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Seed and Cone Characteristics of Spruce (Picea smithiana Wall)
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ABSTRACT A study in the non monsoon zone of Jammu and Kashmir relating to cone, seed and germination

characteristics of Picea smithiana revealed significant differences among cone and seed parameters. Cones

collected from different trees varied in weight, length, diameter as well as specific gravity. The mean cone
weight was 94.5 gm at maturity with mean diameter of 37.20 mm and length of 12.85 cm. Specific gravity an
index of maturity recorded a mean of 0.96. Seed weight as well as seed number per cone also varied.Seed
number per cone recorded an average of 124.60, which accounted for about 1.53% of total cone weight. Seed
weight averaged 11.6 gm/1000. Germination study revealed that freshly harvested seeds have dormancy
and the same can be overcome by cold stratification. Cold stratification for varying periods of time from 1 to
5 weeks not only increased germination per cent but germination value also recorded an increase and MGT
for completion of germination decreased significantly. In the present study 4 week stratification resulted in
all round improvement in germination per cent, germination value and mean germination time. Germination
per cent and germination value after 4 week of stratification was 80% and 36.05, an increase of 56.86% and
297% over control respectively. Mean germination time recorded after 4 weeks was 12.7 days recording a fall

of 8.16 days over control.
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Picea smithiana Wall. is fairly well distributed all
over the western Himalayas up to Nepal between
an altitude of 2300-3800 m and it is found both in
monsoon and non monsoon zones. The timber of
this species is white and fairly hard and is used
for planking, making packing cases, including
railway sleepers, pulp wood and building
construction. With the demand for seed for
afforestation and reforestation programme
increasing, it becomes imperative to know about
the cone characteristics, seed yield from cones and
germination characteristics. The yield from a given
volume of cones serves as an indicator to both
quantity and quality and has a great importance
to avoid the collection of low yielding cones [1].
Studies on seed production and germination have
already been carried out in species like Pinus
roxburghii and Cedrus deodara [2, 3], but no such

information is available with regard to Picea
smithiana.
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The purpose of the paper is to present results
of investigations on cone size, cone weight, seed
yield per cone and seed weight of Picea smithiana.
Also, as reported, conifers have an inherent
problem of slow and poor germination both in
field and laboratory conditions [4, 5] and are also
reported to have physiological dormancy. So it is
important to standardize pre treatments to

overcome slow and poor germination as well as
dormancy.

In order to overcome the problem of poor and
slow germination normally stratification is
recommended. Another advantage of stratification
is that the incubation temperature requirement
comes down with increase in stratification duration
[6, 7]. Physiological dormancy in Abies alba, A.
pindrow, A. procera, and Pinus densiflora can be
overcome by cold stratification of varying periods
of time from 21-90 days [8, 9, 10]. The present

Accepted December 2006

Scanned with ACE Scanner



Cone, seed germination in Picea

study besides cone and seed characteristics report
the effect of cold stratification on various
germination parameters,

MATERIALS AND METHODS

The study was conducted in the year 2003 in the
non monsoon zone of J&K in Gulmarg area of Pir

Panjal Forest Division with an annual precipitation
of about 1300 mm.

Cones were collected in the month of October
2003. Twenty cones each were harvested from 10
trees at least 100 m away from one another and
following observations were made on each cone.
Cone analysis was performed on cones with no
sign of prior seed release or insect damage. Cone
length was measured using a measuring tape while
a digital calliper was used for recording diameter
of cones. Cone specific gravity was determined by
water displacement method [11] and value was
determined by the ratio of unit weight to unit
volume of cone displaced. Cone scales were
separated for seed count into three categories
(basal, central and apical) before counting. Central
axis, which spread apart considerably on cone
drying to permit easy removal of seeds were
considered fertile. Extracted seeds were separated
into filled and empty seeds by flotation method
after being dewinged. Empty and sterile seeds were
not included in seed count per cone. Seed weight
was recorded using 10 replications of 100 seeds
each with the help of sensitive top pan balance
and finally transformed into 1000 seed weight by
multiplying 100 seed weight by a value of 10.

Germination test was conducted using top of
paper method immediately after seed extraction.
Four replicates of 100 seeds each as devised by
ISTA, were used for the test and germinated at
20+1°C. The seeds were counted germinated when
radicle emergence was about 0.25 cm. Germination
count was taken after 7 days and testing period
was 28 days.

For determining the effect of chilling on seed
germination, seeds were subjected to chilling for
48 hours in distilled water, thereafter excess water
was drained off and then the seeds were wrapped
in polythene bags and kept for chilling/
stratification at 4+1°C for varying periods of time
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of 1, 2,3, 4 and 5 weeks before being subjected to
germination tests. Data recorded on germination
was subjected to statistical analysis for
computation of germination value (GV) and mean
germination time (MGT). Following formulae were
used for determining GV and MGT of seeds:

GV =XDGS/N x (GP x 10) [12]

Where DGS = Daily germination speed =
Cumulative germination %/No. of test days

N = Frequency of number of DGS during the
test

GP = Germination per cent at the end of test.

MGT = Z(Daily germination x days)/No. of
seeds sown. [13].

Ungerminated seeds at the end of the test were
given values of n + 1;

Where n = number of days in the test and
these values were included in calculation of the
means.

RESULTS AND DISCUSSION

Mean of 10 cone measures of various parameters
of cone and seed are depicted in Table 1. Size of
cone has been reported to have a direct bearing on
seed yield and quality. In the present study cones
collected from different trees has varying sizes, and
a mean diameter 37.20mm and length of 12.85 cm
with a standard deviation of 2.32 and 1.18
respectively was recorded in Picea smithiana. Cone
size is known to vary within species in many
conifers [14]. Specific gravity which is an index of
maturity of cones and used for harvest cones at
maturity for seed collection ranged between 1.25
and 0.80 with a mean specific gravity of 0.96 and
standard deviation of 0.11. Specific gravity in Abies
concolor was 0.85 at maturity while it was 0.90 for
Abies grandis and 0.75 for Abies magnifca [15, 16).
Franklin [17] reported specific gravity of 0.90 in
Abies procera at maturity. Weight of cone recorded
a mean of 94.50 g with a deviation of 17.64. Seed
number per cone recorded an average of 124.60
which accounted for about 1.46 gm per cone.
Differences in seed yield per cone could be
explained by differences in cone size. Mc Pherson
et al. [18] reported an average yield of 11 and a
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range of 2-28 filled seeds per cone in clong]

dicea smithiana
1. Cone and seed parameters of Picea st .
e orchard. Seed yield as calculated was only 153

Cone Cone Cone Cone Specific Seed 1000 per cent of the total cone weight. Seed yielg

No. length dia. weight gravity no./ seed variations have also been reported by different

(cl(n) (mm) (gm) cone weight workers in different species e.g. 3-19 per cent in

(gm) Abies concolor [19], 4 per cent in Abies magnificg

R and 1.1 per cent in Pinus engelmanii  [20],

1 14 3893 100 Lt el 1 Seed weight of 1000 seeds had a mean wt. of
2 10 3816 75 100, .,.105 4 124 11.69 gm with 0.61 standard deviation.

100 1.05 100 1185

(65 ]
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63}
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Germination percentage of seeds without pre-

4 14 3880 105 0.84 162 .- 114 treatment was only 51 per cent although the
5 13 4051 105 0.87 150 11.8 viability of seeds was 85 per cent as determined
6 10  30.56 50 1.00 100 11.2 by combination of germination and cut test
7 13 3903 110 091 155 13 methods, thus indicating dormancy. This dormancy

was overcome by cold stratification as 71 per cent
: gt R i g2 of germination was recorded after a week of cold
2 Lol i s Lz stratification and by 3 week of stratification,
10 14 39.89 110 0.84 108 il germination shot up to 80 per cent, an increase of
11 i3 BAEE 0 0.80 100 11.9 56.86 per cent (Fig. 1) over control which was

significant at .01 level of significance. Picea glehnii

12 13 34.75 100 1:25 101 12.4 i
required 21-42 days of chilling to over come

- Lo 05 Gl TO0s . s 13d dormancy [21]. Similarly for other species one
14 14 3807 100 09 8 114 month or less of cold stratification was required.
15 14 3790 120 L9105 11.8 Abies balsamea, 28 days [22], Cedrus deodar, 28 days
16 12 3597 75 1.07 113 11.2 [7]. In pines, chilling requirement of seeds is met
17 13 3547 50 080 e 113 u1.1der natural conditions also. The seeds after being
18 13 37.69 100 1.00 170 113 dispersed during autumn season remain quiescent

on the forest floor till spring season. They imbibe

water during rains and get subjected to chilling
20 3 23679 © 100 1.00 100 i during snowfall and thus the dormancy gets

Mean 12.85 3720 94.50 096 124.60 11.69 removed. The seed then start germinating once the
S gz 03 1764011 13259 0,61 PRENE eoROLL ISRy

19 13 37.68 80 0.80 80 1k

Treatment 1 : No chilling

Treatment 2 : 1 week chilling
Treatment 3 : 2 week chilling
Treatment 4 : 3 week chilling
Treatment 5 : 4 week chilling
Treatment 6 : 5 week chilling

—8—Ger. %(C. Dat 1% = 6.32)
—&—GV(C. Dat 1%= 6 59)
~—e— MGT (Days)(C. Dat 1% = 1.83)

Treatments

ig. 1. Effect of stratification on germination (%), GV and MGT of Picea smithiana seeds
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A period of moist stratification at low
temperature or pre soaking in cold water for a
periods of few hours to 2 days sometimes increased
germination  energy  without influencing
germinative capacity [23, 24]. In the present study
germination value, which is related to the expected
seedling survival in the field or nursery also
recorded significant increase due to moist chilling
and maximum value of 36.05 was recorded after 4
week chilling thereby showing an increase of 297
per cent over control. All the chilling treatment
differed significantly from the control. Germination
value recorded for 4 and 5 week of chilling was at
par.

Mean germination time which gives the speed
of germination decreased significantly from 20.95
days in control to 12.79 days after 4 week of
chilling thus recording a decrease of 8.16 days.
Again the MGT recorded after 4 and 5 week of
chilling was at par. MGT recorded after 2 and 3
week was 17.05 and 16.09 days and was also at
par with one another. Jinks and Jones [25] reported
in Picea sitchensis that pre-chilling increased the
rate of total germination compared to untreated
seeds. Edwards [26, 27] reviewed chilling
requirements of Abies in western North America
and noted that 30 days chilling resulted in rapid
and complete germination for most species.
Stratification definitely speeds up germination in
many pine species and probably most in Abies
seed lots [28, 29]. Pfister [30] reports that in most
cases total germination is also increased due to
chilling.

The present study is in conformity with
previous studies and revealed that in order to over
come dormancy and slow germination in Picea
smithiana moist stratification for 4 weeks was most
effective in germination improvement, germination
value and mean germination time.
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