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Abstract: Abies pindrow species is facing a problem of natural regeneration and the absence of adequate regeneration in
Indian fir forests has drawn the attention of forest officers, researchers and scientists for a long time. The present
study was undertaken in the state of Uttarakhand where four sites bearing A. pindrow forests were selected. The
study was conducted to compare the seeds of the four sites to draw relevant conclusions. Two sites Mundali and
Deoban fall under Chakrata forest division and Bhukki and Dharali sites fall under Uttarkashi forest division. The aim
of the study was to determine variation in germination of seeds of A. pindrow collected from four locations in the
state of Uttarakhand. A significant variation was observed in seed germination (germination percent, mean germination
time, peak value, germination energy, germination value, germination speed) and seed growth parameters (seed
length, seed width and seed thickness). The seed source of Dharali site was found as the best source followed by
Deoban in comparison to other two sites. Dharali site showed highest germination percentage (25%), highest germination
value (2.664) and highest germination energy (25.00) from its seed source, thereby concluding to be the best seed
source site. The viable and healthy seed source can be considered to be most fruitful in propagation and regeneration
techniques.
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INTRODUCTION wide variety of climatic regions, but the
germination behaviour may differ according to
provenance.

Germinability is a measure of the ability of popida

Abies pindrow, commonly known as fir, silver fir, low
level fir or tosh, belonging to family Pinaceaeaisall

fevergreeln tree dW'th dlense conlczl Icrovlvn, Vlvkh'Chof seeds to germinate or the maximum percentage of
requently extend to aimost ground level. Talking geeqs that will germinate under favourable condgio
specifically of North-West Himalayan states of (Bewley and Black, 1978). Variation in seed

Himaclz?l dPrﬁdesh, Jamr‘rl;u and OKasfhmir ar(‘jdgermination is due to a complex of environmental an
Uttarakhand, these occupy about 31.15% of arearundeyenetic factors during seed formation and subsequen
coniferous forests and amount for 48.8% of thel tota handling of treatments (Waregjal., 1982).

growing stock in these states (Singh and Singhd)l98 pohanding on the species, germination responses of

Pure f_|r is rear, u_suaIIy associated with scattet_reds seed vary according to geographical and environahent
of Picea smithiana, ~ Cedrus deodara, PInUS  50i0rq viz. latitude, elevation, soil moisturei) sutrient,
wallichiana, Quer_cus d|Iatata_, Q. semecarpifolia and temperature, kind and density of plant cover, degre
Taxus baccata (Singh and Singh, 1987a). The natural habitat disturbance of the site where the seed nemtu

regen_eration pf silver fir, is gef‘efa"y poor ancstf  pe objective of the present investigation was to
attention to this problem was paid by Redcliffeq@R understand the nature, extent and pattern of vamiat

Since then,.the problem of natural regeneration Ofexisting in seeds at different sitesAfpindrow forests
these species has been constantly engaging th

. S A respect to germination and seedling growth and t
attention of the forest scientists.

Germinati f d is the initial 4 und draw conclusions in order to combat with the proble
ermination o a_seel IS the lr}|ft|a, an unb ern:om of natural regeneration the species is facing aver
circumstances, critical step in afforestation biu period of time. Such an investigation may help in

or artificial means. Seeds of different species @hd g\ 6|0ping conservation strategies in the laboyator
the same species from different provenances behav

. . . o &nd nursery conditions. Keeping above in view the
d|fferently_ in their germination response a_nd kn_mge present study was conducted to study the variation
of same is very essential for understanding plamtat

Similarl : be found i germination and seedling growth @bies pindrow
programmes. simiiarly a Species may be found in aSpach. (Royle) in Garhwal region of Uttarakhand.
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MATERIALSAND METHODS any time during the period of test (Czabator, 1962)
Statistical analysis: Data was subjected to analysis of
variance and covariance using SPSS programme and
excel. Two way ANOVA was used to determine
interaction between sites and years on germination
indices and seedling growth parameters.

Four sites bearingbies pindrow forests in the state of
Uttarakhand were selected for undertaking the ptese
study. Two sites Mundali and Deoban fall under
Chakrata forest division and Bhukki and Dharalesit
fall under Uttarkashi forest division. The altitodl
range of all the four sites varied between 265004@0 RESULTS
above msl. The latitudinal and longitudinal rangés
all the four sites have been given in Table 1. The
various attributes of seed germination and seedlin
growth were studied. From every seed source,

composite sample of seed was drawn by mixing thewas found significant among different seed souafes

seed collected from selected trees for seed studie - - . N
Observations were recorded in respect of the fotigw §2hle gﬁenamj rfzeio\;mgr?;gﬁm‘g:);bgﬁrc%ngigs@;n d

seed parameters.

The latitudinal and longitudinal ranges for eachodf

four sites have been shown in Table 1. Variation in
ermination percentage, germination energy and
germination value (GV) of seeds grown in labonator

; : ) Mundali respectively for the year 2012. The values
Seed length, width and thickness (mm): Seeds were showed an increased trend in the next year i.e 2013

;a":do”."y ?{]a‘_”” _from (tjhehseed Fp00| inh Qr(c:ij(_er_dto ith germination percentage values of 29, 24, 18 an
etermine their size :and shape. ~or each INdviduay 7 o pharali, Deoban, Bhukki and Mundali

seed, three principal dimensions: length L, width W respectively. Highest mean germination time was

3'nqt tlhicIT_ness T, all in mm, were measured using %ecorded for Bhukki site (10.729) while minimum for
Glgl al cat!per. ¢ Th inati tost Deoban site (9.033) for the year 2012. Whereakeén t
ermination - percent. € germination test was year 2013, highest mean germination time was

ca;r!edl ?Ut byt |02I§:cir|1:g the sel_edst on r?(iiggﬁltq]?an hrecorded for Bhukki site (11.300) while minimum for
petr piates a - mour replicates o S€eas each poonan site (9.289). Highest germination value was

were used for the test. Germination percent WaS.oan for Dharali site (1.910) while minimum for
recorded by the formula:

Germinati t= Seed inated / Total hukki site (0.645) in 2012. Highest germinatiohuea
so?:/':";ig’g percent = >eed germinate otal S€€Qyas seen for Dharali site (2.664) while minimum for

Germination value: Germination value (GV) is the Bhukkisite (0.929) ‘in 2013. Highest germination

index combined speed and completeness of seeﬁ?ergy was shown by Dharali site (25.00) and

germination. Daily germination counts were recorded inimum value (14.00) by Bhukki and Mundali sites
and calculated as per the method given by Czabatom the year 2012. Whereas in the year 2013, highest

(1962) éermir)apion energy was _shown by Dharali site (2p.00
GV = F;V x MDG and minimum by Mundali site (17.00). (table 2). .
Where, PV = Peak value of germination, MDG = MeanMale-um seeq Ien.gyh (12.23 mm) was recordeq n
daily gérmination ' Dharali site while minimum (9.658 mm) in Bhukkiesit
Mean germination time (MGT): It is an expression and maximum seed vy|c_ith of 6.827 mm was observed
of total germination at the end 'Of test period withe for Dharali site and minimum seed width of 5.335 mm

L was shown by Bhukki site whereas maximum seed
taken to complete germination.

- . S thickness was shown by Deoban site (2.896 mm) while
g/lo(\?v-lr—l =  (Daily germination*days)/No. of seeds minimum seed thickness of 2.609 mm in Mundali site

Germinati - Germinati GE in the year 2012. For the year 2013, maximum seed
ermination energy. >ermination energy (GE) was length (11.992 mm) was recorded in Dharali sitelevhi
calculated on the basis of percentage of total mumb

. D minimum (9.32 mm) in Bhukki site. Maximum seed
i(:; sps;zc:l(that had germinated when germination reache, i, of 6 658 mm was observed for Dharali site and

. . minimum seed width of 4.847 mm was shown by
GE= .Nur.nber of seed germinated upto the time of peaiBhukki site whereas maximum seed thickness was
germination / total number of seed sown X 100 seen for Dharali site (2.827 mm) while minimum seed

Peak value: Peak value was calculated as the ..\ nosq of 2. 468 mm in Bhukki site (Table 3).
maximum mean daily germination (MDG) reached at

Table 1. Geographic information of the study sitesfopindrow forests.

Forest Divisions Sites Latitudinal Range (N) Longitudinal Range (E)
Mundali 3048'40.6" - 3G49'02.6" 7755'39.9" - 7757'01.9"
Chakrata
Deoban 3014'42.0" - 345'28.3" 7751'38.7" - 7752'29.5"
. Bhukki 30°46'46.79" - 3664'03.55" 7839'55.14" - 785'02.59"
Uttarkashi

Dharali 3000'13.28" - 3000'49.1" 7845'43.3" - 7846'56.5"
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Table 2. Multiple comparisons of various germination atttémifor year and site.

Year Site Germination MGT Peak Germination Germination Germination
(%) (Days) value value energy speed
Mundali 14.06 10.18 1.24 0.66' 14.06 0.35'
2012 Deoban 21.0% 9.03 2.00 1.56 21.00° 0.59
Bhukki 14.06 10.73° 1.22 0.65' 14.06 0.33
Dharali 25.06f 10.29 2.08 1.97 25.00° 0.62°
Mundali 17.06° 10.13 1.47 0.98 17.06° 0.42
2013 Deoban 24.00 9.2¢ 2.21° 2.00° 24.06 0.66°
Bhukki 18.06° 11.36 1.38 0.93 18.06° 0.4¢
Dharali 29.06 10.12 2.46 2.66 29.00 0.72
SEM 1.41 0.26 0.12 0.19 1.41 0.04
SED 2.00 0.37 0.18 0.27 2.00 0.05
P-value 0.97 0.51 0.76 0.56 0.97 0.95
LSD 4.13 0.76 0.36 0.56 4.13 0.10

Same letter in the column are not significantlyetént P=0.05

DISCUSSION random pattern, which is an index of combining spee
| h d th harali si h d b and completeness of germination and itself is a
Results showed that Dharali site “showe ®Skunction of seed size and weight (Czabator, 196&) a

germination of seeds and showed direct correIauortDumOp and Barnett, 1983). Seed germination and

with seed size and weight. Similar results havenbee eedling growth parameters showed considerable
dg;cnbed b)f Dunlop and Barnett, 1983, Rokaya anQ,ariation for the different sites. Highest germioat
Miinzbergova (2012), who concluded that the seesl S'Zenergy was seen in Dharali site and it has been

and weight have pronounced effects on seed., \ded that germination energy is a measure of

ge_rmination. _Generally, large seeds have fast an peed of germination, it gives an idea of the viguiu
uniform germination, due to more endosperm nutrlentthe seed and of the seedling, which it produces

pool (Kandya, 1978). Therefore, seed source variati (Willan, 1985). The interest in germination eneigy

in g.ermination percent af‘d related traits may bepased on the theory that only those seeds which
ascribed to the significant differences, observeseed germinate rapidly and vigorously under favourable

dimensions and weight. Germination values.v_ariedcorm”tions are likely to be capable of producing
considerably among seed sources and exhibited iqorous seedling in field conditions, whereas weak

Table 3. Multiple comparisons of various seed growth paransefor the year and site.

Y ear Site Seed length (mm) Seed width (mm) Seed thickness (mm)
Dharalli 12.28 6.83 2.89
Deoban 11.35 6.37° 2.90
2012 _
Mundali 10.08 6.18 2.61°
Bhukki 9.66 5.34 2.7%
Dharali 11.95° 6.66 2.83
Deoban 11.39 6.07 2.7%8
2013 Mundali 9.53 5.97 2.48
Bhukki 9.32 4.89 247
SEM 0.26 0.16 0.08
SED 0.37 0.23 0.11
P-value 0.72 0.76 0.68
LSD 0.73 0.45 0.22

Same letter in the column are not significantlyeté&nt P=0.05
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delayed germination is often fatal Result of the seeds which are found to be the best in order to
present study strongly supports this hypothesiseasl  promote successful regeneration of such species.
sources having higher seed germination also hadrbet
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