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Abstract

In Nepal, numerous studies in the field of dendrochronology are conducted. Before beginning dendrochronological
research, it is crucial to comprehend the nature of the species through its distribution, related species, and climatic
response. This study aims to evaluate the dendrochronological potentiality of the major tree species that have been
studied in Nepal up to this point. In order to do this, we searched published articles through March 2020 using the
Google engine, listing the species names that have been used thus far in dendrochronological research conducted
in Nepal. From the published research articles and reviews, we were able to identify the following species: Pinus
roxburghii, Pinus wallichiana, Rhodendendron campanulatum, Tsuga dumusa, Ulmus wallichiana, Larix potaninii,
Picea smithiana, Abies spectabilis, Betula utilis, Cedrus deodara, Cupressus torulosa, and Picea smithiana.
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Introduction

It is well known that studying a tree species' distribution range can
help manage and conserve against the negative effects of climate change
by providing a better understanding of the growth-climate relationship.
The environment and its components have been greatly impacted in
recent years by patterns of changing climate. Over the past century, the
average global temperature has risen by more than 1.3°F, and by 2100,
it is predicted to have increased globally by 2°F to 11.5°FE The entire
ecosystem and landscape are impacted by this changing climate, but the
Himalayas are particularly hard hit since their temperatures are rising
faster than those of other regions. Thus, the Himalayan ecosystem is
thought to serve as a gauge for the effects of and changes in climate [1].

Methodology

There aren't many approaches to comprehending climate dynamics
and referencing pertinent research for them. One of the most widely
used and respected scientific techniques is dendroclimatology. While
many kinds of plants and trees can be used for this kind of research,
conifers are the best species to identify the climatic response in high
altitude regions [2,3].

The most effective and straightforward method for determining
historical growth and climatic conditions for this kind of research
is tree ring analysis. Any species of tree or shrub that can meet the
requirements for producing rings that are distinct for the majority
of the year, having ring features that can be cross-dated using
dendrochronology, and growing old enough to give the time control
needed for a specific investigation. Thus, the goal of this study is to list
and briefly describe the main dendrochronology-possible species that
have been investigated in Nepal to date [4,5].

For dendro-related research, a total of 60 articles covering 20 species
from 25 districts have been examined in Nepal thus far. After analyzing
85 publications up to March 2020 for this study, we discovered that
Nepal's dendrochronologists had studied 114 sites, primarily related to
species such as A. spectabilis, P. wallichiana, T. dumusa, P. smithiana,
B. utilis, P. roxburghii, and J. recurva (Figure 1). Likewise, research is
conducted on species such as A. pindrow, U. wallichiana, C. torulosa,
R. Campanulatum, L. potanini, and C. deodara [6-8].

P. wallichiana is the second-highest (18%) studied species in the
field of dendrochronology. It is a member of the Pinaceae family. It's
a big evergreen tree that grows naturally in South Asia, ranging from

Afghanistan to Bhutan. It extends from 1,800 meters to 3,600 meters in
Nepal, and on rare occasions, up to 4,400 meters as well. In the midland
region between the main Himalaya and the foothills, it is widely
distributed. It typically grows best in deep, moist soils, either alone or
in combination with Quercus semecarpifolia, C. deodara, A. pindrow,
and P. smithiana. B. utilis and J. macropoda are its associates at higher
elevations. Previous research has demonstrated this species' potential
for various dendrochronological study applications due to its distinct
annual rings and extensive geographic range. The longest developed
to date was 694 years, from 1303 to 1996. Similar to this, a 405-year
tree ring chronology was created from the Dolpa area in Nepal's trans-
Himalayan region, where moisture stress is the primary factor limiting
radial growth during the spring and summer [9,10].

Results

There are sizable tracts of native Himalayan Birch (B. utilis, D. Don)
forests in the Himalayan region. It has a long lifespan (more than 400
years) and holds the potential to create extensive tree-ring chronologies.
Regretfully, not much is understood about its dendrochronological
potential to date. According to reports, the growth of Himalayan birch
is positively impacted by the mean temperature of July and September
in west Nepal the previous year and the precipitation that falls in the
western Himalayas in March, April, and June. Given its extensive
distribution throughout High Asia, more research is required to
determine whether it has the ability to create a lengthy, high-elevation
tree-ring chronology, especially in the central Himalayas.

Discussion

P. ciliata is a large, handsome, deciduous, and dioecious and fast-
growing tree of temperate and sub temperate regions of the Himalayas.
An intolerant tree that grows best on deep moist soils, but can grow on a
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variety of sites and soils including rocky exposed, land slide areas. It also
grows best on alluvium, stream beds and/or sandy loams. It is adapted
to a precipitation zone of 750 to 1250 mm/ yr or more, in a temperature
range of -20 to 35 degree Celsius. It prefers a humid, semi-arid cool,
cold temperate, climate. It does not coppice except when young. It is
relatively fast growing. Yields of 6 to 13 m3/ha/yr. have been recorded.
P. ciliata is a handsome large tree, notable for its attractive light grey
bark when young, and large cordate leaves with pale undersides. It
seems to have been introduced to the Forestry Commission’s Research
Station at Alice Holt, Surrey in 1959 when material was sent from the
Forest Research Institute in Dehradun, India.

Conclusion

The primary species studied to construct a lengthy tree ring
chronology and determine the relationship between trees and
climate are Himalayan confers. The majority of dendrochronologists
concentrated their study on a small number of species. Up until
2013, twenty species from twenty-five districts were the subject of 60
published articles. There were twenty-seven more articles published
between 2013 and March 2020. A. spectabilis is the species among these
that has been studied the most, followed by P. wallichiana. Likewise,
extensive research has been done on T. dumosa, P. smithiana, B. utilis,
and P. roxburghii. However, the least studied species are those such
as J. recurva, P. ciliate, A. pindrow, U. wallichiana, C. torulosa, R.
campanulatum, L. potanini, and C. deodar. Numerous other species are
currently being researched in China rather than Nepal.

References
1. Robb GN, McDonald RA, Chamberlain DE and Bearhop S (2008) Food for

thought: supplementary feeding as a driver of ecological change in avian
populations. Front Ecol Environ 6: 476-484.

Robinson RA, Lawson B, Toms MP, Peck KM, Kirkwood JK, et al. (2010)
Emerging infectious disease leads to rapid population declines of common
British birds. PLoS ONE 5: e12215.

Sidra S, Ali Z, Chaudhry NM (2013) Avian diversity at new campus of Punjab
University in relation to land use change. Pakis J Zool 45: 1069-1082.

Strubbe D, Matthysen E (2009) Experimental evidence for nest-site competition
between invasive ring-necked parakeets (Psittacula krameri) and native
nuthatches (Sitta europaea). Biol Conserv 142: 1588-1594.

United Nations, World Urbanization Prospects: The 2014 Revision, Highlights
(ST/ESA/SER.A/352). New York, NY: The United Nations.

U.S. Fish and Wildlife Service and U.S. Census Bureau (2011) National Survey
of Fishing, Hunting, and Wildlife-Associated Recreation.

Davies ZG, Fuller RA, Dallimer M, Loram A and Gaston KJ (2012) Household
factors influencing participation in bird feeding activity: a national scale analysis.
PLoS ONE 7: €39692.

Dhondt AA, Dhondt KV, Hawley DM and Jennelle CS (2007) Experimental
evidence for transmission of Mycoplasma gallisepticum in house finches by
fomites. Avian Pathol 36: 205-208.

Fuller RA, Warren PH, Armsworth PR, Barbosa R and Gaston KJ (2008) Garden
bird feeding predicts the structure of urban avian assemblages. Diversity Distrib
14: 131-137.

. Galbraith JA, Beggs JR, Jones DN, McNaughton EJ., Krull CR, et al. (2014)

Risks and drivers of wild bird feeding in urban areas of New Zealand. Biol
Conserv. 180: 64-74.

J Ecosys Ecograph, an open access journal
ISSN: 2157-7625

Volume 13 « Issue 11 + 1000464


https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/060152
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/060152
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/060152
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0012215
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0012215
https://www.zsp.com.pk/pdf45/1069-1082 _27_ PJZ-1024-12 6-8-13 Avian Diversity at Punjab University final.pdf
https://www.zsp.com.pk/pdf45/1069-1082 _27_ PJZ-1024-12 6-8-13 Avian Diversity at Punjab University final.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0006320709001037
https://www.sciencedirect.com/science/article/abs/pii/S0006320709001037
https://www.sciencedirect.com/science/article/abs/pii/S0006320709001037
https://www.un.org/en/development/desa/publications/2014-revision-world-urbanization-prospects.html
https://www.un.org/en/development/desa/publications/2014-revision-world-urbanization-prospects.html
https://www.census.gov/programs-surveys/fhwar.html
https://www.census.gov/programs-surveys/fhwar.html
https://www.sciencedirect.com/science/article/abs/pii/S000632070800476X
https://www.sciencedirect.com/science/article/abs/pii/S000632070800476X
https://www.tandfonline.com/doi/full/10.1080/03079450701286277
https://www.tandfonline.com/doi/full/10.1080/03079450701286277
https://www.tandfonline.com/doi/full/10.1080/03079450701286277
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1472-4642.2007.00439.x
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1472-4642.2007.00439.x
https://daneshyari.com/article/preview/6299582.pdf

	Abstract

