[ Downloaded from agrobreedjournal.ir on 2025-12-12 ]

[ DOR: 20.1001.1.15625540.1391.14.4.2.9 ]

V'O‘ﬁ,lé‘)}fﬁkd’.‘”"
1R Osliwo £ 0 slosd S sler M

dilaio 33 o)lg PICD 395 CuS 10 Jwodoww 9 30 O Shos (8131 9 8 Sos p bglske s T
=
Effect of maize and potato intercropping on yield and yield components in early

spring planting in Jiroft region

oS>

.Q'ﬁ'#l)jf#%.@ﬁMJA”ler@:ﬂ S8 55 e 5 3 3 Ses Sl 5 5 ,Shes s bskies 28T S1ITRY Ly £ e LES
yrr-vio (et

IPAL = A Sl Jluw 58 (ialo)T (mun i 9 D33 3 o (S1 521 9 8 ) hos =t bgddio Cds” F1 (o) sothie 4

PLSR 395 i D90 4 iwlo)T .l I 121 4 oS 9 Cd > o gl (S339Les” Olindsn 35 0 38 1TAA— AL 9
L D53 9 (s Bglro S (T2) (o (A s (T1) 033 (@Il cds : Jolds (o 3T S slow 9 5lee 58
993 (S (T5) &G O3 9 &0 (Juwn I (T4) 95 035 9 98 (SuwoJumw (T3) 95 D3 9 &0 (o juw RS S
(T8) e O3 9 & ono Jimmus (G0 S M3 V00 9 D33 o33 V) (TT7) 98 D53 9 98 Gy «(T6) 0 53
9 sz (w0 I (T1T) 95 O3 9 4 (i S (T10) 4 O35 9 93 (i S (T9) S D33 9 A (o
(s M0 330+ 9 D35 Ao yd )+ +) (T14) 95 D33 9 95 (o jumw (T13) Hlgz D35 9 98 (o jioamw (T12) 95 353
S yShos 3y 457 18 OGS 2 L5 Ul iy Lo 51 15T 4w 50 HOLa ol Sl gy & b LB 0 4wy
H"’)gs"l“)‘w“ ous 3 Slos oy gl A ol 093 D8 a8 T 5 g T8 Hlowd (Kt o PS5 ok 1194) O3
90,hos 4o dmgi L .od F ol (1/11) T8 Hlowd JILER g 3V a0l cawd 4 (@Il Culs™ slod 3 (U 5 p 5 gls”
S d) S0 cal BB S b (o § 93 balde Cuis” o)lg pITRS9) iS50 uh duslome (1m0 (5 22 S
At D) 98 9 (b S A D) I loud O ol 41 D33 L35 90 9 (oI D3 dw Hlodd 9 DD D) dw 9 (e S

N3 o0 S 4 Fmwilio O g dilaio (Sl p D53

03 (Sl Cud g BT LB (gl CulS (Al ST I suulsT s lg

Libor S 5 Sy S5 3lS DRk S e o pan AV W= YV Y ol Sl b Sl 7 et i ) AARAVAVAR-JONY 'C_,L? AL XIZVA g Y '@,U

(afshar137@yah00.com)al | SUls =l 5 cols pske ol pae S 5 Sr 655LS Slikos S 0 oo Sln puie -

YYY


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.4.2.9
http://agrobreedjournal.ir/article-1-75-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-12 ]

[ DOR: 20.1001.1.15625540.1391.14.4.2.9 ]

WY Olwe oF o5lad conn )l o Ol (21 p e dlona”

Jolsl 53 S g lsa VL (Glas 358 o0 0 guea
500E e 3 U el Goly blsh) iy b
Midmore ef ) 3 55 oo _gur o oS Cans I izl
.(Vander Zagg and Demagante, 1990 ;al., 1988
TE GCH PRSI Bt S NS
S o iy ST YL sles Ll b S B
Aol e LS S s 0T 5, Sas 5
3 Y5 .(Vander zagg and Demagante. 1988)
=Lisl 5> (Molla and Tekaling, 2010) ¢S JSG
055 Gl )31 p 8 s 5 Ger i Lskis i
> e 6385 SHIF a5l 3ok a5 S s
g e 53 5 YV el CiS ys e e
S poTs, Slea S JU_> s
L (s Ao p3 V0t S 8 5 g b L sl
PRLZANRPUFIGR DUy S-S PEMNEIPL 1 9Y-1

5 Gt bl 2l S HLsSa s 5 VFYY
odé 3 Shes S Iu> (Jamshidi er al., 2008) o1, \SKen
(e S A2 33 VO b i S 51y (S
FEYSCREC B LR JEVPRC NI ( CELgh
05 S MIA Ol n 4 253 5 Shes o 5V 5 1S
ot S d o3 O 5SS LS s
CNENG ) (BN S S E U NS Oy
b.@f,:»):uﬁf‘rflij‘(\/AV)&r»jgﬂ\ﬁ
ol ods S L e 53 5500 5 ¥ (ST
OI)LSes 5 05 on> .(Rezaei — Chianeh ez al., 2011)
osls 3, Sdhee -» 5YU (Dahmardeh er al., 2010)
.la}_liug._;zfj\)l:ﬁa);(af}l:f\"ah 1y ¢SCas
dops Ve LS s 4 (Al et sl LDy
..u;;&;,tjf&,u.r:g-gsggw,a\njajs
BRUEENS NSRRI 3 HEL ISP o P vr
uﬁY/Y‘A(.S\J_:JQ)s}dg,'WL)Buw
3 e e 3 S YN LS e e 53
(V/EY = N/00) 3 (6 i)y e op SV
i S S iy by e 28 6,

YYy¢

4oNao

Jdo o bl el Olgr b 1 (65l )2
A 5 Sy 2 Jame mlis I S I 03zl
ol 5 9 S (ol can i 5 4 )l
:)lsgﬁj&f&ﬁc&»b\)):@j)\@
CiS Al Ot et ! .(Mazaheri, 1998)
o el oy 5o LS 5 5l b e
e Jalge 1 g eslinal s 4 228 S5 o
Cl STy 35250 ol 3lam 5 OT (9 ASbe

.(Banik et al., 2006)
GOl s o o8l SIS 51 S o3
i8S bplinn o 4 (5305 OWLS L Ll 5 e YL
CoiS b deoys Pr 4SS Cowlodld 35S 548
sy Y LS T (6 e £ GbLe )3 0t
.(Francis and Decoteau, 1993) 554 ol b glies
T_w}..aﬁ-iaﬁ?\_'c‘b}_léug:_ﬁfd)—uﬂ)j—h‘\—g
Ol 5 sy gl 5> Sl Loy 055
13 8 oy e OT 655 6315 Slidos 5 0l ol
Ol o g adlats .(Seran and Brintha., 2010) !
Axin by Gbla 5128 o Ol g abas 51 0L S
e SIS gy e sled 4 D3 A5 5 S ol
035 1315 5 (=l o= 53 3 LS 58 0A
33 15T 5L 93 ctS 0l cslie olsn 5 T Lyl 5
S5 osle (.Li;k 595 ciS 3jle oo p Ol Jl
slasls o 5o alsls C,_.':Sjal_ao-g.ew:w):
Pl s ST s (b 51 8 el
1y i 31 g oS A5 6V O i
= Gble 55 s jeaw odes CiST AEL e s
YL:‘}_AQ)\J;-Q-)JS.SK@rB‘J\@bj)}&f
S Lol Sl ()l i)y o Sl sl 500
La i lasT 5 o5 s (Darabi, 2008) 555 s
L, [3es & 2SS Wl sy ol__is

I PRIC S EI (N P EMPIK ST VR ARy o

et s SladS Ty S ol g elin 815


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.4.2.9
http://agrobreedjournal.ir/article-1-75-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-12 ]

[ DOR: 20.1001.1.15625540.1391.14.4.2.9 ]

L ;)gw_oé‘kl}é §lqpﬁ‘b‘,1$“ - ‘f;l"

by 9y 9 3lg0

e 533 e 535 Shes gy )5k &

=105 s 95 53 isleiT b gliee CiST 55 s
Sl i ;S e 55 WAA—AL 5\ A4 — 4.
Ol A Ll S 5 L e e g (65058
Jo slasS b b B s Sl VP Lt lesT
S50 Sl i ol S s sl
S 1 ol LT ols e o planil 1
33 6Ty) m e LAl 1S (T)) S d alls

G35 53 (T3) gn o i35 S+ S5 i3,
3 sy S5 Ta) (gon o 35 93+ Doy
,;+¢,3@;,¢Q4(T5)u;:ﬂ,‘wq>)¢§i+
Caudy 93t Db sy 53 o(Te) ey s 03
3348 Sl ol 33Ty LTy Ssles) (T7) sines o
(S15dee)3 80 S5 0S5 Jsame ;2 6l 1 Te
JW)JJ_QLS‘J_:’IHJJAA:JB-)J%J‘,_UQA
@;,u‘(uosw_wty}_uavf\;w)nn
Ca 3y S (T) (n ) e 235 S5 + Do p3
oy dew ((To) sn ) o (s Sy 4w + oyd
O3 sy 95 dThp) o) caw C3d) 93+ D)3
Dl + O3 Casy 93 (T s o Ciud )y dw +
33+ D55 Gy sl (T (e o o
Caudy 93t Dby 95 d(Tis) (fun) o 035
=) 53Ty 5T L Hlad oml Coldd) (Thy) fn ) conn
o 33 Ve w051 Sl lad ol 534S
e S e o3 0 5 D03 (6l o e
cgfjsﬂd\ﬁgﬂbvf\ﬁ.(uo:u;d\wj
vstjgj)t_&a,guﬁﬁou PR TP RCIgS
330 900 oLE 55 a gl LA glacis
Glas jou bsles ol js s a3 8 L s LS
ey 5 LS 53 45 5 A4V =Ty 5 VWY e =T,
S 3 45 #5900 L,uuﬁogfyrﬂjujug
Sl Jon S Glard S50 Dl s o

sl 0l 141 &S5 Jadr 3 SolesT

rYve

AL 5 ,L8 48 (Al — Dalain, 2009) sls ol
b gl oiS” 5L 5,0 s (Hugar and Palled., 2008)
S VRN s 6l S (Sl Sl b )5
5o S SV ) (A e sl
by dses 531y S cpl (Ullah et al., 2007) O, SKan
L3S SISV L b3

<yd (,T s &S ,> (Darabi, 2004) 1)l
S 5S BHIE oiml SAS 3 i 5 sl sle
el 5 palls CoiS 53 a 55 aioam 5 Shes
byl O iS 5 oolaBl oy el Hlw
Ui 53 )3 Je sty e OLaLS U (e jm
ol a0 a0 015,508 Lo g Ol 1 il
o 3 A e g O]yl odal 3
s b s Oy o bl 5o i
Y5 (1470 4a3) 1Y (1400 483) V1) Lt
(&3 5 (o sy i 5 4 (VAVr aas)
Jieming and Midmore, ) ; sadws 5 Ko > o 55
23 (Ossom, 2010) o g gh .l 0t o158 (1990
s D033 9 0 el et fimn b gloen S5 L5
3 aad ol =S IVE 5 VY ey a3 6l
ialS” (Prakashy et al., 2004) o1\ Sen 5 51571,
23 1) s 0ds 5, Sas (G ,3 YO/A G 1/D
Fl3S ri (2SS 4 S b e S
L5 S

et S Cmad ) 508 Sl Lyl s
L 5 035 e sl OF Wl 287 55 o gt
ST L Ol (or 08003 Cnd D3 paindie 4
Lbs Dbl s K3 oS &G L 0T byl
Ladlo & 5 50 cliel olsn 5 0T Lol b 5 Cad
slsT gy alate e as ol galS g U,
5, Shee il 53, Shes 5 bohiee 2287 15l
Cob o 53 o5l LAST 55 D)3 5 S fnm oS 53

SOW P 5 S I Y


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.4.2.9
http://agrobreedjournal.ir/article-1-75-en.html

VRN Ol F o)l cons sl o 011 15 ook alona”

oleiT gl Joms ST 4 o 5 =) Jsi

Table 1. Physical and chemical properties of soil
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Soil depth (cm) pH SP (%) Ec (dS.m™) N%o) P (Ava) (mgkg™) K (Ava)(mgkg™) Texture
0-30 7.9 29 1.18 0.03 7 170 Sandy loam
30 - 60 8.1 25 1.02 0.03 4 140 Loamy sand
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Table 2. Combined analysis of variance for maize grain yield and yield components in intercropping with potato (early planting in spring) (2009 and 2010)
MS) Slay o o Sle

5T a3 gl s Shee W s Gy sldss Loy s als slies &l a5 e CL&J)l
S.0.V i ol d.f Grain yield No. row.ear” Kernal.row™ 1000 kernal weight  Plant height
Year J 1 73.041%* 23.705% 4.154* 59483.5%* 0.462*
Year x Replication S5 % Jl 4 1.180 1.179 323.795 496.87 121.026
Treatment Sl 12 4.461** 3.788 ™ 496.513* 4196.97** 2422.190%*
Year x treatment Jl X s 12 6.219* 1.955™ 258.513™ 2480.40%* 120.434™
Error Uil glbs 48 3.349 2.221 960.205 688.608 527915

VYA — AQ Gpt,jguJu);(a,Lectia;,;g.:s)o,spJ,,uaw,gﬁng,gwd\k\p;wqfwsg,l,%,,J—m}.\?

Table 2. Combined analysis of variance for potato tuber yield and yield components in intercropping with maize (early planting in spring) (2009 and 2010)

MS) Sl o Sk
35T a3 ode 3 Shas &g )3 0ds slUaS 0ds 09 Lo g2
S.0.V i ol d.f Tuber yield Tuber.plant” Mean tuber weight
Year Jl 1 4.870™ 1.282"™ 554.900™
Year x Replication S X Jl 4 6.465 3.133 501.505
Treatment Sl 12 54.797%* 1.138™ 1928.338**
Year x treatment Jl X s 12 8.836%* 1.649™ 2468.217**
Error UalasT glbst 48 2.603 1.397 543.221
ns: Not significant Sla gme & 1118
* and **: Significant at 5% and 1% probability levels, respectively Lo 33 685 5 gty oz e 3 s gme 5 FF ¥
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Table 4. Mean comparison for grain yield and yield components of maize in intercropping with potato (2009 and 2010)

Gl 5 Shes I 53 Gy sl TERTPHINER Gl 18 0js G plis)
Treatments bl gla,les Grain yield (kg.ha™) No. row.ear”! No. kernel.row” 1000 kernal weight (g)  Plant height (cm)

Maize (sole) (T,) (Lals) &3 10810ab 14.7abc 43.0ab 375ab 245a
Potato (sole) (T»,) (LAI) (gan s - - - - -
2Maize +1Potato (T3) L sjomm &5+ &) 55 11140a 16.2ab 43.5a 355abce 222abc
2Maize +2Potato (T,) s 93+ b 3 9600abc 15.5abc 38.2cde 373ab 210abced
1Maize +1Potato (Ts5) i &S5+ &3 &K 7010cde 15.7abc 38.7cde 378a 203abced
1Maize +2Potato (Tg)  crjmm g5+ )3 &K 4630de 14.7abc 37.7cde 356abc 197bcd
2Maize +2Potato (T;) s s 33+ Cy3 93 6390cde 14.5bc 36.8de 335abce 183ab
3Maize +1Potato (Tg)  cejum S+ Sy am 11690a 16.7a 41.5abc 363abc 228ab
1Maize +3Potato (Tg)  csjum 4w+ <3 K 3970c 14.3bc 34.5¢ 339abc 207abcd
3Maize +2Potato (T1g) i 33+ 3 an 10480ab 15.3abc 41.17abc 327bc 189bcd
2Maize +3Potato (T};) cwejmm 4w+ b 55 6560cde 15.2abc 39.0bed 337abc 215abc
2Maize +4Potato (T1p)  cwejowm Sl + )b 93 5390de 14.5bc 40.7abed 322cd 194bcd
4Maize +2Potato (T13) i 95+ 3 e 8840abc 15.5abc 41.8abc 340abc 198bcd
2Maize +2Potato (T14) swejum 93+ Syl g3 7780bcd 13.8¢c 37.8cde 281d 169d

x)‘xé)‘ék_;.&‘&:)}wMJJ@du:"éodjég')gnéLﬁ‘uléu\;?;)}AJTJL&‘}!‘M5#&&_}}?6‘)‘36&&&&9;)}#‘,5)3
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Means in each column followed by similar letters(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 5. Mean comparison for tuber yield and yield components of potato in intercropping with maize (2009

and 2010)
ode 5 Shes g5 0de ode 039
Treatments LhaloiT sl les Tuber yield (kg.ha)  Tuber.plant’  Tuber weight ()

Maize (sole) (T;) (Lalls) &o)3 - - -
Potato (sole) (T,) (L) fn 16010a 4.2ab 110.5a
2Maize +1Potato (T3)  cosjomm &G+ &) 95 6260c 3.2b 78.3abc
2Maize +2Potato (T,) e b 33+ Cy3 53 8010bc 3.9ab 45.4c
IMaize +1Potato (Ts5)  cosjmm &S+ &3 &K 7630bc 3.9ab 68.1abc
IMaize +2Potato (Tg) cnjmm 55+ )3 & 9730b 3.9ab 74.2abc
2Maize +2Potato (T;) e b 33+ Cy3 53 8130bc 4.1ab 66.1abc
3Maize +1Potato (Tg) i K+ )3 an 8440bc 3.8ab 80.6abc
IMaize +3Potato (Tg)  corjmm 4w+ &y3 & 14670a 3.8ab 98.3ab
3Maize +2Potato (T1g)  cosjmmw 53+ b am 7170bc 4.6ab 84.4abc
2Maize +3Potato (T}]) cwejww 4w+ S5 95 8730bc 4.3ab 88.8ab
2Maize +4Potato (T1p)  sesowm Jlz + )3 55 9530b 4.9a 106.4ab
4Maize +2Potato (T3) i 35+ &3 Ll 6040c¢ 4.3ab 86.6abc
2Maize +2Potato (T14) swejuw 93+ &yd 5o 7040bc 3.9b 98.5ab

Ja.)‘u\db‘_;)‘ék_;.#&:)}wM}}@JL&:"cbd)}ﬁ‘éd‘@l}kbr}TwLﬂ‘ﬂcwgﬁﬁg'}}fd‘)‘éG&Lﬂdgﬁl’:ﬂo":‘ﬂf)é

Means in each column followed by similar letters(s) are not significantly different at 5% probability level, using Duncan’s
Multiple Range Test

Table 6. Land Equivalent Raito (LER) in maize and potato intercropping treatments

(LER) o) s plp coms

) e €0

Treatments bl gl les Maize Potato Total
2Maize +1Potato (T3)  swejoum ¢S+ O3 53 1.03 0.39 1.42
2Maize +2Potato (T,) s 93+ O3 95 0.88 0.50 1.39
1Maize +1Potato (Ts)  cnjoum ¢SS+ o3 el 0.65 0.49 1.16
1Maize +2Potato (Tg)  swjowm s+ o3 042 0.63 1.06
2Maize +2Potato (T5) i 93+ O3 95 0.59 0.50 1.10
3Maize +1Potato (Tg) L ejommw &5+ &3 an 1.08 0.52 1.60
1Maize +3Potato (Tg)  cwjoww aw+ el 039 0.89 1.28
3Maize +2Potato (T1g) L wejouw 33+ 34w 0.97 0.45 1.42
2Maize +3Potato (T1;) L wjowwaw+ )39 0.68 0.54 1.15
2Maize +4Potato (Tjp) cwjoum slez+ o535 0.50 0.59 1.09
4Maize +2Potato (Tj3) cwjowm 3+ o3 ) 0.81 0.37 1.19
2Maize +2Potato (T14) swjeam o+ Sud s 0.72 0.44 1.16
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Table 7. Relative yield and yield eqivalent ratio (LER) for by yield in intercropping of maize and potato

Spd s s Sles S jiom 3 Shes 5 S JS Jalae () S oo 3 Shas () S (g 3,8
Maize grain yield s 3 Shas Potato tuber yield e 3 Shas Total Total Total
Treatments iole;T slajlas (kgha) Relative yield (kgha™) Relative yield LER  equivalent yield  Relative yield (1) Relative yield (2)
Maize (sole) (T)) (L) &3 10810 100 - - - 10.81 - -
Potato (sole) (T,) (LA (s s - - 16010 100 - 16.01 - -
2Maize +1Potato (T3)  csjouwm &S5+ S) 93 11140 103 6260 39 1.42 17.4 160.9 108.6
2Maize +2Potato (T,) s S 33 Dy 83 9600 89 8010 50 1.39 17.61 162.9 109.9
1Maize +1Potato (Ts)  cosjoum &S5+ )3 &K 7100 66 7630 48 1.14 14.73 136.3 92.0
1Maize +2Potato (Tg)  corjmm 53+ 3 &K 4630 43 9730 61 1.04 14.36 132.8 89.0
2Maize +2Potato (T;) st S 33 oy 83 6390 59 8130 51 1.10 14.52 134.3 91.0
3Maize +1Potato (Tg)  swejum &K+ )3 an 11690 108 8440 53 1.60 20.13 186.2 125.7
1Maize +3Potato (Tg)  corjmm 4w+ &y3 &5 3970 37 14670 91 1.28 18.64 172.4 116.4
3Maize +2Potato (T1g)  csjum 33+ b an 10480 97 7170 45 1.42 17.65 163.2 110.2
2Maize +3Potato (T})) cwejomw 4w+ )b 93 6560 61 8730 54 1.15 15.29 141.4 96.5
2Maize +4Potato (T1p)  sweioum Jlez + b 55 5390 50 9530 59 1.09 14.92 138.0 93.2
4Maize +2Potato (T3)  swejowm 55+ O3 lex 8880 82 6040 37 1.19 14.88 137.6 92.9
2Maize +2Potato (T14) swejuw 53+ &yl 55 7780 72 7040 44 1.16 14.82 137.1 92.6

Total Relative yield (1): Main crop is maize
Total Relative yield (2): Main crop is potato
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Effect of maize and potato intercropping on yield and yield components in early
spring planting in Jiroft region

Afsharmanesh, Gh. R.

ABSTRACT

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

planting in Jiroft region. Iranian Journal of Crop Sciences. 14(4):333-345. (In Persian).

To determine the effect of intercropping of maize with potato on yield, yield components of two crops and
land equivalent ratio (LER), a field experiment was conducted in Shahid Moghabeli Agricultural Research
Center of Jiroft and Kahnooj, Iran, in 2010 and 2011 cropping seasons. The experiment was grown as early-
planting in spring. The experimental treatments included; maize sole cropping (T), potato sole cropping (T,) and
intercropping of potato: maize with planting row ratios: 1:2 (T3), 2:2 (Ty), 1:1 (Ts), 2:1 (Ts), 2:2 (T, in which
100% plant density was used for maize and 100% was used for potato), 1:3 (Ts), 3:1 (Ty), 2:3 (Ty0), 3:2 (Ty),
4:2 (Typ), 2:4 (Ty3), 2:2 (T4 in which 100% plant density was used for corn and 50% was used for potato). The
experimental design was randomized complete block design with three replications. Results showed that the
highest maize yield (11690 kg ha™') was obtained in treatment Tg (1 row of potato and 3 rows of maize) which
was higher than that in maize sole cropping. The highest potato tuber yield (16010 kg ha™) was produced in
potato sole cropping. The highest LER was obtained in Tg (1.61). It is concluded that potato:maize intercropping

with planting row ratios of 1:3 was more suitable in early spring planting in Jiroft region in Iran.

Keyword: Sole cropping, Intercropping, Planting row ratio and Land equivalent ratio.
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