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Abstract

This chapter deals with study the variation in water relation and drought-adaptive
mechanisms of five Himalayan treeline species Quercus semecarpifolia Sm.,
Abies spectabilis D. Don., Betula utilis D. Don and Rhododendron
campanulatum D. Don and R. arboreum Wall. growing at elevation ranging
from 3200 to 3450 masl. Soil water potential, tree water potential, water potential
components and leaf conductance were measured for 3 years (2016 to 2018).
Across all seasons and years, the soils were mostly moist. Moderate stress was
observed in summer and winter seasons. The treeline species were never severely
stressed during the study period and the ¥pp was generally above —0.99 MPa.
The magnitude of diurnal change across all species was maximum during the
rainy season (—0.72 MPa to —0.82 MPa) except in Q. semecarpifolia. The
diurnal pattern of water potential during winter seasons indicated that water
potential can become severely low during 8.30 a.m. and 10.30 a.m. and ranged
between —1.62 + 0.09 MPa in R. campanulatum and — 2.10 + 0.03 MPa in
R. arboreum. All treeline species showed osmotic adjustment between winters
and spring season which coincided with the commencement of the phenological
activities in majority of tree species. A smaller adjustment occurred in all species
during rainy to winter season also.

A. Tewari (2<) - S. Shah - N. Singh
Department of Forestry & Environmental Science, D.S.B. Campus, Kumaun University, Nainital,
Uttarakhand, India

A. Mittal
Department of Allied Sciences, Graphic Era Hill University, Bhimtal Campus, Nainital,
Uttarakhand, India

K. K. Tamta
Central Himalayan Environment Association (CHEA), Nainital, Uttarakhand, India

© The Author(s), under exclusive license to Springer Nature Singapore Pte 395
Ltd. 2023

S. P. Singh et al. (eds.), Ecology of Himalayan Treeline Ecotone,
https://doi.org/10.1007/978-981-19-4476-5_16



