


INTRODUCTION 

Deterioration of seeds and other plant propagules is a natural catabolic process 

which terminates their life span resulting in complete loss of viability. The process may 

be accelerated by some pathogenic attack and/or by adverse environmental conditions. 

Otherwise, the deteriorative events follow their normal course culminating in the 

. production of nonviable seeds. This inevitable natural detrimental process particularly 

pathogen and adverse environment-induced accelerated ageing leading to quicker 

deterioration of seeds is a matter of concern to the seed technologists, crop growers and 

seedsmen associated with seed industry. Now-a-days some strategies are being adopted to 

prolong the storage potential of seed by using physical and chemical manipulative 

methods (Basu, 1976; Basu and Mandal; 1985; Rudrapal and Nakamura 1988; 

Bhattacharyya and Basu, 1990; Chhetri et al., 1993; Basu, 1994; Rai et al. 1995). 

Storing of seeds is a serious problem in tropical and subtropical countries like 

India where high temperature and high relative humidity greatly accelerate seed ageing 

phenomenon causing consequent deterioration and non-viability of seeds. The problem of 

retention of seed vigour in Darjeeling and surrounding areas of West Bengal state in India 

is much more acute because of extremely high relative humidity prevailing during the 

major part of a year and which is very conducive to the growth of microorganisms, 

particularly fungi. As most crop seeds require stroage for either one or several planting 

seasons, agriculturists and horticulturists of this region are often handicapped with 

respect to maintenance of a standard seed vigour under ambient storage environment. 

Keeping in mind this problem of seed storing in hilly regions of Darjeeling, an attempt 

was made in this investigation to prolong the storage life of a few agriculturally important 

seed species having viability problems and such cultivars often become susceptible to 

.microbial attack at high atmospheric moisture. Present expreiments were performed 

under accelerated ageing condition by imposing high relative humidity with a view to 

maintaining a uniform storage condition and also to obtain expeditious results. In fact, 

accelerated ageing treatment provides a powerful manipulative tool which makes it 

possible to study the process of seed deterioration over a very short period (Heydecker, 
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1972) and this mimics the natural ageing process (Delouche and Baskin, 1973; Perl et al, 

1978; Haider, 1981). 

Although efficacy of several classes of chemicals viz., hormones, retardants, 

redox chemicals^ phenols, vitamins and salts on maintenance of seed health under storage 

has been established (Basu et al, 191 A; Dharmalingam and Basu, 1978; Basu, 1994), 

Na-dikegulac is a relatively recent addition to this group (Bhattacharjee et al, 1986b; 

Chhetri et al, 1993; Rai et al, 19'95). Being stimulated from the literature on the 

regulatory action of Na-dikegulac on delaying of plant senescence in addition to 

regulation of plant growth and development (Sanderson and Martin, 1977; Bhattacharjee 

et al, 1984), and also from a few reports on dikegulac-induced deferral of seed 

senescenece (Bhattacharjee and Gupta, 1985; Bhattacharjee et al, 1986b^ present 

investigator tested the possibility of this chemical on the regulation of seed senescence of 

a number of crops under storage environment. The present investigator and her co

workers published a few papers on potentiation of a number of low vigour seed species 

under adverse storage condition by using Na-dikegulac as a potential seed hardening 

agent (Rai et al, 1992; 1995; Chhetri et al, 1993; Bhattacharjee et al, 1999). 

Na-dikegulac-induced storage potentiation and hardening of seeds was established 

from four separate exepriments performed in this investigation. A number of reliable 

indices were considered for evaluating the potential performance of gram, soybean, 

sunflower and safflower seeds under forced ageing environment. However, a 

comprehensive work was done using seeds of a dwarf sunflower cultiver and detailed 

studies at various angles using this low vigour seed species conclusively proved the 

efficacy of Na-dikegulac as a reliable seed hardening agent. The chemical-induced 

changes of germination behaviour and metabolic status of seeds, growth performance of 

seedlings in laboratory condition and that of plants in field condition, metabolic status of 

plants at various developmental stages, performance of seeds and seedlings in stressful 

situations permitted to j u d g e ^ the promising role of Na-dikegulac on maintaining the 

keeping quality of seeds under storage conditions. 
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As Na-dikegulac is a less explored plant growth regulator first reported by 

Bocion et al.,-f^\915, it needs a brief introduction. It is a sugar hormone under 

monosaccharide group and belongs to the hormonal class 'growth retardant'. Its common 

name is 'dikegulac-sodium' or 'sodium-dikegulac'; trade name is 'Atrinal', and chemial 

name is 'sodium 2, 3 : 4-6-di-0-isopropylidene-a-L-xylo-2-hexalofuranosate' or it is also 

chemically known as 'sodium 2, 3:-4,6-di-0-isopropylidene-2-keto-L-gulonate' (Fig. 1). 

Physically it is white, odourles, solid with a m.p. 300°C and does not exhibit 

photosensitivity. It is stable in aqueous solutions at pH 7 and above, highly soluble in 

water, methanol and ethanol and less soluble in chloroform, acetone, cyclohexane and 

hexane (Bhattacharjee ef a/., 1986b). 
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