
Mausam, (.1983), 34. 3, 251·256

551.583 : 634.0.1 (540)

•
Climatological signals from the annual growth-rings
of selected t ree species of India

G. B. PANT

Indian Institute of Tropical Meteorology, Pune

(Received 17 April 1982 )

lIT{ - 'lrofN~~~ ott fjl'J'{'iI!t 'lTfu1il ott~~~~~~~ 'I!'!'l'I mt 'I'n t 'lfrof\
IlTilllllT'lHam;f;fumr it« lr '"' ~ ~ oil "'l!'m m~ ..,~mt 'I'n ~ I~h~f~~~
lr~~ mif '1~m mr t I~ ""'"~ am ~fiA; llllT'l1l'r. ott M'IPil "" 0'l'it'I~ .....~ am
~~ m "" ilI"llR mt 'I'n ~ I "msmr ott~~ ifoit""T~~ i!~ am """"! liffi~ ott ""
~ If~~~ ~ lIl'Ilf.f'<mm~~ m .r orRott 'If ~ I

ABSTRACT. Growth pattern of selected tree species of the Indian region is studied in relation
to its local environment. Growth-ring analysis i! done for the samples of Teak (rom Western Ghats and
Cbir Pine from Nainital region. Ring-width data for the samples show a significant environmental signal.
The tree-growth/environment relationship is studied using the response function analysis and multiple
linear regression technique. The historical and climatological data on severe droughts in western U.P.
hills is examined in relation to the ring-width index values for Chic from the region.

Method of assigning exact years of formation 10
each ring is known as dating of the samples.
Dating procedure consists of the cross matching
of ring pattern among the samples starting from
the last year of growth (Stokes and Smiley 1968).
The ring-width is measured to an accuracy of
10- ' cm using a microscope coupled increment
measuring device.

The basic constituents of the biosphere, the
carbon, hydrogen and oxygen are derived from
the local environment by a complex process.
Certain tree species with well defined growth
periods faithfully record the integrated environ
mental information in the form of their annual
growth-rings. As a tree grows older the width
01 each growth-ring generally diminishes as a
function of age. Superimposed on this detectable
paltern there arc often significant variations in
the width of individual rings or group of rings
that reflect the climatological conditions favour
able or detrimental to growth.

1. Introduction

The ring width data are standardized into
ring-width indices using a cubic spline technique
(Cook and Peters 1981) . The parameters of the
fitted spline are adjusted to take into account
the varying growth rates during the young, active
and old periods of the tree growth. The spline
is set to filter the low frequency signal to remove
50% of the variance to be explained by the
signals of periods ;;, 25 years. The measured

The samples comprise of full discs cut from ring-width is divided by Ihe standard curve value
the stems of old and healthy trees about a meter to produce_a dimensionless ring-width index for
above the root level. One of the smooth cut sides each ring. This is known as standardization.
of t~e disc is polished with an extra fine sand Principal component analysis is done using the
paper till tho cell structure is clearly detectable monthly rainfall and temperature values for the
under microscope. A few rings surrounding the year of growth and the year prior to growth. The
pith of the tree for Chir and Teak are shown in most significant components (at 5% level) are
Figs. 1 (a) and I (b) respectively. Original rings pooled together to perform a multivariate analysis
are magnified 6.6 times before photography. specially adapted for tree-ring study.
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1. Melhodology
















