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Study of plant arrangement effect on some agronomic traits of com-
mon bean (Phaseolus vulgaris L.) different varieties at drip tape irriga-
tion conditions in Shahrekord region
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Table 1. Monthly precipitation and temperature of the experimental location in 2016 and 2017.

2016-2017 2017-2018
ole oot L ool L
Monthly Monthly Monthly Monthly
Month precipitation temperature (°C) precipitation temperature (°C)
(mm) (mm)
09 100.1 8.2 46.9 9.8
April
a8 7.2 14.5 31.9 14.4
May
we 0 17.1 0 18.6
June
7 0 233 0 223
July
2y 0 225 0 22.1
August
D5 A 0 19.2 0 18.2
September
% 1.7 13.7 0 13.7
October
ot 2.6 10.2 0 9.2
November
531 75.5 3.4 4 2.5
December
¢ 37.5 34 8.6 33
January
o 50.1 1.5 47.9 34
February
— 18.8 3.9 11.8 6.8
March
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Table 2. Chemical and physical characteristics of soil in 0-30 cm depth in 2016 and 2017.

S oy Jl
Soil characteristics Year
2016 2017
(= s 3 o) Sl
i “’s’g § 0.524 0.652
Electrical conductivity (dS m™)
( ) T
e 0.61 0.81
Organic carbon (%)
(o 13) IS 555 25
o) 5 05s 0.081 0.095
Total nitrogen (%)
( = = ) " B . N
C;fl;«‘f@;d‘f’ e JB b 112 13.1
Auvailable P (mg kg™!)
( = = ) " u l:J
(‘;«“‘L—SJT(’;J—“ s S8 el 189 15
Available K (mg kg!)
g YW
2 A5 02 £ k) 5 0.55 0.45
Zn (mgkg™)
( é < ) LE.
AT 02 0 ) e 7.91 9.34
Mn (mg kg™)
( = = ) . T
AT 2 £ ) 2.35 2.01
Fe (mg kg™)
(%3 < L)
AT 0 ) e 0.89 0.84
Cu (mg kg™')
STl sl . .
’ Silty clay Silty loam

Soil texture
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Table 3. Water consumption rate at different planting arrangements in common bean
cultivars in 2016 and 2017.

(J&A):g_.agnj:n)u‘yuﬂq‘ﬂ

Sles Water consumption rate (m*ha™!)
Treatment 2016 2017 I 33 Sk
Means of two years
P1 8090 8280 8185
P2 8090 8280 8185
P3 8090 8280 8185
P4 10112 10350 10231

5 el #r sy alol s (P3 s P2 Pl s jja) aniy o g cdls Lt F 5% (Y 5 ze la VO Cavsy ol

PA) iy » g5y CBlS Ls ¥

Row spacing of 75 cm with 2, 3 and 4 planting lines per row (respectively P1, P2 and P3),
and the row spacing of 60 cm with 2 planting lines on each row (P4).
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Table 4. Variance analysis of evaluated characteristics in common bean cultivars at different planting arrangements in Shahrekord region in 2016 and 2017.

Means of squares  Slay 0 5ls
o o137 a3 Gy mﬁm& G g 35 e slua 3 &l sl Gls Lo O &l u%r.o r.\._\ S9° 4
- Degree of Plant No. of pod per OMe 100-seed Seed yield Water
Source of variation froedom heioht lant ot ductivit
eig plan No. of seed weig productivity
per pod
Year - JL. 1 193.39™ 678.35™ 13.364" 72.00™ 10388216.6" 0.1298™
Error - b= 4 75.15 9.383 0.1008 0.782 26785.8 0.00035
Cultivar -3, 2 201.25" 182.32™ 0.8164" 1383.00™  3129680.6™ 0.0398™
=dl s )
Cultivar*Year 2 105.22m 37.59m 0.3795™ 28.38™ 1186433.5™ 0.0156™
s it
Planting arrangement 3 73.97™ 7.20m 0.0512™ 9.85™ 538763.5™ 0.0250™
s lyT s dl
Year* Planting arrangement 3 15.48™ 11.62m 0.1536™ 1.58™ 414644.3™ 0.0072™
csls QU,CH 3 ?mu
Cultivar* Planting arrangement 6 50.10™ 4.10m 0.1488™ 5.57" 350605.7" 0.0039™
gq@nw_nﬂpuﬂ.msuur_rz
Year*Cultivar* Planting 6 55.97" 7.13" 0.1431m 10.23™ 187448.5™ 0.0029™
arrangement
Error -l 44 61.636 18.907 0.16845 0.9385 19831.5 0.00028
Coefficient of variation (%) (/) & i <y 0
T 9.6 24.5 9.9 32 6.5 6.7

B sk 53 I3 e e 5 o )3 G 5 oy sk 53 I3 ae 5 4IS

* ** and ns are significantly different at 0.05, 0.01 probability levels and not significant, respectively.
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Table 5. Means comparison of year, cultivar and planting arrangement on evaluated characteristics in common bean cultivars in

Shahrekord region in 2016 and 2017.

&&mrﬂu_ 35 e sl 5 als slaws &Gls Lo 09 A.\W%er&Vqu_S.v uu?W%err.\ﬂquo\T.

e gsl) Sy N (%9 O s (S 2
Plant No. of pod  No. of seed 100-seed Seed yield Water productivity
height per plant per pod weight (g) (kg ha") (kg m™)
(cm)
Year-Ju.
1% year -J;! 80.222 14.66° 3.72° 30.882 1778.9° 0.208°
2nd year-ps> 83.492 20.79* 4.58 28.88° 2538.6* 0.2932
O::?m??&
Koosha-L: s 79.6° 15.43b 4.332 38.522 2455.7* 0.2832
Yaghut-o gL 80.920 20.78* 3.96° 24.26¢ 2263.9° 0.264°
Dorsa-L.,s 85.1° 16.96° 4.16% 26.87° 1756.8¢ 0.205¢
Cals T
Planting
arrangement
P1 80.6 18.29* 4.17* 30.54* 1953.4¢ 0.238°
P2 82.82 18.18* 4.08° 30.512 2261.4° 0.276*
P3 84.2° 17.50° 4.15° 29.18° 2336.3° 0.285°
P4 79.7% 16.93* 4.21° 29.31° 2084.0° 0.204¢

I s e Dl (S O%uatpu@%pungfﬁ{ rwugv.rm_g_u»Wr&FﬂnW;.r‘.D%f\puuu Cand a3
In each column, the means with the same letters are not significantly different at p<0.05 by Tukey test.
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Row spacing of 75 cm with 2, 3 and 4 planting lines per row (respectively P1, P2 and P3), and the row spacing of 60
cm with 2 planting lines on each row (P4).
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Table 6. Means comparison of interaction of cultivar and planting arrangement on evaluated characteristics in common bean
cultivars in Shahrekord region in 2016 and 2017 by using as cutting method on cultivars.

3 cals mlT 4l 5 Shes 3 sl alT Ao Oy 3 sl mlT ST s
Cultivar Planting »eSks)  Cultivar Planting (¢ 41> Cultivar  Planting 2 SS)
arrangement (S arrangement 100- arrangement (oS
Seed mo,am Water
yield weight productivity
(kg ha') © (kg m)
P1 2020.2¢ P1 38.4% P1 0.246°
s P2 2474.8° LS P2 40.5° LS p2 0.301°
Koosha P3 2633.4®  Koosha P3 38.1%  Koosha P3 0.321°
P4 2694.3° P4 37.1° P4 0.263°
P1 2041.4¢ P1 25.1° P1 0.249¢
< P2 2599.6* 8L P2 24.5% 8L P2 0.317¢
Yaghut P3 2432.5b Yaghut P3 23.1° Yaghut P3 0.296°
P4 1981.9¢ P4 24.3° P4 0.193¢
P1 1798.5% P1 28.12 P1 0.220*
Ly P2 1709.7% Ly P2 26.5° Lays P2 0.209*
Dorsa P3 1942.9°  Dorsa P3 264" Dorsa P3 0.237°
P4 1575.9° P4 26.5° P4 0.154°

I s g Dslis (S5 00T o ps gy ela 55 s S ke g - )l &S PO 050 A3 5 D5 2,3
In each column for each cultivar, the means with the same letters are not significantly different at p<0.05 by Tukey test.
(PA) iy 2 9y cilS L ¥ 5 e sle ¥ sy akols s (P3 s P2 PLCsja) aniy o) Cobls L ¥ 5 ¥ Y 5 ze 5la VO (s ) alols

Row spacing of 75 cm with 2, 3 and 4 planting lines per row (respectively P1, P2 and P3), and the row spacing of 60
cm with 2 planting lines on each row (P4).
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Extended Abstract

Salehi, F., Haghighati Boroujeni, B., Study of plant arrangement effect on some agronomic traits of
common bean (Phaseolus vulgaris L.) different varieties at drip tape irrigation conditions in Shahrekord
region

Applied Research in Field Crops Vol 33, No. 3, 2021 07-09: 37-53(in Persian)

Introduction:

The findings of the previous investigations show that the best density to achieve
high yields with most of the beans (Phaseolus vulgaris L.), including the local
Khomein cultivar, stands roughly at 40 plants m* (Mehrpooyan et al., 2010). There
is no comprehensive information available on bean yield performance under drip
tape irrigation. Common bean is widely cultivated in Chaharmahal and Bakhtiari
province, however, given its high water consumption and due to drought spells
in the region in recent years, its production has sharply declined. While common
bean requires 7000 to 8000 m? of water per hectare during the growing season
(Alizadeh, 2003), farmers use more than 15000 m* of water per hectare for beans
throughout the growing season. The use of drip tape irrigation can reduce water
consumption in beans. The use of this irrigation method requires changing the
planting method and proper arrangement of cropping systems. The objective of
the present study was to determine optimum plant arrangement in common bean

varieties under drip tape irrigation conditions.
Email address of the corresponding author: foroud salehi@yahoo.com
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Materials and Methods:

In this study, a factorial experiment was conducted in a randomized complete
block design with three replications in spring and summer of 2016 and 2017 at
Chahartakhte Research Station in Shahrekord region. The first factor was cultivar
(Koosha chitti bean, Yaghut red bean and Dorsa white bean), and the second factor
was the planting arrangement (row spacing of 75 cm with 2, 3 and 4 planting lines
per row, and the row spacing of 60 cm with 2 planting lines on each row). Different
traits at vegetative and reproductive stages of bean plants were recorded and at the
end of the growing season, yield and yield components of the cultivars and water
productivity were determined. The experimental data were analyzed by using SAS
statistical program and the means were compared by Tukey test (p<0.05).

Results and Discussion:

The combined analysis of variance showed that plant height, number of seeds per
pod, number of pods per plant, 100 seed weight, grain yield and water productivity
were affected by bean cultivars and planting arrangement. The interaction effect of
cultivar and planting arrangement was significant on 100 seed weight, grain yield
and water productivity. The grain yield components were significantly different
among different cultivars. The highest number of pods, seeds per pod, 100-seed
weight and grain yield were respectively recorded with Yaghut red bean, Koosha
chitti bean, Koosha chitti bean, and Koosha chitti bean. The traits such as number
of pods and weight of 100 seeds are controlled and affected by genetic and non-
genetic factors such as environment. The number of seeds per pod is the most
stable trait of beans and is mostly influenced by genotype (Salehi, 2015). The
cultivars studied in this experiment exhibited differences in plant height, grain
yield components, grain yield, and water use efficiency. Among crops, bean has the
highest diversity in growth habit, seed size and maturity. There are a wide variety of
genetic variations in bean pool genus. Therefore, due to genetic differences, under
the same climatic conditions, the occurrence of different phenotypes (grain yield,
number of pods per plant, 100 seed weight, etc.) is inevitable, and the difference
between them is the result of genetic differences and their different response to the

environment. Drip tape irrigation produced the highest water use efficiency when
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three or four lines of beans were planted on a 75 cm row, while plant density was
constant for all treatments. The highest water use efficiency was obtained from
Koosha chitti bean, which can be explained by the highest grain yield.

Conclusion:

The highest grain yield and water productivity were obtained from Koosha
chitti bean cultivar. Although the four lines per row arrangement on the 75 cm row
gave the highest seed yield and water productivity, it did not differ significantly
with the three lines per row on the 75 cm row. Therefore, if the goal is to reduce
water consumption and increase water productivity, planting three or four lines per
row can be considered on 75 cm row, but because of the ease of planting three lines
per row on 75 cm row, it can be recommended to farmers.

Keywords: Common bean, Cultivars, Seed yield, Water productivity.
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