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ERMAAIK, ARBHERF SEE. 2D SRR L EAGESER 5 ERERZERE, [FEH] X8 “28
KA BTk, AT EH AN EEER 6 AFARE (20, 28, 35, 40, 53, 70a) R AR KAEMRAF RIS, B A
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H41% LSt f-AKZ Shannon % #fH488 . Simpson % AHHE 484 % Pielou ¥ 4 E 4543 A Py Af3b (M A AT 1) 53 2) R K,
P, A3 (BB 1R) 20 a) vy R BEAE KR EZ ) Shannon % AFME354L. Simpson % #5422 12 LA, Jaccard A8tk &
HAEREKW . RARLFIRGAIRA A RAAKT, WA RE TR S; REEN, BETHGE. 2. ARE
EMERE20F2 702 A EAERF £ F (P<0.05), EARAFRERZIRAEZFRES, [ ]AGTEHEER,
HKAIA P X EE BB R YA FE G AR, BEE I A B Quercus variflora #1 Ry, AL BEAE S, BER £
FRERK, BRERABIRL AN ARER, MEPMZEEEEFPETATL, B2 %5434
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Plant community characteristics of natural secondary forest with different
restoration years in karst area of Xichuan County, Henan Province

WANG Lei', CUIMing', ZHOU Mengling’, ZHAO Xiaodong®, YAN Weipeng*, WU Jianhong*, LIU Yuguo'

(1. Institute of Desertification Study, Chinese Academy of Forestry, Beijing 100091, China; 2. School of Soil and Water
Conservation, Beijing Forestry University, Beijing 100083, China; 3. Henan Forestry Vocational College, Luoyang
417002, Henan, China; 4. Xichuan Forestry Bureau of Henan Province, Xichuan 474450, Henan, China)

Abstract: [Objective] This study aims to investigate the species composition, biological diversity and
structural characteristics of natural secondary forest communities with different restoration ages in the karst area
at the head of canal in the middle route of the South-to-North Water Diversion Project, and to understand the
vegetation status in the karst area, so as to provide scientific basis for regional vegetation protection and
restoration, biodiversity protection and comprehensive management and evaluation of rocky desertification.
[Method] Using the research method of “ space instead of time” , and taking 6 kinds of natural secondary
forests (20, 28, 35, 40, 53, 70 a) in the karst area of Xichuan County as the research object.

The tree layer, shrub layer and herb layer were investigated according to the method for forest community

Wk B 2019-10-08; &[0l HI: 2020-03-24

HEWH. “+=17 ERIEAEITRHE 2016YFC0202500, 2017YFC0502504); 1 7K Ik 7K J5 - 1 2 X
A AR IR RS W (2017-07)

YEERIN: T8, NBEAFALIATEIG . E-mail: 1198694029@qq.com, B{E1EH: XEE, WA, NFEG
BEALIAEIAFSY . E-mail: liuyuguo@caf.ac.cn


mailto:1198694029@qq.com
mailto:liuyuguo@caf.ac.cn
https://doi.org/10.11833/j.issn.2095-0756.20190498

5537 B 4 ) T EEE e TR WS AN TR 2 AR FROC SR U AE AR A TR A 721

survey, and the important value of community species, diversity index, community structure and community
similarity coefficient were calculated. [Result] A total of 63 species of vascular plants belonging to 40 families
and 58 genera were found in 18 fixed plots of 10 800 m*>. With the increase of recovery years, the species
richness increased continuously, and most of the increased species belonged to single family, single genus and
single species. The species diversity index of each layer showed different characteristics with the increase of
recovery years, but the overall trend was slowly rising. Shannon diversity index, Simpson diversity index and
Pielou evenness index of tree layer were the highest in Ps plots (recovery time 53 a), and the lowest in P; plots
(recovery time 20 a). Shannon diversity index and Simpson diversity index of shrub layer and herb layer
increased slowly. The results of Jaccard similarity coefficient showed that there was a very different level of
similarity between plots with different recovery years, and the species composition was quite different. Except
for the density, there were significant differences in community average height, coverage, DBH and other
structures between 20 and 70 a after restoration (P<<0.05), and there was no significant difference among the
others. [Conclusion] Compared with the karst areas in southwest China, the species richness in the karst area at
the head of canal in the middle route of the South-to-North Water Diversion Project is relatively low, and
Quercus variflora is the dominant species in the communities, with single family, single genus and single
species being the majority, and the difference between communities is large. In the later period of vegetation
restoration in the karst area, vegetation grows slowly, and the tree height and DBH are mainly concentrated in
grade II and III. [Ch, 2 fig. 5 tab. 34 ref.]

Key words: forest ecology; karst; natural secondary forest; biodiversity; community structure; community

similarity
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& Mg . WE AR LR, B4R <2 om BRI <2 m TR EEAR . LETRARKE DT VU A DL R e A
5 2mx2 m FEARFEFS A 1 mx1 m BEAFET, 2 5he R e <2 om sif /<2 m AR
TP RIEAKE RIS . BRI, P B i B . AR TR 7 18 4, B2 A 10 800 m’,
FEH LA L2 1

R EHEER

Table I Sample information

R Hi s IREAEGEIR) PR em PR Em B0%/C) #km PR/ em  RHEG U

P, VHEEBKIEN 1998(20 a) 9.09 8.8 32 461 16 B, ARt 3
P, ATHER 1990(28 a) 10.63 11.3 25 322 23 B, fARE 3
Py AT/NLIER 1983(35 a) 10.94 11.8 21 290 27 M, fkt 3
P, ATHER 1978(40 a) 11.49 12.0 24 278 22 B, Akt 3
Ps  &VVLIAR 1965(53 a) 10.99 11.3 23 243 23 B, fARE 3
Py FIERMY 1948(70 a) 13.33 14.4 29 550 18 B, aKt 3

22 BEEAM.SHEEREBMEERUETERE

PP (BR-hm?), FIEIERR (m), FE (%), FRIMAE (cm), SFRIEEE (m) 5548 5 B B 45
Ha - v g B DR BT AR AR T A AR R T AR AN A5 o s T RR B FEAEE™ s IR e L AR R F T AR ) B 2
JERE RIE e T

%ﬁgﬁﬁuﬁ%ﬁ@j@%#fﬁéi&?ﬂ'EEWHE“*‘] F W AR A R=FE A YR Y S (S); Shannon-
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Wiener 18 £ H——ZP InP;, Simpsont§  D=1- ZPZ Piclou¥J 2] 48 %t J = (—ZPilnPi)/lnSO
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HE V% AH AL SR ) Jaccard AHAUPE REGHE . g=wi(a+b-w). HH: g FRRBEE AL REL
w RN 2 MEPITEE P ILFE YRR o F b o B RS EEIE AL B WA R K. AR Jaccard AH U A
L, 24 g R 0~0.25 B ABANARL, 0.25~0.50 B R oA AH{L, 0.50~0.75 B H A8 AH{RL, 0.75~1.00 By
A AR,
2.3 HEAE

BifEK 1 Excel 2016 F1 SPSS 18.0 X4 #4788+ 5 A 3L

3 HERS T

3.1 ¥FAERK

M 2 a0 W9 XA AR EAEBR B9 RE ML (P, ~ Po) LG MY 13FF 13)8 1350, 1458} 14)8
1458, B3R 178 178, 18FF 23 J@ 24 Fh . 23 Bl 27 )@ 27 Fr. 22 B} 28 J& 31 . AR o [ b k2 % 750
SPRTTE, R IESE XAR Y i ST TR AN AT TR IS ARAG, B Ps A1 Py B M H 2R R I T
KigZhh, HARMY IS TR AR S, 5 R T 66.7%. BT REH AT AR 4358 S 9% - e -
R, BARZNZEA, A Py F Po FEHL I L 1 AR A AR AR Z RIS M A, (NAE Ps HEHLIH B 1 Fif
WO . T AR TR ARJZ WA & FU AR YR 53.8% . 35.7%. 58.8%. 33.3%. 48.1% F1452%; HEA)ZE
PR 5 AR IR K 23.1% . 42.9% . 29.4%. 20.8%. 29.6% Fl 25.8%; HAJZEYA & KR N 15.4%.
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143% . 11.8%. 37.5%. 18.5% M1 19.4% . A[GIWK 4 BRAY Ho b e A AEL ) ) B (R R 24 41K, Hovp P, A
Ps FEHLIHER T 3 F, Pg tHER 2, HA4h 1 APl 0 A, AFEIFEMAY RN B9 B0 AP 80 AR —2, 47
7 L JE R A MR AR R

®2 MIBEEBRARMREFRERM B MEEER

Table 2 Vegetation families, genera, species and life forms of different restoration years in karst area of Xichuan County

BFFRA TR A 0 BR/Fp JREAS /i
Z511) Bl & .
wet wa o owe MREA uEa oz wm W
P, 13 13 13 0 1 0 6 3 1 1 0 1
P, 14 14 14 1 0 1 4 5 1 1 0 1
P, 13 17 17 0 0 2 8 5 0 2 0 0
P, 18 23 24 1 0 1 6 5 3 5 0 3
Ps 23 27 27 1 0 1 11 6 1 4 1 2
P, 22 28 31 1 0 2 11 6 3 6 0 2
Mt 40 58 63 1 1 3 23 10 3 13 1 8
3.2 EEMMERH x3 MIBEBAXARME FREWBEENE

MR Jaccard AL R B0 W BA IX
Klﬁjlﬁgﬁgﬁﬁﬁﬂﬁjﬂ{u;rio ﬁn%:z 3 Fﬁﬁ-\‘ ﬁﬂmgj E]/,J;’:H Table 3 Vegetation community similarity coefficient of different
I B BN 0.137~0.225, 17T 0~0.25 X [E], J& T
AHAKF-o Py 5 Pg [ AHRIPE R/ (0.137), P, 5
Py FHMRIPER K (0.225), P 5 HARE 1 1 AH AL 5 22y
ANTFIHABMK G B ) 2Z [ AR R . R, PR
AERRAYIE N, ARRUR BRI T R
33 YIS HMN

Shannon 2 #1448 £l Bl T4 H B0 A AN 1 e
B, Simpson ZHEMEFEEU ML T A Th Y Fh Z AR
EAMFIER, mFEAIE N NEEHA)Z Shannon ZEEVEFEEURR . Ps FEMLAEEYR . TRARJZ |
H#EKJZ Shannon ZFEVETERLR A, 20 1.989, 1.615 F1 1.927, P, FEHIAAR, 435914 0377, 0.325 FiI
1.149, Py FEHb ¥ A2 Shannon ZFEPEFE Ede K, M 2.168, Py #EMiE /N, N 0377, AEFHLEAE
Simpson ZAEHEFEEOARIT . Ps FEHLIITRAR)ZE | WERZFBEE K, 4050 0.686. 0.829. 0.740, P, Ffith
/N, 51 0118, 0.617, 0.212, Py FEHLH A2 Simpson ZFEPEFE Ei K, o~ 0.870, P, FEHLE /)N,
410219, Pielou ¥445) B 48 KUAET7 AR i Bt 6 52 st ) 384 Jin i 6 i, LA Ps BRSO, M 0.744, TifE
P(MK 3 70 a) KEHE B T R R s HEARJZ FIHA 2 Pielou ¥4 JBE Fifi 25 1k 52 4F BIR B 488 s pR 52 48 ks 3
P, A%, 4 0.823 F10.438, P(PKE 70 a) Fx K, 4 0.946 F10.967,

R

restoration years in karst area of Xichuan County

ES P, P, P, P, P; P
P, 1

P, 0.181 1

Py 0.167 0205 1

P, 0139 0191 0162 1

Ps 0.189 0225 0209 0.177 1

P, 0.137 0167 0143  0.167 0159 1

x4 MIEEBERTERE FREMMF ST
Table 4 Species diversity in karst areas of xichuan county
. ShannonZHEHEFEEL(H) SimpsonZ HMEHEE(D) Pielous) =) 15 50(J)

TARE WEAE REAZ BRSO TANZE AR BEARZ OBE TANZE BEARE BEARZE MK
P, 0.325 1.149 0.377 0.602 0.118 0.617 0.219 0.212 0.138 0.823 0.438 0.230
P, 0.883 1.726 1.856 1.542 0.498 0.795 0.789 0.576 0.624 0.928 0.947 0.621
P; 0.953 1.437 0.637 1.236 0.479 0.724 0.444 0.540 0.532 0.906 0.889 0.574
Py 1.022 1.748 0.666 1.44 0.549 0.792 0.473 0.623 0.627 0.923 0.888 0.650
Ps 1.615 1.927 1.427 1.989 0.686 0.829 0.716 0.740 0.744 0.933 0.895 0.769
Pg 0.804 1.906 2.168 1.299 0.299 0.828 0.870 0.425 0.322 0.946 0.967 0.439




724 LA 3 Nl N =+ 2020 4E 8 H 20 H

HE 1AL . £ N2 M EEE (R). Shannon ZAEMEFEEL (H). Simpson ZFEMEFE % (D) Ml
Pelou ¥ 5] BEF8 %0 (J) W& WK B AFFREE A B B RLAEE, B —Ef sk, (HaikasongE .

40 - 251
g0 ;
30} =20 hE
i eI 1 f g
gl 10T it g
#2071 I EIINIE
& S1.0f g
o H
§ =] H
10+ 5 i [N g
% 05F il E‘i g
EHOINH
0 0 - -
P, P, P, P, P, P, P, P, P,
B
12 1.2 -
1.0 1.0+ i%
= 0.8F i i =081 f
: i
B
0.6 i To6p
g g g~
2041 504t ,%
g L
% 02F g " 0.2 & g
0 £ 0
P, 4 P, Py P, Py

OFAKZE NERE BEARE 8 JFjER
A1 WNEEERRERESF RS ENFr S LI

Figure 1  Species diversity index of each layer in karst area of Xichuan County with different restoration years
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Table 5 Community structure of different restoration time samples in karst area of Xichuan County

o~ Mz e IR i W
Ffiiem  AEREE/%  CFHE/m ARE/e  PEfEm AREe  FE/%  ERE/e  SPFEEMEm?) ERE%
P, 9.09+0.25a 38.2 8.78+0.20 a 41.8 3.79+0.08a 38.6  2.49+0.60a  41.0  0.194:0.003a 3.0
P, 10.63+021ab 382  1130£0.22ab  37.7  4.16+0.07a 319  3.02#024a  13.7  0.207+0.032a 3.0
Py 10.94+0.27ab  42.6  11.84+031ab 455  4.4240.09a 349  2.87#029ab 172  0.17120.016a 16.4
P, 11.49+0.25ab  37.5  11.97#027ab  38.6  3.88+0.08a 362  2.08+0.18ab 146  0.162+0.006a 6.8
Ps 10.99+0.30ab  51.6  11.28+03lab 523 3.93+0.08a 387  2.78+0.09ab 54  0.204:0.024a 20.6
Ps 13.330.41b 548  14.39+027b 386  5.11x0.10b 340  4.00+084b  36.1  0.181+0.060a 60.0

PR . [IFIARIRD NG FhRERR 22 5 W # (P<0.05)
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Figure 2 High and DBH structure characteristics of trees in different restoration years in karst area of Xichuan County
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