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The vertical distribution of vegetation patterns and its relationship with
environment factors at the northern slope of Ili River Valley. a bimodal

distribution pattern
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Abstract: The Study of the relationship between vegetation and environment have become important areas of vegetation
ecology, different environmental factors of earth’s surface leading to the different distribution of plants and vegetation. Ili
River Valley is a “U” shaped valley, which was known as one of Xinjiang’s most beautiful places. In this closed or semi-
closed valley, there is kind of special “cold lake effect” ; In winter, as cold air accumulating in the bottom, the air in the
valley forms a special “inversion layer” zone at altitude of 800—2000 m. In this special mountainous valley environment,

the study of the vertical distribution patterns is of special significance. This study is set out to investigate the vertical
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distribution of the soil chemical properties, and to find out the the relationship between vegetation and the soils, which
should provide important information for future vegetation restoration and reconstruction. Patterns of plant diversity and soil
factors along the altitudinal gradient on northern slope of Ili River Valley were examined. Plant and environment
characteristics were surveyed from the altitude of 1000 to 2200 m. There were a total of 155 vascular plants, 133 herbages,
18 shrubs, and 7 tree species in 44 sampled plots. The plant richness of vegetation types generally showed a special pattern
along altitude, with a bimodal change of plant species number at 100m intervals of altitude. The two belts of higher plant
richness were in transient zones between vegetation types, the first was in the transient zones from lower-mountain desert to
forest, and the second in the transient zone from dry grass to coniferous forest. Soil nutrients and salt also showed a similar
distribution pattern. Matching the change of richness of plant species to environmental factors along altitude and correlating
these by PCA and relation analysis revealed that the environmental factors controlling species richness and its pattern were
the combined effects of soil salt and nutrients. Water was more important at low altitude, and temperature was more
important at high altitude. The effect of the inversion layer seems made the coniferous forest at high altitude had high plant
species diversity. Species richness and soil total dissolved salt had a significant negative correlation (r =—- 0.343), and
soil total salt also had a significant negative correlation with species richness (r =— 0.341). Simpson index and soil pH
showed a significant negative correlation (r =— 0.465). Shannon-Wiener index and soil electrical conductivity showed a
significant negative correlation (r =— 0.367). Pielou evenness index and soil electrical conductivity showed a very
significant negative correlation (r =— 0.477). In a word, there was a strong negative correlation between plant diversity
index and the index of soil salinity/alkalinity, which confirms the negative effect of soil salinity/alkalinity on plant or
vegetation. This study of altitudinal pattern in Ili River valley provides an important scientific basis for protection and
utilization of plant/vegetation resources in this region, should enrich the theory of vegetation-environment relationships, and

is also helpful in the future practice of the restoration, reconstruction of the degraded vegetation cover.

Key Words: Altitudinal pattern; biodiversity; environmental factors; species richness; Ili River Valley
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Table 1 Spectrum of vertical zones on northern slope of Ili River Valley

4/m Fh REvE T FEARFHA YT

Altitude Plot Commmunity type Primary advantage species
>2100 P1—P4 B p Ef

1600—2100 P5—P31 Lyl 5 Ji IR 78 B LA BT P R RRE TR

1200—1600 P32—P42 PNt by BT R AR R ILAERK AL AR G 30 e 2kt 5%
<1200 P43—P44 e VB R Al TR R Xt ot

®2 FEASIEHTEXMERGIL

Table 2 Spectrum of vertical soil zones on northern slope of Ili River Valley
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— NLFS polynomial fit - Upper 95% confidence limit - Lower 95% confidence limit
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Fig.1 Altitudinal pattern of species diversity ,soil nutrition and soil salt on northern slope of Ili River Valley
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REGIEAE, L35 pH [HA BRI E, A SRS 7T LIOK i i) 13857 0%, 2 5 R T e ) B4 i
WORIA I B8R 23, HoA e XY A K B A e MR L, BHEA PR & 5 T EIE JK-FA B R,
e NS ke 3 207 WROPE T, 38 W e A PP LIS OU R e —E S N, AL S 20 ff
S - SENE S 1K1 il . 4 pH (EBR 3R 0 A VI SC R 1R 1K — F2 Aoy v BR IR 20 U R A B 56 56
Fo P, 3 2 EROT SR R TR AN SR R R R, RO R BEAE I T

*3 FETALETERFERSSTNES RZEER
Table 3 Component Score Cofficient of PCA analysis of soil factors on Northern slope of Ili River Valle

I8 PR A B — A P AR R AL

FHA Component Score Cofficient of Environment Variance BT
Component 4k e T B ST BOURE Cumulative/%
S Gs EC AK AP AN pH fi oM

1 0.969 0.969 0.850 0.833 0.702 -0.022 0.303 0.481 51.422

2 ~0.127 ~0.110 ~0.087 0.124 0.447 0.832  -0.809 0.711 77.716
3.4 YR ZREVESR B 1 IESR Sy LR Ay 2 R AH OC o
KE AN

YR ZAREVER 53 A5 4 Jm 28 5 M RETE A2 T oM

Flls T A e, MFEL 3 AT LU AR R o8 3,
Simpson #8480 2 MM W E IEM LK R (r=0.534), 5 2100 - ° AP
Shannon-Wiener $§ (L 2 B B EF IE A X KR (r= %1 © Og% N
0.851) , 5 Piclou ¥/ i i U5 J i 35 TEATI G K 28 (= o2 93 .
0.310), 55+ I 4 5 5 B0 & B UM K KR (1 = %o e
-0.343), 5+ EL LB ER B ERMH LR (r= 3@ ONS
-0.341) ., Simpson 8% Shannon-Wiener $§ %52 B 4 oo (% 191() oégz);zzs B
BEEAFEFEER (r=0.864) ,5 Pielou 5] 5 5 & #L 9 24%841) gﬁ% 7
WM (r=0.938) , 15 14 pH {2 9065 »
AFHK R (r=-0.465) , Shannon-Wiener $§%% 5 Pielou
PSR R B B MR (r=0.714) , 5
R B UG R (= -0.367) , Pielou 257 - " -

ERHE LR R R MR ERMELR (r=
0.477). EHATHUR S ARG R BE LML 2 ﬁaf_mﬁmm NMig?—iﬁmﬁm
Z(r=0.473) . 5 A B S L T R (= f;il:mszvzﬁz;y51s of 44 samples soil factors on Northern slope
0.571) , S5A R 2 I B EAHXCR (r=0.487),
B S E R R B E IEA KRR (r=0.623), HIHEpHE S HIERILEH T ERFEMLELR (r=
0.382) , 5 HiEeEh R W FH IEM KR (r=0.391) . LHE SR HEEAHEHEFTOEMLKER (r=
0.843) , 5 HIELILE M B E IEMRKKR (r=0.845) , TS S TIESLERWM B EF EMLKR (r=
0.999) .
4 it
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