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ABSTRACT

Intercropping is one of the most important components of sustainable agriculture. In the present study, the
effects of intercropping and bio/organic fertilizers on yield of maize and pinto beans were investigated. A
split plots experiment arranged in a completely randomized design was carried out with four replications.
The experiment was performed in the research filed of Agricultural Faculty, University of Tehran, Iran,
during 2017-2018. Four fertilizer systems, control, no fertilization, biofertilizer (Azotobacter
chroococcum), organic fertilizer (vermicompost) and integrated fertilizer (Azotobacter + vermicompost)
were the main plots and five cropping patterns, single cultivation of maize, single cultivation of pinto beans,
replacement intercropping patterns of 50% mazie-50% pinto bean, and additive intercropping patterns of
60% maize-60% pinto beans and 80% maize-80% pinto beans were subplots. The results indicated that the
highest grain yield of maize (245.8 g/plant) was observed in 50% mazie-50% pinto beans the replacement
intercropping patterns under vermicompost fertilization and also, the highest grain yield of pinto beans (5.4
g/plant) was obtained by sole cropping of pinto beans and vermicompost application. Generally, the results
demonstrated that the most land equivalent ratio (LER, 1.22) was obtained from 60% maize-60% pinto
additive intercropping patterns, fertilized by vermicompost. Considering the aim of sustainable agriculture,
which is elimination or reduction of chemical inputs application, it seems to be appropriate and reasonable
using bio/organic fertilizers for additive/replacement intercropping patterns would be appropriate and
reasonable.
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Table 1. Physiochemical properties of experiment field soil.
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Soil depth Texture class PH K P N 0.C EC
(cm) mg kg! mg kg! % % ds.m’!
0-30 Loam Clay 8.4 140 8.41 0.08 0.64 1.93
30-60 Loam Clay 8.4 148 9.37 0.08 0.64 2.49
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Table 2. Chemical properties of vermicompost..
PH Inorganic Organic EC Mg Ca Na K P N
cerbon carbon ds.m’! % % % % % %
% %

7.8 34 16.8 1.85 2.8

3.6 0.12 0.39 0.01 1.39

Replacement series Technigue

Z50%:B50%

Additive Intercropping system

Z60%-B60%

Additive Intercropping system

ZB0%a-BE0

Sole cropping(Bean plant)

Sole cropping(corm plant)
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Figure 1.Picture of the experimental treatments.
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Table 3. Variance analysis of the effects of fertilizer type and intercropping on maize var. KSC704 grain

yield per plant.
MS
Source of variance df Grain yield per plant(g)
Replication 3 520.196"
Fertilizer type (A) 3 28206.197"
Error a 9 138.581
Intercropping system (B) 3 21706.921"
AxB 9 451.607"
Error b 36 159.953
C.V (%) 6.72

Al e do 0 S g iy Jleil malaw jo Sl pixe BB gl jxe BB 8525 pac saims Li oS Say sk g % 1S

ns, *and **: non- significantand significant at 5% and 1% of probability levels , respectively

oS S 50 09 oo iz (21€ Slge 5 ol mlie
ol gl 5 058 3l byl co a5 jslisen,
Vi) s g olS g0 b S ol Sl jo
4 0B (355 5l 5yl e Sl o
Al g sl als 5,9 slp <ol g ael Jos
b Jol 05 0 Slhee (p i Jelye o
bl mls yul—ul 5 .(Koocheki ef al., 2008)
Manihot ) 1gLwls 1,5 balse oS o sadipleil
S 5l @, o Slae op 5V (esculenta crantz

b J—ols gleenb 9 SO slaogS ol
Naghizadeh & .(Ayoola & Makinde, 2011)
A o3 balbe a5 b3, b (2012) Galavi
Olejer o I8 oS wazils oLy (Lathyrus sativa L.)
9 98 las gty o o oloos 25 slesgS
Dabbagh .o_& aisS g0 2 5 Slac 4l

s—, = = (2015) Mohammadi-Nassab et al
31,5 ol yo a5 Lugd 5 )3 bgloee S (g0iodgu
45 Wdgw 4zl (ol (G 9 (2lord Lo
o o oliand 055 sl g 55 065 3l oolain |
O3 Splp Comad 5 (o 3 ,Ses ggome I
bolso cisS oL il by ass ol 0gd
Sy $B3gS sl eolai ul & jeo jo Loyl )3

]

Lglia i 5 855 £33 iSlad p (ilin gl
bglous 9 CmgioS 0)g lojless 45 0t i
29 by Do) B DS a0y B0 Rl
$eiod ooy $r ildl bale 13 CosgiaS
9 Som 9005 (0y9 + S lgil il g (Suzrlag) wo 50
REESPR TN IR I VRS NI [0 B E,
S o gybel Blod g aings o Sles o in o
S8 a8 o Sl A (Y JS8) a8 5158 05,8
Ll 5955 ol Judo o Yool a9
St & e oS JTosle ial5dl g 0 censlie
iy Slibl len e s 5 ol (55l b b
hié yolie Cim B USE izmad sl 00
Slge nl polwl gy i (Gl ] )3 35290
b e 355 epol 5l 45 025 e wal b olS (gl
515 el L ogd (oo o Slae (il g 0d ) o9
wzge oS Lugl (Rl 5 oade S o
3 &g ST o ,Slos Wi gldigS g 0 cold, als
Oy agr S5 g S8l Gl Lyl Ojglma jo )
s 2ly slophal 905 050 6 o @lie 5l il
elplis e ol o s ca a1 e
1)d bl coin S jland )0 a5 L8 )T as Glgi o0
YL 5 ol slalid sl eslin ol (Bl ((zboy)
St Ao b Jds 4y a5 cpl (ped )0 925 (55
3 oleS o ol (goiso i el (jgloes 4T g g0



0 Skas yr (3Salr g Shl3l bgle i8S slapllas 5 T g sy slaosS ST Sen 5 g el YA

300
=5 a
20 750
=
QZOO
o
o de def
2 fg
150 g
=
(] h
= 100
=
£ 50
G}
0
g & ® =® gz =
5 3 8 88 35 §
@ £ & & = g
& g £ & &8 3
= = = =
2 ¢ @ 2
= £ E c
s 8 8 S
o v @ o
control

corn80%:bean80% NN -

corn60%:beant0%

Azotobacter

sole crop NN

corn60%:bean60% NN o
o
(3]
sole crop NN o
corn60%:beanc0% NN o

corn80%:bean80%
corn80%:bean80%

corn50%:bean 50% I o

corn50%:bean 50%

vermicompost Azotobacter+vermicompost

WS e By Sy JBlaz 3gmg )b a5 G il 8 ,Shee  bglste St 5 555 45 iiSen p uSiles dulie <Y JSE

el o g Sglas JBlas a0l ulal e ys iy izl e jo jls gixe NS pae saias i
Figure 2. Interaction effects of fertilizer type and intercropping on maze grain yield per plant. Means
followed by the same letters are not significantly different at p<0.05, based on (LSD).

Msjﬁjséj-; “'quﬁjb}lﬁaws‘égséjﬁ
g jo LS jo a8 Sles ca o (gl gl
(¥ Jgaz) 092 ylogime do s S5 Jlox>!

(LS 5o () ©yd aild & Slos
ool il 3l as ols s g kel Luilsylg 450 s

KSCT04 13, &3 als o Slas p bgle cuiS 5 355 g5 Sl il s 458 gl -F Jgoor
Table 4. Variance analysis of the effects of fertilizer type and intercropping on grain yield of maize var.

KSC704.
MS
Source of variance Grain yield per plant

(ton.ha™!)
Replication 3 1.744ns
(A) Fertilizer type 3 92.198™

Error a 9 0.428
(B) Intercropping system 3 17.244

AxB 9 1.895™
Error b 36 0.598
(%) C.V 7.29
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Figure 3. Interaction effects of fertilizer type and intercropping on grain yield of maize. Means followed
by the same letters are not significantly different at p<0.05, based on (LSD).
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Table 5. Variance analysis of the effect of fertilizer type and intercropping on grain yield of bean per

plant.
MS
Source of variance Grain yield per plant (g)
d.f

Replication 3 0.102™
Fertilizer type (A) 3 2.078"

Error a 9 0.177
Intercropping system (B) 3 24.698™
AxB 9 0.8017

Error b 36 0.089

C.V (%) 10.34
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Figure 4. Interaction effects of fertilizer type and intercropping on grain yield of bean per plant. Means
followed by the same letters are not significantly different at p<0.05, based on (LSD).
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Table 6. Variance analysis of the effects of fertilizer type and intercropping on grain yield of bean per

hectare.
MS
Source of variance Grain yield per plant(ton.ha®
d.f D)
Replication 3 0.003"
Fertilizer type (A) 3 0.249™
Error a 9 0.013
Intercropping system (B) 3 7.276"
AxB 9 0.132"
Error b 36 0.005
C.V (%) 8.31
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ns, *and **: non- significant and significant at 5% and 1% of probability levels, respectively.
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Figure 5-Interaction effects of fertilizer type and intercropping on grain yield of bean per hectare. Means
followed by the same letters are not significantly different at p<0.05, based on (LSD).
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Table 7. Partial Land equivalent ratio and total land equivalent ratio (LER) for corn and bean yield at

intercropping treatment.
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Figure 6. Land equivalent ratio of Corn and bean.
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