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Extended Abstract

1. Introduction:Intercropping as a current method in sustainable agriculture, in addition to increase the
yield of traits compared to pure cultivation, increases biodiversity in agricultural ecosystems. The purpose
of this research is to evaluate the yield components of beans in pure and mixed cultivation of cucumbers
and identify the best cultivars of beans and cucumbers in terms of plant height, fruit weight, fruit dry
weight, fruit pod length, plant height, plant fresh weight and number of fruits per plant. Also, the presence
or absence of correlation as well as its level in the evaluated traits will be investigated.

2. Materials and Methods:In order to evaluate the performance of bean (Phaseolus vulgaris L.) and
cucumber (Cucumis sativus L.) intercropping, an experiment is conducted in the form of a randomized
complete block design with three replications in Varamin region. The experimental treatments include 10
mixtures of beans and cucumbers as a mixed product and one pure bean as a control. Cucumber cultivars
in this experiment include Viola, Mirsoltan, Mito, Emilie, CUB-9042, FC-21, CUB-9045, FC-27, Nagin
and Negin, along with Cobra bean variety, which were cultivated and investigated. In order to evaluate
mixed cultivation compared to pure cultivation at the end of the growing season, ten plants of beans and
ten plants of cucumber are sampled from each plot. The samples are dried in an oven at 70°C for 24 hours
and after evaluating the mixed and pure cultures, they are compared to each other using the Land Equality
Ratio (LER) index.

3. Results and Discussion:The results of analysis of variance showed that mixed culture is significant for
all the evaluated traits at the level of one percent probability. Mixed cultivation of Cobra bean and Viola
greenhouse cucumber cultivars has been selected as the most suitable cultivation in terms of all traits.
Cultivations of Cobra bean with CUB-9042 greenhouse cucumber, Cobra bean with Nagin greenhouse
cucumber, and Cobra bean were identified as undesirable crops. In terms of the stability of mixed crops,
the cultivations of Cobra bean with Viola greenhouse cucumber and Cobra bean with Negin greenhouse
cucumber were identified as stable crops in terms of traits. In general, it is possible to select the beans of
the Cobra variety with the greenhouse cucumber of the Viola variety as the most desirable and stable
crops in terms of all the traits evaluated in the experiment. The relationship between fruit fresh weight
with fruit dry weight and pod length; and the number of fruits per plant with pod length and plant height
are positive and significant. A polygon view was drawn to determine the best cultivation for the evaluated
traits. This figure is drawn by connecting the cultures that had the greatest distance from the origin. From
the origin, a line is perpendicular to each side of the polyhedron to divide the figure into several parts. In
this form, crops that are located in a section with one or more specific traits show good performance
relative to that trait. The multidimensional view also show that mixed crops of Cobra bean and greenhouse
cucumber Viola cultivars, Cobra bean and greenhouse cucumber cultivar CUB-9042, and Cobra bean and
greenhouse cucumber Nagin cultivars are suitable mixtures. Also, Cobra (bean) x Viola (cucumber)
cultivar was more favorable in terms of pod length and plant fresh weight. In the ranking of mixed
cultivation based on traits, mixed cultivation of beans of Cobra and greenhouse cucumber of Viola



cultivars has been identified as the most desirable cultivation. Based on the grouping of bean and
cucumber mixed crops in terms of all studied traits, the crops have been divided into four groups.
Regarding land parity ratio (LER), mixed cultivation of Cobra bean and FC-27 greenhouse cucumber
cultivars with 25% increase is more beneficial than pure cultivation.

4. Conclusion:The mixed cultures of Cobra (bean) x Viola (cucumber) and Cobra (broad) x FC-21
(cucumber) were favorable in terms of the average traits studied. These two mixed crops of beans and
cucumber were identified as crops with high utility in multivariate bi-plot analyses. In the study of the
land equality ratio (LER), the cultivation of Cobra (broad) x FC-21 (cucumber) was selected as a
beneficial crop with a 25% increase compared to pure cultivation. Finally, according to the results of this
study, Cobra x Viola, Cobra x FC-21, Cobra x Nagin and Cobra x CUB-9042 can be considered as high
yield and suitable crops.
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Table 1- Characteristics of examined soil
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Table 2- Code and characteristics of intercropping combinations and evaluated traits
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Table 3- Mean comparison related to studied traits in the experiment
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Fruit dry Plant (cm) Number of fruits
weight (g) height per plant
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A1BO 490.5¢ 413.3bed 161 208.1b° 725.42b¢ 76.06°
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The intercropping codes arebased on Table 2 (Mean comparison based on Duncan's multiple-range test at 5%
possibility level)
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Table 4-Correlation coefficients between the studied traits
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Figure 3- Determination of +/- correlations
between the evaluated traits (traits code is
based on Table 2)
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Figure 2- Intensity of correlation between
evaluated traits (traits code is based on Table
2)
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Figure 4- Multidimensional view of the
reaction of bean and cucumber
cultivations in the studied traits (the
intercropping and traits codes are based
on Table 2)

Olao Hhi ) balxo s guduog,s
Ol 5 Sl ol ) lacass & IS
oals )13 obyl 0,90 alite Clas o 0 Slas
..\..5‘5A 6&.«405; Slho u.ul.w‘).: ‘) LQW.Ss
5 AIB6 AIBO Jels sl o5, .ins

pler 03,5 s AIB3 g AIBS ol pgus 09,5
55 AIB10 , A1B7 A1B3 AIBI Ll

A ol 9 pg 09,5 90,2 0 AIB3 cuss
asls

o) SRy S

slcel;  Jyaxme 05 LS Sl
Dhima ) aites byl Cuis saedgumpis
50 odal s bl wasg3L (et al., 2007
bl ol e GlSs el

by Slao gl osllae glocis lgisay o anils
Job olas 0 AIBI e« puoren wiuls olulils
S92 10,55 n Syt Sangllas Sl gy 5 59 9 D
(F Js)
oS ol 1By (Bl joome b S5 )
it fline Sl oaimslis (goges joome 9 Lol
o b olae Taw el clio g byl
e R T
e b ol (el 00 aseidce Cyazabaii ol b
ol Corte gl 45 a8 ol ol b Sliao Sl
Slao il gt 9, See s Wyls 18 jemme
2570 (555 9 ALBIS Tas 5145 s Sally 5 catin
codle 33 b Las (pl) ol 0 Sgas b dags (yuSilis
O Sz (Sl oad atie SO0
oolinsl Slio Ll 5l bylie gbociS lul
3 ez ool e & S & lbcesS 9
Ll sl Soopas glocuis 4 s & )ls
eanyse Slae e ol gl wies
Logd coiS o mlasl cpl o (O JSK2) e lo,55
Olysar Yoy o8, Gl L LS o8,
S bl eolie aldsT L 5l elS pg o Fogllae
CUB- 8, Glalods’ L3 b 605 of Loyl slocess
5 05U o) Sl )L b (65 o8, Ll 9042
@bt slhal slacis’ plaisar 25 o) Lol
oS bl glacis glaly b 5l i
085 Lol 9 Vg o3, SIS L3 b 625 o) Lol
slacis glyedr (55 o, S LS LS
Ol e IS Hsbar sl olulid Slas b 51 b
Olprear [ Youg o3, GO L3 L (525 03, Lay)
Slie S Sl Gl eals nlal g o Foslhe
Gnas, wged GBIl Glejl e gls,ls e
i8S (n sl U in joglhae 5l bylse slacis

sl 25 T 4
A1BI> A1B6> A1B2> A1B7> A1B3>
A1B4> A1B8> A1B10> A1B0> A1B9>
A1BS



" VBT ylio g 3l ¥ oyl IF 0595 A Jlo las o pole sole aoliladgs

ul)l&m 9 Gool.'; s.S.aalJ

bolse ctS 0 oS5 o sl LER lse
N N T
i > LER g0 VL g (Su355058 00

Leg) b smeiowm 0 bolke cis
s  (Nasrollahzadehet al., 2012)

Hamzei& Babaei, ) Loy L ols,Solsl

AlB5 AlB3 AIB2 AIBIsbewis
3 cus & cws AIB7 4 AIB6

W33gs 18,65 1 (6 YL (ed g
5las as 0,900 VYO LER e o 5V
(A1B6) FC-21xi,5 Loy cunsS Sy
Lolses cuisS gasedgw Slis a5 ol Jol>

el oals 5,155 (2017 E9 (nl &S A0S o Lo g 0 L o8, cpl L

Jaie anuly L3 g Loy bslke oS

Ol 4y SiS ST alols 4y G |y Jguamo
PRCERY ] PR PRESIRV X S IRWESRR g

s TH s PL

*» WWT

o AIBY9 s AIBL A * DWTF

b WP

251y 31 Lalthe GCalS (skises S8 JKi i byl Glbcul guvad; — JSCi

(ably o0 (ablyon ¥ Jguzr pobwl
Figure 5- Ranking of intercrops in terms of
reaction to theevaluated traits (the desirability and stability in the evaluated

intercropping and traits codes are based on traits (the intercropping and traits codes are
Table 2) based on Table 2)
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Table 5-Effect of usefulness of different cultivation combinations on efficiency of bean and
cucumberintercropping

balseo s AIB1 Al1B2 AIB3 AlB4 AIB5 AlB6 AlB7 Al1BS8 Al1B9 AIlBI10

Intercropping

0 Gl o 1.14 1.03 1.02 0.91 1.1 1.25 1.15 1.15 0.6 0.99

(LER)

The intercropping codes arebased on Table 2
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