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                                                                        Abstract 

This experiment was conducted to screen out the pumpkin genotypes for salt tolerance 

during emergence and early seedling growth stage at R&D, Lal Teer Seed Limited, 

Bason, Gazipur, Bangladesh during the period of January 2017 to April 2017 in Rabi 

season. It was involved with twelve pumpkin genotypes obtained from different sources. 

The experiment was conducted in two factors Completely Randomized Design (CRD) 

with three replications. One factor consisted of twelve pumpkin genotypes and another 

factor consists of four levels of NaCl (0ds/m, 6ds/m,9ds/m and 12ds/m. The experimental 

data were collected on twelve different characters and analyzed statistically. Performance 

of genotypes was evaluated on the basis of days to first emergence, germination 

percentage, germination index, percentage of normal seedling, root length, shoot length, 

root fresh weight, and shoot fresh weight and seedling fresh weight. It was observed that 

there were significant variations among the genotypes and treatment for all the characters 

studied. Germination of seeds decreased gradually with increase of salt concentration. 

Germination was delayed at increasing levels of salt concentrations, especially 9ds/m and 
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12 ds/m. In all the treatments (T1 to T4) Mouri, Suprema, Sweety, BARI hybrid -1, BARI 

Misti Kumra -1 genotype germinated earlier (5 to 10 DAS) and showed maximum 

emergence percentage above (70%) than other genotypes while Super Sweety Lalima, 

Baromasi, preti, BARI Misti Kumra -2 showed minimum value in most of the cases. 

Seedling parameters like root length, shoot length, shoot fresh weight, root fresh weight, 

Normal Seedling and germination Index also showed significant differences among the 

studied genotypes. BARI Misti Kumra-1, Suprma and Sweety, Mouri, BARI Hybrid -1 , 

Maya,  D. gold  displayed highest seedling parameters value at control to moderate 

salinity treatment (T1 to T2) in most of the cases. But Mouri and Sweety, Suprema,  

BARI Hybrid -1,  BARI Misty Kumra -1  D.gold  performed better at higher salinity 

treatment (T3 ) in most of the event. Mouri and Sweety perform well in treatment (T-4). 

Considering germination effects and other seedling parameters Suprema, Mouri, Sweety, 

BARI Hybrid -1 and D.  Gold may cultivate as a salt tolerant variety in coastal region to 

ensure the nutrition support as well as food security in Bangladesh. 

 

Introduction 

The pumpkin (Cucurbita moschata), is an important member of cucurbitace family and is 

grown extensively during rabi season (winter) across Bangladesh, for green and matured 

fruits. It is originated in equatorial and sub-equatorial America. It grows throughout the 

entire tropical and sub-tropical regions of the world and milder areas of the temperate 

zones of hemispheres. It is distributed widely in Southeast Asia, tropical Africa, tropical 

South and Central America (Peru and Mexico), the Caribbean and most parts of the 

tropics (Whitaker and Davis, 1999).  

Salinization of soil is one of the major factors limiting crop production particularly in arid 

and semi-arid regions of the world (Ahmed, 2009). Salt stress leads to suppression of 

plant growth and development at all growth stages, however, depending upon plant 

species, certain stages such as germination, seedling or flowering stage could be the most 

critical stages for salts stress (Khoshsokan et al., 2012). Germination and seedling 

establishment are critical stages in the plant life cycle. In crop production, stand 

establishment determines plant density, uniformity and management options (Cheng and 

Bradford, 1999). Seed germination is first critical and the most sensitive stage in the life 

cycles of plants (Ahmed, 2009) and the seeds exposed to unfavorable environmental 

conditions like salts and drought stresses may have to compromise the seedlings 
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establishment (Albuquerque and Carvalho, 2003). Plant growth is ultimately reduced by 

salinity stress but plant species differ in their salinity tolerance (Munns and Termaat, 

1986).The major inhibitory effect of salinity on plant growth and development has been 

attributed to osmotic inhibition of water availability as well as the toxic effect of salt ions 

responsible for salinization (Hakim et al., 2009). Jamil et al. (2006) stated that salinity 

caused a significant reduction in germination percentage, germination rate, and root and 

shoots length and weights of four vegetable species. Despite the importance of seed 

germination under salt stress (Ungar, 1995), the mechanism (s) of salt tolerance in seeds 

is relatively poorly understood, especially when compared with the amount of 

information currently available about salt tolerance physiology and biochemistry in 

vegetative plants (Hu et al., 2005;Garthwaite et al., 2005; Kanai et al., 2007). 

In Bangladesh the coastal region covers almost 29,000 km2 or about (20%) of the country 

which also covers more than (30%) of the total cultivable lands of the country. About 

(53%) of coastal areas are affected by salinity. In 147 upazilas under 19 districts and 8, 

33, 000 hectors (8, 330 km2) of land are salinity affected. Out of which 48 upazilas in 12 

districts are exposed to the sea or lower estuaries and 99 Upazilas lie in the interior coast 

(SRDI 2010) 

Pumpkin is valuable   vegetables in Bangladesh due its nutritional value and public 

demand.  People of coastal region are very interested to pumpkin but they cannot 

cultivate extensively due to lack of salt tolerant variety and in saline cultivation practices 

is very difficult like irrigation, drainage, mulching etc. are expensive involvement. So, the 

poor farmer cannot bear this expense and especially our coastal belt’s vegetable grower 

did not take advantage by this vegetable farming as expected. Through this research work 

attempt had been taken to know the considerable level of salinity for emergence of 

Pumpkin by evaluating the performances of the Twelve genotypes namely BARI Misti 

Kumra-1, BARI Misti Kumra-2, BARI Hybrid-1, Super Sweety, Mouri ,Lalima, Preti, 

Sweety, Suprema, Baromasi, Drim Gold and Maya .  So, the present study was 

undertaken in Lal Teer Research and Development center to investigate the effects of 

different concentrations of NaCl on germinations, to screening out the pumpkin 

genotypes for salt tolerance , to know the interaction between different salt levels and 

early seedling growth and  finally to selection of genotypes for field trial under saline 

condition of different commercial pumpkin varieties. 
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 Materials and Methods 

The Experiment was conducted at the Research and Development Farm of Lal Teer Seed 

Limited Bashon , Joydebpur, Gazipur , Bangladesh during the period from January 05 to 

April 05, 2017 in Rabi season. 

In this research work, Seeds of twelve hybrid genotype of pumpkin were used. The 

genotypes were BARI Misti Kumra-1, BARI Misti Kumra-2, BARI Hybrid-1, Super 

Sweety, Mouri, Lalima, Preti, Sweety, Suprema, Baromasi, D. Gold, Maya. Uniform and 

diseases free seeds were used in the research work. The source of hybrid genotype from 

where these were produced is given Table 1. 

Plastic pots (12 cm in diameter and 7 cm height) were used in conducting the experiment. 

The plastic pots were firstly washed by washing powder and followed by rinsing with 

distilled water. Then these were dried in air. After drying the plastic pots were ready for 

the experiment. Finely prepared sand was used as a matrix for seed emergence. Up to 4.5 

cm of the pot was filled up by sand. Necessary amount of salt treatment was given to 

create saline environment by saturating the sand before placing the pumpkin seed. 

Preparation of Salt Solution 

In order to develop the desired salinity of 6 to12 dSm-1 EC, the EC of soil was checked 

and then the required quantity of salt was calculated to develop 6 to 12 dSm-1 by using 

the following formulae- 

Amount of salt required = (Total soluble salts (TSS) × Molecular weight of NaCl × 

saturation %/1000) × 100.  

After that different treatment solution was prepared. In each time of salt solution 

application freshly prepared solution was used.  
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Sodium chloride (NaCl) at different concentrations (0, 6, 9 and 12 ds/m) was applied to 

the sown seed on plastic pot. The salinity level was maintained by assessing the salt level, 

using EC meter. 

The experiment was laid out in the Completely Randomized Design (CRD) with three 

replications. The layout of the experiment was prepared for distributing the genotypes 

into every plastic pot of each block. The number of plastic pots needed for this 

experiment was 144 (12×4×3). Each replication contained 48 plastic pots. 

The present experiment was conducted to screen out the pumpkin genotypes during 

emergence for salt tolerance. The following treatments were included in the experiment. 

Factor (A): Pumpkin Genotypes,   

Factor (B): Salinity Treatment 

Seeds to twelve hybrid pumpkin genotypes were collected from BARI (Bangladesh 

Agriculture Research Institute) and Lal Teer Seed Ltd. The collected seeds were then 

disinfected with a solution of 10% sodium hypochlorite. After that they were rinsed with 

distilled water several times to remove the adhering substances. Finally, they were 

transferred to the planting medium.  

 

Ten disinfected seeds of each twelve-hybrid genotype of pumpkin were germinated in 

finely prepared sand placed in plastic pots (12 cm diameter). Each 

Plastic pot was prepared by moistened with 120 ml of distilled water or one of the NaCl 

salt solutions (0, 6, 9 and 12 dSm-1 NaCl solution.  NaCl was used since it is a common 

salt in coastal area of Bangladesh. Emergence was monitored from the days of seed 

sowing till 14th days. 
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Seeds were considered germinated when the radical was at least 2 mm long (Al Harbi et 

al. 2008). The number of germinated seeds was recorded daily and the final emergence 

percentage was determined after 14th days of sowing (ISTA 1996).  

The seeds were placed in the plastic pots containing sand and respective solution for 

emergence. When emergence started after seed sowing, the daily data of emerged 

seedlings were recorded carefully. The emerged seeds were recorded daily. At 14th DAS 

emergence percentages were found out.  

It is calculated no. of germinated seed divided by the total number of sown seeds 

multiplied by 100. 

The germination percentage (GP) calculated as the follows:  
GP = Ni / N × 100  
 
Where,  
Ni = number of germinated seed till the last day  
N = total number of seeds 

The germination index it may be defined as number of germination seeds per unit day” 

was calculated as described by Association of Official Seed Analysts (AOSA, 1983). 

 

It is calculated no. of normal seedling divided by the total number of sown seeds 
multiplied by 100. 
 
The percentage of normal seedling (NS) calculated as the follows:  

NS = Ni / N × 100  

Where, Ni = number of normal seedlings till the last day  

N = total number of seed shown. 
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The shoot lengths of germinated seeds were recorded after 14th DAS. Five seedlings were 

randomly taken from each plastic pot. Then they were divided into two parts viz. shoot 

and root. For shoot length, shoot and hypocotyls lengths were recorded. The root length 

was taken in cm (centimeter).  

The root length of germinated seeds was recorded 14th DAS. From each of the plastic pot 

five seedlings were taken randomly and averaged. Centimeter (cm) scale was used for 

measuring root length. 

The fresh weight of shoots was recorded at 14th days of seed sowing. For that five 

seedlings were randomly sampled from each plastic pot. The roots and shoots were 

separated and weighed. Then fresh weights of the shoot were taken with the help of 

electric balance in gram (g) and averaged. 

The fresh weights of the root were taken with the help of electric balance in gram (g). For 

this, after 14th days of seed sowing five samples were randomly taken from every plastic 

pot. Before weighting the root and shoot were separated and washed carefully to remove 

sand particle. After that root fresh weight were taken from individual plant and averaged.  

Statistical analysis  

The data obtained for different characters were statistically analyzed to find out the 

significance of the difference among the pumpkin genotypes. The mean values of all the 

characters were evaluated and analysis of variance was performed by the ‘F’ test. To test 

the differences between genotypes Duncan’s Multiple Range Test (DMRT) was 

performed by using Statistical Tool for Agricultural Research (STAR) version 2.0.1 2014 

developed by Biometrics and Breeding Informatics, PBGB Division, International Rice 

Research Institute, Los Banos, 
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                                                Results and Discussions 

 
 
4.1 Effect of salt stress on different concentration of NaCl solution on Germination 

and Germination Index. 

The groups of plants that are well adapted to saline habitats are called halophytes. Their 

seeds germinate well in fresh water and the emergence is similar to that of seeds of non-

adapted species. However, they differ from them in ability to germinate at higher salt 

concentrations in the soil.  

The results of the study revealed that the emergence of all the pumpkin genotypes was 

strongly affected by all salt treatments. Increased salt concentration caused a decrease in 

emergence compared to the control.  

The results on main effects of genotype and treatment on seed emergence of pumpkin at 

14th DAS have been presented in Table 2 and germination index also was presented in 

Fig.3. Emergence started at 6th days after seed sowing.  It was presented in graph.  (Fig-

1). From the fig it was easily understand that all the varieties started first emergence in 6 

days in control condition. Above them 50% germination was recorded in BARI Misti 

Kumra-1, BARI Misti Kumra-2, Preti, Baromasi and BARI hybrid-1, Mouri, Sweety and 

Suprema. In T-2, emergence was recorded in all varieties but above 30% germination was 

recorded in BARI Hybrid -1, Mouri, Preti, Sweety and Suprema.  In T-3 first emergence 

was started only in Maya (10%) but in six days other varieties do not show germination in 

T-3 and T-4 at first counting due to effects on salt stress.  

 The effect of external san all commercial varieties cxceptlinity on seed emergence may 

be partially osmotic or ion toxicity, which can alter physiological, processes such as 

enzyme activities of plant body (Croser et al. 2001; Essa and Al-Ani 2001) Final 

germination was presented in Fig. 3.  

 Above 80% germination was recorded in all commercial varieties except Super Sweety 

(56.5%) and Lalima(64.33).  at T-1 condition. In T-2 condition heighest value was 

recorded in Mouri (100%) which is statistically similar to BARI Misty Kumra 1, BARI 

Hybrid -1, Sweety and Pretty. In T-3 condition heighest value was recorded in Mouri 

(90%) which is statistically similar to   BARI Misty Kumra -1, BARI Hybrid -1, Sweety, 

Suprema and D. gold.  In T-4 condition highest value was recorded in Mouri (66.67%). 

Second heighest value was recorded in Sweety and Suprema and BARI Hybrid -1.  
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Finally, germination Index as a selection tool for breeding program ( Fig-3) also showed 

significant variation among the genotypes. Suprema, Mouri, Sweety  BARI Hybrid -1,  

and Maya  showed  maximum Germination  index  in all salinity level but Super Sweety, 

Lalima,   showed lowest Germination Index in most of the cases in higher salinity 

treatment. The genotypes which are least affected may be potential source of salinity 

tolerance for tomato breeding (Cuartero and Munoz 1999; Hazer et al. 2006; Amir et al. 

2011; Hamed et al. 2011). 

 
4.2 Effect of salt stress on different concentration of NaCl solution on % normal        

seedling 

 Effect of salt stress on different concentration of NaCl solution on % normal seedling 

have been presented in Table 3. Among the twelve pumpkin genotypes BARI Hybrid-1 , 

Mouri, and  Suprema produced  maximum normal seedling (100%,100% and 100 % ) 

which is statistically Similar to BARI Misty Kumra-1. Bari Misty Kumra -2, Prety under 

control treatment (T1).  On the contrary, above 80% normal seedling was recorded in 

BARI Misti Kumra-1, BARI Hybrid -1, Mouri,  

Sweety and Dream Gold under Treatment (T-2). Above 50% normal seedling was 

recorded in BARI Misti Kumra-1, BARI hybrid -1, Mouri, Sweety and Dream gold under 

Treatment (T-3).  In treatmrnt(T-4) maximum normal seedling was recorded in Mouri  

(50%)  which is statistically similar to Sweety (38%) and  Suprema( 28%). 

 
 
4.3. Effect of salt stress on different concentration of NaCl solution on root length 

Root length is one of the most important characters in salt stress experiments because root 

is in direct contact with the soil and absorb water from the soil. The results on combined 

effects of variety and different levels of NaCl solution on root length of pumpkin at 14th 

DAS have been presented in Table.4. The analysis of variance root length showed 

significant variation among the genotypes in all the treatment and Among the twelve 

pumpkin genotypes Dream Gold and Lalima produced maximum root length (13.62 and 

12.50 cm) which is statistically different from other genotypes under control treatment 
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(T1). On the contrary, BARI Misti Kumra-2 produced minimum root length (8.933 cm) 

under control treatment. At minimum to moderate salinity level (T-2,and  T-3,) Mouri, 

Suprema and Dream Gold , Lalima performed better root length than other genotypes . In  

T-2 (6ds/m)  maximum root length was recorded in  Lalima(14.07) but it was not well 

performed in T-3 and T-4 whereas values of  Sweety(11.90), Suprema (11.83) D. 

Gold(11.32) and Mouri (11.73)   are  statistically similar and these varieties are shown 

better root length in T-3(9ds/m) and T-4( 12ds/m)  compare to other commercial varieties. 

In T-3 and T-4 Lowest values are recorded from Bari Misty Kumra-2 (7.60 and 0.76 cm), 

Super Sweety (5.10 and 0.10cm), Prety (6.96 and 2.46cm) and Baromasi(3.93 and 

0.76cm) than other commercial varieties. 

4.4. Effect of salt stress on different concentration of NaCl solution on  shoot  length 

The analysis of variance shoot length showed significant variation among the genotypes 

in all the treatment. The shoot length is the most important parameters for salt tolerance 

because roots are in direct contact with soil and absorb water from soil and shoot supply it 

to the rest part of the plant. For this reason, shoot length provides an important clue to the 

response of plants to salt stress.  

The results on combined effects of genotype and different levels of NaCl solution on 

shoot length of pumpkin at 14th DAS after sowing the seeds have been presented in Table 

5. The results showed that the shoot lengths were maximum (19.87 cm) in Baromasi 

under control treatment (T1) which is statistically similar with D. Gold(18.63cm) , BARI 

Misti Kumra-1(18.60cm) and minimum (9.500 cm) in Lalima(9.50 cm). On the other 

hand Mouri genotype produced longest shoot length (15.83 cm) and second highest 

values are recorded Baromashi(12.00cm) which is statistically similar to other 

commercial varieties at lowest salinity level (T2 treatment) except super sweety (8.06cm). 

Again in T3 treatment Mouri produced maximum shoot length (8.233 cm) statistically as 

like as BARI Hybrid-1 (7.76cm) BARI Misty Kumra-1( 7.33) Sweety (7.80cm) , 

Suprema (6.86cm)  D. Gold (6.65cm) and minimum from Lalima (3.467 cm) which also 

statistically linear with Baromasi (3.80cm) .Again in treatment(T4) Mouri produced 

maximum shoot length (6.633  cm) . Statistically similar values are recorded from BARI 

Misti Kumra-1(3.47cm) Sweety (3.90cm) and D. Gold (2.60cm) and minimum from 

Lalima (0.100 cm) which also statistically linear with Super Sweety. (0.10cm). 

So, with the rising of salinity shoot length reduced in pumpkin genotypes. Similar 

observations have been reported by Foolad 1996; Xiong and Zhu 2002; Othaman 2006 as 
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the salt stress inhibited the efficiency of translocation and assimilation of stored materials 

and might have caused a reduction in plumule growth. The reduction in root and shoot 

development may be due to the toxic effects of the NaCl used as well as unbalanced 

nutrient uptake by the seedlings. 

 

4.5. Effect of salt stress on different concentration of NaCl solution on root fresh 

weight  

The analysis of variance root fresh weight showed significant variation among the 

genotypes in all the treatment. Experiment results revealed that salt concentrations and 

interactions of genotype-concentration were significant at 1% respectively (Tab.5). The 

results on combined effects of genotype and different levels of NaCl solution on root 

fresh weight of pumpkin at 14th DAS after sowing the seeds have been presented in 

Table 6.  While the highest root fresh weight was obtained from control treatment in 

Baromasi (0.3267 g) which is statistically similar to BARI Hybrid 1, Preti, Mouri, 

Suprema, sweety and D. Gold. and the lowest root fresh weight (0.140 g) was obtained 

from BARI Musti Kumra -1.  The highest root fresh weight was obtained from 

treatment(T-2) in D. Gold (0.2867 g) which is statistically similar to BARI Hybrid 1, 

Sweety and D. Gold. and the lowest root fresh weight (0.1467 g) was obtained from 

Prety. As can be seen in Table (6) root fresh weight decreased as salt concentration 

increased in all the genotype. Though clear variation was observed in lower salinity 

treatment but in moderate to higher salinity (T3 to T4) a slight variation was observed in 

the genotypes in respect of root fresh weight.  The highest root fresh was obtained from 

Sweety(0.213g) which was statistically similar to Bari Hybrid-1, Mouri, D.Gold and 

Maya at T-3 and in T-4  Sweety , Mouri, Sprema produced statistically similar values. 

Therefore, the results obtained in present study are in agreement with previous studies as 

reported that increase on salt concentration negatively affects root and shoot development 

(Ashraf and Tufail 1995; Reinhardt and Rost 1995; Dash and Panda 2001; Munns 2002; 

Delgado and Sanchez-Raya 2007). 
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4.6. Effect of salt stress on different concentration of NaCl solution on shoot fresh 

weight  

Study on variation for shoot fresh weight elucidated a considerable variation for this 

character in table (Table-6). The analysis of variance shoots fresh weight showed 

significant variation among the genotypes in all the treatment. 

 The values of the shoot fresh weight of the ten tested pumpkin genotypes were found to 

be generally lowered with the rise of salinization level. Data presented in Table 7. shows 

that the shoot fresh weight was obviously decreased in all genotypes with the increment 

of salinity level on comparing with the control. Under control treatment (T1) Super 

Sweety showed the maximum shoot fresh weight (2.680  g) which is statistically similar 

with Baromasi(2.560g), D.Gold (2.25g), Suprema(2.29g), Sweety (2.193g)  Preti(2.457g) 

Mouri (2.00)  and BARI mistikumra-2 produced minimum(1.760 g) which also statically 

similar with Lalima(1.930 g). At lowest saline treatment (T2) Baromasi(1.36g)  produced 

maximum  which is statistically similar to  sweety, suprema and D. Gold.and Super 

Sweety (0.90g) produced minimum. On other hand Mouri(0.7267g , 0.503g ), produced 

maximum fresh weight in both T3 and T4 treatment which is statistically similar to Bari 

hybrid-1, Sweety , Suprema and D. Gold at T-3 and statistically similar with Sweety and 

Suprema at T-3.  With the higher elevation of salinity treatment shoot fresh weight was 

reduced as compared to control. The reason may be that the shoot length is affected 

negatively by salt stress is due to toxic effect of salts as well as inhibition of cytokinesis 

and cell expansion. Additionally, the decreases in hormones that stimulate the growth and 

development can cause shorter root and shoot length (Prakash and Prathapasenan 1990; 

Foolad 1996; Ashraf and O’leary 1997; Taiz and Zeiger 1998; Akhtar and Hussain 2009). 

The increase in osmotic pressure around the radicles as a result of saline environment can 

also prevent water uptake by radicle and results with short radicle and plumule length 

(Bohnert et al. 1995; Werner and Finkelstein 1995; Al-Karaki 2001). 

4.7. Effect of salt stress on different concentration of NaCl solution on seedling fresh 

weight. 

Significant differences among the genotype were observed from the analysis of variance 

for seedling fresh weight (Table 8). The analysis of variance seedling fresh weight 

showed significant variation among the genotypes in all the treatment. The values of the 

Seedling  fresh weight of the twelve pumpkin genotypes were found to be generally 
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lowered with the rise of salinization level. Data presented in Table 8.  The heights 

seedling fresh weight was obserbed in Baromasi(3.00g0 which is statistically similar with  

sweety, suprema, D. Gold and super sweety  and lowest was found in Lalima (1.93g) at 

control condition. But in lower salinity level (T2) all the genotype produced statistically 

similar result except Sweety which produced maximum value (1.70 g) which is also 

similar with Baromasi (1.60). With the increasing of salinity treatment seeding fresh 

weight was decreased (Table 8). In T-3 highest value was observed in BARI Hybrid-

1(1.14g) wich is statistically similar to Mouri, Sweety, Suprema and D. Gold.  In T-3 

heighest value was observed in Mouri (0.673g) which is statistically similar to Sweety 

and Suprema.  

Therefore, the results obtained in present study are in agreement with previous studies 

reported by Albacete et al. 2008. But at higher level of salinity plumule and radicle fresh 

weight ratio reduced due to salt concentration negatively affects radicle and plumule 

development. From this point of view, the results are in accord with the already published 

results which reported that increasing salt concentration negatively affects root 

development (Dash and Panda 2001; Munns, 2002; Delgado and Sanchez-Raya 2007). 

Conclusion 

In Bangladesh population is increasing day by day. Increased population needs more food 

especially vegetable for nutrition but in our vegetable production is less in coastal areas  

due to increasing salinity day by day. Pumpkin is important vegetable crops which can 

tolerate salt stress but  capability  of salt stress is not same in all varieties. Most of the 

varieties like BARI Misti Kumra-1 BARI Misti Kumra-2, BARI Hybrid -1,  Mouri, Preti, 

Sweety, Suprema, D. Gold  and Maya perform well in 6 ds/m but increasing salinity 

perform is decreased. On the basis of germination percentage and other seedling 

parameter like shoot length, root length, shoot fresh weight, root fresh weight and 

seedling fresh weight Suprema, Sweety, BARI Hybrid -1 Mouri, and  D.  Gold are more 

tolerant up to 9ds/m than other commercial varieties in Bangladesh.  
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Recommendation 

It can be recommended from the present study that Suprema,  Sweety Mouri, BARI 

Hybrid -1 and D.  Gold may cultivate as a salt tolerant variety in coastal region to ensure 

the nutrition support as well as food security in Bangladesh. However, before 

dissemination of this variety at farmers’ level, it should be tested in multi-location trial of 

the coastal part of the country to better result 
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Table 1.  Name and source of experimental Pumpkin genotypes 

Sl.  
No. 

           Name     Source 

1 BARI mistikumra-1 BARI (Bangladesh Agriculture Research Institute), 
Joydebpur, Gazipur, Bangladesh.  

2 BARI mistikumra-2 BARI (Bangladesh Agriculture Research Institute), 
Joydebpur, Gazipur, Bangladesh.  

3 BARI hybrid-1 BARI (Bangladesh Agriculture Research Institute), 
Joydebpur, Gazipur, Bangladesh.  

4 Super sweety Chand Seed Ltd. 

5 Mouri United Seed Ltd. 

6 Lalima Metal Agro Ltd. 

7 Preti East West Seed Ltd. 

8 Sweety Lal Teer seed Ltd..  

9 Suprema Lal Teer seed Ltd.  

10 Baromasi  Lal Teer seed Ltd. 

11 Dream  Gold Lal Teer seed Ltd. 
12 Maya Lal Teer seed Ltd.  
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Table 2. Mean performance of final germination (14 DAS) at different levels of NaCl           

solution on germination. 

Genotype 

Salinity Treatment 

TR1R  

(0 dSmP

-1
P) 

TR2 

 (6 dSmP

-1
P) 

TR3R  

(9dSmP

-1
P) 

TR4R  

(12 dSmP

-1
P) 

BARI 
mistikumra-1 

100.0  a 93.33 ab 73.33 ab 13.67 cde 

BARI 
mistikumra-2 

100.0  a 73.33 de 46.67 bcd 4.000   e 

BARI Hybrid-1 100.0  a 96.67 ab 85.00  a 29.67  bc 

Super Sweety 56.67  d 36.67  f 23.33   d 1.00  e 

Mouri 100.0  a 100.0  a 90.00  a 66.67  a 

Lalima 64.33  c 62.67 e 26.67  d 4.00   e 

Preti 90.00  b 90.00 ab 36.67  cd 20.33 cde 

Sweety 88.33  b 96.67ab 80.00  a 43.33  b 

Suprema 100.0  a 86.67 cd 73.33 abc 27.00 bcd 

Baromasi 83.33  b 66.67 de 33.67  cd 7.00  de 

D.gold 86.67  b 76.67 cd 73.33  ab 13.67 cde 

Maya 83.33  b 76.67 cd 47.00 bcd 4.00   e 

LSD (0.05%) 7.324 11.62 27.40 19.24 

CV % 4.93 8.80 15.00 20.18 
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Table 3. Mean performance of % normal seedling at different levels of NaCl solution on 

twelve commercial varieties of pumpkin 

Genotype 
Salinity Treatment 

TR1R (0 dSmP

-1
P) TR2 R(6 dSmP

-1
P) TR3R (9dSmP

-1
P) TR4R (12 dSmP

-1
P) 

BARI 
mistikumra-1 

96.67  ab 86.67   bc 50.00  ab 7.000   b 

BARI 
mistikumra-2 

93.33  abc 63.33     d 36.67   bc 4.000   b 

BARI Hybrid-1 100.0  a 93.33  ab 70.33  a 4.000   b 

Super Sweety 50.00      e 28.33      f 4.000     d 4.000   b 

Mouri 100.0  a 100.0  a 70.00  a 50.00  a 

Lalima 53.33      e 48.33      e 7.000     d 4.000   b 

Preti 90.00  abcd 80.00    c 20.33    cd 7.000   b 

Sweety 88.33  abcd 83.33   bc 60.00  a 38.667   b 

Suprema 100.0  a 66.67     d 50.00  ab 28.667   b 

Baromasi 80.00     d 60.00     de 23.67    cd 4.000   b 

D.gold 86.67   bcd 80.00    c 60.00  a 4.000   b 

Maya 83.33    cd 63.33     d 30.33   bc 4.000   b 

LSD (0.05%) 10.72 11.74 20.93 4.77 

CV % 7.44 9.78 18.00 19.00 
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Table 4. Mean performance of root length at different levels of NaCl solution on twelve 

commercial varieties of pumpkin. 

Genotype 
Salinity Treatment 

TR1R (0 dSmP

-1
P) TR2 R(6 dSmP

-1
P) TR3R (9dSmP

-1
P) TR4R (12 dSmP

-1
P) 

BARI 
mistikumra-1 

10.17    cde 9.333     d 8.033  abcd 4.733  ab 

BARI 
mistikumra-2 

8.933      e 9.367     d 7.600  abcd 0.7667    c 

BARI Hybrid-1 10.07    cde 9.500    cd 8.600  abc 2.433   bc 

Super Sweety 12.40  ab 9.733    cd 5.100    cd 0.1000    c 

Mouri 11.60   bcd 11.73   b 10.20  a 7.967  a 

Lalima 12.50  ab 14.07  a 4.900    cd 0.1000    c 

Preti 11.20   bcd 9.800    cd 6.967  abcd 2.467   bc 

Sweety 11.73  abc 11.90   b 9.300  ab 4.767  ab 

 Suprema 11.30   bcd 11.83   b 9.667  a 4.987  ab 

Baromasi 11.40   bcd 11.70   b 3.933     d 0.7667    c 

D.gold 13.62  a 11.32   bc 9.567  a 5.033  ab 

Maya 9.567     de 8.933     d 5.367   bcd   4.987  ab 

LSD (0.05%) 1.82 1.73 3.67 3.20 

CV % 9.60 9.51 15.17 20.20 
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Table 5. Mean performance of shoot length at different levels of NaCl solution on twelve 

commercial varieties of pumpkin 

 

Genotype 
Salinity Treatment 

TR1R (0 dSmP

-1
P) TR2 R(6 dSmP

-1
P) TR3R (9dSmP

-1
P) TR4R (12 dSmP

-1
P) 

BARI 
mistikumra-
1 

18.60  ab 11.07   bc 7.333  ab 3.467   b 

BARI 
mistikumra-
2 

15.40     d 10.00   bc 5.833  abcd 0.7667 de 

BARI 
Hybrid-1 

17.27   bc 10.47   bc 7.767  a 2.567   bcd 

Super 
Sweety 

18.83  ab 8.067    c 2.667      e 0.100 e 

Mouri 17.57   b 15.83  a 8.233  a 6.633  a 

Lalima 9.500      e 9.400   bc 3.467     de 0.100 e 

Preti 17.60   b 10.67   bc 5.200   bcd 1.33  cde 

Sweety 18.07   b 9.867   bc 7.800  ab 4.90   b 

Suprema 17.63   b 10.27   bc 6.867  abc 1.967   bcd 

Baromasi 19.87  a 12.20   b 3.800     de 0.767    de 

D.gold 18.63  ab 10.37   bc 6.650  abc 2.600   bcd 

Maya 15.87    cd 9.500   bc 4.767    cde 0.833     de 

LSD 

(0.05%) 

1.478 2.95 2.19 1.657      

CV % 5.11 12.42 13.22 19.87 
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Table: 6. Mean performance of root fresh weight at different levels of NaCl solution on 

twelve commercial varieties of pumpkin 

Genotype 
Salinity Treatment 

TR1R (0 dSmP

-1
P) TR2 R(6 dSmP

-1
P) TR3R (9dSmP

-1
P) TR4R (12 dSmP

-

1
P) 

BARI 
mistikumra-
1 

0.2033   bc 0.1833     de 0.1767  abc 0.1367   b 

BARI 
mistikumra-
2 

0.1400    c 0.1867    de 0.1167   bcd 0.01000   b 

BARI 
Hybrid-1 

0.2500  ab 0.2300  abcd 0.2267  a 0.01000   b 

Super 
Sweety 

0.2967  ab 0.1867    de 0.08333     d 0.01000   b 

Mouri 0.3167  a 0.1900   de 0.1933  ab 0.07333   ab 

Lalima 0.2267  abc 0.2033   cde 0.1000    cd 0.01000   b 

Preti 0.2067   bc 0.1467     e 0.09000    cd 0.01000   b 

Sweety 0.3033  ab 0.2600  abc 0.2133  a 0.070  ab 

Suprema 0.2000   bc 0.2200   bcd 0.1600  abcd 0.08500   ab 

Baromasi 0.3267  a 0.1967    de 0.1100   bcd 0.01000   b 

D.gold 0.3300  a 0.2867  a 0.1767  abc 0.07000   ab 

Maya 0.2367  abc 0.2767  ab 0.1733  abc 0.01000   b 

LSD 
(0.05%) 

0.093 0.053 0.075 0.227 

CV % 10.80 12.55 18.90 28.88 
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Table: 7. Mean performance of shoot fresh weight at different levels of NaCl solution on 

twelve commercial varieties of pumpkin 

 

Genotype 
Salinity Treatment 

TR1R (0 dSmP

-1
P) TR2 R(6 dSmP

-1
P) TR3R (9dSmP

-1
P) TR4R (12 dSmP

-1
P) 

BARI 
mistikumra-
1 

2.043  abc 1.120   bc 0.6900  ab 0.3367  abc 

BARI 
mistikumra-
2 

1.760    c 1.020   bc 0.6300  ab 0.1000     d 

BARI 
Hybrid-1 

2.527  ab 1.060   bc 0.7600  a 0.2133   bcd 

Super 
Sweety 

2.680  a 0.9200    c 0.3333    c 0.1000     d 

Mouri 2.000  abc 1.107   bc 0.7267  a 0.5033  a 

Lalima 1.930   bc 1.360  a 0.3267    c 0.1000     d 

Preti 2.457  abc 1.067   bc 0.5100   bc 0.3833   ab 

Sweety 2.193  abc 1.147  abc 0.6967  ab 0.1833   bcd 

Suprema 2.293  abc 1.200  ab 0.6967  ab 0.4000  ab 

Baromasi 2.560  ab 1.363  a 0.3667    c 0.2000   bcd 

D.gold 2.250  abc 1.143  abc 0.7500  a 0.2333   bcd 

Maya 1.993  abc 1.007   bc 0.4200    c 0.1367    cd 

LSD 

(0.05%) 

0.624 0.200 0.193 0.201 

CV % 6.61 10.21 11.20 15.30 
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Table: 8. Mean performance of seedling fresh weight at different levels of NaCl solution 

on twelve commercial varieties of pumpkin 

 

Genotype 
Salinity Treatment 

TR1R (0 dSmP

-1
P) TR2 R(6 dSmP

-1
P) TR3R (9dSmP

-1
P) TR4R (12 dSmP

-1
P) 

BARI 
mistikumra-1 

2.120      ef 1.327   bcd 0.853   bcd 0.507  ab 

BARI 
mistikumra-2 

1.863      f 1.200    cd 0.727   cde 0.277   bcd 

BARI Hybrid-1 2.413    cde 1.340   bcd 1.14  a 0.400   bc 

Super Sweety 2.740  ab 1.133     d 0.330     g 0.100     d 

,Mouri 2.377     de 1.393   bc 0.987  abc 0.673  a 

Lalima 1.933      f 1.200  cd 0.540   efg 0.100     d 

Preti 2.553   bcd 1.213    cd 0.603  def 0.233    cd 

Sweety 2.707  abc 1.743   a 0.957  abc 0.557  abc 

Suprema 2.287     de 1.423   b 0.893  abc 0.560  abc 

Baromasi 3.000  a 1.640  a 0.347    fg 0.100     d 

D.gold 2.937  a 1.453   b 1.023  ab 0437   bcd 

Maya 2.167    ef 1.280   bcd 0.520   efg 0.100     d 

LSD (0.05%) 0.293 0.185 0.239 0.233 

CV % 7.10 7.92 12.8 14.20 
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        Figure-1: Showing Days to 1P

st
P Germination. 

 

              Figure-2: Showing Final Germination at all Treatment. 
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                  Figure- 3: Showing Germination index at all Treatment. 
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