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Abstract: [ Objective] The changes in plant community composition and vertical structure under natural
restoration were studied in order to provide a reference for vegetation construction and high-quality development
of the Loess Plateau. [ Methods] Using the method of space instead of time, species composition and diversity
characteristics of vegetation from abandoned cropland to top community in the Ziwuling forest area were
investigated and analyzed. A vegetation vertical structure index was constructed to study the vertical
structure of the vegetation community and its changing trend in the succession sequence. [ Results] @ A total

of 115 species of vegetation in 42 families, 98 genera, and 115 species appeared in the Ziwuling forest zrea,
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and a total of 32 families, 77 genera, and 88 species of vegetation appeared in the succession sequence. @ In
succession, the species diversity index and richness index of the community showed a significant increasing
trend, The diversity and richness index values were 0.901 and 1.702 at the beginning of the succession, and
1.998 and 2.665 at the end of the succession. The middle stage showed a unimodal trend, and the two indices
were 2.21 and 3.05. The evenness index did not change significantly. @ During the succession process, each
tree factor showed an increasing trend. The DBH was 12.13 cm at the initial stage of succession and increased
to 22.19 cm at the end; the crown width increased from 11.64 m® to 41.54 m”; and the tree biomass increased
from 54.07 t/hm’ to 175.13 t/hm®. However, the indicators of shrubs did not change significantly during the
succession process. Shrub biomass showed significant peaks in the middle of succession Chighest value of
9.56 t/hm®), but showed a rapid fluctuation and declining trend in the subsequent succession process. At the
end of succession, shrub biomass was only 1.82 t/hm’. The thickness of the litter layer increased significantly
when the shrub community was succeeded by the tree community, but the litter coverage was not significantly
different between the succession stages. @ The overall vertical structure index in the early stage of succession
was low and similar, ranging from 0.086 to 0.104, and rapidly increased to 0.349 in the middle stage of
succession, reaching a maximum value of 0.477 near the end of the succession. The vertical structure index of
understory vegetation was highest in the middle of the succession (0.342), thereafter decreasing and tending
to be stable at the end of succession (0.195~0.246). [ Conclusion ] With natural succession, species diversity
and community richness significantly improved, and a single peak appeared in the middle of the succession.
The overall vertical structure of the community became more complex, and the vertical structure of
understory vegetation degraded during late succession.

Keywords: community succession; vertical structure of vegetation; plant species composition; biomass; Ziwuling

forest area
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Table 1 The site conditions of quadrats in different succession stages in Ziwuling area
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Table 2 The allometric growth equation of main dominant species in a community
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Table 3 Characteristics of species composition of different communities
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Fig.1 Dynamic changes of Margalef Index, Shannon-Wiener

Index, and Pielou Index under different succession stages
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Fig.2 Dynamic changes of the diversity index, richness

layers during the succession stage

index, and evenness index of the herb and shrub

BEE LY RS REED 2R B (p<<0.05),
AR, ALY &N RX BH% 2 EE S
W PT BEVEIY 6.05 f5 . WEAGENR JEA2 MREE AW
AR I R R B, ELTE SR I A — 1L AR R
TR (PT-QW) I LSS 2 D rnlg i g ., K077
ARJZUC G BE N 22 S5O0 35 . AR U A v b v 19 A
KA AN K I A AN (PO BEVE . e 20 19 m, F
BB 15.17 m, AR PT-QW BE il i
%, — Ml 10~12 m, S NI ARARAA R . TS
RIS V20 B 10.28 m, N AR Bed AR . BT &K
BECQW) BE 7% bR = B E B % 11.15 m, QW Bk
oA DS A R AR X PT-QW B 7% 1Y 3 42 5 R %
W, U WIS 26 ) 55 4 BT AR BR 55 . T R )2 T
it 7% BRI B S SN (p =>0.05) , LU HERE TS (PT)
/N, ¥ 11,64 m® L I RARBETE (QW) e K.
41.54 m’® AR A A W2 1 ok # (p<<0.05) . BP
FETE TP I AR I AR 1 2/ T AR 9% (p<<0.05) , R
WIFF AR W A2 55 3, K 15.9~25.89 cm [i1] , PT-QWiE
SEMRIAE B o 5 TR B B A AR A RSB Ay 43 L
TR MER L 3f IR A T RE T 2 & I K2 45 A
— RO . IR R A W i BE R R A Y G
B, DL HEMR IR AR, SF 2 54,07 t/hm® | 75 18 25 K 1)
MRS — 3L AR AR TR B8 AR GR B 5 KL -3 225,53 t/hm”,
TR A PR Wy o ve AR 200 3 5 B B 2tk

K 3 NTEAR S IR A BEVE Hb G VE W B0 R B R i
B, O AR Al TR ) 1 B R R A AR (RXO By
BERAG AR TR W) 15 B 0 AR AL TE W3 25 5 (p=>0.05),
Wi L VR 2 R PR Y B R R R R R T (p <<
0.05) , & B AR B AE 4 2 cm DL A E )
B L THEARKY B, F TR A & W) 5 B 5
HRIHY 3 A B B AH Lo A7 7E W 35 M 22 S, i e 3R
AT o A 76 0 T 85 30 T 3k B R, i RR S5 U0 A T ) IR
AN N3 VAR Al T W IR BE 5 i R S B A
ik e ) P RN

R4 FREMEAEHEREMEFEN

Table 4 Parameter changes of tree layer and shrub layer
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