WL R AR K F F 3R, 2020, 37(6): 1036-1044
Journal of Zhejiang A&F University
doi: 10.11833/j.issn.2095-0756.20190762

aREXMSEREZMEFRIXE
IR R N, NEE, BER, REE, AHAS

(1. B EMOL RS B FEEALAFSE T, dEET 1000915 2. Absbkolk Aoz K 454225, dbaT 100083; 3. (R
BB, R I 474450)

WE: [B6] a3 A KLAREEEGEERRRARSARAL AW I FHT, AHFRHFBERHEBME . &
WEBE SRS BERBRIE, [ F&k] AdKRCAKRBRFEEAGERENEEER AR L, ATEMFTRER
MARKEAM T L EREE ., LERE. WA SHBEUBRRS T EHER, HFLE8E, [ER])A2REES
W EE A EAR X R (P<0.01), S ZHEAREZ E/MERX R (P<001), 5FHA LAY ETANIEZ A XX R
(P<0.01), R BMEHE IS EEG LB o0 AR HA 0.198, sIHAF S0 ABEYw ZHH 0519, STEHEMHAH T
B A3, AB¥h 2B R B0 3553 4-0.659, —0.722 #= 0.063, stk A 4= e 4E%0 Z2HH-0.604, L
RBEEEABAEMTERFEML LR (P<0.05), SHASHFE, Ry ZELEBNHAMSTHAEMXXAR, LERE
A AT AT 0 AKA 0258, SHRSBEDTAMEY R RN 0262; KA SAEMTERAG AL AR
A 0.084, RS EAEDNENRZHMARK, AEYMARKRREZ® RS F A 0211, 0.126 #=2 0.085; #o % FsTE
B ABET M ARKHN 0.096, STHS>EEDTHRET AN 0.098, EHFEN TSRS E AN EAREZ EHL X
% (P<0.01), B AR ENHSEAMBOEY AN 1014, [ ] LG E, LEBE . MW SRR K
NEELEEBAENE, MO B ENZLNAELELLNEA R, ERERERAEZREE ., ¥ B EE (PRI L
5 BB R ERS EMIE AR A RSN ENE, AV EE LWL WA SRR, FEZEML, R4S
WhH . BER LA SEMRBIREAMRAERK, AR THRE, REZERWASKE. B143 434

KR BER; SHMFERER; SWEMt; Rodh; Ko SR

FESAES: ST18.5 YRR : A NERS: 2095-0756(2020)06-1036-09

Relationship between stand growth and impact factors in karst area

WANG Lei', CUIMing', LIU Yuguo', ZHOU Mengling’, WU Jianhong®’, ZHOU Taolong’

(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. Xichuan Forestry Bureau of Henan Province,

Xichuan 474450, Henan, China)

Abstract: [Objective] This study aims to explore the dominant factors affecting the growth of different stands
in the karst area at the headwaters of South-to-North Water Diversion Project, so as to provide scientific
evidence for vegetation restoration, forest management and forest rehabilitation in such area. [Method] The
karst area of Xichuan County, where the head of the middle channel of South-to-North Water Diversion Project
is located, was taken as the research object. The models of tree layer biomass, bedrock exposure, soil thickness,
tree species diversity and stand density were built, based on the structural equation model to carry out relational
coupling. [Result] There existed a positive correlation between bedrock exposure and stand density (P<<0.01),

a very significant positive correlation with tree species diversity (P<<0.01), and a very significant negative
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correlation with the biomass of constructive species (P<<0.01). The direct impact coefficient of bedrock
exposure on stand density was 0.198, the direct impact coefficient on tree species diversity was 0.519, the total,
direct and indirect impact coefficients on biomass of constructive species were —0.659, —0.722 and 0.063,
respectively, and the indirect impact coefficient on stand biomass was —0.604. There existed a significant
positive correlation between soil thickness and constructive species biomass (P<<0.05), and a positive
correlation between tree species diversity, stand density and constructive species biomass. The direct and
indirect impact coefficients of soil thickness on the biomass of constructive species were 0.258 and 0.262
respectively. The direct impact coefficient of tree species diversity on constructive species was 0.084, and the
total, direct and indirect impact coefficients on total biomass of stand were 0.211, 0.126 and 0.085 respectively.
The direct impact coefficient of stand density on constructive species was 0.096, and the indirect impact
coefficient on total biomass was 0.098. There was a significant positive correlation between the biomass of
constructive species and the total biomass of stands(P<<0.01), and the total impact coefficient of constructive
species biomass on the total biomass of stands was 1.014. [Conclusion] There are complex relationships
between bedrock exposure degree, soil thickness, tree species diversity, stand density, and constructive species
biomass and total stand biomass. Reducing bedrock exposure in karst area and increasing soil thickness (i.e.
improving site conditions) can improve the stand structure, as well as the constructive species biomass and stand
biomass. Biomass is positively correlated with site conditions, stand density, and tree species diversity.
Improving site conditions, tending and changing stand structure can promote individual growth, increase the
biomass accumulation, and improve the ecological environment in karst area. [Ch, 1 fig. 3 tab. 34 ref.]

Key words: karst; structural equation model; site condition; stand structure; stand diversity
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Figure 1 Initial and correction model path map

R2 MOEREHFTEERBESHY

Table 2  Fitting parameters of structure equation model for the growth of forest
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Table 3 Standard impact coefficient of SEM
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