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Species Diversity of Juniperus przewalskii Community
in Three River Headwater along Altitude Gradient
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(1 College of Forestry, Northwest A&F University, Yangling, Shaanxi 712100, China; 2 Northwest Institute of Forest

Inventory, Planning and Design, State Forest and Grassland Administration, Xi’an 710000, China)

Abstract: In order to provide reference for the protection of local species diversity and cultivation of eco-
nomic crops as well as provide a basis for the ecosystem service function assessment of Juniperus, we in-
vestigated the coverage, abundance, frequency, etc and analyzed the responses of species composition, «
diversity and 8 diversity to elevation gradient in the communities of Juniperus przewalskii natural forest
in Maxiu forest centre and Zhongtie forest centre in Three River Headwater based on the field investiga-
tion. The results indicated that; (1) a total of 72 species were investigated in the sample plot, belonging
to 27 families and 58 genera. Among them, 1 species of gymnosperms belong to 1 family and 1 genus, 61

species of dicotyledonous belong to 21 families and 48 genera, 10 species of monocotyledonous belong to 5

Wr#s B #1:2020-06-26 5 2 B fE 4 2 B 83 : 2020-09-23
HEEWMB B XAEDSKCEREIGEZRML R ESLEE 2019 4FE R0 E “ 5 8 A4 & REA VLK 2 [ 53 5 A1 oe
ﬂiﬁkﬁ Aok Q95— & LR A, FEMNFHEMAETE5R . E-mail: zjzhangjing10@163. com

EAEVER A BRI L LA SN, EEMNF RSB, E-mail:houlin_1969@nwsuaf. edu. cn



1760 ode Moy % iR 40 &

families and 9 genera. For Juniperus przewalskii forest, Compositae are dominant. (2) The species rich-
ness of vegetation layer was as follows: herb layer > shrub layer >> arbor layer. The arbor layer was
dominated by J. przewalskii, while the species richness of shrub and herb layer showed an obvious “lat-
eral pattern” on the elevation gradient, both reaching the maximum value at 3 150 m. (3) With the rise of
altitude, shrub layer and herb layer a diversity showed a “wave” -shaped change trend, reaching the lowest
value at 3 550 m. (4) The Cody index of shrub layer reached its peak at 2 950—3 150 m, and that of herb
layer reached its peak at 3 150—3 350 m. The Sorenson index of shrub layer peaks at 2 950—3 150 m and
3 350—3 550 m, while herb layer peaks at 2 950—3 150 m. Therefore, in the process of ecological restora-

tion, the degree of human disturbance should be controlled at low altitudes and the cultivation and utiliza-

tion of local economic plants should be increased for enhancing the income of farmers and herders.

Key words: Three River Headwater; Juniperus prrzewalskii ;altitude;species diversity
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Table 1 Number and percentage of genera and species in each family from Juniperus przewalskii

community in Three River Headwater

B4 J&@ % 7 J P £ L A1) il £t o7 P P 1 L A1
Family name Number of genera Ratio/ % Number of species Ratio/ %

1} Cupressaceae 1 1.73 1 1. 39
4%} Compositae 7 12.07 8 11. 11
8Bl Rosaceae 6 10. 35 7 9.72
JEIEEL Labiatae 5 8.62 6 8.33
EE#} Ranunculaceae 4 6.90 6 8.33
H AR Liliaceae 4 6.90 4 5.55
H#} Leguminosae 2 3.45 4 5.55
Je A} Gentianaceae 2 3.45 4 5.55
4 JEFL Umbelliferae 3 5.18 4 5.55
£ 71l Caryophyllaceae 3 5.18 3 4.17
K e Fl Euphorbiaceae 2 3.45 2 2.78
AKAFE Gramineae 2 3.45 2 2.78
Bl Polygonaceae 2 3.45 2 2.78
%t % Fl Thymelacaceae 2 3.45 2 2.78
VWE Bl Cyperaceae 1 1.72 2 2.78
/NBER} Berberidaceae 1 1.72 2 2.78
Z 2%} Scrophulariacea 1 1.72 2 2.78
HHIA} Salicaceae 1 1.72 2 2.78
W ¥ F Valerianaceae 1 1.72 1 1.39
R H HAL Saxifragaceae 1 1.72 1 1.39

3% R Violaceae 1 1.72 1 1.39
11 #} Campanulaceae 1 1.72 1 1.39
2:%} Orchidaceae 1 1.72 1 1.39
4= LT B Geraniaceae 1 1.72 1 1. 39
A4 F} Caprifoliaceae 1 1.72 1 1. 39
£ 7Bk Amaryllidaceae 1 1.72 1 1. 39
%K F} Boraginaceae 1 1.72 1 1.39
41t Total 58 100 72 100

®2 ZIIBEMERMBEEEYIARER

Table 2 Area-types of J. przewalskii community in Three River Headwater

P MM Areal-type Faﬁtily Perce[:rIl:tEgze/ % (}Eus Percetr}ft{fie/%
1 54 Widespread 20 74.1 12 20.7
2 Z i Pantropic 2 7.4 2 3.5
4 [HHE A B Old World Tropics 0 0 1 1.7
8 L North Temperate 5 18.5 25 43.1
9 &R M At H W East Asia & North Amer. disjuncted 0 0 1 1.7
10 HH R A Old World Temperate 0 0 11 19.0
11 R I Temperate Asia 0 0 2 3.5
13 H1ilE Central Asia 0 0 1 1.7

14 AW East Asia 0 0 3 5.1
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Table 3 Species importance values of different vegetable layers along altitude gradient
LR oy Zﬁfﬂcm{ﬁ % Species importance values
Velérgmble Species Ecornlom1C 2950 3150 3350 3550 3750
ayer value m oU m m o} m oU m
Afo’rkfyer BIE K Juni perus prrewalskii 100 100 100 100 100
&M Potentilla glabra M.O.F 22.35 32. 14 22.63 30.06 —
4B Potentilla fruticosa M.,O.F 5.67 13.76 34,26 31.12 —
WA F Cotoneaster acutifolius M.O 20.79 11.09 — 16.72 —
B M Saliz cupularis F — 2.62 24.81 1.74 —
fif % /NBE Berberis diaphana M 12.52 3.65 — 20. 36 —
/NBE Berberis parapruinosa — — 28.63 18. 30 — —
Sh?r%f)k Ey o BBERXSIL Caragana changduensis M 2.26 1.53 — — —
A fif VL AE Sibiraea angustata — 9.54 4,58 0 — —
WM Salix oritrepha M 14.10 — — — —
ELFE L Spiraea alpina — 12,77 — — — —
JH R & Lonicera tangutica M.O — 1.00 — — —
WHETH XL Caragana jubata M — 1. 00 — — —
Bt Total 100 100 100 100 —
K& 22 E Carex lanceolata F 7.51 17.32 31.42 12.52 27.11
Yo & Elymus dahuricus — 7.36 9.96 — 10. 36 2.23
W H 2 Deyeuxia kokonorica F 10. 01 2.26 — — 2.73
BRI Polygonum viviparum M 3.03 2.85 24. 65 16. 82 13.43
KW S Adenophora stenanthina M 8.28 5.48 0. 69 — 2. 40
Bl R &St 46 Heteropap pus altaicus F — 5,51 2. 37 7.33 6.27
KW M BH Saussurea pulchra M.O 7.63 0.95 2.29 5.04 —
K K GEHE Leonto podium longifolium M 4.72 5.57 8.09 5.86 14. 24
AT H Anaphalis lactea M 0.57 1.56 2.06 0.49 —
HVGREE Salvia przewalskii M 4,01 5.63 0.88 — 4.61
INAETE EME Anemone rivularis M — 1.69 0.10 3.59 —
KB R Delphinium pylzowii M.O 0.54 2. 24 — 3. 82 —
BAR il B Pedicularis cranolopha — 2.72 6.01 1.88 — 9.92
Herb layer st £y phorbia fischeriana M 2. 67 3.25 1.61 5.98 3.27
LEWA Bupleurum smithii M 5.83 2.82 0.13 0.45 —
K B2 9L Gentiana dahurica M — 0.93 0. 46 6.26 —
S Patrinia heterophylla M — 2.11 — 2.88 13.79
H AL Carex moorcroftii — 14. 57 — — 1.38 —
W Artemisia argyi M 1.54 0.49 — — —
H 64 F 1 Dracocephalum heterophyllum M.F 0. 54 — — — —
L% Bupleurum chinense M 0.54 0.99 — — —
DUANJR FERA BE Thalictrum baicalense M 7.57 8.92 — — —
I3k B Scutellaria scordifolia — 0.51 0.31 — — —
FL X T Saussurea amara 0 0.63 0.37 0.51 — —
Sk RN Thalictrum sim plex — 1.72 — — — —
WY Lilium pumilum M.O 0.68 — — — —




1764 ode Moy % iR 10 &

%232 3 Continued Table 3

1 2 s Zﬁ‘)},ﬁ{j’r{g HEZ(H Species importance values
C m 3150 m 3350 m 3550 m 3750 m
U5 R Cnidium monnieri M 1.88 1.52 — — —
T Dianthus chinensis M.O 0. 86 — — — —
R Rumex acetosa M.F 0.57 — — — —
&R e Pedicularis cranolopha — 1. 06 2.09 4.78 8.68 —
W RITL Asparagus filicinus M.O 0.79 — — — —
R Ek Phyllanthus urinaria M 1.66 — — — —
AL B 5 Ajuga lupulina M — 0.25 1.52 — —
K YE Zephyranthes candida M.O — 0.54 1.71 — —
BPHZ: Crepis rigescens M — 1.49 — — —
43 E Astragalus chrysopterus — — 0. 44 — 2.15 —
WemtdE Allium carolinianum — — 1.39 0.42 — —
B EKE Polygonatum verticillatum M.O — 1.18 — — —
H R Sphallerocarpusgracilis M — 0.25 — — —
WA 7 Gentianopsis paludosa M — 0. 40 — — —
YW T T Silene gracilicaulis M — 0.27 — — —
TR K Carpesium cernuum M — 2.66 — — —
k2 LAY Astragalus sinicus M.F — 0. 30 — — —
Herb layer 4 4 5 Anemone rivularis M — — 1.15 ~ —
ZRIT B4 Fragaria orientalis — — — 0.71 — —
HH 22 Dracocephalum tanguticum M — — 0.10 — —
R B Ranunculus tanguticus M — — 3. 89 — —
EW . Geranium wilfordii M.O — — 0.09 2.93 —
i - Je fH Gentiana squarrosa — — — 1.43 — —
FLI K Euphorbia esula M — — 0.18 — —
MILEE Microula sikkimensis M — — 3.63 — —
Vi ALTE Z B 32 Comarum salesovianum M.O — — 0. 88 — —
20 A AE BL Parnassia oreophila M — — 0.37 — —
i % Gentianopsis barbata M — — 0. 26 — —
|7 /N SE Viola rockiana M — — 1.31 — —
K22 Pogonia japonica M.O — — 0.43 — —
YL Stellaria media M — — — 1.57 —
H il ¥ Daphne tangutica M.O — — — 0.85 —
RGKESR Phlomis dentosa — — — — 1.04 —
3T Total 100 100 100 100 100

M Ron 25 FE Y 5 O R WE MY 5 F 2R i ALY

Note: M means medicinal plants; O means ornamental plants; F means forage plants
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The different letters within same vegetable layer showed significant difference among altitude at 0. 05 level

Fig. 1 Change patterns of « diversity index along altitude gradient
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Table 4 Tests of diversity index for altitude gradients
T 2 ER 5 A H B 5 F P
Vegetable layer Independent variable Sum of squares DF MS
H' 0.476 3 0. 159 4.747 0.035"
AR ) ; ) .
Shrub layer J 0. 046 3 0.015 12.213 0.002
D 0.021 3 0. 007 4.166 0.047"
H’ 0.956 4 0.239 8.259 0.003"
AR J 0.068 4 0.017 16. 366 0.000" "
Herb layer
D 0.019 4 0. 005 10. 935 0.001"
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Note: * means significant difference (a=0.05);
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Fig. 2 Change patterns of § diversity index along altitude gradient
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