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Height Extraction of Individual Tree Height Extraction
Based on Airborne LiDAR

LENG Hongtian, SHI Kaize, HUANG Yunrong, WU Yankui, ZAN Jianchun, LIAO Congyu
(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract; Tree height is closely related to the biomass and carbon stock of trees, and measuring tree
height is a challenging and labor—intensive aspect of forest surveys. The use of airborne LiDAR can con-
veniently extract forest tree height and greatly reduce the workload of fieldwork. In order to study the ac-
curacy of tree height extraction by airborne LiDAR, this study selected Hongta District in Yunnan Prov-
ince as the test area, and collected sample tree survey information (including tree height, diameter at
breast height, tree species and location) and point cloud data from three sample plots. The point cloud

data were processed through denoising, resampling, ground point classification, normalization, and individ-
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ual tree segmentation to extract individual tree heights, which were then validated using field survey data.

The results indicated that tree heights extracted from airborne LiDAR achieved high accuracy, exceeding

95% , fully meeting the requirements for practical surveys. During individual tree segmentation for sample

trees, the F—score ranged from 70% to 85%. However, segmentation performance using the same param-

eters varied significantly across different plots, likely due to differences in the distribution characteristics

of tree heights and tree morphology. Developing a more universal and accurate airborne LIDAR segmenta-

tion model would greatly enhance the inversion accuracy for forest biomass and carbon stock.

Key words: airborne LiDAR; individual tree segmentation; individual tree height; point cloud data
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Fig. 3 Normalization of point cloud data from
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Abstract: This study focused on the field of forest certification, systematically reviewed the development
status of forest certification in Yunnan Province, thoroughly analyzed its development trends, effective-
ness, and challenges, and explored pathways for sustainable development. The research indicated that
forest certification in Yunnan had achieved phased results in promoting sustainable forest management and
enhancing the market competitiveness of forest products. However, the forest certification still faced is-
sues such as weak certification awareness, insufficient policy support, poor standard applicability, and
high certification costs. Targeted solutions are proposed from the perspectives of improving the policy sys-
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practices in Yunnan Province, thereby contributing to the sustainable development of forestry and ecologi-
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Seedling Quality Grading Standards of Abies yuanbaoshanensis

JIANG Haolong', TANG Xiaohua®, JIANG Zhonglin®, ZOU Rong', PAN Bo',
TANG Jianmin', WEI Xiao', DING Tao'

(1. Guangxi Institute of Botany, Chinese Academy of Sciences, Guilin, Guangxi 541006, China;
2. Agricultural and Rural Bureau of Quanzhou County, Guilin, Guangxi 541500, China;
3. Forestry Science and Technology Extension Station of Quanzhou County, Guilin, Guangxi 541500, China)

Abstract; To investigate the growth characteristics and root system development of Abies yuanbaoshanensis
at different growth stages, the height, basal diameter, crown width, taproot length, taproot thickness,
fresh weight of the whole plant, and fresh weight of roots were measured and statistically analyzed for 5—
year—old and 10-year—old seedlings. Principal component analysis (PCA) and cluster analysis were em-
ployed to identify key growth indicators and determine the grading standards. Based on the final cluster
centers of all samples, seedling quality grading standards suitable for different cultivation environments
were established. According to key growth indicators, the quality of 5—year—old and 10—year—old Abies
yuanbaoshanensis seedlings was categorized into high, medium, and low grades. Significant differences
among the growth indicators across different ages were discussed, and differentiated management measures

for seedlings of varying quality were proposed.

5 H #1:2024-09-25; {6 B H#A:2024-11-28
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Bt XFINAS 9 A A 8 A B HE AT A DG 1 43 B, 3
F RS AT T AL B 45 4 DR B M B, B e R
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Tab.1 Descriptive statistics of indicators for

5—year—old Abies yuanbaoshanensis

ER BN etk R

e AR R

BT BUN K o fifE =
/em /mm /cm

/em /mm /g /g

FEE A 55 55 55 5 5 5 5

e/ ME 16.000 4.570 10.392 29.000 5.110 27.200 14.600
SN 32.000 9.740 39.497 54.000 13.200 51.500 29.700

¥iE 23.300 7.203 21.966 39.400 8.688 44.180 22.560
bR 4001 1117 6.769 9.476 3.115 9.751 5.561
23555 -0.891 0.229 0.093 0.99 -0.019 4.015 0.719

ARREZEL 0176 0.155  0.308 0.241 0.359 0.221 0.247

2 1AL, 5 AR AR DTS IR AZ B bR R AL 57 R
B 0.176, R MAR Z2 5 B0, ik 2 UL, Bl
FRABRAOAE S, 10 4R AR 0 bR i 22 57 AR 50 0
0,283, RWIBIAF R IE S, AR ] Bk =) 22 57
SRR K22 7 R A SN AT RE AR T B

®2 10 FETE LR HIEREIR
Tab.2 Descriptive statistics of indicators for
10—year—old Abies yuanbaoshanensis
FMR R ek RE
M f#fE =
/em /mm /g /g

2 A4 =FfE
JobEHA MR R s K
/em

/mm  /cm

B 49 49 49 3 3 3 3
/MY 25.000 3.370 18.974 6.000 12.670 23.000 71.700
BoRME 98.000 12.210 68.542 37.000 18.050 56.000 118.600
i 53,796 7.868 41.366 22.000 14.587 38.667 100.633
bRtz 15.214 2.080 11.469 15.524 3.005 16.563 25.300
;3 -0.891 0.229 0.093

AREEEL 0.283 0.264  0.277  0.706 0.206 0.428  0.251

ARAA AR B 8% 22 0 i PR, S 30U K R A
REBRERAIE ; AN, 10 4F A5 1 A i &b i 4= K2R
BT REAFTE R/ N2 52, DG IR | - 53R 4 UK 43 %5
SRRV AE AN AR ] 22 T 48 K WA, RS R AE K,
ARG IR S8 A I R EARRAS B 2R A K
B BRI Z R, FE = SRR,

AR IMEAE 5 4EA4E 10 2R Z AR L AR K,
{510 -2 1728 S R B0 38, iE— 2B 16k ]
()22 S B N . el J 1T, 10 4F A i 34 (B LF- 2
S5AFEARBAS,S AR AR S R BEK (0.308) , 10
AR I S BB TN (0. 277 ) X AT RE S 10 4F
A AR EIE A K T RE A X,

F2 AR RN 2 AR R ) 2 St i A O R A T
i, ot HE 10 4R FARK AR R R EE IX 0. 706,
SRR 26 5 L E B A AR L Z T, AR A A
[i] 2 S AT /N, 4 i i R i 7 19 A8 f bt S 26
Ik, 5 AF AR AR 5 R BB IN 10 4R AR bkt T Y
S RO R & 0,428, RAMKI LY = 2 5
FANRA S, g — A B UE T R I R A Hr, BB AL A
BT TR 5 4 A 2 A R AL AR 45 R
SRR A 25 5 00 B RN

ZE TR B T IR AR R, AR TR
AR R 25 R, X — Gl T 142
PR Bt o b e LA B L, fE S APAE L,
WA R R — | 18 A 4% G — AR fE R4 T =
VERE ;T E 10 4FAE BB, AR [A] 22 55 0 3 o, 75 22
FE T AT s T I AnAb X 45 A8 K AR bR BT RE .

P 22 0 5 LA S B 7 B A SRR HE RS, B 7S
G375 FEAN AT B IR B A R R A A 22 5 %
A K ARPR B E S BRI RS, Sl xS A K
BhREAHSCE AT, B 2 BIR L S b TR B B
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3.2 XS
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AT PR, 25 R L3R 3 Fidk 4,

*3 SEETELUAMEKIEREXES T
Tab.3 Correlation analysis of growth indicators for

5-year—old Abies yuanbaoshanensis

Mmoo iR i I,*E I.*E =l
IS o R &

PR 1 0.625%« 0.724#x -0.711 0.525 0.565 0.413
iz 0. 625+ 1 0.574#x —0.601 0.493 0.842 0.736
SEER 0.724 35 0.574#x 1 -0.303 -0.266 0.789  0.875
FRE -0.711 -0.601 -0.303 1 —0.445 -0.754 —0.495
AR 0.525 0493 -0.266 -0.445 1 0.207 -0. 157
SRREETE 0.565  0.842  0.789  -0.754 0.207 1 0.914
MWEEE 0413 0.736  0.875  —0.495-0.157 0.914= 1

E ek AR 0.01 BAV(ME)MAMEF; « L7 £ 0.05
BA(REVEERBEEZ(TRH),

x4 10 EETE LR ZERKIEBIREXED
Tab.4 Correlation analysis of growth indicators for

10—-year—old Abies yuanbaoshanensis

W e iR If if ;g *Eg
B 1 0.700%= 0,709+ 0.652 0.942 0.193 0.372
iz 0700 1 0.765#x 0.679 0.953 0.157 0.405
SeSiie 0.709 % 0,765 1 0.583 0.909 0.278 0.290
FMWRK 0652 0679 0583 1 0.869 -0.618 0.946
FARML 0942 0953 0909 0.8 1 -0.148  0.662
SRREEE 0193 0157 0.278 -0.618 —0.148 1 -0.839
MEEE 0372 0.405 0290 0.946 0.662 —0.839 1

ST 3 MR 4 5 R WoR  bRE AR e 2
(] Y AH DG 5 ey , 4 ke i ol 5 i o 22 ) A R DG e
WA RE, BT 10 FAuR IR 2R 255
{CBURE 3 Bk, Rt RETHAE O BE(E . 6 Ah, FAREK
55 MO AR OGRS 35, T BE XS 25 5 B R 4
A= 5], DR AR RS AR i 0 S 2RI
3.3 EXAAH

FE RS AT AT 2 O R IR A R 43 G 5
FEPERIZR , XTI R AR bR e | iR e R
it 55 A5 4E AR HEAT 324 o A, SR B 3 A A
(%5,%6),

RS SEETETUABMEAEMRBER
Tab.5 Total variance explained for 5—year—old

Abies yuanbaoshanensis

B FFIE(E PEI A5
; 5% FM iz BH
s Bt Atk DR =875 L iy &
/% /% /% /%
1 3. 627 72.534 72.534 3.627 72.534 72.534
2 1.202 24. 045 96.579 1.202 24.045 96.579
3 0. 106 2.113 98. 692
4 0. 065 1.308 100. 000
5 0 0 100. 000
F6 10 FETELAHMATERBEE
Tab. 6 Total variance explained for 10—year—old
Abies yuanbaoshanensis
. WIARFFIE(E S I AT J5 Al
; %= AR iz RH
s BIE O EW TR MIE S TR
/% /% /% /%
1 3.175 63. 499 63. 499 3.175 63.499 63.499
2 1. 825 36. 501 100. 000 1.825 36.501 100. 000
3 0 0 100. 000
4 0 0 100. 000
5 0 0 100. 000

H#% 5 Fik 6 I UL, 7E 5 A n R IR A2 00
Sy AT IR BRI 3 S A, ERAT 1.2 1 BT
BRI H 72. 534% F1 96. 579% , Horp % 1 ke
T 72.534% 0 J5 2%, FE AT 2 fERE T 24.045% 19 7
276 10 FFATTE IR I TR T rP AR B 2
A TG, ERGT 1.2 19 REDTECR S50 h 63. 499%
1 100. 000% , Ho T 550 1 f#RE T 63.499% (1) )7 22,
TG 2 BT 36. 501% 075 22, BRIIL, S MR i 4
F AT AR AR BR AT VR DRI BT o AR

5 AEAN10 A 05 1A A2 3 4 4 U 4
WL 7 FER 8.,

xR7 SEETENRIZERS RIS ERK
Tab.7 Component matrix of principal component

extraction for S—year—old Abies yuanbaoshanensis

B PR iz TE R b ke E
/m /cm /cm /g /g
3% 0. 622 0. 900 0.761 0. 944 0. 980
A 2 0.770 0.349 -0.649 -0.252 -0. 063
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Tab.8 Component matrix of principal component
extraction for 10—year—old Abies yuanbaoshanensis

73 iz i evErE e
/m /cm /cm /g /g

L@y

B 1 0. 997 0.999 0. 986 0.115 0.444

%) 0.078 0. 042 0. 165 0.993 -0. 896

G565 FROP SR (R T MK 8) , F s 1 1Y
DURRRAL R, 20 3R 5 AR 72 534% F1 10 4FAE Y
63.499% ,ff R T R ryE R 225 L, &
BT 1A SR bR WG S A S B I o bR i
FIRE Y 2 B TTHRRART AR, (B AR T RIATHY
FE5E NS RN 24. 045% 10 445N 36.501% , I,
FEFRLSY 2 TP m A KSRt N A AT 1R

GinEi Y B S S N VT B S B SV ST = || R 7
(R b T 5B 0 R A S e B A AR R AR AR e
RO PR R = VR N R FE b (O R 2 R
IR o WX F 10 548 70 52 108 42 W) W A e
BEHbAR KR IR R o> BRI , 4 ik 5 T A IRk
Fabr O R 2 RERIRR) .

FREf T B ARTE 5 A28 32 B4 43 B Hh o 32 A 1
() A7 (B4 /55 (0. 944) , B X g B 5 AT E
e EmAERES A EEEM, Bl ToosEilg
W08 T K — G S AR AP AR, DN AR i B 25 i IR
R, W ARANE BV A SEBREAE T 1 4y RFE b, TE
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AR SR 8 ol e 5 2 43 2 oz ke e

DT o IR Y S THe g | RO A SE il ]
Jor i G T Ak e AR PR AR 3K
510 10 AFEAT0 5 LIV A2 Il i o o 434 e U1
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SAEFN10 4EA TR IS 2 A R 2L
W3 9 FIZ 10,

x99 SELETEFLLAEEEREHLD
Tab.9 Final cluster centers of 5—year—old

Abies yuanbaoshanensis

Rk SR/ o R/ cm HuA%E/ cm
Rk 27.200 20. 200 6. 693
P2 48. 425 25.900 7. 629

F10 10 FETELAEELREALD
Tab. 10 Final cluster centers of 10—year—old

Abies yuanbaoshanensis

Bk PR/ em #1427/ ecm TR/ cm
Rk 47.417 7.038 36.274
RHkK2 71. 462 10. 168 55. 467

HR 8 2 10 ) A A i o i o 2 AR A A
9 MR 10 BRI EER K 5 40 10 4EA4E
TCE LA o B i K G PR AT 09, W
FREG oy R 3 A5G g i P AR T AR
5 A TCE IR AZ PP BT 3 Phn i W3 11,

£ SEETELABMERENS RIFE

Tab. 11 Grading standards for seedling quality of

S5—-year—old Abies yuanbaoshanensis

LD RRAE /g 142/ mm R/ cm
T i =48. 425 =7.629 =25.9
i 27.200~48.425  6.693~7.629  20.200~25.900
i 95ie=ss <27.200 <6.693 <20. 200

F% 11 AT UL, 5 4R 0 I A2 & A i A
e e RR A T =48, 425 o, #1452 =7. 629 mm, Bk =
25.9 em; H A5 BT & PP bR E . 4 bR fF 27,200 ~
48.425 g, W42 6.693 ~ 7. 629 mm, £k = 20. 200 ~
25. 900 cm ; %5 125 P bR o - 42 R B HE <27, 200 g,
4% <6. 693 mm, £k = <20. 200 cm, 10 4E4= 505 1L
AR i AR LR 12,

12 10 EERTELAUMBERES RIRE
Tab. 12 Grading standards for seedling quality of

10-year—old Abies yuanbaoshanensis

E(=t7n FRE/cm 4%/ mm LN/ cm
T =71. 462 =10. 168 =55. 467
R 47.417-71.462  7.038~10.168  36.274~55. 467
L Hpiss <47.417 <7.038 <36.274

FH% 12 AT 0L, 10 4R AR DG 5 I A2 & o d Fh iy
PR bR =71, 462 cm, #1412 =10. 168 mm , & IF =
55. 467 cm; HAF BT PR AR I MR T 47. 417 ~ 71, 462
em, #1482 7. 038 ~ 10. 168 mm, & IIF 36. 274 ~ 55. 467
em IR ARV MR 55 <47. 417 em, Hi#£<7. 038
mm , 7 F <36. 274 cm,

A X Ao BT MR A B 4 SR 0 B g F
FEAF Y, 5 AEAN 10 AEA T L AZ T T 2 73 G b
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Application of Bill of Quantities in Forestry Afforestation Projects

——A Case Study of Lijiang Afforestation Project under the Phase 1
Ecological Poverty Alleviation PPP Program

LIU Shuang', WANG Zhiting®, FANG Zhiping', XIAO Longshan'

(1. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China;
2. Ecological Branch of Yunnan Institute of Forest Inventory and Planning, Kunming 650031, China)

Abstract; This paper focused on the application of the bill of quantities pricing method in forestry affor-
estation projects. By analyzing the current situation of cost management in afforestation projects, this paper
identified issues such as the lack of uniform standards, an incomplete system, and difficulties in cost con-
trol at the current stage. Taking the Lijiang Afforestation Project under the Phase I Ecological Poverty Al-
leviation PPP Program as a case study, the methods of data collection, literature review, case screening,
and sample plot investigation were adopted to conduct analysis and research. A standardized and system-
atic list directory was sorted out and summarized to provide detailed and practical guidance value refer-
ences for the scientific application of the bill of quantities in forestry afforestation projects.

Key words: forestry afforestation project; bill of quantities; pricing method; project management
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Tab.1 Survey plots for ecological forest, national reserve

forest and economic forest afforestation
S0 N ] i Ak EZ30 %N At
FEHD

B B o FE o i
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Tab. 2 Bill of quantities for ecological forest, national reserve forest and economic forest afforestation models I
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Comparative Analysis and Countermeasure Research on “One Map” for
Forest Resource Management and Third National Land Survey Resource
Data in the Laojun Mountain Area of Northwestern Yunnan
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ZHANG Miao, ZHAO Changkui, ZHU Gaofan, LIAO Yuqiu
(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract; To improve the basic land use data for scientific investigation in the Laojun Mountain area, a
spatial overlay analysis was conducted between the “One Map” for forest resource management and the
third national land resource survey data to identify discrepancies and analyze their causes. The results
showed significant differences in the area of forest land, forest, natural forest, public welfare forest, and
wetland between the two datasets. The analysis suggested that the discrepancies arose from differences in
base map imagery, coordinate correction parameters, technical standards, management attributes, as well
as omissions and misclassifications during mapping. These differences significantly impacted indicators such

as the retention of forest land, forest coverage, retention of natural forest resources, and ecological benefit
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compensation. In response to these discrepancies and their impacts, recommendations are proposed, in-

cluding verifying discrepant land parcels, accelerating the comprehensive survey of forestry, grassland,

and wetland resources, and expediting the formulation of regional protection and utilization plans.

Key words: third national land resource survey data; “One Map” data for forest resource management ;

data discrepancy analysis; Laojun Mountain in Northwestern Yunnan
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Fig.1 Discrepancy of forest land area between the third
national land resource survey and the “One Map” for

forest resource management
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Tab.3 Transfer matrix of public welfare forest by management
authority level between the third national land resource survey
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Fig.2 Discrepancy of public welfare forest area between
the third national land resource survey and the

“One Map” for forest resource management
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Tab.4 Transfer matrix of forest origin by land type between the third national land resource survey and
the “One Map” for forest resource management hm®
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Fig.3 Discrepancy of natural forest area between the
third national land resource survey and the

“One Map” for forest resource management
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Tab.5 Land type transfer matrix between the wetland monitoring and the third national land resource survey in 2020  hm’
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Tab. 6 Analysis of causes for data discrepancies
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Construction and Evaluation of Sustainable Forest Management
Indicator System at Sub—compartment Level

LI Zhanggui, WEI Xuefeng, YANG Qiyun, ZHANG Yipeng, SONG Yongquan, DU Yuhang

(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract; Based on the theory of sustainable forest development, through the sample plot survey data
and archives, this paper constructed the indicator system of sustainable forest management at sub-com-
partment level, including 26 indicators in five aspects such as maintenance of ecosystem productivity, e-
cosystem health and vitality, biodiversity, managers and stakeholders and economic benefits. According
to the forestry sustainability guidelines, the methods for the quantitative transformation and weighting as-
signment of each evaluation indicator was proposed, so the sustainable development comprehensive index
of the sub—compartment could be calculated and its sustainable development status could be assessed.
This is actually helpful for adjusting forest management measures at the sub—compartment level and guid-
ing sustainable forest management practices at the regional level.

Key words: sustainable management indicator system; sub—compartment level; forest ecosystem; eco-

system productivity ; biodiversity
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Fig.1 Composition of the sustainable forest management indicator system
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Tab.1 Composition and description of the sustainable forest management indicator system
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Tab.3 Scale and its interpretation
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Analysis and Enlightenment of Dynamic Changes of Forest Resources in Finland

WU Heng'*, LUO Chunlin', LIAO Wei'

(1. Southwest Survey and Planning Institute of National Forestry and Grassland Administration, Kunming 650031, China;
2. Department of Forest Sciences, University of Helsinki, Helsinki FI-00014, Finland)

Abstract: This study analyzed the historical forest inventory data and dynamic changes in Finland. The
results showed that after entering the stage of sustainable forestry development, the area of forest land and
forest volume were expected to maintain a relatively stable dynamic level, with private and state—owned
forests showing a trend of dynamic reduction while protected forest areas continued to increase, and the
age structure of forests maintained a relatively stable dynamic balance. These dynamic changes in forest
resources reflected the evolution of sustainable forest management practices. While meeting the needs for
sustainable timber utilization, Finland increased the proportion of diverse broad—leaved forests and ration-
ally adjusted the structure of ownership, category, age class, and diameter class to better balance the re-
serve resources for forest cultivation and the space for biodiversity. Inspired by these practices, this paper
suggests that as China’s forestry enters a new development stage, enhancing the high quality development
requires scientifically dividing forestry land, deepening the reform of forest property rights, and strengthe-

ning biodiversity protection to promote sustainable forest management, fully leveraging the multiple func-
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tions of forests, and fostering the health and stability of ecosystems.

Key words: forest resources; forest volume; biomass; sustainable management; Finland
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Fig.1 Composition and dynamics of various types of forest land based on national forest inventory in Finland
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Tab.1 Area of forest lands by ages based on national forest inventory in Finland J7hm?
T e 5 ] <la 1~20a  21~40a 41~60a 61~80a  81~100a  101~120a 121~140a >140a
5 3 K (1951—1953) 11.4 74.2 203.3 364.2 340.9 239.2 150. 6 106.9 244.6
%5 5 K (1964—1970) 82.1 220. 8 214.3 273.0 378.5 247.6 154. 4 91.8 207.2
26 K (1971—1976) 77.9 282.6 253.5 308. 8 363.5 240. 1 144.6 93.4 209.5
257K (1977—1984) 62.8 310.2 291.2 333.5 337.2 243.2 144.5 84.9 199.0
25 8 YK (1986—1994) 29.8 310.2 352.4 331.4 328.9 246.8 138.1 86.3 183.6
2 9 K (1996—2003) 26.3 326.8 373.3 329.9 329.7 254.3 144. 4 75.9 173.2
26 10 ¥ (2004—2008) 28.7 341.5 383.3 361.5 319.9 230. 4 115.1 60.9 167.3
25 11 YK (2009—2013) 25.5 325.2 368.0 414.0 331. 1 237.2 117.3 62.6 145.6
2512 ¥ (2014—2018) 25.7 311.7 366. 1 428.2 351.3 230. 4 118. 1 57.9 138.4
25 13 ¥ (2018—2022) 27.4 312.7 357.1 430.2 350. 4 233.2 121.5 63.8 132.4

3.1 FMEREUB RN

IF MR B T AR AR (pine) | = AZ AR
(spruce) FERIFR(birch ) FHAE HHK (other broad-
leaved) ZH A%, 25 1 IRIGAHT, ZRME T =R 26. 844
fem® Ry 3 R A 1 R R L, 2R s A
5513 YO AL BRARE B 26,229 /2m®, M

A 1) AR RCTE TR 2 ECHE 43 B T A R AR Y B
PR 5 R A B R 3T 65% , & 5% 22 bRy B
B AR BB AR K A A MORTRER K (5
e R TR AT /3, 5 B0 Sh A s b e, H
bR, T B SR IR AR A R B R, A
9 YIEAIT, TR E AR IR E LR 92.30%),
ZIE B 5 13 A, AR E B
RETEAY 88.20% (&1 2) .
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Fig.2 Forest volume and proportion of harvestable volume of various forest stands based on national forest inventory in Finland

BEPA b ARbREE R AR R A — MR RRE 97K
- TRT S PR B TR B A I LSS i 2 4k
R R AR LR 22 00 e ) 2 R s ] i TR
B TR R PR S

3.2 ZMBREMRHT

55 YE A I ARARAE 9% <20 ¢m . 20~29.9 cm |
=30 em MRS B BUR 7 RPRE B A L A7) 5301 Ry
44.00% 41.01% 14.99% ;55 9 YA 256 13 IKIE



%14

RIE, % . FLEEREEDSTUITREBT =45 -

A IE], A AR GE B EL ) A R A X AR E B K
-, <20 em BRRE R N L 47. 42% TREZE 41. 88%,
20~29.9 em Y E B a5 L H 32.60% &
37.08% , =30 cm 247 B & (i [ 19. 93% [ Ft
£ 21.00% , £ 95 e & B X R AR s, L
N MR AR5 2 GRS L5
HARFLE, BNEG ARG R ARG H S PR K
A ) oA, TR IE AR A, AL AR T A H o
AR B 1Y A IR (MEAR) FAE Y 24
PEZS ] (RIS ) o SR KRR &
A 2ZR(FK2),
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Tab.2 Forest volume of forest lands by diameter classes

based on national forest inventory in Finland

fem’
b w @ o®m W % W
5 "%
% Jem 5 9 10 11 12 13
- w /3 w K ® w
B <20 2,12 445 4.94 508 491 470
z{ 20~29.9 2.86 3.21 3.64 4.17 4.85 5.20
=30 1.24 2,00 1.99 2.08 223 2.48
&t 6.22  9.66 10.57 11.32 12.00 12.38
= <20 2,52 2,54 2,50 2.58 2.64 271
:; 20~29.9 2,25 2,62 2.43 259 2.67 273
=30 0.71 1.72 1.69 1.84 200 2.09
At 5.48 6.87 6.61 7.01 7.31 7.54
M <20 1.71 2.68 2.89 3.02 3.05 2098
;;z 20~29.9 0.81 0.8 095 1.10 1.16 1.27
=30 0.19 0.34 0.40 0.50 0.57 0.63
Hit 2,71 3.84 424 4.61 478 4.89

FHER 2 AT, 56 5 IE A 25 13 YOs A i,
FAR AR = A2 AR R I R AR 2% <20 em .20 ~29. 9 em |
=30 cm WE B G HLIAE S0 41.77% .38. 82% |
19. 41%,38. 25% 37. 60% .24. 15% ,65. 22% 24. 62%
10. 16% , [ AR ) /N 9 5 B o R o, B AR b
AR E B E S R R, Z 2 KRR B
Elijtm,lﬂ .

3.3 ZRRERIE

555 YOH A 25 13 YIE A ], AR 1 AR
HREH 77.0 m*/hm’® Z8HME 122.0 m*/hm?,
Hrp s # 5 61,0 m*/hm® | =42 15 16 37.0 m®/

hm? MEA (5 20. 0 m®/hm? | A & o445 TG 4.0
m’/hm’, BACFBEA KR H 2.9 m’/hm’ SR
JNZE 5.0 m*/hm® PR MOP B4R AR K KT
TR, AR T HER AR, R AR R T Al ]
MR E T 25 22 0 B M MO AR AR, 1
SRR K R AE R TE 4. 0% R iggh, WK RT3
AR/NF 15% (% 3) .

R3I FEZHRFBFERNERERFHERE
Tab.3 Forest volume and average annual growth

based on national forest inventory in Finland

3 =X 3, -2, -1
Ak EHERKE/(m® - hm™ -a™')

R Es i
NESS . b <.
ks g #® = # w , WK
M . W B m  F

ety MK it /%

BN

95K 77.0 2.9 3.8
- RN 75.0 2.9 3.9
TR 81.0 3.4 4.2
%8Ik 92.0 1.6 1.4 0.6 0.2 38 41
559 Ik 100. 0 1.9 1. 0.7 0.2 4.2 4.2

10  107.0 2.3 L. 0.9 0.2 4.9 4.6
11 113.0 2.3 1.

12K 119.0 2.4 1.

1.0 0.2 5.1 4.5
.0 0.2 52 4.4

N 9 W

131 122.0 2.2 1. 0.9 0.2 50 4.1

4 IRBEEEYENHBRETH

4.1 FHREVEHRRIHE

FRARANIE M2 25 22 A SR AR S R GG PR 11 =
W R Y SRR RS . 5 11 IR A TR A Y
TN 16. 68 14 t, Ho A T 1 b 57.50% AL L
20.26% FHAR L 22.24% 55 13 KIE A AR AEY)
N 17. 83 42, T 5 Ltk 58.16% kit i L
19.35% FHAR 5 e 22. 49% |, 7 e ok % Ak I AR
(% 4),
4.2 ZFHRERHEREHE

AR B Al S7 AR RGBSl Z2 PR AR 4 it
THEAFERL, 55 9 TG A& A SRA % B A 5 5.8
m®/hm® , ARSI 5 FE 1.3 m’/hm® AR 5 EE
4.5 m’/hm?® I H LU bR SR A 30 4% B B b v T
A AR 26 13 U A ARG I B B S SIS N = 6. 6
m’/hm* , HAPAE ST A B3 H 2.1 m/hm® AR AEIR 4 H
4.5 m*/hm*(F£5).,
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Tab.4 Forest biomass based on national

forest inventory in Finland 1.t
AEYE O MarSEL %11 512 13 K

BT FARIBR 4.56 4,84 5.00
PRy TN 2.68 2. 80 2.88

AR 1.95 2. 04 2.08

HoAtb i 0.41 0. 40 0.42

/N 9. 60 10. 08 10. 38

Kent FARR A 1.41 1.42 1.41
PV N 1.35 1.39 1.42

HERR A 0.51 0.51 0.51

HoAtb i 0.11 0.10 0.11

/N 3.38 3.42 3.45

R AR FARI B 1.54 1.63 1.66
PV N 1.24 1.30 1.34

R 0.76 0.83 0. 83

HoAt A 0.16 0.17 0.17

/N 3.70 3.93 4.00

LA FAR A 7.51 7.89 8.07
PV 5.27 5.50 5. 64

AR 3.22 3.38 3.42

FHoAtb i 0.68 0. 67 0.70

At 16. 68 17. 44 17.83

RS FEZDMRFERMBARERTE

Tab.5 Forest self-thinning based on national

forest inventory in Finland m®/hm’
s A Hitsl A it
ST PR . IR . B,
.
S S S SN S S
9w 1.0 0.3 1.3 3.6 0.6 4.5 4.6 0.9 5.8

%10 K 1.3 0.3 1.7 3.5 0.6 42 48 0.9 59
%11k 1.3 0.4 1.7 3.1 0.6 40 4.4 0.9 57
12K 1.3 0.4 1.7 3.3 0.9 42 46 1.3 59

%13 1.6 0.5 2.1 3.5 1.0 45 51 1.4 6.6

5 MEREHZRMFERFRIPLZRHIET

5.1 =R oMl A, R#FRKARERE

PA =t L (N REE: A SRS S U AW N | EV i
Hi AU I3, AR B Ak i A= 7y 28 S R AT 00 XA
B, AN A= 7= 0 T 6 AR U o AN () 1% 45 SRR ]

B, X —a XAF FRARI R R 1A M Y m] Rk 28
B [FIEFA B 2 R R Mt , A3 2082 = 1 bk
FIHRE,

T N 4 T PR A MR b 1 2 5 M, AR s AR S
S9PE AR S DX H B SR AR R o T
I VAL 4 ARG, © 520 24 I HUS TR 4T
PRI (A B P MRHB A 48 B2 i , Z /D AR 4l
AR TR R A BRI b, (M A 28N AT
AR fE LY/T 1812—2021 B4t LY/T 1812—2009
BF MR 12l B 2 b S A MRb 432 SRR | S R
SEART, FECHE s A 0 i34 A e
W AR rE ) W LA AR v, BRRD 5E T 90 b |
P A EZEPRENH T8 F UM AR %
B ROl A 7 2898 I 55 1 it FH b 55 (EAR TH
i/ BRICIE B 155 55 2005 L, R E ROl 8T
KIBNBG , AR S RS A K 2218, Ak
M PRA R AR TE — A X R 19 3h K, BRI
R AR b ) o e B2 T AR 1 T FEBAE S5, ARARAT
FREL 28 7 I, NG 28 R R e AR A
FIRE AR X DR i 1) B ) 2 A H RS, R v AR b
TRV A A R A R 5 A, A B B Ok DL AR IR AR
() B A= IRROMR (b ) 2o R fEAR (Hb) B R
Ji  FLARME A B AR R B
5.2 BUMKHIELE, Ry LIERKSTHIIEE

I8 22 Miolk FH b 5 AR 25 AL 3G R R Al i
AR AT MROR LA T AT ), JFAE T A AR AR 28 5
FEATRIAT T E B T MR E
il B2 LA, AL MR A AR IR AR I D H Al
JIT A MR b T A AR b 28 T 48 n, T R T 2 otk
() JIT A A Jmy | B A5 e Je S A5 AR Ak hy vl HR sk
SR T 2 S, MIRETE, (R
PAMAS i B e 7 52 ) WA 1 R Ak SR AR A B i
BN IPLE R 5 3 R A AR 2 B T A R IR
gl BRSSO SRk R A EEE
S, 2 FRS: H5AUE F T I kol & J& i w] 522
LENR, A TR Z £S5 0 MO A
SEIRR . BOZFE S AR BN FI T S PR G
7= AN HLE TR A VE T, XA 25 MBS A i
SRR, SR IBCA RS i P 52 AR PRAE B, 808 AR O3 45
¥ BB 5 2 g PR AR AR T RE 5 X e FH AR e BEAT
FREL 2 B0 BRI« 3L HARAR” By 2B 1 SEATRE
AR AR A B X R AR
SN TR, S DLE SR S R A H s, 1% 8
LR 2R E R W B 4 AT R
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Carbon Storage and Carbon Sink Economic Value of
Forest Resources in Shanxi Province

RU Hao'”, MA Jing’, ZHANG Kaifeng', REN Yukun', LI Qinghui', SUN Xiangning', ZHANG Jianjun*
(1. Shanxi Academy of Forestry and Grassland Sciences, Taiyuan, Shanxi 030012, China; 2. Taiyuan Urban Ecosystem National
Research Station, Taiyuan, Shanxi 030012, China; 3. Shanxi Traditional Chinese Medical Hospital, Taiyuan, Shanxi 030012, China;

4. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract; To quantitatively analyze the carbon storage and carbon sink economic value of forest resources
in Shanxi Province, the forest resource inventory data of three periods from 2005 to 2015 were used to
calculate the carbon storage and carbon sink of forest resources by the volume source—biomass method of

the Intergovernmental Panel on Climate Change (IPCC), and the economic value of forest resources in
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Shanxi Province was calculated according to the carbon sink and oxygen price of the current year. The re-
sults showed that the forest carbon storage of Shanxi Province increased from 44. 25 TgC in 2005 to 73. 92
TgC in 2015, with a growth rate of 67. 05%. The carbon storage, carbon density and carbon sink of natu-
ral forests were higher than those of artificial forests. The tree species ( groups) with the largest forest ar-
ea, carbon storage, carbon density and carbon sink in Shanxi Province were Pinus tabuliformis, Quercus
wutaishanica , Picea asperata and broad —leaved mixed forest, respectively. Forest carbon storage was
closely related to age—class structure and carbon density. Middle—aged forests were identified as the key
age class contributing to the increase in carbon storage and sink, while young—aged forests possessed sig-
nificant potential for future sink enhancement. The economic value of forest carbon sinks in Shanxi Prov-
ince grew from 8. 766 billion yuan in 2010 to 13. 359 billion yuan in 2015, with an average annual in-
crease of 919 million yuan. Among the species, Quercus wutaishanica had the highest total carbon sink e-
conomic value, Larix principis —rupprechtii had the highest economic value per unit area, and Robinia
pseudoacacia showed the highest growth rates in both total economic value and economic value per unit ar-
ea. Key measures to enhance forest carbon storage in Shanxi Province include improving the structure of
pure Pinus tabuliformis forests, increasing the proportion of mixed Pinus tabuliformis and Quercus forests,
and gradually transitioning towards near—natural climax communities.

Key words; forest resources; carbon storage; carbon density; carbon sink; economic value; Shanxi Province
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Tab.1 Net primary productivity of major tree species

(groups) in Shanxi Province

HFRIGE T RIS

PRy /(meCohm™ ™) | pggncgg)  /(mgCehm? -a™h)

2010 4 2015 4¢ 2010 4 2015 4¢
KIS 6. 34 8.88 R 6. 44 16.20
AN 14.91  24.74 [ FR 3.94  14.43
=k 14.93  18.45 HEARSS 9.36  21.46
IEEN 3.91 4.59 AEN i) 1.18 14. 03
SzN 0.21 8.69 By 4.03 25.24
(RN 2.48 6. 64 ARt 0.83 7.59

ZPM R 15,65 3.31
HAbRER  25.33 13. 16
HAeh#xm  13.69 12.27

KNIV 11.76  20.22
SIS 11.02  15.86
e Bk 10.68  23.76

HABARE  0.70  30.37 EF iR 3.89 0.00
LLES 5.83 7.39 (e L7 8.27 0.76
M 11.99  30.95 AR 10. 34 0.73

F2 LA 20052015 EHRMRBFRFELERK
ik T E BCTL
Tab.2 Forest inventory results and changes in carbon
storage ,carbon density, and carbon sink in
Shanxi Province from 2005 to 2015

i R T R e me
% R B TR T
, i B RN TeC -
iy : < (T
/(10 S0 - B (mgC - )
/%  hm?) 5\ b ?) /TeC hm™?)

2005 14.12 221.11 8846.96  40.01 44.25 20.01 —
2010 18.03 282.41 11039.38 39.09 55.21 19.55 219

2015 20.50 321.09 14778.65 46.03 73.92 23.02 3.74

MR 2 FTLLE I P5 48 AR 55 46 AR ARk ImT
PTG ARE R AR e S e 34 S I K
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7 2015 4E W3 E . 2005 .2010 4E 2015 4EILPH4S 7
MRBA 53531 R 4. 25 .55. 21 73, 92 TgC 5 B 5 5353
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BRIN 2. 19 TeC/a,2015 4E-4 3. 74 TeC/ a,
3.2 AEWH(A) RiFE BREERBCEH
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B TLARKR RS K B R MEARE BT AR
Ze R HR . BRIC STHRET 10 057 B4R Fh 4335 Sy i i
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F3 2005—2015 F£ L FEHREHMF(H) W
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Tab.3 Carbon storage,carbon density, and carbon
sink of different tree species (groups) in
Shanxi Province from 2005 to 2015

TR - BRI BRIL
MR  WES /(10° ITeC /(mgC - /(TgC -
hm?) hm?)  a)
AN 2005 9999 17.79 17.79 —
2010 5591 10. 89 19.47 -1.38
2015 5666 12.18 21.49 0.26
LIRS 2005 2151 5.35 24.89 —
2010 1058 3.33 31.49 -0.40
2015 1044 3.92 37.53 0.12
=ts 2005 278 1.44 51.94 —
2010 285 1.93 67.73 0.10
2015 253 2.05 80. 90 0.02
ISV 2005 1387 1.56 11.28 —
2010 977 0. 69 7.09 -0.17
2015 993 0.67 6.71 -0.01
SPZ/N 2005 — — — —
2010 458 0.63 13.82 —
2015 316 0.49 15.36 -0.03
(/N 2005 45 0.03 7.43 —
2010 32 0. 00 0.13 -0.01
2015 46 0.02 3.34 0. 00
L 2005 48 0.08 15.80 —
2010 80 0.38 47.63 0. 06
2015 32 0.21 67.01 -0.03
T HRAR 2005 3399 8.41 24.74 —
2010 3935 13. 60 34.57 1.04
2015 3237 13. 80 42.63 0. 04
T AR 2005 90 0.11 12.01 —
2010 693 1.93 27. 84 0.36
2015 456 1. 68 36. 94 -0.05
HAbBRSE 2005 642 0.56 8.75 —
2010 236 0.61 25.70 0.01
2015 91 0.27 29. 84 -0.07
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gR3
TR e WBEE BRL
WRb(A)  WES /(10 el it /(mgC - /(TeC -
) € &)
G 2005 3191 3.90 12.23 —
2010 2685 3.07 11.44 -0.17
2015 2525 3.93 15.56 0.17
M 2005 43 0.08 19. 36 —
2010 158 0.41 25.70 0. 06
2015 127 0.61 48.00 0. 04
Tl 2005 1131 1.63 14.38 —
2010 1635 1.25 7.63 -0.08
2015 2017 2.91 14. 44 0.33
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2010 94 0. 04 4.26 0.01
2015 110 0.18 16.55 0.03
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2015 647 2.10 32.51 -0.07
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2010 617 1.26 20. 44 0.21
2015 348 0.43 12.45 -0.17
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2010 108 0.09 8.17 0.01
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AR 2005 — — — —
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2010 473 0.79 16. 64 0.11
2015 428 0.51 11.90 -0.06
HoAtn i 2005 60 0.11 18.79 —
2010 159 0.19 11.81 0.01
2015 159 0.19 12.09 0
B R 2005 — — — —
2010 16 0 0 —
2015 365 0.82 22.50 0.16
@ R 2005 — — — —
2010 15 0.01 3.37 —
2015 2702 6.39 23.65 1.28
B R 2005 — — — —
2010 15 0.05 31.75 —
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HE LAY 2B As A Al A ] A At B
3.3 AEIRAKRMKREE REERBLETWL
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69. 1% , it B IR/N, 5 EE 4. 4%, T AR AY B %
K, 7 AR ARG B 37. 2% ~42. 3% , BE KRNy
53. 1% ; I MR AR S G F8 R 172, 4% WK R i
K 1 BRI e i £ e/, AU L 1. 0% ~ 4. 0% , 3
KK 129. 0% ;2015 47 Ly AT P AR AL | 2R AR
SMBAE 1Y) 65. 7% . i T 5 A A S ik 3 Horp
T BB 2 P B K BB, B 4. 84 mgC/hm® HE K &
24. 34 mgC/hm’ , 3K 403. 1% , HK Ry LAk,
F 11. 50 mgC/hm® #E 4 & 42. 56 mgC/hm* | 3 K
K 270. 2% , &y i MR I B 2 AR AL/, R 8. 40
mgC/hm® H4H % 13. 26 mgC/hm?, K%k 57. 8% ;
rh R AR 2B B HE K R R /N, R 40. 0%, H R MR
AL, B 0.39 TeC/a AN 1.34 TeC/a, K
R 242, 4% , ST BRI AR A6 BT g K Sy -
56. 2% , A AR A I BOPRRR T 38 KR 4 N
60. 2% 95. 8% .59. 2%,

K SPSS Statistics 25 XiF A [f] #& 41 ik % & | 1
FEURIRR 3% 1A 70U B B R AR G BT (6 4)

i 4 ] DTS lefit i S A S 2 T A DG (P<
0.01) , Bk B 5 ik i 2 2 0 3 IE A6 (P<0.05) ,
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3.4 AERBEHRWREE . BEERBLEWL

2005—2015 4F11 V5 24 A TR FIR SR A 1 ik i
R BRI AR AR S

& 5 7T LLE 1, 2005—2010 4 ,2010—2015
AL PG A ARAMRBRAIL 3R, N TR A3 3 W e 4. 17
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Fig.1 Changes in forest area,carbon storage, carbon density and carbon sink across different age classes in
Shanxi Province from 2005 to 2015

R4 HRNGREE ERRREEEXESR
Tab.4 Correlation analysis of forest carbon storage,
area, and carbon density

i H Tk fith 2 TR
g 0. 654
R 0. 476 = -0.248

7 owx R R P<0.01 KFRE; « L7/ P<0.05 KF R
Fin=45,

2015 4E N T ARBRAE 15 K2R3 51 44. 98% 53. 27%,
FIRFRI Fg 21. 87% 24. 95% , N T Wb fik et 1 K 5k
KN RIRBRIG 2.0 15, 2005 4E 2010 42015 4,
FIRMRBRA H 20 ) 2 N T ARG 3.2 % .2.6 175 .2.2
i R  N TR 1.6 45 1.8 %5 1. 6 15, 5]
FELLI VG 28 FRAREI I 4 1S v R AR MG EZAEH, A
TAREA B AR T,

R5 2005—2015 F£ L FEHE N TR RRMRKRE S R ERKLC

Tab.5 Carbon storage,carbon density, and carbon sink of plantations and natural forests in Shanxi Province from 2005 to 2015

ATk PN
HEM fiagA T B Bl THi Bt i T BT
/(10*hm?) /(TgC)  /(mgC-hm™2) /(TgC-a") /(10*hm?) /(TgC)  /(mgC-hm™2) /(TgC-a")
2005 57.21 9.27 16. 21 — 115.21 29.27 25. 41 —
2010 86. 40 13. 44 15.56 0.83 129. 54 35.67 27.54 1.28
2015 104. 07 20. 60 19. 80 1.43 140. 30 44.57 31.77 1.78

3.5 ZHMMLEFME
LIPS FERF (D) AL E L 6,
M 6 AT LI, 1 PE 48 AR ARAAIT 2 55
2010 4F1Y 87. 66 {21 K & 2015 4F1Y 133.59 12
JG, AR K 9. 19 4270, P R h 6. 91 127T
K % 10. 53 4270, FHHTK 0. 72 1270 BAMH

i 80. 75 12T K 2 123. 06 1278, AFE 14K 8. 46 12
TG BN AR L BRIC 2 B B 2010 411
0.43 J3J0/hm* BN & 2015 419 0. 55 J5 J6/hm?,
TR, ST AR [ B A (B R 2010 4E 1Y 0.034 7
J6/hm?® HEHNZE 2015 41 0. 043 J7J0/hm’ 5 HL43 T
TR 0. 40 5 70/hm? B4 0. 51 J770/hm?,
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Tab. 6 Carbon sink economic value of main tree species

( groups) in Shanxi Province in 2010 and 2015

2010 4F: 2015 4E
HAf; BAf;
o N7 A o e TR
RiFb() R OB BRID B e B BRI B

ME ME E iE HfE E
o ﬁ%ﬁﬁ VZ v VL Vv VA Vv i

/( /(Jigt
“hm™) “hm™)
T 1.49 17.37 1886 0.3 211 24.66 2677 0.47
S 066 7.74 840 0.79 .08 1266 1375 132
PN 0.18 209 22 079 020 229 248 0.98

WiAZE 015 L8l 197 021 019 217 235 024
IR 1.8 2169 23.55 0.5 237 27.76 30.14 0.8
BEAEE 031 363 3% 057 045 531 577 126
W 06 768 833 031 078 915 9.9 039
R 0.44 516 561 03 137 1602 17.39 0.86
MEAZE 036 42 45 05 058 68 739 114
HABRERY 050 587 638 135 021 246 267 070

At 6.61 77.26 83.87 0.58 9.35 109.28 118.63  0.82

el 691 80.75 8.6 0.43
() Bt

10.53 123.06 133.59 0.5

2010 4EA1 2015 4EHER R 10 57 32 ZR il (4H) A BR L
(B 50 2 AR (41) 19 95. 7% 11 88. 8%,

M 6 FTLAE H, BRILAAE FE S S A& Fif
(41)2010 401 2015 AR I 2 B0 (H 35976 AS [R) e
WK 2015 4R R (4 BT (A B2 AR
ILHEAR(22.6%) A (20.0%) HIBE (13.0%) 7%
M (10.3%) (7. 4%) MEARZE(5.5%) H
SRR (4.3%) HAREIE (2.0%) . =42 (1.9%) (#1
AKRIE(1.8%) o B 1 BB 28 BF M ELAR K < 7%
WA e B2 MR MEARZE A2 IR I AR AR LAt 1
i AN e MRS

4 Zit5itie

T 2005—2015 4F 3 31 11 PG 45 #RbAV% R 3 A
B A ARAK 2 B 00 BT B W4 ) P
TR AR B BE A R T M R A S b
A P SRR S SR, R b o R AR A
25 R GRS D RE VAN RLALY | A 525 1L 7 4 2 b 5 O
TH AT 3 I0IIE] AR AR B At B B % R Al T B H s AR AR
&L E FRAESEE SESRER S
BERFE ) o2 A e 1tk A% B ol S8 A0 A %) L1 PG 4 2R
MRS B Rl I 28 B AN (A T PEA

1) L7 4 ZR MR fif 1 DN 2005 41 44. 25 TgC
HEHNZE 2015 4E10 73. 92 TeC , B4 K HN 67. 0% ; %
JEH 20. 01 mgC/hm® 34 /i1 2 23. 02 mgC/hm?*, 34 K
R 15.0%,, 2010 411 PG48 FRMARIC K 2.19 TeC/a,
2015 4FE 0 3. 74 TgC/a, HEK RN 70. 8%, H K
SRARBB it et Tk 2% B St 34 v 1 N AR, BB L g
A ARMRBBALAIEIN, RIRMGE FEAEHT, (H RT3
KFRF , N TMIERIRME 2 75, BA B m 3G ie
W7o WIPEAE DRI AR it i Bk BE Bl K
R (L) 3 A LR ER A2 R, TR
AR K, 200 L P 448 ARAR AR Y 174, Bk fitt i
AT AOR TILARBR, Bk % FEHE44 56 13 A7, Bk
TURRHESA 26 4 07 56 LR Bril o A iR T g
55, B R IHAAE R 1L P9 48 32 BE0E MR Bl 4l bR i
TR W ARB BeA= Kt [lkae T 22, esh, I
BRI, Bl I GBI, AR G33 HR PAT AR R X
HR K A3 FNFR 43 0 75 SR B 3G K, Fh N 38 4 15 5, AR
9 FE R PSR AE R 8 | s | %% B B A B Vb A
KR EERE, BRI 50 HIk, 7E
PR A1 I B AMR 53 4% B, I 45 & PR B Il A Sl bk 45
PSR I, I ARk SRR AR 55 o AR o i 20
) JHARTR S MGIT [ SR TR A V5 ook U, 2 Ll v 2 4
FRMRGE DB 1 () SRR Bt , A R T B M AR AR

2) H A R Bl it B K, Ao BORR A Bl A T
JIN I AR TR At e 3 R R B P AR I Bk 2 T
K, SRR Bl 5 B /D, 2o bR 2% i 4 K e B
PP AR 2R BE 1S KR AR /N 5 2010 4F T AR RE
R, 2015 AF D) Ay iy ARaR T B 7 ek, i M
TR R, I BRI AR fb s Bl g 1, Rt
AT LATACH , Pl AR LU PG 45 B i 2 R e Y384 o 1)
TS L, Wiy PRI B fith i VR 23 B B AR5 /N , (H L g
FRAOR T i R Bt s bR a) v i p Ok Jie , HAT 3
HRAHNLE ), X 52 TE R RIS 2 At
I A Sk i M BRI 4 B T g 6 SR — 30

3) PG ZRARIIC 22 5 M i 2010 4F[1) 87. 66
f¢TEEK B 2015 4E 119 133. 59 1470, AE 16K 9. 19
¢t , BT TR AR MR A B BRI 25 D (L R 2010 4F
(4 0. 43 J3o0/hm” 312 2015 4FA9 0. 55 J1J0/hm’
AR 240 J0/hm* ; Hor | 30 AR BR BRI 28 5 M
K, P& A B TR AR 28 T M (B A K, IR AR T
ST ARG SR B T AR 2 T M (S 3R 1
K, ARSI Em S R 2024 47 3 H v E K
LA A% , M 90. 66 T/t , R BBk 173 (EU ETS)
et A 66. 35 W/t i AR R 522. 96 J0/t, i,
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Diversity and Floristic Characteristics of Bryophyte Resources in
Jiulongshan National Nature Reserve in Zhejiang

TANG Zhansheng, XIAO Yan, WANG Yu, ZHU Zi’an, YANG Xiaojun, YU Shuisheng
(Management Center of Zhejiang Jiulongshan National Nature Reserve, Suichang, Zhejiang 323300, China)

Abstract; In order to understand the current status of bryophyte resources in Jiulongshan National Nature
Reserve in Zhejiang, the species composition, floristic characteristics, and resource diversity of bryophytes
were investigated and analyzed by using the line—transect method. The results showed that there were a
total of 488 species of bryophytes belonging to 198 genera and 84 families in the nature reserve. Among
them, 51 species were newly recorded for the reserve, including two new records for Zhejiang Province,
i.e. Fossombronia japonica and Pseudotaxiphyllum distichaceum var. obtusifolium. Two species were lis-
ted as national second—class key protected bryophytes, and five species were included in the IUCN Red
List. Dominant families and genera were prominent. The floristic composition distinctly reflected the
characteristics of a transitional zone between temperate and subtropical regions. There were numerous

monotypic families and genera, while endemism was not pronounced. The areal —types were diverse,
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demonstrating East Asian affinities and characteristics of a transition from tropical to temperate zones. Me-

dicinal bryophyte resources were abundant, accounting for 41. 79% of the total medicinal bryophyte spe-

cies in Zhejiang Province. This study aims to provide fundamental data for the conservation, develop-

ment, and utilization of bryophytes in the reserve.

Key words: Jiulongshan National Nature Reserve in Zhejiang; bryophytes; biodiversity; floristic charac-

teristics ; medicinal value

B EREY e — b K A= 1) B A= 2ok R SRR 2
FIRFE E AT H 2 — o HAIARIE /N, 45 H g o
TeHYEAE HEU AR R ZE M oA (H A A R T
Tl ) B bR R, R e A R R
— U At B A BB 2 23 000 FhEY
H 24 3450 Rl HVIAE £ 990 A AL e
RR R, L AR R RGN AL b
A EMIRFIRA AL, S SR th TSR/ ELL
PR, HA SN S L 22 5 T o 2w . A it
FER W BN TE L 25 K 0 IE 1 AR By v T
U K PR EF LA SR K IR A A A I B s h R R
FEAEMC W B Y B EA B2 M
{8, 40 B H K 0 &% ( Rhodobryum giganteum ) | Mg &
( Conocephalum conicum ) \HbE% ( Marchantia polymor-
pha) 55 T DR TR B A 1 B )
VRZNE o & SR SR AR A FE X 5 G A
Yy ) A AR BAT T SR S PR X

WL U LI B A E AR ARAP DXL T4 ) 3¢ —
A M AR A A 3% B B DU R AT, DX AR A T 5T
T, AR 5 R IA 98.5% , B AR Sh W R R
H I, X230 DR ) 1) IF 5 32 A vh AR e A ) O
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RIS GE " HEE A TLE 40 4F, itk &
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1 ARXER

WL L EIZR G B SRR X (LR R O 4P
X)), HIBERAR AR A 289197107 ~28°24'43"N, 118°49'38" ~
118°55'03"E , fii T4 % & HL i, Jm k1l
AR LK 9 32, SR B BT K R 1 fe pg g 53k
AL e | ) B A A Bl R R E A Ak
TR Y 17 MR 2R e X 22—

PIX SRR 5525 hm?, & BFAE Zh W2 R AR IR
PIX, FEARY G N B E ( Muntiacus crinifrons ) |
T I fA HE ( Tragopan caboti) 3% W ( Cercidiphyllum
japonicum) . JL I LLIME ( Torreya grandis var. jiulongs-
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G A SR W) AR S AN S, B 600 hm® LA |
PR AR A X5 L A o I BRGS JAE BRMRAE S R
GelP . XA E T AR R 2 XU,
e W] R T, AR N BE B, AR IR 2T 17°C
AESAHRIIRE 83% ARSI K 2 1 855 mm, {RI
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R B A S E Y B TS, BT SR
HEIR L XA T Z2 45 1) AR RS PR 2 20

2 IRF=E

2.1 FINAESHRAEARE

HR A & BEAR Y A0 RE 0 T8 A 5 40 A A BURRAE | R
FHFELRTE | T 2020—2022 4F L IRAEAR Y X N 1 B 35
W BT AR VBT RIS IPAE X RadE
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Tab.1 Species composition of bryophytes in

the reserve

T X FRAS S B SCRRBORHATL L, & AR AP

- . . weme  THE At R Atk A Al
XA EEERT Y 84 L 198 J& 488 it (£ & Fh LR 43 ZES M S
Keafr) HipE2Kk N >
Rivfin) S ALY 32 B SLIR 122 B SR Bk 50 59.52 145 7323 364 74.59
) EoK )
>0 ‘*4‘ 145E364ﬁ,ﬁmﬁ*ﬁ%2*%2}§2ﬁ(%§l)o B 32 38.10 51 25.76 122 25.00
RO R TR
AL IO X E S Y IC R 3 B B s =
. a7 84 100. 00 198  100. 00 488  100. 00
11 @ FFrC s m 51 R (K 2) .
x2 RIPEREHEYS BT
Tab.2 New records of bryophytes distribution in the reserve
Iy RRE Hric Rk Hric ks Bric A
A FELHEFR} Timmiaceae | KL HE R Timmia, 5% N B J& Buck- FELHE Timmia megapolitana , 76 Y. 45 B EE Dicranoweisia
iy Ee R Oncophoraceae landiella . % & 8% J& Dicranoweisia . Yt indica 42 M X} 14 &2 Didymodon constrictus , e - ) S #
)ik Claszobryum‘ﬁ'ﬁ 5 #E Erythr- Homaliodendron papillosum | ¥ B Neckera humilis 25
odontium 55 9 J& 41 Fp
Bk JNHERE INHE TR Fossombronia . 2 ¥8 & & Spr- INRECHEEE Porella plumosa Wil i 22 % Radula caduca .
Fossombroniaceae uceanthus RN E Lejeunea neelgherriana | 58 K& Riccardia
latifrons %5 10 Ff
sk — - —

I 2 AT, /NI B R RN /IN TR S W VLA B
1ER B Hrid g, HAR/NTE ( Fossombronia japoni-
ca ) F1 5 T AL - & 41 9 B T ( Pseudotaxiphyllum: dis-
tichaceum var. obtusifolium ) WL AS e s R 442 o

3.2 BRI EEEYRST
BEURIE A & B, PR3 X N A0 A5 A 20 WG 5 B
B 6R7ETF(FES),

®3 RIPREHHCEHEY

Tab.3 Rare and endangered bryophytes in the reserve

R4 i Vi fts 5 4% A8
1R EERl Leucobryaceae K0t (9 & 8% Leucobryum juniperoideum R % ARAEAR AT LA
Je SR Sphagnaceae LB IEE Sphagnum multifibrosum ER 2% I L3P 50 0 T 128 S
AR} Grimmiaceae PR ER N EE Bucklandiella angustifolia Wi fe (EN) AR VR 28 20 14 e ThT i T
JREER} Hypnaceae W KEE Hypnum densirameum Wi f (EN) T BUMRGLL A THT | THT 74 m A 4
KEERL Cephaloziaceae TEBEME Nowellia aciliata ZifE(VU) AR BRI i A T
& R Polytrichaceae -4 4 R EE Polytrichastrum longisetum I21E (NT) MRF AT Ak Yk A
S8R} Neckeraceae /NP EE Himantocladium, plumula P& (NT) AR T AR A S A T

HI3% 3 AT, A I 1 A 8 M 22 S e R B O [ K
TR SR PR RN BE R AOKEE LB
57 2 DL A B AL/ N I BE B ACTE SR 1 SR DR
I (IUCN) IRP LT (4 5%, KR A A0 D4
K BE R INBE T SELE XN AT BN )2 AR BE (L

RIT VUGB, Zale pedf Pt iE b 88 E
FMEH AU BT R HTIX S
3.3 MBH MBBHEDNT
3.3.1 EBRBEHES 7
H—HYX R &E MR RZ R s, 8
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HRE R AR X R B SE L IRY EAR B L3R |
PEFE S, PERARE SR A B sk R W3
XA AE ) DX 3R R TR A G T AR
ABIETEHRERIT & MRS AT 10 Bh (R =10 Ff)
ARE SCARFARE, 3 b X (R X S AR P R 1 21
BREATEET AR 4,3 5 R

*4 RPREEHEYREOENK
Tab.4 Composition of bryophytes families
in the reserve

B B i ke JBEL d Al figed
Pk Vs /% Vein /% /i /%

=10 17 20. 24 100 50.51 280 57.38
5~9 Fh 20 23.81 43 21.72 132 27.05
2~4 Fs 20 23.81 28 14. 14 49 10. 04

1 Ff 27 32. 14 27 13. 64 27 5.53

x5 RPREHEVRBRFASE Fhgit
Tab.5 Genera and species of dominant families of

bryophytes in the reserve

5 Q) A 1 G

UORBAFRL 27 4, T BB 32, 14% , (R R 17
A, mEBHE 20.24% , TEPRIAEL, f 6 B 2R
Y115 BE, 7300 a6 R FEERL RGERNE B R
Y2 B, i e SRV E B R 54,17 A
PR SRS 20. 24% ,(HH143.5 100 J& 280
Ffr, 20591 i B B PR 50. 51% F1 57.38% , Fe 41
PRI T X SR P HA
3.3.2 RBEWEST

B S FBOR T 8 Fl(JB % =8 1) @ &
SCRESAE T X AR X SR 8 B 4 R A T
gt iRk 6, £ 7 iR,

®o6 RIPREHEWEHAR ST

Tab. 6 Composition of bryophytes genera in the reserve

BN JRBUA i /% T/ b i /%
=38 fif 11 5.56 113 23.16
5~7F 19 9.60 107 21.93
2~4 Ff 69 34.85 168 34.43
1 Fp 99 50. 00 100 20. 49

RT RYPREHENABESIT

P 4 V> /% Vet /% Tab.7 Dominant genera of bryophytes in the reserve
1 ZFEF} Meteoriaceae 14  7.07 29 5.9 e &4 T Fh i b/ %
2 FH#ER} Brachytheciaceae 12 6.06 27 5.53 1 Y88 Entodon 16 3.28
3 JKEEF} Hypnaceae 8 404 22 451 2 JREEJE Hypnum 13 2. 66
4 MEFF} Pottiaceae 9 4.55 19  3.89 3 FLE¥JE Bryum 11 2.25
5 4 K#EFl Polytrichaceae 4 2.02 18 3.69 4 Mi%E)&® Plagiothecium 11 2.25
6 R} Entodontaceae 3 1.52 18 3.69 5 /NG REEE Pogonatum 9 1.84
7 HEEER} Leucobryaceae 4 2.0 17 3.48 6 AR R Campylopus 9 1.84
8  H#FFl Bryaceae 3 1.52 16  3.28 7 T8¢ IR Brachythecium 9 1.84
9 4IT#EF} Mniaceae 6 3.03 16 3.28 8 PEIE Plagiochila 9 1.84
10 B E Rl Lejeuneaceae 8 4.04 16 3.28 9 HEEE Porella 9 1.84
11 PEER} Neckeraceae 7 3.54 14 2.87 10 Ht# )8 Frullania 9 1.84
12 SHEER Grimmiaceae 5253 12 2.46 1 PR Thuidium 8 1.64
13 HR#ER} Plagiotheciaceae 2 1.01 12 2.46
1o AR S8 2 24 ST AE 198 R AT, SRR R
15 t;;;j(;yll)oj(f;j:ccae 6 303 12 246 99 AR, o BIRBH 50%  H RS FIE (RN
SR Thoi PR 2~7 Fi) A5 88 AN, i BB Y 44. 44%,
16 SPIEER} Thuidiaceae 2 1.01 10 2.05 B R 11 R b R 5. 56%. 76 3
17 PHEF} Plagiochilaceae 2 1.01 10 2.05

GERRW AE 84 DR R ZHO D RIERL (B
NFPECTE 2~9 B, 3t 40 A, A ERHE 47. 62% ,

o GIEEERAY) 8 IR, iR ZBEE)E KRR | AR
JRAE; BAEY 3 &, R P E R O E R A
&R, BAX 11D EAS SJEE 5. 56% , {1 )&
FrE A (113 Fh) Z0RE 5 SRR 23, 16%, H. 11
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BRI R A5 S 578 SRAE G S
it e FE MR S 23 A SR AR HEREAT R O3 R AR
PR B BRI IX R0 13 DIBI(£ )

®8 RIPXBHEUX ARSI
Tab.8 Composition of bryophyte flora in the reserve

g/ A
: e s on Mg e
% % * it

1 RS 15 8 2 25 —

2 RS 6 2 0 18 3.69

30 BFEPABGESEMEET 9 2 0 11 2.25
g

4 Bt HGE A 1 1 0 2 0. 41

5 POFWM EMGTREM 9 1 0 10 2.05
i

6 PUFTIEPAIEMSMHG 11 8 0 19 3.89

7 B ST 69 20 0 8  18.24

8 bk 4 91 28 0 119  24.39

9 ZRAEANILIE I i) it 53 A1 6 2 0 8 1. 64

10 IHHF A 7310 8 2 0 10 2.05

11 At 04 A 25 7 0 32 6.56

12 RWA5A 88 36 0 124  25.41

13 hEFA 6 5 0 21 4.30

St 364 122 2 488 100.00

E RS AAELTER ZRS b RIS

SRR, & A X 2R AL rp g T AR oA 2 Y
R R, A 25. 41% AR T IR 9P IX B AR )
R i a7 N S 7 N IR R S S ) S )
FAb A A AL A R B R R 2 o3 0]
AR T AR B 24. 39% F1 18. 24% |, J& 1% X & #E AT
PIX RV EE N, LA R, IR X H B
YIREA AT B2 (3% 8 W 8 ~ 11 J01) XA #4iy il 41
(K8 2~7T0) , H iR A3 W i T3 18, I
W T IX E EEAR Y X ZR R T T O3 R
W At
3.4.1 RN

J& T IR AT BRI AT 25 Fh, b &E2RAE )
15 Bl EAEY) 8 b, M & Sk 2 B, AURFA
INGEE ( Weissia controversa ) 885 M XU B #% ( Fissidens

taxifolius ) . EL#E ( Bryum argenteum ) | 158 | B M £
( Dumortiera hirsuta) .25 & ( Phaeoceros laevis) 55 .
3.4.2 ZRENH

J& Tz I 3 A BRI 18 Fir b B 2
Yy 2 B EERAEY) 16 A, AARFIA R B R EE B
XU #E ( Fissidens dubius) Wi EL&E ( Bryum billard-
eri) AR Wil & ( Hookeria acutifolia ) , X W H- &
( Frullania apiculata) %,
3.4.3 LN AP S5 B BT o 7

& T AT ST AT AT 56 DN 8] e o A S U b Ay
1L Af R P 2y 2 Fl 8 2RAH Y 9 Fh, ARERFD
1 e %8¢ ( Sphagnum palustre) B 11 /% # ( Leuco-
bryum bowringii) AHLWEE ( Trachypus bicolor) =F ff &
( Herpetineuron toccoae) .S ¥ ( Metzgeria furcata) =% .
3.4.4 [BERREHE S

J& T IHHE P I AT S B RY Fh AT 2 Fobr, 40531
1 £ ¥ #¢ ( Haplohymenium pseudo — triste ) Fl1 4 2 &
( Prychanthus striatus) .
3.4.5 M ERTKEMS

B T B S 2 R DR I A 28 B A R A
10 A, a2 M) 1 F BE2EAE ) 9 B, ARERFD
5 A #E ( Brachymenium nepalense ) | J] I A% S g
( Homaliodendron scalpellifolium ) . 78 V. K #¥ ( Schlothe-
imia grevilleana) 8 W &% ( Palamocladium leskeoides ) |
w48 11 & ( Solenostoma comatum ) % ,
3.4.6 HHELMELFIEMS T

J& T H N =R AR 2 A R B R R 19
i, Horh & S 8 B, SESEHEY) 11 Fh, AARFIA
B W/ il 2 & ( Dicranella coarctata ) | 15 25 ] A &E
( Campylopus umbellatus) AR ( Philonotis thwa-
itesit) . JK'#E (Aerobryopsis wallichii) % % ( Meteori-
um polytrichum) WU\ g % & ( Radula javanica) |
i
3.4.7 HE M5

J& TR N A3 A S B R AT 89 i L rpr 3
T 20 Fh  BERAEY) 69 A, AUFRFIA MR M I & |
W& b /)N 4 K %% ( Pogonatum fastigiatum ) | K JK #§
(Hypnum plumaeforme ) , ML A% & &% ( Meteorium sub-
polytrichum) A$5 % ( Kurzia gonyotricha) &1 G54
& (Porella perrottetiana) 5% ,
3.4.8 tiEHSH

J& TR o A B B R A 119 B, Hp 26
T 28 Tt GERAR Y 91 b, AURFPA Pl s &%
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(Atrichum angustatum ) . ¥ 24 & & ( Ditrichum palli-
dum) | ELMPE#E ( Philonotis marchica) | & k] %¢ ( Pla-
glomnium cuspidatum ) BRE (Trichocolea tomentella) .
B X H (Apometzgeria pubescens) 55,
3.4.9 FKIEFNLL £ M E BT 5 75
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Tab.9 Germplasm resources of medicinal bryophytes in the reserve
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Development Strategy of Nature Education Base in Chao’an Fenghuangshan
Provincial Nature Reserve of Guangdong
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Abstract: The core goal of nature education is to promote harmonious coexistence between humans and
nature,, with nature education bases serving as key mediators in this connection. This study aims to pro-
vide a new theoretical perspective for the sustainable development of nature reserves and to offer clear di-
rections for the future planning of nature education bases within these reserves. Using the SWOT method ,
the study systematically analyzed the context of Chao’an Fenghuangshan Provincial Nature Reserve in
Guangdong, highlighting site advantages while addressing weaknesses, opportunities, and challenges.
Based on the analysis, five strategies for the protection and development of the base are proposed: promo-
ting the integration of nature education with ecological protection and development, constructing an infra-
structure system to establish a national —level comprehensive nature education base, improving co—con-
struction and co—management mechanisms to create a model base for rural revitalization, exploring the
cultural essence of revolutionary (red) and She ethnic heritage to foster distinctive base development,
and creating a Chinese Pangolin—themed IP to build a strong brand image. The study emphasizes that fu-
ture development planning for nature education bases in reserves should focus more on enhancing soft
power, such as specialized courses and science education outreach, to further boost their influence.

Key words: nature education base ; ecological protection; Dancong tea; She ethnic culture; SWOT anal-
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Provincial Nature Reserve of Guangdong
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Tab.2 List of rare plant species in Chao’an Fenghuangshan

Provincial Nature Reserve of Guangdong
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Fig.1 SWOT analysis of Chao’an Fenghuangshan Provincial Nature Reserve of Guangdong
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Construction and Application of Management Status Assessment System of
National Wetland Parks in Jinan City

WANG Xiaoyan', CHEN Yongsen®, ZHENG Nan', LI Xin'
(1. Jinan Environmental Research Academy, Jinan Yellow River Basin Ecological Protection and Promotion Center,

Jinan 250000, China; 2. Jinan Park Development Service Center, Jinan 250000, China)

Abstract; Taking five national wetland parks in Jinan City as research subjects, this paper used the ex-
pert consultation method and the analytic hierarchy process to construct an assessment system for the man-
agement status of national wetland parks with four contents of management foundation, management sta-
tus, science popularization and education, and scientific research and monitoring. The assessment re-
sults showed an average score of 84. 15 for the five national wetland parks, with four rated as excellent or
good and one as moderate. Jixi National Wetland Park received the highest score of 88.64, while
Gangcheng Dawen River National Wetland Park had the lowest score of 79. 35. The assessment scores of

river—type wetland parks were significantly lower than those of lake and reservoir—type wetland parks,
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which were mainly affected by factors such as the large span of river—type, the large number of villages

passing through, and the difficulty of daily management. Common issues identified across the wetland

parks included a lack of enforcement authority, insufficient professional personnel, limited funding guar-

antees, and weak science popularization and monitoring facilities.

Key words: national wetland park ; management status; assessment system; Jinan City
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Tab.3 Scoring criteria and grades for management status assessment of national wetland parks
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Investigation and Research on Vascular Plant Diversity in Xichou County

REN Zhengtao'*, JIANG Zhicheng'*, DUAN Hexiang'*, YANG Jing'?,
FENG Shengbi'*, WANG Jun'*, ZENG Xiwen"*

(1. Yunnan Academy of Ecological and Environmental Sciences, Kunming 650034, China;

2. Yunnan Key Laboratory of Pollution Process and Management of Plateau—TLake Watershed, Kunming 650034, China)

Abstract; Based on field investigations and the review and organization of literature materials, a statistical
analysis was conducted on the diversity of vascular plants and flora in Xichou County. The results showed
that 2 515 species of vascular plants belonging to 937 genera and 230 families were recorded in Xichou
County. The dominant families were Orchidaceae, Rubiaceae, Asteraceae, Lauraceae, Fagaceae, Rosa-
ceae, Fabaceae, Moraceae, and Poaceae, and the plants of these families were important components of
the flora in this area. The flora of the genera was dominated by tropical elements while also having tem-

perate elements, which were closely related to temperate elements, with an ancient origin. There were
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many species of rare and endangered plants with high conservation value in Xichou County, including 6
species of national first—level key protected wild plants, 93 species of national second—level key protected
wild plants, 3 species of provincial key protected wild plants in Yunnan Province, 192 species of threat-
ened plants, 6 species of wild plants with extremely small populations in Yunnan Province, 142 species
of plants included in the CITES appendix in Xichou County. Five newly recorded species of vascular
plants were discovered in Xichou County during this field investigation. Additionally, 16 invasive plant
species were identified. Based on the investigation and research results, recommendations for plant diver-
sity conservation are proposed, including strengthening biodiversity protection outside protected areas,
promoting the artificial propagation and sustainable utilization of Magnoliaceae plant resources, and en-
hancing the prevention and control of invasive alien plant species.

Key words: vascular plants; plant diversity; flora; rare and endangered plants; newly recorded plant

species; invasive alien plant species; Xichou County

W) ZREME R NI DA AR LR R R S A,
ERMA Y 2R FE N ERZ —, F
by 2z g ERZ "
W Z RN AE Y 2R 0 2 R ), M) 24
PEOAPTEIE T A W ZHEE R ek N5 B ARFIE &
Je A 25 SO AR A T A AR R

V4 L b 7 R R, Ak VL AR T M AR W T AR
AT, A S = L LR S — EIRBEIRIE
Z 2 HASE R LT s, S VR 250 = 20 F it )
PR T REET R EE B R P
B RSy, VP2 R A FE I AN AE 55 K ( Manglietias-
trum sinicu) 5 FEM ( Rhoiptelea chiliantha) 55 TR
FIH ( Eberhardtia aurata) %576 M X 38 A4 7 S 401 &2
AT B 1939 AE LK, R E E A Y E TS
To S E B A B KA S5 e I B pa wh L e T T
FEYIRRAS SRR S 0F 5% T AR, IR0 X 38k BT &
TR YR 3 AT % X R 3
WA Z —, 2SS H A2 LR
HAARTEIX — XA T E5E, atit, A TEv ik
HIE N R RWAEE Y B > K235 110 K25, 40
B HEIS (Pinus wangii) P85 &% ( Michelia cori-
acea) VA5 X ( Cyclobalanopsis sichourensis) ., V5 W
W 3 3 (Aspidistra xichouensis) 55 | HoHp A5 1 £ Ml
Yy v kB R A ALY, AN S 3 E BR (Angiopteris
sparsiora) | - 5L 111 B B4 1 ( Rubus zhaogoshanensis )
85U TIZ X SR R e

H A G s B AR Y Z HEE R P A S A58 %
ST E K A AR ORI X/ e X, = LA
SR i A BT AEE Y Z AT R GEMERY A
A R AT R TS0 b A A K SCER OB R
I ) PG B4R A ) 2 AR R AT o A AT O

— BRI IX AR L) SRR B AN X AR R AL, AT
o P ELAE ) 2 AR R OR AP M S AR

1 ARXER

VYIS BT 2 B8 AR i 0 S L H TG B I B R
M, Mk 7 5% R A RS R %, B R 104022 ~
104°58'E,23°06" ~23°37' N, i 4% {1 [l 4+ F 667. 9 ~
1962.9 m""" ) HbFA L JLFRAN P i, A5 e R P
I, B 1506 km®, 155 P9 W 3T 5 b 5 kB I R,
Hoh B R R ER A e R P e E S A
75.37%"" VG B @ BT IR £ 1 M B X
X, B A2 AR 2 R ), BLBE N 4 T8 ™ %€ O
PR Z W, T 250 B, AR IR 15. 9°C, 4EPrilk
ZEAAK, B il 20. 8°C J ML 12. 6°C 17101
BN AR IR F B AEHREK 1294 mm' ™ PR
B aEA ST B R K A SRR X/ I X
WAL 3 906. 6 hm™ ™ R IX PN 4 A A AR SR PG
B X B R AT PA S PRI R ), 2 b X 2 P 8 B A
Y BEPEC FEE X,

2 IRAE

2.1 SMiEE

T H 21T 2023 4F 4 H—2024 4 4 A5 )R
T 7 YO 40 d B EFANEE AR YR A AR DAL 8 h
VA BTG, SR AR R 7 VR A, PR B (] S AR T 5
YR A FE D], JF R AR, 456 AR
1§ M S P58 DR VY W ELA B DR AF 8 B8 A HE G
F14) S0 T8 i, 52 A1 15 ] £ 2 % S Dy A i o, R A
AL SRR RN A AR B SRR B R
PR FARAE Y SO A
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2.2 ENTIE

WIECH EEY &Y Flora of China" (=
MR YT E R RS A (hitps ://www. evh.
ac. en/) (BRI IR AR Y B %) Y AR OG AR
B RALET AT G |, 58 Y bR A LA IR R 1Y)
SRUE IR B R A R A PUWE B R BT kR
(AT o R A G Sk e 28 g L PG W L
YRS R . R Excel 2021 SEATRL & Fh %L
WG, SR RAE S BRI X R
FEYI LA K BRZEHE ) s 53 A DX 2R R 3] 43, 43 B 74 W
BYEE Y I R FEAFHE

3 ER50MH

3.1 FhRAM SN

25 5 1l R A SR DG BORMICER SR ) gk L
O 4EA Y 230 B 937 J& 2515 Fh (40 &R0 728
Fl AR AR ) |, HA A AR IS 42 B 105 )& 289
T Fh YY) 188 B 832 J& 2 226 A, A FH4) 9 Bl
16 J& 26 F 8 T4 179 B 816 J& 2200 Fh(F 1),

x1 EABREEETEMSEEAR
Tab.1 Composition of vascular plant diversity in

Xichou County

Y PR BEUE AU A
AN ZE AR ZE A ) 42 105 289
LiSRI=E7] MY 9 16 26
BT A 179 816 2200
it 230 937 2515

E BRI R R ARG R RT AT A
Yo T HL D b B R,

3.2 REEYX RS
3.2.1 HELEMEITHT

1) BHO B S5 1

VYIS Ed S A SRR ISR 42 B, LIBEN
JIT 5 e B S AR R, R X SR Y B S R O
42k(%2),

H2e 2 Al DL A AR AR IA & 20 FhLL Ry
FHL 4B SO R Y RSB 16.67%,
FRANEN R 2 /MR < 7K T B FF (Polypodiaceae )
(15 J&/47 ) 85FEHRFH( Dryopteridaceae ) (7 J&/39
M) B TG BRARR (Athyriaceae) (10 J&/28 Ff) |4 ALK
Bl ( Thelypteridaceae) (10 J&/24 ) ; & 6 ~20 F 1
FHLE 7 B, 20900 08 8k F Bk B Aspleniaceae ) (2 J&/19

%2 FEEEERITBIEDH R LR A
Tab.2 Species quantity structure within families of

Lycophytes and Ferns in Xichou County

o B S BB Al R0 Ak
BRSA B % B /% /R /%

L E 1 R R 12
& 2~5 FhEyRk 19

28.57 12 11. 43 12 4.15

45.24 35 33.33 61 21.11

& 6~20FEYRL 7 16.67 16 15.24 78 26.99
MR 4 9.52 42 40.00 138 47.75
&1 42 100.00 105 100.00 289 100.00

M) XU BRFL (Preridaceae) (1 J&/15 Fft) (& H1F
(Selaginellaceae) (1 J&/14 Fi) #i % £} ( Dennstaedti-
aceae) (2 J&/8 i) . [E 5k B} ( Sinopteridaceae ) (2
J&/8 F) XK FH( Aspidiaceae) (4 J&/8 1) E #EAD
Bl ( Davalliaceae) (4 J&/6 #1) . & 11 MRS R
B 26. 19% , 311 58 J@ 216 Fh, 40 i JE P A
(1) 55. 24% \74. 74% ,3X SERFIE P4 W BA7 FAR FIR 2
T DX R ZREE ) AR T .

2) Jm A

PG E A A RIS Y LA 105 &, LUR N
JI 5 ol ) SO S K 4 3k 2 TR Y R S5 R O3
42K(%3).,

x3 EBEANEMREEYENFHEEHK
Tab.3 Species quantity structure within genera of

Lycophytes and Ferns in Xichou County
JR%k it Fh gk L

/)& /% /F /%
L5 1 M s 48 45.71 48 16. 61
T2~5Fry)E 43 40. 95 107 37.02
& 6~10 F)E 9 8.57 67 23.18
10 #LL ER)E 5 4.76 67 23.18
&t 105 100. 00 289 100. 00

3 AL, & 10 Fh L LB A 5 )8 67 Fh,
A7 AN IS R 2R AT ) A B 23. 18% , % AP B
KE/NMEIR N B BRE (Asplenium ) (16 )  RUE
B & ( Preris) (15 Fi) 1R ( Selaginella) (14 Ff) |
k)R (Allantodia)) (11 F) B-BRJE ( Polystichum )
(11 F0) 55 6~ 10 FAYJE LA 9 J& 67 Fl, i A FA 2R
R R Y Rl B0 23.18% ;& 2~5 APy @ 3L
43 J& 107 F, i A RIBRIAE Y S 37. 02%;
108 1 MR IS 48 J& , b A M RIR IS A ) g
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B 45. 71% ., BEBTIX 2 A RN RTER A ) s
RIS, XS B0 B SR+ A R T
AR K
3.2.2 BRIHIBR S ST

R Al B A 24 %o e i A ) X &R R 4
2 B P g 105 J& A FIBRZAE YR 73 10 4>
SIAIX AL (£ 4)

®4 AEBEOREMBREEYEXRAN
Tab. 4 Floristic composition of Lycophytes and

Ferns in Xichou County

B AR Ak

G X A R, o

[ S ) 20 —

2. 33 38.82
3. BN Ko BT S M [ 18 43 A 3 3.53
4. IHH LB 53 A 10 11.76
5. Bty S ZE AT A B B 43 A 2 2.35
6. FHF LI 2= P 8 9.41
7. BN A3 A 6 7.06
8. duiliy st 4 4.71
12, ot DX P IR 28 I 23 A 18 21. 18
13. 4R 1 1.18
B (REIR 6 )E) 85 100. 00

H 3% 4 Al PU s 2o A R B 105 )8
R 53Ry 10 For A XA, Bai i g3k 62 J& |, o
S0 JE A 72. 93% , T A A JE AL 23 R
AP AR L A JE B 27.07% , WK, 1R R oK
Vb VARG AR AW X R BAR A —E
AT By A ARG P 25
3.3 FEYREAESH
3.3.1 YEHUSEIT I

1) BHO B 251

PUE Bl S A A A 188 B, LARHA T % Fh
(R ASCa S AT W 76 L o A ) R ) 8 S 4 0
N5 EES),

3R 5 IR A & 50 R DL BRI 9
Bl HAEAR B ME IR K . 22} (Orchidaceae ) (45
J&/129 Ff1) $5 3Bl ( Rubiaceae) (38 J&/99 Ff) . %
Bl ( Compositae ) (45 J&/88 Fi) . #i Bl ( Lauraceae )
(13 J&/71 Fl) 523} Bl ( Fagaceae) (5 J&/71 Ff) 3%
1B} (Rosaceae) (25 JE/68 i) \MEIE AEHL ( Papilion-
aceae) (30 J&/65 Fl) . ZFF(Moraceae) (5 J&/52 Fl)

*5 AEBREEMFEDHAMAOKSHEK
Tab.5 Species quantity structure within families of
seed plants in Xichou County

B Nk EEC Sk R A
/B % /S /% /R /%

oY

18 1 R 38 20.21 38 457 38 1.71
Eo~sFmA 62 3298 100 12.02 202 9.07
& 6~20 FHYBL 57 30.32 254 30.53 610 27.40
FH2~50FRYRE 22 11.70 202 24.28 681  30.59
HZOFREME 9 479 238 28.61 695  31.22

&1t 188 100.00 832 100.00 2226 100.00

VIS ARAE} (Poaceae ) (32 J@/52 #) , [ikpg#l
ST AR R} X SERE N BT A 5 59 ) R L P wE
BApFAL FP RSB 31, 22% , 2 P W5 EL R T HL )
BRI L LS 5 21 ~ 50 ARt R A4l
Wy IR A B R 2 — 6T 22 B 681 Fif, LAl
FHIYIF B 30. 59% , 41 K FF ( Euphorbiaceae )
(23 J&/50 Ff1) A} (Urticaceae ) (13 J&/46 Fli) |
IIASEL ( Theaceae ) (7 J&/39 Ff1) | 45 4 4+ Bk ( Myrsi-
naceae) (5 J&/39 ) . E & Fl ( Gesneriaceae ) (18
J&/39 Fi) %% & 6~20 R RHL 57 B} 610 J&, oL il
TAHYIFR BB 27. 40% , WP FE L ( Umbelliferae )
(11 J&/20 F) . & 25 ¥ #} ( Mimosaceae ) (8 J&/19
) . Z 28l (Scrophulariaceae ) (14 J&/19 Ff)  Je T
BEBE( Apocynaceae) (12 J&/18 1) A F#} ( Styra-
caceae) (5 J&/17 #) %% ; LidnY 88 ML AT
FHEEN 46. 81% , 3 694 J& 1986 Fh, 4351 5 & b
BB 83. 42% .89. 21% . MBLT B J& 9 A b 4 ok
A IR LR P LA AR X R A FK

2) J@ W B i 45k 3 b

PaE Bl sk R AR 832 J& , LU JE N A 4L
TR KX 2L JE B SR Sy 4 K (3R 6) .

M 6 I, & — 2R 2 i, & 20 AL
LREAT 4 8 R E TSRO IMER R B8 ( Ficus )
(44 F) A5 & (llex) (30 Fl) A1 8KJE ( Lithocarpus )
(28 F) UL K E & ( Polygonum) (21 Fi) , 3 123 Fir,
AR AR U 5. 53% 5 & 6~20 FHIGJE LA
81 )&, 3L 794 Fr; & 2~ 5 Ay E LA 310 J& 3k 872
it 02 4 MR SFH PR R 21— A U
| APy JE A 437 &, 4 437 B, FERFAEY R
JE T, AR 1 T 2 v i B A A A
HRER I, B T XN = & R TR 2 R X
ofg G VF 2 A0S TR JE S SR E | e s K s
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*6 HEBHBEEMFEYNENMAOESHNK
Tab. 6 Species quantity structure within genera of

seed plants in Xichou County

JE %k Hi kb Tifi gl Hi kb

HESR /)& /% /T /%
125 1 Fhi g 437 52.52 437 19. 63
2~5F)E 310 37.26 872 39.17
& 6~20 FlY R 81 9.74 794 35.67
20 AL ERJE 4 0.48 123 5.53
it 832 100. 00 2226 100. 00

( Manglietiastrum ) . W K J& ( Tsoongiodendron) | Jy
7158 J& ( Cucubalus) | [RIEhAE & ( Homocodon) A %)@
( Hancockia) %,
3.3.2 BHMIRRL 53 934

A SAE 45 252> R RE 4 X R B9 R0 oA
e R v g SRy 832 IR AR 43 14 441
Al (R 7).,

x7 EHBEEMTFEOENSHXER
Tab.7 Areal—types of the genera of seed plants in
Xichou County

R ARIEAR ke

a3 X

/)@ /%

B8 T A ) 42 —

2. Z SR 147 18.61
3. HRH S RN R 5 1] T 431 39 4.94
4. IHHFH 60 7.59
5. B N 2 B PRI A A 74 9.37
6. FAHE N 2 Sty A i 4 A 34 4.30
7. PR 175 22.15
8. Jbika oA 83 10. 51
9. FRWE S ALSE IR Wi 43 A7 39 4.94
10. [HHH S A 4347 31 3.92
L1 SRS 43 4 0.51
12, Mg DX PGS 2 I S A 4 0.51
14, RW5rA5 77 9.75
15. W ERA 23 2.91
ARSI T )E) 790 100. 00

1) s oA

P oA g (2~7 W) A5 529 @, RS
MUBEE 66.96% (AN T AR )E ) |, Hod LAk
WA A Rl e 22 | R AR K I o A e 2 B 2SR

175 J& , i 1 22, 15% , R B 1 IXC 5l N Fl 7 A ) s IX.
FHOT S TN IX R A B R 2l
AR B A S I A B A 147 T8
L 18. 61% ; 7 M2 P 2 #4425 AL Y s
74 )&, At 9. 37% ; IH A 341 73 A6 JE 3L 60 & |
07 L 7. 59% ; B o3 A Ja v o b AR Ay 7 A 2 A
G302 S RN i S U 1) DB 3 A1 R Rty ST
FEIA IR AR, S0k 39 JE AN 34 T8, i gy
SR 4. 94% 1 4.30%

2) it 53 A 8

el oA s (8 ~ 15 1) A 261 J&, i Fh ¥ 1E
Py S B AN 30. 04% (NIRRT A E ) iR 4
A7 g 2B LA IR AT 4347 B ) JE AR 0 A AL
R FEE, AR R B R Z A 83 &, 4
I 10.51% ; oIRGB AR WA BB &, A 77 J&, o
. 9.75%,

VO s BT HE ) X R R, XN 4 A Y
e3E K JE AR SR W8 ( Bretschneidera ) | 2 T 3 J&
( Eberhardiia) “5 33255 ity B R 7 BN, %
IR R EA 2B 2 B At oD 7 AR
X3RN A3 A R = BHE YA 29 i, A5y 1)
LR N SR SN N S Y 7/ s ]
8.96% .18. 18% VA F 46. 15% , 3643 R T X A )
X R,

25 L RTIR VG ELFR AR ) R 0 X ) B
KIRE L WX R R E 2% X X
AU E, SR WAEY X R R K%, R
FHEIRA Ry . S3Ah, KISN VR 20 2 1 R FTE Y
PP FE4r R WL T 2 X RE ) X 2R 4y 1k
3.4 BRGBEY SN
3.4.1 BERERRIPFEEY

HR A ¢ 58 5 AR 47 5 AR B W 44 SR (2021
AF) )P P LA R S A BT A A 99 F
o7 PG LA R S 3. 94% P E R — R
SRR ALY 6 B, B R g S AR A AR Y
93 fil(£8) .,

3.4.2 ZHAERRIPEEEY

HRAE 2= P 48 o a5 DR 7 B A A ) 44 SR (2023
AR Y I LA 2 A S A A A 3 Fh
(%8),

3.4.3 ZEHHEY

B A5G (CR) (BifE (EN) F15
fE(VU)3 ANEL R RIS EA Y £ FE
PELT (04 S — = SR 6 (2020 4R ) )Y P s B3t
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B2 ALY 192 B, o T R L 2k RE A R R
7.63% , FerpH A5 (CR) #1919 B, G (EN) A8 %)
56 Flt, Gy e (VU) M4 117 B 32 5 RhAR H2 4
PR 2ESY RIS 8 A AR TR 11 Fh, B AE D
173 #1(% 8)
3.4.4 R/NFHEEEYD

HRYE( = 1 A /IR BT A AR W R 47 42 57 (2022
AERR) Y PR S 2 B A W NP B A A
Yy 6 T B0 Z mE Y, Horb 3 Ok [ R A
BPAEAY) 1 PN = R A FE SR B AR (3R 8)

*8 HEHELHmMTENER
Tab.8 List of rare and endangered plants in Xichou County

b =
VAN
3 CITES
¥ R
2 4 wy (my WOHER
= o % A
) %
1 BRA HEX—% & EN
2 L5 K Taxus chinensis xR —%% VU 11
3 ®HAGKS Taxus chinensis E xR —% 11
var. mairei
4 AREAR HR—% CR
5 84982 Paphiopedilum F—R EN 1
purpuratum
6  EBYL>% Paphiopedilum R vu 1
villosum
7 WhlE AL Phlegmariurus henryi  FEIFR 2% Vu
8 A 2=y A Phlegmariurus [ % 4%
Sfargesii
9 FRHESERERER Angiopteris fokiensis [EFR 4%
10 S5 JREBR Angiopteris ExR %
hokouensis
11 Bl EZE %
12 JRUATE R IR Archangiopteris E xR %%
henryi
13 BRI BRE R AR S PR R ER 4
Archangiopteris subrotundata
14 4BM Cibotium barometz ExRE % 11
15 HIERSRY Alsophila costularis ExX % I
16 KRB Gymnosphaera E xR %% 11
gigantea
17 F38KBR Brainea insignis ER % VU
18 HAZ Pseudotsuga sinensis ER %
19 &4k Pseudolarix amabilis ExR % VU
20 FEEEM Fokienia hodginsii ER K VU
21 NGERNEN Pocdocarpus Ex Y VU
brevifolius
22 H H Pocdocarpus neriifolius EXR % VU I
23 SGFEH Pocdocarpus imbricatus ER K VU
24 B =48 Cephalotaxus olivert Ex % VU

.85 -
&gRS8
%
¥ " P iy
5 wy (p B MR
) i £
25 =MMAER Amentotaxus ExE % & VU
yunnanensts
26 KEEAZ Alcimandra cathcartii  HFR 2% VU
27  FEARIE Manglietia aromatica HxR % CR
28 KRAE Manglietia grandis ER % EN
29 KIMAKFE Manglietia megaphylla 5 —%% EN
30 mEIEREAR ER % VU
Parakmeria yunnanensis
31 MW Hicium difengpi F% % EN
32 R Machilus pingii E% % EN
33\ Dysosma versipellis EHR %K VU
34 AHEEE Corydalis saxicola ER %K Vu
35 4574 Fagopyrum dibotrys S e
36 JEHNZE Camellia crassicolumna — FE%H %% VU
37  FKJEZK Camellia gymnogyna Ex 2%
38 JTPUZE Camellia kwangsiensis ER K VU
var. kwangsiensis
39 BEJTVEAS Camellia FHxK % VU
kwangsiensis var. kwangnanica
40 B Camellia sinensis var. ExRE %
pubilimba
41 KFEZ Camellia taliensis ER %
42 WK Burretiodendron hsienmu R % VU
43 JHHA Craigia yunnanensis FER % EN
44 RAEFIKH 2 Rosa odorata HR %
var. gigantea
45  JBIJELT T Ormosia fordiana ER %
46  FEMA Ormosia henryi Ex% % VU
47 HEPGAR Sophora tonkinensis Ex% % VU
48 PEEETT X ER % CR
49 KM Zelkova schneideriana  ER 2%
50 I EE Amoora ouangliensis ER K VU
51  ZI#5 Toona ciliata Hx Y
52 WMk Annamocarya sinensis Ex% % & EN
53 & TWE Parepigynum funingense ER %% EN
54  =HIHIAT Lycium yunnanense HE % VU
55  KHRZE Siliquamomum HZE % & CR
tonkinense
56 R EME Paris cronquistii ER Y VU
57 VEWETEARE Paris cronquistii ER Y CR
var. xichouensis
58  L0—A%AE Paris polyphylla E% % VU
var. chinensis
59 MM Paris polyphylla var. Ex % VU
yunnanensts
60 FEIEAE Paris vietnamensis ER % VU
61  #EEE Caryota urens EZE % Vu




$ 86 - kAl 8 2 K 515
ZR8 ZR8
37 37
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CITES , CITES
e o e Rl
o 4 m (R Joy B SR = 4 mu (R Joy B sk
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62 44k Anoectochilus roxburghii  [EFR EN 1II 99 {ASRM Bretschneidera sinensis ER %
63 FLAS2E Cremastra appendiculata  FEFR _ % vu I 100 CH:FE % Michelia lacei BHRYT & EN
64 VB 2E Cymbidium cyperifolium — FZ 2% VU 11 101 KBRS Pyrenaria BEMA B CR
65 K% Cymbidium erythraeum [E % 4% VU 11 oblongicarpa
IES . ibeticum B ALY
66 2% Cymbidium faberi 5% I 102 VURLLIZERT Huodendron tibeticum 8 9340
67 ZAt>% Cymbidium floribundum — [EFR 4 Vu 1 103 38R " Cycas revoluta cRo I
104 HEERB Beilschmiedi CR
68  F% Cymbidium goeringii ER % VU 1I Ti% ?ﬁﬁ crsclmmeaia
cylindrica
FE% Cymbidi Bt ;
69 &= Cymbidium kanran E R 9% VU 1II 105 RRIEHEI G Syndiclis CR
70  FEJUAE L Cymbidium ER % EN II marlipoensis
qiubeiense 106 PHBAEN AR Syndiclis sichourensis CR
B2 Cymbidi i —Y , .
71 #3532 Cymbidium sinense ER % Vu 1 107 EHTG Cylindrokelupha CR
72 HE % Cymbidium lowianum E xR %% EN 1II xichouensis
73 EPIRA S Dendrobium aduncum  EZH 4% VU 11 108 ZIEH# Castanopsis rufotomentosa CR
74 B4 Dendrobium EZE % Vvu 1l 109 4 F &K Cyclobalanopsis CR
aurantiacum var. denneanum Jinpinensis
75 KIrA R Dendrobium EHR % EN I 110 FEBE TP Euonymus CR
brymerianum percoriaceus
76 HAEA S Dendrobium ER % Vu 1 111 JHIEHR Dimocarpus yunnanensis CR
chrysanthum 112 BIkEE4 Ardisia alutacea CR
A i | K Y ,
77 Ui Eﬁjr Dendrobium R vu I 113 ®gRAE Huperzia serrata EN
Sfimbriatum B
) 114 LI BT AR Cyrtomium hemioniti EN
78  JEFEL R Dendrobium ER % CR 1I PAPR Coyrtomium Remtonttis
guangxiense 115  JErHEAR Cyrtomium grossum EN
79 HANFi i Dendrobium hancockii  FEIZ —%% EN I 116 7k Oleandra undulata EN
80 Witk A il Dendrobium henryi E R %% 11 17 - Ginkgo biloba EN
SN y
81 B4 Dendrobium lindleyi FE xR %% I 118 FRBEK Michelia fulva EN
82 FEAEAft Dendrobium loddigesii  EIFR — 2k vu 1 119 4 Alseodaphne gracilis EN
83 B Dendrobium lohohense E% — % EN I 120 PN Alseodaphne EN
KHEE Dendrob . M5 - - sichourensis
84 KA 1 ic _ X R
) i enrovum fongteornit . % 121 BFN4E Machilus pyramidalis EN
85  HZEA M Dendrobi H K% I .
o erarovum 122 ByEM AR Dichocarpum EN
moniliforme
i S hypoglaucum
86  A1ff’t Dendrobi bil —% VU 11 .
t Dendrobium nobile 123 wikg i Pittosporum EN
87 W A8 Dendrobium officinale % 4% EN 11 busifolium
88 BRAEAI it Dendrobium IR % il 124 L BFRIGEBE Actinidia rufotricha EN
thyrsy e
yrsiflorum 125 Pk Syzygium EN
89 A& A8 Dendrobium wilsonii E R %% CR 1I brachythyrsum
90 PHWEAT i Dendrobium xichouense % — 4% CR I 126 MPKSELE Sterculia impressinervis EN
91  FEMERZ Epigeneium amplum — ER %% 11 127 BESSHEAR Eriobotrya EN
92 e Afit Flickingeria fimbriata  ER %% Il malipoensis
93 A M2 Paphiopedilum ExR % vu 1 128 IR 4148 Photinia beckii EN
hirsutissimum 129  KEBREA Pygeum oblongum EN
94 REM-Y122 Paphiopedilum EE vu 1 130 & F Entada phaseoloides EN
micranthum 131 B9 Dalbergia assamica EN 1
Sl It 2 . . .. s — g
95  HEVHBINE: Phalaenopsis wilsonii  ER 4% vu I 132 F§MTUF Euonymus ficoides EN
s .. oy
96  EE 2% Pleione bulbocodioides B R 2% 11 133 254 Litehi chinensis EN
J | vOCCT <) -
97  k¥A>% Renanthera coccinea E xR 9% EN 11 134 O ILER Turpinia EN
98 X Bletilla striata ES EN 1I subsessilifolia
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P & R po & ER
135 £k#2F:E9 Rhododendron EN 173 5% H ##¥ Dalbergia henryana vu I
lineardobum 174 % 4E5 Spatholobus suberectus VU
136 A FA# Alniphyllum eberhardtii EN 175 ZREWETE Stachyurus VU
137 ZEEIWL Symplocos pilosa EN yunnanensis
138 BBERIEH Viburnum foetidum EN 176 FamHEISCEE Distyliopsis laurifolia VU
var. ceanothoides 177  5ERR Mytillaria laosensis VU
139 W ohid B ¥ Lysimachia EN 178 WAk Lithocarpus fohaiensis vu
tenyuehensis 179  4XM¥5 Ficus chartacea VU
I s T
140 WM REEEE Chirita EN 180  TCHRALM#A Ficus chartacea VU
anachoreta
var. torulosa
P e .
141 ZIHF &2 Arisaema calcareum EN 181 SN Fieus guizhouensis VU
142 #8853 35 Dioscorea persimilis EN 182 W Ficus laevis VU
143 RIHE 1 Cjala'mus oxycarpus EN 183 WM T Euonymus salicifolius VU
var. angustifolius
. 184 FBHLAK Gomphandra mollis vu
144 /NH X Bletilla formosana EN 1I .-
185 i LEIEM Nothapodytes VU
145  FEAEH X Bletilla ochracea EN 1I M BAIER Nothapodytes
obscura
146 A% Hancocki ifl EN 1II
6 {:4 (irlror ia uniflora 186  ENJEIEIK Balanophora fungosa VU
147 nH rﬂ])&: Panisea yunnanensis EN- I 187  KAHA JLZS Berchemia longipes VU
148 SCIIA{IlBk Pholidota wenshanica EN 1I 188 HIBE* Juglans regia VU
149 AAMFBR Psil d vu N x
t’éi?’{\ ot mudum 189 Yut%#k ™ Juglans sigillata VU
150  Z=Hikk Antrophyum henryi vu 190 HHIHE Prercarya tonkinensis VU
P -~ .o ..
151 {,tﬁ/l\lﬁf Manglietia forrestii VU 191 KBRS Dendropanaz VU
152 PHWEE R VU macrocarpus
153 HA T Michelia xanthantha vu 192 SRR Vaccinium VU
154 MG Tsoongiodendron odorum Vu brevipedicellatum
155 H¥J% Kadsura coccinea vu 193 XA LLZEAF] Huodendron VU
156 YR Beilschmiedia fasciata VU biaristatum
157 ViW5EAE Beilschmiedia A1) 194  AKJRZL Rehderodendron VU
sichourensis macrocarpum
158 Ji#E/\HJR Holboellia VU 195 &K F Strychnos ignatii VU
brachyandra 196  ZL Kk Knoxia valerianoides VU
159  ¥FAJK Stauntonia chinensis VU 197 {1444 Uncaria lancifolia VU
160  hHEME Capparis masaikai VU 198 Bk Wendlandia VU
161 /NRHESE Viola mucronulifera VU pingpienensts
162 MHLILIFEIR Helicia silvicola VU 199  Z=FERUE A Dipelta yunnanensis VU
163 A JHEME Casearia tardieuae VU 200 ZAES} Plumbago indica VU
164 KILAERE Trichosanthes kerrii VU 201 5 4il Solanum deflexicarpum VU
165 EHAS ™ Camellia sinensis var. VU 202 T & Lagarosolen hispidus VU
assamica 203 BB EE Oreocharis VU
166 2% * Camellia sinensis VU cordato—ovata
167 5% ARk Actinidia henryi VU 204 HR Amomum tsao—ko VU
168 R BRERk Actinidia rudis var. VU 205 EBFEAL Hedychium villosum VU
rudis 206 JEEENG Polygonatum kingianum vu
169  JEZERRENE Actinidia rudis var. VU 207 75 1IEE R Dioscorea delavayi VU
glabricaulis 208 VH A 5% Bulbophyllum Vu 1
170 TRE/KRE Saurauvia miniata VU psittacoglossum
171 E3HMIE Elaeocarpus laoticus VU 209 4R T 2% Bulbophyllum VU I
172 /NHAEME Eriobotrya seguinii vu stenobulbon
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VAN
S CITES 8
7 e HL B i
W Fi oy W
<y F FR T ek 2 R B
=) 9
K >4 BRI B BT ] AR
210 VHEFEFE 22 Calanthe herbacea vu 1 SR A Eﬁ}u\ﬁi Rl & T DA B PG
B (IX)
211 S JERERE 22 Cleisostoma VU 11
striatum 9%”—]% M%fﬁﬁ,rﬁ‘\ \r‘ﬁ\ﬁ‘}l\l \‘/Iﬂﬁ‘(ﬁﬂf'ﬂ\lm
212 HAET B Coelogyne vu 1 NI ()
leucantha AMHAES AT LR
213 BRAEDEER Coclogyne VU B 1 GF TR BN OSURAN
punctulata
NATIE T 3 5 3 E)s] = &)
214 JEHEBEM Goodyera henryi vu 1 E: R ﬁlﬂii’gi‘%( ‘:P Eiath \">> %g<< =i \">> ©
215 BEXH Liparis balansae VU 11
216 SEAERTIS Phaius mishmensis VU 1 F10 EHESHHIRNREY
217 K EANBE Pholidota longipes VU I Tab. 10 Invasive alien plants distributed in Xichou County
218  ZEJB 2% Vanda concolor VU 1 5= 4 JE =
219 /NEEAT Chimonocalamus dumosus VU 1 +3H3F Chenopodium ambrosioides A
220 [Kﬁ'fé“/l"][' qhimonocalamus VU ) e, g
OnguseuLLs Alternanthera philoxeroides
& ey % ; N N
221 SR Chlmonmalamu& vu 3 H00 Amaranthus spinosus PHF N
makuanensis
222 HUfifill A% Opuntia monacantha 11 4 #5 Anredera cordifolia ety I
223 AE ek Euphorbia prostrata I 5 BRZEPE Ageratina adenophora =57 Af
224 Z 3L Dalbergia rimosa 1 6 #ETH] Ageratum conyzoides e
225  FCMEEHE Dalbergia stipulacea il 7 YELHE Bidens pilosa eS|
226 VEES TR Dalbergia yunnanensis I 8 KHLEL Chromolaena odorata rh &
227 ZRMHALF Orchidaceae spp. I 9 JNEEVE Conyza canadensis b3
228  SEJME Gnetum montanum I 10 FRITENEL Conyza sumatrensis FEES
/iCR ﬁ*&}%;#hﬁ,EN ﬁ/ﬁ/ﬁ’%ﬁ,VU 7%] %/%)#hﬁ, * 7%75%}(‘ 11 ugﬁﬁh Solanum khasianum E@
B 12 TLNETE Ipomoea cairica HATAEI B I
— 13 e )/ 2
3.4.5 GINE B/FBZ\IJ%/L}QI(] Bt S A 97 [;;:’iq: pomoea purpurea i Iaﬂ% .
- _ . 14 9P} Lantana camara Har LN
HR A WA BB A sl A 0 o [ B B2 5 3 2 (2023 s e -
N Juk vena fatua XK. 16}
AE) )P P B SR T CITES B S ) 4 -
16 JUHRFE Eichhornia crassipes i

Wy 142 Fi L PEIE S AR ) SR 5. 65% R
AW 3 R RRTAEY) 5 R BEARY) 134 B, =R}
Y2 A 124 B BRAFeEge =2 Rt gh=s 2eargn
ZRER R TR, HAth =R 9%,
3.5 I FEWM I

TEAS YR B A0 A ok 72 ey | 00 I L 4 S 4
Y 5 0,550 . 1 9 EK >4 (Hoya vanguviengiensis) .
FEIK i 22 (Monotropa callistoma ) AR 1L ( Melodinus
Susiformis) A" T A B & (Lysionotus petelotii) i E
W5 (Cajanus goensis) (2 9,K 1),
3.6 SMRNEEDWT

HRARE b Ah ok A {2 W i 44 BRL (B — it ~ S DY
) YL R A BEA SR AR W Bl 44 5 (2023
AR) ) PR B SR SR ARAEYI R 16 Fl
(£ 10),

4 4 it

T R Vs B AR 2R R DR
AU 2 515 B, SR8 T 230 #4937 J& ., Hrp,
AR FNBR ALY 42 B 105 J& 289 Ff, 4 TAEHY 9
Bl 16 J& 26 F WA 179 B 816 J& 2200 F, £
AR Y P IR R A BB B ERRR B
TERRBHN A B R EL, X LE B N W A B AE 20 R LA
Fs AR PR BB 2R PE R SR AR
TR SRR BOE LR REPRUR AR} X SR
PIFPECIITE S0 R DL L B Tz KRR, TR
R, LAE 2~5 B0 JE I8 6 ~20 FfGJE 0 3=, 31X
PRI S8 N ARG 4R R S 73. 16%

-l
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Fig. 1 Newly recorded plant species in Xichou County
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Species Diversity of Amphibians and Reptiles in Lixian County of
Hunan Province

GONG Lingxuan'?, DENG Zeshuai', LUO Yao', LI Lei', ZHENG Wenbao',
ZHAO Feng’, TIAN Xianghua®, YANG Daode'
(1. Institute of Wildlife Conservation, Central South University of Forestry and Technology, Changsha 410004, China;
2. Hunan Survey and Design Institute of Agriculture, Forestry and Industry Co., Litd., Changsha 410004, China;
3. Forestry Bureau of Lixian County, Changde, Hunan 415000, China)

Abstract: The background survey of biodiversity resources is an important foundation for strengthening
the scientific protection and management of biodiversity, and provides an effective basis for formulating
effective protection measures and management strategies. In early June and mid to late August 2022, the
amphibians and reptile resources in Lixian County were surveyed using the sample line method and the
visit survey method. This survey recorded 23 species of amphibians from 2 orders and 8 families, and 26

species of reptiles from 2 orders and 10 families. A total of 16 amphibian and 1 reptile species were de-
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tected using the environmental DNA (eDNA) meta barcoding technique, five of which were species not

surveyed by the sample line method. The composition of the fauna was dominated by 26 Oriental species,

followed by 23 widespread species, with no Palaearctic species recorded. Among them, Hoplobatrachus

chinensis, Mauremys reevesii and Tylototriton broadoridgus were listed as national second-class key pro-

tected wild animals; 33 species were listed as Hunan provincial key protected wild animals; 29 species

were terrestrial wild animals recognized for having important ecological, scientific and social value; 4,

10, and 7 species were respectively categorized as endangered ( EN), vulnerable (VU), and near

threatened (NT) in the China Biodiversity Red List.

Key words: amphibians and peptiles; species diversity ; eDNA metabarcoding technology ; fauna; ewlog-

ical type; Lixian County of Hunan Province
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Fig.1 Location map of Lixian County in Hunan Province
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Tab.1 Catalogue, fauna, ecological type, resource quantity and protection level of amphibians in Lixian County
= .
HRH e KI5 WU Cynops orientalis C + EfE 3,3 eDNA #5:i TQ
Caudata  Salamandridae o c . B 3. eDNA K 10
Tylototriton broadoridgus I B T
TREH  fERl Megophryidae  IRJH FIUE Megophrys boettgeri cs + Tife 35 eDNA A3 TR
Amura B Ranidac HE5LE Odorrana schmackeri cs T 0 FRAESRMEE DNA KMl R
TRkt Hylarana guentheri CSSW  ++  Ffe RAET LS  eDNA K0
BRI Rana zhenhaiensis CS ++  JfE KA MEE eDNA KT TQ
FEFEMAE Rana hanluica cs ++ &g il eDNA K5l TQ
- BE M Rana jiemusxiensis o + bli[en il RAE B IES TQ
VKR K i Hylarana latouchii cs + JTfe KAWL eDNA KT TQ
BEEIREE: Pelophylax nigromaculatus W +++ RS it FALTOUEE [ eDNA F5:i Q
WAL FE e Pelophylax hubeiensis C ++ e RAETOUEE [ eDNA A5l
WEIREL Bufonidae  HARUELR Bufo gargarizans w +++  TfE 3 KAWL eDNA I TQ
W ERE A3 RRIZ Wi Polypedates braueri CSSW  + Jefe 3 R R A
Rhacophoridac Mt Zhangixalus dennysi W o RfE 3N RESWE A
BERRIZ i Polypedates megacephalus ~— CSSW + Tofé 3 SRAE R WLEE
SRR BBkt Fejervarya multistriata cs +++  Ife FAER UL eDNA Kl TQ
Rhacophoridae JHaEE Quasipaa spinosa cs o B W RAESOUEE DNA K R
WM Quasipaa boulengeri W + 216 it SRAE Bk UL
FE8ui: Hoplobatrachus chinensis cs +++ PifE II FAEB UL e DNA A1l Q
it} Microhylidae WS Microhyla fissipes W +++  TfE i FAEMEL eDNA K TQ
INIRBER A Microhyla heymonsi CSSW  +++  Tofs il SR ES TQ
HLZ B0 Microhyla butleri CSSW  + TfE I FAETBMEL eDNA KM TQ
Hi R Hylidae = i Hyla chinensis W + xIfe EVTE A A

E MR R T W ERFS AR, C R EAY,CS Rmd b —Sed KA, CSSW R e P —fd— @@ RAY TR E P +++ KT
KA+ R T IA ARTHRAR R EANFPIATER R ESBRYPHFALEIN 3EAFTATEES AF AOMEGEA
FAY, AT AGLT EESRYPE ALY, W I EAFIET LAY B FR 5HAY) (CITES) W& IR 5 A3,
TABEFHAESER P R AFTAAKRE TQ A 7B — KA TR A FTHEB—RAKE, Q A F#HAKE A RTHBEE, TH,

TR, KR RCERA St h A R K g
MABERTF S, 20 A0 TR AUK F T, AR
WG KB AR £ e B PR SE, 20 A
THEMN TR FNRAE R A AR QR A A
Pk iig, 200 A0 T T A RIS,
3.5 A[E R0 FAETIT 3 F R ELIK
6 HnAn 8 Afy, /sl 2 Mishyy 414 H
602 H, Horf PRl | S B O R e S K0 D B
ol , A PR BCRCR: Fi s 5 TR AR Ao LB i B R b e
R AEED X AT RE W A D 8 A
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Tab.2 Catalogue, fauna, ecological type, resource quantity and protection level of reptiles in Lixian County

- s &
g B i e '€ ¥
ek H Hifa Bl Geoemydidae L Mauremys reevesii w + Wi I AEVIH A D
Testudines et Trionychidae HPAEHE Trionyx sinensis W v ¥ifE il DNA D
FigkH BEEFL Gekkonidae ZYCRERE Gekko japonicus CS ++ JfE 350 AR B B
Squamata gy R Seincidae  SIUEHT Sphenomorphus indicus W I 3,9 AR ML B
W [E 47 )81 Plestiodon chinensis \4 + JfG 35 RAE ML B
R IETF Plestiodon elegans W + Jofe 3 RAE B B
B I5F} Lacertidae ALE M Takydromus septentrionalis W + Jofe 350 VT B
Wik ARl Colubridae F4EME Lycodon rufozonatus A\ +++ g 353 KA LE B
THBYE Elaphe carinata w + Wifs 39 RAE T A E
5 8¢ Elaphe taeniura \4 ++ 51 353 RAE ML E
IKEWE Pryas korros CS + & 3;H R MEL B
B K50 Pryas dhumnades CSSW ++ 16 353 SRAE T AR F
RFFUE Cyclophiops major w + Tfe 3 PR F
F IR Euprepiophis mandarinus w + 51 3; RAE T A E
INEHRME Elaphe anomala W + 5 e 39 RAE B AL B
L8 BIIE Oocatochus rufodorsatus \\Y + Jfe 35 RAETILE E
IKIWEERL Natricidae — FRBESIAEIE Rhabdophis tigrinus A\ + Tfe 353 SRAE T AR E
WBREHAIEIE Xenochrophis flavipunctatus — CSSW T fe i RAEBOMEE D
LAY Trimerodytes percarinatus CSSW s 3; RAE T A D
IREETEFIE Sinonatrix annularis CS + blinen 350 FEVIA D
HHENEHEME Hebius craspedogaster W + Jofe 350 AR B D
KR Homalopsidae W EI 7K ¢ Enhydris chinensis cs + PHIE b PR D
IR G5 EF} Elapidae BRIRUE Bungarus multicinctus CSSW  ++ G 35 RAEBOMEE E
FHUIRBENE Naja atra CS + PG 39 B I EVIE A B
R} Viperidae SR Gloydius brevicaudus w ++ i fE 39 RAE B B
AT WE Trimeresurus stejnegeri W ++ Tfe 3 AR B A F

E R EDDASEAF BEATHALBLER CEATFTRER D ATRBR ERTHABERE P ETFHABR

SN 43R 2. 401 F1 0. 756, 75 B W Fl S RE A
T, PIREICA T sh W o A £ & s Pielou 2] FEFR BN
0. 461, IR A B 5 T AL R, R R P
[ B A AN 5] IR Pielou Y5)BEFEEEY/ N,

4 Wig 5%

4.1 AL AR eDNA EERALK MR L1
eDNA 7 ZR ARG B A e £ BIRE LRk P AR
ZRC R UEW] T AR PR Sl P I A A b Rl AT
P, HA PR R AR O ESEOLL  Pi s 2
REPETR AR B T T e B ik
PTG I 4 DR L R/IN | Ie P R A A A 5 2 PR 3R
MELUE AR VL R A K B, T eDNA 7% 252 i A

FARW AT RN X BN R RRIR XN E WA 26
T A I B TR AR . eDNA 2% 5T A A6 T 52 A ik
AT S B 2 b DA AR R R 0B 20 SR Rl et . (HLIR]
ik R Ry AT Sl 0 1 A A2 A M B 2 AT 2
VRIS I A — 2 R K
2B S AE AR S 25 B ARAR ISR FLPR R (3
i B JR - h P I 75 20 2 A HE K AR B 7 AR
SEMFIA) A, A HT eDNA BEAHIRAE

eDNA 72 55 ARG I 452 A 6T €A 3l 490 1) % 5 0]
BAFHE—E B , BLR AU B 1 Fp A 3%
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Fig.3 Relative abundance of amphibians and reptiles in Lixian County during June and August
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Tab.3 Species diversity index of amphibians and

reptiles in Lixian County

Shannon—

Wiene Simpso L]
A iener 1M n A1 BE
Hpp AU T
B B sk eI
" (2) )
(H)
[ELEZIEY] 23 1016  2.515 0. 764 0. 496
| CERRmILY] 26 117 2.249 0. 646 0.428

4.2 5HsEHEAXILL

18 B PIEAT S Y B IR A IR Bk AL D BRI
FEI) P VM A ] 5 1 2 el v L b R I
AR XTI T H AR s 5K 4, R A TT
RFWSCHENE, MRS U g 5L S e sk
HI PR ICA T Py At 38 Fb, Forh iy s i 45 v Y ik 42
e | e )RR | v e T R 2 5 7 [ 9 A A A
JReAbFEIC S, 0D S S b AR TS T B (Hyla
annectans) 5 L1 BE B8 ( Gekko hokouensis) A3 B ¢
( Pryas mucosa) ¥IASJ& TG B2 150 7 B X HLiJs
ER G R ST 27 i i e SN Z 25
AL SEAE N A 7 B D s e il sk T Rl
FAuE (HIIR eDNA 75 45 T8 A A U 5 A HH ¥R I £

WE TR A 002 DR 79 A A o T o A A A 7R A
N, GPBRIR A BRI SN E ) e LR
AT T EAE T L H B RAR Y e DNA AEAS il 13 58
HPEWEAAE e, (HIE B mr R A 8 R & IR S A
W GEEPEMR I SCARAAAE , D AT B — 2 i A A
R

T8 B PRI O B A, JE B R AR, S BRI |
JCAT S AT JE PR B B — AR R A e S 3] 23
FHPIRG SN 26 FhICTT sh¥ , K 2800 & WA, A
BB, NP IX RAKE , A B3 HN
IR FRT AR R R R B AT, AR R
PIATICS T i o IR AR AE AN AR B BCIR , N — 28 I
PP T Bl 01 W, % s 32 472 85 A= 50 40 W R
AU R AR, LA BRI A AL R
IR A e R AL 1L A bR S S i i i S B4
B SC N B2 TAERRTR 5 sk 5 A sh 4 ¢ U G4
B AL ARk 4R R R A s i BN, A
W L RS L 2a S L[S NG S i 7 R
Bt o ARk By o 0 B R ALy A AR A 5 5
FLTH RN XF, B P kA K 5 A 4 A
RAZES BT HF IR AR
A KRG EINAE AT R A X Rk W B it I
B b —F 5
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A Newly Recorded Species of Diospyros ( Ebenaceae) from China

LIU Qun'**, CHEN Wenhong®, LYU Ling*, HUANG Qing**, ZHANG Jinguo’,
FAN Changli*, SHUI Yumin®
(1. College of Pu’er Tea, West Yunnan University of Applied Sciences, Pu’er, Yunnan 665000, China;
2. Yunnan Key Laboratory of Plant Diversity and Biogeography, Kunming Institute of Botany, Chinese Academy of Sciences,
Kunming 650201, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China;
4. School of Ecology and Environmental Science, Yunnan University, Kunming 650091, China;

5. Maguan Gulinging Provincial Nature Reserve Management and Protection Bureau, Wenshan, Yunnan 663701, China)

Abstract: To explore the species diversity characteristics of Diospyros L. in the 25 hm* forest dynamics
plot located in the karst tropical rainforest in Gulinging of Maguan County, this study systematically ex-
amined the plant species surveyed in southeastern Yunnan using morphological and anatomical methods.
As a result, Diospyros pilosiuscula G. Don was identified as a newly recorded species in China. The mor-
phological characteristics and habitat of this newly recorded species were described, and the taxonomic
key to the species of Diospyros found in the plot was also provided. The voucher specimen has been de-
posited in the Herbarium of the Kunming Institute of Botany, Chinese Academy of Sciences (KUN).

Key words: Diospyros L. ; newly recorded species; Diospyros pilosiuscula G. Don; taxonomic key; karst

tropical rainforest in Gulinqing of Maguan County
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iliJ& ( Diospyros L. ) iz B Linnaeus F 1737 4%
s, R R B 2 8 | L P b X R
BEZ 17 A e I BT R R R G, B R
AR 2ZHEHY)1] ( Magnoliophyta ) /K *% 44 ( Magnoliopsida ) |
TIRESR 49 ( Dilleniidae ) | 4l #% H ( Ebenales ) | Aili %}
Bt (Ebenaceae) , 1%J& VAT iEF ( Diospyros lotus L. )
R, HRT7E 2Bk C 8 800 Z A1, FKIE 3L
ST 70 AR S AR, b 65 A E R A
P, T A T AR AP R X %8 Az A
(R T AR ) AR R B | B A AR AT AT
T X A DRI I HE T34 B L DX, Hr
DAV I P 1 DX A1 B 0 b 2 o 2 ey, R T LA
ZMR AN 2 PG R R A A E B R s
Bt E A JCECM . BRI SRR AR IE
AL, MEAE B A= T Ik iR 5 48 308 W 8 2 R A 4B
¥ ARG R, 3~ B T HES ) fh 225y
B Y R ONT  AE 2 A ORI T, AR
B R FRR, H R

UTAEk [ AR AT A IS0 B T W02
HoA 77 AT 5T 2 46 b T e AR Eg AL TR |
Bl R HCE B IA OB TR RS
ASBIFSE LA O il bR S0 R R R AR 25 hm®
(LAUN TR KAL) 9 X IR, 12 4 © 7R %A o
RO MR T A , 212 X du A A i B 4
FRBTGER, IZHL XA B R 5 E A A
Fe1, R R GETT e 12 IX S Al g i 0 o A A LAY
R S, I 20 AR, 2 TS I BAAE TEL AR R 1l X
BhSERIE T Z A YRR RO 20 s Fp 0 by
A A T I A i v R 4 S R A
T T S 20 X2 b DA R A ) 5 R Y I A
W5 WAL E

15 B TR 25 2 g 8 2 D ks | o8 YEL 2R i e IXC ) A
JRIRATF R R GE 03 KW 5E , B AE a7 B i Ak
W ST R FAT R AR 25 hm® A HELA T8 ) ol 26 B 43 A
BEOL . WFFE R B T v I — 3 20 sk A s T A7 ( Diospy-
ros pilosiuscula G. Don) , JF-AEML AT ) |

1 T EE R+

W& E 4 Diospyros pilosiuscula G. Don ,Gen. Hist.
4.39 (1837).

IR W/ N REGEA MERERAR, B AT ik 24 m,
W BRI, NI oL 3 BRI BIAEAR , 5 7
s HREA—R T, M B AT, 3 IR
PEHE , (8~12) emx (2.5~3.5) cm, Jeifi iR s A

KR, FEHRBLIE B D BRDE | A/ HAHES] 5
W Mgk R S TR I BN A 5 AR R EL
PRAF AT, K 0.3~0. 4 em; MIE TR EBEEHEA
R se Rkt H %9 20 % I ik, B RKCE AT, FERKAE
TE T IUTBE 5 5 1T R R A £, 5 18 ) Jok B 5 4
HWHEWGEOHE T, T EER, BiamE, Ml
ik 10~ 15 X}, 63 4~ 6 M, B (0, R MDY 600 52
E,(1.2~1.4)emx(0.4~0.5) cm, JEFEARHES ; 1
MR AR L, AR BEIE, (0.7 ~0.8) emx
(0.2~0.3)em, BEH AT LK, K 0.6~0.8
em; HEAE BRLAE AR A6 S A, BORAE T FERE
0.6~0.8 cm, MEZE 9~ 12 M, L ARHEK K 0.2~
0.6 cm, L2525, R KWHEDY I RBE ALK , 25
B B . AR 25 KR R | Tt Jo e Sk il AL R A
Tk e AR E 6 MU (F6 4 #) , b T
R AR AN — 16, K 0. 6~0. 8 em, T Hifll
R4 =, FRBRIERIE, HA2 1.5~1.8 cm, 3 L%
RO B A MY ANME R B A K i 2R
R AR AL FE O ) e A SRR 0. 8 ~
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. A~D. HFEE~F. I MI0;G~ I #76 K~ L. 836430

E1 TEEfmlEEE (5% 8)
Fig.1 Staminate and pistillate flowers of Diospyros pilosiuscula G. Don ( photographed by LYU Ling)

A A MDHEGB v Ed At H @ CORHGD~F R,

B2 WEEmENM T RER(BER B)
Fig.2 Female twig, leaf, fruiting branch, and fruit of Diospyros pilosiuscula ( photographed by SHUI Yumin)
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Fig.3 Voucher specimen and type specimen of Diospyros pilosiuscula G.Don, and type specimen of
Diospyros xishuangbannaensis C. Y. Wu & H. Chu ( photographed by LYU Ling)

: K 3 .
2 FRHbAT IR AR 93 A TR R O A 5 Diospyros pilosiuscula G. Don & 2515 FEAR{L, &
ABRTORS DI B E IR I AR 25 h® B NETIRIC SR, W R G EERE M VERL, i T %R
N R B SR AR S R BB L SRRl R 9 R BRI R RE(E 1),
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F1 DXHHEETEHREHMK 25 m’ FifHEEY S ERERER
Tab.1 Taxonomic key to the species of Diospyros in the 25 hm’ karst tropical rainforest plot in Gulinging of Maguan County

I S T 0 TR AT LT T T TPt (2)
Lo NI TETE B R TE oo veevre e oo e (7)
D T AREEZE 2 CIM  ceeeee ettt e (4)
2. BREAR 2.5 cm L b coeeee et e ettt (3)
3. MUNHAE BB FERR IR IEWETE , B AT P IKSEUMR B R, HARYY 2.5 em AR 0T, 5~ 6 28 1/2 4k, R MR 228
TR T FH e e e et e e e e sttt es VaviZiil Diospyros hexamera C. Y. Wu
3. WP SEEO ARG, ZEAR I B IR IR P KRS T IR AT KR R R AT R
...................................................................................................... KA Diospyros xylocarpa Y. M. Shui, W. H. Chen & Sima
4. I GRAB I | 0 IEKFD 090 ok 9 1T 2 H 5 SR i v (IR A R LR B B AE e i EA Diospyros pilosiuscula G. Don
R N UL 15 A e Nah o iy e SO = 7 = - = OO PPPO (5)
5. SRARIIIY, K 1. 5~2 oo M, AT B0, SRRTES , A7 S22 0 HC I T/ WS A T 5 S BN, 3 B, AR 4 2, i
D7 B ¢ L L L LT T N e SR Al Diospyros eugenii Lecomte
5. SERIG IO | -RRARR , B Y m K DU , A IE S SO i AE AL R 4 B JE AR oo (6)
6. BERIE, B 1.5~2 em; SBARK L 5 mm; M B 58 AAAE TR 4 24 FETARPE 0 A O3 JeimaR eeeeeennns H&Hi Diospyros kerrii Craib
6. MIPJE, HAR 0.8 cm , JLF-JCHAR ; iy A28 s R AR vk 4 24, STl 4R P TS v I VBN Diospyros sumatrana Miq.
7. RERNT 2 om BEIETTIY, MNP SRR, A G AT, T AN B A s VS B, Bl AR SR RO 418, i T B, )
KA T HAE PR THIZE H v v e JKt#l Diospyros crystallina Y. M. Shui et W. H. Chen
7. BEAR2.5em Ph b RHE R IE T T e (8)
8. WFRGTEIE , W Z K G , O BICRI PR B8 th S0 D i 28 45 4 LR = I JEd A0 SRR 2. 5~ 3 om, BRI BB 0

................................................................................................................................. 7 Fii Diospyros nigricortex C. Y. Wu
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YANG Shujiao, WANG Youbing, JIANG Weichang, et al. Plant Diversity in Urban Parks of Dali City[J]. Forest Invento-
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Plant Diversity in Urban Parks of Dali City

YANG Shujiao, WANG Youbing, JIANG Weichang, LI Yanan, LI Jinliang, HU Changping,
YANG Jianjun, JIANG Jianfa
(Dali Branch of Yunnan Institute of Forest Inventory and Planning, Dali, Yunnan 671000, China)

Abstract : To clarify the plant resources in urban parks of Dali City, a survey was conducted on plants in
7 urban parks using spot survey and line intercept methods, and their diversity characteristics were ana-
lyzed. The results showed that the plant diversity in urban parks of Dali City was relatively high, with a
total of 611 species belonging to 413 genera and 139 families. These plants included 6 major life—form
categories and 10 subcategories, such as arbors, shrubs, vines, bamboos and herbs, among which pe-
rennial herbs were dominant. Spontaneous plants were the dominant group in urban parks of Dali City,
accounting for 61.4%. A large number of native tree species were applied, and the dominant plants were
mainly from Asteraceae, Poaceae, Fabaceae and Rosaceae. The plant similarity among the 7 surveyed
urban parks was low, which enhanced the ornamental value of each park.

Key words: urban park; plant diversity; resource survey; Dali City

PRI A PSR AL S R G A G, B SR R s R dERR 7, 2R
A B T AR S I, R S M B B B RSO BRI i 2 B LB AL, A S XL
et AEPER AT S EEOCER AR R R R R S A B 50 2 R A Nk

s HH1:2024-11-05; {6 B H#A:2024-11-18

ES WA . KRB A B 1A MY 4 5938550 H (20232904D040001) ; 25 5 48 SLAIHIFFE 4 10 8 KI5 H (202101BC0O70002) .
FE—1EE AR (1992-) 2o -k, TRR0N . bl 555 2 A TAF . Email : 1483071362@ qq. com

FEEE BB (1986-) , 5, g0 TR . AFTMOL JAA LR ZEE I TAE . Email: 1070514973@ qq. com



- 106 -

ol iE & AR

%51 %

AFEAZSIRERRIAR . X HRT 7 A B Y Sl
OB S AR ) Z2 REPE A TR A, 0 AT HE A2 A A
T2 AR5 T R, A R T D R B I 2 el
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KPR A 2= 48 P&, K3 G F IR M e
Hi AR AR A 99058 ~ 100°27'E,25°25" ~25°58' N,
AL 1815 k™™ KT P HRHE i3 I 2 XU
AEIRZE/N, DU ZE R B AR 16°C AT AL B RN 1
1280.2 mm"™ , KHEMIIA S RIER B2k KOEH
B [y 52 A 2 T 1) g S 2R e I T TR S PR
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Tab.1 Basic situation of urban park in Dali city

FF AR 251 A/ hm®
1 RN L= INT 56. 69
2 ANRAR RS CR /N 2.13
3 E2 & /N DI 0.43
4 HIZk R /N 8.42
5 NEREIFod ) /NI X3 ] 2.54
6 T i 2 el BN 28.36
7 BN S /N lip o3 1.57

VRS A R R BT ST 23 Bl o BB
AW

S RRAE BRI T 24 Bl o B A = %)
ol B 2 el 8/ A U £ 19 2 Bl K i (1)

K H Jaccard *ﬁfu‘@%ﬁ(sj)ﬁﬁiﬁﬁfﬁ 7 YR
2 PRI AU E AT 20T . TR AR .

S;=a/(a+b+c) (2)
K ca P B B ECR b A e 230 51 P
AU BE A SR R

2 0. 00<S;<0. 25 FonAEY I A L, 24
0.25<5,<0. 50 F/R HAEAHMIEL, 25 0. 50<5,<0. 75
FRPEERIL, 2 0. 75 <S,<1. 00 ZRHHARRL

3 ERESW

3.1 REWH T EEYEK
XTI 7 AN Ik 2 Bl AR A A 2 AT A
A, 0k 3) 139 Bl 413 JE 611 Fh (£ 2) .

F2 KREWHTAEEWHES
Tab.2 Plant composition of urban parks in Dali City

Y H A4 &t
i PR BEUE FEUR S/ %  BHUREE BEUE REUR Stk BHUEN REUVIE R
AR 75 151 201 37.3 94 255 338 62.7 131 383 539
PNE/N G| 39 53 68 61.3 21 40 43 38.7 51 93 111
E 3 /N7 | 9 9 13 52.0 8 12 12 48.0 16 21 25
IR 40 66 84 48.8 42 83 88 51.2 65 146 172
RERTIP e N | 32 45 54 58.1 18 36 39 41.9 43 80 93
RERYERITE /N T 47 68 86 57.7 31 57 63 42.3 66 123 149
FEBH R LRk el 28 38 49 53.3 24 42 43 46.7 45 79 92
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FE21 J& 25 F, FAEPIRR I, AT K2 Bel A 40 43 D Ak
Ay F AR P . 2 Bl R ER AR A AR
H AR UNVE A A Pistacia weinmanniifolia | 75
# K Pistacia chinensis F1 2 B ¥ Pinus yunnanensis
B TEMF RN EE ST, BORE T AT A
TR 84 B 179 J& 260 B, (L A4 Al
Bl 42. 6% ; FAERYA 103 1274 J& 375 Fi, didi

PSR 61. 4% AHELEE, H AP R 5,
RSN F T2 el NI 2R T 4 F A= i Fh
KL TR I Y FP 2, i A 2 el % 15 4l 4 Fh 2
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KEET A A A G R |, vk
6 NRIE10 /K (FE3),

®3 KREWEHAEEDEFRAMR

Tab.3 Life form composition of plants of urban parks in Dali city
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FOF 115 Ff, SAEY) S ALY 21. 6% F1 18. 8% ; EAS |
EREAFIT A YA D A 58 i, B AEY) A
B 9. 5%, 78 7 IR AT AR BHER

i FNER i 1 b 2 el AR ) A 0 B h F L 10 Rl 2k
RIS oA, B LA Z A BA K W) R LR 4
7 D R RT B el A ) A % AR B — | o A
5 FhFN 6 FpEAL B BEEA ERER R EAED)
3.3 RETHTARMREED

Xof RBRTT T 2 FE A ) EA T R ROK V- 1 221
GrHT, AR IR 4,

®4 KREWETAEEDARRMFS 5T

Tab.4 Number of species in different families of plants of urban parks in Dali city
TR 1 57 41.0  EFEFR} Musaceae JEHAF} Pittosporaceae ZL TAZF} Taxaceae SEMIF} Tamaricaceae 57 9.3
HREL 2~5 50 36.0  KEEF Araceae BiF} Lauraceae #AF} Pinaceae , KEk A} Euphorbiaceae 149 24.4
PR 6~10 23 16.5  #ZEFl Malvaceae kB EFR Ericaceae | ISR} Theaceae  £1 718} Caryophyllaceae 172 28.2
BRF 11~20 5 3.6 JBIEA} Lamiaceae , K14 Bl Asparagaceae AAB} Cupressaceae , AARE} Oleaceae 65 10.6
KE =21 4 2.9 4Rk Asteraceae RAFEL Poaceae , 5B} Fabaceae . # #4%} Rosaceae 168  27.5

FH 2 4 AT, KT 0T 28 FE A 4 DL SR p R A
F, 85 57 BE57 A, A B R SRR 419% Fn

9. 3% , AN AERL AN I A AR 55 HR A SRR, & 50
Bl 149 Fh, 43500 5 SR SR ECEY 36% F1 24. 4%,
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WK Fg BB R RL S5 th SR A X B 23 B
172 #5050 o S B S AU 16. 5% F1 28. 2%,
TINERZERAIFL RS AR5 s ORI R e b 85
KEHA 5 R 65 Flr, 2330 o5 SR BRI 3. 6% il
10. 6% , BT BHFIR T4 BT RBHE 4 BH ALY

SEMEY 2. 9% A0 T 168 MRS, 5 RPN
27. 5% , il e R ARAE  ERVS AR X 4 A
P ) AE KBTI T 2 Bl o )z

XoF 4 A BRI BT A 308 2 el v Ay 3 A 1
AT T E R 5,

x5 ANTKBEXRETEHTAENS S

Tab.5 Distribution situation of four major families of urban parks in Dali city

L RAR} TR IR Gt
“H ECF S/%  FEURY S/%e  FEURN SRR it REURR S E/%
TR Bl 48 8.9 43 8.0 32 5.9 31 5.8 154 28.6
UNE/N T 15 13.5 7 6.3 2 1.8 12 10.8 36 32.4
E 8 /NI 3 12.0 4 16.0 0 0.0 1 4.0 8 32.0
HER 20 11.6 14 8.1 9 5.2 17 9.9 60 34.9
RGPS /N | 14 15.1 5 5.4 8 8.6 9 9.7 36 38.7
TH I 10 2 el 13 8.7 11 7.4 10 6.7 11 7.4 45 34.1
B S N 12 13.0 7 7.6 4 4.3 7 7.6 30 32.6

H1 & 5 FTHL, 4 A RBHE Y TE A2 bl vh 347
LSS RPN N b e B /N L i K7/ PN i S D)
20% VA L

AT TR A AR A R B 3 2 el o i B
FROBSURE | AT RO S 1 R AP AT 12 Fb | A28 A
1 7 AT A B H AR A S LIRS Ficus altissi-
ma LM 4 ¥§ Photinia Xfraseri B Ficus virens W
FAE Bougainvillea spectabilis Ffs Camphora officina-

rum JB T A FY) ; BE K 5 Oxalis corniculata 7
¥ Eleusine indica W25 Galinsoga parviflora . 5 5
3% 157 Alternanthera philoxeroides %% Malva verticil-
lata F-ATR Poa annua MG Euphorbia helioscopia
J& T AR R H AR
3.4 XEWHEHAEEYKIE

Xof R BT 38 T 2 el A 0 ) Ao R TR R AT O A, 45
RILFEK 6,

®o6 XEMWHLAEEMHHKESN

Tab. 6 Source analysis of plants of urban parks in Dali city

N _ PERTIFCY/TN T A i
YHS \ VAN s
pLE R/ T NN E2r S /NI | IR N YN YN
Bt Heis
e S g FEC Ak g Sk g Sk e N e HH
/M /% /M /% /A /% /R /% /A /% /F /% /M /%
Feb 2 +HFh 85 42.3 38 55.9 10 76.9 49  58.3 29 537 38 44.2 26 53.1
H E 51 Fh 60 29.8 17 25.0 1 7.7 20 23.8 14 259 30 34.9 10 20.4
[ 515 [ Fh 56 27.9 13 19.1 2 15.4 15 17.9 11 20.4 18 20.9 13 26.5
A4 S +MF 330 97.6 40 93.0 10 83.3 85  96.6 37 94.9 62 98.4 41 95.3
e N2k 8 2.4 3 7.0 2 16.7 3 3.4 2 5.1 1 1.6 2 4.7

1R 6 AL, KRBT rT 28 P AR Pk L & +
BRI 3 TR G b L 44, 2% , 18 B A 1Y)
H EE 97, 9% s AL, R BE T T 28 bl e 51 TR

1 [E 9 5 | R A A0S | AP A, 4301 o AR B A )
Tl BB 26. 6% F1 29. 2% , BEAN T /A A 1 2 F
P, 1E A4 b B S S ERAE B D RSN EA
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1Y Fh, 448 2L P % Ageratina adenophora | Py 2
Lantana camara 1= 2256 T 5 Alternanthera philoxe-
roides 55 , 3% 8 T (5 A AEAEYIY 2. 1% AFTETERY
JH . NS IR Dl R T, oI R AR A ik 2 A
AL S R Ry 3 [ I R 5 A A v ]

TR E N ESNG R Y DL B YR 2R, A
AR A e AR R
3.5 KRBT EEYHECE

3T Jaccard AHIME R EO KB 7 A3k A
TR AR AR AT 0 B, S5 R L3 7,

®7 XEHARWTREEEDBMNES T

Tab. 7 Similarity analysis of plants of urban parks in Dali city

WEAR  ARAR  WEAR s mahaE 0 EER
A e 1
ANRAE 0.173 1
GENRE 0.039 0.172 1
Uik I 0.281 0.374 0.139 1
RGP AN 0. 149 0. 407 0. 180 0.332 1
I 1 0. 192 0. 300 0. 108 0.269 0. 360 1
B M Lk o el 0. 129 0. 450 0.194 0.313 0.423 0.282 1

F 7 AT, 7 A3 A BE AR A Jaccard AL
REEMET 0. 50, 3¢ B 45 2 [l (] 45 40 40 DL PR 3 A

1o o X ORBHHTAS [7) 8 2 ot [ AR B A ) Jaccard A
APE R AT 70 AR LK 8

® 8 KREWMARWE L E B EE YRS

Tab. 8 Similarity analysis of cultivated plants of urban parks in Dali city

WBAR  ARGE  WEAR wswm mwskem bl SR
IERGNTT 1
YNNI 0.228 1
e /NI 0.034 0.157 1
HIZR Y 0.261 0. 448 0.155 1
FERTIPL N | 0.181 0.386 0.175 0. 366 1
bERTE Y S RATS: /NI 0.253 0.294 0.112 0. 308 0.346 1
TN o L A\ T 0. 126 0.393 0.170 0.317 0. 355 0. 250 1

MARIERE YRR T 7 AT 2 bl R B A
FEALPE RECB IR T 0. 50, 38 4% 2 [l [A] B 15 A 40
AR HA B,

4 Wit 54%iE

4.1 REWHHTAEEYZHERS

T Z2 R S B Pl St AR A R A 45 2 el
FEASTIRERRTAR S | AL HR AT Y A0 IS 1 2 B PE A AR 1
BRI AR . AU A R 7 A3l 2 el e st 2
TR 139 Bl 413 J& 611 Fi, i W) Fh 2 REPE AL
e, e KRBT Sl T 2 el S L2 R 9 T 2 B

TEVAAL B 7 A3 2 Bl b, LT 23 el B AR ) o 28
fFE A 539 B, BHER)T I M i T2 BRI
2, HAb 2N PRI AR XS D 2 R A e AR R 2
/D AEYITRE R 5 2 el T B L2 B ] A A
FAE . MAEMIE IR, R I 3l i 2 el I o 5 A
Yo A 61.4% 9 H A RE Y, vl L A AR AR AE QB
R TIPAELIR7EZ S At /6 S NN /N T P S
A, AR A BE rp g o FEBOR, R R TR
PELRIER )™ 3 F AR A ) B DS W d 22 14 5 4 ) Ao
%, WIEX A2 PR 2 RE PR Y R T 22—
BRAEYI RN M Z R Z Ah AR TS B 2R
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JEYEZR N PE SO AR AP RT3 T 2 el A
PR TG R0 T AT AL TR R AR
ik (FARSE 6 AR 10 A/INE BETS L 00
L RUURRR  FAEY), R R A A AR S R
T A P AR B USSR L2 AR R A A
YRR b B Y S AR E s TR AR IR IR
VYNGR peo VN U S L NI B R /N LR 7/ 3
SE T SCE R AR CEHEAR TN 2R R AR 8 H
FE T AR, BT SR,
4.2 REWHHTAEEYHERKRZSE

RBEHTIT 2 AR PR B B Bl AR
PIAIFAT R, KBTI 28 e AL 1) 48 IS 5 1 1
Mo TE A SN, G AR A A AR, L S
LR, & LR Y R R SR R A
SRS O, BB A AR A AR 5 A,
TN R B0 22 AR P R B AN (L, R T 3T
O3 PELEOR B8 4 J5UA D R Rl TR T, L R 5
T e R A LB (A AR AR R
Vel A IR 45 H . B ok, B Sk T
PR T R AR RASRE | BB AN AR Y AR
Yy, IR RA R E S 2R B0
Ham AEII O PR GS  T R SRR e b bR
WLURIGE Z5AE ST (0 T B0, = 6 Pel AR (R R T
Il PR it ) T AR A IR AR 7 AR
2% Pl AR AU AR PR B AR, S o 38 1 452 el Ay L 5%
e

VAT R BT Sk T 2% Pl A A AL 5 B, AR )
(eSS SR Gl (R (ER VR e AN R k7
PO | AR 1 Y B — S (] 12 35 2 el PR v AR
AN A 25 RS, HAR AR A 13 F 2R
WA TR FEAR FA 3 R Sl i —
XTI SRR/ N 3k i 2 el 3 s 5 LS PR o
AE & Y AR A2 & BERCHL TR AR TR (RS
ik BARSEAN R AR 16 R RORE ), DASEAN 23 el 9 52
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Investigation and Analysis of Garden Plant Resources in
Green Spaces of Ruili City

DUAN Xiuming', LUO Renshan', YUE Zhengkui*, CAlI Wei', ZHANG Tianyao', YANG Fei'
(1. Dehong Institute of Tropical Agriculture, Ruili, Yunnan 678600, China;
2. Ruili Urban Construction and Investment Development Co., Ltd., Ruili, Yunnan 678600, China)

Abstract: Based on the action to improve urban and rural landscaping in Dehong Prefecture, Yunnan
Province, a field survey was conducted on a total of 23 garden green spaces in Ruili City, including park
green spaces, square green spaces, road green spaces, green spaces attached to institutions, and residential
green spaces. The composition, life form, ornamental characteristics, application frequency, and native
woody index of the garden plants were analyzed. The results showed that there were 455 species of garden
plants in Ruili City, belonging to 311 genera and 113 families. The ratio of arbor, shrub, herb, and vine
species was 22.40:12.00:10. 10 : 1. 00. The ratio of evergreen to deciduous plants was 2. 56 : 1. 00.

5 HH#1:2024-10-12; & B H A :2024-12-04
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FREMEE P 0(1989-) 5 BIBHFFE 01 . RENFAY RS TAE . Email : 1395768727@ qq. com
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In terms of ornamental characteristics, the ranking was foliage plants > flowering plants > fruit —bearing

plants > stem —appreciating plants. The application frequency of garden plants was arbor plants > shrub

plants > herb plants, with Bougainvillea spectabilis and Loropetalum chinense var. rubrum being the most

frequently used species. There were a total of 322 native woody plants, resulting in a plant index of

0.91. In conclusion, the selection of garden plants in green spaces of Ruili City was not rich enough,

and the plant landscapes were slightly monotonous. Meanwhile, some plants were not adapted to the local

climate, resulting in poor landscape effects. This study suggested to increase the diversity of garden

plants and the application proportion of native tree species, enhance regional landscape characteristics,

and improve the maintenance and management level of garden plants.

Key words: garden plants; resource investigation; life form; ornamental characteristics; application fre-

quency ; plant index; Ruili City

el g 2 s 1 SR BT -5 A S B3 T1 255 iy
FEas [, HOM ARSI T LR AR A (i Ah ik
AT RGN Z B G, bk d ik
DAGELMRAR ) Sy Bt 7 398 T el b o A 0 3 s G T )
UL, Bl 5 0 e ARAE A, ASCa] s el ARAE )
MLERS Aty B RLER FE 0 R AR R 3 vl g YEFE
Sl T el PR BRI B AEAT ) DR

UEAFE Bt i T AE % M & Pl bR Ae 4 T =
RTINS T IR LRI 51, 2 1 (B
TS A S5t WL T 1 5 58 ) i O T 2 S 9nk Tl
B = ARAT B S T 58 ) , A AR AL I H A S A
4% bl A5, 14 0 T o i el A gt T AR, {ELHfR
BUA SCHR AT, BB BT 28 B3 32 2008 B i v 119 2>
el bR 2 Bl SO B SRR (A A T R B AT
QAN RS B T 11 A2 el S 3t AR A (0 K 24 el SC
PR R AT T A, {FH: 32 20 A A B
I T 308 X ) 24 28 20 el ¢ i, el AR ) 32 24 v g 24
el SCAAS (S Am ) B MR A S i A B
FELZH R, F IR e T el A 2 o ] AR ) 1Y
LESST IS EIN LIS

R SC LA A5 734 B 0 11 ] b ot el WA 00
Shy E ] B T 71T 2 2t 2R 56 v A 2 e el vt b 1
IBRIN - R7EN AN SR L NV E ke S LR S o
Tt 00 1T ] oA g i e AL 490 07 FH IR LA B AR A el P
P AR T 7 18], LAS by R O bl Ak AL BT
TEFEMA Y e HE) BT RIS

1 AEXNR FTERRE

1.1 AEIR
i 1N T 3R X BAT AN el T T3 R R
FEX Biragih 7S K ek 2SR 3 i X Hig wn i el A

g A Ry B | A T A LA K R B S AT
A DU X P 23 A A el PR Sk iR M (05 2
JUY B KR AR X gk TR g A ) AR
HFFFER R (K1),

R1 Inmw EMAEME 23 SRR
Tab.1 Overview of the 23 sample plots in
the green spaces of Ruili City

LAY b 44 B T AL/ hm?
NTESIi] SR RN 69. 67
LN 26.38
EiEEy NG /N 26.93
B E A 2.02
RS TR 2.56
RN 34.79
EkaH () ANREK 8.21
U 14 % 11. 31
Fi V1.1 7.88
Ek et (BEm)  BIIIGE 21.33
ULz 11.68
Fi 0 R T 22.98
B B b S T R 21.65
TMAEEREALRNBIENT 2,49
SR B 3.88
S 6.37
JEAE X it BT ARG X 17. 66
(HAREO LR 1.98
JEAE X it e AR 2.03
CRIVEEO gy g 171
H AR 20 4 4.13
SEH 14. 48
T2 7.89
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1.2 HEABTMAGE

2024 4 3—7 A il A A Ik UACHE SCRik e
ok I A7 K FE AR S Al B 7 3R], T SObR St b
AR A A | AF 2T SR 0 By T 1 ] R o IR
S PR A 5 S 2 580k T i T i A e M At i
YA, BERE 23 NI ST G T R S L A 10 SR
P MAE R AR TR B PESE TE A KA
TR (IR 1 38 FHRE A M GE T 43 A X 5
I e MR 420 (e 28 2 A 0 R R A 3R AR AR il
I B AT G T A A, 523 i T i bR gt b el
0% W K g IR B

Gt 5a 7 5 2 P el AR ) A — 8 A
SUREE, e SR — Wk, H AR AT EE I, AL
K Ry,

SRR A 1 1N FH A = R A R K
B/ % M A b S S B < 100%

2 BRESH

2.1 [ WRER i B AR AE 0 B AR
2.1.1 EHEYR B FHEEK

AR YR A A 53 3 S T e AR A 113 B 311
J& 455 F, o BREAEY S BE S JE S Bl FOECA L
1. 10% ; 8- FHEY 7 BL 9 J& 14 B, P8 L 3. 08% 5
B AEY R TR, 2L 101 B 297 J& 436 B, FhEL L L
ik 95. 82% , Horpr W44 83 Bl 225 J& 334 Fi,
RS EE 73. 40% , BT P AE YY) 18 B 72 J& 102 F,
FRECS L 22. 429, Fh AT AT, i 0TI PR bR 2 e [l
MAE ) AR FAE ) R 3=, 08 A ) S LARF A
WhFE(R2),

F2 mmmEREGEREDE B gt
Tab.2 Families, genera and species of garden plants in

the green spaces of Ruili City
B & i

MOZE wm G RR NH ORER S

/B /% /B /% /R /%
BRASHEY) 5 4.42 5 1.61 5 1.10
T 7 6.19 9 2.8 14 3.08

T RCTMAEY 83 73.45 225 72.35 334 73.40
)
Y IR 18 15.93 72 23.15 102 22.42

At 113 100.00 311 100.00 455 100.00

2.1.2 EMHEMRIRER
AR i U A (4 el BRABL T RO B R RO, 2 %

2 AR AR 3 I K i el b g s
KR 42 BB i 55 B8 b 50K 2o S R R (5 10 Aol
PLERIRE) PRI (55 5~9 Fh) NEURL(F2~4
Fift) FLERRRRL (A 1 Rl 4 28(3R3),

F3  Immh E ARG E A R RS
Tab.3 Families analysis of garden plants in

the green spaces of Ruili City

B & fif

2 e ST ¢ ST A ST
/B /% /& /% /A /%

BAFH(=10F) 14 1239 119 38.26 209 45.93
FREIBL(S~9 ) 17 15.04 11 24.44 17 23.30
INEIRF(2~4F) 30 26.55 4 20.58 26 19.34
HFBHC LA 52 46.02 18 16.72 23 11.43

ait 113 — 152 — 455 —

FH 2R 3 AT B 6 T el ARt b el AR 4 AR
Bl FRECL FE 45, 93% , WK RL (21 B R
(26 Fit) FIBSHER} (23 Fi) 25 s FLOCR AR} Aoy
[t 23.30% , W ATHERE(9 Bl AGRH(8 M) (T AR
(8 Fn) 45 /N AR & A7 30 BE o4 J&, B ALY [
19.34% WS RERH(4 B MH T4 Fh) TSR
FBH3 B 4 SN RHEE 52 BF R AL EL 11, 43%, 0
S ERARL ZLRR 2R AE TR
T I T el A el el A P L 0 2H Ul 5 3L, LR
O3 BRI A RAR DU, B B A FOMARICR,
a2 LB L0 AE R AR R R RD A (Alsophila
spinulosa) & BB R (Asplenium nidus) U 3R FE
#\EW ( Duabanga grandiflora) FVE K F B = £
Mg 3k SEAE YA 6T T S il T Pl AR ) 2 R
R T T T AR ) A 2 b O T B %) 2
i

FRIEFFR I I3 BB RRE b bel bRAs ) A gL 15
ML ERIRFR IR (K 4) .

Fii B T e AR ) DL AR AT 5 AR R 8
TEAERE FRE FERARARL, ¥ & 57 J& , 4t 102 Fh
PElMAR A, RIS L 22, 42% , 5 A PE3ARHIT AL & B
FEWIRN2E 22 LA AN A A ) o 2 3%t 58 703
W1 i T T A Bl MR A 2 45 55 0 P b330 1 R e )
LA SN AR b SR AR TS AR RS IR
Y 3 b AR S
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Tab.4 Dominant families of garden plants in

the green spaces of Ruili City

& Fif

s B SH MRS

/)& /% /i /%

KA Euphorbiaceae 14 4.50 21 4.62
WEIE AL Papilionaceae 11 3.54 17 3.74
ZB} Moraceae 4 1.28 26 5.71
BB Arecaceae 18 5.79 23 5.05
RAEL Poaceae 10 3.22 15 3.30
At 57 18.33 102 22.42

2.1.3 HEBGth EREYHRK

AN TR 2 8 17 el g b PR L Ty 5 g 1 AN [ el
) ) A B A AE A 25 5, 4 I A DX B P 6 b s
AT RGT, S5 R ML 5 iR,

F 5 InI T A E B SRt AR AR 4 4 T 4B Y
Tab.5 Plant species composition in different types of

green spaces in Ruili City

# I il
BRI B S SR N MR SK
/B /% /E /% /M /%
UNTE S 93 82.31 237 76.21 332 72.97
IS 47 41.59 71 22.83 83 18.24
B sk 75 66.37 145 46.62 177 38.90

B B SR 69 61.06 135 43.41 172 37.80
JEAE X 4% 1 63 55.75 120 38.59 147 32.31

At 113 — 311 — 455  —

I3 Pel R b ic S R MR 93 Bl 237 J& 332 Fil,
FREL S HE 72, 97% , Fh 28 5 550k 359 A B T T el Ak
A 22 5 FLURRTH I ARt 55 PR B i o | T 5%
SEHb B KL 5 b 38.90% , A B JE R M R R L
37. 80% , 156 I Fig 15 113 321 3% 2t b % BALAS7 [ T8 2t b 107
YIRS

IR R D, 5 H 18.24% A 47 B 71
J& 83 Fft, FEH Lk b @ L K ER I T A Sk
Hiy 7 AR N AR U A T S A X g b e A
YR EE 55.75% , JE BN L 38. 59% , R
Lt 32. 31% , PRI 4F SR A ATTXT el Ak & £k 22 3R A A W
PR /N EARER AL TR A D b ™ I & A% 0 38

WZ RS2 B, TEAR Y e Ko B S
FHARRFOMRCER . T P R AR X a1k
i JOT, T LR AE ) N A R RE SRR A A e 28 el
MAEY)
2.2 EMEmEFEE

Pel MR ) A 1% A 4 AR 30033 1 ) 00 P 455 1)
AP AE ST T R B A A AR SNSRI S R R 1)
Gy AT B T e bk b e A A4 A T AR
BRI JFEAR FARVSEEAR DRI (£ 6)

% 6 IHINTHE MG i E AR AE Y AR R
Tab. 6 Life forms of garden plants in

the green spaces of Ruili City

AT A AT L

(F) Bt Al (/) bk
/i /% /i /%

FIFN 224 49.23 AR 161 35.38
IR 63  13.85
HEAR 120 26.37 HERHEAR 109 23.96
E AR 11 2.42
B 101 22.20 —AEE AR 8 1.76
ZAREEA 81  17.80
TrEAY) 12 2.64
A 10 2.20 AR EA 9 1.97
M EA 1 0.22
&Hit 455 100.00 — 455 100.00

1 6 T H1, Fi o T e ARk b A T K 224
P, o R 49. 23% , P B 4T AR A 161 Fh 7K
MTRAA 63 Fh HEAA 120 B, b BRI 26.37%,
Hrb g SR HEARAT 109 B, I8 HHREARA 11 i FEA
—ARAERR 8 B, ZAEERR 81 B AT ISA ) 12
B, it 101 Bl A OEFREUR 22. 20% , 24 BAHE
YRR R L EE RN A =Y, N
AHXT AL AT A A oy e pR s b A Hh B, A
5T PO VR Y, — 4 A R AR 198 0 FH A X A K
Bl BEAAE Y B0 A 10 Fb A0 5 W SR EEAS 9 B, 9K
MEREAS 1 Fh, 7EAR TS B A B b, IR oR 5 8 32
S BRI B 172, R N A A B
A, T REAS LA X Fe /D, BEAN, BREEASL, H &%
R 595 HHIY L) h 2.56 1 1,00, 26 W # S48
A
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2.3 EMEHIE

bl MR LB I IR A 2R i A R R
TG R SRR, 3 b 56 Ul i AR Z AN E
SBT3 T e MR A R s e
WL VLB e 48 B 0 11 el AR ) LB R o
4 2 LR ULAE R L2 A A
RHPI(ERT)

F7 TR EREY AR E
BERFMEH L
Tab.7 Species quantity and proportion of garden plants
with different ornamental characteristics in

the green spaces of Ruili City

WECRFE Hsw/Fh AR L/ %
M- 407 89. 45
WAEAEY) 185 40. 66
WZEHEH) 34 7.47
W) 63 13.85

H & 7 IR, T TR T el AR g e el A 49 LA W e
FW R 3 A7 407 i TR L 89. 45% ; HRUCR WAL
T, A7 185 Fi, AL i L 40. 66% ; WA AE Y e/,
13 34 Fi BB B 7. 47% , £ B AT A S b
FAEY); MRAE DA 63 Fl, F LA MR ( Mangifera
indica) % 3% ( Artocarpus heterophyllus) A1 ¥4 ( Pu-
nica granatum) N7 ( Carallia brachiata) FE3# Bk
( Syzygium samarangense) <5, Fifi 1 117 el AR 45 Hi bl AR
FE UL B 4 1 i HE 24 S WL P ) > WL AE AR W) > WL
A > WL ZEAE ), WL P4 ) ) i G20 i S At
WUECRFPEALY) , IR WA W25 UL S At WL B
REVEAR ) A0 P = T T P AR ) WL B B
T el e b 5 WL S SR
2.4 EWAEYH R ARE

o PR R A S B IR X g S S R
A L AR S D0, oK i W T el b ¢ o )
BelMRAE ) 1 IR 3400 43k 5 NS5 (K 8) o

H ¢ 8 TT A, T T Bl bk gt st el A 49 17 43
FAR B SE =AM AL A A | 3 KX P R AR )
TSR HLAR A B O, ARV A v o A
REE R AMAEYIA 15 B Fh8L 1L 3. 3%, it
¥5 ( Ficus microcarpa) \ JRUBEAK ( Delonix regia) . % %
B IR JKF( Fagraea ceilanica) JYEEAE ( Plumeria
rubra ) 55 | 3X SEAFPEEAS F O PR N A A,

8 T m T I MR GR dh El RAR 40 L R R
Tab.8 Application frequency of garden plants in
the green spaces of Ruili City

R % R "
A< Ho/F /%
80~ 100 ( W FIAIRAR =) 19~23 2 0. 44
60~ 80 ( i FAB #4817 ) 14~18 15 3.30
40~ 60 ( I3 AR — i) 10~13 24 5.27
20~ 40 (N AFREEAR ) 5~9 61 13.41
<20( /KRR 1~4 353 77.58

RS Z YIRS . AU A b PR — i i
P MRAE AR W) A7 24 Fb, R [E5.27% , LAZE IR
( Codiaeum variegatum ) . 2. 15 # ( Excoecaria co-
chinchinensis) JEWAW ( Cassia fistula) “F- 1 W ( Bau-
hinia purpurea) Y7L R IMi ( Erythrina crista—galli) A
RF . IR B8 R AT 61 Fh, B &S L
13. 41% , A/NHAEA . ( Terminalia neotaliala) Sk 1K
(Mesua ferrea) . 1. H 2% ( Antidesma bunius ) . T 4
(Samanea saman ) 55 R AR, B IR B A W) A
353 i, TP L 77, 58% , R IX SEAE )t I IREL
B BHAPERZEY A BN, A —E
(AR aS , HRE BT 3 b A e PR R 2571,
ST E W ( Cornus controversa) | N Us S ( Manilkara zapo-
ta) T e (Mansoa alliacea) . &2k ( Clerodendrum
thomsoniae) . 1 /T #§ ( Tradescantia zebrina ) %, ¥ H.
AR A O, PTG e B

3 3 R A i I, i T I b £ b el AR )
FBRHET R . I AR > VEARFEY) > AR Y, v
ARG AR AR e vy T H A AE W , BOfdt bl AR )
SO JE URAH XS B — A, e A0 %) Bel AR AE )
7 i 15 T Pl kgl b O SRR B 2 (AR ) UL Y
AFBLEE i i, 4R CE s O U AR (B = 1 o PR A R 351
1) bl MRA ) B A /D, i 8 3 AL ) SO ULRICR IR AN
LIATE N
2.5 RAEWIEH
2.5.1 EMERHRGERRIEYIEE

A AR AAE YA ALRAE A5 AR W S AR, i Rl 2
el MRag A i oK BR3P T A E R 2
BT AL SO AR (= M e A A
V) (EEREM T2 S L2 AU Tl 24 5% (B —3tb) ) FF
T 0 1T BE AR S AR A ) 530 & A AR R
YIRS Rl AR TR 4 25 (£ 9)



- 116 - ok iE & X

%51 %

F9 IHMTHEMEHARKREY KR
Tab.9 Sources of woody plants in

the green spaces of Ruili City

# & Fih

BYRE g Sk RO0R SH MR N

/B /% /B /% /A /%
ZEMF 37 42.05 112 47.45 173 48.87
IH AR Fh 16 18.18 42 17.80 66 18.64
YA F 24 27.27 58  24.58 83  23.45
HPSFAH Tl 11 12.50 24 10.17 32 9.04
&1 88 100.00 236 100.00 354 100.00

2 9 AT, JH A A 23 A XA R ALY
88 Bl 236 J& 354 A, A MR AWM Y BIE S LR
A Aol K Ak A b 4 322 F | 7S i A AS A 45 %k
90.90, 153 1 I FE AR AL SR B o T s T Bl bk
SALGOTE AR E, RAKYIT, & MRS R Z
173 B, Bhg L 48. 87% ; IAALA Rl AN I Ak A% b
B AHZEA K, A FIA 83 F, g 5 L 23. 45%,
YL T A 66 F, BHEL (T L 18. 64% ; S K W i £
AT 32 B RRBOE L 9. 04% , 4 1 Hi N T ARAS A
YLl g LR 32, fE— R B UE B T £
RV IR R, T e b PR T R S 3L R A5 I
TR Xof A Hiu A A VR A 2 R 5 R WA R
AN FP R A A IS B AR 13, 15 B B
AR T Al & R B4 5 N AT — 2 s
2.5.2 BEEAEKFEBARKREYIEE

Xof AT [X sk P 0 TRk AR A M e TR
Gt 5o, 25 R AR 10 i,

R 10 ELmTAE LB E RS AR AR E N E
Tab. 10 Quantity of Native woody plants in different
types of garden green spaces of Ruili City

RAKEY)  AHOARAKEY)  AHAA

R MR R
UNEES ! 253 228 0.90
I Ysk i 71 68 0.96
B Ak 147 143 0.97
B B I 2k 149 139 0.93
JE A X Lk b 130 119 0.92

1% 10 AR, B v A [ 28 R ) AR s AR AR
LRI i JBE 4 A M AR A A 0 5 R 44 IR

Sh < el o M > T B e > B A07 R Sk > A X ¢
Husth>]" i, MEAL, BRI kAL HAB SR Y
el R 2 3t A i AR AS AR ) B B i 100 Fif s AN [R] 26
g M ) AN i AR AS ML ) 48 BOHE 44 O - T B St > T
Ly > A B Ji Sk 3t > A IX 2l > 20 Bl 4l , A
(RIS TS5 i (1) 7 b AR A A ) 5 Bl it 0. 90,
ST G g i Y A AR AR 4 K o, T RE R
220 AL 5 AT BRI A B I ) 309 T s i
VTR AR AR ALY 822, DR I T Jis 2 3t ) /A i A
TR R . FHECZTT 2 bel St e 1K 58 AT
BIRIFEAN 0T | DA T K U e LB MR S5 T BE , 75
B | AR Z B Ay MURFAEL ) i b Xt R 2 A
AR HARA A B BARAY A

3 Wi SR

3.1 iFig

Pel ARA 0 S5 I F ST WO | 5% €0 ) T 75 ) 5%
AR BB BEE I T e bR i
TrEMREg g SR R AR A R S, AR TR
) 2 i Z2 G0 FLI v Sk ML AE AR B OR , H) 20 T IR AR
VRSNV 2 ViER 7 bvick 2 S oY o A = 5 B Y L e
R R, S 20 IR T ] AR B AN A A 3
ZREME  XIRF MRS BLAh, BT T Pel bR Gk (5
FH B eI AR B 4% S b 22 ) 77 78 350 23 A A A il
Wy E 2 A O, AR T TR 10 S R Fh
REFHFRE U el B AR Aok i) 107 P A
REFE o A ok, i T el b o b ] AACHE 9 3 4
B KSPATY T s el AR 9 A e 5 %o R A7 4
TR, A REAH S 1 (10 SO R IR AR RUR
3.2 #EiL
3.2.1 RS EFEY S EME, SEYIL R T IE44

PR H

AR YR I A i iR 117 DELMRAL ) 455 Fh, KRR S L
Py TR EAE Y AR A K, (HAER
Y INE RS T3 T, R ARCRAE 60% L 18 F el AR
FIYIIEA 17 B BB HUAR 3. 74% , 1 AR % 5
(R IO S0 A 22, 36 o o T T el bk gt b e A
YRl BA B G, e 2 A ) SO M, SRR3R 52
Bl FBCY e 11.43% , DL SR LR TR a0
B AR R 10 2R A 20 B AR R R H E T A=
KIEE, KM R, 08 A5, se 4k, S e i e
AR iy o K 22 U1 A A ol 0 AR o O B 0K 5 R
R, WSE TN AR ( Ceiba speciosa) |\ JLEL A AL
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H A (Aucuba japonica var. variegata) VP EIIE (Ad-
enium obesum) FRIMIME ( Coffea liberica) JRIMAFE
( Cordyline australis) JWEIB ( Viburnum odoratissimu) .
A ( Archontophoenix alexandrae) | W5 AL ( Jaca-
randa mimosifolia) |15 3% 5.8 ( Radermachera hain-
anensis) 55, 18 24 N FIX SEA R a] £ 2 & LA 7E
WUFF AT EAFAE A . b R =it
N FHHE) AR EE G 3 N B | Fh A A B |
TG Y S OB P IS A e e e A
AT AR AL T, 2 it 0 T 0T ¢t Pl AR 400 o o
FETHRE AR SRR
3.2.2 BB L HFHE A LLFI

AU A F B T DA ARAE ) A s R A A ) 354
i, & AP 173 i, & HRIFECE RIS BLEE —
2 UL S AP TE R A AT s AR R M
ARl 0 i A Y P M R B S - AR A 44
SEY AL, OSSR 112 Fh & 4k A, Hodh g
T3 BRF o 1 A AP T O 11 A 04 T B0 2 e TE
16 (Saraca griffithiana) VU HEBE ( Syzygium tetrago-
num) 7R 58I 7 ( Dipterocarpus retusus) . T i1~
( Terminalia myriocarpa) 55, Wil SZFp A M & +
RIFP R, BT R & R F i — 209540 & 1
RREFp A WL EE A8, 385 A G el Ak A v g 1 T L 3
3.2.3 RAREEVEE, FEENEYUEHFLE

AR Y] A 1 el AR ) A ) WL B D7 T OB
FY R T, 38 407 B FRES LUk 89. 459% WL
P 185 Flt, FPEL A He 40. 66% , W25 B WS AH 4 Fl
By HE B, DTS JAE ) WL B AN v el A 4 S5
WA R H— . HR TEAE A T AL T, e R AR
TR JHEARFRE SN 22.40:12.00: 10. 10 : 1. 00,
A TE BV TC LU K, SO R )T VR A
B —, A G TE AP s £ 0 ] b n] 3 2 1
AR AETT JHEAS S B AT 0 Fh 28 B i A 25
AN 2 UAE ) 5O, S A P W B R, G0 3d 2o 7 4
TS G F AR SO0, WS AEYs BT A
HiRR R i A5 DAL T b 7 3 T 2R 1Y T AR A
PrEouL,

3.2.4 REEMFEREYFIPEEKTE

LT, 7 it e T el b 2 el A 400 S5 WL A
P74 A E , — 7 T A
TR BUKEANBIAL, 55— T T IR 9748 BUK P A
i, Bz AR FR P BEOR A B, IR, A S TR
TR L BT g, el MR SR AL 1] R i T R el
MRERAL LML B RERT YN, £ 7 el ARAR ) 37 47 4 BN 5%
(Ll B8, (RIS, 58 35 Pel MROAR ) % 47 4 B0 M 4 o
JE o IOk, S R R A B B T S pel Ak s Al 3R
PR 3 4 R STAR RS VR R el b el
M) 4 J 01 B T AR AN R A RH DGR ] 2 18] Y
AT PE S AR BT RN EZ

S

(1] skZalg Bootk, 285, 4. ) M FH BB P H A &
MRS AT (1], EEAK,2024,40(6) : 110-116.

[2] 4%, B8 Bemety . 3 0 i 2 I 4t b SC AR 2 R R
WhaE [J]. BURRZ:,2022,45(5) : 115-117.

[3] fh%%, Bty . BRmn T A 4B oE [J]. ekt
$,2015(2) :123-125.

(4] EEML . EMAEY R4 Y 2R 5 R W T DG B
[J]. 2 FHYE M ,2023,21(19) :6581-6585.

[5] ZEH. B4 Mt sk ) B H S E & A [ D]
BT )TPERAA,2021.

(6] At . nl B A el MO ) 25 Je8 4 1 B AR ) 3 O P
[J]. > THYEF,2023,21(16) :5533-5538.

[7] ARESR AL . A 5% 5 el MR L R T 5% K i ot SR 22
[1]. FEER,2022(7) ;121

[8] BIEIE, 2=k, TAME, 5 . LA Ik M A A P9 IR
AT S04 (1], FPEREAK,2019,35(S2) 1 123-127.

(9] ZEFHF . SRUb T 2 el 3 Hb el WA 400 40 o ) 5 e 40 o
W[ D]. BT ) PER:,2020.

[10] TN . BT I X A8 ER PO TR X
WYL [ D). BT PER%,2018.

[11] R . A AASAE ) 7 T8 T R i 2 b oo 1) 1o AR 9
[D]. F& B R R K, 2013.

[12] XI5 (AR 5 i i X G Ak el AR 4 B W A T 5T
[J]. > THYE R, 2023 ,21(14) :4816-4823.

FTAEBE., F S



£51%5 F1H ol il 'SR X Vol.51 No. 1
2026 £1 A Forest Inventory and Planning Jan. 2026

doi:10. 3969/j. issn. 1671-3168. 2026. 01. 017

¢

B T Ise 2 ER RN BR BF £ W IR P LR

A, T aR
(A ML REAR I, =8 & 650051)

WE . A S AR R A B B AR AR LR RS TSR RS L A7 P
VLN BEER A 5 5 AP TR, S A S AT i 5 R KA S A s
B 53H T AL AR EER ARAEEBHERT 4 A @R B EAS BREY Tk
H k5 TSR K B M B AR B S B PR AHEE
12 T RLARAR S Hob, ARSI AT 5 (R4 R 40 TR Rk B, 5 ILAL R BB A 60 IR 3
TH AR,

SR A B AERE, A 5 AERE LA BRI A AL RAR A SRR

PESEKS:0122.5;5718.54;Q16  XEAHRIRAD: A XEHS:1671-3168(2026)01-0118-05

SIS AR, > P . SR T I RE S AR LA B/ INR S A R DR P 92 [0 ). MRl 3 A LR, 2026, 51 (1) 118~
122,129. doi; 10. 3969/j. issn. 1671-3168. 2026. 01. 017

ZHENG Jingnan, XI Baiyu. Conservation Practices for Wild Plants with Extremely Small Populations Based on Functional

Diversity[ J]. Forest Inventory and Planning, 2026, 51(1) . 118-122,129. doi:10.3969/j. issn. 1671-3168. 2026. 01. 017

Conservation Practices for Wild Plants with Extremely Small Populations
Based on Functional Diversity

ZHENG Jingnan, Xl Baiyu
(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract ; Biodiversity is not only vital for the health and prosperity of the natural world but also serves as
a cornerstone for the sustainable development of human society. This paper analyzed the distribution and
conservation status of wild plants with extremely small populations in China, and combined functional di-
versity theory and practice to propose 12 specific conservation strategies across four key areas: in—situ
conservation, ex—situ conservation, seed and gene bank construction, and public participation coupled
with science popularization. These strategies included precise field surveys, enhanced monitoring and
protection, implementation of restoration projects, site selection and establishment of new habitats, re-
fined cultivation practices, construction of multi—form gene banks along with genetic databases, and pro-
motion of ecological science outreach. This study aims to promote the deep integration of scientific re-
search and conservation practices, achieving effective protection and sustainable deelopment of wild
plants with extremely small populations.

Key words: biodiversity ; functional diversity ; wild plants with extremely small populations; in—situ con-

servation ; ex—situ conservation
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MR, % B T IhAE SRR INFh B BT A R 4P SO RS - 119 -

PR B Z R P EERZ —,
PA ALY 35 784 B, Horp (L HE BT 30 068
Tl BRTAEY) 251 B A AR M) AR A ) 2 244
v, BB 3 221 Fh W2 A A AR ) 2R IR
Hu DX RN BRI SE B IS AR T AR AR
BB (International Union for Conservation of Nature,
TUCN) X 32 g 0 b PFAi 14 2 A9 PP A 45 21, 3R B Ay
3 879 iy SEAEY) Ay S B A, 2 TR A ) S
(1 119%", 3k S F 1 350 f B3R A 468 ok B AL AT L A
Bk EMARMAEAREY MY RASR
MY e A R G R AP R A SR (0 Al 2 4,
PlERf A AR IR 34 225041 1 AR R R Ak
SRR RN A S RSB IR AL R IE 2
P AR SR Y IR A R | IR AL K iR
R AESRGMS e R S b Mo, AR
RFEEN S W INFIE R A WA 2 ) 2 R
A N O, B EEA A TR, PR B
NPV B T RE R PR oK 4 | A AR 80T, ORAE B
I8 At v s R e W e EAE Y Z eI B
AW B S

1 BNFHEFEED S HTERFIR

W/ NFIEEET A=A ) (plant species with extremely
small populations , PSESP ) J& 8 731 i ds Sk 7% ml 5[]
Wi oA K2 3 B B N (st g s vk ) Moh St
PR (IR AR AR T4 B XU i, 5 BoFh
FER AL AECRE R 20800 RN S AR Y 2
CUIR TR A7 SR 19 e/ NAAF AP (minimum vi-
able population, MVP ), M i Bl s} I 1ife 2 466 1 5 B4 B
A, X MRS T 2011 4R E SOl R i I
feth IRV b () B/l R B A A R o
PP AR ) 1 AR
L1 S/ RAERERE

e /INFRE BB A A ) A 4 B3 LN 0 A A 3 H
AR AR T I ) — LE R R DB R R B
ARBE TR VG PG R A AR g 8 PG AR I L DX PR
TR P 1 RN A S 4 | IR A/ VR B AR R
FEG L

e/ INFf AR B A AL R 22 00 A e AR S IR s L T
JEZAT PN X, BRI A R X, 22
A R AE A I ARORITEE DA | Xof A S5 SRR P24 RS
B X LI O R AR T (4 B AR S AR ) %
AR DR DB TR AR ) d5c 240 5 1) 1L o
SR 120 Rl NRIRERF AR AR )2 0 A T b

BT IX  TE S P AR AR L) 04 7Y R A e ) VY R
AR R Y H Ao A R o A
FYHRENE , WIE B 752k ( Cycas diannanensis) 1€ &
( Pachylarnax sinica) SR i), (A7 T Bo F
JE LAY S RE AR VR 22 HA s DR AP N (B A
INFREERF A AE Y, a0 E LA #2 (Abies beshanzuen-
sis) T FE RS EA ( Carpinus putoensis ) 55 | HHF AR EE
B il A7 B9E 2R R U B AR AR, AT
HHIRFRAET I PR, an 4520y TR e | K 9K 5 e ) 22
85 I BN NG B0 R, i BT R AR B
WA RAZ S o B INRHE B A AL i Ak 1 A= 285
RGN HR— LT REE 155, — B2 BRIk
SEMEFEN R, PR FE SR AR AP ) [m] i, 55 280
X HAESIREE R FIIR B UZEP A A B RS
()P FRRE

W/ INVFIE SRR AR R IV Ry A SR B eb B Ay i s HL Al
T QTR R A= A A, TE TETI 5 T BT A A A A K
XA R0 B B /0 W 8 32 FR st A% Z AR 1
I, ML A R, Iz A8 Sh AW T4, (75
HIRIRTFRE St 25 | K24 KB A v o ELAA 1
FEALFEN R MBIR i BERAZ S A AR A
SRR AAZ S
1.2 RIPIR R E BRE M BUR

UTAERE , e (X A /N R BB A AR 1 DR A
WBig T REHRE, LA e, b E R i
W/ R AR A ) A DR AP AT Bl U R T L AR AR
T AR BRI (Acer yangbiense ) £ N B 30 2 Fh i 15
R, (AR T KA g A i R A
TEHBARAP Tl BT P2 (R A7 | R 0 i B [l 5 B AR S5 7
X, ZFCHNL T 30 MATVNX () 13 DT
I (B, IR AR T 61 Rl N R RE BT A=
Y, Bt 10 I bk, [mHEAE 16 Fh, 8 3 TT k.
(= raAa /N RE B A A ) PR RO P B ) (2021—
2030 4F) YW & BRI T 101 Rl RIS AR A )
VERRI A& B ARSI A 24 s R AR 1Y
FeE B C , MEE AE BE B W DR 00 T K 4, IR A 2l
— BB RPTRRIRAP IR R XSS ANSS T A A
BT XS A 2 AR R AP Y S R T, B AR ER
YRR T R BRI AR

FEl PR J7 18T, X AR /AR B A A ) DR AP O EE A H
fa R o TR I — 4B Y 55 O AU AS B TR B
ATz, fE COPIS (BT m Bkt £
FEPEAN P45 2907 23 380) N2 I T 50T, v AR
s B A A ) PR A R (PSESP) 7 [ Br 5 T
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Plant Diversity 3845 T & BEVEM, W 2R 9P 2R
Y2 REtE dedr kA 35T i St o EER AR
U PR BRI 1 R B N R A AR 1Y
PrAr, s R E BT 5 SR AT SR 45 & B IR
S fEYIATE FAR S ek . EBs SRS H Al
W2  BORSETA R R 45 EIAER /NI B A= A ) £
PSR A T e SR

2 e SHMIEIREXLE

2.1 DIREZHEME

TEAE S 5 AR Z AP OR3P S, D RE 2 FE 1
(functional diversity ) /2554 & R4 W Fh D etk
SIS S B B AR X o B RN A A
X I 1 b ] D) A8 4 R AY 22 S R B AR
PE T H AN A S RS RE A BB R X,

IREZ AR A O W) R R £ (BN R 2 4%
PE) AL R TE AR 25 FR G0 b P T Zh BE A (0 e
HAREAEH . DIRERRE A5 AE AN BR T BURRAE (0
TR TR SRR ) A7 R RIE (40 T B SR |
B D) LA R o R A (AN AE I ) 50 R 400)
S XL RIE TR TR E B T A AR A RE
71 BRI PR LA B 28 R G55 i sk
K HIREZ FEPETR B LTI REZ e, I RE 5
JEF8 % (functional richness index, FRic) \JIREY )R
$8 %4 (functional evenness index, FEve) FIZ A8 718
i (functional divergence index, FDiv ) gelio-20] -
b AR R B W T W R R A AR A A T
TR o R L AR T AR AR A TR R AR B 5 T RE Y
SRR A T P ARAE AR A0 25 ] 23 A 1 22
PR, B T IR A A TP AR ThRE S e 4k
MBS 7R T ) P AR 22 18] B 22 Sk AR 25 A A A
BRI T RN Te A S AR

TEAS /NI B A AR O AP A N T R, T RE 24
PERIME S ICN B E i T N AR A A A
b T i A6 A e F & DX PR I DR L Zh RE MR
2R, B DR AP 7R 2R 28 R 8 b Sl R VR S LA
YEFF . PPAL RS BT AR /N A AR 1) B BE 2 R
P, SRS A ) 52 PR SRS, A0 PP E s O HATY
SCEETREARFIE )b K5 AR 855 2% A L R A 1k
TR 14) 5 PR S 0 55, D e 2 S B AR /N 8 BT A AL )
WA AR S RGETEE o TEM/ NI F ST A A8
PR Sz ey, DI RE 22 BEE 09 DA RN 3 AR 1A
FE A BRI 114 HE AR

2.2 RS HMEEESRP RN

DIREZ B (M AL S R G U B e (Y o
[A] D REFFAE AR AL BT L, W s 1 7 R IR D BEMAR |
WIRh LSS A X 22 B SE AR P i 22 57 . X — B
WAMLER TAEMZ R BT, o RS R
ISR B TR

e 2 REVEAE O AR 25 A GE U RE Y H 2 T (A
T HARES RPN B i Z B E A, AR
PRAP TR, D8 2 A 1 T B 2o Ao ] A 2507 AR K
AR T REIS I L7 SRR E M . AR /INRh R B A
Y 8 5 A BA A R D RERFE A b, T
B YR 8 Z R R B IR R IR E R
JBE A KGEE T2 RE ) MO AN R RS B TR 52 145
S N RERF AL A3 A ) REAE AN W] 28 26T
PAA ) 75 e R A s AT BR B, D R 9
M H T AR 25 R G R B AR AR ™ AR E M

TE R 7 T8, D AE 2 RETE P48 T 1 B/
FHRRE ST AR AL PR AP RS 1) o) S 5 S PR DX i
BB Y T 5, ROT R G
VAR 5 5F A RN S R AR TEfR
AR A 2 O | 4 B, W IR
BAAFRDRERIE BT WG AE Y , 3 )2 B
FIE HRA Sy, S T AR 2SO A ELAN B e 1 BRI
WO AR TSR GRS S HE

3 HR/NFHEEET B MR IP R R

3.1 FRIPFEENSES A
3.1.1 BEMRSEEEN

X H R 3 A ] R A BRIR A
AT AR AL A TS RN PR R D SRk TR IE
AR R4, B MR R SRR B IR A GPS
AR E N . ST A 25 5, il e B2 0 3 o AR
PTRRRRA BB R DX BRI S ORI 42
3.1.2 mEEEBERPSER

Aedr UAE B AR AE B R L ORI B G . N TESR
PRI SN AS W, SR A S A B AR A A i
YRS R AT RS B B BRI sk
SEBHAPRS A W R A IR A WA B R A
R AR RE LS REFFEIT R, RN HE
THYZE  IC AR 1 A RO AR )P 51 T
P E R TR R R A
3.1.3 XMEREBESHE

B XTIRAC A B R A A i AT IR R S
Mg ARHE (BN R A AR DR AP R ) (LY/T



%14

MR, % B T IhAE SRR INFh B BT A R 4P SO RS - 121 -

3086. 1—2019) FEHnife, RBGEM B LF AR BRI
BRSO T HE H A AR B AR, A,
T EAMAESRK e B4 TR, it R
AR IR
3.1.4 #RAAARIRESEE

TN FALEE , FE T AN /N E R A Al
RPN S 5, 28 PR U RN &
FEFE N EIE A SAE Y R AP AR At 2 T
BRZ 5N, R SRRt Ky
AILFE S 5P TR, B et SR S50
RAF5H
3.1.5 BUMBEIZESREBA

TR BHIGE A, I X B /NP R A ) 15 A%
AKEJr R ERE Y . R B A EOR T B,
BRI AL R A A R S R AR A A
FORSZHE, [RIB, FRUA 4 B ] G2 RN b Jy WP B 5% 4 32
R, O TR I S 1 5% 4 OB
3.2 EHIRIPRIER ESEMR

TER/INRIRE B A R ) O 4 SR v 3 DR 4 AR
J—MEZENR B, B A SR A Y R AR
IRBE B A AL B A B AR SR Ak
FVEFA , T KPR | BRI 48 XU

T b PR A7 SR W 18 A% 00 TE TORG ME 1B Bk TR 27 85
B (1)iE 0 A S A, P 1551
PR ST B A A B A A A M R, B R
S SRR/ RE SR IS S w5 N W 7 Y (B
(2) FF KRG AN AL ik 455 A B, 0 45 T3 I TE it
B s HUE B VR A, B DRATL 26 3T 0 PR v B A B A=
5 (3) HEAT TR AR 5, 10 s A KR
B L5 | DA K R SR R ok mg >

T Ml R AP SR W LR A NP 2R AR ) O A b BT
TREMR, (1)@ E Ay, F2 ey
DATE B Ry B B A58 Hh A7 06 OF S, A Al 15 3
WS, e 55 OR R B 35 5K LR AR ( Pinus
squamata ) FGF—HEH/NFIEF R AE RN TE B 1A
A5 iRk, EE A SR 15 Fh, 383 000 4Bk (2) iF
PRI e SR T HE B A Z AR B R AE , B TR AR R
WA REAEAE T 22 1 B R A L2y iR M AR AP AR A
PR A% 5 T SN 220 | A Bl T A 10 34 1 i
B0 RN, T Hb ARt T I — Se Bk R, 4n 8 4 Al
Yy} T A S AR 1 58, 3B RS S5 TT B PR AN 3 1
IEEMAET, Ak, G OR3P o500 45 B A P L 75
BRI AT 18 . R, 78 S 1 PR 4
FEMGIT | T B 705075 B W () A= ) e e R AR 28 3R

AT oK e RS B PR AP 5 5, i Wi A
i AR, LA RO ROR 5 KAk
3.3 MFESERERZG
3.3.1 MFEREE

Tl A Ry PR AR ) Tl B ) BB, FLse it
5 BT AR AR BOARUE . (1) 25 )AL 75 AR 40 Aol
FRORBCRE SRR, o AR R T RE A S
PIAEAE DX, T TR P R 25 )5 (2) YL BE | 0 3 42 il
AP TORAE A OCHE T AR I - 19 A ) S R
O AR S5 T IC A L b ATRLE 1 B 4 i 15 5
FWEIN RS0, 6 ORI DR F7 75 75 (3) SGIEFIE
AL 2 AN FT Z AL R 2R 5t G i 7 R R Se
A S s 55 T B, R PRl — 1 Fe e Had
HAEREAE
3.3.2 EEE#IE

LR P DN B T ) AR TR ) T S K
WAORAE . BER AN URAE RN F 38 AT eV S iy 41
BULIRYFE 2 FIE ARk, SRR iR T
gi s o HEY T SR A5 e R WY
RHHEAT AT A AL TEAL | T2 TR A I il sk
R AEA B RIR GG R AR5 S A B Y
R AT SO AR A st A% B IR R R TR AR, AR
KB RbEE AR R FEY & R4 E w Y i
(gl
3.3.3 ZEEEE5NA

Fh =P 5 BE DR e () i TV 2R A B S
F, BT SEE A BRIR R B DR F D1 AU
FUHTANYES BRI BB A R A AR IR R T+
5SRO &1, R 2 R RO A A
AIFFEE R SR TTER T 5, BEAk, IR A Z0E AR ¢
TAEREAL & mfh 2 25 BTl /INRi A B A Al 4 O
FIATR AN SRR, o2 b 5 R R e 1 AN W] s
@EE‘J#}L%[ZG_B] .
3.4 ARBESHEL
3.4.1 XS ENMHINHAE

N Z T A RS 5 IEIE IS R AP R |
FRIEL 2T 6 HLUREEWEN5E , IE ARG
FEH S 5 2P ek, [REE, st X Al
EBNANEFEZ ) w25 P REN 5 a2
SO FERA R, 8 2 MR e s Y
AR B R HHE BAC i S R WA S R
XA /NI B AR AR ) DR i DT S A
3.4.2 BFELERIENKIE

HERETHA RGP RIRA LAY, BRIV



- 122 - ok iE & X

®51%

FEEF AR R TR A =B E IR R IR
B AN AE S BN THER, S FRAeS
VNI S S D AL S B 2 Ny W = 22
FEIRZ AR AT 00 S5 a5, WO AR R B
(268 51780, BEAh 30 N 38 53 R ARG 38
HLAIL 28 A AR SE IR TE | | V2 AR R A /N R A B
AR R ) BB 5 A B R A AR I AR EE
Z 50 GIERSEEAL TR A )&, YR IRy
BRI 2 N T2 5800 stk
3.4.3 55| SHH

R T RS ARS 5 SRR T AR, Wi
SEA BB ST AU SRR AR A 5
B BTERI N B 45 T R il W S RLRTE
WOR ARG . [RIB) ET BOR S | 5 B4
TR SR 2 NS 5 BRI T Eh ok TR A
Sttt RS 50 RAFA R,

4 & &

TEHET DI REZ REME AR/ NP A AR ) PR 3 S
Bl B b A5 AR T 5 22 E b -5 TR A Sk BB PR A
IR BORJZ 0, W LR W& N iEL
ANHERE B/ INRREEF AR AR R A IR LR
PEFIAE AT 2K, Wl A 28 AT R A S AT A, gy
ff R R 3 r AR B0 T8 A% 200 T M 7 17, 322
AR g DR AT AR, RIS OR3P S B A Rl 5 2
— TPk, FRIRITAFRAE /NI B AL AT T
TS 1 AR & L | (EAn AR BRI R A R % e
ARSI AT NSRS R AR R A 2
HE R AR A5 DT IR RN AT T 2SR A M
WRMAH, T PR AW IR I A FEOAR T
B, s BUR SR M G TP AR R IR,
HESHRHIF S OR 97 SE B A TR L Rl 5, LA SE BEAR /N Fop A
AL RO AT ORI R ] BB R R

SE

[1] ALI M,KENNEDY C M, KIESECKER J, et al. Integrating
biodiversity offsets with in Circular Economy policy in Chi-
na[ J]. Journal of Cleaner Production,2018( 185) :32—-43.

[2] MENG H H,ZHOU S S,LI L, et al. Conflict between biodi-
versity conservation and economic growth: Insight into rare
plants in tropical China[ J]. Biodiversity and Conservation,
2019,28(2) :523-537.

(3] BT B, TR, 55 . P E T e SR 90
PRI, AR ZAEYE,2017,25(7) :745-757.

(4] PNIUFE . B iR/ VRS A A DR 44 5% (2021 JiR)
[(M]. BW. =R i, 2021,

[5] w30, 4R sk, &5 . /NIRRT A A RO
RO 3 [ B A R RS [ 1] AW 2R,
2015,23(3) :419-425.

(6] FhILIR, st . /NP RERF A AR RO TE SR A
LI, AEMEREE,2015,23(3) :426-429.

[7] CRANE P. Conserving our global botanical heritage: The
PSESP plant conservation program [ J ] . Plant Diversity,
2020,42(4) :319-322.

[8] SUN W. Words from the guest editor—in—chief[ J]. Plant
Diversity,2016,38(5) :207-208.

(9] sRINEE, FRAcHE, SR 5 . h A/ N R A Y
PRI BURIFAG [ T]. AP ZHENE,2018,26(6) :572-577.

[10] e NRSLHNE [ 55 Bedn T . 4 B A shid Py fr
K BRI A i TAR SRR [ 2], dbae. H 45 B
INAIT ,2009.

(11] PhIIR FRaKcAs . B/ IR A A o [ A DR 4P 4 30
[J]. FRARS AZE,2022(5) :22-45.

[12] PNTLHR, XVGEPH 5K . /NI RE R A A ) R 7 B 5 i
JESAKTAERBE[T]. T PEHIY,2021,41(10)
1605-1617.

[13] SUN W B,MA Y P,BLACKMORE S. How a new conser-
vation action can help to conserve the world’s biodiversity
[J]. Plant Diversity,2016(38) :207-208.

[14] YANG J,CAI L,LIU D, et al. China’'s conservation pro-
gram on plant species with extremely small populations
(PSESP) : Progress and perspectives| J |. Plant Diversity,
2020(42) :10-20.

[15] WADE E M,NADARAJAN J,YANG X, et al. Plant spe-
cies with extremely small populations (PSESP) in China.
A seed and spore biology perspective[ J]. Plant Diversity,
2016,38(5) :209-220.

[16] VILLEGER S,MASON N W H,MOUILLOT D. New mul-
tidimensional functional diversity indices for a multifacet-
ed framework in functional ecology[ J]. Ecology,2008, 89
(8):2290-2301.

[17] Flilgi , BRIAEE, T5 22 . VG BE W1 MEART 2 2 Fh 5 T g
ZREPEAS A AR AR SR SCE [ ] A8 SR 2R
2R 4, 2024 ,40(6) :780-789.

(18] AEZEUR . A[FIAREEAL R N T AR LI PRI 4540 5
Uit Z R LRHEL D], BT ) PE R, 2024

[19] COELHO A J P,SILLA F,MAGNAGO L F S,et al. Anth-
ropogenic disturbances shape functional composition and
diversity in Brazilian savanna. Contrasting effects of local
and landscape—scale drivers[ J]. Global Ecology and Con-
servation 2025 :e03893.

(F#% 129 ®)



£51%5 F1H ol il 'SR X Vol.51 No. 1
2026 £1 A Forest Inventory and Planning Jan. 2026

doi:10. 3969/j. issn. 1671-3168. 2026. 01. 018

ZHERRRRESRERSEMNMETMR

B E F ORI
(zEAMLEENXE, =8 2% 650051)

WE. A T2 F=H A RBEARTRBAEHRE REFE(ARESZAAEREDRFFALL), KA
MEE SN EMELSN T R NERKR FF LE BBRBER BREBRD M FKAIR A
A SRR 6 AT @, B REARESRE I RN AT RAIRE, ZEREAN, =4
JRAE BB TmARA 247.78 Fhm® | £ SRS 4L E ML A 3 176.67 12 T/a, 485 T 44 2023 4
GDP # 10.58%, 2, &M % AR ML (1 415. 21 1270,44. 55%) | i = 7K B ANAE (920. 33 12
7C,28.97%) 4% F LIEME(588.56 1070,18.53%) Wk A R % . =& 4 R4 AN E @RN
{84 12.82 U/ hm* , & 4 B AW A SRS ik -F 169 3. 045, £ R 5 A L 2 I B KR £ 57,
BB EMELFTRKR, BRI R 5@ RNER S,

KR REAM ESRARS i MR, A SHERKY , =84

FESHESS718.557  XEFRIRED: A XEHS:1671-3168(2026)01-0123-07

SITH& HeHEy , T 3ES0HE . s A R AR S R GRS I REM (VTS [ 7], Mol i 4 B3], 2026,51 (1)

123-129. doi; 10. 3969/j. issn. 1671-3168. 2026. 01. 018

BI Yanling, WANG Yong, CAI Wenjing. Value Assessment of Primary Forest Ecosystem Services in Yunnan Province[ J].
Forest Inventory and Planning, 2026, 51(1); 123-129. doi:10.3969/]. issn. 1671-3168. 2026. 01. 018

Value Assessment of Primary Forest Ecosystem Services in
Yunnan Province

Bl Yanling, WANG Yong, CAIl Wenjing
(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract: Based on the 2023 survey data of primary forest resources in Yunnan Province and following
the Specifications for Assessment of Forest Ecosystem Services (LY/T 1721—2008) , this study systemati-
cally evaluated the ecological services value of primary forests in Yunnan Province using a combination of
physical quantities and value —based measurement methods. The assessment covered six aspects: water
conservation, soil preservation, carbon sequestration and oxygen release, nutrient accumulation, atmos-
pheric environment purification, and biodiversity conservation. The results showed that the total area of
primary forests in Yunnan Province was 2. 477 8 million hm”, with an annual ecological service value of
317. 667 billion yuan, accounting for 10. 58% of the province’s GDP in 2023. Among the services,
biodiversity conservation value (141. 521 billion yuan, 44. 55% ) , water conservation value (92. 033 bil-
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lion yuan, 28.97% ) , and soil preservation value (58. 856 billion yuan, 18.53%) contributed most sig-

nificantly. The value per unit area was 128 200 yuan/hm”, which was 3. 0 times the national average for

forest ecological services. Spatially, the valuation showed distinct regional variations; the northwest Yunnan

exhibited the highest total value, while the southern border areas exhibited the highest value per unit area.

Key words: primary forests; ecosystem services; value assessment; biodiversity conservation; Yunnan

Province
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Tab.2 Physical quantities of ecological services of

primary forests in Yunnan province
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Fig. 1 Distribution of ecological service levels of primary forests in Yunnan Province
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different vegetation types

PAA TH]
M1l U T
mwen  /GeE i ﬁ i g o
a a_l) ¢ . hl'Il_2 ]Z‘il‘i
cah)
FERMEET AR 872,72 27.47 1 11.71 13 EPEIL
PR RS 584.07 18.39 2 15.22 3 PG,
[ LN pi-AE}
FERE SR 480.30 15.12 3 13.00 8 JHEg
e
RS AR 366.85  11.55 4 12.70 10 EPHdL
SEVR N 279.32 879 5 11.99 11 P
FERILAEE  137.33 4.32 6 11.78 12 HEPEIL
W B Ak
FETRMEAT AR 126.90  4.00 7 13.58 7 HEPY

I SRS 93.18  2.93 8  13.96 6 JHM
(LN

1Ly b FR AR 63.79 2.01 9 1523 2 HF§
BEIRMEE AR 61011 1.92 10 12.91 9 JHPY
ZEAT AR 42.66 1.34 11 1503 4 @

PR SENE 28.15 0.89 12 9.64 16 T
LN

BAEAT AR 17.49  0.55 13 1171 14 JEHE

INTHEEEEM  16.53 0.52 14 10.85 15 PG,
T

AR ZE R AR 589  0.19 15 1538 1 JHp§
P R TEI AR 0.33 0.01 16 14.68 5 JHF

33t 8

3.1 ERHFRESRES RN EIFE

52 B A LR AR ST N L v E TR
IRRMARRGE 7R T AR T H AR ALY
WS, MRV, = m A b is AR A SR
S IIReMEE K, B A7 TR AR (R 5 T4 B 40K
V35 2 E A MR AR ) B A R T AR
ZREMERUIMISE,, BFoT S Fsm I T R AR R Y
Aedp XSRS 2 A 2
3.2 TEGFHFERERE

= B R AR AE S IR S5 DR 0 (6 2 B S 1
23] 5, 0 AR M A% 1 RN 280 Bl AL R AR Y
R Y (E a2 A 204 5 IR AR T AR A BeAS —
B, EPILA I PE VLM E R, S X IR
AR SRR EREBEVIA G, FEERAE

P 45 b DX BT TR (5 v, 2 R L A A A
iR ZE MR RIS AL, AR SRR R MRS
eI
3.3 RBHMESRS ISR

SHAMARMEIIM L, A LR ARE B
A=A S5 DIREAMN A, N SV E AR SR B E 42

RAEHSEIE Y, = A MR R GRS T
RE RV ELN 10 147. 61 1270, B 1 AN E R 5. 06
Fot/hm’ . ARWF5E K, IR AR A28 9. 9% 1Y
PRI, DTRR T 448 AR IR 55 D fig S (B
31.30% , PR T AR (A2 2. 53 %™ i T UG AR
MAEAEZS RGN S5 T B FRBR LA

5 ME ERINE F A SR X AR A SR
S5 DIREM B AR B, AR AR MR 1hi ALt R 30
H—E s, R HAE R 2 O T s TPk
PBRMAS RS, B S SRS ThRe i E,
VBRI B R4
3.4 ARMATHEERKHE T E

AT R (R A 25 R 56 B 55 T B8 DT Ak B0
TEY R AR R AR T AL S5 R B AT e B
FEAE—EAETE : (1) 353 S HCR F XS 1A,
Al REAAN R AR AR 55 (2) ZE W 2 FE R P M (E 1T AL
K Shannon—Wiener #8407 , K 8 58 2 R BLES i il
FEYIRIATREIR O E 5 (3) 8 T4 b IX 4 5 X6F 7K I R
FERTTHRR P ATEAL ; (4) — L EZE WA B RGEMR
5 (WNSCAURR S RN (B S ) RGN ATTAL TE

RRAFFENLE— 2+ (1) IF & 38 FH T A [6] A
FAFEF RS BE VAL S8 (2) @ A5 216 Wi
fEPIF ORI N B A PEAL 715 (3) 5 IR A AR AR LX)
ASRSDIRE M E KA ; (4) 58 H A8 45
RZR B SO IR S5 S H A ATEAS I

4 Fit5&W

4.1 EE4iR

1) =FA IR AR SRS DIRE SN ERS 3 176. 67
f¢.78/ a, B0 HAE 12. 82 JTJ0/hm?, i & T4 [
B MK N B T A S et &
SRV R SR I E LA

2) M5 A7 S BB 2 R S 1, VR P b i IX
W ELE R AR, P T 158 s X B T AN (B e s, R
25 AR R I R AL TR

3) AN[FIAEBE AN (B 25 57 b 25, FE LR B AR
BB AR, A R L 25 R A T AR (B e 5,
W T e SR A A IR 5 T RE I (3B



%14

R, %5 . ZHEARBANESRER S RN EITM - 129 -

4.2 BUREW
4.2.1 BARERPER

PR RO N SR R A A% O
2%, 8 DIAE SRS DhRe th (A AR HE i AR DL e gk
FH SR ARG AR  ZE R AR SR 2 A
4.2.2 SEEETIMENLH

P2 105 i I ARAR A A AME AR, 50 2 0 B A7 T
TRV o A b DCRTAEL R IS | 107 45 7 S8 e kMR,
PRI PR OEAN T BSORE i AR bR AR S M3
PRS2 — R 2 £ L
4.2.3 MBETRGEE

B0 AN [ XS s AR AL, St 25 S Ak PR A
FEm , FLPGILH XN T F AR e E R RS
SEAEE 5 P21 Ml DX i 5 X v A A B S TR Y
H R
4.2.4 EHEEBIIE

P0G AR 5K BT IR A L A=) Z AR
P AR X S TAEA LSS & B R 6 1,
KA BRLRS
4.2.5 FRERKHLNHR

BT SR AR A AR 55 D RE WE DU PPAG AR & |
HAPEAL AR A R A, Sy 3 M A R R 2 A R

S

[1] DAILY G C. Nature's Services: Societal Dependence on
Natural Ecosystems[ M ]. Washington,DC ;Island Press,1997.
[2] WATSON J E,EVANS T,VENTER O, et al. The exceptional

value of intact forest ecosystems [ J ]. Nature Ecology & E-

(EEF 122 W)

[20] PARK A,CARPENTER C. Understory species and func-
tional diversity in a chronosequence of jack pine and red
pine stands in the south—central boreal forest[ J |. Botany,
2016,94(3) :185-200.

[21] XI5, EBE R, 45 . ST REEA P EME
PREELUR AN BEZHEVE )] LB R 2240
2024,51(3) :488-494.

[22] ZRVL3C, o3t SRIGENER , 55 . B /K RN 7 0 BB T
F I YR LD RE AR o A ()] AT
274%,2024,44(19) :8627-8635.

[23] #3CHE 2K TR, 55 . SRR IR/ IX
b E A N RS AR AR R B N X SRR [T ]
PEERMOL R, 2016,45(3) : 149-154.

[24] FhIFR AR RS 55 . B/ IR RE T A AE A 1

volution,2018,2(4) :599-610.

[3] EPCE LW, P&, 5. smREMAERIM]. B
W] =R R A, 2024,

[4] EZEMIF . HMAESRGEIRS REPHAS A . LY/T
1721—2008[ S]. dtat . EARE S Mk, 2008.

(5] zHAESEI R, BHREITRsmMEELSN . amME
2023 FEE AT AR S ERGEITARIR]. BW. 5/
B4R ,2024.

[6] mFASITR . 2023 nESiH4ELE[M]. dbat. PESR
T R, 2023.

(7] ZEAKBINZERS, ZEEEERET . sEE+L
WIRBRGEAHA(M]. B, o8B #HE AR B R
#t,2004.

[8] Tie fEBEWE,#H3C. PEBRMAES RGNS Tne &I
MAETFAE[T]. Mok Bl ,2011,47(2) . 145-153.

[9] LW, AR, X J0HE , 55 . s ERBME S AR
IR RS IR S DIRE M EITAG [ T]. Y2 55 R
23,2013 ,35(5) :656—664.

[10] AifgiL, 2] hedE Sk, 45 . 2010—2021 4F 9 8 ZR Ak
HEBRGRS IR (HITAT IR SR [ T]. RS
,2024,43(1) ;244-253.

[11] BRRAR,Z=RZE . PEAS RGNS e E 4 W 22
AT )], JERTRA 2 (H AR L, 2019,
55(5) :951-960.

[12] Wi ) Rk, 7, 5 . P ER A S RS RS T i
EPHAG[ )], T ERE . HhEkB2:,2018,48(3) :331-339.

[13] £ EREHERERMER RGNS DIRETHAL
BSEER [ ]. R K £ R R4, 2016, 14 (1) 2 1-
11,151.

WA R

R —— 2 B VPR S AL AF ) b AR 5 A BRI
5[ 1]. S EMOE R 2021(3) :27-31.

[25] Bk A48 . T T R 25 T R EHE [ 1],
2Rt 2024,32(2) (511,

[26] P3O E . A AR /N R A A ) PR D B 5 5
BT bR (1], A2 HEM:,2022,30(10) :84-105.

[27] FBHFIE ,ZECHE  Hwi e, 5 . = FA WV EEET A A
YRR P LRI ST [T Aol 9 A AL R, 2024, 49
(1):151-155.

[28] FBiie, SEsIp, AHIE, 45 . A AR A A
PoE R BUR S R X SR () ). AR ARl R 42, 2021, 48
(2):102-108.

ARG A, e



£51%5 F1H ol il 'SR X Vol.51 No. 1
2026 £1 A Forest Inventory and Planning Jan. 2026

doi:10. 3969/j. issn. 1671-3168. 2026. 01. 019

SR RE R T EE R A E M E KRB

K ZEVRRFEF, AZE
(HESTRBYHE AR, #d &KX 430200)

WA TSR KA H ZIE(VR) X #3 Spearman # A48 X 4375 ik AF R TR B
KB R RBLEMARBE AR E EREAERE L 67 ANEBFRBE 721 AN Fr 2 18] &9 FF 18] X
R, B RS M (PCA) X 5 & B RALM 09 L BFP 4L, 75 2 54T R A BE & & AR H 1) Bk
ERFEXRIK(P<0.05) , AR GAEE X kA FRE EREREREFTER XL
H1.71.1.16 Fo 1. 44 & B 2R 2 X329 £ 90% vA b | Fr i 35 2 A 2 18] & BRANHL,  #F 2
J2 550 Spearman AR KM R T K E ERKEREREF T ER XKL A 1.24 1,19 F=
1.31, 8 B EA XAt 4038 % T RAD A AP b 40, 2R B E A8 2 A0 3T 2039 8 80% vA L | b 3t 18] ik 524
B, R ERBMFBEMARD G E S SRR, 4G - B A FF 18] 52 S8 AL AR AT £
LIRA) R & RYE PCA # 5 AR E BEARBEFERZEAR 5 A 4 NEXFME, BLERARBE L L
AR R BERERR G, SR ERBEME DA #8085 5L A AR 8
KRB E M BRGSO E S AR T AL P A,

SR AR R IR A AR B MR 7 2 LR (VR) ;X7 #34 ; Spearman A& A8 % A8 I

th B 4335 :9792. 182;(0948. 158;(0948. 122. 1 XEARIRE A XEHRS1671-3168(2026)01-0130-10

SICAE oK% AR 58 VR A5 . BV AR SR 7 7 )2 00 SR B A ] SCIBRAIT T [T ). Mol 38 A BRI, 2026, 51
(1) :130-139. doi: 10. 3969/j. issn. 1671-3168. 2026. 01. 019

ZHANG Ying, CAI Jingyong, WANG Yang, et al. Interspecific Associations of Dominant Plant Populations in Tree—Shrub—

Grass Layer of Quercus aliena var. acutiserrata Community[ J]. Forest Inventory and Planning, 2026, 51(1); 130-139.

doi; 10. 3969/j. issn. 1671-3168. 2026. 01. 019

Interspecific Associations of Dominant Plant Populations in Tree—Shrub—
Grass Layer of Quercus aliena var. acutiserrata Community

ZHANG Ying, CAIl Jingyong, WANG Yang, SHE Yuanguo
(Hubei Ecology Polytechnic College, Wuhan 430200, China)

Abstract ; Based on field survey data, variance ratio (VR) , X7 test, and Spearman rank correlation were
employed to study the interspecific associations of 67 dominant species and 721 species pairs across the
tree, shrub, and herbaceous layers in the Quercus aliena var. acuteserrata community of Duheyuan Na-
tional Nature Reserve. Principal component analysis (PCA) was used to classify the ecological species
groups in each layer. Variance analysis indicated a significant positive correlation overall among the dom-

inant species in each layer (P<0.05) , reflecting high community stability. The X” test showed that the
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ratio of positive to negative associations between species pairs in the tree, shrub, and herbaceous layers
was 1. 71, 1. 16, and 1. 44, respectively. More than 90% of species pairs in each layer exhibited no signifi-
cant association, with loose species associations and independent distribution across layers. The Spearman
rank correlation test demonstrated that the ratio of positive to negative associations between species pairs in
the tree, shrub, and herbaceous layers was 1.24, 1. 19, and 1. 31, respectively, with more positive than
negative species pairs in each layer, and over 80% of species pairs showed no significant correlation, indi-
cating a high degree of independence. Seedlings of the dominant tree species (). aliena var. acuteserraia
were abundant, but saplings were rare, suggesting that interspecific competition at the seedling stage was
the main limiting factor for the regeneration of (). aliena var. acuteserrata. According to the PCA ordina-
tion, the tree, shrub, and herbaceous layers were each divided into four ecological species groups. The
Q. aliena var. acuteserrata community exhibited overall strong stability, with the tree layer being the most
stable. Most species pairs were not significantly correlated, and species were independently distributed ,
coexisting stably. Natural regeneration of (). aliena var. acuteserrata was challenging, and based on its
light—demanding characteristics, opening forest gaps was recommended to promote its regeneration.

Key words: interspecific association; ecological species group; Quercus aliena var. acuteserrata commu-

. . . 2 .
nity ; variance ratio; X~ test; Spearman rank correlation test
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Tab.1 Dominant species in different layers of

Q. aliena var. acutiserrata community

(listed in descending order of importance value)
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Fig.1 X’ test of dominant species in the tree layer of Q. aliena var. acutiserrata community
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Fig.2 X’ test of dominant species in shrub layer of Q. aliena var. acutiserrata community
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Fig.3 X’ test of dominant species in herb layer of Q. aliena var. acutiserrata community

F3 HEMEHEFEEEFZEYMM A RIF Spearman B HH XKLL E
Tab.3 Comparison of X’ test and Spearman rank correlation test among dominant species in the tree,

shrub and herb layers of Q. aliena var. acutiserrata community

F i ES
Rl BRRC pak  wE o oARE L mak o oaE  osaE 0 KK
(P<0.01) (P<0.05) (P>0.05) (P<0.01) (P<0.05) (P>0.05)

X KB TARZE 1(0.53) 6(3.16) 113(59.47) 120(63.16) 0(0.00) 2(1.05) 68(35.79) 70(36.84) 0(0.00)

HEARZ 1(0.43) 4(1.73) 119(51.52) 124(53.68) 0(0.00) 2(0.87) 105(45.45) 107(46.32) 0(0.00)
ARG 3(1.00) 3(1.00) 158(52.67) 164(54.67) 0(0.00) 2(0.67) 112(37.33) 114(38.00) 0(0.00)
Spearman  FF*ARJZ  10(5.26)  15(7.89) 80(42.11) 105(55.26) 6(3.16) 5(2.63) 74(38.95) 85(44.74) 0(0.00)
ZUES HEARZ 3(1.30) 8(3.46) 114(49.35) 125(51.44) 0(0.00) 7(3.03) 98(42.42) 105(45.45) 1(0.43)
B 5(1.67) 9(3.00) 156(52.00) 170(56.67) 0(0.00) 5(1.67) 125(41.67) 130(43.33) 0(0.00)

(5.26%) 15 XF(7.89%) Fl 80 X (42.11%) ., fiH
KBYFPTAT 85 XiF (44. 74%) , Ho b i 2 i 3 Al
ANk 2 7R G B R T 43 R 6 X (3.16%) .5 X
(2.63%) F174 %F(38.95%) , 1E G SCEAXTAY HL(E
R 124 TESCHR O 5 L AN T A DGR X
81.06% , 7 IR () g 7 Mg (4,3 3)
3.3.2 EAREMEIHEXE

FEARZ AL B Y Spearman B AH E A6 36 25 1R i

7R, TE 231 DR 125 % (51.44%) SEA G, H
R i 2 I RN B3 LA S B R 4 1k 3 %
(1.30%) 8 XF(3.46% ) F1 114 XF(49.35%) , TAAHKERY
T 105 X (45. 45% ) , Hor i 2 U 1 25 7R O Y
P53 511 7 % (3. 03% ) Fil 98 X (42.42%) . TCIHK
FIXTA 1 X% (0.43%) , 1E S OCHAP XY HLfE R 1. 19,
TECIBCFPT HOEH, N AR SR 92.219% , %
WIHEAR RS Z L B A B s R (805,38 3)
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Fig.4 Spearman rank correlation coefficients among dominant species in tree layer of Q. aliena var. acutiserrata community
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Fig. 5 Spearman rank correlation coefficients among dominant species in shrub layer of
Q. aliena var. acutiserrata community
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Fig. 6 Spearman rank correlation coefficients among dominant species in herb layer of

Q. aliena var. acutiserrata community
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Verifying Reliability of Predicting Spatial Distribution of
Hevea brasiliensis Based on MaxEnt Model

LI Yuqin, LI Boqun
(Ecology Branch of Yunnan Institute of Forest Inventory and Planning, Kunming 650031, China)

Abstract; Maximum entropy model (MaxEnt) has been widely used to predict the potential distribution
areas of species. However, previous studies typically relied on partial sample distribution data to predict
potential habitats, rendering the accuracy of predictions difficult to fully verify. In this experiment, 139
sample distribution points and 22 environmental variable factors of Hevea brasiliensis in Yunnan Province
were used. The MaxEnt model was used to generate suitable habitat range of Hevea brasiliensis in Yunnan
Province, and then overlaid with the existing cultivation areas for analysis. The reliability of predicting
species distribution by MaxEnt model was verified. The results indicated that the highly suitable habitat
range predicted by the MaxEnt model using the sampled distribution data almost completely overlapped
with the range of existing cultivation areas identified through field surveys. This indicates that using the
MaxEnt model to predict the spatial distribution of species is reliable.

Key words: Hevea brasiliensis; distribution of suitable habitat; verifying reliability ; environmental fator;

maximum entropy model (MaxEnt)
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Spatio—temporal Evolution of Vegetation Coverage and Its Response to
Climate and Land Use Changes in Guangxi

YANG Wangbin, WANG Yu
(Guangxi Zhuang Autonomous Region Institute of Land Surveying and Mapping, Nanning 530015, China)

Abstract; Vegetation coverage is an indicator of ecological environment quality. Scientifically revealing
the spatio—temporal variation characteristics of vegetation coverage and response mechanisms holds refer-
ence value for regional ecological restoration and management. Based on the normalized difference vegeta-
tion index (NDVI) , the spatio—temporal evolution characteristics of vegetation cover in Guangxi from
2001 to 2020 were analyzed using Sen+Mann—Kendall trend analysis method, and the response relation-
ship of NDVI to climate and land use change was analyzed by using the methods of partial correlation a-
nalysis and residual analysis. The result showed that during the past 20 years, the NDVI of Guangxi
showed a fluctuating growth trend, with the area of increasing vegetation coverage accounting for 41. 11%,

while only 2. 58% of the regional vegetation showed a degradation trend. The fractional vegetation cover
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was positively associated with both precipitation and temperature,, and the impact of precipitation on vege-

tation showed significant spatial heterogeneity. Human activities had a positive and negative effect on re-

gional vegetation coverage, increasing farmland land and forest land to improve vegetation coverage, and

construction occupation had a destructive effect on vegetation around cities and towns. As an important

ecological barrier in southern China, the vegetation coverage in Guangxi has continuously improved under

the combined influence of climate and human activities, indicating significant achievements in the Grain

for Green Program and rocky desertification control in the past 20 years.

Key words: vegetation coverage; spatio—temporal evolution; climate response; normalized difference

vegetation index (NDVI) ; Guangxi
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Evaluation of Water Conservation Capacity in Cunninghamia lanceolata
Plantations under Different Site Conditions Based on
Multiple Mediation Effect Model

GOU Chengfu, LIU Man
(Forestry Bureau of Puding County, Anshun, Guizhou 562100, China)

Abstract; To evaluate the water conservation capacity of Cunninghamia lanceolata plantations under dif-
ferent site conditions in Puding County of Guizhou Province, a multiple mediation effect model was con-
structed by integrating relevant data from the CNRDS database. This model was used to analyze the
effects of different site conditions on the independent variables, mediating variables, and dependent vari-
ables related to the water conservation capacity. The results indicated that under different site conditions,
a slope <15°, an altitude of 1 200 m, and a stand density of 650 trees/hm’ contributed to maintaining a
favorable water conservation capacity in C. lanceolata plantations. The water conservation capacity of
C. lanceolata plantations indirectly influenced mediating variables including precipitation interception,
surface runoff, climatic factors, soil conditions, litter layer, and biodiversity.

Key words: water conservation capacity ; Cunninghamia lanceolata plantation; site conditions; multiple

mediation effect model
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Occurrence Trend and Risk Assessment of Poisonous Grasses in Yuxi City

GAO Jingfang

(Forest Management Branch of Yunnan Institute of Forest Inventory and Planning, Kunming 650021, China)

Abstract; This study aims to clarify the the species and distribution of poisonous grasses in grasslands of
Yuxi City, evaluate the current situation and trend of poisonous grasses, and scientifically guide the dis-
aster prevention and control work. Through the combination of on-site investigation and standard plot
sampling, 103 species of poisonous grasses were investigated, and the main hazard patterns were invasion
and toxicity. The importance value of species was used to assess their occurrence level. Ageratina adeno-
phora was the absolutely dominant species in the population, Bidens alba and Pteridium aquilinum var.
latiusculum were dominant species, while the remaining species were common. The kernel density tool in
ArcGIS was employed to analyze the “density” , and the results were visualized. The key poisonous gras-
ses were distributed in Yuxi City to different degrees, with high densities found in Chengjiang County and

Yimen County. Overall, there was a trend of diffusion from high—density to low—density areas. The Max-

e B H#A:2024-11-16; & B B A :2025-02-26
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Ent model combined with the spatial analysis of ArcGIS software was used to carry out risk assessment on
the suitable areas of key poisonous grasses in Yuxi. High-risk areas for Ageratina adenophora were con-
centrated in Yimen County, for Bidens alba in Hongta District, for Chromolaena odorata along both banks
of the Honghe River within Xinping County and Yuanjiang County, and for Pteridium aquilinum var. lati-
usculum in the border areas connecting southern Chengjiang County, Huaning County, Tonghai County,
and Jiangchuan District. The importance of environmental variables to the survival of key poisonous gras-
ses in Yuxi City was determined by Jackknife method. Analysis of the results regarding the importance of
environmental variables to their distribution indicated that the dominant environmental factors affecting the
survival of A. adenophora, B. alba, C.odorata, and P. aquilinum var. latiusculum were the minimum
temperature of the coldest month, the seasonal temperature, the maximum temperature of the hottest
month, and the annual average temperature, respectively.

Key words: poison grasses; hazard pattern; occurrence degree ; occurrence trend ; risk assessment; Arc-

GIS; MaxEnt model; Yuxi City
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ATBRICITI AN, 5 1 X VK 1500~ 1 800 m,
FREAAPANE 5 ) A A H 206 4 45
T RGN, A A 1 31 930 hm?, Sk b @ W Ay
TR R S AR R 16,7 ~ 24, 5°C , SR R K B
787.8~1000 mm, 4T EJF I 28 244. 03 hm?, (5

[ - ALY 1. 89% , 43 A1 7 Fh e s S | Hov (] B
)T AR 303. 05 hm? , BEPEF AT R 870. 30 hm®, B2 14
TR AT B 668. 05 hm? | BAVE KM T 14 384. 90
hm® | PP 50 AT B 7 366. 54 hm® | - FR #3505
AL 4 631. 67 hm* , A T EHB AL 19. 52 hm?,
1.2 HEFRIE

AT T FH A U A 45 A A e i s AR S Ak

PR B R B A BbR v M PR A R A s . DA
BPATE X R A, 256 M R R TR I A P Hb
S R M 2 ATRR T R R B A B AR 110 4% B T B
A VLRI A A R RSO, AR R A5 B A
SR A AR ) R A RN A3 A 0 AT A o
O REFE RS B ST e N A
TTEdId Sk, IR BB FH AR MERD 316 4, B M5
HEHLE AR 0. 5 hm? T 0T A S B MR S

J3 52 A= ) A A e SO - A RS I T 4
WorldClim hiA< 2 fFR#E (19) WorldClim [y 52 2E 4
S ARAS BB (1970—2000 4EH9EXIME ) | 7B
30", FPl Ay R EALE 1,

2 RF=E

2.1 HAREE

A= 48« B 4 =07 R 5 Rl 9% A B —
s Tl B0 T Y T B T B b A A R ST L
JRURS: DX 3l 73 LA F B i ] o3 A S ESE S L
2.2 HESEITRITHE

LT Excel FAXF Py R & 0 FE XTI A
XT i B AER R S AR T is g,



- 162 - ok iE & X

®51%

R1 EYSKEE

Tab.1 Bioclimatic variables

biol EIR bioll  RAFEHIR

bio2 SR e biol2  AEREKE

bio3 SRR biol3  FIIVE A Bk it

bio4 TR ZE T biold  f T A Mok

bio5 A B iR biol5  BEKFAME(ERRED
bio6 e H AR biol6  HIBZFEFEKE

bio7 T AF i biol7  HTHREMKE

bio8 BIRZERR biol8  HHBEZFEMEK R

bio9 TR biol9 A FEMKE

biol0 AR

2.3 ZEES . BARRE RS RE

R FIAZ 2% B 5341 (kernel density ) J7 75 B /R 7 3
B ) AR R X, R EE A, AR R A
(SR E A T3 AR OT ] B R R Y
JE A S R g — A S A 2 T E e A SR AR
(ERMWERUNE L Sisg AN R TN =RV = B 51 TR
s BT T AT B 8 AR 3 2R 328 1] B LA
PO, AT ARMEREA T Bt A o0 4L, JF Tl 4512k
Z B 22 St KAk . T 85 3 R BE S A A 5] H
AR By ELA B G TR AR AR OO0, X < o B IRk
AT B2 3 I e 45 1 SR A1 T A0 03 90 i AT 00 2K
S E AR BE 03 2 A 0K 7 R T IR
5 AAFER, RIS B IR B PR B
JE R SrR R i B B U A Y
By BEAE BRI AT  BA DX X
2.4 B X4 (MaxEnt) &R K T111i%

12 FH B KRS Y N7 0 4 R A R
AR VPAL o FI0I A Foh3 A A s A 252 Y T B AF
YA, W) A 43 A AR AR (species distribution models,
SDM) 15t % Ji& , I il o W 58 Wy b i AR ME Y — A
LA HEE YR oA R rh R R
B MaxEnt ARSNGB 2 T AR, Iz izt
BABFTI R AR R s 745 R A E M
ARt/ TEML A B T T2 AT B
TR RITE 5] 3 250 T X I v A S5 AT R ADL A B2
e T HE AR S A AT LRI Yy A AL R
AR R AAAE , H T ZHBINREA B Wy o3 A
B0 B AT A B A RCR Y R T DA
I FH e 2 A R 53 28 RUESCHE | AT 980/ N A 1ok B 40

AR, FASTR 4 45 R AR o A, mT A
HT R i fag B A e sk il e

MaxEnt #7817 FH %) 3445 R 24K T WorldClim
SARKHRE . B SR LA BRI RIT R B S
PR | AR A AL Y A BRI B R, B
FH AvcGIS i Dy st A= PS4 A8 i 1A 7 AL 3, it %
B R R IE F A 9 A% AR S MR Y5 L, 7E MaxEnt
BRGEA T BERLZERE AR 759% 15345 s A Rl
GAEBAE ,25% 109 53 A0 s A R AR 550, 2L T 46
TR o) A2 T 6 B MaxEnt 25004 T 9 71903 (jack-
knife test) K550 I RE 19 A~ FRBEAR 5 X455 AL 15100 7
BRI, MR T D10 725 46 56 485 S Tl 2 AN [) 34 55 A8
U T A 25 1 DR KN . 25 R A BT A
UEAR R < BRI AR F” R i A 28 e B0 A A DI 2R A5
SYAE L, B U Ry A AR 7 AR A v, 1 B
R T EAT 5 T BE o, X Rl A A sk K

BT MaxEnt £ H 85 % A7 6 £ E T AR
ROHE, B % TIPCC Ml ST P-4l mT 58 2 (4 &)
ST B TR B BR A AT G L, ) o AR
AR X AFAEMER <0. 05 A AR X ;0. 05 <
TEEMER <0. 33 A RIE A X ;0. 33 <FEAEHEAR <0. 66
W E AR X FEAEAE A = 0. 66 K AR X, F
“HAPIE Dyhe, 5 53 A (H S G AR R 43 A I
PEAT AT R4 . 38 ArcGIS Geit4% 9 A= X AR,
2.5 YIMEE

YIFh S S IR CP EAE Y ) (P B R SR A
BEA FHLY A 53 ) R R SRR D 4 7 R )
(BFB IR R 25 (2019 ) )",

3 BERESH

3.1 YMEEEAX

ZGeit o b, L A SRR 103 B SRR 34
Flo 5RHAA R PR EURZ A 27 B bR
FELEY 26% ; FLUOR G}, AL E] 10 R AR
R AR5 RRLUT o R o o3 A, A
FIIRIR Fe 5 10 2 25 25 2% (Ageratina adenophora) |
BIR 5 EEIE 38. 01% ; HVR & FH AL W £ 52 ( Bidens al-
ba) WK & H ik 11.72% ; Bk ( Pteridium aquilinum
var. latiusculum) . K HLEL ( Chromolaena odorata ) Hil
U LA 5% 74 s HoR AR o HEAE 5% LA

FEfE F I 0T, FAE R CHLE s 59
( Tithonia diversifolia ) S G E T MR 5 TP R
kifi ( Phytolacca americana) | 7 i ( Phytolacca acinosa)
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MY fE F J7 XA R 5 2EEE L AR
( Solanum virginianum) F%%% ( Malvastrum coromande-
lianum ) AP G F T XA =205 LT (Cuscuta
chinensis ) 1 16 % 77 XA 3 £ AR i 5 K& ( Cirsium
spicatum) 3 %F ( Rubus parvifolius ) . K& ¥ % ( Gi-
rardinia diversifolia ) SFAHYIIE FE J7 20 HAMh , X AH
Yy TR R A I, 5 R E & B (Xanthium
strumarium ) AT 31 25 A8 A H0 00 4 R i 17 y R Niil]
A A R BRI 8 F I O A B HAL, Wb
B A 0. 5% A B iR e it il 2,

F2  WFESTR ST 0. 5% R R RS R BEA X GT
Tab. 2 Statistics of species with frequency percentages

above 0. 5% and their hazard pattern

Tt
5 ™ i R e
1 ZE P Ageratina adenophora 1315 , AT 38.01
2 ZHFE H A€ S5 7L Bidens alba &2k 11.72
3 HF KHLE Chromolaena odorata &=t 5.95
4 BiBREL PR Preridium aquilinum var. =i 5.38
latiusculum
5 SR HLEFH Bidens pilosa 12 4.64
6 WigkEr  BHIER Preridium revolutum =ik 3.23
7 HE Jih 473 Tithonia diversifolia =ik 3.13
8 %kt BRILHE Praxelis clematidea =ik 2.12
9 KRukBl  BERE Ricinus communis A 1.83
10 %5Ft K& Cirsium japonicum HA 1. 60
11 R 5% Rubus parvifolius Hith 1. 18
12 TR ERIETF I Alternanthera 2k 1.18
philoxeroides
13 %%k IR THIE L Erigeron sumatrensis 12 15 0.99
14 R} BRI Parthenium hysterophorus 1315, 67 0.94
15 ZE B FRARE Rumex hastatus &5 0.94
16 JEER B4 Ipomoea purpurea (3= 0. 84
17 $9%RF 38 Malvastrum coromandelianum 13 /5 68 0.77
18 2%} 483 Galinsoga parviflora 2k 0.77
19 %F JNYELE Erigeron canadensis (Fqu) 0.77
20 Akt FI Solanum virginianum #di, B 0.74
21 ik +IHFF Dysphania ambrosioides 1715 , 67  0.69
22 %Rt BEALETTTE Crassocephalum rubens 132 i 0. 62
23 Wkl PEREBRIR Argentina lineata (s34 0.54

24 h¥EREFRL D2} Lantana camara i, A5 0.52

3.2 REREE
FEER R IR TE R A T X R AR
— RE G A FE E AT R E R A SR ) R R

(HIPAL D Fh A LR AR L Wb B (B R R RAE R %
BN FR  H  FE 2R A B AR bR

FEAE = ORI B AR 5 B AR A ) /31

TEE T 316 MRl JE 2 3] 35 E 5 61 Fh &
BRI R SRR HEMEH S 4. 48% ,ie KT
oAyl SR A 2 XL X R 4548 J2 I
M) e A 5 1 A6 B R R 1 F A 43 51l 12, 86%
12. 47% , FFPFEOL SR KR EELS A — o 2T
HAY R ESE/NT 5%, —RR W R X FliE
SERFE MR PR EEEEAE 0. 5% LA L1
FpEF LR 3,

*3 YMEZEEE 0. 5% LRI

Tab. 3 Statistics of species with importance

values above 0. 5% %
Wb AAXTREEE ARXTEREE AXMEE EHE(E
EESE 40. 87 52.95 39. 61 44. 48
e R BB 11.94 15. 68 10. 96 12. 86
B 10.28 17.57 9.55 12.47
CALE 2.99 5.15 5.72 4.62
ERhER 2.96 4.88 3.70 3.85
PR 1.49 3.66 3.97 3.04
B R 1.98 3.27 2.49 2.58
PN ] 1.57 2.82 2.96 2.45
Ji A% 3 1. 66 2.85 1.82 2.11
B 1.56 2.16 1.34 1.69
EE2 1.89 1.97 1.14 1.67
piNRIS R 0.83 1.58 1. 14 1.18
BRI 0. 81 1.51 1.08 1.13
/N 0.82 1.53 0. 87 1.07
SRR L 1.15 0.93 0.47 0.85
(B o 2 0.61 0.85 0.94 0. 80
PO BRIRR 0.51 1. 00 0.81 0.77
R AR A 0.31 0.79 0.74 0. 61
e 0.24 0. 61 0. 67 0.51
3.3 REBER

XA 5 LA 5% LA L, b of b 2 31 5 5
S ROEAED R /T IV e N U S eSS (R A= L
FhEAT KA a3 o b, AR RO S0 280622 Ak
PLETE R KHLE T ArcGIS 84, X b o i A
Py o B R AT A% B B A0 AT, RO VAR
H ORI S Pk IO 2E 5 2 HAE R AR B R )
PLEAE R AT R A

SR AR LT ALER LT 5L X 43 A
X3 B 1T EL 4 AN 1E ) 67 5 40 B g 33t DX ek Ay v 2%



- 164 - ok iE & X

$£51%5

JEE 53 A1 DX v 4 R B A DX R B v B
A DX [ S FSCHE AER X 38k 5 AR 48 52 A X[ o 2 2 0
A DX T SN HICHE fif DX SR A1, i £ 7P L eI &L (4r
B IX Gl TR TR

F A S BT A 08 T R e B AT X 3
1ol B 3 XI5 v 2 T X [ 0 HICHE e X SR 3
SRRV AL LB XRS5 Hh s JBE 0 A1 X BR AR
8 LAY DX 1) SN0 R Ao X3, 38 2 A
BF-B JUTT R I B oA DX R b 8 20 IX 1] Sk
7 HICHE A X8R, 30 73 A A 30 P B AR

BORAE T T T A0 Ay oy 2 P88 90 A X 8 v 25 3E
AR 7R 7 [0 5548 1 B S B DXl B g s IX ) b
PRI r S PR 3 A DX A 8 T A X ]

i\f?}‘

r

oK g
o e

i1l £ : E
CmR g T
L HER : 4
BA
EXC 457
JGIT 5 B
(10%#k/kn?)
| 0~7620

7620~25037
25037~51708
0 12.525 50 km 51708~84910

e 84910~138795
(a) BEFE=
N g
: o
J =
AKX 1)l
® .L iy 11 L » ;‘?%
R i 328
FrrE
B4
FENES
JLIL & BEEE
(10%#k/km?)

| 0~2481
2481~9248
9248~20300
0 12.525 50 km 20300~35187
L 35187~57518
(c) B

SN HICGHE A DI R Y1 X 2185 X g B 52 B X
I, B8 3 ATTE - AL J5 1] 5 48 B A2 LXK A
AR B A DX R 48 B2 0 A1 DX 1) 147 HICHE ff DX I8
BAEFF-E STt 2085 X ikl B

RHLRE S X A A Sy [T 8 L B S B X
S, 2 1) BV 00 408 B S B DX o s DX A B
B SO R el B A R B R
8 LAY DX 1) /M HRCHE e X3 9 %8 2 IX A
T FPVES E I3 A DX 1) SN HICHE AR X8k

AR 4 FhiE E RN R A e R BT,
HREETLT B T BT T RO R R s
DX I B X g e, B oI AR R
() 3 o S B RO (B 1) o

N

A 5is

800 7 )1 [
il

[ = g .

4
. € AR
FENER
JLILE B
L ] (1038 /km?)
(] 0~2885

0 12.525 50 km
T

2885~8862
8862~19168
19168~34421

34421~52559
(b) BB

N 5 =

K X
frt o=

» L 1T .
, o B R
\ﬁi% . e
o _ \g AR
FEREWER
\ BEEME
> (10%k/km?)
[ ] 0~1096
i 1096~3288
3288~6303
0 12.525 50 km 6303~11031
L —— 11031~17471

(@) ®&HLE

1 ERYMZEEDN

Fig. 1 Kernel density analysis of key species
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Fig. 2 Predicted distribution area of

Ageratina adenophora
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Fig. 3 Importance of environmental variables to

the distribution of Ageratina adenophora
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Fig.4 Predicted distribution area of Bidens alba
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the distribution of Bidens alba
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Analysis and Evaluation of Fire Resistance of Acacia melanoxylon

ZHANG Quanwu', LIAO Guangshou®, MO Jiang', XU Yuanyuan®, YANG Mei*, DENG Yongsheng'

(1. Guangxi State—owned Liuwan Forest Farm, Yulin, Guangxi 537000, China; 2. College of Forestry/Guangxi Colleges
and Universities Key Laboratory for Cultivation and Utilization of Subtropical Forest Plantation/Key Laboratory of
National Forestry and Grassland Administration on Cultivation of Fast—Growing Timber in Central South China,

Guangxi University, Nanning 530004, China)

Abstract; This study investigated the fire resistance of S—year—old Acacia melanoxylon trees, compared
differences in fire resistance performance at different tree heights and among different plant parts by using
analysis of variance (ANOVA), and evaluated the comprehensive scores of fire—resistant properties of dif-
ferent parts of Acacia melanoxylon by using principal components analysis (PCA). The results indicated
that the moisture content of the stemwood decreased gradiently with increasing height. The bark exhibited
higher moisture content, calorific value, and ignition point than the stemwood across all heights. Leaves
and branches had the highest calorific values, while litter had the lowest calorific value but the highest ig-

nition point. The comprehensive ranking of fire resistance among the different parts was leaves > litter >

5 HH#1:2024-10-23; {6 B H A :2024-11-18

EETIR  BAME NI LA S AT & (2024GXZCLK29) .

FE— 1 kR (1984-) T WS TR . FZAFMO A = HARBFFE B FHET R EE B TAE . Email :396319828@ qq. com
FREMEE R ME(1976-) , 5, M TR . NFEbRlL A 7= BORBIESE N HHES XA BB TAE . Email : dysh603988@ 163. com
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branches > bark > stemwood. Compared to calorific value and ignition point, moisture content had a greater

overall impact on the comprehensive fire resistance of Acacia melanoxylon. The fire resistance of the bark

and leaves was close to or superior to that of traditional fire—resistant tree species reported in previous studies.

Acacia melanoxylon demonstrates generally good overall fire resistance, and the better fire —resistant leaves

and litter can effectively deal with the spread of crown and surface fires, and the bark with high moisture

content and high ignition point can play a better role in protecting the wood in the fire environment.

Key words: Acacia melanoxylon ; fire resistance; moisture content; calorific value; ignition point
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A B, AT LA TR AR E IR -, 2R B340
CH foo HAHTEE AN AR 7 REUERE (% 3) .
DLV R 1 7 25 A0 5 Fe i Al S aR, @ 15
I3 PR AY .

f,=0. 582X, +0. 05X,-0. 517X,

£,=0. 267X, +0. 844X, +0. 271X,

®3I HMNERKETFER

Tab.3 Common factor matrix of fire resistance performance

NFEH BHFHEHMEE
F
1 2 1 2
EK% 0.934 0. 249 0.582 0.267
IR -0.011 0. 985 0. 050 0. 844
Al -0. 385 0.876 -0.517 0.271

VAR KT 25050 25 IR 4528 T 5 22 DUk
RYENAGE K f, L, ARA F=(0.55177f,+0. 39162f,) /
0. 94339 1R &AL P KM RE M 25 B 1557, L5 B 15
I R/NHEFF O - P (0.98) > v 91 (0. 3) >Ki 5%
(0.02)>F Bz (-0.13)>F# (-1.17) (£ 4)
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Tab.4 Comprehensive score matrix of different parts of

Acacia melanoxylon

AL fi f F He4
T4t -1.1 ~1.240 -1.17 5
B Bz -0.37 0.220 -0.13 4
Bt 1. 64 0. 001 0.98 1
E S 0.45 -0.590 0.02 3
JRYEY -0.63 1.610 0.30 2
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Fig.2 Correlation analysis of fire resistance factors

P2 FH | SR IR A /K R 5 Pl A 3 T
FHRK R (P<0.01) , S KEREER 7 F 2003
IEAHSE RS 5 WNEPU K T f, R 53 1E A
¥, 5 F R EEIFEME(P<0.05) , HUE A& KRG
SrRFf, BB EAACER, £ 5 F X R
KT £, 5 F 0, 0T I, SR 5 7K R %)
HEREYUKEDRERVE R T NTEBU KR+,

4 i g

PR HURNVERFEAE — € R b T S Rk
PERE, AHTTE AN IR i B4 B I AE DT KO PR 4K
(ELFTER A RN ] g B BEAS TC T A 22501 (B AR 4 i
JEBOW B (85 R MR i A T4, HAEZR &
TR T4, DA R B BEA 0
X RRAR I A 0 e LA 8, 0B 22 R X A AR
AR HE R[], 85 1 AR i R EREL 23 53] D8 270°C Al

17.04 kJ/g, & TR 0P85 5 254C AR T 18
HIHE 18.46 kl/g, WFE R, RO Y & 48 58 2
ML R AT IR FE AR i B AR LA A = 11
UKL L SR A AR R e — e R IE 22
FKEEGERE . 5 7K A2 e B AR b M i) Ei 2
BAR MG T R B, KR S IVE 2 B E
HAOG, 5520 A 55 20T DPAR AR A Bl M R 25 18 — 3L
BB R R ) R be . TEAS [ AL I BT K
PE B T L B R I A S Y 4 xS K RO
100% , ¥4 8 2 T Ho A AR, B4R 3 T 4> S 67 ) A
(B 5 H A R 0 4 HAT W 2 25 e (H & K 22
SRR 20% UL b, H S KB EKEBHF £ 5
LT FRA B A, S EAMH R
FKRIE— B FYuE T HBT KRB CRE
TEXS 5 ANSTRALAHT KRR 5 27 R i Fh 25
BRSO, PR REHE A T 3 BRI
R PRI, X 3 ASERALAY AT A A
AR TR, SR T A K00 1) =6 T AR BR AT )
TR AL 3, A HE BB, I HR AR AR K I B & A
JEPT ARG R X 3 AR N FED T
FBHIANEZE G R B, fE—E R B oRAh 73X 3
AERALAYSME S BT IR, 3 3 AN BB 7R
JEXT AR KR H 8 1l 2R K FIARIEE IR HAT — 5 YL
b VN T L RV (NS E IR e =t = B A B A i
L5557 AR>S AR R B, SR A AH SRS I A R 0k T
BIEH 259°C , fm TERATAL GE )7 KRS R AR A 5
A f ( Schima superba ) 253°C . KA 1L faf ( Diphylleia
sinensis ) 253°C. . K J1 ¥ ( Michelia macclurel ) 238°C.
LEA , FBACHH SER B AR R R T LA AR R, e
TR T, FEACRH BRI (Y P R 29 21. 51 K/ g,
Wit pes T AT RS P A AE 19, 73 kg, H23E T K A
21.70 k)/ g AR T RAE AT AU E 22.71 k)/ g, WL
(R @ I (N RN T U R (NP R (=R i
Ui AR B AEDT K AERE D7 T8 5 ER 1AL e By I
FRHE , FEBe N 20 TR AL GEpR R A BT K e
BB A A A BR R BRI S 2R L) R HE
SIERYSEBRG SUAEAE e 278 B 200, AR
AT e B B i) 5 7K 8 BB A L R A R AR o 7
KR BIFR TR AR, HY R 7 S RE TR B
B JRERE T LA KA W) A B ) R 5% I5F [i) TR 0 5
TE U KR G S R R 3B SRR KR
FTRAY) 3 TV B Ky A 22 i R A A 4
SO AN MR Ry S B B M R )P
PASSk I o S SN 2 o € e S L R N



%14

WA, % BAHEBH NS SIEN - 175 -

THERB KRR, HMOZ— B N KK
HEA SRR RS M T AR
TRz SR AR e, Wi T AR e RIS b A A I g
T B ER AT, A K AN T SRR, S
SR EE RN IHE R K H R R R L TR
| AR VB E IR A 2 H 2 H TGS
FEEARS PR — R T Ok 1 - 398 e 3B (] R, i oK e 1
FEARAH A G bk Dy seetE . AR5 bl uE
SERRAAHE A —E PR, L, 7R 1
TR > SR FELVR A MR 1) 3 2 v R A IR 22, TTE
W KRS, T8 R AFE R ARG KD REER , 8
BRI ST KAR A0 A W B R B, B s A R 2 T
A 1 SEAHH R ASHRA 3 4514

54 &

FRACHH LB ot MR B A AT K PR REDE T
MALGERI A, A 1435 7K 25 6 i B2 A 38 0 T 22 6 1
I BB B R R A AN ] e B AR 2 s T
B IAEAR AR AN [5) 3 B2 v R R B W e 7
PCRLAE, T4 B AR A 38 o T A, BB
R AL B I RIS T 81 95 0 AR BB A I AR
i, ARAHH A TR E] B 5T K PR BELE & HE P
B> 8 v ) > B 2 S A B2 >, n] UL, AR AR S AY
R HAT RAF I B KPR RE , AT A 800 30 3 3 K RIAR
Tk K R AR K0S A A AT LR 380 5 e ) BELJOR £
FERT, RS TAEREL AR AL, 5 7K S R AAH R 1 252
PR B S A B E R T, 5 7K 38 H T
KAIEREMGE

Sk

(1] JEIRTC BB, TILTT . KOG AL RS2 K I A Fh
FEAEWR S50 e 5 AR TR R [T]. Aol Ft
2£.,1992(1) :2-11.

[2] GABREY S W,AFTON A D,WILSON B C. Effects of winter
burning and structural marsh management on vegetation
and winter bird abundance in the Gulf Coast Chenier
Plain, USA[ J]. Wetlands ( Wilmington, N. C. ), 1999, 19
(3) :594-606.

[3] ANDERSON H E. Forest fuel ignitibility[ J |. Fire Technol-
ogy,1970,6(4) :312-319.

[4] ALEXANDRIAN D. Preliminary results of a fertilizer trial in
the DFCI ( forest fire defence) plots in the forest of Font-
froide (Aude)[J]. Revue Forestiere,1979,31(6) :482—490.

[5] PREUSSNER K, KILIAS G. Revegetation and silvicultural

handling of open—cast mined sites in the Cottbus region
[J]. Sozialistische Forstwirtschaft,1983,33(8) :242-245.

(6] w5 RIE, bk, 55 . 1L T4 EEE MR AKX
PEREIN 5 S HA I R R TR ZE [ J] . 20 FHAR M R 2
#,1995(2) :177-182.

(7] BRfESe . BJTARIXAER B KR IBFE (D], A bk
el ,1994(2) 1 146-151.

(8] Bfe M Aol BRZR e 55 . 37 Rl R AT A P RE
HEBWNBIOTFEL ] MOlFE,1995(2) :135-143.

(9] HIbeks, &7 3L AR, Al EF, 55 . Ak H DX B KO Ao i
[J]. KAKBFE,2002(1) :43-48.

[10] HAEEjp  FYULAR XA, 45 . 1 2D R R Ak S 2
Tt BT KRR T S HERE (D], ARAEARL R 2241
2011,39(12) :49-50.

[11] Brrmfel . XLig AT MERTSE[T]. BRARB K, 1991
(4).7-10.

[12] gk ok BT w45 . BRVE 45 A W) Bl KM ) Al
BEFETIE[T]. PRILARSBE A4, 1997 (4) :26-32.

[13] ZfE A7 IR SG . SRATL RS IR X AR bR 2 T]
KA AERE DT [J]. JCRPBE:,2002( 1) :49-51.

[14] PIKEA BT, RIBEAE 55 . 2EW B KO A R 58 A
SERRTIEL ], PHAEMRFEBE 74 ,2013,28(5) : 139-142.

[15] B0 . A EIT LY e Ko SRR AL A S [ D ]
fEM AR AR, 2019,

[16] SEARLE S D. Acacia melanoxylon—a review of variation
among planted trees [ J ] . Australian Forestry, 2000, 63
(2):79-85.

[17] FIBER, SERUR, IREEIE 45 . Bl SRR SEL IS 5 A
AR KT R [T] . Bl G A o R,
2024,32(5) :643-650.

(18] BEan Bl VPR, 55 . BRI 5 R e 5 481
REMLBNTFIE[I]. MolbBl2EIF5T,2015,28(5) :640-
645.

(197 MREE, RIMEE L LARK, 55 . i IEXT SRR AR B 4 Ak AR
KAVE TR B m (1], Mol 530584, 2020, 36
(3) .44-47.

[20] HILL,ROBERT S. Rainforest fire in western Tasmania[ J].
Australian Journal of Botany,1982,30(6) :583-589.

[21] ARAN D, GARCIA-DURO J, REYES O, et al. Fire and
invasive species: Modifications in the germination potential
of Acacia melanoxylon , Conyza canadensis and Eucalyptus
globulus[ J]. Forest Ecology and Management,2013,302;
7-13.

[22] GORDON C E,PRICE O F,TASKER E M, et al. Acacia
shrubs respond positively to high severity wildfire: Impli-
cations for conservation and fuel hazard management[ J ].

The Science of the Total Environment,2017,575;858—-868.

(F#% 183 W)



£51%5 F1H ol il 'SR X Vol.51 No. 1
2026 £1 A Forest Inventory and Planning Jan. 2026

doi:10. 3969/j. issn. 1671-3168. 2026. 01. 025

ZEEMNEF VIR E LR KRR

g S VIR =R i 3:FF - S N - 5~ L A
(1. ZF AL AENRNR, =% B 650051; 2. WAL k¥, =% B 650051)

FE. A= & B EF LIRS B al AR A KT EF A ARBS RAARERS M

EAFAR AM HREFREE E T D6y 2K EIR, 5 A B AT KR P A B A fe F

LRI T, mHAREZ LT L LM REFR F L EEE LRt T WA e R AR, 2

IR B RS R A R AR AAT LR, Ak 3R R T L BUR S

W RACTE, IFF R TG 48, KM AL A Rk LS LA,

KW AFE =L H R BRI WRES =d

B 435 :S812. 5;F316. 23;F416. 88 XEARIRAD B X EHS:1671-3168(2026)01-0176-08

Bl 208, XA TR, 55 . 25 A AR =l BUR B & e XS SR A 95 [ 0] . Aolk A B4, 2026,51 (1) 176-
183. doi ; 10. 3969/j. issn. 1671-3168. 2026. 01. 025

LI Yao, LIU Juan, XING Xiaolin, et al. Current Situation and Development Countermeasures of Forestry and Grassland In-

dustry in Yunnan Province[ J]. Forest Inventory and Planning, 2026, 51(1) ; 176-183. doi:10.3969/j. issn. 1671-3168.
2026. 01. 025

Current Situation and Development Countermeasures of Forestry and
Grassland Industry in Yunnan Province

LI Yao', LIU Juan', XING Xiaolin', SUN Rui', LANG Xiaoxue', WANG Xuan’

(1. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China;
2. Southwest Forestry University, Kunming 650051, China)

Abstract . Based on statistical data concerning the current state of Yunnan's forestry and grassland indus-
try, and considering the main development status of key sectors such as woody oil crops, understory econ-
omy, ecotourism and forest wellness, characteristic economic forests, timber, and seedlings, this study
analyzed the difficulties and problems existing in the current industrial development. The results indicated
that the industrial structure of Yunnan's forestry and grassland industry urgently required upgrading, the
industrial foundation was weak, development positioning and spatial layout needed optimization, business
entities were small, scattered, and weak, the service guarantee system was inadequate, and the support
of scientific, technological, and talent support was insufficient. Consequently, this paper proposes devel-
opment countermeasures, including strengthening industrial policy support, promoting industrial optimiza-
tion and upgrading, cultivating and strengthening market entities, and increasing fiscal, tax, and finan-

cial support.
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Tab.1 Comparison of total output value of forestry
and grassland industry in Yunnan Province in
2022 and 2023
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Fig.1 Proportion of output value of primary, secondary and tertiary industries in total output value of forestry and

grassland by prefectures ( cities) of Yunnan Province in 2023
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Fig.3 Overall status of the woody oil crops industry by prefectures ( cities) of Yunnan Province in 2023
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Fig.4 Opverall status of the understory economy industry by prefectures ( cities) of Yunnan Province in 2023
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Abstract: Through field surveys and policy research on forest therapy bases in Guizhou Province, and
considering the ecological and geographical advantages of Guizhou, this paper analyzed the current status
and existing problems of forest therapy bases in the province. The results indicated that the forest therapy
industry in Guizhou faced issues such as insufficient public awareness, inadequate infrastructure, short-
age of professional talent, insufficient government support, and poor transportation accessibility to the ba-
ses. Development strategies and optimization measures are proposed, including expanding publicity ef-
forts, improving infrastructure, and cultivating professional talent.
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Development Status and Strategies of Forest Therapy Industry in
Guizhou Province

WEI Kunjing', ZHOU Xianfeng', ZHANG Yufang', CAO Yu’, GUO Jinpeng®’, ZHOU Geyao’
(1. School of Medicine and Health Management, Guizhou Medical University, Anshun, Guizhou 561113, China;
2. One Health Institute, Guizhou Medical University, Anshun, Guizhou 561113, China;
3. Guizhou Forestry Bureau, Guiyang 550025, China)

Abstract: To investigate the current development status of the forest therapy industry in Guizhou Province,
this study employed purposive sampling to select 42 managers from 17 forest therapy bases for interviews.
Using Colaizzi’s seven—step analysis method, thematic analysis was conducted, resulting in the identifica-
tion of 2 overarching themes and 12 sub—themes. The theme of development status included policy sup-
port, ecological environment, folk cultural resources, ethnic medicine resources, types of therapy prod-
ucts, status of talent teams, and health management centers. The theme of existing problems included in-
sufficient financial support, weak regulatory mechanisms and supporting facilities, shortage of professional
talent and distinctive product system, severe product homogenization and formalistic health management,

insufficient evidence—based medical evidence and integration of tourism and therapy, and lagging public
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awareness of therapy. This study suggests to promote the sustainable and healthy development of the forest

therapy industry in Guizhou Province through measures such as introducing professional talent and optimi-

zing talent team training models, improving supporting service facilities at the bases, and establishing

sound regulatory mechanisms for health management.

Key words: forest therapy; industry development; health management; therapy products; evidence —

based medicine; semi—structured interviews; Guizhou Province
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Research and Prospect of Human—Elephant Conflict in China

TAO Qing', GUO Xiaoyu®, YANG Kunfeng', WANG Lanxin’
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2. Mengyang Management Institution of Xishuangbanna National Nature Reserve, Jinghong, Yunnan 666100, China;
3. Research Institute of Xishuangbanna National Nature Reserve, Jinghong, Yunnan 666100, China)

Abstract; Human—elephant conflict has become an inevitable fact in the distribution areas of Asian ele-
phants, and it is a typical example of the conflicts between humans and wildlife, which has caused great
threats to the lives and property of local people and seriously affected their willingness to protect Asian el-
ephants. This paper analyzed previous research results from the aspects of insufficient wild food re-
sources, rapid population growth, positive vegetation succession, changes in feeding habits, habitat envi-
ronment, liability insurance, and monitoring and warning, and concluded that changes in feeding habits
were the main cause of crop losses. At present, challenges existed in mitigating human —elephant con-
flict, such as the reduction of suitable habitat areas, insufficient insurance compensation, constraints of
policies and regulations, and lack of funds. To better address human—elephant conflict, this paper sug-
gests to carry out in—depth basic research, optimize the compensation mechanism, improve the monitoring
warning system, and establish an ecological value system for Asian elephants.

Key words: human —elephant conflict; monitoring and early warning; mitigation measures; insurance

compensation ; feeding habits; Asian elephant
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