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The Impact of Elevation on the Ecological Niche and Interspecific
Association of Wild Fruit Forests in Tacheng Area
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Abstract: As an important component of the wild fruit forest in Tacheng, Xinjiang, the wild fruit forest plays a crucial role in
maintaining local species diversity. To explore the impact of habitat factors on the ecological niche and interspecific relationships of wild
fruit forests in this region, 80 plots of 30X30 meters were established in Emin County, Yumin County, and Toli Count, recording six
habitat factor parameters: altitude, slope, aspect, soil moisture content, pH, and herbaceous coverage. The impact of habitat factors
on species distribution was analyzed through Mantel test, and the most influential habitat factors were divided into 4 levels. Levins
niche width index, Spearman rank correlation number (r, ), Shannon-wiener index, and Simpson index were used for analysis. The
results showed that, 1) among the six habitat factors, altitude had the greatest impact on the distribution of tree species ( Mantel index
was 0.261 5), and showed extremely significant (P=0.000 1) ; next were soil moisture content and herbaceous coverage (Mantel in-
dices of 0. 109 2 and 0. 098 7, respectively). 2) The main tree species in the wild fruit forest of Tacheng area were Malus sieversit,
Crataegus pinnatifida, and Spiraea salicifolia, which were mainly distributed at an altitude of 1 100—1 300 meters. 3) The frequency

and niche width of Malus sieversii were the highest at all levels, while other tree species showed significant differences at different levels.
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With the increase of altitude, the frequency and niche width of tree species showed a trend of first increasing and then decreasing. 4)
At four altitudes( the first level is 700—900 meters, the second level is 900—1100 meters, the third level is 1100—1300 meters, and the
fourth level is 1300—1500 meters) , 0, >0 accounted for 83.33%, 65.38% , 60.44% |,
mong tree species, respectively; the ecological niche overlap index showed a trend of first decreasing and then increasing with the in-
crease of altitude. 5) At four altitudes, r,, =0 accounted for 66. 67% , 58.97%, 35.16%, and 38. 10% of the positive correlations a-
mong tree species at corresponding altitudes; tree species exhibited a predominantly positive correlation in the first and second levels,

and 76. 19% of the ecological niche overlap a-

while negative correlation was predominant in the third and fourth levels. At the same time, positive correlation, significant positive
correlation, and significant negative correlation showed a trend of first decreasing and then increasing with increasing altitude, while no
significant correlation showed a trend of first increasing and then decreasing. The results indicated that, altitude was the main influen-
cing factor on the distribution of wild fruit forest species in the Tacheng area, as the altitude increased, the frequency of tree species
and niche width showed a trend of first increasing and then decreasing, while the niche overlap index and inter species correlation

showed a trend of first decreasing and then increasing, at an altitude of 1 100 to 1 300 meters, tree species had better distribution and

interspecific relationships.
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Tab. 1 Basic parameters of wild fruit forest sample plots in Tacheng area

- " N " /(e HEE K (% TR E (%
Wi g G 548 /m s/ ey M) LRI FARE(%)
K . A . N Slope Soil moisture pH Herbal
Region Longitude  Latitude Elevation Slope e
direction content coverage
W 050y oy
I, 83°59 46°22 1 164.14+121.21A  19.93%10.10a 212.65+129.24a  8.11x1.22A  7.76+0. 36a 51+16A
Emin County
R 036! o5
o 82°36 46°55 1278.04+118.73b  14.81+6.70a  193.06+88.31b  6.50+0.97b  7.89+0.32a 31+10B
Yumin County
e 0nar 00g’ g
. 83°33 46°08 840. 75+83. 95C 18.04+7.77a  202.50+99.87¢  4.90+0.82C  8.33+0.33a 12+10C
Toli County

T ANFRING AR LR [RIFEER M 25 57 (P<0. 05) , Rl RE FRER IR S R AR i 25 5 (P<0.01)
Note: Different lowercase letters represent significant differences between wild fruit forests in different counties ( P<0.05) , while different uppercase

letters represent extremely significant differences between wild fruit forests in different counties (P<0.01).
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Tab. 2 Mantel test for the impact of various habitat factors on species changes

G SR Mantel 5% K 90% 51 i 5% 95% 5B 97.50% 53K 99% 51 51
Habitat factor Mantel index Significance 90% quantiles 95% quantiles  97.50% quantiles 99% quantiles
GRS
e % . . 0.139 8 0.001 3 0. 060 2 0.077 7 0.092 1 0.108 5
Comprehensive habitat
iR . 0.2615 0.000 1 0.051 0 0. 066 7 0.081 3 0.098 2
Elevation
Werw)
-0.009 5 0.3519 0.045 4 0. 060 7 0.074 2 0.093 2

Aspect

g
Bt 0.007 1 0.412 1 0.058 7 0.077 1 0.094 6 0.114 6
Slope

.
?:,i% pH 0.0333 0.196 3 0.0532 0.071 3 0.085 8 0.099 5
Soil pH

TE A~ =

i% PJKE 0.109 2 0.021 4 0. 066 6 0.086 9 0.105 6 0.129 2
Soil moisture content
B 2 B
AL 0.098 7 0.012 8 0.053 1 0.0712 0. 086 3 0.102 6

Herbal coverage
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Fig. 1 Relationship between tree species and elevation change in wild fruit forests in Tacheng region
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Tab. 3 Frequency and niche width of wild fruit forest species in Tacheng

area under different elevation grades

B HE A B
oyl Frequency Niche breadth
Tree species
1 2 3 4 1 2 3 4
%ﬁﬁgﬁ‘ﬁi%” 0.73 0.91 0.98 1.00 6. 69 10. 81 25.80 2.38
Malus sieversti
s .
AR . 0.09 0.41 0.58 0.29 1.00 4.30 7.09 1.03
Crataegus sanguinea
AT — 0.36 0.70 1.00 — 6.43 14.25 4.76
Rosa laxa
I 55 28 4

j,(. i k% . 0.45 0.27 0.58 0.29 3.64 3.70 13.25 1.32
Spiraea fritschiana
,
““;E‘bgé — 0.27 0.40 — — 5.26 6.84 —
Berberis atrocarpa
B
vt . — 0.23 0.35 — — 3.97 9.66 —
Populus talassica
L ES
HRo < — 0.05 0.28 0.14 — 1.00 4.36 1.00
Padus racemosa
SN

. . — 0.23 0.43 0.86 — 2.92 8.50 3.66
Lonicera microphylla
EA LRy
ZHHHIL — 0. 05 0.10 — — 1.00 2.60 —
Caragana spinosa
14
Salix alba 0. 05 0.03 1.00 1.00
PEAHE
Betula pendula 0-14 0.03 166 1.00
& 7 B A
D\IIZ/"FI . — 0.14 0.05 0.14 — 3.00 1.80 1.00
Juniperus sabina
m
AT — — 0.03 — — — 1.00 —
Cotoneaster melanocarpus
B it 0.27 0. 14 0.03 — 1.26 2.06 1.00 —

Prunus tenella
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0.08.0.00.,0. 00.0. 00, £1 5 111 4 5 K -5 2 35
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Tab. 4 Overlapping ecological niches of wild fruit forests in the

Tacheng area under elevation class 1

' PO o A 11T/ SN 2% ]

il .
. Malus Crataegus Spiraea
Tree species . .. ! Lo
sieversii sanguinea Jritschiana

Z
ELR 4 0. 89
Crataegus sanguinea

I é}&g 2
RIPREAS 0.11 0.00
Spiraea fritschiana
5 fe 0.27 0.08 0. 80

Prunus tenella
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Tab. 5 Overlapping ecological niches of wild fruit forests in the Tacheng area under elevation class 2
' BOHEER Rl s AMELE BAUNE O EIHE BONRE R4 ZHEEL JekiE  BOERA
L A ; ; : Fi :
. Malus Crataegus Spiraea Berberis Populus Padus Lonicera Caragana ~ ;. Betula  Juniperus
Tree species S ; Rosa laxa L . . ) . Salix alba .
steversii sanguinea fritschiana  atrocarpa talassica racemosa microphylla spinosa pendula sabina
LRI . 0.48
Crataegus sanguinea
AR 0.54 0.53
Rosa laxa
SR
JHAZE 0% 00 0
Spiraea fritschiana
md\% 0.61 0.29 0.67 0.00
Berberis atrocarpa
it 04 003 015 04
Populus talassica
N HE s
Wi 3 0.73 0.16 0.69 0.00 0.48 0.00
Padus racemosa
/J\ET'”\ . 0.36 0.93 0.73 0.06 0.61 0.05 0.00
Lonicera microphylla
?%U%%JL 0.43 0.87 1.15 0.72 0.00 0.00 0.00 0.14
aragana spinosa
Eﬁu 0.45 0.16 1.61 0.00 0.48 0.57 0.00 0.00 0.00
Salix alba
e
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Tab. 7 Overlapping ecological niches of wild fruit forests in the Tacheng area under elevation class 4
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