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= VA M H Anatomical features of xylem cells of the woody
xerophytes grown in China
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China is one of the most severely desertified countries in the world. The research and practice
on combating desertification has been lasting for many years and innovative sand control method
and techniques were developed. Desertification rehabilitation through planting grass, shrubs and
trees is one of effective and economic techniques from which the most suitable species of dwarf
shrubs and small trees has been selected for entraining sand. Published references about wood
anatomy of these suitable species are mostly focused on different families or other genera or
species in the same families. This paper is to provide preliminary information of the wood
anatomy of selected species and discuss the relationship between anatomical characteristics of

secondary xylem and adaptability to arid climate.

In this study, five healthy trees fron each species in 6 families were selected for experiments.
Wood samples were softened in ethylene diamine or 5% glycerin solution, subsequently the
permanent slides and small blocks were respectively completed for light microscope and scanning

electron microscope observations. Quantitative data were measured through slides or pictures.

The wood anatomy and its horizontal variations were described as follows:
1. Anatomical features of a rayless woody xerophyte (Haloxylon ammodendron)
in Chenopodiaceae are described and illustrated in detail.
The typical characters are raylessness and foraminate included phloem is present, embedded
in conjunctive parenchyma; distinct growth ring boundaries mixed with numerous false rings.
Vessels are solitary or in small groups to the inside of phloem groups, surrounded by vascular

tracheids; other features including non-septate thick-walled fibres, abundant axial parenchyma,



distinct helical thickening and altarnate intervessel pitting are present. Irregularly storied
structure, gummy contents and crystals can be found.

Both the vessel element length and fibre length within one tree are more or less constant, and
show irregularly increasing or decreasing curves. Both vessel element length and fibre length

varied significantly among sampled trees.

2. Wood anatomy of Tamarix austromongolica and 7. chinensis from ecological

perspective (Tamaricaceae) were discussed.

Both species showed smilar wood structure including distinct growth ring boundaries,
semi-ring-porosity, simple perforation plate, alternate intervessel pitting, non-septate fibres,
paratracheal confluent axial parenchyma, helical thickenings, and heterogeneous rays. There
were few quantitative differences observed between them. 7] austromongolica had narrower
vessels and numerous grouped vessels and larger vessel frequency than 7! chinensis that had
wider and a larger number of solitary vessels and smaller vessel frequency. Thus, the antomical
features of 7 austromongolica were more subject to suffer from water stress than that of 77
chinensis.

The horizontal variation of vessel element and fibre length along the ring number from pith
showed irregular tendency. Statistically, there was no significant difference in vessel element

length and fibre length between species.

3. Variations of wood anatomy in four species (Hedysarum mongolicum, Caragana korshinskii,
Lespedeza bicolor and Ammopiptanthus mongolica) of Leguminosae were studied.

Within four species, distinct growth ring boundaries, ring to semi-ring-porosity, simple
perforation plate, alternate intervessel pitting, non-septate fibres, paratracheal confluent axial
parenchyma, helical thickenings (except L. bicolor) and heterogeneous rays (except C. korshiskii)
are present. But the vessel arrangement and quantitative features were different. Larger rays are
2-5-seriate in A. mongolicus and L. bicolor, 4-10-seriate in other two species. A. mongolicus had
smaller vessel diameter and larger vessel frequency than other three species, indicating more
adaptive to arid environments.

The variation of vessel element and fibre length with tree age showed irregular tendency. There
was significant difference in fibre length and vessel element length among-species and

within-tree (except A. mongolicus) .

4. Anatomical features of three species (Nitraria tangutorum, Zygophyllum xanthoxylon and
Tetraena mongolica) in Zygophyllaceae were described

Distinct growth ring boundary (sometimes discontinuous) , somewhat ring to semi-ring
porosity, alternate intervessel pitting, simple perforation plate, helical thickening, nonseptate
thick-walled fibre and abundant axial parenchyma are present. Storied structure, gummy
contents and warts can be found. Among three species, rays are uniseriate in 7 mongolica and
2-5-seriate in others and heterogeneous in Zygophyllum and homogeneous in other two species. 7!
mongolica has the larger vessel frequency, shorter and narrower vessel element than other two

species, which improves greater safety for hydraulic conduction.



Both the vessel element length and fibre length within one tree are more or less constant, and
show irregularly increasing or decreasing curves. There was statistically significant variation for

fibre length and vessel element length within-tree and among sampled species.

5. Wood anatomy of Hippophae rhamnoides and Elaeagnus angustifolia (Elaeagaceae) was
studied

Distinct growth ring boundaries, semi-ring-porosity, simple perforation plate, altarnate
intervessel pitting, non-septate fibres, and helical thickenings are present. Axial parenchyma is
absent or rarely present.

Rays are uni- to bi-seriate, heterogeneous in H. rhamnoides and 2-5-seriate, homogeneous in Z.
angustifolia. The vessel frequency is larger, vessel element length is shorter and vessel diameter
1s much narrower in H. rhamnoides, thus lead to a smaller vulnerability and mesomorphy value,
indicating adaptive to xeric conditions. Vessel element length approaches a decreasing value in
the former four rings, and drops somewhat in H. rhamnoides and remains small increase in Z.
angustifolia beyond the fourth ring. The most characteristic of fibre length is fluctuation from the
pith outwards. There are significantly difference in vessel element length and fibre length within

tree and between species.

6. Anatomical features of Calligonum mongolicum (Polygonaceae) were studied

This species has distinct growth ring boundaries, ring-porosity, distinct helical thickenings,
simple perforation plate, nonseptate fibre, axial parenchyma, uni- or 2-5-seriate heterocellulor
rays, and alternate intervessel pitting.

There is a slightly increase of fibre length as the diameter from the pith increases. However, the

vessel element lemgth remains more or less constant from pith to bark.
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1. Haloxylon ammodendron (K5 #EAE D 720 EA)

Haloxylon ammodendron Of#EH|FARHE & LT, GBI AEE T, ME TR En -1
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2. Tamarix austromongolica & T.chinensis (EIRI7¢ R diw R & 7~ 3 8 Fl)

MHEYEIC T2 Tamarix J& 2 FEIZOWTIE, £ 6 OAREEEITEHLELL The, 742bb, Bl
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4. Zygophyllaceae ¥} 3 i
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5. Hippophae rhamnoides & Elaeagnus angustifolia
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6. Calligonum mongolicum
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