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ABSTRACT

Forest structure and regeneration Betula utilis (D. Don) was studied in birch forest
located in Samagaun valley (3500 — 4000 m) of Man@snservation Area. Vegetation
sampling was done by quadrat method. Altogethequidrats were sampled to determine
the Importance Value Index (IVI) of tree speciaw] a@istribution pattern of seedlings and
saplings. Regeneration was assessed by densigmetir curve. Four tree species were
recorded from the foresBetula utilis was the dominant tree species with the highest
Importance Value Index (173.22) in mix&dtula forest and 262.96 in pui@etula forest
and Abies spectabilis was the co — dominant species (65.95) in miRela forest while
Rhododendron campanulatum was the co-dominant species (37.03) in pBerila forest.
Density ofBetula utilis increased with increase in elevation where asityeofsother tree
species decreased with increase in elevation. MBetdla forest at lower elevation was
young. The density diameter curve of the tree patjart of Betula utilis, both on mixed and
pure forests, deviated slightly from the typicalaese J shaped structure and hence did not
show the sustainable regeneration. The saplingitgenas higher than seedling density.
The distribution of seedlings and saplings wereumiform among the sampling plots.
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INTRODUCTION 2004). It is a moderate-sized tree that grows up to
Betula utilis D. Don (Bhojpatra) forms tree 20 m in height. The bark is shining, reddish white

line vegetation all along the Nepal Himalayas ang" .Wh|te, with white -horlzontals smooth lenticels
extensive stands of this species can be found W'Ch was observed in present study too.

northern shady slopes and ravine areas (TISC High elevation ecosystems of Himalayan
2002). It is the only broadleaved angiosperm tregegion are the most vulnerable geographic regions
species in the Himalayas which dominates aaf the world and are important regions for
extensive area at subalpine altitudes (Zobel artiptecting the patterns of climate change on
Singh 1997).Betula spp. show a high freezing regional scale. There is a phenomenal increase in
tolerance (Sakai and Larcher 1987) which enabldemperature as a result of global warming during
them to form a tree line in the Himalayas as well athe past few decades. In Nepal, between 1975 and
in the Scandinavian region (Cairns and MoeR005, mean annual temperature increased at a rate
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of 0.04°C/year with a higher rate of increase at The study site was divided into 5 vertical
high altitudes (Baidyaet al. 2007) which in turn transects, each representing both mixed and pure
has an influence in the distribution andforests. In each transect, paired quadrats (10 m x
regeneration of tree-line species. The regeneratid® M) spaced horizontally about 100 m apart was
of Betula utilis (tree line birch)is very low sampled at every 100 m elevation increment from
compared to Abies spectabilis (Talispatra) 3900 m up to 4000 m. Altogether 40 quadrats were
dominant tree — line species. sampled. In each square quadrat (10 m x 10 m),
Betula tree line is slowing and being invadegnumber of individuals of each species in tree stage
by Abies tree — line. Regeneration BEtula utilis  Were counted and diameter at breast height (DBH,
forest and spatial patterns of seedling distributiomeasured at 137 cm above the ground) of each tree
in the Manaslu area have not been studied in detdii€asured. Individuals of tree species were divided
So this study was undertaken with followinginto three growth stages: trees (DBH>10 cm),
specific objectives: 1) to document the communitpaplings (DBH<10 cm, height > 30 cm) and
structure ofBetula utilis forest, and 2) to study the seedling (height < 30 c¢m) (Sundryal and Sharma

regeneration pattern. 1996). All shrub species present in the quadrat
were recorded. Seedlings and saplings present
MATERIALS AND METHODS inside the quadrat was counted within 10 x 0 m

Study site since they were scattered. In each sampling plot,

The study area was Samagaun valley whicwe number of trees, sapling, and seedlings were

lies inside Manaslu Conservation Area, Gorkh&ounted for each tree species. Diameter at breast
district, Central Nepal. The study areah€ight and height of trees were measured. All the

(28°34'58.6"N, 8£38'28.2"E, elevation 3500 — tree species were divided into different size @ass

4000 m) lies on north facing slope with averag®ased on DBH of 5 cm difference and the size
inclination of 34. The mean annual monsoonclass diagram was developed to analyze
precipitation is 190 ml and mean annualegeneration pattern.

temperature is 6 to 1@. Samagaun is surroundedAnalysis

by high mountain and traversed by Budhi Gandaki The field data were used to calculate

river. Snow melt water is the main source of Soqrequency density, basal area and importance

moisture for forest growth. , ) ,
value index of tree species following the method
described by Zobelet al. (1987) with some
N modifications. For some of the pairs of variables,
% scatter diagrams were prepared.

RESULTS AND DISCUSSION

L L N N

s et f 1 Community Structure

L The forest is clearly differentiated into two
stands. Lower belt (3500 — 3800 m) is mixed
Betula forest whereas upper belt shows the pure
Betula forest. Betula utilis was the dominant tree
species with the highest important value index
173.32 in mixed forest and 262.96 in pure forest.
) Abies spectabilis was the co-dominant tree species
Sampling with 1VI 65.95 in mixed forest anBhododendron

®» m m B W »

Fig. 1. Map showing study area.
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campanulatum with 38.06 in pure forestAbies area of mixed forest was high (76.55ma) than in
spectabilis andLarix himalaica were present up to pure forest 71.00 ffha). But the basal area of
3800 m only.Rhododendron campanulatum were  Betula utilis was found to be less in mix&ktula
present above 3700 m. Tree species richness wasest (55.65m?/ha) than in pureBetula forest
very low, only four tree species in mixed forestlan (64.67 ni/ha) (Table 1). Tree density in present
two in pure forest (Table 1). In puletula utilis study was higher than the tree density observed by
forest, Rhododendron campanulatum was present Shresthaet al. (2007)in Manang area and Bhugh
only in 20% of the sampling plots. al. (2010) from treeline of Sagarmatha National
Present studied tree species richness (folrark. Bhujuet al. (2010) recorded total basal area
species) is equitable to the tree species richness11.2 ni/ha and a density of 445 stems/ha, from
(three species) at tree line in Manang area dfeeline and basal area of 18.&m and a density
Trans-Himalayan dry valley in Central Nepalof 1,034 stems/ha from timberline region. The tree
reported by Shrestha al. (2007). The observation basal areas dBetula utilis increased from 3500 m
of various forests of the subalpine region ofo 3800 m and then get decreased above 3800 m.
Manang revealed that the tree species such Ssmilarly the tree basal area ébies spectabilis
Betula utilis generally preferred moist northernand Larix himalaica also get decreased with
slope. In present study also, forestBafula utilis  increase in elevatioBetula utilis in lower altitude
was found only in the north facing slope.(3500 — 3600 m) were small with lower basal area
Distribution ofBetula utilis up to higher altitude is than in other elevation (Fig. 2)
seen in Himalaya as it is adapted well in cold Density ofBetula utilisincreased with increase
climate. Lower belt of the forest was occupied byn elevation where as density of other tree species
Abies spectabilis andLarix himalaica in our study decreased with increase in elevation (Fig. 3). The
site but in the dry Manang valley, central Nepalmost densely populated plots were between 3700 —
lower belt was dominatelly Abies spectabilisand 3800 m and above 4000 m. The densityAbfes
Pinus wallichiana (Ghimire and Lekhak 2007, spectabilis and Larix himalaica was highest
Shresthaet al. 2007). In a study, Gairet al. between 3500 m - 3600 mRhododendron
(2010) recorded six tree species from treelineampanulatum was found more in between the
ecotone of Langtang National Park, which islevation of 3700 m — 3800 m. This study
greater than our observation from Himalayambserved decrease of total tree density with
treeline. increase in elevation which is similar to the
Total tree density was more in mixed foresbbservation of Shresthet al. (2007) in the trans-
than in pure forest (2054 stems/ha in mixed foresiimalayan treeline.
and 1707 stems/ha in pure forest). The total basal

Table 1. Structural parameters of tree species.

SN Plant Species MixeBetula Forest PureBetula Forest
(3500-3800 m) (3800-4000 m)
D (stem/ha) BA(ftha) IVl D (stemha) BA(fiha)  IVI
1. Betulautilis 1384 55.65 173.22 1654 64.67 262.96
2.  Abies spectabilis 412 11.64 65.95
3. Larixhimalaica 226 7.84 51.12
4.  Rhododendron campanulatum 32 1.42 10.12 53 6.33 37.03
Total 2054 76.55 1707 71.00

Note: D = Density, BA= Basal Area, IVI= ImportancelifaIndex
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Regeneration and Size Class Distribution Betula utilistrees (above 50 cm diameter) in mixed

The density diameter curve of the tregforest might be due to the cutting of larger tress
population ofBetula utilis both on mixed and pure firewood. The regeneration potential of mixed
forests deviated slightly from the typical revedse Betula forest was higher than that of puBetula
shaped structure (Fig. 4) which is the indicatién oforest. An open canopy caused by mild disturbance
regeneration (Vetaas 2002). The size class 15-20 the forest allows the growth of seedlings and
cm consists of maximum number of individualssaplings, which ensures sustainable regeneration
and class 10-15 cm consists of fewer individuals iKoirala 2004).
mixed forest while in pure forest density of trees
with DBH 20-25 c¢m were highest. Only eight sizevegetation in Shrub Layer
classes were found in mix&#tula forest while ten Six species were recorded in shrub layer.
size classes were found in pBetula forest. Trees Among themRhododendron anthopogon was the
were smaller in the mixed forest (DBH 10-50 Cm)m
than in pure forest (DBH 10-60 cm). This indicates .
that the trees in mixed forest are younger than m'xed forest ofBetula wtilis are Rhododendron
pure forest as in thBetula forest of dry valley of |epidotum, Berberis aristata, Arudinaria spp.and
central Nepal. Absence of higher girth class oforbus microphylla.

ost frequent (50%). Others shrubs present in
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Seedlings and Saplings Density

The distribution of saplings and seedlings was
not uniform among the sampling plots. There were
no saplings in 25% of the plots and seedlings ir
60%. The sapling density in mixed forest was 1136
stems per ha and that in pure forest were 147 sten
per ha. The seedling density was 156 stems per
in mixed forest while that in pure forest was 33
stems per ha.

The sapling density ofbies spectabilis was
648 stems per ha and thatladrix himalaica was
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Fig. 6. Density of seedlings.

sapling density ofBetula utilis was highest at
3500-3600 m and lowest at 4000 m. The saplin
density ofBetula utilis decreases with increase in
elevation (Fig. 5).

The seedling density dibies spectabilis and
Larix himalaica was found to be greater than that
of Betula utilis in mixed forest and that of
Rhododendron campanulatum was also more than
that ofBetula utilis in pure forest (Fig. 6).

2500

2000

1500

1000

500

Sapling density (stem/ha)

RI=0.10

Lk
*o4 y=-9.719x+ 1404

=4

3p g0.05
L 3

a5, AT

~
*

= X

0 50 100 150

BasalArea (in*/ha)

Fig. 7. Scatter diagram showing variation of
sapling density with basal area.

—— Batula utilis
1300
1600 <« —— Abiss _
\ spectabilis
1400
) \ —&— Larix
1200 Fimalaica
1000 =
—— Rhodadardran
m Topde

800 Ak
600

400 -
200 |

Sapling density (stem/ha)

3500 - 3600- 3700- 3800- 3900- 4000
3600 3700 2800 3900 4000 above

Elevationrange (i asl)

800

600

400

200

Seedling density (stem/ha)

¢ y=-3611
<&

x+449.5

. .R =0.12

1 p<0.05

’\

o
____,4\‘\\
900 ="

0 50 100 150

Basal Area (n¥#/ha)

Fig. 5. Density of saplings.

ECOPRINT VOL 20, 2013

T

seedling density with basal area.

ig. 8.Scatter diagram showing variationof

111



The density ofBetula utilis seedlings was gratitude towards Prof. Dr. Pramod K. Jha for his
highest at the lowest elevation, but it was abseguidance and support. We are also grateful to the
above 4000 m. Both seedling and sapling densitanaslu Conservation Area Project for giving
decreases with increase in tree density and bagarmission to work and Khwopa College for
area. Similar type of results was also seen in th@oviding necessary materials for field.
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