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Vertical Distribution Pattern of Seed Plants

in Xinglong Mountain Nature Reserve

AN Yongmei, DU Weibo, ZHOU Xiaolei, ZHANG Xiaowei, WU Liyu”

(College of Forestry, Gansu Agricultural University, Lanzhou 730000, China)

Abstract: In this study., the reserve was divided into six vegetation vertical zones [ steppe zone (1 800 —
2 000 m), mountain scrub zone (2 000—2 200 m), subalpine coniferous forest zone (2 200—2 900 m),
subalpine dwarf forest zone (2 900 —3 000 m), alpine scrub zone (3 000 —3 500 m) and alpine meadow
zone (>>3 500 m) ] according to the altitude gradient by field survey and collection of relevant literature,
On the basis of the plant lists of the six vegetation vertical zones, we used seed plants as the study objects
to analyze the seed plant richness, life type, zonal composition and phylogenetic structure of each vegeta-
tion vertical zone, and to explore the vertical change pattern of plant diversity along the elevation of the
vegetation vertical zones, with the aim of understanding the ecological adaptability of plants to the environ-

ment. The aim was to understand the ecological adaptability of plants to the environment and to provide a
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theoretical basis for the conservation and exploitation of plant diversity in mountainous areas. The results
show that: (1) According to the latest classification system, the seed plants of Xinglong Mountain Nature
Reserve belonged to 87 families, 387 genera and 889 species, and the richness of plant families, genera and
species followed a unimodal distribution pattern with the elevation of the vegetation vertical zone, reaching
a peak in the subalpine coniferous forest zone (81 families, 304 genera and 661 species) ; the Jaccard simi-
larity coefficient among the vegetation vertical zones was moderately dissimilar and extremely dissimilar.
The higher the similarity coefficient between vegetation vertical zones, the closer the altitude was to the
vegetation vertical zone. (2) There were differences in the pattern of vertical variation in the different life
types of seed plants in the reserve, with the proportion of woody plants increasing and then decreasing a-
long the elevation of the vegetation vertical zone, while the herbaceous plants showed the opposite varia-
tion pattern, and the proportion of herbaceous plants in each vegetation vertical zone was always higher
than that of woody plants. (3) Seed plants of the reserve at the genus level, the proportion of tropical
components in protected areas tended to decrease as the elevation of vegetation zones increases, while the
proportion of temperate components tended to increase. (4) The phylogenetic structure was dispersed in
the subalpine coniferous forest zone at middle and low altitudes, and aggregated in the three vegetation

zones at high altitudes (=2 900 m), indicating that the non-random distribution pattern of the Xinglong

Mountain Nature Reserve played a major role in the community construction mechanism.

Key words: Xinglong Mountain; flora; vegetation vertical zone; phylogenetic structure
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Table 1  Vertical zone of vegetation in Xinglong

Mountain Nature Reserve

A L X7

Vegetation vertical zone Altitude/m
HJFHF Steppe zone (SZ) 1 800~2 000
11 #b#E A Mountain scrub zone (MSZ) 2 000~2 200
Subalpine ot o e (SCF2) 220072900
W L AR Subalpine dwarf forest zone (SDFZ) 2 900~3 000
= W7 Alpine scrub zone (ASZ) 3 000~3 500

= 1 ¥4 Alpine meadow zone (AMZ) >3 500

U A BT TR 5 5% SCk[19]).

Note; Classification of vegetation vertical zones reference [19].
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Fig. 1 Phylogenetic tree of seed plants in Xinglong

Mountain Nature Reserve
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Table 2 Statistics on the number of seed plants in each vegetation vertical zone of Xinglong Mountain Nature Reserve

‘ Bl Family J& Genus Fh Species
FE B TE B
Vegetation vertical zone Ligry L 1) s L il K L il
Number Percentage/%  Number Percentage/%  Number Percentage/%
B Steppe zone (SZ) 40 45.98 128 33.07 200 22.50
1Ly # #E AHF Mountain scrub zone (MSZ) 55 63.22 160 41. 34 251 28.23
V.7 L EF AR Subalpine coniferous forest zone (SCFZ) 81 93. 10 304 78.55 661 74.35
A 1L B AR Subalpine dwarf forest zone (SDFZ) 37 42.53 83 21.45 137 15.41
= L A Alpine scrub zone (ASZ) 31 35.63 75 19. 38 135 15.19
= L B A Alpine meadow zone (AMZ) 26 29. 89 57 14.73 119 13.39
BTt Total 87 387 889

x3 MXELABARPRIEFEEHFENEMNERY

Table 3 Similarity coefficients among the vertical zones of vegetation in Xinglong Mountain Nature Reserve
A 4 2 B LI 7 A e LI AR Ve 1L AR e LT A 1o Ly )
Vegetation vertical zone MSZ SCFZ SDFZ ASZ AMZ
HFA SZ 0.222 (82) 0.145 (109 0.037 (12) 0.021 (7 0.006 (2)
LUy b E A HE MSZ 0.248 (181) 0.060 (22) 0.029 (1) 0.014 (5)
T =5 1 bR SCFZ 0.157 (108) 0.080 (59) 0.050 (37)
e L EE AR A SDFZ 0.402 (78) 0.164 (36)
= L ASZ 0.373 (69)

TE A8 5 R 6 PR 2 0 36 A R b Bt

Note: Values in brackets refer to the number of plant species shared by the two vertical zones of vegetation.
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Table 4 Phylogenetic index of each vegetation vertical zone

A4 2 L T RGRE LM TS HORE R RIEH
Vegetation vertical zone Ntaxa PD Mpd. obs. p NRI
FLJFAT Steppe zone(SZ) 200 7 279. 66 0.001 3.018
L Hb 7 M Mountain scrub zone(MSZ) 251 9 364. 37 0. 001 2. 494
A L BT AR AR Subalpine coniferous forest zone(SCFZ) 661 17 543. 37 0. 965 —1.017
W & LR ARAT Subalpine dwarf forest zone(SDFZ) 137 5975.11 0.008 1. 832
&5 19 A Alpine scrub zone( ASZ) 135 5 484, 47 0.028 1.617
{5 L A5 4 Alpine meadow zone( AMZ) 119 4 577.89 0.021 1.587
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