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Evaluation of radiation use efficiency and weed control in intercropping of
sugarcane (Saccharum officinarum L.) and legumes
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Table 1. Physical and chemical properties of soil at experiment sites (soil depth 0 — 30 cm)

SV 5o Sudls sl e $STl Dl s

iS5 b oS Sl g Jsl 0 £33 O Soil properties after Jsl 0 g2 O

Soil properties before planting Location1 Location 2 legume harvest Location1  Location 2
Soil texture S st Siltyclay  Clay loam  Soil textur S sl Siltyclay  Clay loam
EC (dS.m™) S s 3.02 4.28 EC (dS.m?Y) K S0eytas 2.58 3.7
pH & Aol 7.9 8.8 pH & dewsl 7.7 85
P (mg.kg™) JE) 12.89 115 P (mg.kg?) s 1331 11.86
K (mg.kg?) ooy 258 240 K (mg.kg?) ooty 252 236
Total N(%) JS 0l 0.07 0.05 Total N(%) JS 05 0.16 0.12
OM (%) T sl 1.45 1.32 OM (%) JT sl s 1.61 1.52

)JC;V‘\/‘;‘V))'JAL;LA;,U&&%O}})(GJAF oz g W

L od el S b glons CiS7 4 b g0 (0 e
L(F ddr) 550 6 STL Lok iy slu g+ )6
S hals ST Sloj Guiss pl 3 SGl 4 a5
3925 S5 a ke g (s il 1) B L
A ady s b b |y 5 5 oSy g0 5 4 (BN
oS ool 2 4 4 5 b 5 bl od o Son
ol i) bw g lie wolie 5 OT o a5l o
SACe b ouB) 55 S s el (([SKi) 0L

"

Solsiime 1 saalsT Glaslag &8 515 Ol s

0355 ¢S 1= ) (Ao S Jla| e 5)
Sy o 3 iy s clalale ¢St
03530515 = ls e S (ilesT GLa0Se
FIY0) oST1 5 o 5 e bl 8 slaciale oSCis
S glacale oSt 055 5 (pmm 20 p3 45
oA S 0 b e (e e 53 0 S VYA
23 S /OVD) G el oS5 o 0S5 S


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/ahj.21.1.62

WA e ) o5l (00 5 S llar 011 215 e alaa”

Sl ok ol il o5las o5 s 318 6 K
Slacile i) JalS Eel 1) S p sbens (55l
23 dlsd S Sl eslinad s gL S 8 5
1520 55n &S MT sl g 36 4 k55 by o slosles
23y alS 5, S s, el alale o)
L by 55 (252055 b o) St 50 ke
Sl s 4 15558508 Dlije) A 25 o8
A s o s & 55155 58 s ST
G5 L gl ol 5058 3 g S s 1
s (Veigaetal, 2012) sls 1 3 (:.x:f Sl s
AU A Sl @S L s ol 55T
N P PO - PN SWE SUNIR DTS [P O
Il LS 53 355 o otalie ) S 55 a8 55b Oles
CoiS s e clacale ¢Sias 05y LialS Ao s
032 OLSG 51 5 b e palls CiS 4 o b sl
035 AaLS Ao 53 o 5t OLSs 53 2 53 55
(Ao )3 A0/B0 5 Lo y3 AAFY) oo slalale ¢S
il S bglis 08 53 pall iS4
sty p s ply bodd el L+ 155 580 b ok
I sbale $Sis 055 el Ao s o S T
bosliee ooiS Slas s (Lo ys #5/7Y) Jl O s
w)s(u,>90/rf)r,ao&,a,\w,;&;
A oaliie (5T Lol el b g 5 St b sl
FrAeS Ay Sy 035 g 3 4 g g s )
U Sl g eslinal 5 ooy 0l alS nay
ORU Oy ol a5 5 (2105 oLl L s
by e slbadle L) 5 G5 8l ol S
Slas 53 o s 40) J3 OLSG 3 ALS by
Losh 5 (5055500 L o i) S b gl S
Al or £33 OLSG & Cond (s s b ok i)
s slacale oS 055 5 Y Gl i plul
T a1 5 (651 a5 g3 53 UL 33 58 )3
Cils 5l dom (6413 5 4 e 53 LOT Hlide 31 5k
Ao ole a3 3o OT &Kida |5 e Y48 OLS

v

Cel 5 iy (65 i Ol e ole Cldo sl
sodd yolie s OT il 3 5l O O i
T S ot oM S 4 bl ST 55 b
S 3 608 55 Al S 4 S ST
4—?=:"JJ>3°~\:-W)5\-5-@L“4{3°-’;J}.~°£‘:§
RO PR P NEAPR] prjes
Sy 5 s FeS e R sl G b 1 b gl
iS4 S 3 g 5 e Sl enlial g1y 5 i
Iaslblae Ojlus Ol pals S ol il
5 S b (et L b slins ST 55 558 e
5 losd Al GeiS 5s rtren 5 SES L L se
S glaciale oSis 035 5 0S5 508 by
s8I S e s e b sl S by
Ghls Glass S s bgr e 58 slacale oSis 05
i e S s 4 g b S 5L e
S mhaw o 0Ly 5 b ot L A
s Oy Bl aS o s bpw g Cod g Lo g
slacale Jdy (35 4l 2l ol w53 5 e
byl oS a8 ad 318 caledT 53 .dd e
S BB e 5 Las SialST 5 b Sl paT L S
@bt b J =S Lsl G glacale ¢l -
s 45 (Kumar et al., 2017) s 8 5 slaide
23 558 e Giod LS Ly yeen Sl LT
Al e ) salle glad b J ST o e
iy 038 S S 3ls ow&u;T&@u
il 53 652U 5 S (g g ol
S slacials 5l eliSas 5 3L el 18 L
WSS 33 A3 5 3 g | 35 5 SCn g 3l 555 s
odoh 3L 5 a glacile b amlia 53 )3 ol5 0l
DB Rl 5 a3 5 e 135 5Sn L (s 50
L el ole s OT O s ol 55 )3
edlel §p slacale i) 2l s ¢ glacile
b Sl 15 SKs S e il T s s

oslesT s (Veigaetal., 2011) Cowl azils (o) o


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/ahj.21.1.62

SY-AY AN 0L 5 55 Slaal s S o ae o8 L5

Ghloe e S s 8 6l m 5 ds3Se mp S
S U358 o SANVBVO o (6 s S
Je 51 6 S slls S (51 G 5 e
VA i L Js38 e 5 VY B M L
oS AU A ple s 5K e SN0
R R0 FEVAR T P W PSCIN DTS - P L9
slos s Lo len ¢ glice obie (25 (OT 548
Lsd oo Sl O e o) falS Eelc ol
2SS o 5 e slesT ol s (Hattield, 2014)
Slag 53 (U338 0 8 V) Sas 55 b o e
Lo ol rona 2B L oks s S b gle 25
O an @S Olr (2 505 5 S L Lo il
iS55 (I3 oS 0 /8Y) St s AU
e SU P USs) T sy Sis alls
i Lo 51505580 2B Olejon 5 gl (ol les
O s LS SRl gy ab s e sled 03 (ks
23 Sl O s oI5 oy 5 s b edaline U
il S badie S by e A ot
AR p sl Lot mdli Ly 5 155 5e b o
O n DS 05055 0 JS2) (g3 0 8
S g by pn (U958 o 08 YN L G
o e oLy 3500 53 plie 4z 5y Ly Ll
o3 o) JS8) b edaliie 15 b g 53 00
iy b (s o aaily 5o 2055 St 51 e
rpen 3 S ) Gl pobe iy Qe S
S Uil ST 3 05 A0 S 5o L e S
S L St iy i e sl
ot il S el S Hls )3 B o e
oAl CiS jlag 1 (S NI L S b
O s oL Gl 53 3 St il O
b i Lo L b sl o8 55 S U
S oplagole byl byl £85I 5 0
sdalin 055 25 0dS oty (gLae S L g a5 )

TA

e l 53 5 A el SV 58 lalST Sl
Ol oS Ly iz g 03,8 (65 o Ay j 2 slacale
53 Cadtee sLajles 53 5 a slacide oSt 0
> 1o (6,15 4 i len 093 a0 ()15 2 4 g
i 055 505 5 Ao S S s sl
5 St palls CiS s e slacals
Lot e 5Sn Ly ot el S bl 6
Sp gsesn ol el Castrpsmsply ko il
Sy o S 5 [l ST 4 G b gl S
b ot L b e e nls s S b, S 0l
5SS bl 53 s laciale Db olie el
Aas o OlE 1y Lus Sole Odo js L)
L oSt ol mand e adel) b e 5 L
ST bl 3 (sred (6 s b S Ol
ol 55 [l a0l )8 (Al iS5 Lglis
At 5 el 035 5 ey Y gl 4y S5
@ sess a5 Hler R s Sl
ae OIS 51 5t OT (g3 53 015 5 A6 0 e
(bslies e aw 2 5 (FUF gl JSB) ol ay S
b glie C2ST Glasles 53 T O e oL
CiS ot 53 5 00 5 Al iS5 5
Sl 5y Jdoar (s s 5 A6 51 ssliae s
boglie S8 s Ll s s oo ol jllagl js Sl
ol oS mlaw Foalie 5 S e SRy b5 4
IS ol Cde Ol 4z js g 4Bl talS Ol
Eoi s rl o S b palls SIS 4 S
oS il ams ys 55, s 2ol 81 sl
b Sl eslizal (5550 140 3 e 35,8 o SRl 5 ume
5 oRU e O S e s Ll e e
Jsone s ob o dil U O pae oS 51531
=1 el o SR bl ST 5o 6 ol
Oy S 65 e sLdd s 5 (6 5 e Ol
A O e LS 3,8 e 1 el el
VO L S s ke Ghlie 4 S aw slas S (ol


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/ahj.21.1.62

WA e ) o5l (00 5 S llar 011 215 e alaa”

120 * Sugarcane+Cowpea b oto L+ St
100 | g e h f d c + Sugarcane+Soybean s+ i
S wn ] w= [O
% 0 | % Tk % ] T Sugarcane+Cowpeat+RNIZODIUM ¢ s 51+ bk i e St
v 2 HoN EHre . izobi
> 'S \ \\ \E_ Sugarcane+Soybean+Rhizobium ¢ s 51+l st St
5 g 60 | SETINY 3
A ‘é % ﬁ: % — ! Sugarcane+Mycorrhizal+Cowpea b wia bt 5 St St
= |y ST
é é 40 § % = - Sugarcane+Mycorrhizal+S0ybean s+ 5, St St
& SEN 2
S g 20 § AN = . s S S
> § § \ | Sugarcane+Mycorrhizal+Soybean+Rhizobium
e 0 L [ - o2l Ak ot e St S

Locationl J,1 o5 Location 2 ss O Sugarcane+Mycorrizal+Cowpea+Rhizobium

o&yﬁgyjdt,gr;gw‘Js:gy,\smméu,ug,sjﬁsuqb&;sob&w@ispwm-\ e
Fig. 1. Mean comparison of dry weight reduction of weeds in intercropping treatments of sugarcane,

cowpea and soybean in two locations

2500 A
— «= ¢ = Two weeksbefore helingup 7 «Sals 51 5 azin 55
3 %,2000 1\ 1
\;% § ' eeeccee After legume harvest =¥ i —sis ,; 51 ax
9 Z1s00 1\ :
4 . v )
= v . 0
2 glOOO b *
5 2 Y AN | /
a . . e ~.
500 - -..\ I.° X N '\ .
St . '-_".°"-:/."". /_,....,‘ .
o) S e T S

1 2 3 4 5 6 7 8 9 10111213 14
Loslies 2S (sla,les

Intercropping treatments

Ql.a\:fﬁ,..il_sﬁjl.\;gcd:-f)_s)a biee S lasles s e 6&;}1&&5—0}3@@ duns L2 =Y Ji.l
(Ul 010 S ST Kk 51 J5 5 V5
Fig. 2. Mean comparison of dry weight of weeds in intercropping treatments in two stages, after harvesting

legumes and before heling up of sugarcane (location 1)
+ b ot Ly Jalls -5« Sole soybean+Rhizobium ¢ ,.s50, + Ly Jalls -4 Sole cowpea b ota Ly L4l -3 Sole soybean u ;. L4l -2 Sole sugarcane s als -1
Sugarcane and \ 5. 5 Sx5-8 Sugarcane and Cowpea U o2 L 5 S2s5-7 « Sole sugarcane+Mycorrhiza 15, Sl + Ko alls -6 Sole cowpea+Rhizobiumw,}_\,
Lo 5152558 + 25 -11 < Sugarcane and Soybean+Rhizobiume .51, + by 5 S5-10 Sugarcane and Cowpea+Rhizobium e sl + Ak w2 L 5 S2s-9 Soybean
Sugarcane + puusnls + by 5 15,580 + a5 -13 « Sugarcane+ Mycorrhiza and Soybeant .. 5 15,5 + S -12 Sugarcane+ Mycorrhiza and Cowpea _LL e
Sugarcane+ Mycorrhiza and Cowpea+Rhizobium s ss 3l +, b st Lyl 513, SKw+ Sis-14 Mycorrhiza and Soybean+Rhizobium

2500 -

g =+ Two weeks before heling up T «Suls i |5 «in 5>

= 2000 - \ 1

s . After legum harvest =¥,z <25, 5l ax
\2\ & 1500 - *

= \ I
35 ro o
4 = 1000 - . \
i) = . . o
T2 500 e \ . ~

0 e LU AL S

1 2 3 4 5 6 7 8 9 1011 12 13 14

Lgliee 228 slasles
Intercropping treatments

Q&kf@lsjjlu\;gcwfj.s); bgie S slasles s e ‘gl.aqa.l.cé.i{:éoj}&:fjl.:» P P (G
(33 0K0) s OT Kda 51 3 5 SV 5
Fig. 3. Mean comparison of dry weight of weeds in intercropping treatments in two stages, after harvesting

legumes and before heling up of sugarcane (location 2)
+ kb ot Ly alls -5 Sole soybean+Rhizobium o515 + L sw Lalls -4 Sole cowpea Lt i L alls -3 Sole soybean L. Lal= -2 Sole sugarcane S Jalls -1
Sugarcane and L. , S5 -8 Sugarcane and Cowpea b o2 Ly 5 Sis -7 Sole sugarcane+Mycorrhiza 15, ,80b + Ses ol -6 Sole cowpea+Rhizobium ¢ .51,
L 515555+ S -11 < Sugarcane and Soybean+Rhizobiume s 51, + Ly 5 S -10 Sugarcane and Cowpea+Rhizobium e 551, + b w2 Lo 5 a5 -9 Soybean
Sugarcane + puusnl, + L 5 15,55 + i -13 Sugarcane+ Mycorrhiza and Soybea L. 5 15,8 + S5 -12 « Sugarcane+ Mycorrhiza and Cowpea b ot
Sugarcane+ Mycorrhiza and Cowpea+Rhizobium pomailot kbt L 5 15, Sk Sii-14 «Mycorrhiza and Soybean+Rhizobium

14


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1]

[ DOI: 10.29252/ahj.21.1.62

SY-AY AN 0L s 5 55 Slal s b3 SIS LU

6000 .
9000 | e s S
& 8000 - Sugarcane+Cowpea * < 5000 Sole Sugarcane
2 =
& 7000 - . * 3 Y
pu 3 5
32 6000 3§ 4000
4 ® B *
{4 £ 5000 1 4 2 3000
,]L 5 4000 - . 50 :
@ 2 -
2 4 1173 4 5 2000 y=0.9193x +963.74
H 3000 yfl_l‘-lix 33612 % ¢ R2=0.8701
= 2000 - R2=0.6843 £
£ Z 1000
< 1000 -
0 0 T T T T T T T T 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500
R e e S
Cumulative photosynthetic radiation (Mj.m?) Cumulative photosynthetic radiation (Mj.n?)
10000 s S - 60007 e
3000 -| L 5 e
& Sugarcane+Cowpea+Rhizobium 5 s000 Supareane+Soybean
£ 8000 - * &5 = ¥
2 4 E
35 70001 . 2 4000 -
} § 6000 - ‘% >
\2 = 5000 | i_: 3000 -
= 11 5 z v=1.0061x +994.92
4000 - y=1.1769x +3565.1 = X
ia H M T Re=06M7 < 2000 - . R2=0.9403
E 3000 - E~
5
1000 -
0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500
T SE : e
Cumulative photosynthetic radiation (Mj.m?) Cumulative photosynthetic radiation (Mj.or?)
10000 ¢ Ll K &0 1 st S

9000 1 Sugarcane+Mycorrhizal+Cowpea Sugarcane-+Soybean+Rhizobium

*
*

y=1.063x +83L8

* RZ=0.3804
4000 | y=11749x +4153.1

3000 1 R2=0.7843

e Sl ok
Cumulative dry matter (g.m?)
g
]

0
1000 4 0 500 1000 1500 2000 2500 3000 3500 4000 4500
0 oy
0 500 1000 1500 2000 2500 3000 3500 4000 4500 Cumulative photosynthetic radiation (Mj.n?)
s S A
Cumulative photosynthetic radiation (Mj.m?) pralte et St S5
Sugarcane+MycorrhizatSoybean-+Rhizobium +
9000 - LS S
~ 8000 - Sugarcane+Mycorrhizat+-Soybean
b 5
5, 7000 - :
6000 - \2 Y
4 E oo - -7 ¢ y=1148x +3318.1
9 B 2 R2=0.6708
= 4000 - *
Ls
£ 3000 -
£ 2000 -
© 1000 - 0
0 0 500 1000 1500 2000 2500 3000 3500 4000 4500
0 500 1000 1500 2000 2500 3000 3500 4000 4500 g A A
i e AL Cumulative photosynthetic radiation (Mj.m~)
Cumulative photosynthetic radiation (Mj.m?) 2000 -
LS S
12000 () 5000 1 Sugarcane+Mycorrhizal . *
& Sugarcane+Mycomhizat-Cowpea+Rhizobium - 3"‘”00 1 *
10000 & 3 Be0oo
3 . o El
8000
* /-"’/ . = 10430 + 37425
6000 _— RZ=0.5941
- ¥=1901x +2298.8
4000 R2=10.6522

2000

T T 0 500 1000 1500 2000 2500 3000 3500 4000 4500
0 500 1000 1500 2000 2500 3000 3500 4000 4500

g e A

Cumulative photosynthetic radiation (Mj.or?)

e e A
Cumulative photosynthetic radiation (Mj.m)

23 S oS gl raz (6 5 53 Jb (B Ol 5 S 03l oS (G B Al —F IS
2B ekias OLiS Sgew § 5 b 8) 0K 55 53 LAl iS5 SV 4a b b e CiS glales
(ol jg.&.:: al:f b 0 e
Fig. 4. Regression relationship between dry matter accumulation and cumulative active photosynthesis radiation
for sugarcane in intercropping with legumes and sole cropping in two locations (slope of regression shows the

radiation use efficiency of sugarcane)

Yo


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/ahj.21.1.62

WA e ) o5l (00 5 S llar 011 215 e alaa”

b e L) als
- Sole Cowpea
22000 -
N ¢
3 21500 | _* —
4 ’
%* 1000 A y=0.2876x +1168.9
iﬂ . R2=0.2395
2 500
=
-
£ 0 T T T |
-
v 0 500 1000 1500 2000
o e A
Comulative photosynthetic radiation (Mj.o?)
3000 L-rJJ*.U*"f.J*ﬁ"é
& g +Rhizobi
T 2500 - Sugarcane+Cowpea+tRhizobium .
4 5 2000 -
1500
f * y=0.7583x+1202.1
: | R*=0.3715
Z 1000
=
g
& 300
0 ‘ T ‘ :
0 500 1000 1500 2000
s i S
Cumulative photosynthetic radiation (Mj.m?)
3000 Pl S S
P Sugarcane+MycorrhizaH- CowpeatRhizobium
£ 2500 - ¢ .
!
3 % 2000
3 E
% & 1500 4
[ ¥=0.898x +1191.2
55 Z 1000 - R2=0.4495
= 500
0
0 ‘ T ‘ ‘
0 500 1000 1500 2000

el G G
Cumulative photosynthetic radiation (Mj.m?)

aole

JEERER UL

2300 prsplrled A
; 2000 Sole CowpeatRhizobium ¢ ¢
" / .
Q
£ 1500
z 4
2 1000 - y=04811x 12712
g R2=0.2007
E 300 -
=1
£
5 0 T T T 1
0 500 1000 1500 2000
g G B
Cumulative photosynthetic radiation (Mj.m?)
2000 - S .
”’E Sugarcane+Cowpea . .
2 1500 -
B
g
z 1000 ¢ y=0.7098x +757.97
2 R2=10.4369
2
£ 500 -
g
5
0 T T T 1
0 500 1000 1500 2000
s e
Cumulative photosynthetic radiation (Mj.m™)
2000 - bl
r%: Sugarcane+Mycorthizal-Cowpea ¢
o ¢
21500 - .
o
& 1000 ¢
: y=0.7105x+697.11
£ R2=0.529
£ 500 4
£
=
0
0 . ‘ ‘ |
0 500 1000 1500 2000

o e 5
Cumulative photosynthetic radiation (Mj.m?)

53 skl i L olE (gl mamd (5 5 Jlb Gl Ol n 5 6Kt 03l e oy (S S5 bl -0 IS
b 0 eme o8 0dias Ol Jgew S Lot ) O 53 s el iS5 Sii b b yliee ST gl ey
(ol s i L ol a5

Fig. 5. Regression relationship between dry matter accumulation and cumulative active photosynthesis radiation

for cowpea in intercropping with sugarcane and sole cropping in two locations (slope of regression shows the

radiation use efficiency of cowpea)

\A


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/ahj.21.1.62

!

1

mand CSLBA aile
Cumulative dry matter ¢z.m?)

1200 -

R)

= 1000

)
=3
=

Cmen Sl aale
Cumulative dry matter (g.m
£ =
= =
= =

[}
>
>

(=}

1400 -

i asle
?)

JESCR R
Cumulative dry matter (g.m

L 1200 -
1000 -
800 -
600
400 -
200

SY-AY AN 0L 5 55 Slal s S0 o ae o8 L5

400 -

=
2

000
800 4
600
400 4

b all-
Sole Soybean
¢
P S

¢

y=0.1043x +804.68
R2=0.03

200

=

0 200 400 600 800 1000 1200 1400 1600 1800
e

Cumulative photosynthetic radiation (M)

bt S5
Sugarcane+Soybean ¢
*
L 4
L ] y=0.3029x +451.32
R2=0.1653
0 200 400 600 800 1000 1200 1400 1600 1800
e S A
Cumulative photosynthetic radiation (Mj.m?)
bt St S .
Sugarcane+Mycorrhizal+Soybean
*
o,
y=0.3651x +499.17
¢ R2=0.1237
0 200 400 600 800 1000 1200 1400 1600 18

P S e
Cumulative photosynthetic racdiation (Mj.m2)

1200 4 paszl g als
< 1000 1 Soybean+Rhizobium *
@
800 - ’_’_!_’__f/
¢
600 - *
y=0.1247x +631.41
400 R2=0.0721
200 4
0
0 200 400 600 800 1000 1200 1400 1600 1800
el Tl
Cumulative photosynthetic radiation (Mj.o?)
1400 e
~ Sugarcane+Mycorrhizal+ Soybean+Rhizobium ¢
21200 -
k]
3 ;51000 1 L
4 £ 800 ¢
z)
1 - 600 - y=04283x 3877
2 1202
S0 N R2=0.2056
5 200 -
0
0 200 400 600 800 1000 1200 1400 1600 1800
e e A
Cumulative photosynthetic radiation (Mj.m?)
1400 e K
£ 1200 Sugarcane+SoybeantRhizobinm ¢
£
K]
53 1000 *
i g
\2 £ 800 *
2
- T 600
ij 2 * y=0.337x +475.28
£ 400 R2=0.1513
£
5 200
0 T T T T T T T T ]
0 200 400 600 800 1000 1200 1400 1600 1800

s G B AR
Cumulative photosynthetic radiation (Mj.m?)

ST (sl 5 b oS (5l sre (5 i 58 U A Oljn 5 S 00le (S 55 Al 7SS
(CM‘Eyakfbj&bdﬂ&b&a“bdwdﬂf)b%)Q&A}JJJMBM}&L‘L#
Fig. 6. Regression relationship between dry matter accumulation and cumulative active photosynthesis radiation

for soybean in intercropping with sugarcane and sole cropping in two locations

(slope of regression shows the radiation use efficiency of soybean)

O 51 sls 0L il s 4 o s

T s b s L Sy mhan e s
gar Ly Js e ls g Ao ys & 5 g b
&N RO R R IR T g
o S O 5l 03 e s a0 5 e
il oS SSEolin o oSl Olas guas

\Al

A s 4 Ul Jok i L L b glone S
e OS5 53 055 2 s 53 i et L e
S 750 b Kb ar s L dil o bsu g
o= S 35 b 51 S e L s 0 U B s
3,8ee 5 ALS iy g b8 sa ¢ g e
b & S RolejT 550 Gble 3 L 5


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/ahj.21.1.62

WA e ) o5l (00 5 S llar 011 215 e alaa”

330 5 e 55585 05 o8 Ll 3 15, S
el Gl Cel f g g ol &8 (Mishra, 2010)
s 55 (e 53 35— 0 7 &5 1y o
f. LSJJSCL"‘)JKJ-’CL"&P\-&JJ—:J&?
AL il 5 055,55 355 )LSa 43 558
=~ .(Ghaand Singh, 2013) el Cesss p 50551,
Ol s dol gl 5l (S s o gels
Ly o5 a5 31 el Camiles Ol joe 8 ol & Y — o
el SU o 5 (sl S e e 0L
AL s diy sl 5 oS sl S, e
G5 opl 5> .(Javanshir et al., 2000) 5,15 4l 3 abis
OLSs 55 SLadS s S 5 ST Sl goast o5lis
58 e jasla slie 53 Ol sbl ey
S b b s Lag 53 )08 (el 2
,u_aﬁa)_:rs)efj_gch_wubt_.:ﬂ,\_aﬁ
Pl s b i Lo 538 (sl S
b 2 e (B Jsi) s salie sl OIS
S palls CiS jlas 55 S )3 55 el
o2 LE o 568 Jled pl 03 S s T s
NSV ST N W\ SUPRES JOU- Y PRt gy S5
Lbplie 228 55 (ot L 5o L5 Al
Sass ol 03 (A e Lol 1 T sy S
(Y Jpdor) ls 15 &8 o sl pFeS
Lles (slajleg 47 515 Ol bl 4 5 s
FRtSIEpLY Loy &S JL&;—\cb)sLAQKAJ
1 sl o Ll 5 S e s Sl
Ol gl ol 55l gime b g 3 Sas 65, 65T
5 S ate ) b o0 155580 8 S s s
Lo i, b o plise S e gmanly S
2w 03 g b e () Lh S fan (A i
{(Barros et al., 2016) Cul o 3 )15 55 Slidiow
CLaOs Sl plSoms )3 ol s s wlul
3l AL e (o Ll elasT 5 5
ol S i edalia by 5 05 S 15 s L

vy

5OV Jsd) 39 p33 OLSG 1 2aS” Ul OSG ys oS
W5 65t S e Jl 0L 3 0 sl
VS 555 fabsn ) S 43 S
sl 03 5o SRl e I ()l e
325 Si5 3 553 bl b S s
b LS e jles L ils (gls e T O
sLasd 5255 gl a5 5 e e
I3 3 ol Aoy & Jlezl el 55 S
L g5 sl i 5 S mlaw e s (s,
od—as QLA Eamta S S E- AN R p-R) EOPEEE VR |
05555 pamanls 630 G STL OAs S o pute
S b5 58S e 5 bl o b a5 b
P PPN - R WY PP PP PSP P
O b g 3 4 S ails Ol sl (69 i
SIS 4Bl L e amS ) AL Jool (Glanm
kBl s Ol s Ol Jlak 5 (Ghodrati, 2011)
P N P A Y- RUPRE g
oS 5 0,8 Lajles 3l pldSomn 3 L g 4k
A (s i g oS ) A edalia 035 23
i s el S e gl (55L& ey oo
0SSl sl 3l m 6 SL mSe s (A
S o313 68 5 sl Lyl s L (U )
i slasles 3 b i L S o el
Sis 5 e el 5 e s sl L e
(52550 b ook ) S b glins S257 5lad o
AT Gzt (psn oy Lokl el ) Ly ol e 4
OB e s w0 (V5 Y lad s
o psanls 6L s Sis ) 500 15055
skl e STl mle 5 R ol 61 L s ady
Olejon s 213 o8 56 G ) 5 ol
e el Bl s b a5 150580
313 0L Goos &S5 s e S 5
5 (Sis) ol S b g ot Sl i Ol oS
DS, T B L ol il oS s g


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/ahj.21.1.62

SY-AY AN 0L 5 55 Slaal s S o ae o8 L5

i b b sl CiS (slasles 53 s ot Ll 03 )5 (el o b 5 S8y e el oSl glie Y st
Table 2. Mean comparison of Leaf Area Index (LAI) and lighte Extinction coefficient (K)

of cowpea in intercroppingt with sugarcane

g N g
Intercropping treatments L olies ciS slales LAI K
Sole cowpea ek i L Ll 4.1b 0.496¢
Sole cowpea+Rhizobium pomaphyt b e Ly el 4.6a 0.427d
Sugarcane and Cowpea S e Ly S 4.1b 0.595a
Sugarcane and Cowpea+Rhizobium pomaphyt b e Ly 5 S 4.5a 0.588b
Sugarcane+Mycorrhiza and Cowpea S e L g 15 S+ St 4.1b 0.594a
Sugarcane+Mycorrhiza and Cowpea+Rhizobium o550+ b win Ly 515, K0+ S 4.6a 0.560b

LI (gols pre Doyl .L.a):@dkblcla‘ﬂ):&gs\.s5\4;»\:4;3QJ.A)'TJLAJ.:;.\;M&{J::.»Q}I‘»‘5\);65&&;51:»;)}:#}&);
Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using

Duncan's Multiple Range Test

Aledias 0L § 55 50 ) (0 Jsul) AaT s,
i L) 515005500 Olejan ) sl g lon ot
oA CiS s, Ses ol Hles ol s b
L St bslins S 5155800 b ok il S5
g dzdl e b o)l sme Soll (il 05 Lo g
iy Laoe 53155580 Z B 3 gz 4 ey i
Sl ol el p an sl OT by o onte 50 S
el ois § Sas s Slas
S35 4S ale3T 5 (Kelly et al., 2005) LS
AU sl plowl Sag r jind 515055800 £,6 506
Al g8 Sa s Shee 65 155500 Cute
b A5 S Shes 555 150 550 St
P PP NG SPNES T WP SO g WP
Al S g dlazm 1A 0 liST B (Slaly ga ) g0
Lo sdny o or A 3 525500 ) Lo 5 457
OT Slatinn ds) 5z O gl S 5 28
ais ;) S 4 &S 5 OT Jlsl 5 ole Ol
O35 ot S0 30 21 53 b o Sl 331 0L e ol
5515 GS8) 0L oS 555, Shas 1 s
53 Seis s, Shae il 530 .(Mishra, 2010) &sls
Js o b i L L bl 028 slasles
25 b et ) a5 05 55 (S5
Sty bama 53 2y 05555 B35 15 L

V¢

St Tl Sl s an g S5
7 e Ol 5 Olwl Jla 55 (Ghodrati, 2011)
A Al e bl ) L ST e S pile
Lo 612 p03sn s s ly S ASL4ST s oo
e 3 m 6 S S s (il ot
amlllan 3 g0 azlin Loyl 5 U (b g 1) 5SS 15
sﬁwaﬁﬁd:\zow@w.wbd)@ju
5pao bl Slsled 4 by e (A 0dar L
> Al Gt 0 b e OT 3, Ses (565
L il pe U e ils slanjlas 51EL6 .0 Jsut)
pte e 5o () b ghiee ST Glasled s s
i Losd o Slas o e 1S5 oM (el
4 o Lsh 3 S (1530 Sl 8 ezt s
O g sbsn ml &5 Ld 55 Jalls a8
s Bl b 8l s St 03 5y o 4y
Lol gy 58 558 o G b Sl e sl Lo STh
e L L e
e olie S 2131 0T JUi 5 o8 (glaty
L g oo OT a5 iy (a3l Sy 5 olS Lo
5 Shes op 5 i (Chaitanya and Meenu, 2015)
osSn L ook el St b ghinn 087 55 S
350l S p sl Lol e il (gLl +

St palls Lt s St s, Shes 0508


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/abj.21.1.62 ]

VFAA Sl o a,ucr&,%u?‘"olﬁtgupuw"

U 3 b i L b b glie CiS7 (lajla 3 S 53 55 (shpelst b 505l et s G a slacile oS 05 5 0515 ke anglie Y U

Table 3. Mean comparison of weed density, weed dry weight, Leaf Area Index and light extinction coefficient (K) of sugarcane in intercroppingt with cowpea and soybean
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Intercropping treatments bl 228 cla L ° ° Intercropping treatments bl 2587 cla L 0
Sole sugarcane S alls 4.2a 1288.0a  Sole sugarcane S jalls 4.4e 0.473a
Sole soybean L Lalls 2.6b 749.8b  Sole sugarcane+Mycorrhiza 1305555 + St alls 5.7d 0.403bc
Sole cowpea S i L el 1.2d 245.4d  Sugarcane and Cowpe EAPESM PR 6.0c 0.392¢
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Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 4. Mean comparison of Leaf Area Index (LAI) and light extinction coefficient (K) of cowpea and soybean

in two locations
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Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's

Multiple Range Test
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Table 5. Mean comparison of stem yield of sugarcane, seed yield of cowpea and number of nodules on cowpea roots in intercropping treatments
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Table 6. Land Egivalent Ratio (LER) rates in intercropping treatments of sugarcane, cowpea and soybean

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]
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Stem yield of sugarcane Seed yield of cowpea S g Lbslia oiS ooyl Stem yield of sugarcane Seed yield of soybean e g

Intercropping treatments L e =28 gla jles (ton.ha) (kg.ha't) LER Intercropping treatments (ton.ha!) (kg.ha) LER
Sole sugarcane S alls 1028 Sole sugarcane e alls 1028
Cole cowpea bt L el 1739 Sole soybean U g alls 960
Pure cowpea + Bacteria S ot by Al 2713 Sole soybean-+Rhizobium st s 1020
Sole sugarcane+ Mycorrhiza S+ S alls 088 Sole sugarcane+Mycorrhiza 1iosSon+ Si Ll 108.8
Sugarcane and Cowpea bt g S 108.3 1761 2.03a Sugarcane and Soybean Uy S5 103.8 950 1.991°
Sugarcane and Cowpea+Rhizobium szl bl ot L 5 S 109.2 2716 2.05a Sugarcane and Soybean+Rhizobium syl s S5 104.1 970 1.949°
Sugarcane+ Mycorrhiza and cowpea bt S S 110.7 1847 2.06a Sugarcane+Mycorrhiza and Soybean U g 5 o Sn S5 109.0 99 2.019*
Sugarcane+Mycorrhiza and Cowpea +RhiZODIUM 5515+ b ot Lo 5 15258+ S5 112.8 2727 2.06a Sugarcane+Mycorrhiza and Soybean+RNizoDIUM ¢ ys505+b s 5 1550+ S5 109.1 930 1.903 *

[ DOI: 10.29252/abj.21.1.62 ]

LI (5l dmn g5 oy gy ezl alans 53 STl glatals diop O 3a5T olol kit 5 2e 39 Ghols & sla , Kls 02 2 s
Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test

vy


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/ahj.21.1.62

SY-AY AN 0L 5 55 Slaal s S o ae o8 L5

i Lo 5 15550 2B Olejan s o 5les
3550 SLa S 55 5 mr Esl b sy e 53
G aS sl ol Sltal i A3 S )y
gob e m) A S sea bsw ity 5 L p sy
S Dl gz 5 oddl Ll 5 51 50 Wl 5 e
Hk:)u:z’dﬂb@ujﬁ.ul{wbﬁjjﬁ@
25l s b o i 1 e GHal5d
e o 5 e ol o 4Ty Ol ) g5 g
s e o 505 S e 2t
odalive I3l OLSG 55 b 5 (A ot L) 53 55
lad 53 Sk 5355 (Sh sl b P b S
dljsM\ﬂjch@;QJ@uAB-w
S S Bl ) 5 e et oy a8 e
St s o L 53 58 (el s S
2> bl e L 5 T sy ST b bl
(bls 1y 8 o e e L 508 5 ol
asr SRalS G b Sl g e bskie STl b
3 e eslanal (gl d sl 1S e O e
Fora ekl 5 e 6l g Sl 03 SYL 5 AU
oAl CiS s s AaT s sl sl Esl (e

.}j.w

S ol
Camo 5SS &S 0 Cnlem U laT oyl
S L .

35 gn (6 )| Sl

References

15 o | s n OLES & 55 VD L ol
34 sl CuS L awslas 53 (g ho ;3 V0 (gl su
Cwsa LER ,laas (Gholipour and Sharifi, 2018)
Sl 3l 6ok b dmalie 55 aleT cpl 53 okl
odins OLES § 5dpn ] o WS 35 5 S0
il e SV L S b sl ST 00 St

S 5 dom
Slacale i) 4 b 0595 oS5 lls i ol
U a3 OT 0,95 45 Sl i gy a0 53 5 0
IS sl p 8 fuab 53 iSOl 5l i i
Ol a1 o8 cddy fuad gl )5 5 8 slacals
) 03 Ll (55 Sl St ALS sy
S s 0 byl oiS sl jles s JiglesT
by I glalas oas Jusl § ey 0L
slacale i) ¢l 6ok sbad (Y sk obls
Seslinl 05 5 glacale 5 Ll (SL 5
wa bl CAST ks 5 pled Gl S Cale
S eyl 53 A O pan (oIS LS J S
SMie o 5 g 3 alls S8 e b sl
55 e e ls 0 VL 5 b e G
il S b gles ST e 3 e S0l S
Lol el Ll ot Lo+ 550800 2B Lo
odas G5 4 S AT Csw p sl S L
Lo atos 55058 L Sis al ) 05 (St
Cte DI S1 G ol 53 35 p sy b by ot

oolalwl 3590 b

Abdul, R., R. Qamar and J. Qamar. 2014. Economic assessment of sugarcane (Saccharum officinarum L.)

through intercropping. J. Agric. Chem. Environ. 3(3): 24-28.

Alimadadi, A., M. R. Jahansouz, H. Besharaty and R. Tavakkol-Afshari. 2011. Evaluation of the effect of

microorganisems solver phosphate, mycorrhiza and seed priming on nodules on chickpea. J. Soil Res. 24(1):

43-53. (In Persian with English Abstract).


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/ahj.21.1.62

WA e ) o5l (00 5 S llar 011 215 e alaa”

Aminifar, J., M. Ramroudi, M. Galavi and G. R. Mohsenabadi. 2016. Assessment of cotton (Gossypium
spp.) productivity in rotation with intercropping of sesame (Sesamum indicum L.) and cowpea (Vigna
unguiculata L.). Iran. J. Crop Sci. 18(2): 120-134. (In Persian with English Abstract).

Barros, R. L. N., L. B. De Olivera, W. B. De Magalhaes and C. Pimentel. 2016. Growth and vyield of
common bean affected by seed inoculatin whit rhizobium and nitrogen fertilization. Exp. Agric. 54(1): 1-15.

Chaitanya, K. and S. Meenu. 2015. Plant growth promoting Rhizobacteria (PGPR): a review. J. Agric. Res.
Develop. 5(2): 108-119.

Cui, L., F. Yang, X. Wang, T. Yong, X. Liu, B. Su and W. Yang. 2017. The competitive ability of
intercropped soybean in two row ratios of maize-soybean relay strip intercropping. Asian J. Plant Sci. Res.
7(3): 1-10.

Fuente, E. B. L., S. A. Suarez., A. E. Lenardis and S. L. Poggio. 2014. Intercropping sunflower and soybean
in intensive farming systems: Evaluating yield advantage and effect on weed and insect assemblages. NJAS-
Wageningen. J. Life Sci. 70: 47-52.

Geetha, P., K. Sivaraman, A. S. Tayade and R. Dhanapal. 2015. Sugarcane based intercropping system and
its effect on cane yield. J. Sugarcane Res. 5 (2): 1 -10.

Ghodrati, G. R. 2011. Evaluation of yield and qualitative and quantitative characteristics of new soybean lines
in north region of Khozestan. Crop Physiol. J. 3(11): 103-118. (In Persian with English Abstract).

Gholipour, M. and P. Sharifi. 2018. Yield and productivity indices of common bean and sunflower
intercropping in different planting ratios. Plant Ecophysio. J. 33: 1-11. (In Persian with English Abstract).
Hattield. J. 2014. Radiation use efficiency: Evaluation of cropping and management systems. Agron. J. 106(5):

1820-1826.

Javanshir, A., A. Dabbagh Mohammadi Nasab, A. Hamidi and M. Gholipour. 2000. The Ecology of
Intercropping. Jahad-e-Daneshgahi Mashhad Press. 222 pp. (In Persian).

Jha, A. K and R. Singh. 2013. The influence of interaction between Rhizobium tropici and fertilizer N on
nutrient uptake, growth and yield of French bean (Phaseolus vulgaris L.) under salt stress. Progressive
Hortic. 45(1); 222-228.

Kelly, R. M., D. G. Edwards, J. P. Thompson and R. C. Magarey. 2005. Growth responses of sugarcane to
mycorrhiza spore density and phosphores rate. Aust. J. Agric. Res. 56: 1405-1413.

Khajehpour, M. R. 2005. Industrial Crops. Jahad-e-Daneshgahi Isfahan University of Technology Press. 580
pp. (In Persian).

Khandagave, R. B. 2010. Agronomic management of intercropping in sugarcane and its economic implications.

Proc. Int. Soc. Sugarcane. Technol. 27: 1- 6.

va


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/ahj.21.1.62

SY-AY AN 0L 5 55 Slaal s S o ae o8 L5

Koocheki, A., M. Nassiri Mahallati, F. Mandani, H. Feizi and S. Amirmoradi. 2009. Evaluation of radiation
interception and use by maize and bean intercropping canopy. J. Agroecol. 1(1):13-23. (In Persian with
English Abstract).

Kumar, R., J. Singh and S. K. Uppal. 2017. Management of weeds in sugarcane - wheat intercropping system
in sub-tropical India. Indian J. Weed Sci. 49(2): 139 —146.

Mazaheri, D. 1998. Intercropping (2th Ed.). Tehran University Press. 262 pp. (In Persian).

Mishra, R. H. 2010. Soil Microbiology (HB). CBS Publishers and Distributors. 156 p.

Parsa, M. and A. Bagheri. 2009. Pulses. Jahad-e-Daneshgahi Mashhad Press. 528 pp. (In Persian).

Paul, D. and H. Lade. 2014. Plant-growth-promoting rhizobacteria to improve crop growthin saline soils: a
review. Agron. Sustain. Dev. 34: 734-752.

Rasool, A. M., A. Farooq, M. Zubair, M. Jamil, S. Ahmad and S. Afghan. 2011. Prospects of intercropping
rabi crops in autumn planted sugarcane. Pak. Sug. J. 26(2): 2-5.

Suryawanshi, M. W., M. G. Umate and A. P. Thombre. 2010. Studies on economic returns of sugarcane
based intercropping system. Int. J. Agric. Sci. 6(2): 513-514.

Veiga, R. S. L., J. Jansa, E. Frossard and M. G. A. Heijden. 2011. Can Arbuscular mycorrhizal fungi reduce
the growth of agricultural weeds? Plos One J. 6 (12): 1-10.

Veiga, R. S. L., K. Howard and M. G. A. Heijden. 2012. No evidence for allelopathic effects of arbuscular
mycorrhizal fungi on the non-host plant Stellaria media. Plant Soil. J. 360(1-2): 319-331.

Veiga, R. S. L., A. Faccio, A. Genre, C. M. J. Pieterse, P. Bonfante and M. G. A. Vanderheijden. 2013.
Arbuscular mycorrhizal fungi reduce growth and infect roots of the non-host plant Arabidopsis thaliana.
Plant Cell Environ. J. 36: 1926-1937.

Zand, A., S. K. Mousavi and A. Heydari. 2008. Herbicides and their methods of application with an
optimization and consumption reduction approach. Jahad-e-Daneshgahi Mashhad Press. 572 pp. (In Persian).

Zandevakili, A. B., A. Bahadori, J. Saudi, |. Saeedi, S. H. Heydarian and A. Karami. 2015. Sugarcane, from

experience to standard. Kerdegar Ahwaz Press. 136 pp. (In Persian).


http://dx.doi.org/10.29252/abj.21.1.62
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.1.1
https://agrobreedjournal.ir/article-1-998-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1398.21.1.1.1 ]

[ DOI: 10.29252/ahj.21.1.62

WA e ) o5l (00 5 S llar 011 215 e alaa”

Evaluation of radiation use efficiency and weed control in intercropping of
sugarcane (Saccharum officinarum L.) and legumes

Ehsanipour, A.%, H. Abbasdokht?, M. Gholipour® and A.R. Abdali Mashhadi*

ABSTRACT
Ehsanipour, A., H. Abbasdokht, M. Gholipour and A.R. Abdali Mashhadi. 2019. Evaluation of radiation use efficiency and
weed control in intercropping of sugarcane (Saccharum officinarum L.) and legumes. Iranian Journal of Crop Sciences. 21(1):

62-81. (In Persian).

This experiment was conducted using randomized complete block design with 14 treatments and four
replications in in two locations in Ahwaz, Iran, in 2016-2017. Treatments included: sole sugarcane, sole
soybean, sole cowpea, sole soybean+rhizobium, sole cowpea+rhizobium, sole sugarcane+mycorrhizal,
intercropping sugarcane with cowpea, intercropping sugarcane with soybean, intercropping sugarcane with
cowpea+rhizobium, intercropping sugarcane with soybean+rhizobium, intercropping sugarcane+mycorrhiza and
cowpea, intercropping sugarcane+mycorrhiza and soybean, intercropping sugarcane+mycorrhiza and
soybean-+rhizobium, intercropping sugarcane+mycorrhiza and cowpea+rhizobium. The results showed that the
radiation use efficiency was higher in intercroppings than sole crops. The highest radiation use efficiency (1.9
g.Mj?), the highest LER (2.06) and the highest stem yield of sugarcane (112.8 t.ha!) belonged to intercropping
sugarcane+mycorrhiza and cowpea+rhizobium treatments. Weeds were well controlled without using herbicides
in intercropping treatments. Light extinction coefficient (K) for cowpea and soybeans was significantly different
in locations, but there was no significant difference for sugarcane sole crop. The highest LAI obtained in cowpea
(4.6) and the lowest K (0.427) was measured in the sole cowpea + rhizobium. The highest K in sugarcane
(0.473) obtained in sole sugarcane crop while the highest K in cowpea (0.595) obtained in intercropping with
sugarcane. The results of this experiment showed that the synergistic effects of mycorrhiza and cowpea and
sugarcane was positive on studied traits. Therefore, the utilization of mycorrhiza and rhizobium as well as
legumes in intercropping, improved soil fertility, increased land use and radiation use efficiency. In addition,

weeds were effectively controlled in intercropping treatments.

Key words: Cowpea, Land equivalent ratio, Leaf area index, Light extinction coefficient and Soybean.
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