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Characteristics of niche and interspecific association of dominant species in

Malus sieversii forest communities in Emin County
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(College of Forestry and Landscape Architecture, Xinjiang Agricultural University/Key Laboratory of Forestry Ecology and
Industrial Technology in Arid Areas of Xinjiang, Urumqi 830052, Xinjiang, China)

Abstract: Studying the niche characteristics of the main tree species in the Malus sieversii forest community and the
relationship between the dominant species is expected to clarify the adaptive ability of the plants in the Malus sieversii
forest to the environment, and provide a scientific basis for the protection, restoration and rational utilization of the Malus
steversii forest. This study took the Malus sieversii forests distributed in Emin mountainous area of Tacheng region as the
research object, and adopted the typical sample plot survey method. Based on the results of the community survey, this
study was conducted to investigate the adaptive ability of the major tree species in Malus sieversii forests by calculating the
niche width and niche overlap value of major tree species in Malus sieversii forests in Emin mountainous area, as well as
the overall connectivity index, the inter-species connectivity index and the inter-species relevance index of the main spe-
cies within the forests, and to study the adaptive ability of major tree species to the environment. In this way, we investi-
gated the adaptive ability of the major species in the Malus sieversii forest to the environment, quantified the interspecific

relationships, and judged their structural stability. Among the seven major tree species in the Malus sieversii forest com-
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munity in Emin mountain area, the dominant species Xinjiang Malus sieversii ranked first with a horizontal niche width of
5. 297 and a vertical niche width of 1. 872. The horizontal and vertical niches of Malus sieversii and the other major tree
species in the community were both 0<CNO<C0. 25, which showed partial overlap. The overall correlation of the commu-
nity was VR=1.88 W=24.53, % 0;0s) < W<y’ 516> indicating an insignificantly positive association. Among all 105
pairs of species, the positively linked species pairs were 1. 79 times more than the negatively linked species pairs, and the
insignificant species pairs were 1. 67 times more than the significant species pairs. The linkage between species pairs was
weak, and the community structure of Malus sieversii forest was unstable. Both the Malus sieversii forest and Malus
sieversii exhibt an unstable state at the community and population levels, and it is difficult to maintain the populations in
the long term. In the future, it is necessary to strengthen the nurturing and management and artificial remediation of the
seedlings and existing individuals of the dominant species of Malus sieversii, in order to promote the stable growth and re-
source recovery of the Malus sieversii populations and forests in Xinjiang.
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Table 1 Basic information of the sample plot
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Table 3 Important values of main species of Malus sieversii forest community
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Table 4 Niche breadth of main tree species of Malus sieversii forest
I A= S A B8 T HASNLTERE
5 {3 EE == .
By 44 By He4
1 7 88 0T 32 B (Malus sieversii) 32.17 5.297 1 1.872 1
2 WS /R L AE ( Crataegus songorica) 10.86 3.315 2 1.535 2
3 ;4 (Armeniaca vulgaris) 8.39 3.069 3 0.633 6
4 KL #E(Betula tianschanica Rupr) 7.52 2.476 5 1.037 3
5 W2 (Padus racemosa) 5.31 1.029 7 0.884 5
6 B = Mk 2= ( Prunus divaricata) 2.77 2.581 4 0.217 7
7 Y i Bk (Amydalus ledebouriana) 1.54 1.850 6 0.951 4
IR FME R IR LS AT A 3 — AL AR B T A AT XF fe BE 0 U5 A R TE SRR R FE AR L, H A oL 7R

KIZ P S o Bk 2 40, B0 25 1 3 2E HETE
55 5, KOV AR 25 AL B BE HEAE S 7, 0 B A AR Ak 2
FHHEAE S 6, KA A5 0 55 B HHEAE 2 4, W
Tofr %) 2 A A0 A 25 7 HE A R o

3.2.2 WM ETEMMAESNES

WA 1 55 5 T A A B K
SR B BUE KN 5 A B 19 E Ay
B (NO=0) .2 %/ #H & (0<<NO<0.25) . 3%+
A B (0. 25<KNO<C0.50) (4 55 K & (0. 50<<
NO<20.75) 5% B 8 & (0. 75<NO<1),

B B S SRR R RO A S AL B T
AR RS, 4R R W AR B R RN
A Y A2 2S00 H S R O 39 (0<KNO<C0.25), &
W EESRE

A B B S RORR A e A S AL S T
FAE LR 6, 45 AL A f S B S A OMK R
Pl 21 APt b 2 R E S A 8K, 3RESA TR, 4%
HEA AN SHESAH 2, 0 5 BT
38.09% .30.00% .19.05% Ai19.52% , H 3 4 &
B I A EE B T o5 0 LB A R 15 A B B R
YN A E S i N AT (VA =g L e oy

ANTE] o R Aol s B 2R A 32 B o 2 K A T
HABMNES, SHEE/RIIEEEASNESEE
B, 5 R AR AR A 250 TS R B A I, 5 L A A
ol o A A AR —
3.3 FERKEIZHAFEKL R
3.3.1  HPIESFMROR AR IR 25 % o BT

R 4l 115 09 0 ST 1) B SE AR 16 A f B R 2
17 7F B ST B 0 B X A A L S AR AR AT
AH 6 P A 56 ) [ B 3 3 4 T i WG B S SR A
ST Y R P AT AR UG, K 4 SR A I A L BT
SESEBR ) B AR SC AR B VR=1. 88>>1, Ui, B 32
SRR T2 Y B R R OE SCHE G i WA TN VR
B D 5 109 S 3 Mk, 45 R R W=24.53, x* 0 ss16)
(7.96) <<W<y, 0s06,(26. 296 , 3 B %51 5 LL B 392 51
Ve R/ RSN INC Y NTE N
3.3.2  WPNEILbK o2 A B R ) K 45

Xof 90 B T SR bR 16 AN SR B o G 6 4G
WME 1R

R 50 45 S 3 B P S SRR 16 4 p 3R A g
T 1204 Fhoxt, Horp SEAEBRES M R 77 X
T X B0 64. 17 %, 78 52 1F BR 25 1Pk 04 Fl X o, 4 4> Fp

x5 HERNIEMMAFESLES

Table 5 Horizontal niche overlap of dominant species of Malus sieversii forest

BRI PIR MEME R IR B (A RIAE(Ber 22 (Pa- TP A EBESS B s Bk
Wy fop (Malus (Crataegus-  meniaca ula dus (Prunus (Amydalus
sieversii) songorica)  wulgaris)  tianschanica) racemosa)  divaricata) — ledebouriana)
B Y SRR (Malus sieversii) — 0.085 0.052 0.027 0.019 0.043 0.016
Y 5 2 L) 485 ( Crataegus songorica) — 0.084 0.031 0.048 0.066 0.017
B4 (Armeniaca vulgaris) — 0.063 0.004 0.051 0.027
F UM Betula tianschanica Rupr) — 0.108 0.086 0.097
2= (Padus racemosa) - 0.072 0.054
¥ A= R Bk 2= ( Prunus divaricata) _ 0.016
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Table 6 Vertical niche overlap of dominant species of Malus sieversii forest

BB R MEVE R ILAE BPA (A RIUKEBer WA WPAEMBA Y Jri Bk
Wik (Malus (Crataegus  meniaca ula tian- (Padus (Prunus (Amydalus
sieversii)  songorica)  wulgaris) schanica)  racemosa) divaricata) ledebouriana)
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NS /R A& (Crataegus songorica) — 0.446 0.183 0.196 0.456 0.511
B A5 (Armeniaca vulgaris) — 0.158 0.302 0.398 0.488
K1 #E(Betula tianschanica) — 0.128 0.297 0.199
WZ=(Padus racemosa) — 0.300 0.215
B A Bk 2= (Prunus divaricata) _ 0.616

Y i Bk (Amydalus ledebouriana)
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Table 7 Comparison of three test methods for dominant species of Malus sieversii forest
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Figure 2 Semi-matrix graph of Perason correlation

coefficient test of dominant species in Malus sieversii forest
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Figure 3 Semi-matrix graph of Spearman’s rank
correlation coefficient test of dominant species

in Malus sieversii forest
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