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b (e g i) 2alS 155 o )18 5l o 3b5 VL
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S o3latl w2 (S5 (g ol 0t 3l i el o]
2lio 5l dup odlatwl by lowe cusS )3 Cuwl 039y D950 mlio
0950 (gLl BM3 & lie slge g S ()55 ] Wle Jaamo
OblS colite plie jli g (nein) 5 lsp slaplsl (18,5 )8
(Hashemi Dezfoli et al., 1998) 5.5 o0 051> s

byl cuiS 5 uiS'CSS j0 olS 90y gl aib 5 Slee ( 2LS
PS5 5 (2l by Gl v (alil cpl & ead ol
i ookl g bglsee oS Laylps 1 Gglae o515 4 byl oy
2l U alie ouls o oliise il Sl e e alie
s bglee oS 1> )b 5 Sles a5 Wb 3155 pols ol
CtS )3 Lyl 0, Slas iam g 292 (25 ST 5 o 5,Skes |
[(Jamshidi et al., 2008) 54 bylste cuiS jl 5YL Sul Lalls
e (Dahmardeh & Keshtehgar, 2014) , Sawis 5 03 yoid
mebl coldy a1y (suejplbl b balswe cuis jo @yd 5 )Slas il
ooly o (5eyms Jnl sguaS b olie jolie Gl (gly e
ccaus Loyl 5 (Oryza sativa L.) gy bolbke cuis” ;s .1l
Coldy b auolie 5 (gla3sS m cold, Lials e aJgr il

.(Midya et al., 2005) cél il38l glaisS g,0

@35 b bleo CullS cilliseo lumnd )3 (duo jrmmw 048 3 Slas 9 (359 ey £ ) (Oln o (0le) (il g 2525 -3 g
Table 3- Analysis of variance (mean of squares) for plant height, tuber weight and yield of potato in different proportions of
intercropping with maize

Ly &LQS)‘
Plant height

o £ ]

=y 5
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’% ; a' >

a E 'ﬁ E
o Q

}x 3 } 3

N o

~ O . o=

3 E el S

. ,,s , O

a o

@y
Ol yds be ;
SOV 83!
df
S )
Block
oo 12
Treatment
ks 24
Error

128.24™  17.411"

69.79" 423.84" 135.421"

20.40 4.780

CV (%)

11.34 14.85

o yd K g s Jlein] e )3 5 gxe i ia FFGE (ly re e NS
ns: Non significant, *and**: significant at 5 and 1% probability level, respectively.
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.)9.\»& u] 9 )93 ¢‘_54|J& .)|9.o

e i 038 (359

sbace ;51 as ol Lis 0xé yjg (uibly w8 @l
B Jsiz) 25 loiine 1oy Sy s )5 bogle i il
3 (5 T3154) o1 (59 b 48 31> L5 aSilhs i
(4 Josn) sel Cawnsdy nojoam Al cutS Lo

CiS dy S bglie CuiS )3 (mjinms 088 (g i8NS



407 o3 s Shac glym 9, 5hac g bl g 235l balo ol il

G0 b balseo CulS ilisu Cumd 1> (o jiaw d3E 3,Sdas g (439 igr ST, Sl dmnlio -4 Jous
Table 4- Means comparisons of plant height, tuber weight and yield of potato in different proportions of intercropping with

maize
R .§ @ %E
3 g 9 e 3 s
[ L aQ 2 =]
_ % = g [
] EE- S L
Treatments 3 % ': :‘é ) %
YE o 3 5
iz 9% .
— o g g
2,
(T2) rnjee Al 28 45.03* 73.54° 28.024°
Sole potato (T,)
(Ta) (e cisd; Si¥Eyd ) 59 32.86 27.25' 10.281°
Two rows maize+One row potato (T5)
(Ta) e e a3y gty sy 9 35bed 44,485 7 857"
Two rows maize+Two rows potato (T,)
(Ts) oo S ) Sty S 35bed 35.69° 13.075%
One row maize+One row potato (Ts)
(T6) (e N iy gty ) S 3780c 38,820 14,408
One row maize+Two rows potato ( Te)
(T2) s 22) te,d o) 9 34,90 35.61° 6.606"
Two rows maize+Two rows potato ( T;)
(Ts) iweie .._ cydy Sty @) dw 30.83¢¢ 27.04f 10.032f
Three rows maize+One rows potato ( Tg)
(To) (oo me 3y Oy i) < 44 4718 17.886"
One rows maize+Three rows potato (To)
(T10) e iy 93t i) dw 32.26%¢ 36.91% 13,4975
Three rows maize+Two rows potato (Tyo)
(Tu1) eaj chydy awted ) 9 35,63t 33.99% 12.610%
Two rows maize+Three rows potato (Ty;)
(Tr2) (rutjomm ) oo s> g ga0 g5 49 16.897*
Two rows maize+Four rows potato (Ty,)
(T13) i cydy g3ty ()l 34.63° 32 71¢f 12.129%
Four rows maize+Two rows potato (T+3)
(T1a) (o i <) 955 i) 9 35,130 38,840 28,1242

Two rows maize+Two rows potato (Tis)

L5 ()b dme gld Moy gy Jlein] gaws y3 (S (glaiels dix yg0i] ool it S de gy (gl &S olapSike g o 2 F
*Means in each column follow by similar letter(s) are not significantly different at 5% probability level, using Duncan’s multiple

range test.
S 3 ol 3y Sles a8 Jbs 3 g ,liSa > o5 21/089 el 3 Slgsten Gl , 50 wls b pols siss gl
20,525 550 b o jaw 2uoyd 100 s 4 g5 90 b bglsce Yilmas, 1999; Jaffar & Gardner, 1988; Bell et al., )
cdl ials S s o 141123 5 141111 &y s g5 gm0 <L), (Molla & Tekaling, 2010) KuJISs o Yoo (1987
5205 905 3blie )3 1) psSi5w 5 (inejum bl cuis
e e G ) (e 3os &5 038 (IS (o9l ) by

slaca i plas ol olis eae 5 Slas il yly 4500 s
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oSy @y 0y Slas il Sl o oz mibis 1 gy oolatul
3 Logl 0y Slas 5 39 iS5 3 o 5,Shes 51yt bolsxe
Jamshidi et al., ) 39 byl cuiS 5 YL (Sul Lals cuis
(2008

5,Slas Sl (Jamshidi et al., 2008) ), \Son g (chnsior
25 S b e s 2o p> 19 bgloes o 1) cwojamw 008
3y Slas YL g e, p,59LS 20390 olieea )3 oy
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- 008 )l )3 5 A4 5 Sles 1555 5))55 ©yd a0, 50 4
2 455 238 (81,5 51 )b 5 hsejiam bgloe CutS 5> e
S YL g njnm @ poio 5 4 ATO L )3 @ po e
S S5 i |y bglie S (6 (1143 =1/55) ps0j (sl
cisS > (Darabi, 2008) b .(Al-Dalain, 2009) sl L
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2 9 0l Jloms plg 5 (AL SS90 10 53 pojis 3Slas
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o) S il g s
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Joan) 291 4l gxe duoyd o pdaw 3 bglie s ilisee gla
5
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OhlSen 5 (aly s a0 00 I ) (o3Laill > Sloe 2295
Byae o8 g Ll o), (Hossein Panahi et al., 2010)
Az 2 S K0S B e 5 ) blse cuiS )3 )9
)3 ke ML 305 50 (o jums S 6y o) dluss
S wls Sl il iy y95 Spas QL5 xS )8
ol SO b mojiumw bgle cuiS a8 cal o3y LS b yiolojl
SlorlS 9,80 hdwi car (arlie (o5 )15 > Jro lilagl
o oL Cinids il 9 5 jaw 3y b el (b blol) )
Midmore et al., 1988; Vander Zagg & ) 39— o s}

.(Demagante, 1990
CoiS g GiSSS  olS 50 gl w5 Slas (LS (ST
5 25 by Gl Jidsar (RSl ol &8 ead ol byl
g by e ciS Lly i )d Cgllas o515 4 oyl as 5onp

(05 s 1 ©)3 bglee CulS dilises (s 13 (LER) (0 (6 5212 o (©las po 0le) il 2525 -5 Jgor
Table 5- Analysis of variance (mean of squares) of land equivalent ratio (LER) in different proportions of
intercropping of maize with potato

a3

Ol ydi 2lo S e Salp Caad (e joum (w0 (Sl S S5 (e (Sl S

S0V 5(;]15' LER maize LER potato LER total
Sk 2 0.024" 0.013"™ 0.013"™
Block
oo 11 0.034™ 0.032™ 0.125™
Treatment
ks 22 0.005 0.006 0.006
Error
(%) [S2JWE YW
- 10.91 14.95 6.52
C.V (%)

o yd K g s Jlein] e )3 5 gxe i A FFGE (ly re e NS
ns: Non significant, *and**: significant at 5 and 1% probability level, respectively.
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Table 6- Means comparison of Land Equivalent Ratio (LER) in different proportions of intercropping of maize with potato

b}l g lowd SRR o i el Con S el
wilojl slalon b et 0w (w0} Sl Sl IS (05 (Sl 2 S
Treatments )2 o) LER potato LER total
LER maize
(Ta) (o jimm cindy SoFeyd cns) 9 0.87a" 0.67% 154
Two rows maize+One rows potato (T5)
(Ts) e ) SHo)d ) 9 083 0. 622c¢ 1,45
Two rows maize+One rows potato (T5)
(Ta) o) o cirdy 95 iy, 9 0.54° 042" 0.96'
Two rows maize+Two rows potato (T,)
(TS) 0 ‘-'“-“’ @) Soto,d W, S 0.64Cd O.5OCdEf 1.14¢
One row maize+One row potato (Ts)
(T6) (e e iy gty ) S 0.65% 0. 4gccef 1.14¢
One row maize+Two rows potato ( Te)
(T7) (wmjimm iy b iy 9 0.71% 0.49%f 1.20%
Two rows maize+Two rows potato ( T;)
(Te) erjee iy St S oy dw 0,65 0.73° 138>
Three rows maize+One row potato ( Tg)
(To) e )y awto)d ) S 067 0.45¢ 112¢
One row maize+Three rows potato (To)
(T10) e iy 93t ) i dw 0.55¢ 0.63%° 118%
Three rows maize+Two rows potato (Tyo)
(Tw) (Sejiew ad) awted (i) 9 0.55¢ 0.40° 0.95'
Two rows maize+Three rows potato (Ty;)
(Ta2) w)w ) e to)d ) g 0.73%° 0.57%¢ 1.30%
Two rows maize+Four rows potato (Ty,)
(T13) (e cindy gteyd cins) o 0.75%¢ 0.5600e 1.31¢

Four rows maize+Two rows potato (T;3)

B85 (gl sme glis do > gy Jlein a3 S5l chitebtin g0l bl p it S jdie gy (gl 45T ola ke gt ya 0
*Means in each column follow by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple
Range Test
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530 303 25 s bgrpo (305 (sl Canmd e (it L)
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Table 7- Correlation of yield and yield components of maize (SCy4) in different proportions of intercropping with potato

1 2 3 4 5 6 7
Characteristic
1- Plant height
g 5 M ol -2 -0.198™ 1
2- No. of ear.plant™ '
I il sl -3
3- No.)of kernel.ear™ 087" -0.087 !
. T\T’) ):c :“3 3‘*’; -4 L -0.042® 0089 -0.104 1
- NO. Oof Kernel.row
5J3t| 2 575 815" 0224 0269 0064 1
- NO. of row.ear
6“":;’)‘_1“_'?(1 0.125° 0259 0139 -0.114™ 0.260° 1
- Grainyie
ab o oy =7 . . ns ns ns ns
-0.359° 0518”0054 01002 -0.263" 0.179" 1

7- 1000-grain weight

2o > S5 g iy Jleint o )3 Jb ze FFGF b ixe pi NS
ns: Non significant, *and**: significant at 5 and 1% probability levels, respectively.
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Table 8- Correlation of plant height, tuber weight and yield of potato of potato in different proportions of intercropping
with maize (SC;q4)
o

o 1 2 3
characteristic
1- Plant height
2052 gyt g

2- Tuber weight

26 38e =3 g e 0679 1
3- Tuber yield
do > S5 g iy Jleint o )3 )b ze FFGF b ixe pl NS
ns: Non significant, *and**: significant at 5 and 1% probability levels, respectively.
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Introduction

Increasing agricultural production to match increasing demand of food sources is inevitable (FAO, 2006). It
causes too much pressure on the agricultural resource base and threaten the sustainability of these systems. Crop
mixture is an important method of high production in agriculture. This technique can affect the environmental
conditions of the soil. Sustainable Agriculture, said to be the proper management of agricultural resources which
in addition to changing human needs, maintaining environmental quality and capacity of soil and water
resources.

Materials and Methods

In order to study the effect of intercropping on the yield of maize and potatoes an experiment as 14 treatment
in a randomized complete block design with three replications as replacement and additive approach has been
conducted in the region of Nikshahr in 2013. The experimental treatment consisted of sole corn (T3), sole potato
(T,), two-row corn + one-row potato (T3), two-row corn + two-row potato (T,), one-row corn + one-row potato
(Ts), one-row corn + two-row potato (Te), two-row corn + two-row potato (T;), (The difference T; and T4 is that
in T4, for each product optimal plant population density is 50%, while in T; for both products 100% high density
will be used), three-row corn + one-row potato (Tg), one-row corn + three-row potato (Tg), three-row corn + two-
row potato (Ty), two-row corn + three-row potatoes (Ti;), two-row corn + four-row potatoes (Typ), four-row
corn + two-row potato (Ti3), two-row corn + two-row potato (Ti4), (The difference of this treatment with T, and
T,, is that in this treatment optimal plant density was 100% for corn and 50% favorable for potato was used).
Traits for corn included plant height, number of ears per plant, number of grains per ear, number of grains per
row, number of rows per ear, grain yield and 1000 grains weight and for potatoes, including plant height, tuber
weight and the number of tubers per plant.

Results and Discussion

The results showed that, different planting systems on the number of grains per ear, number of grains per row
and grain yield and plant height and size of potato tubers were significantly affected and improved the
characteristics of plants have been mentioned. The highest biological yield (12.61 t.ha™) of sole corn cropping
(Ty), respectively. Reduced biological function of monoculture corn compared to intercropping in this
experiment can be attributed to inter-species competition of peanuts and corn. The highest grain yield (8957.3
kg.ha™) was observed in treatment (T3). Production due to reduce competition between species, compared to the
competition within the species increased. Most weight tubers of potato (73.54 g) treatment (T,), respectively.
Potato tuber weight loss in the intercropping to monoculture in this experiment can due to inter-species
competition potatoes and corn. The highest land equivalent ratio in one- row potato + three-row corn (Tg) was
obtained which shows the superiority of intercropping to monoculture.

Conclusion
The results of variance analysis showed that:

Intercropping of maize and potatoes with increasing plant density, increased the grain yield of both crops in
monoculture and mixed culture which could be due to increased vegetation and it's closer to optimum density in
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mixed culture and better use of environmental resources.

Reduced grain weight with increased density often is the result of intensified competition intra-species over
the use of existing resources. Corn in different densities is able to take advantages of photosynthetic material and
grains of similar weight at different densities produce.

In monoculture of potatoes because the only governing competition is intra-species so the plant is not
affected in much higher density. Reducing the height of potato plants in intercropping to monoculture in these
experiments can be attributed to intr-species competition of potatoes with corns.

In monoculture because only intra-species competition is dominant so the tuber weight is not affected in
higher densities. Due to fact that the monoculture system has been threated, the benefits of providing better
distribution of light in the canopy, Suitable spatial distribution of shrubs and reducing competition between
plants to use environmental factors to provide an appropriate manner, as a result significantly increase economic
yield.

The LER in most intercropping was more than one which indicates the superiority of intercropping to
monoculture.
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