%546 B 4 W K A AR R 1R Vol.46, No.4
E 8 H Research of Soil and Water Conservation Aug., 2026

AR PR FZ R R EZ IRV KBRS E F 47 47
EAFMRRL B OB F L0, H¥L, ATR,ARR, B4

(T dbmm Mol 2% oK B AR RE24 B, JE 3T 100083
2. KT H K L H5 e, R B2 3663005 3. JL T 7K 55 JR B 45 R 45 oty , dE AT 100071)

 OE. (AW ] BT AR g KT B IR RIS R AR A2 ARMR I AR S T RE LR AR, B L
R PR RS SR T T ) R XS AR S 48 S D e AL B B S R . [k ] IR
W 5 AR [RI AR A A2 AP B A 3 Tk A b, MK VRO 3% A 75 - B RIOBR S Al e 22 B P 344k B, e B 144>
TEAR M LR A PP R FR 5 2R FHZ WA BT I 0 A 18 AR A, 45 5 A 25 5 18 B0k Ak A S Th RE 2R B 3T (H
15 ] 7 e 0 B A AR I ) 29 AR R T e AR AR G IR I . (452 ] O AR A SR LR & N B HE
JPoh 11 a k3 (0.72)>7~8 a k43 (0.31)>>3~4 atk 53 (0.28) , IFMM SFE R 0 T N & N . A Yhe
SRBEAE K AR TR O BEE ARSI, KRR IR AL F BT RE R BT R T R B R )
et MR O FIARE BOAZ AR MR AZ O Bt K 1 278 W2 D B 25 5 0 3~4 abkar LIRS % 0 A 2k
FhL L R EOARCGE K R R O, T~8 a M A TR A A F L LA ML O L 1L akk
I3 BL A A 2% k& Shannon-Wiener 648 . Simpson #6808 . [4518 ] #F3HZ KA A MAEB R E 550
A M AR | 07 S5 il 25 S Ak B3 SR I, 1 X 3~4 a MR A TN 38 M VR & M VA ) TR A5 e 2R A B BT S ORI
BEXT 7~8 a by SR FH ¥ iy =Xt S 4 AR B A HLAE , SIA &+ R A R sS M. AT 11 abhgr R
MR R R B A, 35 R R S HEACR AR RS W), T R T IR AT i
XBH: BFMEERG; HAK; £BI6E; BROWE; BREER
XERARIRAD: A T EHS: 1000-288X(2026)04-0448-09 hESES. S718.55"

XS EESE, WA, T, 55 OREIMIAZ ARbR A A5 T e VF M e W65 8L 7 40 B [T ] K OB im 4k
2026, 46 (4) : 448-456. Huo Xinhao, Lin Gengen, Yue Hui, et al. Evaluation of ecological functions and
analysis of obstacle factors in Cunninghamia lanceolata forests of different stand ages [ J]. Bulletin of Soil and
Water Conservation, 2026,46(4) :448-456.

DOI:10.13961/j.cnki.stbctb.2026.04.024 CSTR:32312.14.stbctb.2026.04.024

Evaluation of ecological functions and analysis of obstacle factors in
Cunninghamia lanceolata forests of different stand ages

Huo Xinhao', Lin Gengen®, Yue Hui*, Jing Yi*, Yang Xuean', Shen Ziya', Zhao Chenchen', Cheng Jinhua'
(1.School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083,
China; 2.Changting County Soil and Water Conservation Center, Longyan, Fujian 366300,
China; 3.Beijing Municipal Water Authority Administrative Service Center, Beijing 100071, China)

Abstract: [ Objective] The comprehensive ecological functions of Cunninghamia lanceolaia forests of different
stand ages in Louziba state-owned forest farm, Changting County, Fujian Province, were evaluated in order to
identify the main influencing factors and improvement directions, and to provide data support and a scientific basis
for ecological management and function optimization of C. lanceolata forests in this region. [Methods]
Representative plots were established in five C. lanceolata stands of different stand ages. A comprehensive
evaluation system consisting of 14 indicators was constructed from three dimensions, namely water conservation,
soil conservation, and understory vegetation diversity. The analytic hierarchy process was used to determine

indicator weights, the weighted comprehensive index method was used to quantify the comprehensive ecological
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function value, and the system obstacle degree model was applied to identify the key obstacle factors restricting
ecological function improvement. [ Results] D The comprehensive ecological function values of the C. lanceolata
stands were ranked as 11 a (0.72) > 7—8 a (0.31) > 3—4 a (0.28), corresponding to Grade I , Grade IV, and
Grade [V, respectively, indicating that ecological functions generally improved with increasing stand age. @ With
increasing stand age, water conservation and soil conservation functions showed an increasing trend, whereas
understory vegetation diversity showed a decreasing trend. @ The core obstacle factors differed significantly
among stand ages. For 3—4 a stands, the main obstacle factors were effective litter interception, effective soil
water storage, and soil erosion intensity. For 7—8 a stands, the main factors were effective litter interception and
soil organic matter content. For 11 a stands, the main factors were effective soil water storage, the Shannon-
Wiener index, and the Simpson index. [ Conclusion] Differentiated improvement strategies should be adopted for
ecological management and function optimization of C. lanceolata forests in this region. For 3—4 a stands, mixed
litter can be added manually, and fish-scale pits and interception ditches can be arranged along contour lines. For
7—38 a stands, decomposed leaf manure or organic fertilizer can be applied in furrows, and native broad-leaved trees
can be introduced to establish mixed forests. For 11 a stands, understory vegetation regulation measures should be
adopted, with appropriate retention of native shrubs and herbs, together with mixed-stand transformation.

Keywords: Louziba state—owned forest farm; Cunninghamia lanceolata forest; ecological function; analytic

hierarchy process; obstacle degree model
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Table 1 Basic characteristics of sample plots in Cunninghamia lanceolata forests of different stand ages
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Table 2 Weights of indicators for comprehensive evaluation of ecological functions in

Louziba state-owned forest farm in Changting County
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Table 3 Definitions and dimensionless function types of ecological function evaluation indicators in study forest farm
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