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ABSTRACT
Rahman MS, Sarker PC, Islam MN, Shaheb MR, Sarker MH (2014) Dormancy breaking of ash gourd seed through different physical and
chemical methods. Int. J. Sustain. Crop Prod. 9(2), 1-6.

Seed dormancy of ash gourd due to thick seed coat lowers the seed germination. In this study we applied different
physical and chemical methods to break dormancy of ash gourd seed in the Laboratory of Seed Technology Division,
Bangladesh Agricultural Research Institute, Gazipur, Bangladesh during the period from September 2009 to May
2010. The experiment was conducted by laying out in a complete randomized design using seed germinator and oven
dryer for germination and vigor tests. The two factorial experiment was subjected to the following treatments viz.,
factor A: three storage periods viz., S;: 1 month, S;: 4 month and S3: 7 months storage of seeds and factor B: seven
physical and chemical seed treating methods viz., T;: hitting the seeds on a pucca (concrete) floor from 1 meter height
at 10 times, T,: cooling in deep freeze for 2 days, Ts: cooling in deep freeze for 4 days and T,: cooling in deep freeze
for 6 days, Ts: 0.2% KNOs3, Te: 0.4% KNOs, T7: 0.6% KNOs3, and Tg: control treatments were tested. Results revealed
that physical and chemical methods, storage period and their interactions showed significant influence on releasing
seed dormancy in terms of seed germination. Studies indicated that maximum seed germination (78.67%) was
observed with the treatment of 0.4% KNO;up to 7 months storage of seeds along with maximum vigor index (2.13)
of ash gourd.
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INTRODUCTION

Ash gourd (Benincasa hispida), a popular cucurbitaceous vegetable in Bangladesh, is usually grown in summer
but it can be grown in a wide range of environment except a very few winter months in our country. Previous
study revealed that seed germination of ash gourd is very low and seed dormancy is one of the reasons for low
germination (Robinson and Deckers, 1997; Malik et al. 2001; Nerson 2007; Doody and Conor, 2011; Bian et el.
2013). Dormancy prevents the seeds to germinate after harvest for few months or even years (Ganar 2003).
Initially, it was found that dormancy in this crop extends up to 10-11 months as revealed by the storage studies
on bulk seeds and dormancy was universally present in the seeds produced in both the seasons (Ganar 2003).
Seed maturation in cucurbits usually continues until the fruit starts yellow with senescence. The cucurbit seed
exhibits dormancy in freshly harvested cucurbit seeds which can be broken by a month or more of after ripening
(Robinson and Deckers, 1997). The quality of seed in fleshy fruited species is enhanced when they acquire
maximum dry weight (Demir and Ellis, 1992) and seeds continue to develop and mature in the fleshy fruits until
they get extracted from fruits (Ahmed et al. 1987).

Germination percentages of several vegetable species have been shown to increase after seed treatment with
chemicals and various osmotica (Staub et al. 1989). It was also plausible that the seeds of many species of
cucurbits are non-endospermic and germination is epigeal. Dormancy can be severe problem in some cucurbit
species (Malik et al. 2001). The beneficial effects of KNO; were also supported by Renuga Devi and Jacqueline
(1995) in bitter gourd. The benefit of seed treatment leads to increased germination and ensures uniform
seedling emergence. Overall seed treatment to break seed dormancy leads to improved plant population and thus
higher productivity (Sridhar et al. 2013). Seed dormancy of ash gourd is a common problem reported by many
researchers and field workers (Robinson and Deckers, 1997; Malik et al. 2001; Ganar 2003). It is a great
problem of vegetable growers as they have to spent more money for purchasing more seed to maintain adequate
plant stand in their field, side by side seed traders fall in trouble in selling their seeds of good variety. Some
techniques like seed coat puncture, scarification, seed treating with boric acid, bavistene, KNOs, hydrochloric
acid, sulphuric acid, chilling treatment, hot water treatment etc. are reported in many cucurbits and legumes that
reduce seed dormancy (Devi and Selvaraj, 1994; Sinha et al. 1993; Paul et el. 2008). Seed dormancy is most
common in wild flora mainly for survival purposes under unfavorable environmental conditions (Bewley 1997;
Geneve 2003; Baskin and Baskin, 2004). Saleem et al. (2014) reported that seed soaking in water for 12 hours
has the potential to improve maximum germination and enhanced growth of bitter gourd. The terms seed
priming and seed conditioning (Khan 1992) represent a series of treatments applied to a given seed lot in order
to break dormancy and to improve its germination and emergence. The germination ability of cucurbit seeds is
related both to external and internal factors. Nerson (2007) asserted that the failure of cucurbit seeds to
germinate some times may have no relation to seed quality but may also be due to the lack of specific
requirements and this is probably the case in conditional dormancy which is typical for some cucurbits. Priming
treatments can improve germination, especially when applied to poor quality seeds, or under stressful
environments (Nerson 2007). Cucurbit seeds may also be primed to decrease other environmental germination
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limits. For example, imbibed cucumber seeds are sensitive to chilling temperature and by priming them for a
short time in high temperature they become tolerant (Jennings and Saltveit, 1994). Methods to break seed
dormancy or development of genotypes with good, uniform and quick germinability are important for crop
husbandry as well as ex situ regeneration (Bharathi and Jhon, 2013). However, the literature about the breaking
of seed dormancy of ash gourd are lacking in Bangladesh which needs to be developed. Therefore, the present
study was undertaken to find out appropriate technique of breaking seed dormancy of ash gourd.

MATERIALS AND METHODS
Experimental site and materials

The experiment was conducted in the Laboratory of Seed Technology Division, Bangladesh Agricultural
Research Institute (BARI), Joydebpur, Gazipur, Bangladesh during September 2009 to May 2010. The variety
of ash gourd was BARI Chalkumra-1. Freshly collected seeds of ash gourd were dried well (moisture content
around 8%) and stored in a tin container with polythene bag under ambient condition for several months at
ambient temperature were used in the experiment. The experiment was conducted by laying out in a complete
randomized design using seed germinator and oven dryer for germination and vigor tests.

Experimental treatments and brief description of the seed treating methods

The two factorial experiment was conducted with the following treatments viz., factor A: three storage periods
viz., S;: 1 month, S,: 4 month and Ss: 7 months storage of seeds and factor B: seven physical and chemical seed
treating methods viz., Ty: hitting the seeds on a pucca (concrete) floor from 1 meter height at 10 times, T,:
cooling in deep freeze for 2 days, Ts: cooling in deep freeze for 4 days and T,4: cooling in deep freeze for 6 days,
Ts: 0.2% KNO3, Te: 0.4% KNOs;, T7: 0.6% KNOs, and Tg: control were tested in this experiment. The
temperature of deep freeze was around 5°C. KNOj, is a widely adapted dormancy breaking chemical agent and
it is comparatively cheap compared to other seed treating chemical and also available in the urban market in
Bangladesh. To prepare these, potassium nitrate (KNO3) test solutions were prepared by dissolving 20 g of
KNOs in distilled water and volume was made up to 1000 ml. From the stock solution, further dilutions were
made according to the requirement of three different concentrations 0.2(%), 0.4(%), 0.6(%) by using distilled
water.

Working procedures

Seeds of different months of storage were subjected to break dormancy by the above mentioned physical and
chemical methods. The physical methods were accomplished by hitting the seeds on a pucca (concrete) floor at
around 25-30°C for 3 hours that was followed by 10 times, cooling in deep freeze for 2 days, cooling in deep
freeze for 4 days and cooling in deep freeze for 6 days. The temperature of deep freeze was around 5°C. For
chemical treatment, seeds were soaked in KNO; solution at three different concentrations of 0.2(%), 0.4(%),
0.6(%) for 24 hrs. All the methods were imposed at every 1, 4 and 7 months of storage of seeds. Hundred seeds
in four replicates, for every treatment were used and tested for germination and vigor index. Data on
germination percentage, seedling length, seedling dry weight, vigor index etc. were recorded on the treated
seedlings grown inside seed germinator (Model D-7440, Seed Buro Equipment Company, Jackson BLVD,
Chicago, USA). Daily radicle emergence was recorded for 14 consecutive days to record of seed germination
and the temperature was 28+2°C during the germination period. Seedlings of ash gourd were dried in an oven
(Model: Oven type, SSG/A Seed buro equipment Company, Jackson BLVD, Chicago, USA), at 70°C for 72
hours.

Data recording
i) Seed germination (%)

The seeds were tested for germination by adopting BP method as per ISTA (1999). The germinated seedlings
were evaluated on the final day of germination test. Seed germination percent data were transformed following
Arc-Sine transformation and the total germination was expressed as per cent on the basis of humber of normal
seedlings obtained.

ii) Seedling vigour index

Seedling Vigour Index (SVI) was measured and calculated by adopting the method suggested by Abdul-Baki
and Anderson (1973) and expressed in whole humber.

Statistical analysis
Recorded data were analyzed statistically with the help of MSTAT C software. Treatment means were
compared following Duncan’s Multiple Range Test (Gomez and Gomez, 1984).
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RESULTS AND DISCUSSION
Effects of physical and chemical methods on the seed germination and vigor index

Seed treating physical and chemical methods were found significant variations on seed germination as well as
vigor index of ash gourd (Fig. 1 and 2). The maximum seed germination percentage (54%) was observed in case
of 0.4% KNOs; treatment which was 25.19% higher than control treatment (40.88%) (Fig. 1). Boonchoo et al.
(2006) noted 66% germination percentage by 0.2% KNOs; compared to 39% in control. On the contrary, the
maximum (1.59) vigor index was observed in seeds treated with 0.4% KNO3z which was 34.82% higher than
control treatment (1.12) (Fig. 3) and they also asserted that KNO3; improved germination index and seedling
growth rate in wax gourd seed.
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Fig. 1. Effect of physical and chemical seed treating methods on seed germination of ash gourd
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Fig. 2. Effect of physical and chemical seed treating methods on vigor index of ash gourd
Effect of storage period on seed germination and vigor index

Results observed that seed germination (SG) percentage and vigor index of ash gourd seeds were influenced
significantly at different periods of storage (Fig. 3 and 4). Results revealed that the seed germination was
observed maximum (64.40%) at 7 months of stored seed while the minimum SG (21.17%) was recorded in the
seeds of 1 month storage (Fig. 3). Interestingly, the SG percentage was increased gradually with the increasing
of storage period and it might be due to decrease of seed dormancy with the advancement of storing time at
ambient temperature. However, the increment of seed germination percentage after 7 months of storage was
204.20% higher compared to 1 month after storage. The results are in conformity with the findings of Ganar et
al. (2004) who observed the maximum percentage of germination at 7 months of storage of ash gourd seed.
Study suggested that the vigor index was observed minimum (0.82) in the seeds of 1 month storage and
increased gradually with the increasing of storage period. Finally, after 7 months storage seed showed maximum
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vigor index and it was 1.69 (Fig. 4). The reason for increasing germination and vigor index might be due to the
elimination of dormancy of the ash gourd seeds with the increase of their storage period.
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Combined effect of physical and chemical methods and storage period on seed germination and vigor index

Research results found that seed germination and vigor index were varied significantly due the combined effect
of seed treating methods and storage period (Table 1 and 2). Maximum seed germination percentage (78.67%)
was observed in the application of 0.4% KNO3z;with 7 months storage of seeds and this was statistically similar
with the treatment 0.6% KNO; applied in the seeds of same storage period (Table 1). But the minimum seed
germination percentage (16%) was observed from the treatment 0.2% KNO; applied in 1 month of storage seeds
which was statistically similar at par with other treatments of same storage period except cooling treatments.
The increment of seed germination of 0.4% KNO; after 7 months storage was 4.81 times more compared to
control treatment at same storage period. Fonseka and Fonseka (2011) reported that priming of seeds in 0.3%
KNO; or in household vinegar (pH -3.7) for a 2 hours period induced higher germination of 90 and 80%,
respectively and therefore, to achieve higher percentage of germination from seed stored for one year, it is
recommended to prime seeds before planting using house hold vinegar or KNO; treatment. Lay et al. (2013)
reported that seed extraction from complete yellow or orange fruits, GA; and KNO; treatments can enhance the
germination and other seed quality parameters in papaya. The possible fact for better percent germination by
priming may be that it stimulates series of biochemical change in the seed that are essential to initiate the
emergence process like break down dormancy, hydrolysis, metabolism of growth inhibitors, imbibitions,
activation of enzymes (Ajouri et al. 2004; Pukacka and Rajajczak, 2005). The results are in agreement with the
findings of Mathad et al. (2013) who alluded that good seed treatment helps in getting good germination, plant
establishment, and crop protection in early stage of crop growth.

Tablel. Combined effect of physical and chemical methods and storage periods on germination of ash gourd

seed
Germination (%)

Treatment 1 month 4 month 7 month

Ty 18.67 (25.54) 47.33 (43.45) gh 52.17 (46.32) ef
T, 26.00 (30.63) i 49.33 (44.60) fg 58.67 (49.98) ¢
T3 28.00 (31.93) i 57.33 (49.20) cd 66.93 (54.72) b
Ty 28.67 (32.35) i 53.67 (47.09) de 61.33 (51.54) ¢
Ts 16.00 (23.56) j 52.33 (46.32) ef 67.73 (55.33) b
Te 18.00 (25.09) j 65.33(53.91) b 78.67 (62.53) a
T, 17.67 (24.82) j 58.67 (49.97) ¢ 75.67 (60.43) a
Tg 16.33 (23.78) j 44.67 (41.92) h 54.00 (47.28) de
CV (%) 3.13

*Figures in parenthesis indicate arc sine values

T,= Hitting the seeds on a pucca floor from 1 meter height for10 times, T,= Cooling in deep freeze for 2
days, Ts= Cooling in deep freeze for 4 days, T,= Cooling in deep freeze for 6 days, Ts= 0.2% KNO;, T¢=
0.4% KNOg, T7= 0.6% KNO; and Tg= Control (ambient temp.)
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Table 2. Combined effect of physical and chemical methods and storage periods on vigor index of ash gourd

Vigor Index

Treatment 1 month 4 month 7 month
T, 0.75 jk 1.32 fgh 1.53 de
T, 0.85ijk 1.27 gh 1.77 ef
T; 0.90 ij 1.40 efgh 1.68 cd
T, 0961 1.44 efg 1.57 de
Ts 0.76 jk 1.54 de 1.89b
Ts 0.82 ijk 1.81 bc 2.13a
T 0.82 ijk 1.68 cd 1.85b
Tsg 0.69 k 1.26 h 1.40 efgh
CV (%) 6.97

T1= Hitting the seeds on a pucca floor from 1 meter height for10 times, T,= Cooling in deep freeze for 2
days, Ts= Cooling in deep freeze for 4 days, T,= Cooling in deep freeze for 6 days, Ts= 0.2% KNOs, Te=
0.4% KNO;, T;= 0.6% KNO; and Tg= Control (ambient temp.)

Like wise, the maximum vigor index (2.13) was observed in 0.4% KNO; with 7 months storage and it was
52.14% higher than control treatment with same storage period (1.40) (Table 2). But the minimum vigor index
(0.69) was observed from the control treatment with 1 month storage which was statistically at par with other
treatments of same storage period except cooling seeds in deep freeze for 4 and 6 days. Results revealed that
maximum seed germination could occur when seeds are treated with 0.4 percent KNO3 up to seven months of
storage along with maximum vigor index (BARI 2011).

CONCLUSION

Pre-sowing seed treatments for breaking dormancy of ash gourd result in higher germination and earlier seedling
emergence, strong growth, early flowering, maturity and high yields. However, from the findings, considering
seed germination percentage and vigor index of ash gourd, seed treatment with 0.4% KNO; might be induced
higher percentage of germination from seed. Thus, it might be recommended that ash gourd seeds should be
primed as seed treatment with 0.4% KNO; to break dormancy before sowing in the field for better plant
establishment, growth and yield of ash gourd.
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