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Introduction

human nutrition. Beans

Pulses, including red beans, constitute a significan@rotein source \
exhibit symbiosis with nitrogen-fixing bacteria. In recent y the growing congern for the nutritional

quality of products derived from diverse agricultural systems, particula lation to chemical

fertilizers and their impact on hu health and the environm adoption of

sustainable agriculture practices. BeanS{eing water-intensive

suscep@to Wehydration,
Consequently, this research, driven by i ininishing groundwater levels,
well as the availability of vari e implementation of drip

irrigation, biological fertilizefs, enhanced seed yields.

This expesi years 2018-2019 and 2019-2020 under farm conditions in
i lit-plot factorial RCBD. The primary factors examined were
applied according fertilizer table, application of biochemical fertilizer, and pure nitrogen
application at 30 kg duwing the three-leaf and five-leaf stages) served as secondary factors. The
dimensions of each plot e 6 meters in length and 2.5 meters in width and included 5 rows of
planting. weed and pest afeh disease control were carried out. The traits of the efficiency of
remobilization of dry matter to the seed, the share of seed yield from remobilization of plant dry

matter and the share of seed yield from plant current photosynthesis, the capacity to accumulate
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photosynthetic materials and seed yield evaluated and measured. Analysis of variance (ANOVA) was
performed using the GLM procedure in SAS. The least significant difference test (LSD) was used to

assess the significance of differences in treatment means at the 5 percent probability level.

Results and Discussion

The highest efficiency of remobilization dry matter to seeds in this experiment was of Yaghout
cultivar using NPK fertilizer in 2019, which due to the longer vegetative growth and more leaves, led
to more photosynthesis and the conditions for producing more reproductive organs. As a result, The
highest efficiency of remobilization of dry matter (22%) during the growth period, compared to
Akhtar variety (9%) had the highest efficiency of remcﬂization of dry
experiment the highest and lowest efficiency of remobiliz%of dry matter t

tter to the seeds. In this

eed was with the use

of furrow irrigation in 2019 and the use of drip irrigation in 20204 Als h of the irrigation

as sigﬁantly higher

e shou co ered due

methods, the efficiency of remobilization of dry matter to the see

than in 2020. The difference in years fromythe point of view of t

to the difference in atmqspheric paramegers

these two years. RemoBilization of dry matter to seed
and current photosynthesi
and investigating their role as
highest share of seed yielcha

cultivar and with the apfiliCation

the highest share of$yield fromc
PK fertilizer in bot

the use
photosynthesi

current photosynt
obtained in Yag
Akhtar cultivar with

under drip irrigation. while the lowest amount was observed in the
w irrigation. Akhtar and Yaghout cultivars in drip irrigation showed capacity
to accumulate photosynth&tic materials more than furrow irrigation. Therefore, it can be concluded
that the physiological parameter of capacity to accumulate photosynthetic materials had the most
significant correlation with seed yield in this experiment. The highest seed yield was obtained from the
Yaghout cultivar with the application of bio-chemical fertilizers, and the lowest seed yield was of
Aknhtar cultivar with the application NPK fertilizer. Moreover, the correlation between the variables
suggests that the high capacity for assimilating substances in the storage of seeds is the most critical

factor influencing the increase in seed yield per unit area.

Conclusions

Correlation coefficients between traits showed that seed yield had the most positive and significant
correlation with the share of seed yield from current photosynthesis of the plant and the accumulation

Y



capacity of photosynthetic materials. In other words, the two-year results of this experiment showed
that the seed yield is mainly the final result of the current photosynthesis of the plant and the capacity
for material accumulation in the seeds. Considering the persistent challenges of drought, significant
depletion of groundwater, and the escalating costs of chemical fertilizers in recent years, coupled with
their adverse impacts on agricultural soils, alongside the genotypic diversity of red beans, there exists
a potential to markedly enhance seed yield. This can be achieved by reducing reliance on chemical
fertilizers and adopting a combination of biochemical fertilizers and the drip irrigation method in
conjunction with the use of genetically modified cultivars of red beans. Strengthening these

physiological components emerges as a key pathway to realizing this improvement.
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Table 1- Soil analysis results of the tested land
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VY



7058 Log) (S g (o5 Slio o3l (glaslow il slg 4125 —F Sy
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R, Y N
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ns, ** and *: are resgctively non-significant and significant at the probability level of 1% and %5
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Table 4- Continued
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Year
Wl 5 4 77.676 178 176.76
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&5)L:-."| x Jlo ns ns
Year x irrigation 4 292.731 \ 75.77
(el x Jlo) S5
Replication (year x irrigation) 2 224.231 \ 158.95
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Cultivar ‘
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Fertilizer x cultivar
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Irrigation x fertilizer '
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8 X 355 x d)L:-.'] 1.71m
Irrigation x fertilizer x cultivar '
58 % Jlo ‘ * ox o
ear x oty W 691.904 3160 271.31
oo o 520.257" 1168" 62.23"
) 28.593" 339 79.89m
Year x irrigal
o 319.110" 10m 63.51™
Year x irrigation x
709.665" 59ns 87.02m
Year x fertilizer x-gultival
5, 395 J)N 2 212.903™ 24ms 84.11"
Year x irrigation x fertilizer x ivar
bl sl 40 114,93 203.05 129.44
Error
(2o,0) Ol s i
oV (%) 16.2 5.15 411
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ns, ** and *: are respectively non-significant and significant at the probability level of 1% and 5 %
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Table 5- Correlation coefficients between the examined traits of red bean
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Number 1 The_e_f‘flc[ency of 2- The share of seed 3-_The share of seed accu mFl)Jl at ey 5- Seed yield
remobilization of dry yield from yield from current .
matter to the seed ilization of photosynthes photosynthetic
remobilization o materials
plant dry matter
1 1
2 0.37" 1
3 0.31" 0.77" 1
4 0. 03 0.01™ 0.60™ 1
5 0.27" 0.28" 0.60™ Mg9™ 1
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ns, ** and *: are respectively non-significant and significant at the probability level of 1% and 5 %
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Fig. 2- Three-way interactio ect (year x irrigation x cultivar) on the share of seed yield from remobilization

of plant dry matter

Means in each column followed by the same letters are not significantly different when using LSD test.
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Table 6- Comparing the means of the physiological traits of beans under Three-way interaction effect (year x
fertilizer x cultivar)

Sazo Jll o, JUS 31 il o Slos g 51 aild 0 ySlos i
als a4 Sis oolo oS it oolo duzmo ol 5yl ywwesd
Jw 25 5 [C™-3)) (9wo9) [EW-3T)]

Year Eertilizer Cultivar The efficiency of The share of seed The share of seed
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ollowed by the same letters are not significantly different when using the LSD test.
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Table 7- Comparing the means of the characteristics of physiologic and Seed yield under the influence of
fertilizer and irrigation method
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Table 8- Comparing the means of the characteristics of the capacity to accumulate photosynthetic
materials and Seed yield the influence of cultivar and irrigation method
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Table 10- Comparing the means of the characteristics of the capacity to accumulate photosynthetic materials
and seed yield under the influence of fertilizer and year
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