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Research advances in morphology and anatomy of alpine plants growing in the

Qinghai-Tibet Plateau and their adaptations to environments
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Abstract Alpine plants distribute mainly in regions between tree lines and snow lines and are regarded as some of the most
sensitive plants to environmental changes. It is theoretically significant for understanding the responses and adaptations of
plants to global climatic changes through investigating the morphological characteristics and anatomical differences as well as
adaptive mechanisms in alpine plants. However these researchs are still rudimentary on functional ecology of alpine plants
in China and most of them have been mainly focused on the plants growing in the Qinghai-Tibet Plateau.

This article reviews the researchs on functional ecology of alpine plants distributing in the Qinghai-Tibet Plateau
including the morphology and anatomy of the plants and their adaptations to environments on the basis of relevant studies
overseas. The plants respond to the alpine environments 1 by producing dwarf growth forms smaller and thicker leaves

well-developed aerenchyma in roots stems and leaves two layers of palisade cells or more than in the leaves anthophilous
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characteristics in flowers

as well as abundant mitochondria in cells

2 by increasing thicknesses of cell walls of

collenchyma or scherenchyma cells in the stems and 3 by reducing numbers of grana particularly of granum thylakoids

in chloroplasts. All of the characteristics of the plants described above result from long-term stresses of extremely ecological

conditions such as high irradiance cold temperature low air pressure in the Qinghai-Tibet Plateau and adaptations of the

plants to the alpine environments.

In addition some problems in the field are summarized and propositions are proposed for further studies. This review

aims to arouse people’s concern to the researchs on functional ecology of alpine plants and to promote their developments in

China.
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Table 1 Morphological and anatomical characteristics of alpine plants growing in the Qinghai-Tibet Plateau 3 '~
/
Morphological and anatomical characteristics Number of plants possessed the characteristics / Sum of plants tested %
“ " Cushion plant 22.9
Root 82.2
Aerenchyma Stem 74.0
Leaf 85.8
1 One layer 21.7
Palisade tissue 2 Two layers 55.0
3 Three layers or more than 16.7
1.4
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Table 2 Ultrastructural characteristics of alpine plants growing in the Qinghai-Tibet Plateau
Growth forms Specific names Habitats Ultrastructural characteristics References
Perennial Arenaria . Reduced numbers of granum thylakoids and swollen 16
. Alpine meadow L. . .
herbaceous plants tapanshanensis thylakoids in chloroplasts located near mitochondria
Aconitum Reduced numbers of granum thylakoids and swollen 15 17
tangutcum thylakoids in chloroplasts with abundant starch grains
Delphini 17
epim Abundant starch grains in chloroplasts
monanthum
Chrysosplenium Reduced numbers of granum thylakoids and swollen 16 18
nudicaule thylakoids in chloroplasts located near mitochondria
. Reduced numbers of granum thylakoids and swollen
. Alpine meadow L . X . 217
Polygonum viviparum thylakoids in spherical shape chloroplasts with abundant
or shrubland .
starch grains
. . - 17
Gentiana przewalskii Abundant starch grains in chloroplasts
>duce ors of
Cremanthodium o BP( uced numbers O_ 15
.. granum thylakoids in chloroplasts with swollen thylakoids
discoideum
Abundant mitochondria
. 18
Anaphalis lactea located near chloroplasts
Reduced
Leontopodium numbers of granum thylakoids in spherical shape 13
leontopodioides chloroplasts with swollen thylakoids
Abundant mitochondriz 14
Kobresia humilis Hncant mitechondna
A itochondri
Pedicularis e _— bundant mitochondria 18
hinanthoides ocated near chloroplasts
1 2
Annual or biennial 17

herbaceous plants

Pedicularis kansuensis

Abundant starch grains in chloroplasts

2 13~16

49
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