Gaziosmanpasa Universitesi Ziraat Fakiiltesi Dergisi JAFAG

Journal of Agricultural Faculty of Gaziosmanpasa University ISSN: 1300-2910
https://dergipark.org.tr/tr/pub/gopzfd E-ISSN: 2147-8848
(2024) 41(3) 243--250
Arastirma Makalesi/Research Article doi:10.55507/gopzfd.1556481

Determination of the Effects of Different Salt Sources and Doses on Seedling Characteristics
of a Local Common Bean (Phaseolus vulgaris L.) Variety

Nuri YILMAZ !, Gozde Hafize YILDIRIM 22"

'0rdu University, Faculty of Agriculture, Department of Field Crops, Ordu, Turkey
2Recep Tayyip Erdogan University, Faculty of Agriculture, Department of Field Crops, Rize
*Corresponding author’s email: gozdehafize.yildirim@erdogan.edu.tr

Alindigi tarih (Received): 26.09.2024 Kabul tarihi (Accepted): 06.12.2024

Abstract: Salinity is a major environmental stress that adversely affects plant growth and development, leading to yield loss in
agricultural production. Common bean (Phaseolus vulgaris L.), widely cultivated in Turkey, is also sensitive to salinity. In this
study, the effects of different salt sources (Calcium Chloride, Magnesium Chloride, Magnesium Sulfate, Sodium Sulfate,
Sodium Chloride) and concentrations (40, 50, 60, 70 mM) on the seedling characteristics of a local common bean variety were
investigated. In the pot experiment conducted using a factorial design in randomized plots, shoot length, leaf length, leaf width,
shoot fresh weight, leaf fresh and dry weight, plant water and dry matter content, and chlorophyll content were determined. The
results indicate that shoot length ranged between 7.10-11.80 cm (interaction), 9.43-11.06 cm (dose), and 8.80-10.75 cm
(sources); leaf length varied between 4.07-6.40 cm (interaction), 5.17-5.90 cm (dose), and 4.95-5.78 cm (sources); leaf width
was between 3.67-5.43 cm (interaction), 4.46-4.87 cm (dose), and 4.12-4.91 cm (sources); shoot fresh weight ranged from 0.80-
2.07 g (interaction), 1.00-1.43 g (dose), and 1.10-1.46 g (sources); leaf fresh weight varied between 0.22-0.54 g (interaction),
0.30-0.45 g (dose), and 0.29-0.42 g (sources); leaf dry weight was in the range of 0.03-0.86 g (interaction), 0.07-0.33 g (dose),
and 0.06-0.31 g (sources); seedling water content ranged between 83-97% (interaction), 85-86% (dose), and 84-88% (sources);
dry matter content ranged between 03-18% (interaction), 14-15% (dose), and 12-16% (sources); and chlorophyll content ranged
from 37.23-48.17 SPAD (interaction), 41.15-44.15 SPAD (dose), and 40.87-44.66 SPAD (sources). These findings reveal the
negative effects of salt stress on plant growth and physiology.
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Farkh Tuz Kaynaklari ve Dozlariin Yerel Kuru Fasulye (Phaseolus vulgaris L.)
Cesidindeki Fide Ozelliklerine Etkilerinin Belirlenmesi

Oz: Tuzluluk, bitkilerin biiyiime ve gelisimini olumsuz etkileyen 6nemli bir ¢evresel strestir ve tarimsal {iretimde verim
kaybina yol agmaktadir. Tiirkiye'de yaygin olarak yetistirilen kuru fasulye (Phaseolus vulgaris L.) bitkisi de tuzluluga kars1
hassastir. Bu ¢alismada, farkli tuz kaynaklar (Kalsiyum Kloriir, Magnezyum Kloriir, Magnezyum Siilfat, Sodyum Siilfat,
Sodyum Kloriir) ve konsantrasyonlarinin (40, 50, 60, 70 mM) yerel bir kuru fasulye ¢esidinin fide 6zellikleri iizerindeki etkileri
incelenmistir. Tesadif parsellerinde faktdriyel deneme desenine gore yapilan saksi ¢alismasinda, siirgiin uzunlugu, yaprak
uzunlugu, yaprak genisligi, siirgiin yas agirligi, yaprak yas ve kuru agirligi, bitki su ve kuru madde orani ile klorofil miktari
belirlenmistir. Sonuglar, siirgiin uzunlugunun 7.10-11.80 cm (interaksiyon), 9.43-11.06 cm (doz), 8.80-10.75 c¢cm (tuz kaynagy);
yaprak uzunlugunun 4.07-6.40 cm (interaksiyon), 5.17-5.90 cm (doz), 4.95-5.78 cm (tuz kaynagi); yaprak genisliginin 3.67-
5.43 cm (interaksiyon), 4.46-4.87 cm (doz), 4.12-4.91 cm (tuz kaynag1); siirgiin taze agirliginin 0.80-2.07 g (interaksiyon), 1,00-
1.43 g (doz), 1.10-1.46 g (tuz kaynagi); yaprak taze agirhiginin 0.22-0.54 g (interaksiyon), 0.30-0.45 g (doz), 0.29-0.42 g (tuz
kaynagi); yaprak kuru agirhiginin 0.03-0.86 g (interaksiyon), 0.07-0.33 g (doz), 0.06-0.31 g (tuz kaynag); fide su igeriginin
%83-97 (interaksiyon), %85-86 (doz), %84-88 (tuz kaynagi); kuru madde iceriginin %03-18 (interaksiyon), %14-15 (doz),
%12-16 (tuz kaynag1); klorofil igeriginin ise 37.23-48.17 SPAD (interaksiyon), 41.15-44.15 SPAD (doz), 40.87-44.66 SPAD
(tuz kaynag1) arasinda degistigini gostermektedir. Bu bulgular, tuz stresinin bitki biiyiimesi ve fizyolojisi lizerindeki olumsuz
etkilerini ortaya koymaktadir.

Anahtar kelimeler: Fide gelisimi, kuru fasulye, tuz konsantrasyonu, tuz stresi

1. Introduction around 60% carbohydrates. They are also rich in various
Beans (Phaseolus vulgaris L.) are one of the most  vitamins (A, B, and D). These nutritional elements give
valuable plant species in the legume family and have beans numerous health benefits (Ceyhan et al., 2009;
been used in human nutrition for thousands of years. Peksen and Artik, 2005). Dry bean production ranks
Bean seeds contain approximately 20-28% protein and  first globally, while in our country, it follows chickpeas
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and lentils (Ciftci et al., 2023). In 2022, dry bean
cultivation in our country covered an area of 970,520
decares, with a production volume of 270,000 tons
(TUIK, 2022).

Bean plants are susceptible to abiotic stresses such
as salinity and drought. To mitigate the negative effects
of these stress factors on bean plants' physiological
processes, comprehensive studies on salinity and
drought tolerance are being conducted in agricultural
research. As a result of these studies, new strategies and
varieties are being developed in areas such as genetic
breeding, plant nutrition, and irrigation management,
aiming to prevent yield and quality losses in bean
cultivation.

Globally, over 800 million hectares of land are
affected by salinity issues. Approximately one-fifth (32
million hectares) of the 150 million hectares of dry
farming land worldwide is at salinity risk. Similarly, 45
million hectares of the 230 million hectares of irrigated
agricultural land are affected by salinity stress (Yilmaz
et al., 2011; Munns, 2002). This proportion is expected
to continue to increase in the coming years. Salt stress
inhibits plant growth and development, lowering the
osmotic potential of plant cells due to increased salt
concentration and decreased water in the soil.
Consequently, a series of responses occur in the plant.
In plants exposed to salt stress, many physiological
processes, such as germination, cell division,
photosynthesis, growth, and development, are affected
(Bressan, 2008). These effects vary depending on salt
stress's type, duration, or intensity. This study focuses
on how different salt sources and doses affect the
salinity tolerance of dry bean seedlings. For this
purpose, some plant characteristics were examined in
dry bean seedlings subjected to salt solutions.

2. Materials and Methods

In this study, local dry bean seeds obtained from
Karakdy village in Elmal1 district of Antalya were used,
and the study was conducted as a pot experiment under
greenhouse conditions in Rize. The experiment was set
up using plastic pots with a diameter of 16 cm and a
depth of 13 cm. Sterile peat from a commercial brand
was used in the pots. This peat has a high air ratio, is
porous and stable in structure, is composed of fine
particles, and offers excellent drainage properties. The
pH value of the peat was 6.0, and the amount of fertilizer
was determined as 1.0 g/l. Fertilizer Sources to the
seedlings was carried out using a commercial brand's
Liquid Chicken Manure pH Regulator containing 100%
organic matter (chicken manure extract) (Giiler, 2004;
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Taban et al., 2013; Tavali et al., 2014) A 4% fertilizer
solution was added to each pot to meet the nutritional
needs of the plants. The experiment was established in a
factorial experimental design with three replications in
randomized plots. Five seeds were sown in each pot, and
salt solutions were applied simultaneously with sowing.
The salt sources used in the study were Calcium
Chloride, Magnesium Chloride, Magnesium Sulfate,
Sodium Sulfate, and Sodium Chloride. Each was
applied at doses of 0, 40, 50, 60, and 70 mM, as 166 ml
of saline solution per pot in a single Sources.
Measurements were made using a precision scale and
digital caliper, and the dry weight of the plants was
determined by drying at 78°C for 48 hours in an oven.
After examining seedling characteristics (shoot length,
leaf length, leaf width, shoot fresh weight, leaf fresh and
dry weight, plant water content, plant dry matter
content, and chlorophyll content), statistical analyses
were performed using the JMP software, and multiple
comparisons were evaluated using the Tukey test
(Yildirim and Yilmaz 2022; Yildirim and Yilmaz 2023).
Chlorophyll measurement was performed with a SPAD-
502 Plus chlorophyll meter from Konica Minolta. Shoot
length, leaf length, and leaf width were measured with a
digital caliper, and their averages were taken. Shoot
fresh weight, leaf fresh and dry weight were measured
with a precision scale, and their averages were taken.

3. Results and Discussion

This study examined the effects of different salt
sources and doses on various development parameters
of bean seedlings. The results showed that sources types
and doses significantly affected the plants shoot length,
leaf length, leaf width, shoot fresh weight, leaf fresh and
dry weight, seedling fresh and dry weight, water and dry
matter content, and chlorophyll content.

The effects of different salt sources and doses on the
shoot length of bean seedlings were investigated. It was
found that Sources, dose, and Sources X dose
interactions did not create a statistically significant
difference in shoot length (Table 1). The most extended
shoot length was measured as 11.80 cm with MgSOa (50
ml/L), followed by Na:SOs (50 ml/L) (11.75 cm),
MgSO4 (60 ml/L) (11.75 cm), and NaSO4 (50 ml/L)
(11.73 cm). The shortest shoot length was 7.10 cm with
CaCl> (50 ml/L). Similar findings were reported by
Ciftci et al. (2011) and Eroglu (2007), who found that
salt stress reduced considerably shoot length in bean
plants. In addition, Uzun Kay1s and Ceyhan (2015) and
Cakir and Ceyhan (2021) reported that salt Sources
negatively affected root development in lentils, Aldemir
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and Ceyhan (2015) in chickpeas and Aydin et al. (2019)
in cowpeas. These findings align with our study.

When examining the findings related to leaf length,
it was determined that Sources and dose factors created
statistically significant differences in leaf length, and
Sources x dose interactions had an even, more
substantial effect (p < 0.001). The most extended leaf
length was recorded as 6.40 cm with MgClz (50 ml/L),
followed by CaClz (60 ml/L) (6.37 cm) and NaCl (60
ml/L) (6.33 cm) (Table 1). The shortest leaf length was
measured as 4.07 cm with CaClz (70 ml/L). The doses

of MgCl. (50 ml/L), CaCl. (60 ml/L), and NaCl (50
ml/L) produced the, most extended leaf lengths, with no
statistically significant differences among these sources.
In the study by Erol et al. (2024), the effect of salt stress
on soybeans was examined and it was found that
the soybeans were examined, and it was found that the
leaf area index decreased as the salt dose increased.
These results demonstrate the negative impact of salt
stress on leaf development and are consistent with
findings in the literature.

Table 1. Effects of Different Salt Sources and Doses on Shoot and Leaf Length of Bean Seedlings
Cizelge 1. Fasulye Fidelerinde Farkli Tuz Kaynaklar: ve Dozlarimin Stirgiin ve Yaprak Uzunlugu Uzerindeki Etkileri

Factor Means of Shoot Factor Means of Leaf
Length (cm) Length (cm)
Na2SOs 10.75 MgSO4 578 a
MgSO. 10.51 NaCl 5.73 ab
Sources MgClz 10.23 Na2SO4 5.53 ab
NaCl 10.13 MgCl2 5.30 ab
CaCl. 8.80 CaCl. 495b
60 ml/L 11.06 50 ml/L 5.90 a
Dose 50 ml/L 10.00 60 ml/L 5.52 ab
70 ml/L 9.85 70 ml/L 5.24 ab
40 ml/L 9.43 40 ml/L 5.17b
MgSOa4, 50 ml/L 11.80 MgCl2,50 ml/L 6.40 a
MgSOQa4, 60 ml/L 11.75 CaCl.,60 ml/L 6.37 a
Na2SO0s, 50 ml/L 11.73 NaCl,50 ml/L 633 a
Na2SO0s, 60 ml/L 11.57 MgS0a4,60 ml/L 6.15 ab
Na2SO0s, 70 ml/L 11.27 Na.S04,50 ml/L 6.13 ab
CaClz, 60 ml/L 11.20 NaCl,40 ml/L 5.83 ab
MgClz, 40 ml/L 11.17 MgS04,50 ml/L 5.80 ab
MgClz, 60 ml/L 10.73 MgS04,40 ml/L 5.75 ab
NacCl, 70 ml/L 10.46 Na.S04,70 ml/L 5.60 ab
Sources * Dose MgSOs, 70 ml/L 10.35 Na2S04,60 ml/L 5.57 ab
Interaction NaCl, 60 ml/L 10.07 MgCl2,70 ml/L 5.57 ab
NaCl, 40 ml/L 10.04 NaCl,70 ml/L 5.55 ab
NaCl, 50 ml/L 9.95 MgS04,70 ml/L 5.43 ab
MgClz, 70 ml/L 9.63 NaCl,60 ml/L 5.20 ab
MgClz, 50 ml/L 9.40 MgCl»,40 ml/L 4.93 ab
CaCl, 40 ml/L 9.37 CaCl:,50 ml/L 4.85 ab
NazSOs, 40 ml/L 8.43 Na2S04,40 ml/L 4.83 ab
MgSQa, 40 ml/L 8.15 CaCl2,40 ml/L 4.50 ab
CaClz, 70 ml/L 7.55 MgCl2,60 ml/L 4.30 ab
CaClz, 50 ml/L 7.10 CaCl2,70 ml/L 4.07 b
CV (%) 17.83 CV (%) 13.02
General Sources OD. Sources *k
Information Dose OD. Dose *k
Sources * Dose O.D. Sources * Dose *kk

Na:SOs: Sodium Sulfate; MgSOs: Magnesium Sulfate; MgCla: Magnesium Chloride; NaCl: Sodium Chloride; CaClz: Calcium
Chloride. N.S., Not Significant, p < 0.05: **, p <0.001: *, CV: Coefficient of Variation

The effects of various salt concentrations on the leaf
width of bean seedlings were evaluated, and a
statistically significant difference was found in terms of
the Sources factor (p < 0.05) (Table 2). The widest leaf
length was recorded as 5.43 cm with MgCl. (50 ml/L),
followed by NaCl (50 ml/L) (5.40 cm) and MgSO4 (40
ml/L) (5.35 cm). The lowest leaf width was measured as
3.67 cm with CaClz (40 mL/L).

When the effects of different salt sources and doses

on the shoot fresh weight of bean seedlings were
examined, no statistically significant difference was
found in Sources and Sources*dosage interactions
(Table 2). However, statistically significant differences
were detected regarding dose (p < 0.05). Na.SO. (1.46
g) provided the highest shoot fresh weight, followed by
MgCl: (1.42 g) and MgSO. (1.22 g). The lowest shoot
fresh weight was obtained with CaCl. (1.10 g). In
studies by Karakulluk¢u (2008), it was reported that salt
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stress significantly reduced the fresh weight of plants.
Fidan and Ekincialp (2020) obtained similar results and
emphasized the effect of salt stress on root fresh weight.
These findings are consistent with other studies in
literature. Similarly, Aktas and Kili¢ (2013) investigated
the effects of salt on soybean sprout (Glycine max)
production and reported a significant decrease in shoot
and root length as well as fresh weights with increasing

NaCl concentration. Under 50 mM NacCl application,
the shoot fresh weight decreased by 27% and root fresh
weight by 60% in sensitive varieties, while these rates
were approximately 15% and 6% in tolerant varieties,
respectively. These findings align with previous studies,
emphasizing the negative impacts of salt stress on
plants.

Table 2. Effects of Different Salt Sources and Doses on Leaf Width (cm) and Shoot Fresh Weight (g) of Bean

Seedlings

Cizelge 2. Fasulye Fidelerinde Farkl Tuz Kaynaklar: ve Dozlarimin Yaprak Genigligi (cm) ve Siirgiin Yas Agirligi

(2) Uzerindeki Etkileri

Factor Means of Leaf Factor Shoot Fresh
Width (cm) Weight
MgSOs 491 a Na2SO4 1.46
NaCl 489 a MgClz 1.42
Sources Na2SOs 4.78 ab MgSOa 1.22
MgCl2 4.58 ab NaCl 1.18
CaClz 4.12b CaClz 1.10
50 ml/L 4.87 50 ml/L 143 a
Dose 60 ml/L 471 70 ml/L 142 a
70 ml/L 4.58 60 ml/L 1.26 ab
40 ml/L 4.46 40 ml/L 1.00 b
MgCl2,50 ml/L 5.43 NazS04,70 ml/L 2.07
NaCl,50 ml/L 5.40 MgCl2,50 ml/L 1.73
MgS04,40 ml/L 5.35 MgCl,70 ml/L 1.69
NazS04,70 ml/L 5.23 CaCl.,60 ml/L 1.64
MgS04,60 ml/L 5.15 Na2S04,60 ml/L 1.54
CaCl.,60 ml/L 5.10 MgS0.,50 ml/L 1.53
NazS04,50 ml/L 4.87 Na2S04,50 ml/L 1.40
NaCl,40 ml/L 483 NaCl,50 ml/L 1.36
NaCl,70 ml/L 4.78 MgCl2,40 ml/L 1.29
Sources * Dose Na2S04,60 ml/L 4.77 NaCl,70 ml/L 1.26
Interaction MgS04,50 ml/L 4.73 MgS0.,70 ml/L 1.24
MgCl2,70 ml/L 4.67 MgS04,60 ml/L 1.21
NaCl,60 ml/L 4.53 NaCl,40 ml/L 1.18
MgS0a4,70 ml/L 4.40 CaCl>,50 ml/L 1.13
NazS04,40 ml/L 423 MgCl»,60 ml/L 0.99
MgCl2,40 ml/L 4.20 NaCl,60 ml/L 0.92
MgCl2,60 ml/L 4.00 MgS04,40 ml/L 0.90
CaClz,50 ml/L 3.90 NazS04,40 ml/L 0.85
CaClz, 70 ml/L 3.83 CaCl,, 70 ml/L 0.82
CaCl2,40 ml/L 3.67 CaCl>,40 ml/L 0.80
CV (%) 12.89 CV (%) 32.12
General Information Sources = N Sources O.D.
Dose O.D. Dose *%
Sources * Dose O.D. Sources * Dose O.D.

Na2SOs: Sodium Sulfate; MgSOs: Magnesium Sulfate; MgCla: Magnesium Chloride; NaCl: Sodium Chloride; CaClz: Calcium
Chloride. N.S., Not Significant, p <0.05: **, p <0.001: *, CV: Coefficient of Variation

Analyses of seedling water and dry matter content
showed that Sources, dose, and Sources x dose
interactions created statistically significant differences
in these parameters (p < 0.001) (Table 4). The highest
seedling water content was measured as 97% with
MgSOs (40 ml/L), while the lowest was found as 82%
with NaCl (60 ml/L). Similarly, the highest seedling dry
matter content was measured as 18% with NaCl (60
ml/L), while the lowest was 3% with MgSO. (40 mI/L).
The study by Kibar et al. (2020) also reported that salt
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stress decreased water content and increased dry matter
content. These findings were consistent with the
literature.

It was determined that Sources, dose, and Sources x
dose interactions created statistically significant
differences in leaf dry weight (p <0.001) (Table 3). The
highest leaf dry weight was obtained with MgCl. (60
ml/L) (0.86 g), while the lowest was observed with
CaCL: (70 ml/L) (0.03 g). Differences in growth
strategies among various genotypes may explain such
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variations in weight. Erdal et al. (2000) reported
developmental regressions and reductions in plant
weights in plants grown under salt stress. These findings
are similar to those of our study.

When examining the effects of different salt sources
and doses on chlorophyll content, it was determined that
Sources and Sources x dose interactions created

statistically significant differences in chlorophyll
content (p <0.001). The highest chlorophyll content was
measured as 48.17 with MgSOa4 (40 ml/L), while the
lowest chlorophyll content was found as 37.23 with
MgSOa4 (70 ml/L) (Table 5). Acar et al. (2011) showed
that chlorophyll content decreased in plants under salt
stress.

Table 3. Effects of Different Salt Sources and Doses on Leaf Fresh Weight (g) and Leaf Dry Weight of Bean

Seedlings
Cizelge 3. Fasulye Fidelerinde Farkli Tuz Kaynaklari ve Dozlarimin Yaprak Yag Agirligi (g) ve Yaprak Kuru Agirlig
Uzerindeki Etkileri
Means of Leaf Fresh Leaf Dry Weight
Factor Weight (g) Factor ortalz}n,mamg ®
Na=SO4 0.42 a MgClz 0.31 a
NaCl 0.40 ab NazSO. 0.19 b
Sources MgClz 0.39 ab NaCl 0.09 be
MgSOs 0.37 ab MgSO4 0.09 bc
CaClz 0.29 CaCl 0.06 c
50 ml/L 0.45 a 60 ml/L 0.33 a
70 ml/L 0.39 ab 50 ml/L 0.11 b
Dose 60 ml/L 037 ab 40 ml/L 0.07 b
40 ml/L 0.30 70 ml/L 0.07 b
Na2S04,70 ml/L 0.54 a MgCl2.60 ml/L 0.86 a
MgCl2,50 ml/L 0.54 ab Na2S04.60 ml/L 0.51 b
NaCl,50 ml/L 0.50 ab MgCl..50 ml/L 0.22 bc
Na2S04,50 ml/L 0.48 ab NaCl.60 ml/L 0.11 c
MgCl2,70 ml/L 0.47 ab MgS0.4.40 ml/L 0.10 c
CaCl.,60 ml/L 0.45 ab MgS0..50 ml/L 0.10 c
MgS04,50 ml/L 0.43 ab Na2S04.50 ml/L 0.10 [¢
Na2S04,60 ml/L 0.40 ab NaCl.70 ml/L 0.10 c
NaCl,40 ml/L 0.38 ab CaCl..60 ml/L 0.10 c
Sources * Dose MgSO4,6O ml/L 0.37 ab NaCl.40 ml/L 0.10 C
Interaction NaCl,70 ml/L 0.36 ab Na2S04.70 ml/L 0.09 C
NaCl,60 ml/L 0.35 ab MgS0..60 ml/L 0.09 c
MgS04,40 ml/L 0.35 ab MgCl..70 ml/L 0.08 c
MgS04,70 ml/L 0.34 ab Na2S04.40 ml/L 0.06 c
MgCl2,40 ml/L 0.28 ab MgCl2.40 ml/L 0.06 c
CaCl»,50 ml/L 0.28 ab MgS0..70 ml/L 0.06 c
MgCl2,60 ml/L 0.27 ab CaCl..50 ml/L 0.05 c
Na2S04,40 ml/L 0.27 ab NaCl.50 ml/L 0.05 c
CaCl.,70 ml/L 0.22 ab CaCl..40 ml/L 0.05 c
CaCl.,40 ml/L 0.22 b CaCl..70 ml/L 0.03 c
CV (%) 27.83 CV (%) 67.28
. Sources ok Sources HoAk
General Information Dose S Dose S
Sources * Dose *ok Sources * Dose Hokx

Na:SOa: Sodium Sulfate; MgSOas: Magnesium Sulfate; MgCl.: Magnesium Chloride; NaCl: Sodium Chloride; CaCl.: Calcium
Chloride. N.S., Not Significant, p < 0.05: **, p <0.001: *, CV: Coefficient of Variation

This finding aligns with the results of our research.
Similarly, Asc1t and Zambi (2020) conducted a study
investigating the effects of different salt concentrations
(0, 25, 50, 75, 100, 125, and 150 mM) on chlorophyll
and mineral content in some forage pea genotypes. The
study determined that the genotype x salt dose
interaction was statistically significant for many traits,
including chlorophyll content. It was reported that salt

stress decreased chlorophyll, phosphorus, potassium
content, and the K/Na ratio, while calcium and sodium
concentrations increased. Notably, the application of
150 mM salt significantly reduced chlorophyll content
in the Tére and Uriinlii genotypes, whereas the SPAD
values were not statistically affected in the Golyazi
genotype and the Caybasi population. Additionally, in
the Turnasuyu population, SPAD values were observed
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to remain within the same group under salt applications
up to 100 mM, but a significant decrease occurred when
the dose was increased to 125 mM. Acar et al. (2011)
reported that salt concentrations between 0-100 mM
NaCl did not affect chlorophyll content in peas, while
Najafi et al. (2006) found that 100 and 150 mM NacCl

applications significantly reduced chlorophyll content
compared to the control, with similar effects observed at
these doses. Oztiirk et al. (2012) stated that chlorophyll
content in peas decreased as the salt dose increased.
These findings in the literature also support the results
of our study.

Table 4. Effects of Different Salt Sources and Doses on Seedling Water Content (%) and Seedling Dry Matter

Content (%) of Bean Seedlings

Cizelge 4. Fasulye Fidelerinde Farkl Tuz Kaynaklar ve Dozlarimin Fide Su Icerigi (%) ve Fide Kuru Madde I¢erigi

(%) Uzerindeki Etkileri

. Means of Dry
Factor Contseelftd (1‘1,2 % ::tzl;f;ma51 Factor Matter Content (%)
MgSOs4 88 a NaCl 16 a
MgClz 86 b CaCl. 16 a
Sources Na2SO4 85 C Na:SO4 15 b
CaCl2 85 C Mgc12 15 b
NaCl 84 e MgSO. 12 c
40 ml/L 86 a 50 ml/L 15 a
70 ml/L 85 b 60 ml/L 15 a
Dose 50 ml/L 85 b 70 ml/L 15 a
60 ml/L 85 c 40 ml/L 14 b
MgS04.40 ml/L 97 a NaCl.60 ml/L 18 a
MgCl..50 ml/L 87 b CaCl..40 ml/L 17 b
CaCl..60 ml/L 86 c CaCl..50 ml/L 17 b
CaCl..70 ml/L 86 c MgS04.50 ml/L 17 b
MgCl..60 ml/L 86 c MgCl.40 ml/L 17 b
MgCl..70 ml/L 86 c NaCl.70 ml/L 17 b
Na.S0..50 ml/L 86 c Na2S04.40 ml/L 17 b
Na2S0..70 ml/L 86 c MgS04.60 ml/L 15 c
MgS0..70 ml/L 86 c Na2S04.60 ml/L 15 c
Sources * Dose NaCl.40 ml/L 85 d NaCl.40 ml/L 15 c
Interaction MgS04.60 ml/L 85 d NaCl.50 ml/L 15 c
NaCl.50 ml/L 85 d NazS0..70 ml/L 14 d
Naz2S0..60 ml/L 85 d CaCl..60 ml/L 14 d
NaCl.70 ml/L 83 e CaCl..70 ml/L 14 d
CaCl..40 ml/L 83 e MgCl..60 ml/L 14 d
CaCl..50 ml/L 83 e MgCl..70 ml/L 14 d
MgCl2.40 ml/L 83 e MgS04.70 ml/L 14 d
MgS0.4.50 ml/L 83 e Na2S04.50 ml/L 14 d
Na:S0..40 ml/L 83 e MgCl..50 ml/L 13 e
NaCl.60 ml/L 82 f MgS04.40 ml/L 03 f
CV (%) 0.00 CV (%) 0.000001
General Sources wokk Sources Hkok
Information Dose Hk* Dose HAH

Sources * Dose

okok

Sources * Dose

dokok

Na2SOs: Sodium Sulfate; MgSOs: Magnesium Sulfate; MgCla: Magnesium Chloride; NaCl: Sodium Chloride; CaClz: Calcium
Chloride. N.S., Not Significant, p < 0.05: **, p <0.001: *, CV: Coefficient of Variation

4. Conclusion

This study revealed the effects of different salt types
and doses applied to bean seedlings on plant growth
parameters. Salt types and doses affected several growth
parameters, such as shoot length, leaf length, leaf width,
and shoot fresh and dry weight. MgSO. and Na.SOa
sources caused less damage to plant growth parameters,
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while CaCl. sources negatively affected plant growth.
Generally, the 50 ml/L dose yielded the best results on
plant growth. This study emphasizes the importance of
ensuring optimal conditions when farming in saline
soils. Furthermore, using salt-tolerant plant varieties
could be an effective strategy to enhance agricultural
productivity.
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Table 5. Effects of Different Salt Sources and Doses on
Chlorophyll Content of Bean Seedlings

Cizelge 5. Fasulye Fidelerinde Farkli Tuz Kaynaklari ve
Dozlarimin Klorofil Icerigi Uzerindeki Etkileri

Factor Chlorophyll Content
MgSO. 44.66 a
MgClz 44.07 ab
Sources CaClz 43.28 ab
NazSO4 41.27 ab
NaCl 40.87
60 ml/L 44.15 a
40 ml/L 43.62 ab
Dose 50mU/L 4239  ab
70 ml/L 41.15
MgS04.40 ml/L 48.17 a
MgS0..60 ml/L 47.57 ab
CaCl..40 ml/L 46.93 abc
MgCl..60 ml/L 46.40 abc
MgS04.50 ml/L 45.67 abed
MgCl..40 ml/L 4487 abcd
Na>S04.70 ml/L 44.20 abcd
NaCl.60 ml/L 44.13 abed
MgCl2.50 ml/L 43.10 abcd
Sources * Dose Na2S04.50 ml/L 42.87 abced
Interaction CaCl..60 ml/L 42.60 abcd
CaCl..70 ml/L 42.00 abced
MgCl..70 ml/L 41.90 abced
CaCl..50 ml/L 41.57 abcd
NaCL70 ml/L 40.40 abcd
NaCl.40 ml/L 40.20 abced
NazS04.60 ml/L 40.07 abced
NaCl.50 ml/L 38.73 bed
NazS04.40 ml/L 37.93 cd
MgS0..70 ml/L 37.23 d
CV (%) 6.90
General Sources ok
Information Dose *ok
Sources * Dose *kk

Na2SOs: Sodium Sulfate; MgSOs: Magnesium Sulfate; MgCla:
Magnesium Chloride; NaCl: Sodium Chloride; CaClz: Calcium
Chloride. N.S., Not Significant, p < 0.05: **, p < 0.001: *, CV:
Coefficient of Variation
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