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Introduction

Cedrus deodara, commonly called
‘Deodar’, is one of the most important group
of species of Pinaceae. Deodar is found
throughout the Western Himalayas from
Afghanistan to Garhwal at elevations
ranging from 1,200 to 3,050 m, being most
common from 1,800 to 2,600 m. The species
is widely distributed in the Western
Himalayan states of Jammu & Kashmir,
Himachal Pradesh and Uttarakhand. One
of the complicating factor which affects
the natural regeneration of Deodar forests
is dormancy. Coniferous seeds are
generally characterized by morpho-
physiological dormancy, often complicated
by the inhibitory effect of hard seed coat
(Nikolaeva, 1990). This type of dormancy
is primarily due to underdeveloped embryo
or a decreased metabolic activity of the
embryo and requires a treatment of cold
stratification to produce sufficient levels
of enzymes, hormones, soluble metabolites
and other compounds needed by the
embryo for germination.

Numerous physiological changes take
place during the stratification of seeds,
during which a large quantity of soluble
metabolites are translocated into them and
converted into new storage forms such as
starch, fats and proteins. Various organic

and inorganic constituents also accumulate
in them while still other constituents
decrease in amount as seeds are stratified
for various durations (Abdul-Baki and
Anderson, 1970; Pitel, 1980; Ghosh et al.,
1981; Blanche et al., 1990; Singh et al.,
1992; Gautam, 1997; Dogra, 2003). No
information is available concerning the
effect of stratification on biochemical
constituents in Cedrus deodara seed.
Therefore, the objective of the present
study was to examine the effect of
stratification on the biochemical
constituents in Deodar seeds.

Material and Methods

The freshly harvested seeds of Deodar
were placed for moist stratification upto
90 days at fifteen days intervals i.e. 15, 30,
45, 60, 75 and 90 days. The stratification
was done in sand in different plastic
petriplates and kept at 2±1oC. The
stratifying media i.e. sand was kept moist
during entire period of stratification. The
stratified seeds of Deodar were rinsed twice
in distilled water and then dried to
constant weight in an oven at 50oC. One
gram of dried sample of each treatment
were placed in 20-25 ml of boiling ethanol
(80%) for 10 minutes and decanted.
Another 10-15 ml of boiling ethanol was
added to the residue. Thereafter the two
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extracted samples filtered and combined.
The final volume was made 50 ml. This
alcohol extract was used for estimation of
total sugars while the residue was used
for determination of starch. Dubois et al.

(1951). For the estimation of sugars, the
alcoholic extract was evaporated to dryness
and residues were dissolved in 3 ml of
distilled water and centrifuged to 4000
rpm for 15 minutes. The supernatant was
decanted and used for estimation of sugars.
Total sugar in the samples were estimated
by phenol-sulphuric acid method given by
Dubois et al. (1951).One ml of extract was
taken in the test tube, to which one ml of 5
per cent phenol solution was mixed. This
was then thoroughly shaken with 5 ml of
concentrated H

2
SO

4
 and cooled under tap

water. The transmittance of emerged
yellow orange colour was measured at 490
nm wave length on spectrophotometer. The
total sugars were determined from the
standard curve drawn using known
strengths of glucose solution and
expressed as mg/g of dry weight. The
residue left from the alcohol extract of dry
samples were hydrolyzed by adding 5 ml
of distilled water and 6 ml of 52 per
cent perchloric acid. Contents were
stirred for 30 minutes followed by addition
of 20 ml distilled water, thereafter filtered
and volume made to 100 ml. Glucose in
samples was determined by phenol
sulphuric acid method (Dubois et al., 1951)
and starch content was calculated by
multiplying the glucose value with
conversion factor 0.9 and expressed as mg/
g dry weight. Soluble proteins were
estimated by the method prescribed by
Lowry et al. (1951).

Results and Discussion

The results of the effect of
stratification on biochemical constituents

Table 1

Biochemical constituents of seeds as affected

by stratification duration

Stratification Soluble Starch Total
duration protein (%) sugar
(days) (%) (%)

No stratification 5.20 8.50 5.58
(control)

15 5.77 8.44 5.79

30 5.87 8.29 5.86

45 6.29 7.50 6.11

60 6.58 7.61 6.78

75 6.23 6.97 6.08

90 5.52 6.78 5.76

CD 
0.05

0.28 0.24 0.30

of seed viz., soluble protein, starch and
total sugar are presented in Table 1.

It is evident that the soluble
protein content and total sugar increased
in seeds upto 60 days of stratification
duration and thereafter decreased
(Table 1). Statistical traits, indicated that
the effect of stratification duration is
statistically significant in respect of soluble
protein, starch and total sugar. The
maximum soluble protein (6.58%) and total
sugar (6.78%) was recorded in seeds
stratified for 60 days duration and the
minimum soluble protein (5.20%) and total
sugar (5.58%) was registered in seeds
under control. The starch content shows a
decreasing trend with the increase in
stratification duration. The maximum
starch (8.50%) was recorded in control
which was statistically at par with
8.44% and 8.29% in seeds stratified for
15 and 30 days of stratification
duration. The minimum starch content
(6.78%) was exhibited in seeds
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stratified for 90 days of stratification
duration.

The rise in the soluble protein has
been demonstrated in a number of species
during natural and artificial aging (Abdul-
Baki and Anderson, 1970; Pitel, 1980;
Ghosh et al., 1981; Blanche et al., 1990).
The peak in soluble protein coincided with
the start of the decline in germination and
so, the level of soluble protein could
perhaps be used as a marker of seed vigour.
Gautam (1997) reported that soluble
proteins increased streadily from 30 days
to 75 days of stratification and thereafter,
recording a decline upto 120 days in seeds
of Quercus leucotrichophora. Singh et al.

(1992) also reported that protein content
in Pinus gerardiana seeds decreased with
increasing storage time.

The total sugars in Cedrus deodara

seeds also exhibited a trend like soluble
proteins. This may be due to conversion of
starch into sugar during the stratification.
Singh et al. (1992) reported that the
reducing sugar content in seeds of Pinus

gerardiana increased during first six

months after the storage period and
decreased later showing a fluctuating
trend. Dogra (2003) also reported the
accumulation of total sugars in silver fir
seeds increase steadily upto 60 days and
showing a declining trend thereafter upto
90 days under dry stratification.

Starch content shows a declining trend
with increasing stratification duration. The
results are well in conformity with the
observations of Blanche et al.,1990 who
reported that with the increase in artificial
aging, the starch content gradually
declines. The results are similar with that
of Gautam (1997) who reported that starch
content gradually declines from 30 days to
120 days in Quercus leucotrichophora

seeds.

The biochemical constituents in
seeds play a significant role in determining
the viability and germination behaviour
of the seeds. Since maximum soluble
protein and total sugars were found at 60
days of stratification. therefore
stratification for 60 days in Deodar seeds
is recommended.

SUMMARY

Cedrus deodara (Deodar) seeds collected from Lolab area of Kashmir valley after subjecting

to different stratification durations were quantitatively examined for biochemical parameters.

There was increase in the soluble protein and total sugar content of seeds upto 60 days of
stratification and thereafter decreased while the starch content showed a continuous decline
with the increase in stratification duration. Stratification of seed for 60 days resulted in an

increase of 1.38 per cent soluble protein and 1.20 per cent total sugar than control.

lhMjl fMvksMkjk dh tSojlk;fud jpuk ij Lrjhdj.k dk izHkko

ijost vgen lksQh o ,lŒMhŒ Hkkj}kt
lkjka'k

fofHkUu vof/k;ksa rd Lrjhdj.k djus ds ckn d'ehj miR;dk ds yksyc {ks= ls laxzghr nsonk# chtksa
dk muds tSo jlk;fud ifjeki tkuus dks ek=kRed ijh{k.k fd;k x;kA 60 fnuksa rd Lrjhdj.k djus ij
chtksa ds foys; izksVhu vkSj dqy 'kdZjk rRo esa o`f) gqbZ fdUrq rnqijkUr ;s ?kV x, fdUrq Lrjhdj.k dh
vof/k c<+krs tkus ds lkFk&lkFk buds e.M rRo esa fujUrj deh gksrh pyh xbZA chtksa dk 60 fnu Lrjhdj.k
djkus ls fu;ked dh rqyuk esa mudh foys; izksVhu esa 1-38% dh vkSj dqy 'kdZjk eas 1-20% dh o`f) gqbZA
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