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Introduction

Beans are one of the cheap and important sources of high-quality vegetable protein, which is present in the diet of many
people in developing countries and completes the cereal protein. Bean seeds have almost as much energy per unit
weight as cereal seeds, and their protein content varies from 20-25% (about twice that of cereal). With 8-14% protein
content, bean straw is very suitable fodder for livestock. The production of vegetable protein of grains has several
advantages over animal protein in terms of cost and consumer health. Among other features of this plant, we can point
to the ability to coexist with air nitrogen-fixing bacteria and their role in productivity, as well as strengthening and
improving the physical properties of the soil. Through the ability of nitrogen fixation in these plants, placing them in
rotation helps the stability of agricultural systems. At present, the largest area of bean cultivation is in the form of
traditional cultivation and bean irrigation is also in the form of flooding. In this production method, more than 15,000
cubic meters of water is consumed. This amount of water consumption, along with the lack of proper productivity of
other factors in production, has caused beans to be one of the least efficient products in terms of water consumption
efficiency.

Materials and Methods

In order to investigate the effect of four irrigation methods on the damage of weeds, two-spotted spider mite
(Tetranychus urticae Koch) and bacterial blight disease in chitti bean (Phaseolus vulgaris L.), a research study was
conducted in 2022 and 2023 at the Bean Research and Education Center in Khomein, Iran. Despite employing a field
with uniform conditions, the study was designed as a multi-location (regional) experiment using a randomized complete
block design with three replications. The irrigation methods were categorized into four treatment levels: classical
sprinkler irrigation, New-fit sprinkler irrigation, rain flat irrigation, and drip tape irrigation. Different types of chitti
bean cultivars with three growth habits were randomly sown in these locations.

Results and Discussion
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The experimental results showed that the irrigation method had a significant effect on seed germination percentage and
bean plant height. The highest and lowest seed germination percentage and plant height were associated with drip tape
irrigation and classical sprinkler irrigation, respectively. Also, the type of irrigation significantly impacted weed
density, total biomass of weeds, the intensity of two spotted spider mite infestation, and bacterial blight disease. The
highest weed density and biomass were observed in the New-fit and classical sprinkler irrigation methods, and the
classical sprinkler irrigation exhibited the highest incidence of bacterial blight disease, too. Conversely, the lowest
values for these parameters were obtained with the drip tape irrigation method. However, the highest damage caused by
two spotted spider mite was observed in the drip tape irrigation method, while the lowest damage by two spotted spider
mite was present in the classical sprinkler irrigation method. Furthermoreb both irrigation method and bean cultivar
significantly affected bean grain yleld The highest grain yield (293.6 g.m™) was associated with drip tape irrigation,
while the lowest yield (225.4 g.m" %) was observed |n the classical sprinkler irrigation treatment. Among the different
bean cultivars, the highest grain yield (274.1 g.m?) was obtained from the Kousha cultivar. One of the important
solutions in achieving the goals of reducing water consumption and increasing the efficiency of water consumption in
bean cultivation is the implementation of pressurized irrigation instead of conventional cultivation. Pressure irrigation
methods in planting beans reduce water consumption to a great extent and increase the efficiency of water consumption.
The two main methods of irrigation under pressure in the country are the drip tape method and the fixed classical
sprinkler with a movable sprinkler, each of which has its own advantages and disadvantages. In addition to the positive
aspects of increasing yield, drip tape irrigation method in bean planting will help to further reduce water consumption.

Conclusions

In general, the experiment results demonstrated that drip tape irrigation not only increased seed germination percentage
and plant height in different bean cultivars, but also led to higher grain yield compared to other irrigation methods.
Additionally, the presence of weeds and bacterial blight disease were reduced in the drip tape irrigation method.
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Table 1- Physico-chemical properties of experimental location soil
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Table 2- Mean squares of growth characteristics and yield in different irrigation methods of chitti bean

PO s L;J
Sy gl P AT X TIVER N
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percentage HI
L . - ox
J 1 3204.00 310472.00 38023.63 2.00"™
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Table 3- Mean comparison the effect of year on growth characteristics and yield of chitti bean

cultivars
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Year  Germination (%)  Biologic yield (g.m?)  Seed yield (g.m™) HI (%)
2022 72.3" 712.7° 234.7° 33.0°
2023 85.7° 844.0° 280.6° 33.2°
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* Non-similar letters indicate significant difference between the treatments
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Table 4- Mean comparison the effect of irrigation on growth characteristics and yield of chitti
bean cultivars
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Table 5- Mean comparison the effect of cultivar on growth characteristics and yield of chitti bean

cultivars
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Table 6- Mean squares of weed characteristics and damage score of two spotted spider mite and blight disease in
different irrigation methods of chitti bean
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SO V. 93T Damage score of two LS S g et e
T d.f spotted spider mite  pamage score of blight disease Weed Weed
density biomass
Ju 1 272" 11.68™ 1.68" 264.50™
Year
X 5 * sk ke
) fjl‘“ A 4 0.01" 0.51 2.93 163.72
Replication (R) X year (Y)
) 6’%"' 3 4.06™ 7.68" 5250  2330.02"
Irrigation (1)
X 1 s
Jbo X sl 3 0.35" 4.79 0.24" 9.50"
| XY
X TX 1SS
Jlo sl XIS 12 0.19 0.28 0.42 26.25
RXIXY
~ 2 1.85™ 0.10" 3.60™ 105.06"
Cultivar (C)
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Jbe X 6 0.01™ 0.40™ 0.01™ 0.50™
CXY
. .
= % Sk 2 007" 004" 008 735
I X C
X 5, X 1
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| XCXY
bl sl 32 0.21 0.12 0.34 26.72
Error
Sl o2 22,50 21.51 10.88 10.83
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ns, *, **: non-significant and significant at 5 and 1 percent probability level, respectively

SUFSL (i g g ylons 9 45 ST @l 0505 9 5 pile (b g 3 b Fl il dumnliio -V Jgur
Table 7- Mean comparison the effect of year on weed characteristics and damage score of two spotted spider
mite and blight disease of chitti bean
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Year Damage score of two Damage score of Weed density Weed biomass
spotted spider mite blight disease (per m?) (g.m?

2022 2.7 1.2° 5.2° 45.8°

2023 1.8 2.0° 5.5° 49.6°
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Non-similar letters indicate significant difference between the treatments
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Fig. 2- Damage score of two spotted spider mite in different irrigation methods of chitti bean
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Fig. 3- Damage score of two spotted spider mite in different cultivars of chitti bean
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Fig. 4- Damage score of blight disease in different irrigation methods of chitti bean
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Fig. 6- Amount of weed density in different irrigation methods of chitti bean
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Fig. 7- Amount of weed density in different cultivars of chitti bean
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Fig. 8- Amount of weed biomass in different irrigation methods of chitti bean
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Fig. 9- Amount of weed biomass in different cultivars of chitti bean
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