350 8355 rhaw bl 534S Gk g, S
Sl LS lm ST ) Sl S ol
10+ (6355 o 55 azy olS 530 ) I YL 035 2
SIS V) o YL lyls LS s rf,_x;
e 6355 e 53 Js o 055 5 Sl (o
OT 51 6505 g o b 035 055 25 5 50aS” W
$odd azlpe 055,00 SalS Ly a5 A el

YAY

23y 5 Db baddes CiS jy sl G (I

oS SN 51 D i) 055 sl IS
(Sl ,Sas ol ) a3 (600 S S s
e s s )35 95
chd):.@\c:ﬁcl:f)::)%xb}l&mw
i 5 5aS Jds au aS s, Jlal e (635
05575 35S L 4y oS (3 039 LI 5 055
AR Al 4 Cad OT (o 3 Shas 5 0l 4o
55 (e 3 S 035 VL s 4 (s il asly
3 e Sl s g Somd JS 3 las ol o
0SS 0 (6355 o 5 T s K 51 5V
VNN e 6l S o 5L 055 20 LS s
el ods 3|5 (Koocheki ef al., 2015) &usls |
33 0lE (s 5 Sy bl CiST 5 &S
o5 Sl ol YL g 035 o S
CoilS i sy bghies glasled gl (V/FY)
T PP E P RGP PR W T
b gl Hlad 6l = V¥ 5 aw D)3 9 95 ki
233 AeT Sy 93 53 5 55 (i (3
8 s dol ol S Olgie 4 oy3 S Lal 2
il G L sy bsbee jlad ol
2353 P s 93 Db 5 S (e
S9d s Dyl g 93 Semjioam B3y bl jles
393 (S 3y blia jlad 53 5 Aoy PY
QJSCAJQL)BVJQJ.{M):?Y Sgd- ¢ 93 oyl
ol d e Ol g 4 S &5 SO0 53 3
O P S P R N N B P R T
5oy V0 e 03 Db 5 S e faw LSS
S35 93 (o e (0 b g loes Lo 5>
) b Hlad 53 s dm 38 s sl i
CiS Aoy Ve sl (93 Soyd g 95 (s S
SLaS 5 g same 53 935 (S jicm o 4 b gl
;HQJSC_AJA_gL}_l;wL;LA;A_&fq_h&u
Soyd by e o i8S (Afsharmanesh.,  2013)


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

Y4y Ql:mﬁ) & AJL;.:« Lr:.m«:.: .u:- Q“Q'_ﬁ' g|)) r}k— 41?;&"

S S Cadl 5105525 bt gL o35 S
033755 (§230 2> (Shnmd ok 50355 )13, 5 p
N0 35S S e Ll 2 553l
SLad 00 D) sy b iue (3l sl o
TR PN Y JENEY » [EREN S P gy {JORY
L) iys) ;Jlf;;,.wst}w): DSl
gAY Gl (Lo a0 1 3 dpy300)
A ol gl s OV S e 6=l S
5 b i8S Sleslenl a8 ) o b
S 3 Sk Gl il Jom ol o) 5 o5
OT il oHlS 55 5 0550 DLl Jials
SLassS ansy o O ae 1 (6,8 sl 4 53
Slapldsi p 5 53 03Lg ol S0 20 5 2o

AL 25

References

3 CIFV) s Cdr LS alS C> e
Sy Cnd gy 0385 (1100) S5 53 OT Ll 33!
b lies & 28 53 055,58 b LS Gl e
)sajsjggogfj;ﬁdslsow‘%jajs
o 055 Al LS 4 Lol Lo 28
Jis galual 3, Slas 4 65V LT L 1) el

{(Koocheki et al., 2015) L5 S

S 5 Ao
Lo gl_:f);ﬁ):c\f:\: ol JL_LA)'T o @Lﬁ

053,75 (830 ) O3 e T8 87 (B9 053 5
IS e Al ails s, Shes Wlul

2555 5 (8 e e 5 03555 o 21 sl
3, Shee wloal 5 035 55 S50 g 53 Ll 35

ooliwl 3590 b

Afsharmanesh, Gh.R. 2013. Effect of maize and potato intercropping on yield and yield components in early

spring planting in Jiroft region. Iran. J. Crop Sci. 14(4): 333-345. (In Persian with English abstract).

Ahmadi, M., F. Mondani, M. Khoramivafa, G. R. Mohammadi and A. Shirkhani. 2018. Evaluation of nitrogen

uptake and productivity of maize cultivars(Zea mays L.) under Kermanshah climate conditions. J. Agroecol.

10(1): 234-247.

Ameri, A., M. Nassiri Mahallati and P. Rezvani Moghadam. 2007. Effects of different nitrogen levels and plant

density on flower, essential oils and extract production and nitrogen use efficiency of marigold (Calendula

officinalis). Iran. J. Field Crops Res. 5(2): 315-325. (In Persian with English abstract).

Bandyopadhyay, K. K. and M. C. Sarkar. 2005. Nitrogen use efficiency, >N balance, and nitrogen losses in

flooded rice in an inceptisol. Commun. Soil Sci. Plant. 36: 1661-1679.

Barraclough, P. B., J. R. Howarth, J. Jones, R. Lopez-Bellido, S. Parmar, C. E. Shepherd and M. J.

Hawkesford. 2010. Nitrogen efficiency of wheat: genotypic and environmental variation and prospects for

improvement. Agron. J. 33: 1-11.

Bingham, L. J., A. J. Karley, P. J. White, W. T. B. Thomas and J. R. Russell. 2012. Analysis of improvements in

nitrogen use efficiency associated with 75 years of spring barley breeding. Agron. J. 42: 49-58.

Dahmardeh, M., A. Ghanbari, B. A. Siahsar and M. Ramroudi. 2012. Evalution of forage yield and protein

content of maize and cowpea (Vigna unguiculata L.) intercropping. Iran. J. Crop Sci. 13(4): 658-670. (In Persian

with English abstract).


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

" b e S 4 Kol e 1

Doberman, A. and K. G. Cassman. 2002. Plant nutrient management for enhanced productivity in intensive gain
production systems for the United States and Asia. Plant Soil. 247: 247-278.

Dodge, Y. 2008. The Concise Encyclopedia of Statistics. Springer Science & Business Media, LLC, 616 p.

Dordas, C. A. 2011. Nitrogen nutrition index and its relationship to N use efficiency in linseed. Agron.J. 34: 124-132.

Farid, M. and A. Navabi. 2015. N, fixation ability of different dry bean genotypes. Can. J. Plant Sci. 95:
1243 1257.

Gaju, O., V. Allard, P. Martre, J. W. Snape, E. Heumez, J. LeGouis, D. Moreau, M. Bogard, S. Griffiths,
S. Orford, S. Hubbart and M. J. Foulkes. 2011. Identification of traits to improve the nitrogen-use efficiency
of wheat genotypes. Field Crops Res. 123: 139-152.

Gallais, A. and M. Coque. 2005. Genetic variation and selection for nitrogen use efficiency in maize, a synthesis.
Maydica, 50: 531-547.

Ghale Noyee, Sh., A. Koocheki, M. T. Naseri Poor Yazdi and M. Jahan. 2017. Effect of different treatments of
mixed and row intercropping on yield and yield components of sesame and bean. Iran. J. Field Crops Res. 15(3):
588- 602. (In Persian with English abstract).

Ghosh, P. K., A. K. Tripathi, K. K. Bandyyopadhyay and M. C. Manna. 2009. Assessment of nutrient
competition and nutrient requirement in soybean/sorghum intercropping system. Eur. J. Agron. 31: 43-50.

Haghjoo, M. and A. Bahrani. 2014. Effect of irrigation and nitrogen fertilizer on grain yield, yield components and
dry matter remobilization of maize cv. SC 260. Iran. J. Crop Sci. 16(4): 278-292. (In Persian with English abstract).

Inthapanya, P., P. Sihavong, V. Sihathep, M. Chanfengasy, S. Fukai and J. Basnayake. 2000. Genotype
performance under fertilized and non-fertilized condition in rainfed lowland rice. Field Crops Res. 65: 1-14.

Jahan, M., J. Azimzadeh and M. Abdollahi. 2017. Handbook of biofertilizers and microbial pesticides for
sustainable agriculture. Education and Agricultural Promotion Press (In Persian).

Khaki Najafabadi, A., M. Jahan, A. Koocheki and M. Nassiri Mahalati. 2017. Effects of intercropping of
common millet (Panicum miliaceum L.) — cowpea (Vigna unguiculata L.) and biological fertilizer inoculation on
water and nitrogen use efficiencies. Iran. J. Field Crops Res. 17(3): 691- 708. (In Persian with English abstract).

Koocheki, A., M. Nassiri Mahallati, R. Moradi and Y. Alizadeh. 2015. Evaluation of yield and nitrogen
use efficiency of maize and cotton intercropping under different nitrogen levels. Iran. J. Field Crops Res. 13(1):
1- 13. (In Persian with English abstract).

Koocheki, A., M. Nassiri Mahallati, Z. Borumand Rezazadeh and S. Khorramdel. 2010. Effect of delayed,
intercropping wheat and corn on nitrogen use and utility efficiency. 1th Iranian Conference of Sustainable
Agricultural and Healthy Crop Production. 10-11 November. Agricultural and Natural Resources Research
Center, Isfahan, Iran. (In Persian).

Kropff, M. J. 1993. Mechanisms of Competition for Nitrogen. /n: Kropff, M. J. and van Laar, H. H. (Eds.).

Modelling Crop-Weed Interactions. CAB International.

YAD


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

Y4y Qlimﬁ) & AJL;.:« Lr:.m«:.: .u> Q“Q'_ﬁ' g|)) r}k— 4\1;;&“

Lack, S., A. Naderi, S. Siadat, A. Ayenehband and G. Noormohammadi. 2006. Effect of different levels of nitrogen
and plant density on grain yield, its components and water use efficiency in maize (Zea mays L.) cv. SC. 704 under
different moisture conditions in Khuzestan. Iran. J. Crop Sci. 8: 153-170. (In Persian with English abstract).

Moll, R. H., E. J. Kamprath and W. A. Jackson. 1982. Analysis and interpretation of factors which contribute to
efficiency of nitrogen utilization. Agron. J. 74: 562—-564.

Nassiri Mahallati, M. and A. Koocheki. 2017. Trend analysis of nitrogen use and productivity in wheat (7riticum
aestivum L.) production systems. J. Agroecol. 9(2): 360- 378. (In Persian with English abstract).

Pahlevanloo, P., M. Rahimizadeh and M. R. Tookalloo. 2015. Evaluation of nitrogen use efficiency in
intercropping of maize and soybean. J. Crop Improv. 17(4): 967-978. (In Persian with English abstract).

Sinebo, W., R. Gretzmacher and A. Edelbauer. 2004. Genotypic variation for nitrogen use efficiency in Ethiopian
barley. Field Crops Res. 85: 43-60.

Singh, M. 2012. Influence of organic mulching and nitrogen application on essential oil yield and nitrogen use
efficiency of rosemary (Rosmarinus officinalis L.). Arch. Agron. Soil Sci. 59: 273-279.

Tavakkoli Kakhki, H. R. 2016. Zoning and evaluation of nitrogen use efficiency and nitrogen balance for wheat
and corn cropping systems of Iran by using simulation model and GIS. Ph.D Dissertation. Ferdowsi University
of Mashhad. (In Persian with English abstract).

Zhang, D., W. Li, C. Xin, W. Tang, A. E. Eneji and H. Dong. 2012. Lint yield and nitrogen use efficiency of

field-grown cotton vary with soil salinity and nitrogen application rate. Field Crops Res. 138: 63-70.

YA?


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.4.1.0
https://agrobreedjournal.ir/article-1-971-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1397.20.4.1.0 ]

oSyb bt ST L Kol slacs 51"
Effect of intercropping replacement ratios of maize (Zea mays L.) and bean

(Phaseolus vulgaris 1.) on yield and nitrogen use efficiency indices

Hosseinzadeh, S.!, M. Jahan?, M. Nassiri Mahallati® and K. Haj
Mohammadnia Ghalibaf *

ABSTRACT
Hosseinzadeh, S., M. Jahan, M. Nassiri Mahallati and K. Haj Mohammadnia Ghalibaf. 2019. Effect of intercropping
replacement ratios of maize (Zea mays L.) and bean (Phaseolus vulgaris L.) on yield and nitrogen use efficiency indices.

Iranian Journal of Crop Sciences. 20(4): 267-287. (In Persian).

To evaluate nitrogen use efficiency in intercropping replacement ratios of maize and bean, an experiment was
conducted during two successive cropping years of 2014-2015 and 2015-2016 at Agricultural Research Station,
Ferdowsi University of Mashhad, Mashhad, Iran. Experimental factors were arranged as split plots in
randomized complete block design with three replications. The main plots consisted of sole culture of maize and
bean, row intercropping with ratios of 50%:50%, 67%:33% (2 rows of maize: 1 row of bean) and 33%: 67% (1
row of maize: 2 rows of bean). Application and no-application of nitrogen (N) fertilizer (55 kg.ha!) were
assigned to sub plots. The results showed that different ratios of maize and bean intercroppings and application
of nitrogen fertilizer had significant effects on grain yield and biomass as well as nitrogen use efficiency indices
(such as uptake, utilization and productivity). Maximum grain yield and biomass of bean (3462.1 and 10124.5
kg.ha'! respectively) and maize (5974.1 and 18321 kg.ha™!, respectively) were obtained from sole cropping of
bean and maize. In both crops, N utilization efficiency was higher in all treatments when nitrogen productivity
was calculated using grain yield. In nitrogen application treatment, the row intercropping ratio of 50:50 of bean
and maize had higher nitrogen uptake efficiency for both crops. Also, the ratio of planting 1 maize: 1 bean (50%
maize: 50% bean) had the highest total land equivalent ratio (1.10) using grain yield, nitrogen uptake efficiency
(2.30) and nitrogen productivity efficiency (using grain yield (1.98) and biological yield (2.02)). Therefore, it
can be concluded that the use of maize and bean row intercropping is an environmental friendly cfrop
management pratctice to reduce nitrogen losses and improve its uptake efficiency, and to prevent the excessive

use of chemical fertilizers and improve the productivity of these inputs in agroecosystems.

Key words: Bean, Biological yield, Maize, Nitrogen uptake efficiency and Row intercropping.
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