YIRS FH, 2026, 35(5) : 26-33

Journal of Plant Resources and Environment

7 e A A B A ) A 35 3 s Y S SR KRR e Mk 22 B PR
D&, HRL - BraRR”, K

OBl g ke 5 K P bR A e, Bl 58 AR 5F 830052)

WE . VRIS R B NS ) A B8 9 B SE R ( Malus sieversii (Lebed.) Roem. ) MRAGFETE 4704 A A7 UK Ko fa
FEME, XT 10 AR AR BT v R SR B S R AR I R SR 7 b AR | ST Ty ARHLAE T D NS BT R SRR
FEERHEATRIE ST, I3 H AR 8 R B IR 25 G PPN & AR B IR A AR ko 5 SR R T 7 i 00 L st B SR bk 1
FRFSE TG BRI By b & LUAh , A S R AF . AR A, Fe Ak R AW R T w IR BT W =
5, Rl —3 7 TR A FIVE A Y Simpson $5 %%, Shannon - Wiener 18 %5 . Pielou 18 $U7E R 3 SR & T4 ; FEAS A Simpson
TERAEAL T 2 (P<0.05) Ik T HAb A= 35, BRACHE S AL B3 hh , Hofb /= 55 18] Y Shannon —Wiener $i§ £
Pielou 88022 7 R AN, W —307 , B R R 2B RA HLBT S it DL TR AR RN R 1 A i B 2 T
e HEARA: Wy AR SR TR %E%E‘??ﬁﬁ%ﬁﬁ}?ﬁﬂEE%WW?{IT@%—F% LA R AR

MY R R LR Y AbYE L REROETER JEBeAS bbb, R A PR AS R B SRR R
ARG T R Ak FE A T 25 S AL AE BT, B UORAP R B T 3 USRS D A T RR B0 I R A IR, 3B A O BRI
PESE RV S5 R UB S AL e SR RO 8 e N TR K o R AR SRR SR, 5 R T
oA A= S JR o AR I A

SRR HTHREFRAR RECARE N RS MOREEITE ) IRAC Ty ARt

FESES . 948.15; S718.5 MR ERD: A XEHS: 1674-7895(2026)05-0026—-08
DOI; 10.3969/j.issn.1674-7895.2026.05.03

Stability differences and evaluation of Malus sieversii forests in different habitats of Emin County
of Xinjiang MA Chunhua, Ye’erjiang - BAIKETUERHANY | ZHANG Lijuan ( College of Forestry and
Landscape Architecture, Xinjiang Agricultural University, Urumqi 830052, China), J. Plant Resour. &
Environ., 2026, 35(5) : 26-33

Abstract; To investigate the community characteristics, survival status, and stability of Malus sieversii
(Lebed.) Roem. forests in different habitats of Emin County of Xinjiang, the characteristic indexes
including population regeneration potential, species diversity, soil fertility, forest productivity, and
external disturbance of M. sieversii forests in ten representative habitats were studied, and the forest
stability of each habitat was comprehensively evaluated by using the weighted membership function value
method. The results show that the population regeneration potential of M. sieversii forests of Emin County
of Xinjiang is favorable except for the upper northern slope, which is moderate. Among different habitats ,
there are no significant differences in species richness index of trees, shrubs, and herbs, and the
Simpson index, Shannon-Wiener index, and Pielou index of trees and shrubs at the same slope position
are generally higher on the southern slope than on the northern slope; the Simpson index of herbs on the
northern slope ridge is significantly (P<0.05) lower than that in the other habitats, and except for the
northern slope ridge and upper northern slope, the differences in Shannon-Wiener index and Pielou index
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among the other habitats are mostly non-significant. At the same slope position, the soil total nitrogen,

total phosphorus, and organic matter contents, as well as the biomass of trees and herbs, are generally

higher on the southern slope than on the northern slope, while the shrub biomass is generally higher on

the northern slope than on the southern slope. The community stability ranking of each habitat from high

to low is lower southern slope, valley on northern slope, valley on southern slope, middle southern slope,

upper southern slope, lower northern slope, upper northern slope, southern slope ridge, northern slope

ridge, and middle northern slope. The comprehensive research result indicates that in future management
of M. sieversit forests, differentiated management should be implemented according to gradients, lower
southern slope and valley on northern slope should be prioritized for protection, and human disturbance
should be reduced; continuous attention should be paid to the valley on southern slope, and community
structure should be improved through light regulation; middle northern slope, northern slope ridge, and
southern slope ridge should be prioritized for restoration, with artificial replanting and soil-water
improvement to promote population regeneration and enhance soil fertility; routine monitoring and
management should be carried out in the other habitats.

Key words: Malus sieversii ( Lebed.) Roem. forest; community stability; habitat difference; population

regeneration potential ; soil fertility ; forest productivity
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Table 1 Overview of ten habitats in Malus sieversii ( Lebed.) Roem.
forests in Emin County of Xinjiang

‘b W/ /(o) L AMERRIRD
Habitat Altitude Slope Main shn{b ;?nd
herb species!)
YA HB Southern slope ridge 12235 10.5 Sm,Cp,Lp,Am
3 Upper southern slope 1147.3 11.0 Sm,Cp,Lp,Pa
B % Middle southern slope 1109.7 15.0 Sm,RI,Lp,Go
3% T Lower southern slope 1108.1 16.3 Sm,RIl,Lp,Go
M4 E Valley on southern slope 1 182.4 15.0 Lp,Go
b3 58 Northern slope ridge 1178.2 13.3 Sm,RIl,Lp,Pc
Jb¥ 3 Upper northern slope 1210.9 11.5 Sm,Lt,Lp,Pa
Jt¥i s Middle northern slope 1162.7 13.0 Sm,RI,Lp,Fs
L3 T3 Lower northern slope 1116.9 13.5 Sm,Cp,Lp,Am
JEYEASIE Valley on northern slope 1 134.6 10.7 Sm,RIl,Lp,Pa

D Sm; BRILS5LE 45 Spiraca media Schmidt; Cp: R3S )L Caragana
pumila Pojark.; Lp: MZEFE Lolium perenne Linn.; Am: & Achillea
laxa Retz.; Go: ZEHI%E Galium odoratum (Linn.) Scop.; Pc: ZEkE
3% Potentilla chinensis Ser.; Lt: ¥ Z 4 Lonicera tatarica Linn.;
Fs: RM24 Filago spathulata C. Presl.
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Table 2 Population regeneration potential of Malus sieversii
(Lebed.) Roem. forests in different habitats of Emin County of
Xinjiang

FRER BE/hm ™2

Mt Population density

Habitat 4 4 PN
Seedling  Sapling  Mature tree

FEPAES Southern slope ridge 6 600 175 850

R 3% Upper southern slope 12 375 275 1725

I I Middle southern slope 12 725 225 1675

BT I Lower southern slope
P Valley on southern slope

14 825 675 1 500
16 350 350 2 150

L34 EB Northern slope ridge 6 425 325 650
b3 3 Upper northern slope 2 850 125 400
Jt3 3 Middle northern slope 5 850 250 1100
b3 T3 Lower northern slope 7 450 200 925

JEIE A Valley on northern slope 13 675 425 1 650
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A AL IR R P b = e RO s B B A Y
Simpson 844 Shannon—Wiener 851 Pielou 35 % 5L
T T, Ho 35 AU R o0 Ak S5 ) 22 5 B 3%
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BRI Pielou $58UEA & TAL3, Hod Fa sl M 3R 1
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2 o BT WA A I R YRR o R A
A AU BA A ) Simpson $8 85 i 25 I8 T HAth A=
Bi, HHAD 9 A B2 8] 22 52 4 3% 5 AL OF R iy
Shannon—Wiener 820l Pielou 8505/, bk E 34
FhY) Shannon—Wiener 352U F Pielou 5% & K 2 A

Bila) 22 5 W3 R AR BRI iX 2 MER ZE R KEA
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Table 3 Species diversity of Malus sieversii ( Lebed.) Roem. forests
in different habitats of Emin County of Xinjiang (X+SD)"V

) T*AR Tree
Habitat?) FEEERE Simpson 540 Shannon—Wiener 850  Pielou 5%

Richness index Simpson index Shannon-Wiener index  Pielou index

St 2.0+1.0a  0.33+0.20abc 0.51+0.02be 0.75+0.48ab
S2 3.0£1.0a  0.17+0.12bc 0.89+0.30ab 0.82+0.42a
S3 4.0+1.0a  0.43+0.24ab 0.79+0.30ab 0.57+0.28ahc
S4 4.0+1.0a  0.53%0.34a 0.94+0.43ab 0.68+0.37abc
S5 4.0£2.0a  0.62+0.28a 1.14£0.71a 0.82+0.48a
N1 2.0+1.0a  0.07£0.03c 0.16+0.01¢ 0.2420.11abc
N2 2.0+1.0a  0.12£0.05¢ 0.23+0.07¢ 0.3420.25abc
N3 2.0+1.0a  0.04+0.03c 0.11£0.05¢ 0.16+0.11he
N4 2.0+1.0a  0.05:0.0lc 0.13+0.04¢ 0.18+0.05¢
N5 4.0+1.0a  0.31+0.06abc 0.61+0.07abe 0.4420.11abc
) WA Shrub

Habitat2) FE R Simpson FE%0  Shannon—Wiener 1531 Pielou F5 %k

Richness index Simpson index Shannon-Wiener index  Pielou index

S1 4.0£2.0a 0.59+0.04b 1.05+0.08bc 0.76+0.03b

S2 5.0+2.0a 0.53+0.06bc 1.06+0.01bc 0.59+0.09¢

S3 4.0£2.0a 0.61+0.12ab 1.14+0.02ab 0.82+0.04b

S4 4.0£3.0a 0.72+0.06a 1.32+0.04a 0.95+0.07a

S5 — — — —

N1 5.0+4.0a 0.43+0.02cd 0.92+0.13c¢d 0.57+0.07cd
N2 6.0+1.0a 0.41+0.05¢d 0.90+0.23cd 0.50+0.06¢d
N3 5.0+1.0a 0.46+0.11cd 0.93+0.08cd 0.58+0.09¢

N4 6.0£2.0a 0.36+0.03d 0.81+0.10d 0.45+0.05d

N5 5.0+2.0a 0.64+0.07ab 1.27+0.10a 0.79+0.09b

) LA Herb

Habitat2) FEERE Simpson 8% Shannon—Wiener $84(  Pielou 5%

ichness index Simpson index annon-Wiener index ielou index
Rich 1 Simp: dex Sh W d Piel 1

S1 13.0+3.0a 0.75£0.02a 1.60+0.03de 0.62+0.07bc
S2 15.0+6.0a 0.78+0.07a 1.80+0.06¢cd 0.67+0.15bc
S3 13.0+2.0a 0.81+0.05a 1.89+0.04bed 0.77+0.17ab
S4 17.0+5.0a 0.85£0.11a 2.23+0.30a 0.79+0.05ab
S5 17.0+7.0a 0.86+0.06a 2.17+0.07ab 0.77+0.04ab
N1 13.0+4.0a 0.60+0.05b 1.46+0.03e 0.57+0.07¢
N2 15.0+4.0a 0.83+0.03a 2.29+0.39a 0.85+0.05a
N3 14.0+4.0a 0.75£0.11a 1.86+0.03cd 0.71+0.06abc
N4 14.0+5.0a 0.77+0.08a 1.70+0.06de 0.64+0.13bc
N5 15.0+£3.0a 0.86+0.14a 2.06+0.07abe 0.76+0.12abc

D B /NG PR R 25 5 1% (P<0.05) Different lowercases in
the same column indicate significant differences (P<0.05). —: ¥EAK
2 Absence of shrub.

2SI, FHH I Southern slope ridge; S2: Wi 3 Upper southern
slope; S3: 3 3 Middle southern slope; S4: B3 T ¥ Lower
southern slope; S5: FA{AIE Valley on southern slope; N1. b3 %
#B Northern slope ridge; N2 Jb3 I3 Upper northern slope; N3 b
Y% Middle northern slope; N4 . Jt3 T3 Lower northern slope;
N5 LA Valley on northern slope.
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Table 4  Soil fertility and forest productivity of Malus sieversii ( Lebed.) Roem. forests in different habitats of Emin County of Xinjiang
(X£SD)V
ERaT TR T Wi = i =)
. EREM EREM BORER rwms wALmR SREDRY
5 (g-keg™) (g-keg™) (g-kg™) o2 Lo )
Habitat Total nitrogen Total phosphorus ~ Organic matter (t - hm™®) (g-m™) (g-m™)
°7 phosp i gamie . Tree biomass Shrub biomass Herb biomass
content content content
FHH B Southern slope ridge 0.75+0.09bc 0.46+0.01bc 104.76+9.77cd 11.70+1.60a 6.96+1.21c 139.38+11.82a
Ep e 4 Upper southern slope 0.80+0.12abc 0.48+0.04bc 108.50+8.69bed 10.62+0.05a 10.58+0.02b 122.25+4.08b
FEYH I Middle southern slope 0.86+0.07abc 0.55+0.01ab 116.06+5.53abe 8.62+0.98bc 5.46+0.26d 92.41+2.85¢
B T3 Lower southern slope 0.89+0.01ab 0.60+0.06a 123.76+4.24ab 9.13+0.08b 11.22+0.65b 62.46+2.13e
YR Valley on southern slope 0.92+0.07a 0.62+0.03a 127.52+11.89a 7.84+0.03¢ — 60.56+0.14e
b H B Northern slope ridge 0.72+0.13¢ 0.42+0.01c 103.45+2.70d 5.79+1.05d 13.97+2.06a 92.35+1.02¢
db3% 3% Upper northern slope 0.77+0.03bc 0.46+0.02bc 105.81+0.82¢d 3.98+0.03e 11.25+0.08b 93.37+0.79¢
Jt3 % Middle northern slope 0.83+0.01abc 0.54+0.03ab 112.99+4.43bed 7.78+0.01c 6.56+0.11cd 77.26+1.87d
Jt3 T3 Lower northern slope 0.86+0.01abc 0.57+0.09ab 115.73+2.07abc 7.56+0.03¢ 5.28+0.05d 94.11+0.46¢
db¥E A Valley on northern slope 0.89+0.08ab 0.61+0.15a 119.38+1.78ab 8.26+0.07bc 5.52+0.02d 119.04+2.71b
D FBAR NG 71 R R 25 5 3 (P<0.05) Different lowercases in the same column indicate significant differences ( P<0.05). —: K i O

Absence of shrub.
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Table 5 Types and intensities of external disturbances of Malus sieversii ( Lebed.) Roem. forests in different habitats of Emin County of Xinjiang

iR e W THE
. . Assigned Disturbance
Habitat Disturbance type . .
value intensity
FEYH S Southern slope ridge RPN R E AN BRI IS B Mild infestations of pests and diseases, -0.2 I Mild
human trampling, and grazing activities
3 3 Upper southern slope Ha S HLZE Moderate infestations of pests and diseases -0.1 HHE Moderate
M3 3 Middle southern slope T % HLE Severe infestations of pests and diseases 0.1 HJE Severe
B T3 Lower southern slope G B TUBOR 3 Moderate infestations of pests and diseases and 0.1 i Severe
grazing activities
A Valley on southern slope %Jﬁﬁmﬁ,ﬁi%{ﬁfd},}\jﬂﬂﬂﬁ Mild infestations of pests and diseases, 0.2 HJ# Severe
grazing activities, and human trampling
JEYEH B Northern slope ridge N KBRS, IT4% Human trampling and branch breaking -0.1 HHJE Moderate
Jb3% 3 Upper northern slope N FERES Human trampling -0.3 BB Mild
dt3 3 Middle northern slope E2 5955 2 Mild infestations of pests and diseases -0.4 A RE Mild
63T Lower northern slope TG Bl Grazing activities -0.1 HHEE Moderate
JLIE 4 Valley on northern slope ARG ), A HERE Grazing activities and human trampling 0.2 T JE Severe
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Table 6 Stability evaluation of of Malus sieversii (Lebed.) Roem. forests in different habitats of Emin County of Xinjiang
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