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 The effects of salinity on sunflower (Helianthus annuus L.) germplasms growth, morpho-

physiological traits and yield attributes among six varieties was studied to identify potential 

salt-tolerant sunflower varieties for cultivation in saline-prone areas of Bangladesh. For this, 

an experiment was conducted at Bangladesh Agricultural University in a net house from Janu-

ary 2019 to May 2019. Results showed that all varieties of sunflower exhibited significant 

(p<0.05) alterations to morphological characteristics aside from stem diameter under salt 

stress conditions. The physiological changes were also induced, except for one measure of 

photochemical efficiency. Notably, relative chlorophyll content, photosynthesis rate, transpi-

ration rate, and total chlorophyll content shifted in a variety dependent manner. However, 

maximum photochemical efficiency did not statistically differ between varieties impacted by 

saline soils. Additionally, salt exposure impacted seed yield aspects such as filled and sterile 

seed counts per head, total seed weight per individual flower, and 1000-seed mass, with prom-

inent variations among the tested varieties of sunflower. Therefore, out of the six varieties of 

sunflower evaluated in this assessment of salt tolerance, Hysun 33 was emerged as the most 

resilient to adverse impacts of salinity on growth and productivity of sunflower in salinity  

affected regions of Bangladesh. 
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INTRODUCTION  

 

Sunflower (Helianthus annuus L.) is one of the world's most  

important oilseed crops, following groundnut, rapeseed, and 

mustard (Talia et al., 2011). Primarily cultivated for its edible 

seed oil, sunflower is highly valued for its fatty acid profile,  

particularly its high content of unsaturated fatty acids such as 

linoleic acid. Additionally, sunflower seeds are used in confec-

tionery and snacks, and the plant itself is grown for ornamental 

purposes. Sunflower is widely cultivated in countries with salt-

affected soils, including India, China, and Bangladesh. The rapid 

increase in the global population has created an urgent need to 

expand agricultural areas and boost food production. However, 

much of the available land is of low quality, with a significant 

portion affected by soil salinity (Bach Allen et al., 1983). Soil 

salinity, exacerbated by over-irrigation and poor water manage-

ment practices, is a major constraint on agricultural productivi-

ty, particularly in arid and semi-arid regions. High salinity reduc-

es water uptake by plants, which in turn limits growth and crop 

yields (Farooq et al., 2015). This issue is widespread, with no 

climatic zone being exempt from the effects of salinity 

(Rengasamy, 2010). Sodium chloride, the most common form of 

salinity, has been found to severely affect crop yields worldwide 

(Maibody & Feizi, 2005; Demiral and Turkan, 2005). In  

Bangladesh, salinization is a significant challenge, especially in 

coastal and offshore areas. Approximately 10% of the country is 

less than one meter above sea level, and one-third is subject to 

tidal fluctuations, making it highly vulnerable to saline intrusion 
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(SRDI, 2023). The extent of salt-affected land in Bangladesh has 

increased from 0.833 million hectares to approximately 1.13 

million hectares in the last four decades (SRDI, 2023). Coastal 

areas alone account for around 2.85 million hectares, with 1.2 

million hectares experiencing severe salinization (SRDI, 2023). 

This has resulted in 30-50% of cropped areas being left fallow 

during the Rabi season, as salinity levels peak during the dry 

months and subside in the wet season. Soil salinity refers to the 

accumulation of dissolved salts in the soil, which affects plant 

growth by hindering water absorption and nutrient availability. 

As salinity increases, the osmotic potential of the soil decreases, 

making it harder for plant roots to absorb water. In severe cases, 

plant roots may lose water to the soil due to the higher osmotic 

pressure (Mckersie & Leshem, 1994). Salinity stress affects 

plants through osmotic effects, ion toxicity, and nutrient imbal-

ances, which disrupt growth and reduce productivity (Läuchli & 

Epstein, 1990). Photosynthesis, the key process for plant 

growth, is particularly affected by salinity. Reduced CO2 assimi-

lation, transpiration, and water use efficiency under salt stress 

are due to both stomatal and non-stomatal limitations (Ashraf, 

2012), and this is evident in crops like rice (Moradi & Ismail, 

2007), wheat (Kanwal et al., 2011), and sunflower (Noreen & 

Ashraf, 2008). The impact of salinity is particularly pronounced 

during germination, a crucial stage for plant establishment. Salt 

stress can delay or inhibit germination by reducing seed water 

uptake, leading to poor plant establishment and lower yields 

(Carpıcı et al., 2009; Foolad & Lin, 1999). Salinity inhibits root 

and shoot growth, limiting the plant’s ability to absorb water 

and nutrients (Jamil & Rha, 2004). These growth limitations re-

sult in reduced crop yields and delayed or abnormal seedling 

development (McKersie & Leshem, 1994). In Bangladesh’s 

coastal regions, where annual rainfall is insufficient to counter 

evapotranspiration, soluble salts accumulate in the soil, further 

reducing plant growth (Roy & Srivastava, 2016). Salinity intru-

sion exacerbated by climate change has severely affected crop 

productivity in these areas, necessitating the development of 

salt-tolerant crop varieties. Sunflower, a high-value oilseed 

crop, offers a potential solution for growing crops in saline-

affected soils, particularly during the Rabi season when rice 

fields lie fallow. Sunflower is photo- and thermo-neutral, which 

allows it to be grown in both the Rabi and Kharif seasons. In 

Bangladesh, sunflower is a promising alternative crop for 

coastal regions affected by salinity. However, its cultivation has 

been limited by the dominance of rice production. In regions 

where sodium chloride salinity is prevalent (Khatun et al., 2016), 

cultivating salt-tolerant sunflower varieties could provide eco-

nomic benefits and help address the country’s edible oil deficit 

(Subbarao et al., 2006; Zakir et al., 2008). Furthermore, sunflow-

er cultivation in saline soils may improve food security and  

enhance farmers’ income. This study aims to evaluate six  

high-yielding sunflower cultivars—BARI Sunflower-2, Kironi, 

Suborno, HYSUN 33, HYSUN 36, and Hi-Variety Big  

Sunflower—grown under salinity stress to assess their growth 

characteristics and salt tolerance. Thus, this study was conduct-

ed to evaluate sunflower germplasms for salt tolerance based 

on morpho-physiological traits, to assess the yield potential of 

sunflower germplasms under salinity stress and to identify  

potential salt-tolerant sunflower varieties for cultivation in  

saline-prone areas of Bangladesh. 

 

MATERIALS AND METHODS 

 

Plant materials and seed collection  

Six sunflower varieties were used in this study: BARI-2, Kironi, 

Hybrid Sunflower Suborno, Hybrid Sunflower-33, Hybrid  

Sunflower-36, and Hybrid Variety Big Sunflower. The seeds 

were obtained from the Bangladesh Agricultural Research  

Institute (BARI) and a local nongovernmental seed company. 

Seeds were stored in a refrigerator at 4°C until use in the  

experiment. 

 

Experimental site  

The experiment was conducted in a controlled environment at 

the Botanical Garden net house, Department of Crop Botany, 

Bangladesh Agricultural University, Mymensingh (24.7196° N, 

90.4276° E) from January 21, 2019, to May 10, 2019. Experi-

mental Design and Layout: The experiment followed a Complete 

Block Design (CBD) with two factors and three replications: • 

Factor 1: Six sunflower varieties • Factor 2: Two salinity levels 

(Control: 0 dS/m, 12 dS/m), each treatment was randomly as-

signed to 36 pots, with one variety per pot. The total number of 

experimental units was 36, distributed across six varieties and 

two salinity treatments (Table 1).  

 

Experimental setup pot and soil preparation and fertilization  

The pots used were 10-liter plastic fiber buckets (RFL brand). 

The soil was collected from the Brahmaputra riverbanks and 

mixed with well-decomposed cow dung. Each pot was filled with 

10 kg of this soil mixture. Basal fertilizer doses were applied to 

supply nitrogen (urea), phosphorus (triple superphosphate - 

TSP), potassium (muriate of potash - MP), and calcium (gypsum). 

The full doses of TSP, MP, and gypsum, along with half of the 

urea, were incorporated into the soil during final preparation. 

The remaining urea was applied as a top dressing in split doses 

at 10 days after sowing.  

 

Treatment: Salinity levels were simulated by adding NaCl to the 

soil. To determine the appropriate amount of salt, a saturated 

soil paste was prepared, and electrical conductivity (EC) was 

measured until the target EC of 12 dS/m was achieved. The  

control treatment received distilled water only.  

Table 1. Manures and fertilizers required in the experiment. 

S. 
No. 

Manures and fertilizers Doses ha-1 Amount pot-1 

1. Cow dung 5 Ton 0.025 kg 

2. Urea 130 kg 0.652 g 

3. Triple super phosphate 230 kg 1.1 g 

4. Muriate of Potash 90 kg 0.45 g 

5. Gypsum 200 kg 1 g 
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Seed sowing and planting: Five uniform seeds from each variety 

were selected and sown by hand at a depth of 3 cm in each pot. 

Prior to sowing, the seeds were hydro-primed for 24 hours to 

facilitate uniform germination. Seedlings emerged within two 

days of sowing. Pots were labeled with color-coded tokens to 

ensure proper identification throughout the experiment.  

 

Maintenance and intercultural operations: Routine  

maintenance activities, including weeding, thinning, gap filling, 

watering, and top dressing with urea, were conducted to ensure 

optimal plant growth. Protection from rain and storms was also 

provided to maintain experimental integrity.  

 

Data collection  

Morphological parameters including root length (cm), shoot 

length (cm), number of leaves per plant, leaf area (cm²), stem 

diameter (cm), fresh weight and dry weight of root and shoot (g), 

girth of flower (cm) were measured following standard methods. 

Physiological parameters such as photosynthetic rate (µmolCO2 

m-²s-¹), Transpiration rate (mmol H2O m-² s-¹), Stomatal conduct-

ance (mol H2O m-² s-¹), chlorophyll fluorescence (Fv/Fm ratio), 

and relative chlorophyll content (SPAD values) were recorded. 

The effects of salinity on seed yield were  

assessed by counting the number of filled seeds, sterile seeds, 

seed weight per head, and 1000-seed weight. The flower heads 

were harvested at 105 days after sowing (DAS). Data on yield 

and other physiological attributes were recorded at the time of 

harvest.  

 

Statistical analysis  

Data were analyzed using analysis of variance (ANOVA) based 

on a completely randomized design (CRD). Significance levels 

were determined using the LSD test at 5% and 1% probability 

levels. All statistical analyses were performed using SPSS soft-

ware (version 20). 

 

 

RESULTS AND DISCUSSION 

 

This section presents the impact of different salinity levels on 

the morphological, physiological, and yield traits of sunflower 

varieties, highlighting the interaction between salinity stress 

and variety-specific responses. 

 

Morphological attributes 

 

Root and shoot length: The interaction between salinity levels 

and sunflower varieties had a significant effect on both root and 

shoot lengths (Figure 1). Under control conditions, the maxi-

mum root length (15.333 cm) and shoot length (89.667 cm) 

were recorded in the Hysun 33 variety, followed by Hysun 36 

(14.8 cm root length and 84.333 cm shoot length), hybrid big 

sunflower (14 cm root length and 81.333 cm shoot length), while 

BARI-2 exhibited the lowest measurements (11.9 cm root 

length and 50.333 cm shoot length). Under 12 dS/m salinity con-

ditions, root length and shoot length were again highest in 

Hysun 33 (14.267 cm and 84.333 cm), followed by Hysun 36 

(12.967 cm and 80 cm), hybrid big sunflower (12.133 cm and 

76.9 cm), and BARI-2 showed the least growth (7.95 cm and 

47.433 cm). The results indicate that Hysun 33 and Hysun 36 

varieties exhibited superior tolerance to salt stress compared to 

other varieties. This aligns with the findings of Achakzai et al. 

(2015), who observed a reduction in plant length with increasing 

salinity in hybrid sunflower varieties. Ramaswamy & Rao (2018) 

also found that root and shoot lengths were reduced under  

salinity stress, a pattern supported by Chowdhury et al. (2022). 

The reduction in growth under salinity stress is primarily  

attributed to osmotic stress, which hinders water uptake by 

roots, thereby limiting growth (Taiz & Zaiger, 1991). These find-

ings are consistent with Eshel & Beeckman (2017), who report-

ed similar reductions in root and shoot growth under saline  

conditions. Various biochemical changes caused by salt stress 

affect the growth of sunflower genotypes, as reported by Kamal 

et al. (2003) and Kaya et al. (2003). 

 

Number of leaves per plant: Salinity considerably influenced 

the number of leaves per plant throughout the sunflower spe-

cies (Figure 1). Under control conditions, Hysun 33 produced 

the highest number of leaves (15.667), followed by Hysun 36 

(14.00), hybrid big sunflower (14.00), and the lowest number of 

leaves recorded in BARi-2 (12.00), followed by Suborno 

(11.333) and Kironi (10.333. Under 12 dS/m salt stress, Hysun 

33 again exhibited the largest number of leaves per plant 

(13.00), followed by Hysun 36 (12.80), hybrid big sunflower 

(12.00), whereas BARI-2 (10.33), Suborno (10.00), and Kironi 

(7.00) showed much fewer leaves. Underwater salinity treat-

ment, the number of leaves dropped in all kinds; Hysun 33 

showed the best performance among all salinity levels.  

Compared to the control, this outcome is consistent with 

Hussain et al. (2008) observations of declining leaf count with 

rising salinity (EC 10 dS/m). Similar findings were observed by 

Hafeez et al. (2017a), who noted that Hysun 33 performed  

better in terms of leaf production under salt stress. Similar  

result also found by Chowdhury et al. (2022) stated that number 

of leaves were significantly decreased as the salinity level  

increased. The plant's adaptive mechanism to save water and 

lower transpiration under osmotic stress most certainly  

explains the decrease in leaf count under salinity stress. 

 

Leaf area: The interaction between salinity levels and varieties 

also had a significant effect on leaf area (Figure 1). Under con-

trol conditions, Hysun 33 exhibited the largest leaf area (345.87 

cm²), while BARI-2 showed the smallest leaf area (198.09 cm²). 

Under 12 dS/m salinity, Hysun 33 maintained the highest leaf 

area (340.3 cm²), while BARI-2 again exhibited the lowest leaf 

area (189.952 cm²). These results suggest that Hysun 33, with 

its superior nutrient uptake and leaf expansion capacity, was 

able to maintain a larger leaf area compared to other varieties, 

even under saline conditions. This finding is consistent with the 

studies by Mohmedin et al. (2006), who reported a significant 
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reduction in leaf area with increasing salinity in sunflower 

plants. Leaf area also showed notable declines at higher salinity 

levels, indicating impaired photosynthesis and overall plant  

vigor (Chowdhury et al., 2022). Salinity-induced water stress like-

ly causes the plant to accumulate solutes to maintain cell volume, 

thereby limiting leaf expansion (Patakas et al., 2002). Mane et al. 

(2011) also confirmed that high salinity significantly reduces the 

leaf area of sunflower plants, aligning with the current findings. 

 

Stem diameter: While there were differences in the salinity 

levels across the varieties, no significant variation was observed 

in the interaction effect on stem diameter (Table 2). However, 

all sunflower varieties exhibited a reduction in stem diameter 

with increasing salinity, which is consistent with previous find-

ings by Hafeez et al. (2017b). In this study, the stem diameter 

decreased in all varieties under saline conditions, and Hysun 33 

consistently showed the best performance across all salinity 

levels. The stem diameter of sunflower decreased significantly 

with increasing soil salinity and alkalinity. The greatest  

reductions in stem diameter were observed in saline-alkali and 

alkali soils, particularly in shallower profiles (80 cm depth). This  

decline was more pronounced with higher salt content and  

lower soil depths (Kader et al., 2006). This result supports the 

conclusion that salinity negatively affects stem development, as 

previously reported in various sunflower cultivars. 

 

Fresh and dry weight of root and shoot: Under all conditions, 

Hysun 33 clearly recorded the highest values for both root and 

shoot fresh and dry weights; BARI-2 displayed the lowest val-

ues. When exposed to varying NaCl concentrations (40, 80, and 

120 mM), similar patterns of variation in salt tolerance have 

been noted in sunflower genotypes including FS1, FS2, and FS5. 

The findings of this investigation showed that big sunflower and 

Kironi showed more marked decrease in shoot dry weight than 

Hysun 33 and Hysun 36. Over the control conditions, Hysun 33 

displayed a rise in root fresh and dry weight; big sunflower dis-

played a loss. Osmotic stress and the toxic effects of Na+ and Cl- 

ions, which have been found as main causes of growth suppres-

sion, are probably responsible for this decrease in root and 

shoot weight under saline circumstances (Turan et al., 2007; 

Tafouo et al., 2008). Moreover, big sunflower showed increased 

evidence of oxidative stress brought on by salt stress, which 

increases lipid peroxidation levels and damages proteins and 

cell membranes (Mano, 2002). As Azevedo-Neto et al. (2006) 

have pointed out, similar discoveries have been made in salt-

tolerant and salt-sensitive maize genotypes. These results  

reveal that sunflower plants' fresh and dry weights drop with 

rising salinity levels; Hysun 33 shows superior salt resistance 

than other kinds. 

 

Girth of flower: While the smallest girth was obtained in Kironi 

(35.00 cm), under control conditions the highest flower girth 

(43.57 cm) was recorded in Hysun 33, followed by hybrid big 

sunflower (40.2 cm) and Hysun 36 (39.02 cm). Hysun 33 once 

more displayed the largest flower girth (42.50 cm), followed by 

hybrid big sunflower (41.00 cm) and Hysun 36 (38.05 cm), and 

with the lowest figure once recorded in Kironi (35.00 cm). Saline 

circumstances with the loss more noticeable in cultivars  

exposed to higher salinity levels, the graph (Figure 2) amply  

illustrates how floral width dropped under saline circumstances 

relative to the control. Roy & Srivastava (2016) propose that the 

negative consequences of salinity on general plant growth and 

development could explain the decrease in blossom girth in  

response to salinity. The yield potential of sunflower plants is 

directly correlated with flower girth, hence the decrease in girth 

under salt stress suggests that salinity reduces the reproductive 

growth of the plant. Hysun 33 showed promise for farming in 

saline-prone regions despite the stress since it performed the 

best among all salinity levels. 

Figure 1. Effects of salinity levels on leaf length (cm), shoot length (cm), leaf 
number and leaf area of different sunflower varieties. Vertical bars are SEM 
(n=3). 

Table 2. Effects of salinity level on stem diameter of different 
sunflower varieties. 

Treatment Variety Stem diameter (cm) 

0 dSm-1 BARI-2 2.3 

Hybrid SF variety 3 

Hysun33 3.6 

Hysun36 3.5 

Kironi 2.6 

Suborno 2.6 

12 dSm-1 BARI-2 2.2 

Hybrid SF variety 2.9 

Hysun33 3.3 

Hysun36 3.1 

Kironi 2.4 

Suborno 2.2 

LSD0.05  0.046 

CV(%)  17.37 

Level of significance   NS 

LSD= Least Significant Difference; ** = Significant at 1% level of  
probability, NS = Not significant. 
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Physiological attributes 

 

Relative chlorophyll content (SPAD Value): The relative chloro-

phyll content (SPAD value) was much changed by the interaction 

between sunflower types and salinity (Figure 3). Under regulated 

conditions, Hysun 33 (48.35) had the greatest SPAD value; fol-

lowed by Hysun 36 (42.467); and hybrid big sunflower (40.817). 

BARI-2 (29.13) had the lowest SPAD value; Suborno (33.517) 

came second, then Kironi (29.95). While BARi-2 (25.207), Subor-

no (29.883), and Kironi (20.00) showed the lowest chlorophyll 

content, Hysun 33 retained the greatest SPAD value (42.837), 

followed by Hysun 36 (39.337), and hybrid big sunflower (35.17). 

Under 12 dS/m salinity, the findings showed that salinity raised 

significantly decreased chlorophyll content. Under saline stress, 

Hysun 33 kept greater levels of chlorophyll than other variants. 

Kader et al. (2006) also found similar results—a drop in chloro-

phyll concentration brought on by salt stress. Reduced carbon 

absorption, stomatal conductance, and photochemical capacity 

(Gaballah et al., 2006; Hussain et al., 2008) are typically the caus-

es of the lower photosynthetic efficiency under saline circum-

stances. 

 

Maximum photochemical efficiency of PSII (Fv/Fm): The high-

est photochemical efficiency of PSII (Fv/Fm) was not much 

changed by the interaction between salinity and sunflower types 

(Table 3). Still, considerable variance in Fv/Fm was noted among 

the many cultivars and salt levels. Consistent with results by 

Umar & Siddiqui (2018), the maximum photochemical efficiency 

of PSII (Fv/Fm) showed a little decrease under salt stress. A sen-

sitive measure of plant stress, chlorophyll fluorescence declines 

in stress-sensitive plants, suggesting ongoing photo-inhibition 

under salty circumstances (Weng et al., 2008; Zlatev, 2009). This 

work shows no appreciable change in Fv/Fm with increased salt, 

implying that sunflower variants could be able to sustain photo-

chemical efficiency independent of salinity. 

 

Photosynthesis (Pn; A): The way salt and sunflower types inter-

acted had a big effect on photosynthesis (Figure 3). The plants 

that did the best in control conditions had the fastest photosyn-

thetic rate (14.297 µmol m-² s-¹). These were followed by Hysun 

36 (12.327 µmol m-² s-¹) and hybrid big sunflower (11.053 µmol 

m-² s-¹). The plant with the slowest photosynthesis was BARI-2 

(8.15 µmol m-² s-¹), then Suborno (9.687 µmol m-² s-¹), and finally 

Kironi (9.807 µmol m-² s-¹). Even when the salt level was 12 dS/

m, Hysun 33 still had the fastest photosynthesis rate (12.32 

µmol m-² s-¹), followed by Hysun 36 (10.153 µmol m-² s-¹) and 

hybrid big sunflower (9.003 µmol m-² s-¹). Some of the plants 

that did the least amount of photosynthesis in salty conditions 

were BARI-2 (7.237 µmol m-² s-¹), Suborno (6.26 µmol m-² s-¹), 

and Kironi (5.85 µmol m-² s-¹). Similar to what Niu et al. (2012) 

and Munns & Tester (2008) found, these results show that photo-

synthetic rates drop significantly as salt rises. The drop in  

photosynthesis is because stomata close, the photosynthetic 

electron chain gets messed up, and Calvin cycle enzymes like  

Rubisco and PEPC stop working (Parida & Das, 2005; Chaves et 

al., 2009). This means that photosynthesis and gas exchange rates 

may slow down when there is a lot of salt in the environment. 

 

Transpiration (E): Transpiration was much influenced by the 

interaction of salt concentration and sunflower types (Figure 3). 

In control circumstances, the maximum transpiration was again 

recorded in Hysun 33 (5.05 mmol m-² s-¹), followed by Hysun 36 

(4.98 mmol m-² s-¹) and hybrid big sunflower (4.04 mmol m-² s-¹), 

with BARI-2 displaying the lowest (3.033 mmol m-² s-¹). These 

results suggest a decrease in transpiration with increasing salt 

in all types, with Hysun 33 consistently outperforming the other 

cultivars at both salinity levels. This is in line with research by 

Tian (2020), where stunted development and lower canopy  

cover were found to lower salinity, so lowering transpiration. 

Figure 2. Effects of salinity levels on fresh root weight (g), dry root weight (g), 
fresh shoot weight (g), dry shoot weight (g) and girth of flower of different 
sunflower varieties. Vertical bars are SEM (n=3). 

Figure 3. Effects of salinity levels on relative chlorophyll content, rate of 
photosynthesis, transpiration and stomatal conductance (gs) of different 
sunflower varieties. Vertical bars are SEM (n=3). 
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Salinity stress lowers plant growth by raising osmotic pressure, 

which limits water absorption and reduces canopy development, 

so lowering transpiration. 

 

Stomatal conductance (gs): The interaction between salt con-

centration and varieties significantly affected stomatal conduct-

ance (Figure 3). At the 12 dS/m salinity level, Hysun 33 exhibited 

the highest stomatal conductance (2.007 mol m-² s-¹), followed by 

Hysun 36 (1.84 mol m-² s-¹) and hybrid big sunflower (1.5 mol m-² 

s-¹). In contrast, BARI-2 showed the lowest stomatal conduct-

ance (0.797 mol m-² s-¹), followed by Suborno (0.9 mol m-² s-¹) and 

Kironi (0.45 mol m-² s-¹). A similar trend was observed under con-

trol conditions, where Hysun 33 maintained the highest stomatal 

conductance and big sunflower exhibited the lowest. The results 

indicate a reduction in stomatal conductance with increasing 

salinity in all varieties. This decline is consistent with the findings 

of Rivelli (2002), who reported that salinity stress significantly 

decreases stomatal conductance, CO2 assimilation, and above-

ground dry weight in sunflowers as the soil salinity increases. 

Hysun 33 exhibited the best performance across all salinity lev-

els, demonstrating its superior salt tolerance. 

 

Yield attributes: The number of filled seeds per head was highest 

in Hysun 33 (630), followed by Hysun 36 (621.33), and hybrid big 

sunflower (613), with BARI-2 exhibiting the lowest number of 

filled seeds per head (520.33), and followed by Suborno (550) 

and Kironi (580) under control conditions. At 12 dS/m salinity, 

Hysun 33 again produced the maximum number of filled seeds 

per head (523), followed by Hysun 36 (509.33), hybrid big sun-

flower (487), while BARI-2 (471), Suborno (400.33), and Kironi 

(450.33) showed a significant reduction (Figure 4). In terms of 

sterile seeds per head, BARI-2 recorded the highest number of 

sterile seeds (120.30), followed by Suborno (107), and Kironi 

(100.3) at control conditions. In contrast, Hysun 33 exhibited the 

least number of sterile seeds per head (78.26), followed by 

Hysun 36 (80), and hybrid big sunflower (82.33) under control 

conditions. At 12 dS/m salinity, BARI-2 continued to show the 

highest number of sterile seeds (149), followed by Suborno 

(123.27) and Kironi (108), while Hysun 33 showed the lowest 

sterile seed count (83.34), followed by Hysun 36 (86.67) and 

hybrid big sunflower (90.00) (Figure 4). The weight of total 

seeds per flower head was highest in Hysun 33 (60.00 g), fol-

lowed by Hysun 36 (58.00 g), hybrid big sunflower (55.00 g), and 

lowest in BARI-2 (49.66 g), Suborno (52.00 g), and Kironi (54.54 

g) under 12 dS/m salinity. Under control conditions, Hysun 33 

produced the highest weight of total seeds per flower head 

(70.37 g), followed by Hysun 36 (68.04 g), hybrid big sunflower 

(65.08 g), while BARI-2 (58.34 g), Suborno (60.04 g), and Kironi 

(62.23 g) recorded lower values (Figure 4). Seed yield per plant 

significantly decreased with increasing salinity levels, consistent 

with findings by Hafeez et al. (2017b). Salinity, along with nutri-

ent interactions, typically reduced crop yield by about 20%, 

depending on the salinity level and salt composition (Abd E-

Kader et al., 2006). The weight of 1000 seeds followed a similar 

trend. At control conditions, Hysun 33 recorded the highest 

weight (75 g), followed by Hysun 36 (72.33 g) and hybrid big 

sunflower (68.33 g), while BARI-2 (61.00 g), Suborno (62.67 g), 

and Kironi (64.56 g) had the lowest weights. Under 12 dS/m 

salinity, the weight of 1000 seeds was highest in Hysun 33 (62 

g), followed by Hysun 36 (64 g), and hybrid big sunflower (64.56 

g), while BARI-2 (52 g), Suborno (56.33 g), and Kironi (58.45 g) 

showed reduced weights (Figure 4). These results suggest that 

all yield attributes, including the number of filled seeds per 

head, seed weight, and the weight of 1000 seeds, decreased 

with increasing soil salinity. However, the number of sterile 

seeds per head decreased with lower salinity, and Hysun 33 

consistently outperformed other varieties in terms of yield and 

resilience under saline conditions. 

Table 3. Effects of salinity level on maximum photochemical  
efficiency of PSII (Fv/Fm) of different sunflower varieties. 

Treatment Variety Maximum photochemical 
efficiency of PSII (Fv/Fm) 

0 dSm-1 BARI-2 0.73 
Hybrid SF big 

variety 
0.83 

Hysun33 0.81 
Hysun36 0.83 

Kironi 0.81 
Suborno 0.78 

12 dSm-1 BARI-2 0.72 
Hybrid SF big 

variety 
0.78 

Hysun33 0.78 
Hysun36 0.75 

Kironi 0.80 
Suborno 0.76 

LSD0.05  0.056 
CV%  5.75 
Level of  
significance 

  NS 

LSD= Least Significant Difference; ** = Significant at 1% level of probabil-
ity, * = Significant at 5% level of probability, NS = Not significant. 

Figure 4. Effects of salinity levels on number of filled seeds per head, number 
of sterile pods per head, total seed weight per flower (g), 1000 seed weight (g) 
of different sunflower varieties. Vertical bars are SEM (n=3). 
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Conclusion  

 

The study revealed that salinity significantly hampers the 

growth, physiological functions, and yield of sunflower plants. 

Among the tested varieties, Hysun 33 consistently outperformed 

others, maintaining higher plant height, leaf area, chlorophyll 

content, and seed yield even under high salinity stress (12 dS/m). 

This indicated a superior salt tolerance compared to other varie-

ties such as BARI-2, Suborno, and Kironi, which showed substan-

tial declines in all measured traits under saline conditions. These 

findings identified Hysun 33 as a salt-tolerant and high-yielding 

sunflower variety, making it suitable for cultivation in salt-

affected areas. The results also emphasize the need for further 

research to understand the physiological and molecular mecha-

nisms behind Hysun 33’s salt tolerance and to develop effective 

salinity management practices for sunflower cultivation in chal-

lenging environments. 
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