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Abstract: The species composition and diversity characteristics of plants in forests of Haba River Valley,
a tributary of Irtysh River were investigated, and the survival status of arbor species was evaluated based
on age class structure. The results show that there are a total of 86 species of vascular plants belonging to
70 genera of 30 families in forests of Haba River Valley, containing 4 species of pteridophytes belonging
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to 1 genus of 1 family and 82 species of angiosperms belonging to 69 genera of 29 families. In which,
there are 2 species of national second-class key protected wild plants, 1 endangered species, 1 vulnerable
species, and 5 endemic species in Xinjiang; the Asteraceae has the largest numbers of genera and
species, ranking as the first largest family, followed by Fabaceae and Salicaceae. The dominant species of
arbors is Betula pendula Roth., that of shrubs is Rosa laxa Retz., and that of herbs is Poa pratensis Linn.
The Margalef richness index, Shannon-Wiener index, Simpson index, and Pielou evenness index of herbs
are generally higher than those of shrubs and arbors; the Margalef richness index, Shannon-Wiener
index, Simpson index, and Pielou evenness index of the herbs generally increase with the increase of
elevation within the elevation of 389-435 m, but generally decrease with the increase of elevation within
the elevation of 435-585 m. The numbers of B. pendula seedlings [ grade I , diameter at breast height
(DBH) <5.0 em ], saplings (grade II, 5.0 cm<DBH<10.0 cm), and small trees (grade Ill, 10.0 cm<
DBH<15.0 cm) are far fewer than those of mature trees ( grade IV to grade VI, 15.0 cm<DBH<30.0
cm) and old trees (grade VI to grade X, DBH>30.0 cm) ; although the numbers of seedlings of Populus
laurifolia Ledeb. and Populus alba Linn. are relatively large, but the distribution of each diameter class is
uneven, and there are fewer mature and old trees; the numbers of Salix alba Linn., Populus nigra Linn.
Populus X berolinensis var. jrtyschensis (C. Y. Yang) C. Shang, Populus canescens ( Ait.) Smith., and
Populus pilosa Rehd. are relatively small, and the distribution of each diameter class is uneven. Overall,
the plant resources of forests of Haba River Valley are abundant, the herbs have the highest species
richness and a relatively uniform distribution, which play an important role in stabilizing the plant
diversity of forests of Haba River Valley. There is a certain degree of decline risk in each arbor population
in forests of Haba River Valley, and the ecological protection of forests of Haba River Valley can be
strengthened through adjusting the river water amount and grazing, etc., especially for Salicaceae that
contains a relatively large number of rare species and endemic species in Xinjiang.

Key words: forest of Haba River Valley; distribution

characteristic ; age class structure

species composition; plant diversity;
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Table 1 Family, genus and species composition of plants in forests of Haba River Valley, a tributary of the Irtysh River!
Al Family n, P,/ % ng P./% || F} Family n, P,/ % ng P./%
358} Asteraceae 12 17.2 14 16.2 || H4F} Caprifoliaceae 1 1.4 1 1.2
7} Fabaceae 7 10.0 9 10.4 || TLARAER} Adoxaceae 1 1.4 1 1.2
AL Salicaceae 2 2.9 8 9.3 AR} Caryophyllaceae 1 1.4 1 1.2
JEIEFR} Lamiaceae 7 10.0 7 8.0 RFIER Primulaceae 1 1.4 1 1.2
ARAP} Poaceae 6 8.7 7 8.0 JEAER} Convolvulaceae 1 1.4 1 1.2
W% AL Rosaceae 5 7.2 5 5.8 %) 4%} Orobanchaceae 1 1.4 1 1.2
AIEEL Equisetaceae 1 1.4 4 4.6 FF} Polygonaceae 1 1.4 1 1.2
PRl Cyperaceae 3 4.3 3 3.5 ek LBl Geraniaceae 1 1.4 1 1.2
S ER] Boraginaceae 2 2.9 3 3.5 LR} Melanthiaceae 1 1.4 1 1.2
IEEL Apiaceae 2 2.9 2 2.3 WAL Linaceae 1 1.4 1 1.2
ZEHijF} Plantaginaceae 2 2.9 2 2.3 L5l Portulacaceae 1 1.4 1 1.2
KRR Cannabaceae 2 2.9 2 2.3 RE R} Ephedraceae 1 1.4 1 1.2
TR} Amaranthaceae 2 2.9 2 2.3 TR Santalaceae 1 1.4 1 1.2
B RAl Ranunculaceae 1 1.4 2 2.3 || 4T HE} Juncaceae 1 1.4 1 1.2
HEARF} Betulaceae 1 1.4 1 1.2 T J s Bk Lythraceae 1 1.4 1 1.2

”ng; JEZL Genus number; P,: JE%L s L Proportion of genus number; n,: F%{ Species number; P_ . FF4# 5 Lt Proportion of species number.

®2 ERFITLAGETAEHEEFABARNERGRE (F) MBEE(1)

Table 2 The frequency (F) and important value (IV) of major arbor, shrub and herb in forests of Haba River Valley, a tributary of the Irtysh

River
FEFP Major species F 1V/% FZFf Major species F IV/% FZFf Major species F 1V/%

T+ A Arbor TSN Salix caspica 0.1 11.8 B Geranium wilfordii 0.5 2.8
TERHE Betula pendula 0.8 50.2 BRYNFEE Viburnum opulus 0.1 7.2 H 44505 Trifolium repens 0.3 2.6
549 Populus laurifolia 0.5 20.7 Wi 4 Lonicera tatarica 0.1 5.3 L AR Iula helenium 0.2 2.5
FIMI Salix alba 0.4 12.0 ||A Herb FLE Lactuca tatarica 0.5 2.3
A Populus alba 0.2 6.6 B R BCR Poa pratensis 0.5 13.0 #E Chenopodium album 0.3 2.2
4% Populus nigra 0.2 5.6 V5 53T Sophora alopecuroides 0.5 7.2 ZER Plantago asiatica 0.3 2.1
g Populus x berolinensis 0.1 2.7 WY Taraxacum mongolicum 0.8 5.2 W Medicago falcata 0.3 2.1
var. jrtyschensts

#EK Shrub MUK Poa nemoralis 0.4 3.2
AL % 7% Rosa laxa 0.4 37.4 1% Digitaria sanguinalis 0.4 2.8

B, K AT R Ty
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Table 3 Change in plant diversity along the elevation gradient in forests of Haba River Valley, a tributary of the Irtysh River!

Pielou ¥J2] £ F5 %L

Pielou evenness index

Margalef FE I

Margalef richness index

Shannon—Wiener F8 %1

Shannon-Wiener index

Simpson FaH
W/ m Simpson index
Aliude gok WA WA A WA WA Ak A BA Ak A WA

Arbor Shrub Herb Arbor Shrub Herb Arbor Shrub Herb Arbor Shrub Herb

580 0.488 — 0.672 0.490 — 1.304 0.276 — 0.659 0.509 — 0.802
557 0.990 0.366 1.301 1.160 0.213 2.029 0.601 0.099 0.847 0.821 0.528 0.957
497 0.158 — 1.575 0.088 — 2.174 0.041 — 0.853 0.627 — 0.922
468 0.320 0.000 1.959 0.351 0.000 2.373 0.192 0.000 0.887 0.774 1.000 0.933
435 0.076 0.229 2.649 0.040 0.237 2.761 0.018 0.126 0.931 0.807 0.584 0.966
418 0.622 0.057 1.719 0.717 0.017 2.363 0.371 0.006 0.886 0.578 0.775 0.933
395 0.478 0.167 1.833 0.516 0.281 2.419 0.304 0.188 0.897 0.537 0.906 0.955
389 0.149 — 1.232 0.037 — 1.972 0.013 — 0.817 0.538 — 0.891

Y —. J&4M G No distribution.

®4 HRFHALRRETITERFARRERIHY

Table 4 Analysis on arbor diameter class structure in forests of Haba River Valley, a tributary of the Irtysh River!

7 ¥REC  Individual number

Diameter class Bp Pl Sa Pa Pn Pb Pc Pp
I (DBH<5.0 cm) 53 611 0 452 0 0 0 0
11 (5.00 cm<DBH<10.0 cm) 28 1 1 2 1 0 0 0
M (10.0 cm<DBH<15.0 cm) 40 1 1 1 0 0 0 0
IV (15.0 em<DBH<20.0 cm) 63 12 2 1 0 0 0 1
V (20.0 em<DBH<25.0 cm) 105 23 4 1 0 0 2 0
VI(25.0 em<DBH<30.0 cm) 124 41 8 2 4 3 2 0
VI(30.0 em<DBH<35.0 cm) 104 21 10 1 3 4 0 0
VI(35.0 cm<DBH<40.0 cm) 80 16 7 1 9 2 1 0
IX (40.0 cm<DBH<45.0 cm) 44 18 11 1 9 2 1 0
X (DBH>45.0 cm) 43 17 19 22 11 4 0 0
B3t Total 684 761 63 484 37 15 6 1

D Bp: FEKHME Betula pendula Roth.; P1; %545 Populus laurifolia Ledeb. ; Sa: FMI Salix alba Linn.; Pa; 4 H# Populus alba Linn.; Pn; 245 Populus
nigra Linn.; Pb: #0145 Populus X berolinensis var. jrtyschensis (C. Y. Yang) C. Shang; Pc: R4 Populus canescens (Ait.) Smith.; Pp: KEH
Populus pilosa Rehd. DBH: Jfi4% Diameter at breast height.
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