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Abstract

The investigation was done at the trial location of the Faculty of Agriculture, Alberoni University in Kapisa, Afghanistan,
to explore the impact of differing amounts of NPK and G on the agricultural characteristics of common bean from June to
September 2022-24. The trial framework employed a randomized complete block design, with three repetitions for each state.
A total of sixteen conditions, including a control, were assessed as described below. The outcome demonstrated that the
application of differing rates of NPK and G, that indicated in a notable improvement in both the growth and production of
beans. The tallest specimens (100.5 cm) were reached with by implementing of nitrogen at 60 kilograms per hectare,
phosphorus at 60 kilograms per hectare, potassium at 30 kilograms per hectare, along with gibberellin at 300 ppm; this
condition also yields the uppermost dry biomass per specimen (7.1 g). The peak number of pods per specimen (11.78) was
achieved by the NgPesKso+GAzp condition, while the supreme seed count per specimen (64.70) was obtained with Ay,
surpassing the other levels. And seed productivity was pointedly arising with A5 This clearly illustrates the advantageous role
of NPK and G on the productivity of common bean. The peak seed yield (2.01 t/ha) was derived from A 3, which was
statistically different from other treatments. In summary, the findings suggest that the mutual application of NPK and G can
greatly improve the growth and yield of common bean. Importantly, treatments involving nitrogen at 60 kilograms per hectare,
phosphorus at 60 kilograms per hectare, potassium at 30 kilograms per hectare, and gibberellin at various concentrations
produced the most beneficial results in terms of plant height, dry biomass, pod and seed counts per specimen, 1000-seed
weight, and overall seed yield.
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AHHOTaNMA

WccnenoBaHve TIPOBOAWIOCH HA MUCIBITaTeIbHOM TOJIMTOHE  CEeJTbCKOXO3SIMCTBEHHOTo (aky/nbTeTa YHUBepcUTeTa
Anv6eponu B Kamice, AdranucTaH, ¢ 1e/bl0 U3ydeHus BAUSHUS pa3inuHbiX KomuecTB NPK 1 G Ha CeslbCKOX03SICTBEHHBIE
XapaKTePUCTUKU (aconmu OOBIKHOBEHHOW B TIepuoj C WIOHS 1o ceHTs0pp 2022-24 romoB. B pamkax wucciiefoBaHUs
WCII0/Ib30BAJICS PaHAOMU3KMPOBAHHBIN KOMIUIEKCHBIA TMOAX0J C TpeMsl MOBTOPEHUSIMM JJIs1 KaKZ0ro cocTosHus. B oOieit
CJIOKHOCTH ILIeCTHAZALATh COCTOSIHUM, BK/TFOYasi KOHTPOJIbHOE, OB OL|eHEeHBl, KaK OIMMCAHO HiDKe. Pe3ysbTaThl MOKa3au, yTo
npMeHeHYe pa3anyHbIX HopM BHeceHusi NPK 1 G npuBesio K 3aMeTHOMY Y/IyUILIEHHIO KakK POCTa, Tak U Mpou3BoAcTBa 6060B.
Camblie BbIcoKHe 3K3eMruisipbl (100,5 ¢m) ObUTH MOTyuYeHBl PY BHECEHUM a30Ta B KoiuuecTBe 60 Kr Ha rekrap, docdopa B
konuuectBe 60 Kr Ha rekrtap, Kaius B konuuecTBe 30 Kr Ha reKkTap, a Takke rubbepenvHa B kommuectBe 300 uacTeldi Ha
MUJITMOH; TIPY 3TOM yCJIOBHM TakKe Oblja TIO/lyueHa camasi BbICOKasi cyxasi bruomacca Ha sx3emiuisip (7,1 r). MakcumasnbHoe
KO/IMUeCcTBO Kopobouek Ha obpaser] (11,78) ObLI0 JOCTUTHYTO Mpu Hcrosb3oBanun N60P60K30+GA200, B ToO BpeMsi Kak
MaKCHMaJIbHOe KOJIMUeCTBO ceMsiH Ha obpaser) (64,70) ObLIo ToOMyueHO TMPU WCMOMb30BaHWU All, UTO MpEB30ILI0 Apyrue
nokasarend. Kpome Ttoro, mpu oOpaboTke Al3 3HauuTe/SbHO IOBBINIANACh CeMeHHasl IPOAYKTMBHOCTb. JTO HAIMIAAHO
unimoctpupyeT OnaronpusitHyto posib NPK 1 G Ha npofyKTUBHOCTb (hacoyii 0ObIKHOBEHHOM. MakcuMMasbHasi ypoXKalHOCTb
cemsiH (2,01 T/ra) 6bi1a monyueHa npu obpaborke A13, KOTOpasi CTaTHCTHUECKHM OT/IWYanach OT Apyrux obpabortok. Takum
00pa3oM, TIO/yUeHHbIe DPe3y/BTaThl CBUAETENBCTBYIOT O TOM, UTO coBMecTHOoe BHeceHHe NPK u G MOXeT 3HAUMTETBHO
VAYUIIUTE POCT M YPOXKAHHOCTE (haco 0ObIKHOBEHHOU. Ba)kHO OTMEeTHTE, 4To 06paboTKa € UCIoMb30BaHHeM a30Ta B f103e 60
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Kr/ra, docdopa B mo3e 60 kr/ra, kKamus B Ao3e 30 Kr/ra u THOOepe/UTHHA B Pa3IMUHBIX KOHI|EHTpALMAX [ana Haubosee
GraronpusiTHbIe pe3y/bTaThl C TOUKY 3PEHHs BBICOTHI paCTeHUH, CyX0l OMOMacchl, KOJIMUeCTBa CTPYYKOB U CeMsiH Ha obpaseri,
Maccel 1000 ceMsiH 1 0011iero ypoxkasi CeMsiH.

KroueBbie cj1oBa: $acosib, ypOXKalHOCTb, yI00peHus, 03bl, THOOepesIH.

Introduction

The common bean (Phaseolus vulgaris L.) is an essential legume widely utilized for human consumption. Renowned for
its great protein content, pulses serve as an excellent dietary source, offering a blend of carbohydrates, nutritional fiber, and
necessary minerals, as noted by nutritionists. While the health benefits and nutritional worth of legumes are well established
[1], their beneficial role in agricultural systems is frequently underestimated. pulses contribute significantly to sustainability of
agriculture, particularly within intricate cropping systems. This short-duration leguminous plant hosts rhizobia, which are
crucial for biological N-fixation [2], and it generally has a low carbon footprint associated to other pulses [3]. The reliance on
energy-intensive nitrogen fertilizers is minimized, making pulses a key player in reducing greenhouse gas emissions.
Additionally, the common bean is a nutrient-rich diet that maintains stability during post-harvest storage. In terms of regional
production, Asia tops with approximately 43% of global output, followed by the Americas—North, Central, and South
America (29%), and Africa (26%) [4]. Europe and Oceania give around 2% of total production. These statistics indicate that
the growing in production over the past thirty years cannot solely be attributed to raised cultivation area; rather, it has yielded
from advancements in bean breeding (genetics) and enhanced agronomic practices. Over the last six decades, selective
breeding and genetics have significantly enhanced crop yield and quality. Investigation by Vandemark et al. (2017) [5] revealed
an average annual yield growth of 12.9 kg/ha across all market classes of beans in the United States from 1909 to 2012. These
yield improvements are primarily linked to the selection of plant types with enhanced disease and pest resistance. Moreover,
the adoption of effective agronomic practices has maximized crop integrity [6]. These efforts have bolstered the value and
potential of common bean yield, contributing positively to nutrition security. As a food crop that is typically consumed directly,
common bean requires minimal processing before they reach consumers. A crucial contribution to food security and the fight
against malnutrition is made by common bean [7]. It is important to highlight that more than 300 million individuals globally
incorporate beans into their daily meals each year. The application of regulators (PGRs) presents a strategy for increasing yield,
enhance crop quality, and managing the uptake and accumulation of essential mineral nutrients in plants. Gibberellin (G) is
significant PGRs that influence crop growth and development by stimulating metabolic processes and optimizing nitrogen
utilization [8]. They play a vital role in seed germination, endosperm mobilization, stem elongation, leaf expansion, reducing
maturation time, and enhancing flower and fruit set, along with their composition [9]. It also helps to delay senescence,
improves the growth and development of chloroplasts, and increases photosynthetic efficiency, potentially leading to higher
yields [10]. The research offers valuable insights into the potential advantages of integrated nutrient management and growth
promotion strategies for enhancing bean yields in Afghanistan, thereby contributing for overarching goal of improving
agricultural sustainability in state.

In Afghanistan, legumes are careful the primary sources of dietary protein, with common bean (Phaseolus vulgaris L.),
chickpeas (Cicer arietinum), peas (Pisum sativum), lentils (Lens culinaris), mung beans (Vigna radiata), and faba beans (Vicia
faba) being commonly consumed. Due to the prevalent cultivation of various plants throughout the country, the usage of
fertilizers remains minimal, effective and applicable rates take yet to be established, and outdated agricultural practices
continue to be employed.

The experience objectives identify to the most effective combinations and concentrations fertilizer and phytohormone that
promote optimal development and harvest of beans in the northeastern region of Afghanistan, specifically in Kapisa province.

Research methods and principles

This research was performed at the Crop Research site of Alberoni University, Kapisa, Afghanistan, from 2022 to 2024. It
is located at a latitude of 35.0439 and a longitude of 69.2748, approximately 1500 m overhead marine level. The yearly
precipitation is around 400 mm, with most rainfall occurring during the winter and spring periods, while summer temperatures
fluctuate between 25 to 40 °C. The data on rainfall, along with maximum, minimum, and average heats due to the study period,
are illustrated in Fig 1 and Fig 2.
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Figure 1 - Agrometeorological data when conducting experiments on the region of Alberoni University, Kapisa, Afghanistan in

2022-2024

DOI: https://doi.org/10.60797/JAE.2025.56.4.1

25
15

- I
0 |

June

Percipitation (mm)

w2022 m2023

July

2024

August September

Figure 2 - Agrometeorological data when conducting experiments on the region of Alberoni University, Kapisa, Afghanistan in

2022-2024
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The agrochemical analysis of the soil was done at the Russian State Agrarian University — Moscow Timiryazev
Agricultural Academy, revealing that the soil exhibited a relatively alkaline reaction (initial pH = 8.10, post-cultivation pH =
8.52). The soil was identified as having low organic matter content, with humus levels decreasing from 1.95% to 1.75% after
cultivation. Additionally, it was found to have low levels of available nitrogen, dropping from 0.10% to 0.07% following the
cultivation period. The availability of phosphorus (P205) was also low, with values decreasing from 13.55 mg/kg to 12.32
mg/kg after cultivation. Similarly, the potassium content (K20) was low, showing a reduction from 96.33 mg/kg to 90.5 mg/kg

after the growing season, as summarized in Table 1.

Table 1 - Agrochemical characteristics of the soil of the experimental plot

DOI: https://doi.org/10.60797/JAE.2025.56.4.3

Soil properties Value
pH before and after cultivation 8.10 and 8.52
Humus before and after cultivation (%) 1.95 and 1.75

Nitrogen before and after cultivation (%)

0.10 and 0.075

Phosphorus before and after cultivation mg/kg

13.55 and 12.32

Potassium before and after cultivation g /kg

96.33 and 90.50

The research was structured using a complete randomized block design, comprising a total of sixteen treatments, including
a control, and replicated three times. The specific treatment combinations are outlined in Table 2, which details the
investigational arrangement. In this seeking selected variety was Rosecoco (GPL2). Data evaluation was conducted using the

OPSTATS online software for statistical analysis.
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Table 2 - Scheme of field experience

Block 1 Block 2 Block 3
A Control GAzp0 NeoPsoKzo+GA 100
A, N3oP20K10+GA GAao NsoPsoK30+GA 200
As N3oP20K10+GA 100 GA10 NeoPs0K30+GAsz00
Ay N3oP20K10+GA200 NeoPsoKso+GAz0 GAz0
As N3oP20K10+GAz00 NeoPsoK30+GA 200 GA20p0
Asg NusPaoKoo+GAo NeoPsoKso+GA100 Control
Ay NusP40K0+GA 100 NeoPsoK30+GAg GA100
Ag NusPaoKao+GAz00 NusP 1Ko+ GAze N3oP20K10+GAo
Ay NiusPaoKao+GAs NusP 1Ko+ GA00 N3oP20K10+GA100
Ao NeoPsoKso+GAo NusP1oKoo+GAi00 N3oP20K10+GA200
An NeoPsoK3o+GAi00 NusPaoKaot+GA N3zoP20K10+GAz00
A NeoPsoKao+GAa0 N3oP20K10+GA300 NusP4oKao+GAg
Aus NeoPeoK30+GAzo0 N3oP20K10+GA200 NusP 1Ko+ GAi00
A GAino N3oP20Ki10+GA 100 NusP40oKao+GAzp
Ass GA0 N3oP20K10+GAo NusP1oKao+GAzp0
Asg GAzp0 Control NeoPesoK30tGA

Note: 2022-2024

Main results
3.1. Plant height
The analysis of plant height in relation to numerous use of NPK and G is summarized in Table 3. It shown that the
common bean plants exhibited a significant increase in height due to the diverse measures of these NPK and G applied. Both
NPK and G treatments had a pronounced influence on plant height when over to the control. The tallest plants, reaching a
height of 100.5 cm, were achieved by application of A13. In contrast, the control exhibited the shortest plant height (68.5 cm),
aligning with the observations made by Singh et al. in 2014 [11].
3.2. Dry matter plant
The data regarding the dry mass of beans affected by dissimilar levels of NPK and G are compiled in Table 3.

Table 3 - Effect NPK fertilizer and gibberellin on plant height and dry matter of beans 2022-24

DOI: https://doi.org/10.60797/JAE.2025.56.4.5

Treatments Plant height, cm Dry matter per plant, g
A 68.5 3.5
A, 83.6 5.2
Aj 84.8 5.1
Ay 85.6 5.4
As 93.1 5.4
Ag 83.1 5.6
A; 86.9 6.0
Ag 92.7 6.4
Ag 92.2 6.5
Ay 85.5 5.7
An 92.2 6.5
Asp 94.5 6.8
Az 100.5 7.0
Ay 77.6 6.1
Ass 82.3 6.3
A 86.8 6.4
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LSD g5 4.3 0.9

The dry mass of bean plants showed a significant increase when unlike levels of NPK and G were applied. The outcomes
indicated that the use of these nutrients had a profound impression on the dry weight of the plants, equated to the control and
other treatments. The peak dry mass reached was 7.1 grams, achieved with A13, This results statistically similar with A8, A9,
A11, A12, A14, A15 and A16. In contrast, the control exhibited the lowest dry mass at 3.5 grams, corroborating findings by
Meseret and Mohammed in 2014 [12].

3.3. Number of pods plant

The use of varying rates of NPK and G had a significant effect on the numeral of pods produced per plant, as illustrated in
Table 4. The all-out number of pods per plant was recorded at 11.8, subsequent from the combination of A12, excepting
control, A2, A6, A14 and A15 it was at par with rest treatments. Conversely, the control showed the least number of pods per
plant at 6.3. It is noteworthy that fewer pods were observed on the lower branches, paralleled to the upper sections of the main
stem. This observation is consistent with the findings reported by Tuarira and Moses in 2014 [13].

Table 4 - Affection of NPK and G on beans morphology and yield of seeds during 2022-24
DOI: https://doi.org/10.60797/JAE.2025.56.4.6

Treatments Nurglgre;?afn[t)ods Nm;g:;ﬁ fnieEd 1000 Si;c)l weigh Seed yield (t/ha)
A 6.3 26.4 231.7 0.9
A, 8.5 37.9 239.2 1.1
As 10.9 59.2 256.7 1.3
Ay 9.7 48.8 268.3 1.2
As 9.8 48.9 272.0 1.2
Ag 8.1 40.7 255.6 1.1
A; 10.9 51.5 279.0 1.4
Ag 10.4 55.2 276.1 1.5
A 9.3 53.4 283.5 1.3
Aio 9.3 47.7 269.7 1.2
An 11.7 64.7 317.0 1.7
A 11.8 64.6 291.3 1.8
Az 11.6 63.8 289.2 2.0
A 8.8 44.4 264.3 1.0
Ais 8.9 44.9 268.9 1.0
Ais 10.2 51.6 272.8 1.1

LSD g5 2.7 12.4 20.1 0.3

3.4. Number of seed per plant

The use of NPK and G led to a notable increase in the number of seeds produced per plant, as illustrated in Table 4. The
higher count of seeds per plant (64.7) was achieved with the treatment comprising A11, which was similar with A8, A9, A11
and A12. Each of the applied NPK and G treatments resulted in a major rise in seed count compared to the control. In contrast,
the control recorded the lowest seed count (26.4). These results corroborate the findings of Vemulakonda, et al., 2024 [14].

3.5. 1000 seed weight

The study revealed a notable impact on the 1000 seed weight measurements. The combination treatment A 1; resulted in the
highest 1000-seed weight of 317g, except A1,, A3 better than other treatments. Conversely, the control demonstrated the lowest
weight, measuring 231.7g, leading to a significant difference of 85.3g, as detailed in Table 4 and illustrated in Fig 3. These
results align with the findings documented by Abdel Latif Y Idris in 2008 [15].

3.6. Seed yield

The data analysis indicates that the application of NPK fertilizers and G had a significant impact on the seed yield of
beans, during the period of 2022-24, as shown in Table 4 and Fig 3. Furthermore, the maximum seed yield (2 t/ha) was noted
from the A13, which was statistically obviously better than all other treatments. Conversely, the lowest seed yield (0.9 t/ha)
was recorded in the control. The application of NPK, and G resulted in beneficial effects on yield and improved yield
characteristics, with the most significant increases observed at higher levels of these nutrients. Similar outcomes were reported
by Vemulakonda, et al., in 2024 [14].
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Figure 3 - The productivities of seed yield by ton per hectare and weight of 1000 seeds counted with gram during field seasons
2022-2024
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3.7. 1000 seed weight

The research exhibited a significant effect of the data on 1000 seed weight. The treatment of N at 60 kg/ha, P at 60 kg/ha,
K at 30 kg/ha + GA at 100 ppm recorded the maximum seed weight of 317g. In contrast, the control treatment showed the
minimum weight of 231.7 g per 1000 seeds, resulting in a difference of 85.3g, which is the data related to 1000 seed weight
inserted in Table 4 and Fig 3. These findings are consistent with the results reported by Abdel Latif Y Idris in 2008 [15].

Conclusion

It turned up significant enhancements in growth and yield through specific nutrient combinations, particularly a mixture of
A13, which led to the best results. The findings point out the importance of managing nutrients and growth regulators to boost
bean production, suggesting that the right combinations can enhance agricultural outputs. These results are promising for
Afghan bean farmers, as they could improve crop performance and profitability. Future studies should focus on finding the best
nutrient mixes for different bean varieties and soil conditions to optimize farming practices.
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