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Table 1-The mean of monthly climate parameters in Iranshahr region (2012-2013)

ooell ol

Climate factors

VY
Aug.

IRR R

Sep.

Oct.

oyl
Nov.

53
Dec.

@8
Jan.

ook
Feb.

KWW
Mar.

20958 Cudgd)
Apr. May.

> 8 o

Jun.

Jul.

- ko 4 p) Lod (pSle
(1

Mean temperature
()

(513 8l 4z p3) Los ol
Minimum
temperature (C°)

- lo 4> 3) Loy xSl
(1
Maximum temperature
)

() (oo sy (53l
Humidity (%)
(o) S35k
Precipitation (mm)
S el
Sun radiation (hr)

36.8

28.4

434

15

0.0

266.2

33.6

24.5

40.5

14

0.0

301.1

28.5

19.0

21

0.0

304.2

22.1

13.1

29.3

28

0.0

258.1

16.9

9.0

23.6

31

15.6

271.2

15.0

7.8

21.2

54

57.9

275.8

17.5

10.0

23.4

35

0.0

2583

22.1

14.2

28.6

24

4.0

275.2

28.2 344

19.2 24.6

34.9 41.0

33 17

9.0 0.0

2529 2737

37.9

28.7

44.6

20

2.6

246.9

379

30.0

444

16

0.0

259.7




YR8 5l oot A ey 5 )9biS uibid oy g pis V0 A

halejl oo SE (aliond 5 (S50 Oluogas - Jgoa
Table 2- Chemical and physical characteristics of experiment soil
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Fig. 1- Designed method of different culture ratios
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Einds ol g (A Join) Sy haw (a3L3 (90 SYL ey
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il WY gz cpl Gallb cuiS b duslis )3 Lgw

51 wyp yd (Tavassoli et al., 2010) olLSan 5 w0
olidl b &S ol s 5l 0 ySlas 5 (ainly Glas p Lug) (ST
e ORIl et asli 5yl b bslsee )3 Lugd o515

L g Sl g3 ol
olS cusly y el (g)b gime il cuils Calidee slacuws
03l oYL ) AWy g )3V Join) cadh Lgu
Sl Caddss doyd YA/Y 36Sbe b o (el oS 5l iy
Sy padls 298 e odalie Jouo )3 &S jsbplen (F Joi)
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Lo by el (e | by e lacuiS 3 @) pyew
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(¥ Jsis) 400,8 ol o pd YANY 4 YA+ Sl b sy
@l Ciz 5 Mo e o) (Il Jd> 4 Sl el 0
S iy Uy Uy bg s €S )3 &y oS bawgs sty
P55 9 9 ©3> L b bglsa CutS () 0 > (Singh, 2003)
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Do oo dlS bgw
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Table 3- Analysis of variance (mean of squares) of factors of biological yield, seed yield and harvest index

S 590am 3,5os &y 3,Sdos Cuild py ad Wi
JUveS iy Voo &3l ds Biological yield Seed yield Harvest index
S.0.v df Oy b g Oy Lo Oy b g
Corn Soybean Corn Soybean Corn Soybean
<5
’,’SJ . 2 0.231s 0.16m 0.09ns 0.06ms 0.065"s 0.076"s
Replication
ot 6 124574.08*  100965.10*  13479.45** 9178.53*  1546.13**  1269.18*
Treatment
bl oLzl
12 2540.44 1156.73 421.04 110.98 129.71 110.56
Error
(%) s e
- 14.32 11.00 18.53 1591 23.44 19.05
CV (%)

LSl 9390 b sme puE (gline 4 NS o3 N g doyd O Jlainl w0 (390 H ime 0nimd LS ol iy T g 5

* and **: significant at 5 and 1% levels of probability, respectively; ns: not significant.
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Table 4- Mean comparison of different culture ratios on biological yield, seed yield and harvest index

S 590am 2,5os &l 2, Ses Coild yy yad s
sl (b2 45 0,5 9k) (LU 53 055 5k5) (%)
Treatment Biological yield Seed yield Harvest index
(kg.ha) (kg.ha™) (%)
@)’ b @5 b @)’ Lgw
Corn  Soybean Corn Soybean Corn Soybean
5 s oy
L » 18250°° - 4436° - 24.44¢ -
Monocuiture Corn
L
o 7435 - 3157 - 39.020
Soybean
bgw dopd YO+ )3 Ao yd YO
14142° 1853¢ 3921° 8734 27.69>  24.374
75% corn + 25% soybean
IR bl 8 b e bit S20028 03gge 30100 32129 11094 27.85°  34.000
Replacement 50% corn + 50% soybean
intercropping bgw Mo )d YO + )3 1o yd YO
6406¢ 4963> 1793¢  2210° 32.00°  38.232
25% corn + 75% soybean
bgw doyd B + Cpd o pd Voo
100% corn + 50% 11548¢ 1864 3718 9734 30.000  29.12¢
soybean
. . ) bgw doyd Voo + &)d doyd O
)33 gl cais
e e ) 50% corn + 100% 10078 4867° 30194 1945b 32,178 31.54b¢
Additive intercropping
soybean
bgw duopd Vor + &yd dopd Ve
100% corn + 100% 11465¢ 4119° 3406°¢ 1511 29.56®  29.02¢

soybean

ol 2o yd gy Jlosn] o )3 (olo] I3 dxe Coglis dgrg pis odimd LS giw ya D dlie gyt
*Mean followed by similar letters in each column, are not significantly at the 5% level of probability.

i (ol (ot (2S0lon Aulin 28l pn S 5] e Wnoglin
Ol e oSajlgm 3,5kae b alie s o 3b lis bylsee
0+) oinl38l balors kS (glaylass 5l d5sS 40 aily 5,Slee RYT
Loyd Ver + D dopd Ver) g (Lgw dopd Ve + ) Aoy
e 93 ol g s ol VVY 9 AYR ke b s s (Ligaw
M550 obine 55 5l bobe cuiS slajlass plo & Capns
Jhen Slgioo 5y cpl 18 LS 88, doplon (5 Jgaz) 209
oS sblie Jidb 4y bgloes S Souslio Jaoe baslpd 3900
Bijandi & Rahimian ) ol ¢ blS o g55 opl 5 Law
Sy paw pasld 390 SYL izcen (Mashhadi, 1999
2 Joiz) e g JLb pidads Qo (3 Jgi2)
Gl ol cpl Bhe (Al CuiS & Cuns bl cusS slalass
2 oo Syalp Cas a8 ol L (Salmon, 2006) sells
Sy (i SS i VL L) 5 03 byloee s

ol O guasto

RY) o 3,8das 5l odal comdts guls @ a9 b ¢ 3,b |

45 30,5 o odalin dbglsw cuiS slajles o LS I S
3 $le Lajles 5l (B2 53 (RYT) (o 3,Skos ggezee inlS
o=l oel STy o @yd cudle Bl o Lgw 5 Slee syai
o> YO bglo cuiS slapllas )3 oS gyebdy bl (o Jouamo
Olio bgw 8o pd 0 + Sy dopd Voo g bigw duopd YO+ &d
a8 Jols V0 jla 53 p2 33 Lgw (sl (RY) (oo 3)Skes
(8 Jo2) ool 5y o bslie i (slolast gl & Copu

aysles bl 3 (RYT) (iiass 9 Slas ¢ gans duslis
Loy 9 &y il
5,80ee RYT (50 3 (sl sime il cuils” calises slacows
0l dpwlee RYT polio & Jodz ) (B Jodo) cudly aigS 40 &l
coals’ bz slacauws (wloly bow g @)d &l 5 Slase 4y
plos d RYT 545 0 osnloiie 45,5 byLan .ol o 034l
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Table 5- Analysis of variance (mean of squares) of RYT based on biological and seed yield

T ko R 5909w 5,5es RYT 415 3 Sdes RYT
S.0.V df Biological yield RYT Seed yield RYT
1<
W 2 0.045s 0.0327s
Replication
)\‘“‘J £y P
5 677.09 479.12
Treatment
& ] olinds
el ol 10 56.43 67.02
Error
(1) s
- 16.09 12.77
CV (%)

Wil (09 y gize p Sline LTS o> Y g doyd O Jlein] e 53 (D9 5 gixe 0B S (s ik g 5
* and ** significant at 5 and 1% levels of probability, respectively; ns not significant.

bylsco cuitS' glagiumw (RYT) (o) (5212 Commud danlne =T Sy
Table 6- Estimation of RYT for intercropping systems

SU59lam 3,Mos RYT 415 5,SMos RYT
Biological yield RYT Seed yield RYT
slow o 3 Sdos o 3,Sdos o 3,Sdos \ .
Treatment Y Low Y 19 s 3
4 - RYT 4 Relative yield of ~ RYT
Relative yield Relative yield Relative yield soybean
of corn of soybean of corn
YO + &) Aoy VO
b 20> 0.77 0.25 1.02 % 0.88 0.27 L15°
75% corn + 25%
soybean
2l bl cuis’ B+ Aoy b
Replacement by 22> 0.56 0.40 1.06" 0.72 0.35 1.07°¢
Intercropping 50% corn + 50%
soybean
VO + &)d daoyd Y
b 20> 0.35 0.66 1.01° 0.40 0.70 1;310
25% corn + 75%
soybean
B+ yd Aoy Ve
b 20> 0.63 0.25 0.88°¢ 0.83 0.31 1.14°
100% corn + 50%
soybean
L ) ) Voo 4+ O)d loyd B
s8] bgbe cuis b s
Additive 29 2 0.55 0.65 1.20° 0.68 0.61 1.29°
intercropping 50% corn + 100%
soybean
Voo + &0 Moy Voo
b 20> 0.62 0.55 1.17° 0.76 0.47 1.23°
100% corn + 100%
soybean

ol 2oyd gy Jlosn] o )3 (o] 3 dxe Coglis dgrg pis odimd LS gt ya D dlie gyt

*Mean followed by similar letters in each column, are not significantly at the 5% level of probability.
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@55 Al S cla e e duglie oS codl a3g5 B Lo
055 93 cnl (3Rl bylve cutS (gl § Lgw (alld cuis
@y et cuws oS o lis Wag s plp ST b (Ken o
e e a8 (sl JiSa 55 p S IV (Sl L
ologe €dls’ i lisee laconsd 3 g whes SRl L g 39
L jyadile (wlogn (lise (it 456 psbods Ab 039381 5 pacile
Lo Lalls e Lag j) Lo 5 o SskS YAS/FE 1 Siles
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Table 7- Mean comparison of culture different ratios on weed biomass

(LS )3 0,55kS) 5 e 8395 Canm

o ;
Treatment Weed biomass
(kg.ha!)
. = 312.11°¢
LAl cus Corn
Monoculture bgw 306.44 @
Soybean '
Lgw 2o pd YO + &)d Ao yd VO
316.45¢
Sils byl s 75L% corn: 25% soyb:an
Replacement intercroppin, 90 20287 F 053 o) B0 331.52°
P PPIng 50% corn + 50% soybean
Lgw dopd YO + &)d Aoy YO
355.09
25% corn + 75% soybean
g duoyd B+ Cyd dopd Vo v 212.84 ¢
100% corn + 50% soybean '
sl 38l balowe cuss’ bgw duoyd Vo v + &)d doyd O+ 270.16 ¢
Additive intercropping 50% corn + 100% soybean '
Lgw dopd Ver + &y oy Ve 164.71 £

100% corn + 100% soybean

ol 2oyd gy Jlosn] o )3 (o] 3 dxe Coglis dgrg pis odimd LS gt ya D dlie gyt
*Mean followed by similar letters in each column, are not significantly at the 5% level of probability.
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D9 g0 diwlS” Gy bgw Sy pdaw (a3 ld

(PAR) (5 yiieu 938 Jlad acdiadii 0o

o (PAR) (g5twgd b audinds Gl A Jodo 4 asgi b
Siwgd Sl (il .cd)5 )8 culS il clacans 1l
coiS glaplles 3 olLS by 0)s0 jl dlspo dus j ) 0l Ll
Cyles o b g g8 90 Ll cuiS 5V byl
JLsd xdinds  oioljdl bolsee cuiS slacaus o balowe culs
byl cis glajlas jl iy (gl xe jobos | (g pingd
I s QA (V1 Jgiz) a3 03,5 Ol (S0l
sl & Connd (il 38l boloe ciS glalas )5 jide (gjuwgid
@ byl (pl )3 (29 Jui jow gaw g ogMle Glgioo |y balows
g sl g i Iy Cond (A Jgis) byl 5YL Sy prdaw a3ls
L puiS bl cuis’ > (Ghanbari-Bonjar & Lee, 2003) J
Sl g bglee slacely; ) a8 Gds a8 W05 S sl ML
wla o0 YU ale bz,L'j Sy bl slinl I S 2 gla oS
ST A Cows bale el 9l )0 (gituwed Jbd amdads
oLS 1 oglS JSs 9 Sy g #ls il > M) & | Loy s
2 g o e pAiS lawgi a5 (505 L0 Cuns apsS] g puS
i pleasly palidl cage 5 il bpsS) bug (sl Gl
» (Tavassoli et al., 2010) 4L Son 5 J s .355 0 PAR
Jlsd jo0 bglke cuiS a5 5,8 ssalie Lyl ¢ 5] bgbre cuis
- hr A S 4 s i L) spgs
Aoles

(8 35 4ol

5 Jymate 93 ST pwpp )3 35 ol @l L il

Sais ddgle g il 3 Sloe oy iy a8 b asuiie bl culs
aS amd o i ol el Cansas bl LAl Sl 4565 9
8 458 53 w515 5l cou Mol Sid adgle 5 aily 3,Slas
5,Sloe Ll 51 RYT) o 3 Slos gooze o3 YL ol a8 5
el 8 by 5o CiS (£lo o L 5 €9 b 5 Sl
DAL s 3l Logbie S (slasloss e A3 Juols
oAb it slaylas b duolie )3 pa slacile pology pSeud

L o]t bgbo cudS slajlass o (o)b pme cglas az]
bow duoyd YO + &yd Loy YO (350l bglbrs cuis jlays
dw b ) 55 0D Sy paw edld Gl o eSS LAl sdalide
(A Jgds) del comday )] Lalls cuiS 5l b,y dls e
LS Gl > (pjiere Gl o0 Jol> S @ a2 L
G i@ 4y o o ) bgle cuiS slajlass 0 Sy o
b o YL Gl 5 9y s yiend Sl G515 Lge
Ay 3ga00 G Ai] )b pl oS gyebds iy s ye ) oS
S5 a5 a0l (olajlows 3 05 Sy e ialjEl g ()
oy y° (Reedy & Willey, 2000) Ly 5 (63) 39 5YL Lgus
ghb o (Pennisetum glaucum L.) g g0 o5l bolsee cuis
WSho Gl 8l b oS Wl L (Arachis hypogaea L.) i)
FB bt 3 S aw paLS ()l b bglsee )3 (e el
OB 4 ]y 6 pp cnl Jle onytee (59 Mbor B (sl Mo
Comd 55yl ol gl S ghodols Gilisl 3 aej pbl cute

b

Ly Syl paa bl
Sy ghaw pa3ld p bine I cils Gl s
03l (YL 055 B Lgw 3 (A Jgia) i Lgw olS
S TSRS S INVIPNCN TC PP RNGRSE NPU
0235 595 oo saalie Joguo )3 a8 jeblen (A Jgis) Lol o
L5 48,5 3 51,5 16l o 0 4 L oS 5
Sy ghaw padls Glise 5l byl (slacutS )3 ©)3 a3
ow (et i oy ieS a5 gyebds Cunl o awlS L gw olS
D90 Aoy Voo ) i 45 A odbline ol jlos ;0 Low Sy
Jopd Ve + D opd Vv g bgw o pd B0 + yd Aoy Vo)
Sl s L g e oS (o 8 Jp) (b
= Sogba b byl cuiS )3 Lgw 9 )3 olS (gligS o o6,
2 eislule @b jl bl cuis ) e olS lais 4y > o
Slajlas > Joame (ml cowlio (dag) 43) jl Blo Lgw olS
CaiS awyy pd (Singh, 2003) S .l o bglses ks
Slyie) bgw b (lolsa cuiS 5 e a5 lisar) 3 bsbio
Sy WS Gl b as sl lis (balsee cuiS” ) ol yods 565
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YT ile 5l osliwl a8 (S 033 ¢)l50 3 ol yipp cusls ol oy Lol b Jols ioljbl balse cusS slo o
25 B Coglyl 3 s dyods (g ke (555LiS o=l pAlS eniS las b S e (adls 5 cutby
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Table 9. Mean comparison of different culture ratios on corn and soybean LAI

Corn LAI (%) Soybean LAI (%)

M . - . - - . -
P O Jigb ) O (8 il 0, ) LS
Treatment Bl X PN Xy

o A
Stem Flowering Milking Stem Flowering w

elongation seed growth Capsuling

Oyd
oA s Corn
Monoculture bgw
Soybean

4.18 % 4.79° 4.00° - - -

- - - 4.26° 4.90° 4.00°

+ Gy Aoy YO
bgw Juo)3 YO 4200 4.98b 4.00° 3.70 ¢ 3.86°¢ 3.450
75% corn +
25% soybean
P S A L TS
Replacement bge Loyd 0+
intercropping 50% corn +
50% soybean

+Oyd doya Y

4430 5.21° 425° 4.00° 432° 3912

Lgw Lo > VO
25% corn +
75% soybean

5942 7.452 6.002 4252 4.75 @ 4.00a

+ Oy dopd Ve
bges 2u0)3 8¢
100% corn +
50% soybean

+ Gy Aoy O

6.42° 7.89¢° 6.21° 3.11¢4 3.57¢ 3.09¢

bgw duoyd Voo
ialidl bolses cuis 50% corn + 6.01° 7.96 2 6.58 2 300 d 397¢ 330"
Additive 100%
intercropping soybean
C;):) Lo yd Yoo
Aoy Voot

bgw 6.312 7.892 6.402 3.184 3.81¢ 3.220
100% corn +
100%
soybean

ol 2oyd gy Jlosn] o )3 (ol 3 dxe Coglis dgrg pis odimd LS gt ya D dlie gyt
*Mean followed by similar letters in each column, are not significantly at the 5% level of probability.
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Table 10- Mean comparison of different culture ratios on PAR absorbed based on corn growth stages
() o o> (PAR) (5 inagts JUnb e

s PAR absorbed (%)
e ABlw yawi b gb X Q& o (6
Stem elongation Flowering Milking seed
<y «
52.28 ¢ 55.394 55.09 ¢
oAl cuss Corn
Monoculture Lges 45.8] ¢ 51.024 49.13 ¢
Soybean ' ' '
Lgw dopd YO+ &)d Ao yd VO
56.60 © 63.78 ¢ 61.44 be
oSl byl cais 75L% corn: 25% soyb:an
. . "9.4.\.0).3 '+C:).).Lp).) . b b b
Replacement intercropping 50% corn + 50% soybean 62.09 67.65 66.08
bow dopd YO+ &)d Ao yd YO
5543 ¢ 60.00 © 58.62°¢
25% corn + 75% soybean
bgw doyd B+ Cpd dopd Voo
66.312 74.16* 68.44°
100% corn + 50% soybean
sal38] baloee i’ bgw doyd Voo + &)d duoyd O+
63.28 73.46% 69.56 "
Additive intercropping 50% corn + 100% soybean
by 402 11k E3 o2 Ve 6954 77.68+ 74,100

100% corn + 100% soybean
ol 20> gy sl a3 ()lo] Iy ixo oglis dgmg pie odimd (Ui ygtw yb > aliie gyt
*Mean followed by similar letters in each column, are not significantly at the 5% level of probability.
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Introduction

Intercropping is a multiple cropping agricultural practice involves growing two or more crops in close
proximity. Intercropping of compatible plants also encourages biodiversity, by providing a habitat for a variety
of insects and soil organisms that would not be present in a monocrop environment. This in turn can help limit
outbreaks of crop pests by increasing predator biodiversity. Additionally, reducing the homogeneity of crops
increases the barriers against biological dispersal of pests through the crops. Cereal-legume intercropping plays
an important role in subsistence food production in developing countries, especially in the situations of limited
resources. Nitrogen fixing legumes can be included to a greater extent in arable cropping systems via intercrops.
Legumes contribute to maintaining the soil fertility via nitrogen fixation, which is increased in intercrops due to
the more competitive character of the cereal for soil inorganic N. Ariel ef al., (2013) showed that,Legume-Cereal
Intercropping of corn and soybean may be advantageous compared to monocultures. Corn and soybean
intercropping produce high yields of green matter and seed concentrates especially when the corn-soybean ratio
is 1:2.

Due to the importance of cereal-legume intercropping in the sustainability of agricultural systems, the
objective of this study was to determine the effects of cereal-legume intercropping on the total biomass and grain
yield and to find the best pattern of additive and replacement intercropping systems in Iranshahr Region.

Material and Methods

In order to study the agronomical and ecological parameters of additive and replacement intercropping
systems of corn and soybean, a field experiment was conducted in 2012-13 in the south of Iranshahr city on a
randomized complete block design with three replications. Treatments consisted of 8 different intercropping
ratios: corn monoculture (Ci00So) and soybean monoculture (CoS100) as sole cropping; 75% corn + 25% soybean
(C75S25), 50% corn + 50% soybean (CsoSs0), 25% corn + 75% soybean (C»sS7s) as replacement intercropping;
and 100% corn + 50% soybean (CigoSs0), 50% corn + 100% soybean (CsoSi00), and 100% corn + 100% soybean
(Ci00S100) as additive intercropping. Seed yield, biological yield, harvest index (HI), relative yield total (RYT),
leaf area index (LAI), Photosynthetic active radiation (PAR) were measured for both species in this experiment.
All data were statistically analyzed using analysis of variance (ANOVA) using MSTATC statistical software.
The Duncan’s multiple ranged test used to compare means at 5% probability level.

Results and Discussion

The results showed that the highest seed and biological yield of corn and soybean were obtained from sole
cropping of both species. The RYT of seed and biological yield for most intercropping ratios were greater than
one which indicates the advantageous of intercropping over sole cropping. This was observable that among
intercropping treatments, additive intercropping was better than replacement intercropping for mentioned
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indices. Comparing the performance of sole cropping and intercropping treatments, the results indicated that
weed suppressing effects was more effective in additive intercropping treatments. The highest PAR interception
also obtained in additive intercropping treatments. The highest amount of harvest index and leaf area index was
obtained from intercropping and sole cropping, for corn and soybean respectively. Generally in this research,
Intercropping treatments had a better performance than sole cropping, because of more efficient use of sources
(such as light and nutrients) and also preventing weed’s growth.

Conclusion

According to the results of the present research, intercropping systems were more efficient than sole croping
in RYT (seed and biological yield), LAI, PAR, harvest index (only for corn) and weed suppressing indices.
Among intercropping treatments, additive intercropping was better than replacement intercropping for
mentioned indices. Generally, the results of this experiment showed that in order to obtain optimum yield of two
species and effective management of weeds, this is better to use additive intercropping system rather than other
cropping systems in this region, especially for smallholder farmers use less machinery in their farms.

Keywords: Multiple cropping, Cereal, Legume, Relative yield total (RYT)



