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Abstract: In order to investigate the distribution characteristics of plant community species diversity with elevation
gradient and its relationship with soil environmental factors on the southern slope of the middle part of Tianshan
Mountains. We set up 34 sample plots in the elevation range of Baluntai area of Hejing County for statistical analysis and
indoor indexes of plant diversity and soil factors by using field survey method. The resulis were as follows: (1) A total of
134 species in 75 genera of 30 families were recorded in the study area, and the herbaceous layer was the dominant
layer. Soil physicochemical indexes were heterogeneous at different elevations, with significant differences (P<0.05) in
soil water content, total salt, organic matter, total nitrogen, total potassium, available nitrogen and available potassium,
among which all soil factors except total potassium were higher at middle elevations than at low and high elevation
zones. With the increase of elevation, the plant communities had higher Pielou evenness index in the low and high
elevation zones; the Patrick richness index of shrub layer species was lower; Shannon-Wiener index and Simpson index
of herbaceous layer species increased and then decreased with elevation. (2) RDA analysis showed that the main factors
affecting the species diversity of plant communities were altitude, soil water content, total salt, organic matter, total
nitrogen and available nitrogen. Elevation, as the dominant factor, was positively correlated with the diversity indexes of
each species in the herbaceous layer, and was negatively correlated with the diversity indexes of each species in the
shrub layer; Total salt was the main soil factor that suppressed the Simpson index of the plant community as a whole;
Nitrogen limited the growth of shrub and semi-shrub species to a certain extent. The results of this study indicate that soil

factors have a screening effect on the formation of diversity of different living species and different adaptation strategies of

different species to environmental changes.

Key words: plant community, species diversity, elevation gradient, soil physicochemical index, Baluntai

Y REIE D Fh ZREE R R £ 5 RHE
IS AR E LR G R, RIFRAS RS
g5ty Drae M R e M SRR ( TR 5F, 2016)
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1 #B 5T %

1.1 ARXER

ELAR & 7 T 8 00 M A B AR X, Rl
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77,102 NEAKETT
1.3 HmibiE

Z I RESR AR L s (2R 2020) , 1
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Fig. 1 Distribution of study area and the investigated plots
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Table 1  The plant community types and its structure in Baluntai area
Ve B R BE Vi HE
prpem  TRRBRE o R g A
C Ly Elevation Elevation Mator dominant species Combanion species
ommunity type gradient (m) ajor dominant species ompanion species
I <2500 2360 BEORAE R K FLRE B A
Ceratoides latens, Achnatherum splendens , Seriphidium kaschgaricum, Elymus
Silene conoidea dahuricus
I <2 500 2452 WEASURR B R R 1L B i R
Ephedra glauca, Leymus racemosus , Artemisia frigida, Achnatherum splendens
Astragalus lepsensis
1 2 500~3 000 2575 Pl A A PNLE -SSR d
Elymus dahuricus, Leymus racemosus Ligularia macrophylla, Stipa capillata
I\ 2500~3 000 2732 SRR L /N E A BRI AL W 55
Caragana jubata, Pentaphylloides parvifolia,  Achnatherum splendens, Stipa capillata
Rumex acetosa , Thalictrum minus
N 2500~3 000 2925 AR AR R | K M A KO ZRFR
Poa supina, Leymus racemosus, Leontopodium leontopodioides, Potentilla
Androsace maxima bifurca
VI 3000~3 500 3163 M AR BAERER AR AT R OB R BEFE RINEE HEBLER
Poa nemoralis, Carex melanantha, C. stenocarpa, Polygonum viviparum , Astragalus
Leymus racemosus frigidus, Potentilla sericea
VI 3.000~3 500 3373 MR BH B A TR BEZR MR
Poa nemoralis, Saussurea chondrilloides , Potentilla sericea, Carex stenocarpa
Potentilla bifurca
VII >3 500 3578 MR RLLLLRR R AR KBS IR F& Ak

Poa nemoralis, Rhodiola coccinea
Alchemilla tianschanica

Papaver canescens, Aster altaicus

T L BESREE - JE 0 R OK TURE, L SEBORR B - RO R+ R BE ) IL iR+ JOBRE ; IV, ST XS L+ 8 AR — A + 1 K
PR G V. AMENEL R+ SO B+ R G A VI AR S OR + B AR £ 8T+ 20 R 2 R O AT VIL MR SAOR + 1 XU 4 + — 3

TR ; VIL Aot B R+ RELLL SR+ RUPHACHE

Note: I. Ass. Ceratoides latens-Achnatherum splendens+Silene conoidea; . Ass. Ephedra glauca-Leymus racemosus+Astragalus lepsensis ;

I. Ass. Elymus dahuricus + Leymus racemosus; IV. Ass. Caragana jubata + Pentaphylloides parvifolia-Rumex acetosa + Thalictrum minus ;

V. Ass. Poa supina+Leymus racemosus+Androsace maxima; VI. Ass. Poa nemoralis+Carex melanantha+Carex stenocarpa+Leymus racemosus ;

VII. Ass. Poa nemoralis+Saussurea chondrilloides+Potentilla bifurca; V. Ass. Poa nemoralis+Rhodiola coccinea+Alchemilla tianschanica.

B FIE BB MBER R ZHE- X R
SRR N 64.1% 1 96.8% , 136 W HE 7 45
AT, AT DL Gy ik R T 5 0 P 2 FE PR F8 5005 3R B
P RIMER,

M3 Al AL, 5 RDA B — Bl A7 16 i) B
(P<0.01) AAH G R AR IR AA A, 2 0 &
(P<0.05) fuAH B = A AL A2 A, 2k B &
(P<0.01) IEAHC B 4k 555 —HE i il S 4
FIEM MR S KR, XRW 11 DB
K7 52 e AL ) BE VR D) Rh Z RV E 2R T 2
% e S = ot N S 3| W 1 o = W R S =

H 3 Al VER Z A YR Z R S a8k
FUH RO A O M B v, SR 2 A G AR 2 4%
LRSS A AL 4 B A SR Gk
B, SR OC B SAY R F R

B(R,) 53 pH 3% UM 3¢, Simpson 840 (D,)
et BE A, ﬂjgﬁx‘??gﬁ(lﬂ) 1 Shannon-
Wiener $6 40 H, ¥ 5 1R AR PR &

3 Wit

FEF T R X, N EA S 2 E S
BV A A [R] R0 o 2L A7 1) 1 22 3R ( Bergholz
etal., 2017) , ARWFFLERFW , ik X 5 SOM
) i B R IR R R X (P<0.05) , 4 BT R
PR HER R SOM & i £ 232 A M U8 75 4y 1
FET-HR R AF R 5 (IS5 45, 2021 ), BFFEIX
PR XS 32 - AR R R 2 AR PR SOM
F Y - VR - A A IR Gl
PR Xt e . BFSR R BR, 13 AN ZER
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Table 2 Distribution characteristics of soil environmental factors at different elevations

{273 Ra SE ¥/ N3 2 AL o e Exal AHA A R AR

Elevation SW m&ﬂ;ﬁg TS SOM TN TP TK AN AP AK

(m) (%) P (g-kg') (g-kg') (g-kg') (g-kg') (g-kg') (mg-kg') (mg-kg') (mg-kg)

<2 500 36.499+ 7.736+ 5.243+ 40.018+ 2.139+ 0.859+ 13.518+ 98.054+ 6.590+ 195.543+
2.835a 0.032a 1.880a 0.853a 0.446a 0.040a 0.399a 1.120a 1.019a 1.396a

2 500~3 000 74.426+ 7.761+ 6.929+ 75.409+ 3.263+ 1.055+ 11.490+ 129.327+ 5.788+ 241.950«
1.501b 0.067a 1.887a 2.279b 0.633b 0.244a 0.723b 0.843a 0.418a 2.556a

3000~3 500 66.706+ 7.811% 2.036+ 84.986+ 4.263+ 0.762+ 12.835+ 213.067+ 4.200+ 195.222+
1.393b 0.053a 0.333b 1.637b 0.622b 0.050a 0.271b 0.782b 0.710a 3.862a

>3 500 66.184+ 7.881+ 2.516=% 56.283+ 3.018% 0.773+ 13.669+ 150.104+ 4.253+ 110.702«
1.457b 0.027a 0.893h 2.663a 0.288a 0.071a 1.481a 0.833¢ 0.281a 1.221b

T A= RN FRERIRTE 0.05 7K LR A1 5 BE 4% 3857 a0 3 by 22 S

Note: Different lowercase letters in the same column indicate the differences of each soil nutrient content at the 0.05 level at different

elevations.
A= Shrub layer Il %K )Z Shrub layer
34
[ ] ®AJZ Herbal layer B E Herbal layer
y . . Y/
16 - [ ﬁ*%ﬁﬁi Community population 35 - [ ##9% E4& Community population
15 F N
) o ) .
= B 14 a —I— a a =® S 30 F
=2 11 E: i
= g 12 1TI = g
EE ) pig
# 8 ey 2 1.0 b
-24) v = ab
g .8 % 3 a
EE 3 ° 2
&£ 5 a a2 05 a a a
1
0 1 1 1 0.0 1 1 1
<2 500 2 500~3 000 3 000~3 500 >3 500 <2500 2 500~3 000 3 000~3 500 >3 500
¥#§#% Elevation (m) ¥4k Elevation (m)
Il K2 Shrub layer I i K)Z Shrub layer
25 ] BAZ Herbal layer 16 ] BEARE Herbal layer

[ ##9% M4k Community population C I ms sk Community population
C

b 14} a

b
.
v 20 _I_ 4
= E ab B . q Ea ‘I‘
E: B3 ¥
£ 3 = ‘o a
® = a ¥ s a a
& 8 a Le
P 2 # =

% wn

3 a

a
<2 500 2 500~3 000 3 000~3 500 >3 500 <2500 2 500~3 000 3 000~3 500 >3 500
¥#§4% Elevation (m) #Fk Elevation (m)

RIE/NEG FHFRIRAE 0.05 7K L[5 — A5 17 B4 b 22 it BO7E A (] 9 44 1o B2 119 2 S
Different lowercase letters indicate the differences of species diversity indexes of the same life form at different elevations at the level of 0.05.
Kl 2 AR B R vE PR AR O A

Fig. 2 Distribution of species diversity indexes of plant communities at different elevations

[ L 2 B3 (P<0.05)  BEHF RIS, SRR =D, IRl £ BRI, R 2 BREE 1Y -
AN i Se NS /N, AP R R UK X K ) 2 i N S i, 3 AN B il R (A%
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Table 3 Correlation coefficients of environmental factors with the first two axes of RDA in Baluntai

b Wk HEREEOKE BRE e A BT 2R e A HBAE AR AR
Axis Elevation SW pH TS SOM TN TP TK AN AP AK
1 -0.757%%  0.024  -0.027  0.579%F -0.311* -0.314*% 0200  -0.143 -0.397*%  0.279 0.212
2 0.177 0.448*%%  0.125  0.071 0.280 0.286 0.125 0.062  0.2443  0.139 0.040

T 2RI 3 (P<0.05) 5 #+F Rk B2 (P<0.01)

Note; * indicates the significant effect ( P<0.05) ; ** indicates the extremely significant effect ( P<0.01).

#2 Axis 2

-1.0 i1 Axis 1 1.0

AN. H 3 & ; AP. A AU WE; AK. H 30 80; Elev. i 1K ;
SOM. AHLT; SW. L35 /K& ; pH. 13 pH; TN. 2%;
TP. &:#%; TK. 2§; TS. 424h; R. Patrick 3= & B 5 £,
E. Pielou B BG40 D. ¥ 8% RAGHG H &R -ELAIE
B b BEAR s JEAZ; 6 BERAE,

AN. Available nitrogen; AP. Available phosphorus; AK.
Available potassium; Elev. Elevation; SOM. Soil organic matter;
SW. Soil water content; pH. Soil pH; TN. Total nitrogen;
TP. Total phosphorus; TK. Total potassium; TS. Total salt;
R. Patrick richness index; E. Pielou evenness index; D. Simpson
index; H. Shannon-Wiener index; h. Herbaceous layer; s. Shrub

layer; t. Community population.

K3 YRS YR 2R RS
BT H9 RDA 4]
Fig. 3 RDA ordination chart of plant community species
diversity indexes and environmental factors

MR X3 1 AN 55 i /D (B2 5F,2020) | T
o VA DX S A AT ) R — S R b R 4
AN BB ( F FR 4, 2018) 45 w4k X I & &
WK, AEAS TR, N R PR BE 3
(1) 5 T M AN AN BB A% 52 1) AL 400 95 1 93 AT A R A
Al S L N 7 A 0 R 1) A 245 35 W 4 3R ( Chatanga
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