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Koj pRbMD dw isrlyK : bYNgx ((Solanum melongena L.) dy bIjW dI  BMfw rn smr̀Qw 
a upr pRw eIi mMg dw pRBwv  

ividAwrQI dw nW 

Aqy dw^lw nMbr 
: j pnI q kOr  

(AY~l-2 018- bI.AY~s-24 6 -AY~m) 

mu`K ivSw : bnspqI i vigAw n 

inmn ivSw : j Iv-rswi ex ivi gAw n 

mu`K slwhkwr dw nW  

Aqy Ahu`dw 
: fw.  sI mw bydI   

pRoPYsr AYN f hY~f  

ifgrI : AYm. AYs.sI .  

ifgrI imlx dw swl  : 2020 

Koj pRbMD dy kùl pMny : 84 + vItw  

XUnIvristI dw nwm  : pMjw b KyqI bwVI X UnI vristI, luiDAwxw – 14 1 004 ,  pMj wb, 
Bwrq[ 

swr AMS 

mOjUdw AiDAYn bYNgx (Solanum melongena L.) dy pMjwb ngInw bIj  a upr kIqw i gAw[ vw FI 
Aqy A glI bIj we I  ru`q i vc̀ly BMfwrn dOrw n a umr vDx nwl bI j dI Tosqw Aqy ivvhw irkqw dy 
ilhw z nwl bYNgx dy bI jW dI  guxvqw burI  qrHW pRBw ivq huMdI hY[ i e s AiDAYn dw a udyS bYN gx d y 
bIj W dI  guxvqw Aqy BMfwrn smr`Qw a upr v`Ko-v`Kry pRw eIi mMg a upcw rW dy pRBwv dw mu lW kx krnw 
sI[ bYNgx dy qw z y bI jW nUM do SyRxI AW iv`c vMi fAw igAw[ ie hnW iv`coN G`t Tosqw leI ie `k lwt dy 
bIj W nUM Aqy vDyry Tosqw leI dUj I lwt dy bIj W dI qyz I eyi jMg kI qI  ge I[ G `t Aqy vDyry Tosqw 
vw ly bIj W nUM 25oC qw pmw n a upr 12 GMi tAW leI KNO3 (1%), GA3 (100ppm), KH2PO4 (0.1M), 

PEG 6000 (30%) Aqy H2O nwl soi DAw igAw[ bIj W nmI ri hq QYlIAW iv`c Br ky 12 mhIinAW 
leI rYPirj rytr (4

o
C) ivc̀ r`i KAw igAw[ i es dw a udyS ie h dyKxw sI ik kI pRweIi mMg 

a upcwrW nw l bIj  dI Tosqw iv`c suDw r huMdw hY Aqy pRwe Ii mMg qoN hox vwly Pwi e dy BMfw rn dOrwn 
brkrw r ri hMdy hn i k nhIN[ BMfw rn dOrwn hr iqMn mhI ny dy AMqrw l qy Bw v z Iro, iqMn, Cy, nON 
Aqy 12 mhIinAW mgroN bIjW nUM k̀i FAw igAw[ iPzIE lwj Ikl (puMgrn pRqISqqw, puMgrn dI 
gqI , puMgrn le I l`gy AOsq idn, AMkurW dI  lMbw eI , j VH dI lMbwe I, qxy dI  lMBweI , sùky AMkur dw 
Bw r Aqy AMkur dw Tosqw sUckW k) Aqy j Iv-rswixk (ku`l GulxSIl SUgr, ku`l GulxSI l pRotIn, 
AlPw-AYmw e Ilyz gqIivDI Aqy iJ`lI siQrqw sUckW k, scw rc dI mwqrw, ku`l PRI AYmw eIno 
AYisf) mwpdMfW dy AW kVy drj  kIqy gey[ BMfwrn smyN iv`c vwDw hox nw l, G`t Aqy vDyry Tos 
bIj W iv`c dI  guxvqw iv`c Pz IElwjIkl Aqy jIv-rswie xk guxW dy ilhw z nw l kmI  Aw eI[ swry 
dy swry pRw eIimMg a upcwrW nw l Ax- a upcw rq bIj W dy mukwbly a upcwrq bIjW dy puMgrn mwpdMfW 
iv`c suDw r kI qw hwlWi k suDwr dI dr v`Ko-v`KrI sI[ swry dy swry a upcwrW i v`coN , GA3 (100ppm) 

Aqy ie s mgroN KNO3 (1%) vw lw a upcw r BMfwrn dy 12 mhIi nAW mgroN  vI a u~cy Aqy G `t Tos 
bIj W leI sB qoN vDI Aw a upcw r sI[ 

muK̀ Sbd: bYNgx, bIj , pRw eIi mMg, puMgrnw,  GA3, BMfw rn 

 

 

__________________          ________________ 
  mu`K slwhkwr dy hsqwKr              iv`idAwrQI dy hsqwKr 
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CHAPTER –I  

INTRODUCTION 

Brinjal (Solanum melongena L.) is a vegetable crop of Solanaceae family grown for its 

nutritious and edible fruits. India is considered as centre of origin of Brinjal (Bhaskar and 

Ramesh 2015). Major brinjal yielding countries other than India are China, Egypt, Japan, Italy, 

Syria, Spain, Iraq, Turkey, Indonesia and the Philippines. In India, brinjal is cultivated in an 

area of about 0.73 million hectares with average production of about 17.53 metric ton per 

hectare for both consumption as well as export (FAO 2018). Brinjal is a healthy low-calorie 

vegetable, rich in proteins, carbohydrates, fibres, minerals and vitamins (Bhavyasree and 

Vinothini 2019). Improved quantitative production of brinjal is required to meet its increasing 

demand for its nutritive and therapeutic properties. In general, by improving seed quality with 

different ameliorating techniques agricultural productivity can be increased by 20 to 25 percent 

(Raj and Raj 2019). 

Good quality seed is the basic input for successful agriculture (Raj and Raj 2019). A 

vigorous seed lot is the one that has the potential to perform well under wide range of 

environments (Finch-Savage and Bassel 2016).  Normally, viable seeds have the highest seed 

vigour close to maturity having maximum physiological potential but the vigour successively 

declines during field weathering, harvesting, seed extraction from fruit, seed drying and storage 

(Marcos-Filho 2015). Depending upon the consumption, export and various other factors 

brinjal seeds need to be stored for up to two to three sowing seasons. Seeds are very sensitive to 

their surrounding environmental conditions, especially when they are stored for long period of 

time. During prolonged storage, seed quality in terms of vigour and viability severely declines 

as a result of the degenerative process of natural physiological ageing (Shaban 2013). 

Successful seed germination is one of the crucial phases in the life cycle of the plant (Shoab et 

al 2012). Poor and delayed germination, decline of seed vigour and slow rate of field 

establishment of aged seeds ultimately leads to lower yield and economic loss to the farmers. 

Natural seed deterioration is inevitable but the rate of deterioration can be controlled. Rate of 

seed ageing process depends on the ability of seed to resist degradation (Mohammadi et al 

2011). Appropriate storage conditions and seed priming techniques help reduce the rate of seed 

deterioration and also reverse its detrimental effects (Ghassemi-Golezani et al 2012). 

Seed longevity is the time span during which seed remains viable (Sano et al 2016). 

Seed longevity and rate of ageing are greatly influenced by storage temperature, relative 

humidity of air, moisture content of seed and initial seed viability (Rajjou and Debeaujon 

2008). Seed priming is a useful way of seed invigouration that delays the process of seed 

deterioration and improves the physiological status of the seed (Kumar et al 2017). It is a 

simple and cost effective pre-sowing treatment which involves slow and controlled uptake of 
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water by the seed to start pre-germinative metabolic processes and drying back before radicle 

protrusion to prevent the loss of desiccation tolerance (Hussain et al 2016). During priming, 

seeds are permitted to enter the metabolism activation stage of germination but are dried back 

to their original moisture content to prevent its entry into the radicle emergence phase of 

germination (Ashraf and Foolad 2005). Seed priming aims to control seed hydration by 

lowering water potential in the seed environment. Seed imbibition, during priming, triggers 

many metabolic processes such as synthesis and action of hydrolytic enzymes which results in 

the hydrolysis of storage material into simple form, followed by drying to prevent embryo 

development and radicle emergence (Zhao et al 2018). 

Upon subsequent rehydration, germination performance of primed seeds is improved in 

comparison to un-primed seeds (Yuan et al 2010). Seed priming is capable of reversing the 

causes of seed deterioration like loss of membrane integrity (McDonald 1999). It repairs the 

age related cellular and sub-cellular metabolic damage of low vigour seeds that may 

accumulate during seed development (Aswin et al 2019). Priming reduces germination time, 

enhances the uniform field emergence of the seedling, increases germination percentage and 

improves seed vigour (Nawaz et al 2013). The response of seed to priming treatment depends 

on oxygen supply to the seed (Nascimento 2003), priming agent employed (Farooq et al 2005) 

and osmotic potential of priming solution (Arif et al 2008). The efficacy of chemical agents for 

seed priming is variable, but they can improve crop growth and yield under normal as well as 

stressed conditions (Naqve et al 2018).Various common seed priming techniques include 

hydro-priming (soaking seeds in pre-determined amounts of distilled water), osmo-priming 

(soaking seeds in osmotic solutions like PEG), hormonal priming (treating seeds with hormones 

like GA3), halo-priming (soaking seeds in solution containing in organic salts) and solid matrix 

priming (mixing seeds with organic or inorganic solid materials and water in definite 

proportions) (Venkatasubramanian and Umarani 2007).  Priming improves germination 

percentage, fresh and dry biomass and seed vigour in tomato (Prabha et al 2016).The priming 

of medium and low vigour eggplant seeds with osmo-priming solution (PEG 6000) with 

subsequent drying increases their vigour (Gomes et al 2012). The treatment of eggplant seeds 

with GA3 improved the physiological seed parameters like speed of germination, seedling 

emergence and seedling length (Neto et al 2017).  

 The primed seeds are dried back to their original moisture content for long term 

storage under suitable conditions. During the process of seed priming, the seeds that pass the 

stage of activation of physiological processes, could germinate well under variable 

environmental conditions as compared to un-primed seeds (Rehman et al 2017). Improved 

viability in primed and stored seeds has been reported by various authors (McDonald 1999, 

Parera and Cantliffe 2010, Dearman et al 2008, Venkatasubramanian and Umarani 2010), Seed 
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viability was improved in primed rice seeds when stored under appropriate conditions of low 

temperature and low relative humidity (Wang et al 2018). 

 In the present study, attempts were made to enhance the storability of brinjal (Solanum  

melongena L.) seeds through vigouration techniques. Germination test and seed vigour test 

offers scope and possibility to determine the vigour of a seed lot so that its emergence and 

storage performance can be assessed. Accelerated ageing method was used to investigate 

storability of seeds.  High and low vigour seed lots were undertaken for physiological and 

biochemical investigations after priming and subsequent storage durations. In Brinjal, very little 

work has been reported so far. Therefore, by studying the storability of primed seeds, it would 

be possible to know whether the priming treatments improve the seed vigour and also retain the 

advantages obtained from priming during storage. This information would be beneficial for the 

farmers. 

Considering the above, the present study was conducted with the following objectives: 

1. To study the efficacy of seed priming on improving viability of low and high vigour 

seeds of brinjal. 

2. To study the effect of priming on storability of low and high vigour brinjal seeds. 
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CHAPTER – II 

REVIEW OF LITERATURE 

Seed is a living entity whose quality is affected by various environmental factors. A 

good quality seed is a key to successful agriculture (Shoab et al 2012). Seeds are rarely sown 

immediately after harvesting. Appropriate seed storage after harvest is essential in order to 

sustain their good physical and physiological condition from the time of harvest till planting 

(Agrawal 1995). Despite low water content in desiccation-tolerant seeds, molecular and 

metabolic changes can occur during dry storage of seeds and result in reduced seed viability 

(Rajjou and Debeaujon 2008). During long-term storage seeds undergo deterioration as a 

result of natural ageing. Seed deterioration process is irreversible, cumulative, unpreventable 

and degenerative which causes progressive decline in seed quality, viability and vigour when 

sown after storage (Kapoor et al 2011). The rate of ageing process is influenced by 

environmental and genetic factors such as storage conditions, seed moisture content and seed 

quality (Walters et al 2005). The process of seed deterioration under laboratory conditions 

essentially mimics natural ageing, however, the rate of deterioration is speeded up making it 

possible to generate low vigour seeds within  short time span to study ageing induced 

physiological and biochemical changes (Jain et al 2006). 

2.1 Impact of accelerated ageing on physiological and biochemical parameters  

 A significant decline in physiological parameters like germination, root length, shoot 

length, vigour and weight of seedlings was recorded in tomato seeds aged through accelerated 

ageing as compared to control (Nigam et al 2019). Decrease in the antioxidant enzyme 

activity and soluble protein content suggested increased protein oxidation and loss of 

functional properties. Likewise Vijayalakshmi et al (2014) recorded gradual reduction in 

speed of germination in tomato seeds with increase in accelerated ageing at 100% relative 

humidity and 40±1ºC for 10 days.  A similar declining trend in physiological parameters was 

observed in okra hybrid seeds after accelerated ageing at 40±1ºC and 85±5% relative 

humidity for 4, 8, 12 and 16 days (Keshavulu et al 2012). A significant increase in seed 

moisture content and considerable decrease in seed germination ability and vigour was 

recorded in artificially aged five varieties of rice seeds as compared to control by (Kapoor et 

al 2011). A linear decrease in seedling vigour with a concomitant increase in mean emergence 

time and electrical conductivity in aged cotton seeds suggested that seed damage by 

accelerated ageing might be due to membrane disintegration and inactivation of enzyme 

systems (Basra et al 2003). 

 Various biochemical studies were also undertaken by various authors to study 

metabolic changes in the seed during accelerated ageing. In tomato seeds total soluble protein 

content markedly declined after artificial ageing at 40º C and 90% relative humidity in tomato 
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seeds resulting in reduced concentration as compared to non-aged seeds (Koti et al 2007). In 

maize seeds a considerable decrease in the α-amylase activity and protein content in aged 

maize seeds was recorded (Satish and Sundareswaran 2010). Similar results of decrease in 

protein content with ageing was recorded by Radha et al (2014) in maize seeds and Jain et al 

(2006) in radish seeds.  Accelerated ageing of wheat seeds resulted in increase in electrical 

conductivity, decrease in total soluble sugar content and also, marked decline in protein 

content with increased ageing duration (Shaaban 2016). Reduction in total soluble sugar 

content and increase in reducing sugars was reported in aged Safflower seeds (Onder et al 

2020). Similar observations of decreased total soluble sugars due to ageing process were also 

reported in mung bean seeds (Murthy et al 2003), in canola seeds (Wang et al 2018) and in 

Chinese cabbage seeds (Jiang et al 2018). In Capsicum seeds a considerable drop in the 

activity of α-amylase was observed after ageing. Protein studies further sustained the fact that 

seed deterioration is due to adverse effect of ageing on seed protein (Bhanuprakash et al 

2010).  

2.2 Seed priming 

The accelerated ageing test combined with storage experiment could be a promising 

technique for estimating the storage potential of seed lots. Seed storage under optimal 

conditions is essential for the preservation of seeds usually till next sowing season. Various 

seed vigouration techniques like seed priming can be employed to improve seed quality as 

well as maintain it during seed storage. 

Seed priming is a physiological method of controlled hydration and drying to enhance 

sufficient pre-germinative metabolic process for rapid germination (Chen et al 2010).  

Priming technique induces imbibitions and a set of biochemical changes such as enzyme 

activation, metabolism of germination inhibitors, repair of cell damages to promote 

germination (Farooq et al 2010). The basic principle of seed priming is the controlled 

hydration of seeds by maintaining low water potential of imbibing solution (Nawaz et al 

2013). Priming promotes seed germination under three phases such as imbibition, activation, 

and growth. During the imbibition stage, the water uptake promotes protein synthesis and 

respiratory activities through messenger ribonucleic acid (mRNA). The second stage is related 

to the initiation of different physiological activities related to germination such as restoration 

and repair of metabolic activities like protein synthesis, mitochondria synthesis, and alteration 

in soluble sugars (Varier et al 2010). Seed priming typically involves an extension of phase II, 

which in turn permits the completion of repair processes (Bray 1995). The osmotic potential 

of dry orthodox seeds is very low (Roberts and Ellis 1989). Reducing the environmental 

osmotic potential slows down water uptake and extends the duration of phase II, which is the 

aim of seed priming (Bray 1995). During priming, the seeds that have passed through the 
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second stage could germinate under variable environmental conditions as compared to 

unprimed seeds (Corbineau and Come 2006). Priming enhances seed performance by 

increasing germination rate and uniformity which results in faster and better seedling 

establishment (Powell et al 2000). The most important advantage of priming technique is 

reducing the time period between sowing and emergence as this plays a key role in crop 

establishment (Singh et al 2015). The positive effects of seed priming are attributed to various 

biochemical changes such as improvement of the antioxidant defense system, restoration of 

metabolic activities through the synthesis of proteins and nucleic acids (RNA and DNA) and 

also repair the damaged membranes. (Di Girolamo and Barbanti 2012).   

Metabolic potential of primed and stored okra and beet root seeds enhanced with 

better membrane integrity, higher protein content, dehydrogenase activity and alpha amylase 

activity as compared to control seeds (Kuppusamy and Ranganathan 2014). Similarly higher 

seed protein content, amylase activity, dehydrogenase activity and reduced electrical 

conductivity was reported in  tomato, eggplant and chilli seeds  (Venkatasubramanian and 

Umarani 2010). 

2.2.1 Effect of various priming treatments on seed viability and vigour  

1. Hydropriming 

 Hydro-priming is a simple and economical technique in which seeds are imbibed in 

sufficient amount of water for a specific period and dried to a certain moisture level before 

sowing (Singh et al 2015). Hydropriming improved the germination percentage, germination 

index, mean germination time, seedling vigour index, seedling growth as compared to 

unprimed seeds in tomato and brinjal (Patel et al 2017). Tomato seeds gave greater 

germination percentage and reduced mean germination time when compared to control 

(Anese et al 2011). Similarly, hydropriming improved germination parameters like emergence 

and seedling dry weight in rice seeds (Matsushima and Sakagami 2013). It also increases 

mean germination of cotton seeds as compared to non-primed seeds (Basra et al 2003) and 

had a promotive effect on germination performance of water melon (Huang et al 2002),  lentil 

(Ghassemi-Golezani et al 2008) and groundnut (Sepehri and Rouhi 2017) seeds. In all these 

cases, hydropriming markedly improved final germination percentage, germination rate, 

seedling length and vigour index while reported a marked reduction in mean germination time 

and electrolyte leakage as compared to non-primed seeds. In green bell pepper seeds, (Uche et 

al 2016) a significant enhancement in germination parameters with reduced mean germination 

time and emergence time due to hydropriming was reported.   Hydro-priming of aged 

chickpea seeds repaired seed deterioration and enhanced their performance (Ghassemi-

Golezani et al 2012). In maize seeds also, hydropriming increased final germination 

percentage and improved seedling vigour as compared to control (Dezfuli et al 2008). Other 
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beneficial effects of hydropriming were reported in lentil seeds by Saglam et al (2010) and in 

cow pea by Singh et al (2011). 

         The electrical conductivity of seed leachate was reduced and total soluble sugar 

content increased in hydroprimed seeds in comparison to control in chickpea seeds as 

(Lamichaney et al 2018). Amooaghaie et al (2010) reported a rise in the concentration of 

soluble protein and improved membrane integrity after hydropriming followed by drying in 

tomato seeds. Tomato, chilli and Eggplant seeds resulted in marked increase in protein and 

amylase activity while significant reduction in electrical conductivity of seed leachate 

(Venkatasubramanian and Umarani 2010). Similar results were recorded by Kuppusamy and 

Ranganathan (2014) in okra seeds. In sugar beet seeds, Mukasa et al (2003) observed high 

levels of α-amylase activity and more soluble sugar by dry weight in primed seeds than in 

control seeds. Sepehri and Rouhi (2017) found significant increase in the soluble sugars and 

proteins after priming of aged groundnut seeds. 

2. Osmopriming with PEG 

             In osmopriming, the seeds are imbibed in solution of low osmotic potential like 

sugars (sorbitol, mannitol, etc.) or polyethylene glycol (PEG) instead of pure water, followed 

by surface drying or redrying to their original weight. Polyethylene glycol (PEG) is the most 

common substance used to control water potential in primed seed due to its nontoxic nature 

and large molecular size (6000– 8000  mw) that prevents its penetration into the seed 

(Thomas et  al 2000) . Osmopriming of a variety of seeds with PEG has been found to be 

beneficial in improving seed physiological and biochemical parameters as reported by various 

authors. 

 A sharp increase in germination rate was observed in tomato seeds primed with PEG. 

It also had a considerable effect on root length, shoot length and total fresh weight as 

compared with unprimed seeds (Zhang et al 2012, Mirabi and Hasanabadi 2012) . Fresh seeds 

of four tomato cultivars were subjected to osmopriming with -1.1 MPa aerated solution of 

PEG resulted in lower electrical conductivity of seed leachate and improved germination 

parameters including germination percentage, shoot length, root length, seedling dry weight 

and seedling vigour (Farooq et al 2005). Zang et al (2015) reported positive effect of priming 

treatment with PEG, on germination performance and seedling establishment in Sorghum 

seeds. Okra seeds primed with 5% PEG solution showed increase in germination percentage 

and reduced number of days to seed germination as compared to other treatments and control, 

indicating better establishment of Okra crop after priming with PEG (Kaur et al 2015, Ali et 

al 2016). In chickpea also, priming treatment with 20% PEG 6000 for 12 hours had more 

pronounced effect on germination performance and vigour among other osmopriming 

treatments (Kumar et al 2017). Priming of artificially aged sweet pepper seeds with -1.5 MPa 



 8

PEG solution was effective in improving seed quality which may be attributed to 

accumulation of antioxidants and improvement of cell membrane integrity (Siri et al 2013). In 

soybean seeds also, different concentrations of polyethylene glycol as priming media and 

different priming durations showed significant increment in the germination percentage, seed 

vigour as well as sharp reduction in seed quality parameters mainly mean days to germination 

and electrical conductivity of seed leachate  (Sadeghi et al 2011). Osmopriming with PEG 

significantly enhanced the seed emergence and yield of soybean compared to control (Arif et 

al 2008). Chilli seed treatment with PEG at 25ºC resulted in maximum germination 

percentage and vigour index as compared to unprimed seeds (Stephen et al 2018). 

 In chickpea seeds, a significant rise in the total soluble sugars after priming with PEG 

-1.0MPa as compared to the unprimed control seeds was recorded (Lamichaney et al 2018). 

Kubala et al (2015) found positive association of improved germination in PEG osmoprimed 

Brassica seeds with protein synthesis. In Common bean seeds, protein content in seeds 

reduced with increasing level of ageing but priming had a positive effect on aged seed 

showing that osmopriming had the ability to ameliorate the ageing effect and restored protein 

content and germination characteristics (Amanpour and Sedghi 2012).  Likewise in tomato, 

osmopriming with PEG 6000 (-0.5MPa and -1.0MPa) increased soluble protein content of 

seed as compared to unconditioned seed (Pandita et al 2003). Osmopriming induces the 

synthesis and activation of enzymes catalyzing the breakdown and mobilization of reserve 

substances Varier et al (2010). Khan (1992) indicated that protein and enzyme synthesis were 

increased by osmo-conditioning suggesting that this treatment makes precursors used for 

macromolecular synthesis available to the seeds. In Okra seeds, electrical conductivity of the 

seed leachate of PEG treated seeds was significantly lower than unprimed seeds indicating 

increased stability of membrane due to osmopriming (Ali et al 2016). Suksoon and Jaehyeum 

(2000) noticed that osmopriming of rice seeds with PEG solution at –0.6 MPa for 4 days at 

15ºC increased the α-amylase activity and they also reported that amylase activity was 

positively correlated with the total soluble sugar content in such primed seeds. Jungmoon and 

Suksoon (2004) reported that osmopriming of sweet corn seeds with –1.2 MPa of PEG 8000 

solution at 15ºC for 2 days resulted in increased α-amylase activity, total soluble sugars and 

decreased electrolyte leakage in such seeds. 

3. Halopriming with KNO3 and KH2PO4 

Halopriming is a priming technique of imbibing seeds in the aerated solutions of 

inorganic salts (potassium nitrate, sodium chloride, calcium sulfate, and calcium chloride) of 

variable concentration for varied durations followed by drying. In brinjal seed germination 

traits improved after priming the seeds with salt solutions of -0.5MPa KNO3 and -0.5MPa 

NaCl (Shahlaei et al 2009). In Soybean seeds, seed priming with KNO3 at 6gL
-1

 concentration 
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increased the germination percentage and seedling dryweight (Ahmadvand et al 2012). 

Similar results in soybean seeds were also obtained by Mohammadi (2009). Farooq et al 

(2005) had reported earlier and synchronized germination and emergence in primed tomato 

seeds as compared to the control. Maximum radical and plumule length was noted in seeds 

primed with KNO3. Lettuce seeds primed with KNO3 had higher germination percentage, root 

and shoot length and seedling fresh weight than non-primed seeds under saline conditions as 

reported by Nasri et al (2011). The hot pepper seeds, haloprimed with KNO3 and osmoprimed 

with PEG had better speed of germination than hydroprimed and control seeds (Pandita et al 

2007). In cowpea, Singh et al (2014) used KNO3 as priming solution with three levels of time 

durations (6, 8, and 10 h). The results showed that in comparison to unprimed treatments, 

halo-priming was proved superior in terms of all germination and growth parameters. Farooq 

et al (2007) found that melon seeds primed with KNO3 performed better than those primed 

with CaCl2. Priming in KNO3 solutions at low concentrations improved the germination rate, 

uniformity and a marked improvement in seedling dry weight. 

  In tomato seeds, quality of both high and low vigour seeds was enhanced using 

KH2PO4 as a priming agent which led to an increase in germination percentage and seedling 

vigour (Aswin et al 2019). Seed priming with 1% KH2PO4 for 6 hours showed an increased 

physiological performance in both fresh and aged seeds of maize hybrids and this effect was 

more pronounced in aged seeds (Sathish et al 2011). Likewise, low vigour sunflower seeds 

primed with KH2PO4 had better germination related parameters like radical length, plumule 

length, and root fresh weight as compared to unprimed low vigour (Kausar et al 2009). In 

wheat seeds also priming with KH2PO4 improved germination characteristics (Yari et al 

2010). In cucumber seeds, among various priming chemicals used, KH2PO4 and KNO3 were 

found to show significant improvement in seed germination and vigour of both high and low 

vigour seeds over control seeds (Pandey et al 2017).   

  Different biochemical changes associated with halopriming with KNO3 and KH2PO4 

have been reported by various authors in a variety of seeds. In tomato, a significantly lower 

electrolyte leakage in seeds treated with 25mM KNO3 as compared to control was observed 

(Nawaz et al 2011)  indicating membrane stability of seeds after priming. Further, an increase 

in the α-amylase activity and total soluble sugar content was reported in haloprimed seeds but 

maximum response was observed in seed primed with KNO3. Likewise, halopriming with 

KNO3 led to increased α-amylase activity and total soluble sugar content in marigold seeds 

(Afzal et al 2009) and  increased total soluble protein content in tomato seeds (Pandita et al 

2003). Pandey et al (2017) evaluated the effect of priming with KH2PO4 and K2HPO4 on high 

and low vigour cucumber seeds. The enhancement in seed viability and vigour in primed 

seeds was due to low membrane injury coupled with high enzyme activities of dehydrogenase 
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and amylase. The reduced seed leachate values of primed seeds indicated that priming 

initiates the process of repair by stabilizing membrane integrity. In both low and high vigour 

seeds, priming led to had higher α-amylase activity as compared to unprimed cucumber seeds. 

In sunflower seeds primed with KH2PO4 lower electrical conductivity and higher α-amylase 

activity was recorded as compared to unprimed seeds (Manjunatha et al 2018).  

4.  Hormonal priming 

 Seed imbibition in the presence of plant growth regulators also known as hormonal 

priming has a direct impact on seed metabolism. Hormonal priming improves germination 

and emergence of various crops (Carvalho et al 2011).  Improved seed germination due to 

GA3 priming might be due to its effect on stored food within seeds (Abu-Muriefah 2017). The 

presence of adequate amount of GA3 in seeds is known to stimulate the synthesis and 

production of the hydrolases, mainly α- amylase, releasing sugars, resulting in the 

germination of seeds. 

  Eggplant seed treatment with GA3 enhanced speed of germination and seedling 

emergence (Neto et al 2017). GA3 enhanced seed vigour, germination percentage and shoot 

length in tomato cultivar  (Jyoti et al 2016; Hussain et al 2012). Priming maize seeds with 

100ppm GA3 increased the germination percentage and improved seed vigour (Kumari et al 

2017). In aged French bean seeds priming with GA3 and Ethrel improved the seed quality and 

showed improved seedling length, seedling dry weight which in turn improved higher 

seedling vigour index, germination speed and mean germination time (Sarika et al 2013). An 

improvement in seed germination parameters in bell pepper seeds invigourated with GA3 (200 

ppm) as compared to unprimed seeds was observed (Yogananda et al 2004). Wheat seeds 

primed with GA3 (20 ppm) recorded minimum mean germination and emergence time as 

compared to control (Khan et al 2011). Okra seeds primed with GA3+thiram recorded 

maximum germination percentage, emergence, speed of germination and vigour index 

followed by priming with GA3 but seedling length and seedling dry weight were more in GA3 

primed seeds compared to minimum germination attributes in control (Singh et al 2004). 

Pretreatment of maize and pea seeds with GA3 improved significantly the germination and 

seedling growth of these crops (Tsegay and Andargie 2018). Priming also alleviated the 

inhibitory effect of salt stress on germination characters. Onion seeds treated with different 

concentrations of IAA, Kinetin and GA3 exhibited an increase in seed germination and 

seedling growth parameters (Yarnia and Tabrizi 2012). 

 Higher reducing and total sugars as well as higher α-amylase activity was recorded in 

spring maize seeds after hormonal priming with GA3 as compared to control seeds (Afzal 

2008). Enhancement of α-amylase activity in primed seeds may be attributed to proper 

hydration during imbibition that increased starch hydrolysis. This suggests that starch is being 
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converted into reducing sugars. Seed hormopriming with GA3 and GA3+Ethylene improved 

biochemical metabolism in rice seeds resulting in increased total soluble sugar content and α- 

amylase activity in the primed seeds as compared to non primed seeds (Simma et al 2017). 

Priming of chickpea seeds with 100ppm GA3 invigourated the performance of both high and 

low vigour seeds and improved the seed metabolism by increasing membrane stability, total 

protein content and α-amylase activity over control dry seeds (Arun et al 2016). Priming of 

groundnut seeds with 100ppm of GA3 significantly mitigated the negative effects of both 

ageing and drought stress. A significant enhancement in the total soluble sugars and total 

soluble protein in seeds primed with GA3 under stress conditions as compared to non-primed 

groundnut seeds was observed (Rouhi and Sepehri 2020). 

2.2.2 Effect of priming on storability of seeds 

 The lengths of time for which the seeds remain viable is highly variable and depend 

on species, storage durations and conditions (Siddique and Wright 2003). Appropriate storage 

conditions are necessary for maintaining the seed quality and for preservation and 

conservation of genetic resources for a considerable storage period (Pradhan and Badola 

2012). Seed moisture content and relative humidity are essential factors in determining seed 

longevity. High moisture content and presence of oxygen cause lipid auto-oxidation of seeds 

leading to rapid decline in seed quality (Ellis et al 2008). Seed ageing during storage is 

affected by temperature, seed moisture content and type of storage containers used (Walters 

2007). High storage temperature accelerates seed deterioration causing seed quality losses and 

consequently, lower germination percentage of seeds due to enhanced metabolic activities like 

premature enzymatic oxidation and denaturation of proteins resulting in lowered enzymatic 

activity of seeds prior to intended germination (Genes and Nyomora 2018). High temperature 

allows the infestation by fungi, bacteria and pests which causes damage to the seed and 

adversely affects the seed longevity. For successful storage, seeds need to be dried to moisture 

contents of less than 10% (Roberts 1973). Seeds stored at low moisture content or at low 

relative humidity in moisture impervious polythene bags or sealed plastic containers retain 

viability for longer duration (Agha et al 2004). 

In contrast to the generally positive effects of priming on seed germination 

characteristics, there are many contradictions regarding the effects of priming on seed 

longevity. Some researchers have reported that priming treatments reduce seed lifespan of 

tomato (Gurusinghe et al 2002), lettuce (Schwember and Bradford 2005), rice (Hussain et al 

2015) seeds. On the other hand in onion (Dearman et al 2008), Ranunculus sceleratus 

(Wechsberg 1994) and Digitalis purpurea (Butler et al 2009) priming improved seed storage 

capacity. 
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 Storage studies in tomato, eggplant and chilli seeds for six months after 

hydropriming, halopriming, sand matric priming and osmopriming treatments revealed that 

irrespective of the crops, the radical protrusion, germination percentage, speed of germination 

and seedling length were higher in primed as compared to unprimed control seeds indicating 

that efficacy of the treatments is retained in seed during storage besides maintaining viability 

of primed seeds (Venkatasubramanian and Umarani 2010). They also suggested that the 

problem of reduced storability of primed seeds arises only if the duration of seed priming 

extends to an advanced stage. Probert et al (1991) primed Ranunculus sceleratus seeds in 

PEG solutions for 7 days followed by drying and observed four to five fold increase in seed 

longevity when stored and suggested that besides repairing the accumulated damage, the 

priming treatment also obviated subsequent damage. Six month storage of okra and beetroot 

seeds after sand matric priming, hydropriming, osmopriming with PEG and halopriming with 

NaCl (Kuppusamy and Ranganathan 2014) showed that all the seed priming treatments were 

found to be superior over control, both initially and after storage. However, optimum duration 

of priming treatment is important as shorter duration may not be sufficient to achieve 

maximum beneficial effect of priming treatment and longer duration may permanently 

damage the seed. Thanos et al (1989) reported that osmoconditioning of pepper seeds prior to 

storage retained a high level of germinability irrespective of storage and germination 

temperature as compared to untreated seeds.  In onion seeds priming before storage delayed 

the loss of viability (Dearman et al 2008). The primed and dried onion seeds maintained 

improvements in germination even after 18 months storage. Chiu et al (2002) observed that 

primed sweet corn seeds stored at 10 or 28ºC recorded higher longevity, and showed better 

germination and vigor responses than non-primed seeds even after 12months of storage. 

Beneficial effects of hydropriming in cauliflower seeds persisted for four months under 

controlled conditions of storage (Kikuti et al 2008). Priming of pepper seeds with 3%KNO3 

and -1.5MPa PEG 6000 solutions improved the germination percentage and mean 

germination time and seeds maintained quality for four months of storage when compared 

with the control seeds (Kaewsorn et al 2019). 

 On the other hand, a decline in the primed seed longevity as compared to non primed 

seeds has also been reported. Tarquis and Bradford (1992) observed that pre-hydration of 

lettuce seeds in water or priming in -1.5 MPa PEG 8000 for various durations effectively 

accelerated seed germination rates but at the same time decreased storage life. Primed lettuce 

seeds were particularly prone to reduced longevity relative to non-primed seeds when stored 

under high temperature and high moisture conditions (Schwember and Bradford 2005).  

Storage of hydro-primed and osmo-primed rice seeds at 25ºC posed deleterious effects on 

germination and early seedling growth of rice. In addition to delayed and reduced 
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germination, storage of primed seeds also resulted in stunted growth of seedling. Compared 

with primed rice seeds, seed storage at 25ºC for 210 days had a little effect on longevity of 

non-primed seeds (Hussain et al (2015). Delayed and lower germination was recorded in 

primed tomato seeds, when stored at 30ºC for 6 months as compared with the control 

(Agerich et al 1989; Liu et al 1996). Diminished beneficial effects of hydro-priming in 

naturally aged Chinese cabbage seeds were observed after storage at 30ºC for 9 months, even 

lower than those of non-primed seeds (Yan 2017). Thus, the beneficial effect of priming in 

seed storability varies depending upon the species. 
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CHAPTER-III  

MATERIALS AND METHODS 

3.1 Plant material 

The seeds of Brinjal variety ‘Punjab Nagina’ under study, were obtained from the 

office of Director Seeds, Punjab Agricultural University, Ludhiana. 

3.2 Location 

          The experiments were conducted in the laboratories of department of Botany, College 

of Basic Sciences and Humanities, Punjab Agricultural University, Ludhiana. 

3.3 Experimental Procedure 

         The freshly harvested seeds were subjected to germination test and then divided into 

two lots. One of these seed lots was considered high vigor (germination percent > 80%) and 

the other lot was subjected to accelerated ageing to obtain low vigor seeds (germination 

percent < 65%). 

Seed germination: The seeds were surface sterilized with mercuric chloride 0.1% solution 

for 30 seconds to avoid fungal invasions followed by rinsing with distilled water. Then the 

seeds were surface dried with filter paper. Germination tests were carried out both in Petri-

dishes and by rolled paper towel method. Seed germination was carried out in Petri-dishes 

lined with moistened brown germination paper. Ten undamaged seeds were placed in each 

Petri-dish using forceps. The petri-dishes were kept in seed germinator in the dark at 25±2oC 

for 14 days and counts of germinating seeds were recorded each day. A seed was considered 

to have germinated when its radical was about 1mm long. The seeds were also kept for 

germination using rolled paper method. The thirty selected seeds were placed between two 

layers of wet germination paper towels. The paper towels were rolled and placed in upright 

position in a germinator at 25±2oC and 70% RH for 14 days (ISTA 1985). The number of 

normal seedlings were counted on the 14th day and expressed as germination percentage. 

Accelerated ageing: Accelerated ageing was carried out in desiccators. A relative humidity 

of 90% was achieved by placing super saturated solution of NaCl in the base of the 

desiccators (Wexler and Hasegawa 1954). A wire mesh was placed above the solution. The 

seeds were weighed and then spread in a single layer in an open Petri-dish and this Petri-dish 

was placed above the wire mesh. The lid of the desiccator was sealed with the grease and 

placed at 45oC for 7 days in an incubator to obtain low vigor seeds. The seed weight was 

recorded again after the ageing period. The aged seeds were dried in shade for two days  to 

regain the original weight (Delouche and Baskin 1973). 

3.4 Seed priming  

Low and high vigor Brinjal seeds were primed in solutions of KNO3, KH2PO4, PEG 

6000, GA3 and water. Petri-dishes (14.0 cm) were lined with two layers of germination paper 
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and moistened with priming solution to thoroughly drench the germination paper. The seeds 

were placed on these for 12 hours for controlled imbibition of priming solution. The 

following concentration of solutions were used for priming    

i. 1% KNO3 (10g of KNO3 in distilled water and volume was made up to 1000ml. 

ii.  0.1 M KH2PO4  (13.61g of KH2PO4 in distilled water and volume was made up 

to 1000ml) 

iii.  30% PEG 6000  (300g of PEG 6000 in distilled water and volume made up to 

1000ml)  

iv.  100ppm GA3 (0.1g in small amount of ethanol and volume made to 1000ml 

with distilled water) 

v. Distilled water 

At the end of priming treatment, the seeds were rinsed in water to remove any 

adhering salts, blotted dry and weighed. These were then spread out in a thin layer for drying 

under shade for three days to regain their original moisture content. 

3.5 Seed Storage 

After seed priming followed by drying, both primed high and low vigour seeds were 

packed in moisture impervious aluminium pouches separately and stored at two temperatures 

(cold storage at 4oC and room temp 25oC).The seeds were then drawn at tri-monthly intervals 

and physiological and biochemical observations were recorded. 

3.6 Observations: 

Observations were recorded at the end of priming treatment and after various storage 

durations. 

1. Physiological observations 

i. Germination percentage:  

The seeds were surface sterilized and dried before germination the seeds were surface 

sterilized with 0.1% mercuric chloride solution for 30 seconds to avoid fungal invasions 

followed by rinsing with distilled water. Thereafter, the seeds were blotted dry. Seed 

germination was carried out in petri-dishes lined with moistened brown germination paper. 

Ten undamaged seeds were placed in each Petri-dish using forceps. The Petri-dishes were 

kept in seed germinator in dark at 25±2oC for 14 days and counts of germinating seeds were 

recorded each day. Seeds were considered to have germinated when the radical was about 

1mm long. The seeds were also kept for germination using rolled paper method. The selected 

thirty seeds were placed between two layers of wet germination paper towels. The paper 

towels were rolled and placed in upright position in a germinator at 25±2oC and 70% RH for 
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14 days (ISTA 1985). The number of normal seedlings were counted on the 14th day and 

expressed as germination percentage. 

Germination percentage = 100
seedsofnumberTotal

germinatedseedsofNumber
×   

Mean Days to Germination 

Number of seeds germinated each day were counted every 24 hours for 14 days. The 

mean days to germination was calculated as per Ellis and Roberts (1981). 

                                            Mean days to germination 
Σn

ntΣ
=   

(Where n is the number of seeds, which were germinated on day t and t is number of days     

counted from the beginning of germination test.) 

ii. Speed of germination 

The number of seeds germinated was recorded daily up to day of final count. The 

speed of germination was calculated as per Maguire (1962). 

Speed of Germination = 
Yn

1)(XnXn

Y2

X1)(X2

Y1

X1 −−
+

−
+=  

Where, 

Xn – Number of seeds germinated at n
th
 count. 

Yn – Number of days from sowing to nth count 

iii. Seedling length  

Ten seedlings were selected at random. Seedling length was measured from tip of 

shoot till the tip of root with a centimeter scale. Root length (from root tip till root base) and 

shoot length (from shoot tip to shoot base) were also recorded separately. 

iv. Dry weight of seedling (mg) 

After the germination test, ten seedlings from each replication were placed in separate 

bags and dried for 24hours in a hot air oven maintained at 70oC. The dried seedlings were 

allowed to cool and weighed using an electronic balance. The average weight of the seedlings 

was recorded and expressed in milligram. 

v. Seeding Vigour Index  

i. Seedling Vigour index-I (SVI-I) was calculated by formula suggested by Abdul-Baki 

and Anderson (1973). 

             Seedling vigour index (SVI-I) = Germination % x Seedling length (cm) 
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ii. Seedling Vigour index-II (SVI-II) of seeds were calculated as per Bewly and Black 

(1994). 

             Seedling vigour index (SV-II) = Germination% x Seedling dry weight (mg) 

2. Biochemical Observations 

The contents of total soluble sugars, total starch, total soluble proteins, total free 

amino acids and activity of α-amylase were estimated from primed seeds immediately after 

priming (zero month of storage) and at tri-monthly intervals for 12 months. 

i. Total soluble sugars 

Total soluble sugars were estimated by method as given by Dubois et al (1956) and 

expressed as mg g-1 dry weight. 

Principle: Sugars react with concentrated sulphuric acid to form a dehydration product, 

5-hydroxymethyl furfural. This dehydration product then reacts with phenol and gives 

orange yellow colour and acts as chromophore.  

Reagents: 

Solution A: 80% ethyl alcohol 

Solution B: 5% phenol 

Solution C: Cold conc. H2SO4 

Extraction: Seeds weighing approximately 0.1g were homogenized in 5ml of solution A, 

in a pestle mortar, followed by centrifugation at 5000 rpm for 10 min. The supernatant 

was taken out of centrifuge tubes and 3ml of Solution A was added to the residue 

followed by centrifugation to ensure complete extraction. The supernatant from both the 

extractions were pooled. The final volume was made upto10 ml by adding distilled water 

and was used for the estimation of total soluble sugars. 

Estimation: 1ml of extract was taken in a test tube and 5ml of Solution B was added to it. 

The contents were mixed on vortex mixture. 5ml of concentrated H2SO4 was poured 

slowly and directly in the middle of the test tube to ensure proper mixing of solutions. 

The contents in the test tube were allowed to cool for about half an hour and followed by 

mixing on vortex mixture. The absorbance was measured at 490nm against blank (5ml 

5% phenol + 5ml conc.H2SO4). The concentration of total soluble sugars was calculated 

using pure glucose standards (100µg/ml) run simultaneously. 

ii. Total Starch 

Total starch was estimated as per Dubois et al (1956) and expressed as mg g-1 dry weight. 

Principle:  Starch is hydrolysed with the help of perchloric acid (HClO4) to release free 

sugars which form a dehydration product with concentrated sulhphuric acid. This 
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dehydration product then reacts with phenol which acts as a chromophore and gives 

orange yellow colour. 

Reagents: 

Solution A: 52% perchloric acid 

Solution B: 5% PhenoL 

Solution C: Cold conc. Sulphuric acid (H2SO4)  

Extraction: Starch was extracted from the residue of sugars. To this residue, 3ml of 52% 

perchloric acid (74.28 ml perchloric acid + 25.72 ml distilled water) was added and 

centrifuged for 15 min at 3000 rpm. The supernatant obtained was transferred to the 

volumetric flask. The extraction procedure was repeated with the residue to which 2ml of 

52% perchloric acid was added and again centrifuged for 15 min at 3000rpm. The 

supernatant obtained was pooled with that obtained during first extraction. The final 

volume was made to 10ml with distilled water and used for estimation of starch. 

Estimation: 1ml of extract was taken in a test tube and 5ml of Solution B was added to it. 

The contents were mixed on vortex mixture. 5ml of concentrated H2SO4 was poured 

slowly and directly in the middle of the test tube to ensure proper mixing of solutions. 

The contents in the test tube were allowed to cool for about half an hour and followed by 

mixing on vortex mixture. The absorbance was measured at 490nm against blank (5ml 

5% phenol + 5ml conc.H2SO4). The concentration of total soluble sugars was calculated 

using pure glucose standards (100µg/ml) run simultaneously. 

iii. Total soluble proteins 

Total soluble proteins were estimated as per Lowry et al (1951) and expressed as mg g-1 

dry weight. 

Principle:  Proteins in sample react with copper tartarate complex present in alkaline 

solution. The protein –copper complex then reduces to phosphomolybdate of Folin 

reagent to a blue coloured complex, which has maximum absorbance at 520nm. 

Reagents: 

A: 2% Na2CO3 in 0.1N NaOH 

B: 0.5% CuSO4 in 1% Sodium Potassium tartarate 

C: freshly prepared by mixing solution A and solution B in 50:1 ratio 

D: 1N Folin Ciocalteau phenol reagent 

E:  Trichloroacetic acid (TCA) 20% 

Extraction: 0.1g seeds were homogenized in 10ml of 0.1N NaOH and centrifuged at 

6000 rpm for 15 minutes at 4oC in a cooling centrifuge. From this 2ml supernatant was 

taken out and 2ml of 20% TCA was added and kept at 4oC for 24 hours. Thos extract was 
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again centrifuged for 15 minutes at 6000 rpm. 10ml of 0.1N NaOH was dissolved in the 

obtained residue for the estimation of total protein content in seeds. 

Estimation: To 1ml of extract, 5ml of reagent C was added, mixed on a vortex mixture 

and then kept at room temperature for 10 minutes. 0.5ml of reagent D was added and kept 

at room temperature for 30 minutes. The intensity of blue color developed, was measured 

at 520nm against blank. The concentration of protein was calculated from standard curve 

prepared by using Bovine serum albumin (BSA) as standard (10-100µg/ml). 

iv. Total free amino acids 

Total free amino acids were estimated as per Lee and Takahashi (1956) and expressed as 

mg g
-1

 dry weight. 

Principle: The amino group in the aminoacid reduces ninhydrin, giving rise to ammonia, 

carbon dioxide and an aldehyde. This reduced ninhydrin further reacts with oxidized 

ninhydrin, produces purple violet coloured complex having maximum absorbance at 

570nm. 

Reagents: 

A: 80% ethanol 

B: 0.5M Citrate buffer (pH 5.5) 

C: Standard Glycine (100µg/ml) 

D: 1% Ninhydrin solution (1g ninhydrin dissolved in 100ml of 0.5M citrate buffer) 

E: Ninhydrin reagent (1% ninhydrin solution + pure glycerol + citrate buffer, pH 5.5) 

Extraction: Total free amino acids were extracted by following the same procedure as 

was followed for extraction of total soluble proteins. The supernatant obtained during 

extraction of proteins, was used as amino acid extract. 

Estimation: To 1ml of extract, 5ml of ninhydrin reagent was added and mixed well on a 

vortex mixture. The test tubes were heated in water bath for about an hour till purple 

violet color is obtained. The test tubes were then cooled with running water. The 

absorbance was measured at 570nm using spectrophotometer. 

v. Activity of α-amylase 

The activity of α-amylase was estimated by method given by Murata et al (1968) and the 

enzyme activity was expressed as µg maltose produced /ml/min. 

Reagents: 

A: 0.1M Sodium Phosphate Buffer (0.1M Sodium phosphate dibasic solution was brought 

to pH 7.2 by adding 0.1M sodium phosphate monobasic solution as much as needed). 
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B: 1% starch solution (1g starch was dissolved in 100ml of cold distilled water. Then the 

solution was boiled and used for estimation when cooled). 

C: DNS reagent (Dinitrosalicyclic acid): 1g of DNS in 20ml of 2N sodium hydroxide and 

30g of sodium potassium tartarate made upto 100ml with distilled water 

D: 40% Sodium potassium tartarate 

E: Stock standard maltose solution (100mg of maltose dissolved in 100ml of distilled 

water) 

F: Standard maltose solution (1.0ml stock solution was made up to 10ml with distilled 

water) 

Extraction: 0.1g of seeds homogenized in 2ml of 0.1M phosphate buffer. The 

homogenized seeds are left at 4oC for 1 hour. The mixture was then centrifuged at 

10,000rpm for 15min at 4oC for 15 min. 1ml of supernatant was diluted to 10ml with 

0.1M phosphate buffer. 

Estimation: To 1ml of enzyme extract, 2ml of starch was added and incubated for about 

15min at room temperature. To this 5ml of DMS reagent was added and boiled for 

10minutes.  After cooling, 0.5ml of sodium potassium tartarate was added, to the mixture, 

to stop the reaction. The absorbance was measured at 560nm against blank. The activity 

of α-amylase was calculated using standard maltose solution (10-100µg/ml). 

vi. Membrane stability index (MSI) 

0.1g brinjal seeds were placed in test tube containing 10ml of distilled water. Incubation 

was provided for 24hrs at room temperature. The electrical conductivity of the water 

containing the sample was measured using conductivity meter and termed as (C1). Then 

the test tubes were kept in boiling water bath for 1 hour and on cooling again electrical 

conductivity (C2) was measured (Premchandra et al 1990). Membrane stability (MSI) 

was calculated using the following formula: 

100x
C2

C1C2
MSI

−
=  

Where,  

C1 is the electrical conductivity of sample before boiling 

C2 is the electrical conductivity of sample after boiling 

3.6 Statistical analysis 

 Statistical analysis of the data collected for all the physiological and biochemical 

parameters was done in factorial completely randomized design using OP STAT software. 

 



CHAPTER - IV 

RESULTS AND DISCUSSION 

The present study was undertaken to investigate the effect of different seed priming 

treatments on the storability of high and low vigour seeds of brinjal (Solanum melongena L). 

The results obtained with regard to various aspects as influenced by different seed priming 

treatments in laboratory are as follows: 

4.1 Physiological parameters 

4.1.1 Germination percentage (%) 

 Germination percentage differed significantly between the high vigour and low 

vigour seeds. In general, germination (%) decreased with an increase in the storage period. 

High vigour seeds recorded 80% germination soon after harvesting and 76.11% after 12 

months of storage. In low vigour seed a germination of 64.44% was recorded which reduced 

to 51.11% after 12 months of storage (Table 4.1a). 

Both high and low vigour seeds were given priming treatment prior to storage at 4oC. 

The priming treatments resulted in an increase in germination percentage over control. The 

extent of increase depended upon the priming treatment given. In high vigour seeds, priming 

with GA3 (seed soak in 100ppm GA3 for 12 hours) led to 98.8% germination in freshly 

harvested seeds and 86.11% germination at the end of 12 months of storage i.e. an increase of 

23.6% and 13.14% over their respective controls. Likewise in low vigour seeds, priming with 

GA3 led to 86.63% germination initially and 80.00% at the end of 12 months of storage i.e. 

34.43% and 56.53% increase over their respective controls.  

Priming with GA3 100 ppm for 12 hours improved the percentage germination in low 

vigour seeds stored for upto 12 months such that it was at par or more than that of        

untreated high vigour seeds stored for same durations (Table 4.1b). The enhancement of seed 

germination percentage by GA3 was probably, because of the activation of some enzymes that 

digested reserve food material in the endosperm more rapidly to provide sufficient energy for 

embryo growth as stated by Abu-Muriefah (2017). Similar results of improved seed 

germination through priming with GA3 were reported in seeds of eggplant (Neto et al 2017) 

and tomato (Hussain et al 2012; Jyoti et al 2016). Also, priming maize seeds with         

100ppm GA3 increased the germination percentage and improved seed vigour (Kumari et al 

2017). 
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Table 4.1a:  Effect of various priming treatments on the germination percentage of high and low vigour seeds of Solanum melongena L. stored for 

various durations. 

 

Storage duration 

0 months 3  months 6  months 9
 
months 12

 
months 

Vigour level 

 

 

Treatments 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

Vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 94.40 81.10 87.75 90.54 80.55 85.55 86.66 77.78 82.22 83.89 77.22 80.55 81.11 76.66 78.89 

0.1M KH2PO4 86.66 79.99 83.32 84.44 76.66 80.55 82.78 75.55 79.16 80.00 74.45 77.22 77.22 73.33 75.28 

30%PEG6000 85.55 75.55 80.55 82.78 75.55 79.16 82.22 73.33 77.77 80.28 71.94 76.11 78.33 70.55 74.44 

GA3100ppm 98.87 86.63 92.75 94.44 83.33 88.88 90.00 81.66 85.83 88.06 80.83 84.44 86.11 80.00 83.05 

H2O 86.66 76.66 81.66 85.00 73.89 79.44 81.67 71.11 76.39 79.72 69.44 74.58 77.78 67.77 72.77 

CONTROL 80.00 64.44 72.22 80.00 62.04 72.13 80.00 57.78 68.89 78.06 54.45 66.25 76.11 51.11 63.61 

MEAN 88.69 77.39 86.20 75.34 83.89 72.87 81.67 71.39 79.44 69.90 

CD (p=0.05) (V) 3.26 0.88 0.97 0.73 1.13 

CD (p=0.05)  (T) 5.65 1.52 1.68 1.27 1.96 

CD(p=0.05)(VXT) NS 2.15 2.37 1.80 2.78 
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Table 4.1b:  Effect of various priming treatments on high and low vigour seeds stored for various durations and their interaction on germination 

percentage in Solanum melongena L. seeds. 

Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6 months 9 months 
12 

months 
0 

months 
3 

months 
6 

months 
9 months 

12 
months 

Mean 

1% KNO3 94.40 90.54 86.66 83.89 81.11 81.10 80.55 77.78 77.22 76.66 82.99 

0.1M KH2PO4 86.66 84.44 82.78 80.00 77.22 80.00 76.66 75.55 74.45 73.33 79.11 

30%PEG6000 85.55 82.78 82.22 80.28 78.33 75.55 75.55 73.33 71.94 70.55 77.61 

GA3100ppm 98.87 94.44 90.00 88.06 86.11 86.63 83.33 81.66 80.83 80.00 86.99 

H2O 86.66 85.00 81.67 79.72 77.78 76.66 73.89 71.11 69.44 67.77 76.97 

Control 80.00 80.00 80.00 78.06 76.11 64.44 62.04 57.78 54.45 51.11 68.40 

Mean 88.69 86.20 83.89 81.67 79.44 77.40 75.34 72.87 71.39 69.90  

Overall mean 83.98 73.38  

CD(p=0.05)  

Vigour level                                                        : 0.65 

Treatments                                                             : 1.13 

Storage durations                                                   : 1.03 

Vigour level × Treatments × Storage durations   : 3.57  
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Fig 4.1:  Effect of various priming treatments on the germination percentage of high and 

low vigour seeds of Solanum melongena L. stored for various durations. 

Priming with KNO3 also enhanced the germination percentage bringing it at par or 

more than that of unprimed high vigour seed (Table 4.1b). Priming with KH2PO4 in low 

vigour seeds enhanced the percentage germination in seeds stored for upto 3 months and 

brought it at par with untreated high vigour seeds stored for the same duration (Table 4.1b). 

Aswin et al (2019) also reported similar results of increased germination percentage of low 

vigour tomato seeds with KH2PO4 and KNO3 priming treatments. The increased germination 

percentage was attributed to ion absorption by the seeds. The potassium ions have been 

reported to increase the ambient oxygen level by making less oxygen available for the citric 

acid cycle (Bewley and Black 1982). Priming with PEG 6000 (30%) for 12 hours and water 

although enhanced the percentage germination in low vigour seeds over control but this 

increase was less than percentage germination observed in high vigour seeds stored for same 

duration (Table 4.1b). 

 Thus, priming with GA3 gave maximum enhancement in germination percentage in 

both high and low vigour seeds. Higher percentage increase over control was seen in low 

vigour seeds.  Similarly, Pandey et al (2017) also reported that in cucumber, the response of 

low vigour seeds (aged) to priming was much higher as compared to high vigour seeds 

(unaged). This was possibly because priming is responsible for the repair of age related 

cellular and sub cellular damage of low vigour seeds that may accumulate during seed 

development (Bray 1995). 
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4.1.2 Speed of germination 

Speed of germination differed significantly between high and low vigour seeds at the 

end of storage period. In general, decline in speed of germination was observed with increase 

in storage period. In high vigour seeds, speed of germination was maximum in freshly 

harvested (no storage) seeds (1.71) and reduced to (0.89) after 12 months of storage. Low 

vigour seeds recorded more speed of germination in seeds not subjected to any storage (0.76) 

and (0.40) after 12 months of storage (Table 4.2a). 

 With priming treatments, an increase in speed of germination was observed. In both 

high and low vigour seeds, the highest value of speed of germination was recorded with GA3 

(100ppm treatment for 12 hours) viz., 4.92 and 2.56 respectively. Also, after 12 months of 

storage, GA3 primed high and low vigour seeds had highest speed of germination viz., 3.69 

and 1.87 respectively as compared to other priming treatments (Table4.2a) indicating that the 

positive effect of GA3 priming is retained even after 12 months of storage period. Kumar and 

Singh (2013) also observed highest speed of germination in bitter gourd seeds, when treated 

with GA3 100ppm.  

 The possible reason for enhanced speed of germination after GA3 priming lies in the 

fact that application of GA3 accelerates the pre-germinative metabolic processes which gives 

primed seed a head start over the unprimed seed for radical protrusion (Varier et al 2010). 

The minimum speed of germination was observed in untreated seeds which might be ascribed 

to slow rate of metabolism in unprimed seeds. The speed of germination was reported to be 

comparatively lesser in the non-primed seeds. Similar findings of improved speed of 

germination with priming treatments was reported in seeds of bell pepper (Yogananda et al 

2004), French bean (Sarika et al 2013), Okra (Singh et al 2004) and onion seeds (Yarnia and 

Tabrizi 2012). 

 The speed of germination at the end of each storage duration was influenced by 

interaction between vigour levels of seed and the priming treatment. Within each storage 

duration, the values of speed of germination of GA3 primed low vigour seeds were 

significantly more than values of non-primed high vigour seeds (Table 4.2a).  While speed of 

germination of low vigour seeds primed with KNO3, KH2PO4 and PEG was at par with the 

unprimed high vigour seeds within each storage duration (Table 4.2a). 

 While there is significant difference in the speed of germination within each storage 

duration but the interaction between seed vigour, priming treatments and storage duration is 

non-significant which means the priming treatments have improved the speed of germination 

even in low vigour seeds and brought it at par with that of high vigour seeds (Table 4.2b). 
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Table 4.2a:  Effect of various priming treatments on the speed of germination of high and low vigour seeds of Solanum melongena L. stored for 

various durations. 

 Storage duration 

0 months 3 months 6  months 9 months 12
 
months 

Vigour level 

 

 

Treatment 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 3.83 1.88 2.85 2.70 1.87 2.29 2.42 1.69 2.05 2.13 1.47 1.80 1.84 1.25 1.55 

0.1M KH2PO4 2.85 1.64 2.20 2.55 1.28 1.92 2.42 1.15 1.78 2.14 0.98 1.56 1.79 0.82 1.31 

30%PEG6000 2.82 1.71 2.27 2.50 1.59 2.04 2.00 1.37 1.68 1.72 1.11 1.42 1.45 0.86 1.15 

GA3100ppm 4.92 2.56 3.74 4.87 2.41 3.64 4.48 2.20 3.34 4.09 2.03 3.06 3.69 1.87 2.78 

H2O 1.96 1.01 1.48 1.83 0.90 1.37 1.50 0.78 1.14 1.29 0.67 0.98 1.08 0.55 0.81 

CONTROL 1.71 0.76 1.24 1.61 0.70 1.16 1.33 0.62 0.97 1.11 0.51 0.81 0.89 0.40 0.64 

MEAN 3.01 1.58 2.68 1.46 2.36 1.30 2.08 1.13 1.79 0.96 

CD (p=0.05) (V) 0.21 0.14 0.13 0.12 0.10 

CD (p=0.05) (T) 0.35 0.25 0.22 0.21 0.18 

CD(p=0.05) (VxT) 0.50 0.35 0.32 0.29 0.25 
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Table 4.2b:  Effect of various priming treatments on high and low vigour seeds stored for various durations and their interaction on speed of 

germination in Solanum melongena L. seeds. 

Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6 months 9 months 
12 

months 
0 

months 
3 

months 
6 

months 
9          

months 
12 

months 
Mean 

1% KNO3 3.83 2.70 2.42 2.13 1.84 1.88 1.87 1.69 1.47 1.25 2.11 

0.1M KH2PO4 2.85 2.55 2.42 2.14 1.79 1.64 1.28 1.15 0.98 0.82 1.77 

30%PEG6000 2.82 2.50 2.00 1.72 1.45 1.71 1.59 1.37 1.11 0.86 1.71 

GA3100ppm 4.92 4.87 4.48 4.09 3.69 2.56 2.41 2.20 2.03 1.87 3.31 

H2O 1.96 1.83 1.50 1.29 1.08 1.01 0.90 0.78 0.67 0.55 1.16 

Control 1.71 1.61 1.33 1.11 0.89 0.76 0.70 0.62 0.51 0.40 0.96 

Mean 3.01 2.68 2.36 2.08 1.79 1.58 1.46 1.30 1.13 0.96  

Overall mean 2.39 1.29  

CD(p=0.05)  

Vigour level                                                           : 0.07 

Treatments                                                             : 0.11 

Storage durations                                                   : 0.10 

Vigour level × Treatments × Storage durations  : NS 



 

Fig. 4.2:  Effect of various priming treatments on the speed of germination of high and 

low vigour seeds of Solanum melongena 

4.1.3 Mean days to germination  

 A significant difference in the mean days to germination was observed in high and 

low vigour seeds. In general increase in mean days to germination was observed after seeds 

had been stored for various durations. The high vigour seeds had minimum mean days t

germination (4.48) upon harvesting (zero month storage) and maximum after 12 months of 

storage (5.65). In low vigour seeds minimum (6.53) and maximum (7.45) mean days to 

germination were observed after storage for zero and 12 months respectively.

 A lower value of mean days to germination implies faster rate of germination. With 

different priming treatments mean days to germination decreased as compared to control in 

both high and low vigour seeds. Within each storage duration,

the low vigour seeds primed with GA

respectively were either significantly less or at par with t

(Table 4.3a).  By priming with both KNO

with those of high vigour seeds (contro

Similar reduction in mean days to germination was observed in osmoprimed Soybean 

(Sadeghi et al 2011), okra (Kaur et al 

brinjal (Patel et al 2017) seeds. Similarly priming in GA

in wheat (Khan et al 2011), maize and pea (Tsegay and Andargie 2018) and French bean 

(Sarika et al 2013) seeds. The reduction in me

induced enzymes, which reduce mechanical restrains to the embryo.
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Solanum melongena L. stored for various durations. 

significant difference in the mean days to germination was observed in high and 

low vigour seeds. In general increase in mean days to germination was observed after seeds 

had been stored for various durations. The high vigour seeds had minimum mean days t

germination (4.48) upon harvesting (zero month storage) and maximum after 12 months of 

storage (5.65). In low vigour seeds minimum (6.53) and maximum (7.45) mean days to 

germination were observed after storage for zero and 12 months respectively. 
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Table 4.3a:  Effect of various priming treatments on the mean days to germination (MDG) of high and low vigour seeds of Solanum melongena 

L. stored for various durations. 

 Storage duration 

0 months 3 months 6  months 9 months 12
 
months 

    Vigour 
level 

Treatment 

High 
vigour 

Low 
vigour 

Mean 
High 

vigour 
Low 

vigour 
Mean 

High 
vigour 

Low 
vigour 

Mean 
High 

vigour 
Low 

vigour 
Mean 

High 
vigour 

Low 
vigour 

Mean 

1% KNO3 2.64 4.47 3.55 4.10 5.21 4.65 4.48 5.03 4.75 4.87 5.36 5.11 5.26 5.68 5.47 

0.1M KH2PO4 3.93 4.84 4.39 4.23 5.03 4.63 4.78 5.17 4.97 5.19 5.30 5.25 5.60 5.54 5.57 

30%PEG6000 4.02 5.00 4.51 4.23 5.57 4.90 4.83 5.89 5.36 4.98 6.04 5.51 5.13 6.18 5.65 

GA3100ppm 2.38 3.98 3.18 2.77 4.64 3.71 3.55 4.84 4.19 3.79 4.91 4.35 4.03 4.97 4.50 

H2O 4.12 5.16 4.64 4.40 5.52 4.96 4.93 5.88 5.41 5.15 6.04 5.59 5.36 6.18 5.77 

Control 4.48 6.53 5.50 4.85 6.96 5.90 5.34 7.25 6.29 5.50 7.35 6.42 5.65 7.45 6.55 

Mean 3.59 5.00 4.10 5.49 4.65 5.68 4.91 5.83 5.17 6.00 

CD (p=0.05) (V) 0.18 0.35 0.12 0.09 0.11 

CD(p=0.05) (T) 0.31 0.61 0.21 0.16 0.18 

CD(p=0.05) 
(VxT) 

0.45 NS 0.30 0.23 0.26 
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Table 4.3b:  Effect of various priming treatments on high and low vigour seeds stored for various durations and their interaction on mean days 

to germination (MDG) in Solanum melongena L. seeds. 

Vigour level High vigour Low vigour  

           Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6 months 9 months 
12 

months 
0 

months 
3 

months 
6 

months 
9 months 

12 
months 

Mean 

1% KNO3 2.64 4.10 4.48 4.87 5.26 4.47 5.21 5.03 5.36 5.68 4.71 

0.1M KH2PO4 3.93 4.23 4.78 5.19 5.60 4.84 5.03 5.17 5.30 5.54 4.95 

30%PEG6000 4.02 4.23 4.83 4.98 5.13 5.00 5.57 5.89 6.04 6.18 5.18 

GA3100ppm 2.38 2.77 3.55 3.79 4.03 3.98 4.64 4.84 4.91 4.97 3.99 

H2O 4.12 4.40 4.93 5.15 5.36 5.16 5.52 5.88 6.04 6.18 5.27 

Control 4.48 4.85 5.34 5.50 5.65 6.53 6.96 7.25 7.35 7.45 6.13 

Mean 3.59 4.10 4.65 4.91 5.17 5.00 5.49 5.68 5.83 6.00  

Overall mean 4.48 5.60  

CD(p=0.05)  

Vigour level                                                          : 0.11 

Treatments                                                            : 0.19 

Storage durations                                                  : 0.18 

Vigour level × Treatments × Storage durations      : NS 



Fig. 4.3:  Effect of various priming treatments on the mean days to germination (MDG) 

of high and low vigour seeds of 

durations. 

 

 Overall the interaction between priming treatments, seed vigour and storage duration 

was non- significant (Table 4.3b). Priming with GA

germination, hence it is the best priming treatment for reducing the time taken for 

germination. 

4.1.4 Root length  

 A significant difference in the root length in both

observed in seeds stored for various durations

observed with increase in storage durations. In high vigour seeds

observed in control (no storage) 

of storage. In low vigour seeds, maximum (4.08 cm) and minimum (3.02 cm) root 

observed when subjected to germination at the end of

respectively. At the end of eac

vigour seeds than the high vigour seeds except at the end of 12 months of storage

difference was non-significant (Table 4.4a).
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gnificant (Table 4.3b). Priming with GA3 gave the least value of mean days to 

germination, hence it is the best priming treatment for reducing the time taken for 

difference in the root length in both high and low vigour seeds was 

observed in seeds stored for various durations. In general, gradual decline in root length was 

storage durations. In high vigour seeds, maximum root length was 

(no storage) seeds (4.61 cm) and decreased to (3.35 cm) after 12 months 

of storage. In low vigour seeds, maximum (4.08 cm) and minimum (3.02 cm) root 

observed when subjected to germination at the end of zero and 12 months of storage 

respectively. At the end of each storage duration, root length was significantly low in low 

vigour seeds than the high vigour seeds except at the end of 12 months of storage

significant (Table 4.4a). 
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Table 4.4a:  Effect of various priming treatments on the root length (cm) of high and low vigour brinjal seeds stored for various durations and 

subjected to germination test in rolled paper towels under laboratory conditions at 25⁰⁰⁰⁰C. 

 Storage Duration 

0
 
months 3 months 6  months 9 months 12

 
months 

Vigour       
level 

 

Treatment 

High 
vigour 

Low 
vigour 

Mean 
High 

vigour 
Low 

vigour 
Mean 

High 
vigour 

Low 
vigour 

Mean 
High 

vigour 
Low 

vigour 
Mean 

High 
vigour 

Low 
vigour 

Mean 

1% KNO3 7.39 5.24 6.32 6.83 4.75 5.79 6.48 4.27 5.37 6.24 4.12 5.18 5.98 3.96 4.97 

0.1M KH2PO4 4.72 4.43 4.58 4.75 4.08 4.41 4.30 3.55 3.92 4.15 3.37 3.76 4.00 3.19 3.60 

30%PEG6000 6.12 4.37 5.25 5.54 3.69 4.62 5.15 3.65 4.40 4.88 3.51 4.20 4.62 3.32 3.97 

GA3100ppm 8.06 5.51 6.79 7.30 4.48 5.89 7.16 4.43 5.79 6.94 3.99 5.46 6.71 3.55 5.13 

H2O 5.90 4.22 5.06 5.23 3.89 4.56 4.55 3.64 4.09 4.21 3.57 3.94 3.86 3.41 3.67 

Control 4.61 4.08 4.34 4.32 3.60 3.96 4.23 3.23 3.73 3.79 3.13 3.46 3.35 3.02 3.19 

Mean 6.13 4.64 5.66 4.08 5.31 3.73 5.03 3.63 4.76 3.41 

CD (p=0.05) (V) 0.19 0.28 0.26 0.15 0.15 

CD (p=0.05)  (T) 0.32 0.49 0.45 0.25 0.26 

CD(p=0.05)(VxT) 0.45 0.69 0.63 0.36 0.37 
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Table 4.4b: Effect of various priming treatments on high and low vigour seeds subjected to germination test at the end of various storage 

durations and their interaction on root length (cm) in Solanum melongena L. 

 Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6    
months 

9     
months 

12 
months 

0 
months 

3 
months 

6 
months 

9        
months 

12 
months 

Mean 

1% KNO3 7.39 6.83 6.48 6.24 5.98 5.24 4.75 4.27 4.12 3.96 5.53 

0.1M KH2PO4 4.72 4.75 4.30 4.15 4.00 4.43 4.08 3.55 3.37 3.19 4.05 

30%PEG6000 6.12 5.54 5.15 4.88 4.62 4.37 3.69 3.65 3.51 3.32 4.49 

GA3100ppm 8.06 7.30 7.16 6.94 6.71 5.51 4.48 4.43 3.99 3.55 5.81 

H2O 5.90 5.23 4.55 4.21 3.86 4.22 3.89 3.64 3.57 3.41 4.28 

Control 4.61 4.32 4.23 3.79 3.35 4.08 3.60 3.23 3.13 3.02 3.73 

Mean 6.13 5.66 5.31 5.03 4.76 4.64 4.08 3.73 3.63 3.41  

Overall mean 5.38 3.92  

CD(p=0.05)  

Vigour level                                                           : 0.10 

Treatments                                                             : 0.18 

Storage durations                                                   : 0.16 

Vigour level × Treatments × Storage durations    : NS 



Fig. 4.4:  Effect of various priming treatments on the root length (cm) of high and low 

vigour brinjal seeds stored for various durations and subjected to 

test in rolled paper towels under laboratory conditions at 25

 The priming treatments resulted in

vigour control seeds. The highest root length was recorded in high vigour seeds treated wi

GA3 100ppm (8.06) and (6.71 cm) in the end of

followed by treatment with 1% KNO

months of storage respectively. In low vigour seeds the root length (5.51cm) wa

before storage and 3.55cm root length was recorded in seeds stored for 12 months subjected 

to germination tests  (Table 4.4a). The increase in the root length with the priming treatments 

might be due to repair of cellular membrane 

processes. An induced nuclear replication in root tips was reported in seeds of 

macrostachys (Nejad 2013). 

 Similar observations of increased root length with various priming treatments were 

recorded in osmoprimed tomato (Farooq 

KNO3 primed cowpea (Singh et al 

GA3 primed tomato (Jyoti et al 2016) seeds.

 The root length of the seedlings obtained from the seeds duri

storage was influenced by interaction between vigour levels of seed and the priming 

treatment. Priming of low vigour seeds with GA

either greater than or at par with the root length of high vigour (control) seeds at the end of 

zero, three, six, nine and twelve months of storage (Table 4.4a).
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. The highest root length was recorded in high vigour seeds treated wi

cm) in the end of zero and 12 months of storage respectively 

followed by treatment with 1% KNO3 (7.39 cm) and (5.98 cm) in the end of zero and 12 

. In low vigour seeds the root length (5.51cm) was recorded 

root length was recorded in seeds stored for 12 months subjected 

The increase in the root length with the priming treatments 

might be due to repair of cellular membrane which restore physiological and metabolic 

An induced nuclear replication in root tips was reported in seeds of Aeluropus 

Similar observations of increased root length with various priming treatments were 

to (Farooq et al 2005), haloprimed lettuce (Nasri et al 

 2014), GA3 primed onions (Yarnia and Tabrizi 2012) and 

2016) seeds. 

The root length of the seedlings obtained from the seeds during different months of 

storage was influenced by interaction between vigour levels of seed and the priming 

treatment. Priming of low vigour seeds with GA3 , KH2PO4 and KNO3 the root length was 

either greater than or at par with the root length of high vigour (control) seeds at the end of 

ne and twelve months of storage (Table 4.4a). 
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 Overall an interaction between seed vigour, various priming treatments and root 

length was non-significant which means the priming treatments have improved the root length 

even in low vigour seeds and brought it at par with that of high vigour seeds (Table 4.2b). The 

maximum mean root length (5.81 cm) was recorded with GA3 priming. 

4.1.5 Shoot length  

 A significant difference in the shoot length of high and low vigour seeds was 

observed. In general, decrease in shoot length was observed with an increase in storage period 

of the seed after harvest. In high vigour seeds the shoot length was maximum (5.84cm) in the 

seed subjected to germination before storage and minimum (4.78 cm) after 12 months of 

storage. In low vigour seeds maximum shoot length was (5.16 cm) observed in seeds 

subjected to germination before storage and minimum (3.37cm) at the end of 12 months 

storage period (Table 4.5a). 

Within each storage duration, priming of both high and low vigour seeds had more 

shoot length over their respective controls. In high vigour seeds, priming with GA3  led to 

(9.61cm) shoot length in freshly harvested seeds subjected to germination and (7.37 cm) at the 

end of 12 months of storage i.e. an increase of 64.54% and 54.18% over their respective 

controls. While in low vigour seeds, GA3 priming resulted in 8.33cm shoot length before 

storage and 6.44 cm at the end of storage period i.e. an increase of 61.46% and 91.10% over 

their respective controls (Table 4.5a). 

 The shoot length of the seedlings obtained from the seeds during different months of 

storage was influenced by interaction between vigour levels of seed and the priming 

treatments. Priming of low vigour seeds with KNO3 (1%), PEG 6000 (30%) and GA3 100ppm 

brought the shoot length at par with high vigour (control) seeds within each storage duration 

i.e. zero, three, six, nine and twelve months respectively (Table 4.5a). The significant increase 

in the shoot and root length in primed seeds may be due to its involvement in cell elongation, 

cell division and meristematic growth. Similar observations of increased shoot length with 

various priming treatments were recorded in osmoprimed tomato (Farooq et al 2005), 

haloprimed lettuce (Nasri et al 2011), KNO3 primed cowpea (Singh et al 2014), GA3 primed 

onions (Yarnia and Tabrizi 2012) and GA3 primed tomato (Jyoti et al 2016) seeds. 

 Overall an interaction between seed vigour, various priming treatments and shoot 

length was significant. All the priming treatments except hydropriming significantly enhanced 

shoot length over control seeds i.e. high vigour seeds stored for various durations (Table 

4.5b). Overall, priming with GA3 gave highest mean shoot length (8.0cm) which is 87.9% 

more than mean shoot length (4.79cm) of both high and low vigour seeds stored for various 

durations. 



 

3
6

Table 4.5a:  Effect of various priming treatments on the shoot length (cm) of high and low vigour brinjal seeds stored for various durations and 

subjected to germination test in rolled paper towels under laboratory conditions at 25⁰⁰⁰⁰C. 

 Storage Duration 

0
 
months 3 months 6  months 9 months 12

 
months 

     Vigour 
level 

 

Treatment 

High  

vigour 

Low  

vigour 

Mean High  

vigour  

Low 
vigour 

Mean High  

vigour 

Low  

vigour 

Mean High  

vigour 

Low  

Vigour 

Mean High  

vigour 

Low  

Vigour 

Mean 

1% KNO3 8.69 6.12 7.40 7.81 6.07 6.94 6.60 5.88 6.24 6.21 5.73 5.97 5.81 5.57 5.69 

0.1M KH2PO4 9.37 6.29 7.83 9.26 6.16 7.71 8.81 5.26 7.04 8.34 4.62 6.48 7.86 3.97 5.91 

30%PEG6000 8.41 6.67 7.54 8.40 6.47 7.43 7.23 6.18 6.70 6.88 5.92 6.40 6.53 5.67 6.10 

GA3100ppm 9.61 8.33 8.97 9.61 8.04 8.83 8.26 7.55 7.91 7.82 7.00 7.41 7.37 6.44 6.91 

H2O 6.76 5.80 6.28 6.69 5.53 6.11 6.44 5.05 5.74 6.30 4.94 5.62 6.14 4.84 5.49 

CONTROL 5.84 5.16 5.50 5.53 4.84 5.18 5.32 4.17 4.74 5.08 3.82 4.45 4.78 3.37 4.08 

MEAN 8.11 6.40 7.88 6.18 7.11 5.68 6.77 5.34 6.41 4.98 

CD (p=0.05) (V) 0.20 0.27 0.23 0.15 0.16 

CD (p=0.05)  (T) 0.35 0.47 0.39 0.26 0.27 

CD(p=0.05)(VxT) 0.49 0.66 0.56 0.37 0.38 
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Table 4.5b: Effect of various priming treatments on high and low vigour seeds subjected to germination test at the end of various storage 

durations and their interaction on shoot length (cm) in Solanum melongena L. 

Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6       
months 

9      
months 

12 
months 

0 
months 

3 
months 

6       
months 

9      
months 

12 
months 

Mean 

1% KNO3 8.69 7.81 6.60 6.21 5.81 6.12 6.07 5.88 5.73 5.57 6.45 

0.1M KH2PO4 9.37 9.26 8.81 8.34 7.86 6.29 6.16 5.26 4.62 3.97 6.99 

30%PEG6000 8.41 8.40 7.23 6.88 6.53 6.67 6.47 6.18 5.92 5.67 6.84 

GA3100ppm 9.61 9.61 8.26 7.82 7.37 8.33 8.04 7.55 7.00 6.44 8.00 

H2O 6.76 6.69 6.44 6.30 6.14 5.80 5.53 5.05 4.94 4.84 5.85 

Control 5.84 5.53 5.32 5.08 4.78 5.16 4.84 4.17 3.82 3.37 4.79 

Mean 8.11 7.88 7.11 6.77 6.41 6.40 6.18 5.68 5.34 4.98  

Overall mean 7.26 5.72  

CD(p=0.05)  

Vigour level                                                           : 0.13 

Treatments                                                           : 0.23 

Storage durations                                                   : 0.21 

Vigour level × Treatments × Storage durations   : 0.71 



Fig. 4.5:  Effect of various priming treatments on the shoot length (cm) of high and low 

vigour brinjal seeds stored for various durations and subjected to 

germination test in rolled paper towels under laboratory conditions at 25

4.1.6 Seedling length  

 Storage duration significantly affected

seeds. In general, a decrease in seedling length 

prior to germination, in high vigour seeds, the

observed in seed not subjected to storage

stored for 12months. In low vigour seeds, the

observed in seeds not subjected to 

stored for 12 months (Table 4.6a). 

 Within each storage duration, p

control un-stored seeds. In high vigour seeds, priming with 

length in freshly harvested seeds subjected to germination tests and 

14.09cm at the end of 12 months of storage i.e. an increase of 69.25% and 73.31% over their 

respective controls. Likewise in low vigour seeds, priming with GA

length initially and 9.99cm at the end of 12 months of storage i.e. 47.55% and 56.34% 

increase over their respective controls (Table 4.6a).

seedling length after seed treatment is the increase in the metabolic activity that leads to better 

mobilization efficiency of stored food during the early stages of germination (Bailly 

2002). Also exogenous application of GA

cell elongation, cell division and increased meristematic growth. 

seedling length in okra seeds was reported by GA
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Storage duration significantly affected seedling length in both high and low vigour 

decrease in seedling length was recorded with increased storage period, 

n high vigour seeds, the maximum seedling length (10.44 cm) was 

observed in seed not subjected to storage and minimum (8.13 cm) was observed in seeds 

. In low vigour seeds, the maximum seedling length (9.38 cm) was 

in seeds not subjected to storage and minimum (6.39 cm) was observed in seeds 

Within each storage duration, priming treatments increased the seedling length over 

seeds. In high vigour seeds, priming with GA3 led to 17.67cm seedling 

length in freshly harvested seeds subjected to germination tests and seedling length of 

14.09cm at the end of 12 months of storage i.e. an increase of 69.25% and 73.31% over their 

ctive controls. Likewise in low vigour seeds, priming with GA3 led to 13.84cm seedling 

length initially and 9.99cm at the end of 12 months of storage i.e. 47.55% and 56.34% 

increase over their respective controls (Table 4.6a). The probable reason for impro

th after seed treatment is the increase in the metabolic activity that leads to better 

mobilization efficiency of stored food during the early stages of germination (Bailly 

2002). Also exogenous application of GA3 increases internodal length of shoot as a result of 

cell elongation, cell division and increased meristematic growth. Likewise an increase in 

seedling length in okra seeds was reported by GA3 priming (Singh et al 2014), in hot pepper 
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mobilization efficiency of stored food during the early stages of germination (Bailly et al 

internodal length of shoot as a result of 

increase in 

in hot pepper  



 

3
9

Table 4.6a:  Effect of various priming treatments on the seedling length (cm) of high and low vigour brinjal seeds stored for various durations 

and subjected to germination test in rolled paper towels under laboratory conditions at 25⁰⁰⁰⁰C. 

 Storage Duration 

0
 
months 3 months 6  months 9 months 12

 
months 

     Vigour 
level 

 

Treatment 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 16.08 11.36 13.72 14.64 10.82 12.73 13.08 10.14 11.61 12.44 9.84 11.14 11.79 9.53 10.66 

0.1M KH2PO4 14.10 10.72 12.41 14.01 10.23 12.12 13.11 8.80 10.96 12.49 7.99 10.24 11.86 7.16 9.51 

30%PEG6000 14.53 11.04 12.79 13.94 10.12 12.03 12.38 9.86 11.12 11.77 9.43 10.60 11.15 8.99 10.07 

GA3100ppm 17.67 13.84 15.75 16.91 12.52 14.72 15.42 11.98 13.70 14.76 10.99 12.87 14.09 9.99 12.04 

H2O 12.66 9.88 11.27 11.92 9.12 10.52 10.99 8.88 9.94 10.50 8.61 9.55 10.00 8.33 9.17 

Control 10.44 9.38 9.91 9.85 8.52 9.18 9.55 7.40 8.47 8.87 6.94 7.91 8.13 6.39 7.26 

Mean 14.25 11.04 13.54 10.22 12.42 9.51 11.80 8.97 11.17 8.40 

CD (p=0.05) (V) 0.27 0.41 0.39 0.26 0.24 

CD (p=0.05)  (T) 0.47 0.71 0.67 0.44 0.42 

CD(p=0.05)(VxT) 0.67 1.01 0.95 0.62 0.59 
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Table 4.6b:  Effect of various priming treatments on high and low vigour seeds subjected to germination test at the end of various storage 

durations and their interaction on Seedling length (cm) in Solanum melongena L. 

Vigour level High vigour Low vigour  

          Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6 months 9 months 
12 

months 
0 

months 
3 

months 
6 

months 
9 months 

12 
months 

Mean 

1% KNO3 16.08 14.64 13.08 12.44 11.79 11.36 10.82 10.14 9.84 9.53 11.97 

0.1M KH2PO4 14.10 14.01 13.11 12.49 11.86 10.72 10.23 8.80 7.99 7.16 11.05 

30%PEG6000 14.53 13.94 12.38 11.77 11.15 11.04 10.12 9.86 9.43 8.99 11.32 

GA3100ppm 17.67 16.91 15.42 14.76 14.09 13.84 12.52 11.98 10.99 9.99 13.82 

H2O 12.66 11.92 10.99 10.50 10.00 9.88 9.12 8.88 8.61 8.33 10.13 

Control 10.44 9.85 9.55 8.87 8.13 9.38 8.52 7.40 6.94 6.39 8.53 

Mean 14.25 13.54 12.42 11.80 11.17 11.04 10.26 9.51 8.97 8.40  

Overall mean 12.64 9.64  

CD(p=0.05)   

Vigour level                                                           : 0.20 

Treatments                                                             : 0.34 

Storage durations                                                   : 0.31 

Vigour level × Treatments × Storage durations  : NS 



 

Fig. 4.6:  Effect of various priming treatments on the seedling length (cm) of high and 

low vigour brinjal seeds stored for various durations and subjected to 

germination test in rolled paper towels under laboratory conditions at 25

 

by KNO3 priming (Pandita 

(Mirabi and Hasanabadi 2012) in tomato.

 The seedling length was influenced by interactio

the priming treatment during different months of storage

priming of low vigour seeds with GA

as compared to respective high vigour 

KNO3 resulted in either significantly more seedling length or it was at par with the seedling 

length in the respective high vigour seeds (control). While priming with KH

seedling length which was at par with seedling length in the 

for upto six months (Table 4.6a).

 Overall interaction between seed vigour, storage duration and priming treatments was 

non-significant for seedling length. This implies that overa

seedling length and brought it at par with the control (high vigour seeds, no storage) (Table 

4.6b). With GA3 priming maximum mean seedling length of 13.82 was observed while in 

unprimed seed it was 8.53cm.
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Effect of various priming treatments on the seedling length (cm) of high and 

low vigour brinjal seeds stored for various durations and subjected to 

germination test in rolled paper towels under laboratory conditions at 25

priming (Pandita et al 2007), by hydropriming (Anese et al 2011) and PEG priming 

(Mirabi and Hasanabadi 2012) in tomato. 

The seedling length was influenced by interaction between vigour levels of seed and 

the priming treatment during different months of storage. Within each storage duration, 

priming of low vigour seeds with GA3 100ppm resulted in significantly more seedling length 

respective high vigour control while priming of low vigour seeds with 1% 

resulted in either significantly more seedling length or it was at par with the seedling 

high vigour seeds (control). While priming with KH2PO

h was at par with seedling length in the respective control in seeds stored 

for upto six months (Table 4.6a). 

Overall interaction between seed vigour, storage duration and priming treatments was 

significant for seedling length. This implies that overall priming treatments improved the 

seedling length and brought it at par with the control (high vigour seeds, no storage) (Table 

priming maximum mean seedling length of 13.82 was observed while in 

unprimed seed it was 8.53cm. 
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germination test in rolled paper towels under laboratory conditions at 25⁰⁰⁰⁰C. 
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each storage duration, 

100ppm resulted in significantly more seedling length 

riming of low vigour seeds with 1% 

resulted in either significantly more seedling length or it was at par with the seedling 

PO4 resulted in 

respective control in seeds stored 

Overall interaction between seed vigour, storage duration and priming treatments was 

ll priming treatments improved the 

seedling length and brought it at par with the control (high vigour seeds, no storage) (Table 

priming maximum mean seedling length of 13.82 was observed while in 

HV LV
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4.1.7 Seedling dry weight   

 A significant difference in the seedling dry weight (mg) of high and low vigour seeds 

was observed among seeds stored for different storage periods. In general, with an increase in 

storage period a decrease in the seedling dry weight was observed. In the high vigour seeds,  

maximum seedling dry weight (7.57mg) was observed in seeds subjected to germination soon 

after harvesting and minimum (6.10mg) was observed in seeds germinated after the 12  

months of storage. In low vigour seeds, maximum seedling dry weight (5.90mg) was recorded 

before storage and minimum seedling dry weight (4.08 mg) was recorded after 12 months of 

storage (Table 4.7a). 

 Seedling dry weight increased with various priming treatments. In high vigour seeds, 

priming with GA3 led to 14.85mg seedling dry weight in freshly harvested seeds subjected to 

germination tests and 11.09mg in 12 months of storage. Likewise in low vigour seeds, 

priming with GA3 led to 11.90mg seedling dry weight initially and 9.15mg at the end of 12 

months of storage (Table 4.7a).  Similar results were observed by GA3 priming in wheat 

(Khan et al 2011), maize, pea seeds (Tsegay and Andargie 2018) and French bean (Sarika et 

al 2013) seeds. In Soybean seeds, seed priming with KNO3 at 6gL
-1

 concentration increased 

the germination percentage and seedling dry weight (Ahmadvand et al 2012). Similar increase 

in seedling dry weight was recorded in soybean seeds (Mohammadi 2009). 

 Seedling dry weight was influenced by interaction between vigour level and priming 

treatment during different months of storage. Within each storage duration, priming of low 

vigour seeds with GA3 100ppm, 0.1M KH2PO4 ,1% KNO3 and PEG6000 (30%) resulted in 

significantly more seedling dry weight as compared to seedling dry weight of respective high 

vigour control (Table 4.7a). 

 Overall interaction between seed vigour, storage duration and priming treatments was 

non-significant for seedling dry weight. This implies that overall priming treatments 

improved the seedling dry weight and brought it at par with the control (high vigour seeds, no 

storage) (Table 4.7b). Maximum mean seedling dry weight of 11.80mg was obtained with 

GA3 priming as against 5.81mg for control (not subjected to storage) seeds. 

4.1.8 Seedling Vigour index I (SVI-I) 

 A significant difference in the seedling vigour index I of the seed was observed 

depending on the vigour of the seed. In general, SVI-I decreased with the increase in storage 

period. In high vigour seeds the maximum SVI-I (836) was recorded soon after harvesting 

while the minimum (621) was recorded in seeds subjected to 12 months of storage. In low 
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 Table 4.7a: Effect of various priming treatments on the Seedling dry weight (mg) of high and low vigour brinjal seeds stored for various 

durations and subjected to germination test in rolled paper towels under laboratory conditions at 25⁰⁰⁰⁰C. 

 Storage Duration 

0 months 3 months 6  months 9 months 12
 
months 

Vigour  
level 

 

Treatment 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 12.03 9.07 10.55 11.54 8.47 10.01 10.35 8.17 9.26 9.65 7.72 8.69 8.95 7.28 8.11 

0.1M KH2PO4 11.46 9.57 10.51 11.23 8.57 9.90 10.10 7.97 9.03 9.48 7.59 8.53 8.85 7.20 8.03 

30%PEG6000 11.07 8.80 9.93 10.97 8.67 9.82 10.73 8.35 9.54 10.22 7.53 8.88 9.70 6.72 8.21 

GA3100ppm 14.85 11.90 13.38 14.03 11.33 12.68 13.50 10.32 11.91 12.96 9.74 11.35 11.09 9.15 10.12 

H2O 10.00 8.23 9.12 8.90 7.30 8.10 8.80 7.12 7.96 8.44 6.66 7.55 8.08 6.19 7.14 

Control 7.57 5.90 6.73 6.83 5.33 6.08 6.62 4.78 5.79 6.45 4.43 5.44 6.10 4.08 5.09 

Mean 11.16 8.91 10.59 8.28 10.02 7.78 9.53 7.28 8.80 6.77 

CD (p=0.05) (V) 0.36 0.33 0.22 0.14 0.14 

CD (p=0.05)  (T) 0.63 0.58 0.39 0.25 0.25 

CD(p=0.05)(VXT) NS 0.81 0.55 0.35 0.35 
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Table 4.7b:  Effect of various priming treatments on high and low vigour seeds subjected to germination test at the end of various storage 

durations and their interaction on Seedling dry weight (mg) in Solanum melongena L. 

Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6  
months 

9     
months 

12 
months 

0 
months 

3 
months 

6  
months 

9           
months 

12 
months 

Mean 

1% KNO3 12.03 11.54 10.35 9.65 8.95 9.07 8.47 8.17 7.72 7.28 9.32 

0.1M KH2PO4 11.46 11.23 10.10 9.48 8.85 9.57 8.57 7.97 7.59 7.20 9.20 

30%PEG6000 11.07 10.97 10.73 10.22 9.70 8.80 8.67 8.35 7.53 6.72 9.28 

GA3100ppm 14.85 14.03 13.50 12.96 11.09 11.90 11.33 10.32 9.74 9.15 11.89 

H2O 10.00 8.90 8.80 8.44 8.08 8.23 7.30 7.12 6.66 6.19 7.97 

Control 7.57 6.83 6.62 6.45 6.10 5.90 5.33 4.78 4.43 4.08 5.81 

Mean 11.16 10.59 10.02 9.53 8.80 8.91 8.28 7.78 7.28 6.77  

Overall mean 10.02 7.80  

CD(p=0.05)   

Vigour level                                                           : 0.16 

Treatments                                                             : 0.27 

Storage durations                                                   : 0.25 

Vigour level × Treatments × Storage durations    : NS  



Fig. 4.7:  Effect of various priming treatments on the Seedling dry weight (mg) of high 

and low vigour brinjal seeds stored for various durations and subjected to 

germination test in rolled paper towels under laboratory conditions at 25

vigour  seeds not subjected to any 

reduced to (327) in seeds stored for 12 months after harvesting

 Different priming treatments significantly increased the 

control within each storage duration.

100ppm GA3 for 12 hours) led to

1215 at the end of 12 months of storage. Likewise in low vigour seeds, priming with GA

to an SVI-I value of 1197 

storage (Table 4.8a). Similar results of improved seedling vigour index I due to GA

treatments was reported by many authors

et al 2017), pea seeds (Tsegay and Andargie 2018) and French bean seeds (Sarika 

Within each storage duration, priming of low vigour seeds with GA

in significantly more seedling vigour index

vigour seeds (Table 4.8a). All the other priming treatments also improved the seedling vigour 

index but the GA3 treatment was the best.

 Overall interaction between vigour level,

SVI-I was non-significant. So, t

statistically at par with SVI

(Table 4.8b). The overall mean value of SVI

more than that of control (595).
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and low vigour brinjal seeds stored for various durations and subjected to 

germination test in rolled paper towels under laboratory conditions at 25

vigour  seeds not subjected to any storage, maximum SVI-I was (604) recorded  whic

seeds stored for 12 months after harvesting (Table 4.8a). 

Different priming treatments significantly increased the SVI-I as compared to the 

storage duration. In high vigour seeds, priming with GA3 

for 12 hours) led to a SVI-I of 1747 in freshly harvested seeds and 

1215 at the end of 12 months of storage. Likewise in low vigour seeds, priming with GA

I value of 1197 initially and an SVI-I value of 803 at the end of 12 mont

Similar results of improved seedling vigour index I due to GA

treatments was reported by many authors e.g. wheat seeds (Khan et al 2011), maize

pea seeds (Tsegay and Andargie 2018) and French bean seeds (Sarika 

Within each storage duration, priming of low vigour seeds with GA3 100ppm resulted 

in significantly more seedling vigour index-I (SVI-I) as compared to  respective control hig

All the other priming treatments also improved the seedling vigour 

treatment was the best. 

Overall interaction between vigour level, priming treatment and storage duration for 

significant. So, this means that with the priming treatments the SVI

r with SVI-I in control seeds (high vigour seeds stored for zero months) 

The overall mean value of SVI-I with GA3 was 1218 which was significantly 

ontrol (595). 
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Table 4.8a:  Effect of various priming treatments on the Seedling Vigour Index-I (SVI-I) of high and low vigour brinjal seeds stored for various 

durations and subjected to germination test in rolled paper towels under laboratory conditions at 25⁰⁰⁰⁰C. 

 Storage Duration 

0
 
months 3 months 6  months 9 months 12

 
months 

     Vigour   
level 

Treatment 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 1518 920 1219 1327 872 1100 1135 791 963 1045 760 903 959 730 844 

0.1M KH2PO4 1222 857 1039 1183 786 984 1085 666 876 1000 595 797 917 526 721 

30%PEG6000 1241 832 1036 1155 766 960 1019 727 873 946 681 813 875 637 756 

GA3100ppm 1747 1197 1472 1601 1046 1324 1390 983 1186 1302 892 1097 1215 803 1009 

H2O 1097 758 927 1013 674 844 898 632 765 837 598 718 779 565 672 

Control 836 604 720 788 530 659 764 428 576 693 380 536 621 327 474 

Mean 1277 861  1178 779  1049 704  970 651  894 598  

CD (p=0.05) (V) 35 38 34 22 21 

CD (p=0.05)  (T) 61 67 59 38 37 

CD(p=0.05)(VXT) 86 94 NS 54 53 
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Table 4.8b:  Effect of various priming treatments on high and low vigour seeds subjected to germination test at the end of various storage 

durations and their interaction on Seedling Vigour Index-I (SVI-I) in Solanum melongena L. 

Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6        
months 

9     
months 

12 
months 

0 
months 

3 
months 

6        
months 

9     
months 

12 
months 

Mean 

1% KNO3 1518 1327 1135 1045 959 920 872 791 760 730 1006 

0.1M KH2PO4 1222 1183 1085 1000 917 857 786 666 595 526 884 

30%PEG6000 1241 1155 1019 946 875 832 766 727 682 637 888 

GA3100ppm 1747 1601 1390 1302 1215 1197 1046 983 892 803 1218 

H2O 1097 1013 898 837 779 758 674 632 599 565 788 

Control 836 788 764 693 621 604 530 428 380 327 595 

Mean 1277 1178 1049 970 894 861 779 704 651 598  

Overall mean 1073 720  

CD(p=0.05)   

Vigour level                                                           : 20 

Treatments                                                             : 35 

Storage durations                                                   : 32 

Vigour level × Treatments × Storage durations  : NS  



 

Fig. 4.8:  Effect of various priming treatments on the Seedling Vigour Index

high and low vigour brinjal seeds stored for various durations and subjected 

to germination test in rolled paper towels under laboratory conditions at 25

4.1.9 Seedling Vigour Index (SVI-

 In general in both high and low vigour seeds 

decrease in seedling vigour index II was observed. In the high vigour seeds maximum SVI

(604) was observed before storage and minimum (

storage. In low vigour control seeds, ma

minimum (208) was observed after 12 months of storage (Table 4.9a).

Primed seeds had significantly

each storage period. The highest SVI

100ppm (1468) before storage and which decreased to 956 at the end of 12 months of storage 

duration. Similarly for low vigour seeds the highest SVI

before storage and a value of 732

Similar increase in SVI-II was observed in seeds of many crops primed with GA

(Khan et al 2011), maize and pea  (Tsegay and Andargie 2018) and French bean seeds (Sarika 

et al 2013) seeds. 

 Seedling Vigour Index-II was influenced by interaction between vigour level and 

priming treatment during different months of storage.

low vigour seeds with GA3 enhanced SVI

stored for zero months) (Table 4.9a). 
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and low vigour brinjal seeds stored for various durations and subjected 

to germination test in rolled paper towels under laboratory conditions at 25

-II) 

in both high and low vigour seeds with an increase in storage durations a 

igour index II was observed. In the high vigour seeds maximum SVI

(604) was observed before storage and minimum (465) was recorded after 12 months of 

seeds, maximum SVI-II (381) was observed before storage and 

rved after 12 months of storage (Table 4.9a). 

Primed seeds had significantly higher value of SVI-II as compared to control within 

The highest SVI-II was observed in high vigour seeds treated with GA

100ppm (1468) before storage and which decreased to 956 at the end of 12 months of storage 

Similarly for low vigour seeds the highest SVI-II (1031) was recorded in seeds 

before storage and a value of 732 was obtained after 12 months of storage (Table 4.9a).  

II was observed in seeds of many crops primed with GA3 e.g.

2011), maize and pea  (Tsegay and Andargie 2018) and French bean seeds (Sarika 

II was influenced by interaction between vigour level and 

priming treatment during different months of storage. In all the storage durations, priming 

enhanced SVI-II equal to or more than control (high vigour seeds 

for zero months) (Table 4.9a).  
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and low vigour brinjal seeds stored for various durations and subjected 

to germination test in rolled paper towels under laboratory conditions at 25⁰⁰⁰⁰C. 

durations a 

igour index II was observed. In the high vigour seeds maximum SVI-II 

after 12 months of 

as observed before storage and 

as compared to control within 

treated with GA3 

100ppm (1468) before storage and which decreased to 956 at the end of 12 months of storage 

in seeds 

nths of storage (Table 4.9a).  

e.g. wheat  

2011), maize and pea  (Tsegay and Andargie 2018) and French bean seeds (Sarika 

II was influenced by interaction between vigour level and 

In all the storage durations, priming of 

II equal to or more than control (high vigour seeds 

LV
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Table 4.9a:  Effect of various priming treatments on the Seedling Vigour Index-II (SVI-II) of high and low vigour brinjal seeds stored for 

various durations and subjected to germination test in rolled paper towels under laboratory conditions at 25⁰⁰⁰⁰C. 

 Storage Duration 

0 months 3 months 6  months 9 months 12
 
months 

    Vigour  

level 

Treatment 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 1136 734 935 1047 683 865 899 636 768 813 597 705 727 558 643 

0.1M KH2PO4 993 765 879 952 659 805 837 603 720 762 566 664 687 528 607 

30%PEG6000 949 665 807 910 656 782 886 613 749 824 544 684 762 475 619 

GA3100ppm 1468 1031 1250 1325 946 1135 1215 843 1029 1143 788 965 956 732 844 

H2O 866 631 748 757 541 649 719 506 613 674 463 569 629 420 525 

Control 604 381 493 547 332 439 530 277 403 505 243 374 465 208 337 

Mean 1003 701  923 636  850 580  787 533  704 487  

CD (p=0.05) (V) 42 31 19 13 14 

CD (p=0.05)  (T) 72 53 33 22 23 

CD(p=0.05)(VXT) 102 75 47 31 33 
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Table 4.9b:  Effect of various priming treatments on high and low vigour seeds subjected to germination test at the end of various storage 

durations and their interaction on Seedling Vigour Index-II (SVI-II) in Solanum melongena L. 

Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6    
months 

9   
months 

12 
months 

0 
months 

3 
months 

6 
months 

9         
months 

12 
months 

Mean 

1% KNO3 1136 1047 899 813 727 734 683 636 597 558 783 

0.1M KH2PO4 993 952 837 762 687 765 659 603 566 528 735 

30%PEG6000 949 910 886 824 762 665 656 613 544 475 728 

GA3100ppm 1468 1325 1215 1143 956 1031 946 843 788 732 1045 

H2O 866 757 719 674 629 631 541 506 463 420 621 

Control 604 547 530 505 465 381 332 277 243 208 409 

Mean 1003 923 850 787 704 701 636 580 533 487  

Overall mean 853 587  

CD(p=0.05)   

Vigour level                                                           : 16 

Treatments                                                             : 28 

Storage durations                                                   : 25 

Vigour level × Treatments × Storage durations    : NS 



 

Fig. 4.9:  Effect of various priming treatments on the Seedling Vigour Index
of high and low vigour brinjal seeds stored for various durations and 
subjected to germination test in rolled paper towels under laboratory 

conditions at 25⁰⁰⁰⁰

Overall interaction between vigour level,

SVI-II was non-significant. So, this means that with the priming treatments the S

statistically at par with SVI

(Table 4.9b). The overall mean highest value of SVI

while that of control is (409).

4.2 Biochemical Parameters

4.2.1 Total soluble sugars 

 In the present study, at the end of each storage duration the amount of total soluble 

sugars was high in high vigour seeds than in low vigour seeds. This can be explained in terms 

of activity of α-amylase. The activity of 

hence the seeds had higher starch content (Table 4.11a) and lo

(Table 4.10a).  

 In general, with an increase in

seeds decreased. In high vigour seeds maximum total soluble sugar content (9.11

recorded immediately after harvest while minimum total soluble sugars content (5.28 mg/g) 

was recorded after 12 months of 

total soluble sugars (3.16mg/gDW) was recorded initially and minimum (1.82 mg/gDW) after 

12 months of storage (Table 4.10a). 
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Effect of various priming treatments on the Seedling Vigour Index
of high and low vigour brinjal seeds stored for various durations and 
subjected to germination test in rolled paper towels under laboratory 

⁰⁰⁰⁰C. 

Overall interaction between vigour level, priming treatment and storage duration for 

significant. So, this means that with the priming treatments the S

statistically at par with SVI-II in control seeds (high vigour seeds stored for zero months) 

The overall mean highest value of SVI-II (1045) was obtained with GA

while that of control is (409). 

4.2 Biochemical Parameters 

 

In the present study, at the end of each storage duration the amount of total soluble 

sugars was high in high vigour seeds than in low vigour seeds. This can be explained in terms 

amylase. The activity of α-amylase was low in low vigour seeds (Table 4.12a) 

hence the seeds had higher starch content (Table 4.11a) and low total soluble sugar content 

an increase in storage duration the total soluble sugars content in the 

sed. In high vigour seeds maximum total soluble sugar content (9.11

recorded immediately after harvest while minimum total soluble sugars content (5.28 mg/g) 

was recorded after 12 months of storage. Similarly, in low vigour seeds maximum amount of

total soluble sugars (3.16mg/gDW) was recorded initially and minimum (1.82 mg/gDW) after 

12 months of storage (Table 4.10a).  
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of high and low vigour brinjal seeds stored for various durations and 
subjected to germination test in rolled paper towels under laboratory 

priming treatment and storage duration for 

significant. So, this means that with the priming treatments the SVI-II was 

igh vigour seeds stored for zero months) 

II (1045) was obtained with GA3 priming 

In the present study, at the end of each storage duration the amount of total soluble 

sugars was high in high vigour seeds than in low vigour seeds. This can be explained in terms 

ase was low in low vigour seeds (Table 4.12a) 
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sed. In high vigour seeds maximum total soluble sugar content (9.11mg/g) was 
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total soluble sugars (3.16mg/gDW) was recorded initially and minimum (1.82 mg/gDW) after 
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Table 4.10a:  Effect of various priming treatments on the Total soluble sugar content (mg/g DW) in high and low vigour seeds of Solanum 

melongena L. stored for various durations. 

 Storage Duration 

0 months 3 months 6  months 9 months 12
 
months 

     Vigour  

level 

Treatment 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 13.36 9.63 11.25 12.33 8.77 10.55 10.53 8.61 9.57 10.28 8.33 9.31 10.03 7.55 8.79 

0.1M KH2PO4 10.00 9.13 9.81 9.39 8.40 8.89 8.94 7.04 7.99 8.28 7.00 7.64 7.62 6.95 7.28 

30%PEG6000 10.34 8.88 9.61 9.65 7.62 8.64 8.79 6.44 7.62 8.24 6.34 7.29 7.69 6.24 6.97 

GA3100ppm 10.30 7.58 8.94 9.82 7.06 8.44 9.27 6.91 8.09 9.02 6.85 7.93 8.77 6.78 7.77 

H2O 9.18 5.73 7.45 8.80 5.66 7.23 7.46 5.06 6.26 6.68 4.46 5.57 5.90 3.86 4.88 

Control 9.11 3.16 6.14 8.54 2.57 5.56 7.68 2.25 4.96 6.48 2.03 4.26 5.28 1.82 3.55 

Mean 10.38 7.35 9.75 6.68 8.78 6.05 8.16 5.83 7.55 5.53 

CD (p=0.05) (V) 1.21 0.38 0.34 0.23 0.27 

CD (p=0.05)  (T) 2.10 0.66 0.59 0.39 0.47 

CD(p=0.05)(VXT) NS 0.93 0.83 0.56 0.66 
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Table 4.10b: Effect of various priming treatments on high and low vigour seeds stored for various durations and their interaction on total soluble 

sugar content (mg/g DW) in Solanum melongena L. seeds. 

Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6      
months 

9        
months 

12 
months 

0 
months 

3 
months 

6 
months 

9            
months 

12 
months 

Mean 

1% KNO3 13.36 12.33 10.53 10.28 10.03 9.63 8.77 8.61 8.33 7.55 9.94 

0.1M KH2PO4 10.00 9.39 8.94 8.28 7.62 9.13 8.40 7.04 7.00 6.95 8.32 

30%PEG6000 10.34 9.65 8.79 8.24 7.69 8.88 7.62 6.44 6.34 6.24 8.02 

GA3100ppm 10.30 9.82 9.27 9.02 8.77 7.58 7.06 6.91 6.85 6.78 8.24 

H2O 9.18 8.80 7.46 6.68 5.90 5.73 5.66 5.06 4.46 3.86 6.28 

Control 9.11 8.54 7.68 6.48 5.28 3.16 2.57 2.25 2.03 1.82 4.89 

Mean 10.38 9.75 8.78 8.16 7.55 7.35 6.68 6.05 5.83 5.71  

Overall mean 8.93 6.31  

CD(p=0.05)   

Vigour level                                                           : 0.20 

Treatments                                                             : 0.34 

Storage durations                                                   : 0.31 

Vigour level × Treatments × Storage durations     : NS  



 

Fig. 4.10:  Effect of various priming treatments on the Total soluble sugar content (mg/g 

DW) in high and low vigour seeds of 

various durations. 

Priming treatments resulted in

and low vigour seeds over respective control seeds though

also attributed to increased activity of 

sugars (13.36mg/g DW) before storage 
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priming treatment before storage and (7.55mg/g

period (Table 4.10a). Similar results of increased amount of total soluble sugars 

increased α-amylase activity after KNO

and marigold (Afzal et al 2009) seeds.

Total soluble sugar content in seeds was influenced by interaction between vigour 

level and priming treatment during different months of storage. 

vigour level and priming treatments was 

while the interaction was significant for the succeeding months of storage

storage duration, the amount of total soluble sugars in low vigour seeds treated with 1%KNO

was either statistically at par or significantly more than the am

respective high vigour control seeds (Table 4.10a).
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Effect of various priming treatments on the Total soluble sugar content (mg/g 

DW) in high and low vigour seeds of Solanum melongena L. stored for 

Priming treatments resulted in an increase in total soluble sugar content in both high 

respective control seeds though extent of increase varied. This is 

also attributed to increased activity of α-amylase (Table 4.12a). Maximum amount of soluble 

before storage was recorded in high vigour seeds treated with 1% 

which reduced to 10.03mg/gDW after 12 months of storage. Likewise in low vigour 

seeds maximum amount of total soluble sugars (9.63 mg/gDW) were recorded with 1% KNO

and (7.55mg/gDW) at the end of 12 months of storage 

Similar results of increased amount of total soluble sugars 

amylase activity after KNO3 priming were reported in tomato (Nawaz et al 

seeds. 

Total soluble sugar content in seeds was influenced by interaction between vigour 

level and priming treatment during different months of storage. The interactive effect of 

vigour level and priming treatments was non- significant at the end of zero months of storage 

while the interaction was significant for the succeeding months of storage. Within each 

storage duration, the amount of total soluble sugars in low vigour seeds treated with 1%KNO

or significantly more than the amount of total soluble sugars in 

respective high vigour control seeds (Table 4.10a). 
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 Overall there was no significant difference in the amount of total soluble sugars in an 

interaction between seed vigour, priming treatment and storage duration. This implies that 

overall priming treatments increased the amount of total soluble sugars in the seeds and 

brought it at par with  amount of soluble sugars in control (high vigour seeds, no storage) 

(Table 4.10b). The maximum mean total sugar content (9.94mg/g DW) was recorded in 

KNO3 treated seeds while least (4.89mg/g DW) was recorded in unprimed seeds. 

4.2.2 Starch content 

 At the end of each storage duration, the low vigour seeds had higher starch content 

than the high vigour seeds. In high vigour seeds, a starch content of (7.90 mg/g DW) was 

recorded while in the low vigour a starch content of 17.64mg/g was recorded. On the other 

hand, in high vigour seeds stored for 12 months a starch content of 6.56mg/g DW was 

recorded while in low vigour seeds a starch content of 14.61mg/g DW was recorded (Table 

4.11a). 

 The priming treatments lowered the starch content in both high and low vigour seeds. 

Within each storage duration, the lowest starch content was recorded with GA3 priming i.e. 

4.35mg/g DW and 8.27mg/g DW in high and low vigour seeds respectively. Similarly in both 

the seed lots stored for 12 months lowest starch content with GA3 priming was recorded i.e. 

4.01mg/gDW and 7.76mg/g DW respectively (Table 4.11a). This can be explained in terms of 

increased activity of α-amylase with priming treatments (Table4.12a) that catalyses the 

hydrolysis of α-1,4 glycosidic linkages in starch, converting starch into low molecular weight 

sugars.  

 Within each storage duration, the synergistic effect of seed vigour level and priming 

treatments on starch content was significant. Priming of low vigour seeds with GA3 lowered 

the amount of starch content that was statistically at par with the starch content in high vigour 

seeds stored for zero, three, six, nine and twelve months respectively (Table 4.11a). 

 Overall there was no significant difference in the amount of starch content in an 

interaction between seed vigour, priming treatment and storage duration. This implies that 

overall priming treatments increased the amount of total soluble sugars in the seeds and 

brought it at par with  amount of starch content in control (high vigour seeds, no storage) 

(Table 4.11b). 

4.1.3 Activity of α-amylase 

Within each storage duration the activity of α-amylase was higher in high vigour 

seeds and less in low vigour seeds (Table 4.12a). This explains the high amount of starch in 

low vigour seeds at the end of each storage duration (Table 4.11a). In general, with increase 

in storage duration the activity of α-amylase in the seeds decreased. In high vigour seeds, 

15.63 µg maltose produced/ml/min α- amylase activity was recorded while in the seed lot
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Table 4.11a:  Effect of various priming treatments on the Starch content (mg/g DW) in high and low vigour seeds of Solanum melongena L. stored 

for various durations. 

 Storage Duration 

0 months 3 months 6  months 9 months 12
 
months 

     Vigour  

level 

Treatment 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 5.96 8.07 7.02 5.79 7.90 6.85 5.69 7.87 6.78 5.45 7.67 6.56 5.20 7.47 6.34 

0.1M KH2PO4 7.68 10.94 9.31 7.14 10.65 8.89 7.24 10.11 8.68 7.07 10.18 8.62 6.89 9.74 8.32 

30%PEG6000 5.87 10.90 8.38 5.45 10.64 8.04 5.36 10.21 7.78 5.11 9.81 7.46 4.85 9.72 7.28 

GA3100ppm 4.35 8.27 6.31 4.34 8.15 6.25 4.32 8.07 6.19 4.21 7.91 6.06 4.01 7.76 5.88 

H2O 6.95 12.55 9.75 6.90 11.69 9.30 6.86 10.79 8.83 6.67 10.58 8.62 6.83 10.36 8.60 

Control 7.90 17.64 12.77 7.51 17.36 12.44 7.44 16.96 12.20 7.00 15.82 11.41 6.56 14.67 10.61 

Mean 6.45 11.39 6.19 11.06 6.15 10.67 5.92 10.33 5.72 9.95 

CD (p=0.05) (V) 0.62 0.38 0.23 0.29 0.55 

CD (p=0.05)  (T) 1.07 0.66 0.40 0.50 0.95 

CD(p=0.05)(VXT) 1.51 0.94 0.56 0.70 1.34 
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Table 4.11b:  Effect of various priming treatments on high and low vigour seeds stored for various durations and their interaction on Starch 

content (mg/g DW) in Solanum melongena L. seeds. 

Vigour level High vigour Low vigour  

           Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6    
months 

9    
months 

12 
months 

0 
months 

3 
months 

6 
months 

9           
months 

12 
months 

Mean 

1% KNO3 5.96 5.79 5.69 5.45 5.20 8.07 7.90 7.87 7.67 7.47 6.71 

0.1M KH2PO4 7.68 7.14 7.24 7.07 6.89 10.94 10.65 10.10 10.18 9.74 8.76 

30%PEG6000 5.87 5.45 5.36 5.11 4.85 10.90 10.64 10.21 9.81 9.72 7.79 

GA3100ppm 4.35 4.34 4.32 4.21 4.01 8.27 8.15 8.07 7.91 7.76 6.14 

H2O 6.95 6.90 6.86 6.67 6.83 12.55 11.69 10.79 10.58 10.36 9.02 

Control 7.90 7.51 7.44 7.00 6.56 17.64 17.36 16.96 15.82 14.68 11.89 

Mean 6.45 6.19 6.15 5.92 5.72 11.39 11.06 10.67 10.32 9.96  

Overall mean 6.09 10.68  

CD(p=0.05)   

Vigour level                                                           : 0.15 

Treatments                                                             : 0.26 

Storage durations                                                  : 0.23 

Vigour level × Treatments × Storage durations     : NS 



 

Fig. 4.11:  Effect of various priming treatments on the Starch content (mg/g DW) in 

high and low vigour seeds of 

durations. 

subjected to accelerated ageing ( low vigour seeds) an 

produced/ml/min was recorded. On the other hand, in high vigour seeds stored for 12 months 

an α-amylase activity of 9.82 µg maltose produced/ml/min was 

seeds an α-activity of 4.64 µg maltose produced/ml/min 

Capsicum seeds also a considerable drop in the ac

ageing (Bhanuprakash et al 2010). 
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Effect of various priming treatments on the Starch content (mg/g DW) in 

high and low vigour seeds of Solanum melongena L. stored for various 

subjected to accelerated ageing ( low vigour seeds) an α-amylase activity of 7.61 µg maltose 

produced/ml/min was recorded. On the other hand, in high vigour seeds stored for 12 months 

amylase activity of 9.82 µg maltose produced/ml/min was recorded while in low vigour 

activity of 4.64 µg maltose produced/ml/min was recorded (Table 4.12

a considerable drop in the activity of α-amylase has been reported

 

ments enhanced the activity of α-amylase in both high and low vigour 

seeds. Hence, there is concomitant decrease in starch content due to priming (Table 4.11a).

high vigour seeds, immediately after harvesting the highest activity of α-amylase was 

ed in seeds treated with 1% KNO3 (21.51 µg maltose produced/ml/min) over other 

treatments while in low vigour seeds the highest α-amylase activity was recorded in seeds 

µg maltose produced/ml/min) over other treatments. Similar 

trend was observed in the succeeding months of storage. In high vigour seeds stored for 12 

resulted in (14.74 µg maltose produced/ml/min)  activity of 

amylase while in low vigour seeds stored for 12 months priming with GA3 100ppm resulted in 

µg maltose produced/ml/min) activity of α-amylase (Table 4.12a). In both primed high 

and low vigour seeds the activity of α-amylase was higher than in unprimed high and low 

synthesis of α-amylase was reported during priming in rice seeds (Lee 

During seed priming activation of various metabolic processes such as 

synthesis of a number of enzymes and nucleic acids, ATP synthesis and cytoplasmic 

c repair begins as reported by Hosseini and Koocheki (2011) in sugarbeet seeds.
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Table 4.12a:  Effect of various priming treatments on the activity of α-amylase (µg maltose produced/ml/min) in high and low vigour seeds of 

Solanum melongena L. stored for various durations. 

 Storage Duration 

0 months 3 months 6  months 9 months 12
 
months 

Vigour 

level 

Treatment 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 21.51 16.08 18.80 20.58 13.75 17.17 18.57 10.16 14.36 16.57 9.46 13.01 14.74 8.76 11.75 

0.1M KH2PO4 16.64 11.42 14.03 16.35 11.31 13.83 15.61 10.87 13.24 13.68 8.72 11.20 11.75 6.56 9.15 

30%PEG6000 17.87 11.47 14.67 14.73 10.54 12.63 14.04 10.62 12.33 13.33 9.55 11.44 12.63 8.47 10.55 

GA3100ppm 20.72 18.14 19.46 19.00 16.80 17.90 16.16 14.98 15.57 15.01 12.94 13.98 13.87 10.91 12.39 

H2O 17.27 9.56 13.41 16.72 9.26 12.99 14.85 8.33 11.59 13.72 7.25 10.48 10.24 6.16 8.20 

CONTROL 15.63 7.61 11.62 14.58 6.18 10.38 13.86 5.07 9.47 11.84 4.57 8.21 9.82 4.64 7.23 

MEAN 18.27 12.38  16.99 11.31  15.52 10.00  14.03 8.75  12.40 7.58  

CD (p=0.05) (V) 0.28 0.52 0.35 0.39 0.59 

CD (p=0.05)  (T) 0.49 0.90 0.60 0.68 1.02 

CD(p=0.05)(VxT) 0.69 1.28 0.85 0.96 NS 
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Table 4.12b:  Effect of various priming treatments on high and low vigour seeds stored for various durations and their interaction on activity 

of α-amylase (µg maltose produced/ml/min)  in Solanum melongena L. seeds. 

Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6     
months 

9    
months 

12 
months 

0 
months 

3 
months 

6 
months 

9           
months 

12 
months 

Mean 

1% KNO3 21.51 20.58 18.57 16.57 14.74 16.08 13.75 10.16 9.46 8.76 15.02 

0.1M KH2PO4 16.64 16.35 15.61 13.68 11.75 11.42 11.31 10.87 8.72 6.56 12.29 

30%PEG6000 17.87 14.73 14.04 13.33 12.63 11.47 10.54 10.62 9.55 8.47 12.32 

GA3100ppm 20.72 19.00 16.16 15.01 13.87 18.14 16.80 14.98 12.94 10.91 15.85 

H2O 17.27 16.72 14.85 13.72 10.24 9.56 9.26 8.33 7.25 6.16 11.33 

Control 15.63 14.58 13.86 11.84 9.82 7.61 6.18 5.07 4.57 4.64 9.38 

Mean 18.27 16.99 15.52 14.03 12.40 12.38 11.31 10.00 8.75 7.58  

Overall mean 15.40 10.00  

CD(p=0.05)   

Vigour level                                                           : 0.31 

Treatments                                                             : 0.54 

Storage durations                                                   : 0.50 

Vigour level × Treatments × Storage durations  : NS 
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Fig. 4.12: Effect of various priming treatments on the activity of α-amylase (µg maltose 

produced/ml/min) in high and low vigour seeds of Solanum melongena L. 

stored for various durations. 

Similarly, higher reducing and total sugars as well as higher α-amylase activity was 

recorded in spring maize seeds after hormonal priming with GA3 as compared to control seeds 

(Afzal 2008). Enhancement of α-amylase activity in primed seeds may be attributed to proper 

hydration during imbibition that increased starch hydrolysis. Likewise, halopriming with 

KNO3 led to increased α-amylase activity and total soluble sugar content in marigold seeds 

(Afzal et al 2009). 

 The activity of α-amylase was influenced by an interaction between seed vigour level 

and priming treatment during different storage durations. The synergistic effect of seed vigour 

level and priming treatments on activity of α-amylase was significant for upto 9 months of 

storage but for seeds stored for 12 months the effect was non-significant.  The α-amylase 

activity of low vigour seeds primed with GA3 100ppm was either significantly higher or 

statistically at par with the α-amylase activity of high vigour seeds (control) within each 

storage duration (Table 4.12a). 

 Overall the effect of interaction of seed vigour level, treatments and storage duration 

on activity of α-amylase was non-significant. So this means that with priming treatments the 

activity of α-amylase was statistically at par with the activity of α-amylase in control seeds 

(High vigour seeds stored for zero months) (Table 4.12b). Overall highest α-amylase activity 

was reported with GA3 priming, followed closely by KNO3 priming. 

 

0

5

10

15

20

25

HV LV HV LV HV LV HV LV HV LV HV LV

1%KNO₃ 0.1M 

KH₂PO₄
30% 

PEG6000 

GA₃
100ppm

H₂O Control

A
ct

iv
it

y
 o

f 
α

-a
m

y
la

se

Priming treatments

0 months 3 months 6 months 9 months 12months

HV-High vigour        LV- Low vigour



 62

4.1.4 Total Soluble Proteins 

Within each storage duration, the amount of protein content was higher in high vigour 

seeds than in low vigour seeds (Table 4.13a). In general with storage the amount of protein 

content in both high and low vigour seeds decreased. In high vigour seeds, 5.41mg/g DW of 

total soluble protein content was recorded while in the seed lot subjected to accelerated ageing 

( low vigour seeds) a protein content of 2.65 mg/g DW was recorded. On the other hand, in 

high vigour seeds stored for 12 months the amount of protein content recorded was 3.07 mg/g 

DW while in low vigour seeds the protein content recorded was 2.10mg/g DW(Table 4.13a). 

Similar results of decreased protein content with accelerated ageing were observed by various 

authors, e.g. maize (Satish and Sundareswaran 2010, Radha et al 2014) and radish (Jain et al 

2006) seeds. The protein content decreased during ageing process due to de-naturation and 

irreversible damage to protein structure as a result of free radical invasion. 

 The priming treatments increased the amount of protein content in both high and low 

vigour seeds.  Before storage, in high vigour seeds the highest amount of protein content was 

recorded in seeds treated with GA3 100ppm (9.46mg/g DW) while in low vigour seeds the 

highest amount of protein content was recorded in seeds treated with 1% KNO3 (6.61 mg/g 

DW).  In both high and low vigour seeds stored for 12 months, the highest amount of protein 

content was recorded in seeds treated with GA3 100ppm i.e. 6.89mg/g DW and 4.57mg/gDW 

respectively over other priming treatments (Table 4.13a).  Similar results of increased total 

soluble protein content with KNO3 priming in tomato seeds (Pandita et al 2003). Priming of 

chickpea seeds with 100ppm GA3 invigourated the performance of both high and low vigour 

seeds and improved the seed metabolism by increasing membrane stability, total protein 

content and α-amylase activity over control dry seeds (Arun et al 2016). A significant 

enhancement in the total soluble sugars and total soluble protein in seeds primed with GA3 

under stress conditions as compared to non-primed groundnut seeds was observed (Rouhi and 

Sepehri 2020). It was reported that seed priming enhances protein synthesis by improving 

functioning of the protein synthesis machinery (Varier et al 2010). 

 The total soluble protein content was influenced by the interaction between seed 

vigour level and priming treatment during different storage durations. The amount of total 

soluble protein content in low vigour seeds primed with GA3 100ppm was either significantly 

higher or statistically at par with the protein content in high vigour seeds (control) within each 

storage duration (Table 4.13a). 
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Table 4.13a:  Effect of various priming treatments on the Protein content (mg/g DW) in high and low vigour seeds of Solanum melongena L. 

stored for various durations. 

 Storage Duration 

0 months 3 months 6  months 9 months 12
 
months 

     Vigour  

level 

Treatment 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 7.44 6.61 7.03 6.88 5.78 6.33 5.16 4.87 5.02 4.54 3.93 4.24 3.92 3.00 3.46 

0.1M KH2PO4 7.96 4.16 6.06 7.62 4.02 5.82 7.17 4.02 5.60 5.75 3.52 4.63 4.32 3.01 3.67 

30%PEG6000 8.64 5.70 7.17 7.86 4.66 6.26 6.54 4.11 5.32 5.73 3.47 4.60 4.92 2.84 3.88 

GA3100ppm 9.46 5.61 7.53 8.49 5.33 6.91 8.15 5.01 6.58 7.52 4.79 6.16 6.89 4.57 5.73 

H2O 6.25 3.52 4.88 5.81 2.60 4.21 4.56 2.53 3.55 4.10 2.77 3.43 3.64 2.43 3.04 

Control 5.41 2.65 4.03 4.18 2.35 3.26 3.70 2.32 3.01 3.38 2.21 2.80 3.07 2.10 2.59 

Mean 7.53 4.71  6.81 4.12  5.88 3.81  5.17 3.45  4.46 2.99  

CD (p=0.05) (V) 0.37 0.41 0.31 0.17 0.05 

CD (p=0.05)  (T) 0.64 0.71 0.53 0.29 0.09 

CD(p=0.05)(VXT) 0.90 1.00 0.75 0.40 0.13 
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Table 4.13b:  Effect of various priming treatments on high and low vigour seeds stored for various durations and their interaction on protein 

content (mg/g DW) in Solanum melongena L. seeds. 

Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6     
months 

9    
months 

12 
months 

0 
months 

3 
months 

6 
months 

9              
months 

12 
months 

Mean 

1% KNO3 7.44 6.88 5.16 4.54 3.92 6.61 5.78 4.87 3.93 3.00 5.21 

0.1M KH2PO4 7.96 7.62 7.17 5.75 4.32 4.16 4.02 4.02 3.52 3.01 5.15 

30%PEG6000 8.64 7.86 6.54 5.73 4.92 5.70 4.66 4.11 3.47 2.84 5.45 

GA3100ppm 9.46 8.49 8.15 7.52 6.89 5.61 5.33 5.01 4.79 4.57 6.58 

H2O 6.25 5.81 4.56 4.10 3.64 3.52 2.60 2.53 2.77 2.43 3.82 

Control 5.41 4.18 3.70 3.38 3.07 2.65 2.35 2.32 2.21 2.10 3.14 

Mean 7.53 6.81 5.88 5.17 4.46 4.71 4.12 3.81 3.45 2.99  

Overall mean 5.97 3.82  

CD(p=0.05)   

Vigour level                                                           : 0.14 

Treatments                                                             : 0.24 

Storage durations                                                   : 0.22 

Vigour level × Treatments × Storage durations  : NS 
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high and low vigour seeds of Solanum melongena L. stored for various 

Overall the effect of interaction of seed vigour level, treatments and storage duration 

-significant. So this means that with priming treatments the protein 

statistically at par with the protein content in control seeds (high vigour seeds 

stored for zero months) (Table 4.13b). 
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Table 4.14a:  Effect of various priming treatments on the Free aminoacid content (mg/g DW) in high and low vigour seeds of Solanum melongena 

L. stored for various durations. 

 Storage Duration 

0 months 3 months 6  months 9 months 12
 
months 

     Vigour  

level 

Treatment 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 1.85 3.01 2.43 1.74 3.43 2.58 1.82 3.99 2.90 2.11 4.53 3.32 2.40 5.07 3.74 

0.1M KH2PO4 2.42 2.81 2.62 2.52 3.03 2.78 2.71 3.69 3.20 3.10 3.92 3.51 3.49 4.14 3.81 

30%PEG6000 2.38 3.32 2.85 3.07 3.57 3.32 3.35 4.08 3.71 3.71 4.38 4.04 4.06 4.68 4.37 

GA3100ppm 1.59 2.55 2.07 1.72 3.02 2.37 2.05 2.37 2.21 2.31 2.81 2.56 2.56 3.25 2.91 

H2O 2.03 3.74 2.88 2.18 4.21 3.20 2.40 4.41 3.41 3.01 4.73 3.87 3.61 5.04 4.33 

Control 3.11 4.74 3.93 3.54 4.90 4.22 4.06 5.38 4.72 4.64 5.50 5.07 5.22 5.62 5.42 

Mean 2.23 3.36  2.46 3.69  2.73 3.99  3.14 4.31  3.56 4.63  

CD (p=0.05) (V) 0.23 0.10 0.12 0.07 0.07 

CD (p=0.05)  (T) 0.40 0.17 0.20 0.12 0.12 

CD(p=0.05)(VXT) 0.57 0.24 0.28 0.17 0.16 
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Table 4.14b:  Effect of various priming treatments on high and low vigour seeds stored for various durations and their interaction on free 

aminoacid content (mg/g DW) in Solanum melongena L. seeds. 

Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6    
months 

9     
months 

12 
months 

0 
months 

3 
months 

6 
months 

9             
months 

12 
months 

Mean 

1% KNO3 1.85 1.74 1.82 2.11 2.40 3.01 3.43 3.99 4.53 5.07 2.99 

0.1M KH2PO4 2.42 2.52 2.71 3.10 3.49 2.81 3.03 3.69 3.92 4.14 3.18 

30%PEG6000 2.38 3.07 3.35 3.71 4.06 3.32 3.57 4.08 4.38 4.68 3.66 

GA3100ppm 1.59 1.72 2.05 2.31 2.56 2.55 3.02 2.37 2.81 3.25 2.42 

H2O 2.03 2.18 2.40 3.01 3.61 3.74 4.21 4.41 4.73 5.04 3.54 

Control 3.11 3.54 4.06 4.64 5.22 4.74 4.90 5.38 5.50 5.62 4.67 

Mean 2.23 2.46 2.73 3.14 3.56 3.36 3.69 3.99 4.31 4.63  

Overall mean 2.82 4.00  

CD(p=0.05)  

Vigour level                                                           : 0.08 

Treatments                                                             : 0.13 

Storage durations                                                   : 0.12 

Vigour level × Treatments × Storage durations   : 0.42  



 

Fig. 4.14   Effect of various priming treatments on the 

DW) in high and low vigour seeds of 

various durations. 

The priming treatments decreased the amount of free aminoacids in both high and 

low vigour seeds. In high vigour seeds prior to storage, priming with GA

least amount of free amino-acids (1.59 mg/g DW) as compared to o

vigour seeds 2.55mg/g DW amount of free amino

priming which was lowest as compared to 

vigour seeds subjected to 12 months of storage, the free 

2.56mg/gDW and 3.25mg/g DW respectively (Table 4.14a). Similar results of decreased free 

aminoacid content with seed priming have been reported in okra (Pandita 

sorghum (Zhang et al 2015) seeds. 

content (Table 4.14a) and simultaneous increase in protein content (Table 4.13a) indicating 

that seed priming improved the protein synthesis machinery at the sub

in synthesis of more proteins using free aminoacids. Thus seed priming decreased the 

hydrolysis of proteins resulting in decreased free aminoacid content in seeds.

 The free aminoacid content was influenced by the interaction between seed vigour 

level and priming treatment during diffe

content in low vigour seeds primed with GA

statistically at par with the protein content in high vigour seeds (control) within each storage 

duration indicating that free aminoacids reduced in low vigour seeds with priming and 

reached to the same amount or lower than in high vigour seeds (Table 4.14a).
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Effect of various priming treatments on the free amino acid content (mg/g 

DW) in high and low vigour seeds of Solanum melongena L. stored for 

The priming treatments decreased the amount of free aminoacids in both high and 

low vigour seeds. In high vigour seeds prior to storage, priming with GA3 100ppm resulted in 

acids (1.59 mg/g DW) as compared to other treatments and in low 

vigour seeds 2.55mg/g DW amount of free amino-acid content was recorded with GA

priming which was lowest as compared to other treatments. In both GA3 primed high and low 

vigour seeds subjected to 12 months of storage, the free aminoacid content increased to 

2.56mg/gDW and 3.25mg/g DW respectively (Table 4.14a). Similar results of decreased free 

aminoacid content with seed priming have been reported in okra (Pandita et al 2010) and 

2015) seeds. Seed priming resulted in decrease in free aminoacid 

content (Table 4.14a) and simultaneous increase in protein content (Table 4.13a) indicating 

that seed priming improved the protein synthesis machinery at the sub-cellular basis resulting 

using free aminoacids. Thus seed priming decreased the 

hydrolysis of proteins resulting in decreased free aminoacid content in seeds. 

The free aminoacid content was influenced by the interaction between seed vigour 

level and priming treatment during different storage durations. The amount of free aminoacid 

in low vigour seeds primed with GA3 100ppm was either significantly lower or 

statistically at par with the protein content in high vigour seeds (control) within each storage 

hat free aminoacids reduced in low vigour seeds with priming and 

reached to the same amount or lower than in high vigour seeds (Table 4.14a). 
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Table 4.15a:   Effect of various priming treatments on the Membrane Stability Index (MSI) of high and low vigour seeds of Solanum melongena 

L. stored for various durations. 

 Storage Duration 

0 months 3 months 6  months 9 months 12
 
months 

Vigour 

level 

Treatment 

High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 
vigour 

Mean 
High 

vigour 

Low 

vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

High 

vigour 

Low 

Vigour 
Mean 

1% KNO3 49.89 43.19 46.54 42.65 41.48 42.06 40.31 34.50 37.40 36.58 32.24 34.41 32.85 29.96 31.41 

0.1M KH2PO4 48.66 30.69 39.18 42.90 29.69 36.80 38.20 23.95 31.08 34.08 22.64 28.36 29.95 21.33 25.64 

30%PEG6000 54.87 36.67 45.77 51.51 32.08 41.79 46.35 29.40 37.87 41.05 25.90 33.47 35.74 22.40 29.07 

GA3100ppm 63.05 41.26 52.15 59.71 37.23 48.47 55.81 34.93 45.37 49.80 28.91 39.36 43.79 22.89 33.34 

H2O 60.92 37.32 49.12 56.45 32.46 44.45 51.40 28.18 39.79 45.19 24.63 34.91 38.98 21.07 30.02 

Control 40.33 28.67 34.50 36.42 26.91 31.67 32.99 22.76 27.88 30.27 20.15 25.21 27.54 17.54 22.54 

Mean 52.95 36.13  48.27 33.47  44.18 28.95  39.49 25.74  34.81 22.53  

CD (p=0.05) (V) 3.80 0.40 0.27 0.17 0.24 

CD (p=0.05)  (T) 6.58 0.70 0.47 0.29 0.42 

CD(p=0.05)(VXT) NS 0.99 0.66 0.41 0.59 
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Table 4.15b:  Effect of various priming treatments on high and low vigour seeds stored for various durations and their interaction on Membrane 

Stability Index (MSI) of Solanum melongena L. seeds. 

Vigour level High vigour Low vigour  

Storage 
duration 

 

Treatments 

0 
months 

3 
months 

6           
months 

9       
months 

12 
months 

0 
months 

3 
months 

6 
months 

9            
months 

12 
months 

Mean 

1% KNO3 49.89 42.65 40.31 36.58 32.85 43.19 41.48 34.50 32.24 29.96 38.36 

0.1M KH2PO4 48.66 42.90 38.20 34.08 29.95 30.69 29.69 23.95 22.64 21.33 32.31 

30%PEG6000 54.87 51.51 46.35 41.05 35.74 36.67 32.08 29.40 25.90 22.40 37.60 

GA3100ppm 63.05 59.71 55.81 49.80 43.79 41.26 37.23 34.93 28.91 22.89 43.74 

H2O 60.92 56.45 51.40 45.19 38.98 37.32 32.46 28.18 24.63 21.07 39.66 

Control 40.33 36.42 32.99 30.27 27.54 28.67 26.91 22.76 20.15 17.54 28.36 

Mean 52.95 48.27 44.18 39.49 34.81 36.13 33.47 28.95 25.74 22.53  

Overall mean 43.94 29.40  

CD(p=0.05)   

Vigour level                                                           : 0.57 

 Treatments                                                             : 0.99  

Storage durations                                                   : 0.90 

Vigour level × Treatments × Storage durations    : NS  



Fig. 4.15:   Effect of various priming treatments on the Membrane Stability Index (MSI) 

of high and low vigour seeds of 

durations. 

Overall the interactive effect of vigour level, priming treatments and storage duration 

on free amino-acid content in seeds was significant (Table 4.14b). The least amount of total 

free amino-acids was found with GA

4.14b). 
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recorded was 28.67 indicating that accelerated ageing of seeds
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value of MSI reduced to 27.54
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of high and low vigour seeds of Solanum melongena L. stored for 

Overall the interactive effect of vigour level, priming treatments and storage duration 

acid content in seeds was significant (Table 4.14b). The least amount of total 

acids was found with GA3 priming and maximum in unprimed seeds (Table 

4.1.6 Membrane stability index (MSI) 

The membrane stability index indicates the status of seed membranes. Within each 

storage duration membrane stability index was higher in high vigour seeds than in low vigour 
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while in the seed lot subjected to accelerated ageing (low vigour seeds) the value MSI 

indicating that accelerated ageing of seeds resulted in membrane damage 

. On the other hand, in high vigour seeds stored for 12 

e of MSI reduced to 27.54 while in low vigour seeds MSI reduced to 17.54 

The priming treatments increased the value of MSI in both high and low vigour seeds 

t priming treatments helped in the  repair of damaged membrane thus improving 

membrane integrity. In high vigour seeds prior to storage, priming with GA3 100ppm resulted 

i.e., 63.05 and in low vigour seeds MSI of 41.26 was recorded with 
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GA3 priming. The results indicate that protective action of priming treatments extends 

viability and restores the vigour of seeds. In both GA3 primed high and low vigour seeds 

subjected to 12 months of storage, the value of MSI decreased to 43.79 and 22.89 respectively 

(Table 4.15a). Similar results of improved membrane integrity with priming treatments was 

reported in cotton (Dias et al 2004) and chickpea (Beedi et al 2018) seeds. 

 The synergistic effect of vigour level and priming treatments on MSI was non-

significant for seeds not subjected to storage while it was significant for succeeding storage 

durations. In low vigour seeds priming with KNO3 and GA3 enhanced the membrane stability 

index in seeds stored for 3 and 6 months respectively and enhanced it to their respective 

controls. In seeds stored for nine and twelve months, priming with KNO3 significantly 

improved MSI in low vigour more than their respective control high vigour seeds (Table 

4.15a). 

 Overall the interaction of vigour level, priming treatment and storage duration on 

MSI was non-significant indicating that with priming treatments the MSI was statistically at 

par with the MSI in control seeds (high vigour seeds stored for zero months) (Table 4.15b). 

Overall maximum MSI was obtained with GA3 priming and least in unprimed seeds. 
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CHAPTER V 

SUMMARY 

Brinjal is a seed propagated vegetable crop of Solanaceae family grown for its 

nutritious and edible fruits. The demand for brinjal seeds varies depending on various factors, 

the excess seeds need to be stored for longer durations. Prolonged storage of seeds results in 

decline in seed quality in terms of vigour and viability due to natural process of ageing. Seed 

deterioration during storage results in less viable poor quality seeds which when sown results in 

poor quality seedlings resulting in low yields and economic loss to the farmers. Good quality 

seed is essential for successful agriculture. The rate of seed deterioration during storage can be 

controlled through seed invigouration techniques like seed priming. Seed priming is claimed to 

play a vital role in modern agriculture for precision planting and to supplement nutrition 

through seed for uniform and vigorous seedling growth and safe guarding the storage life of 

seeds. The present study entitled “Effect of priming on enhancing storability of brinjal 

(Solanum melongena L.) seeds” was conducted in the laboratories of department of Botany, 

Punjab Agricultural University, Ludhiana with the objectives to study the efficacy of seed 

priming on improving viability of low and high vigour seeds of brinjal and the effect of priming 

on storability of low and high vigour brinjal seeds. 

 The freshly harvested seed was divided into two lots. One of these seed lots was 

considered high vigour and the other lot was subjected to accelerated ageing at 45⁰C 

temperature and 90% relative humidity for 7days to obtain low vigour seed. The high and low 

vigour seeds were primed with KNO3 (1%), GA3 (100ppm), KH2PO4 (0.1M), PEG 6000 (30%) 

and H2O for 12 hours. Primed high and low vigor seed lots were packed in moisture impervious 

aluminium bags and stored for a year. The seeds were drawn at tri-monthly intervals and 

observations were recorded on seed germination, its speed and mean days to germination; 

seedling vigour index, seedling dry weight and seedling growth in terms of seedling length and 

its parts viz., shoot and root. The amount of total soluble sugars, starch, total soluble proteins, 

total free aminoacids, activity of α-amylase and membrane stability index was estimated at tri-

monthly intervals. 

• In the seeds not subjected to any storage, the seed quality parameters (germination 

percentage, speed of germination, seedling length, root length, shoot length, seedling dry 

weight and seedling vigour index) were significantly less while mean days to germination 

were significantly more in low vigour seeds when compared with high vigour seeds. 

Likewise the biochemical parameters (Total soluble sugars, total soluble proteins, α-

amylase activity and membrane stability index) were significantly less while starch 

content and total free aminoacid were significantly more in low vigour seeds. 
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• As the duration of storage increased, there was a decline in physiological and biochemical 

aspects of seed quality except increase in mean days to germination, starch and free 

aminoacid in both high and low vigour seeds. 

• The seed priming treatments improved the seed quality in terms of higher germination 

percentage, speed of germination, root length, shoot length, seedling length, less MDG, 

higher seedling dry weight, seedling vigour index-I and seedling vigour index-II in both 

high and low vigour seeds but the extent of improvement varied among different priming 

treatments. 

• Priming treatments increased the total soluble sugars, total soluble proteins, α-amylase 

activity and membrane stability index in both high and low vigour seeds but decreased 

starch content and total free amino acid content. 

• Among the priming treatments, GA3 priming resulted maximum improvement in both 

physiological and biochemical parameters followed by KNO3 priming. Priming of high 

vigour seeds with GA3 (not subjected to any storage) resulted in 23.6% and increase in 

germination percentage over control. In low vigour seeds (not subjected to any storage) 

priming with GA3 resulted in 34.43% increase in germination percentage as compared to 

control. 

  From the present investigation it was concluded that between high and low vigour 

seeds, high vigour seeds maintained higher seed quality parameters for longer durations. Seed 

priming with GA3 (100ppm) followed by priming with KNO3 (1%) were found to be the best 

treatments for both high and low vigour seeds. Upon storage, high vigour seeds consistently 

showed better seed quality attributes due to priming compared to low vigour seeds. Even after 

storage, seeds primed with GA3 showed better performance in all seed quality parameters 

followed by KNO3 priming. Decline in germination percentage in both primed and unprimed 

seeds was observed after storage but primed seeds maintained the priming effect. Priming with 

GA3, brought the performance of low vigour seeds at par with that of high vigour control (no 

storage) seeds. Although priming treatments resulted in improvement in seed germination of 

both high and low vigour seeds but the improvement in low vigour seeds in terms of percentage 

increase over control was higher than high vigour seeds. 
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