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Introduction

Pulses, including red beans, are a significant source of protein in human nutrition. Increasing yield
per unit area is one of the most important factors for increasing crop pro ctlon Todays the increase
in crop yield occurred by the excessive use of chemical f‘lizers includin ogen fertilizers, which

caused environmental hazards and consequently human th. Humic aC| is a natural organic
polymer compound that results from the decay of soil organic matter, pe , etc., which can be
used to increase the product and its quality. One of the important benefi g h&ic acid is the

0 overcome
the lack of nutrients. Humic acid als penetr tM physical
modification and improved soil granulati portant a&nom actor that
manipulates micro- envifonment and a ield of plants. Within certain
limits, increase of plant per plant but the reverse
occurs for yield per unit ar yield may vary with the
genotype and agronomic f investigate the effect of
sulphurous humic acid an ant (Phaseolus vulgaris L.)
cultivars (Ofogh, Dadfar Waghoot).

(ﬁconducte as a

Matetials and M&

three rep st of Iran during the year 2022. The
experimenta : three levels (18, 25, and 40 plants per m?, sulfur-containing
humic acid (0 ( icati id) 4 and 6 liters per hectare) and red bean (Phaseolus vulgaris
L.) cultivars (Ofo hoot). Humic acid treatments were applied in the stages of two to

four leaves, beforg flo after pod formation, depending on the level of treatment.
Results and Discussi

The results showed that Yaghoot cultivar had the highest plant height (71 cm) while, Dadfar had
the lowest plant height (40%m) at all three plant densities.Yaghoot cultivar also had the highest seed
number per pod (4.1) and seed yield (4450 kg.hac?) with application of 6L per hectar humic acid
while, Dadfar cultivar had theéllowest seed per pot (2) and seed yield (766 kg.hac?). Results showed
the best cultivar was Yaghoot and then Ofogh due to growth traits. The best plant density was 40
plants per m? and among the humic acid levels, application of 6 lit per hectare had the best results. In
the absence of fertilization, the amount of total chlorophyll of cultivars Yaghoot and Ofogh was not
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affected by the density, However, increasing of humic acid significantly increased the amount of total
chlorophyll in all three cultivars and the highest amount of chlorophyll obtained at the highest level of
humic acid and plant densities 18 and 25 for Yaghoot and the density of 18 plants for Dadfar.

Conclusions

In general, it was concluded that humic acid and plant density have been able to have a positive
effect on most of the growth traits and photosynthetic pigments of red bean plant. The best cultivar
was Yaghoot variety and then Ofogh variety and the best plant density was 40 plants per square meter.
Among the humic acid levels, the consumption of 6 liters per hectare had the best result. By observing
the appropriate level of density, variety and humic acid, we will be able to harvest the maximum yield
of red bean (Phaseolus vulgaris L.) cultivars (Ofogh, Dadfar & Yaghoot) in Bojnord region.
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Table 1- Soil and water characteristics of the area before the test

5 Colan
Texture Clay Silt Sand K P N EC pH
@) (%) (%) (Em) Em) ()  9C  (msem
(%) 1)
‘S”J 26 50 24 225 3.60 0.056 0.757 1.26 7.87
Loam
ol
Water
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Fig. 1- Mean comparison of interaction effect of plant density and cultivar on plant height of red bean
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Table 2- Variance analysis of plant density and humic acid factors on the examined traits of red bean cultivars

J).g Slowy . .
250 wig el ; P EAE e s > A Judg IS b Juds 5 JS Judg s
M M B P4 J g yo G )9 Glo o =9 =9 =9
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<
Blofk 2 21.85™ 16.53™ 820@ 0.008™ 0.056™ 0.109™
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5
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Table 3- Mean comparison of the simple effects of cultivar, plant density and humic acid on red bean traits
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