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Abstract
Hippophae salicifolia D.Don is a deciduous tree species restricted ¢oHimalayan region. It is a important
medicinal plants with multiple benefits. Sourceiaton tests are necessary to screen the natwaredlyable genetic
variation to select the best planting material fiagher productivity. In this study, an effort haselm made to
evaluate the extent of variation among the seetteswith respect to different fruit, seed and 8egdraits.
The seeds oH. salicifolia were collected from twelve seed sources. Initifilyits and seeds were measured for
length, width and 100 seed weight. Seed germinatshinvolved 4 replications of randomly selecgl seeds
each, from the working sample. The present invasitig reports the variation in fruit, seed and siegccharacters
of Hippophae salicifolia. The maximum fruit length (7.15 mm), fruit wid¢d.25mm), seed length (5.20 mm), seed
width (2.83 mm) and 100 seed weight (2.83 g) wédrgeoved in $seeds source of Chamoli district of Uttarakhand.
Germination percentage was also highest §1(98.25 %). Length of radicle (2.30 cm) and plumi#el3 cm) also
showed maximum values in.SAccording to present study, the seed sourgé i8bably can be recommended for
large scale plants production of the species frioisilbcality for afforestation programme and fortfier breeding
work.
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Introduction

Hippophae salicifolia D. Don (Vernacular—Chuk, It is a important medicinal plants also used axden
Tarwa) is a deciduous tree species restricted ¢o th fuel, fruit and fodder. This species has greatagiohl
Himalayan region, between 1500-3500 m a.m.s.l.significance as its roots possess excellent sailibg
(Hooker 1894 andGaur 1999). It has been reported as properties. Seeds contain high quality oil whicls ha
one of the best species of genus Hippophae in tefms many bioactive substances (Rongsen, 1992).

high quality fruit, high yield and less thorns (et al., Salicifolia plant is tolerant to extreme cold, dgbu
2001). There are total five species based onconditions, saline and toxic soils, and it symiuialiy
morphological variations viz H. rhamnoides, H. fixes nitrogen (Rousi, 1971Li andSchroeder 1999;
salicifolia, H. neurocarpa, H. tibetana and H. Pesonen, 1999). The fruits have a distinctive staste

goniocarpa. The main species distributed in India are and a unique aroma reminiscent of pineapple. Toal lo
H. rhamnoides, H. salicifolia and H. tibetana. Out of  peoples of Uttarakhand state who leaved nearby, the
these species, only two species, it.,salicifolia and habitat ofH. salicifolia, they used berries for pickles.
H. tibetana are reported in Uttarakhand (Yadav, 2006). Berries are the rich source of vitamin B, C, E &nhd
Among themH. salicifolia is the most common and The berries remain on the small tree branchesiatew
widely distributed species and is reported to ekist until eaten by birds. Scientifically the quality it
abundance in three districts of Uttarakhand viz., was recorded as a rich source of vitamins, and irsed
Uttarkashi, Chamoli and Pithoragarh (Rattan andpreparations of various products including local

Tomar, 2011) beverages (Gaur, 1999).

Quality seed has been recognized as an importpat in
* Corresponding Author in forestry and is considered essential for indreps
E.mail: anitatomar@icfre.org, anitatomar@icfre.org production and also seed polymorphism has beerdfoun
Ph.no.+ 91-53-22440796 to play a great role in seed germination, surviad

seedling growth (Pathak et al., 1980). Source tiana
tests are necessary to screen the naturally alailab
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genetic variation to select the best planting niaitéor the above that seed with maximum weights, possessed
higher productivity (Bhat and Chauhan, 2002). The heavier fruit, higher seed length and width.

seed germination studies ldfsalicifolia collected from  Results revealed wide range of variation in gertima
single population was studied by Sankhyan et 8052  per cent (61.25 to 96.25). ¢ Sachieved highest
However, to achieve higher productivity and select germination per cent (96.25) and differ signifidgrat
suitable genotypes for future breeding programmes.the level of 5 % from rest of the seed sourcesdSee
seed source testing is important (Mamo et al., PA®6  sources with heavier seed weight possessed higher
this study, an effort has been made to evaluate thegermination per cent than that of lower seeds vigigh
extent of variation among the seed sources withe@s due to stored food in endosperm. Similar findintg® a

to different seed and seedling traits. Such anreported by (Dunlap and Barnett, 1983) Rmus
investigation may help in early evaluation of aite  taeda and inAlbizzia lebbek by (Bhat and Chauhan,
for selection of some prominent traits which may be 2002) Sy also attained maximum values for length of
related to subsequent performance in the field. radicle and plumule (2.30 cm and 4.43 cm).The mean
values of fruit, seed and seedling parameters ari@&ng
sources are presented in Table 2.

The correlation matrix (Table 3) revealed that high
significant correlation exist between fruit lengtlith

Material and Methods
The seeds of.salicifolia were collected from three
districts of Uttarakhand in the month of November

202 twe_lve RSl S 2sienusted ! bl fruit width and seed length; fruit width with seleshgth
yre-cedoNpPnIONRge SISERRIISARIEES vailed frdm 30. seed length with seed weight. The significant but
ﬁ)gngiiﬂ dglan(?ig 4'\;) tl(‘;j‘tg;(ljg 'm7gltit3((j)e t(;\ ri?nin%t?fn 5 negative correlation was observed between seedhleng

ten trees were randoffiy sclote 8 cath booulati and seed width with latitude. Radicle length isoals
y bPop highly significant but negative correlated with

(seed source) located about 100 m apart from each © .
. : iy X longitude.

other in order to avoid narrowing down of the genet ErotBhde seed dimensions can be consideted Bis

base due to relatedness or inbreeding (Turnbuf5)1L9

: important traits for early selection of seed sosrce
Further fruits and seeds were drawn randomly to , . }
i ; : .~ Seed sources with higher average seed width arttl see
measured for their maximum length and width in

o : : . thickness are expected to give higher germinatimh a
millimetre up to two decimal places using an elewuic . e (4
. ; ) field emergence. Similar research findings havenbee
vernier calliper. For measurement of seed weight 6 K = ) \
. ! reported in Pinus brutia (Isik ,1986). Also, early
replicates with 100 seeds each were used.

Seed germination test involved 4 replications of detectialgl [ast growing proveraages omhe bobis

randomly selected 25 seeds each, from the Workinggermmatlon parameters hge been: Mygoriynended gpy

o some research workers (Khalil, 1986).Significant

sample. Seed for each replication were placed poto ositive TeiBclation /bdntcdiutoani il
germination paper in separate petriplates in thed se positve J h 5 gl' ]
germinator at +2%. Each petriplate was marked with g.? ”T"”a“g.” perlcent las egg o ede)r;Irbepo_rt -
date of experiment and replication number. Seeds we ?\Ilgﬂgﬁag ;n\g? aletlggé) 1thoj) hanin theergrl:aas:nstyssogj d
observed for germination everyday, recorded angf aft . y U gn, P :

: i did not appear significantly correlated with seed
counting, the germinant were transferred to polgsba A
in the nursery. Germination percent was calculatd 9 i I iderati led d
the end of 28 days (ISTA, 1993). Observations WereHowever, RN | consideration revealed thygte

. source is superior to rest of the eleven seed sawith
also recorded for growth parameters like length of S X
X respect to growth parameters. Superiority might be
radicle and plumule.

R It d Di ! because of genetic makeup. Similar studies hava bee
ESUILS RQC DISCUSEIAN reported by (Sneizko and Stewart, 1989) Rimus
There was significant difference among seed sourceg,qj, (Vakshasya et al., 1992) inalbergia Sissoo

for fruit and seed traits. Fruit length amongst the (Bhat and Chauhan, 2002) iAlbizza lebbek and
different sources tested varied from 4.93 to 7.8 m (Shivanna et al. ’2007) inPongamia pinnata.

and fruit width from 4.05 to 6.25 mm, seed length I - o
. ' Variability in seed germination ability for several
varied from 3.08 to 5.20 mm and seed width fron82.0 species has been reported among seed sources in

to 2.83 mm respectively (Tabl®). S, excelled other different regions (Tewari and Dhar, 1998)ril et al.,

seed sources for fruit, seed lengthiand width. To@ 1998). Causes of such variations are attributed)to

lseed Weigdht hya:]ied from 1'301(;8 2.83d grar_nsh. The enetic characters of different populations /plants
owest an ighest  average seed weight wa Bewley and Black, 1994) or (ii) impact of mother

observed in $and 3, respectively. It is evident from plant environment (Andersson and Milberg, 1998) or
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(i) wider habitat conditions (Friis, 1992) or {iv

diverse altitudinal gradients (Rawat et al., 200B6¢se
factors could be considered as important factors

affecting germination characteristicstdf salicifolia.
Conclusion

On the basis of our results, eventually, it may be
concluded that the Hanuman Chattj (Seed source is

superior among all seed sources. Therefore, it is

advisable that this seed source should be used for
collection of bulk quantity of seeds to achievetdret

productivity.
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Table 1: Geographic information of Uttarakhand seedsources oHippophae salicifolia

Seed Seed Source District Altitude Latitude Longitude

Source (m)
No.
S Lohari nag pala Uttarkashi 2266 30° 48" N 78° 37" E
S, Dabrani Dam site Uttarkashi 2288 30° 55" N 78° 41" E
S; Sukhi village Uttarkashi 2345 30° 52° N 78° 39 E
S, Hurri village Uttarkashi 2367 31° 34° N 78° 36" E
S Harsil Uttarkashi 2551 31° 02" N 78° 44" E
S5 Dharali Uttarkashi 2555 31° 02" N 78° 45 E
S, Pandukasher Chamoli 1949 30° 40°N 79° 30°E
S5 Lambagarh Chamoli 2407 30° 41°'N 79° 30°E
Sy Hanuman Chatti Chamoli 2560 30° 41°'N 74° 30°E
Sio Badrinath Chamoli 3014 30° 43N 79° 29°E
Si1 Mana Chamoli 3212 30° 46°N 79° 29°E
Sy Munsiyari Pithoragarh 2690 30° 03" N 80° 13 E
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Table 2: Variation in fruit, seed and seedling paraneters among different seed sources &f. salicifolia

[Tomar & Rattan, 3(12): Dec., 2012]
ISSN: 0976-7126

Seed Fruit length | Fruit width Seed Seed width 100 seed | Germination length of length of
Sources (mm) (mm) Length (mm) weight (g) per cent radicle (cm) plumule
(mm) (cm)
S 5.68 5.03 3.80 2.53 2.43 76.25 1.43 2.68
S 6.38 5.38 3.70 2.13 1.65 76.25 1.63 2.25
S 5.08 4.05 3.85 2.10 2.18 76.25 2.18 3.80
S, 5.45 4.63 3.08 2.08 1.30 81.25 1.68 3.63
S 4.93 5.05 3.20 2.08 1.98 61.25 1.63 4.25
S 5.50 5.33 3.73 2.63 2.80 95.75 2.10 3.98
S 6.68 6.08 4.70 2.58 1.68 85.00 2.05 3.55
S 6.25 5.58 4.38 2.55 2.40 87.50 2.18 4.33
S 7.15 6.25 5.20 2.83 2.83 96.25 2.30 4.43
Sio 6.40 5.80 4.95 2.30 2.10 86.25 1.53 2.33
S 6.58 5.70 4.75 2.73 2.08 91.25 1.88 4.18
S 6.23 5.53 4.73 2.80 2.20 95.00 1.15 3.38
Mean *
S.D 6.02+0.69 5.36+0.61 4.17+0.7Q 2.44+0.2P 2.13+x0.45 4.03+10.38 2.03+0.99 3.67+0.94
CV 11.40 11.45 16.85 11.92 21.21 12.33 48.60 25.74
Std.err 0.34 0.48 0.29 0.24 0.19 5.77 0.55 0.47
CD(o.05 0.69 0.98 0.59 0.49 0.39 11.78 1.12 0.96
F-value 0.41 0.39 4.48 3.11 111 1.93 0.48 0.34
Table 3: Correlation coefficient between studied taits and geographical parameters irHippophae salicifolia
Fruit | Fruit W. | Seed L. Seed | Seedwt.| G.% RL PL Lat. Lon. Alt.
L W.
Fruit L. - .872** .842** .646* .145 .622* 465 .091 -.492 271 178
Fruit W. - .763** .685* .261 .543 .396 .185 -.484 -.204 142
Seed L. - - 129** .394 677* 424 173 -.731* -.155 37
Seed W. = . - .616* .805** | 376 373 -.651* -.158 .253
Seed wit. = - - - 449 .506 438 -.390 -414 .230
G.% : - - - - .334 .224 -.442 -.093 .334
RL. - - - - - - .726** -.015 -.909** -.040
PL. > - - - - = = .021 -.566 .088
Lat. - - - - - - = F -.183 -.186
Lon. - : - - - = = - - .098

Level of significance: *P<0.05, ** P<0.01.

Variables: Fruit L. = Fruit length, Fruit W.=Fruitidth, Seed L.=Seed Length, Seed W.=Seed widtl] B&e=
Seed Weight, G.%=Germination per cent, RL.= Lemjtladicle, PL= Length of Plumule, Lat = latitudeyn =
longitude, Alt=Altitude.
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