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Current status and spatial distribution of Chinese fir king resources in China

Ding Fuming'?, Huang Yucheng'?, Yu Junhao'?, Pan Menglin'?, Cai Liping"?, Wu Pengfei'”, Li Ming'”, Ma Xiangqing"”

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 2. Chinese Fir Engineering
Technology Research Center of National Forestry and Grassland Administration, Fuzhou 350002, Fujian, China)

Abstract: [Objective] This study aims to understand the status, spatial distribution of Chinese fir king resources nationwide and
their relationships with environmental factors. [ Method] ArcGIS spatial analysis method was used to study the spatial distribution
pattern of Chinese fir kings across the country, and the correlations between their distribution and environmental factors such as altitude
and temperature were explored. [Result] There are 278 ancient Chinese fir trees meeting the Chinese fir king standard nationwide,
among which 91, 101 and 86 trees meet the national first-, second-, and third-class ancient tree standards respectively. The quantity of
Chinese fir king resources varies greatly among different distribution regions in China: 54.32% of Chinese fir kings are distributed in the
eastern part of the middle zone, and 38.49% in Fujian Province. There are 18 Chinese fir kings with an age over 1 000 years, 30 with a
height over 40 m, 5 with a diameter at breast height (DBH) over 2.1 m, and 24 with a crown width over 20 m. The spatial distribution
of Chinese fir kings nationwide exhibits a spatial agglomeration characteristic, with high-density core distribution areas covering the
junction of northern Fujian and southern Zhejiang, the junction of Guizhou, Guangxi and Hunan, and western and southern Fujian.
The quantity of Chinese fir king resources is negatively correlated with the population density of the distribution area, and positively
correlated with the radius of the river buffer zone in the distribution area. Most Chinese fir kings are distributed in low-hotspot areas
of traditional villages and regions with an altitude of 600-900 m, and the majority grow on forestlands. The height of Chinese fir kings
is significantly correlated with local temperature factors and significantly positively correlated with slope; their DBH is significantly
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positively correlated with local altitude; their crown width is significantly correlated with local wettest-month rainfall and altitude;

and their age is significantly negatively correlated with local annual average temperature and maximum temperature of the warmest

month. [Conclusion] Chinese fir kings across China exhibited a spatially clustered distribution, with high-density core areas mainly

located in northern Fujian and southern Zhejiang, which are traditional Chinese fir-producing regions. This spatial aggregation reflects

the environmental adaptability of Chinese fir and provides valuable references for the conservation of ancient Chinese fir trees and

the management of Chinese fir plantations. Moreover, 65.10% of Chinese fir kings were distributed within hotspot areas of traditional

villages, further demonstrating that the distinctive awareness of protecting ancient Chinese fir trees, shaped by local people’s reverence

for these trees, has contributed to their long-term preservation.

Keywords: Chinese fir king; environmental factor; resource status; spatial distribution
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RTaE 17T MEARARR A (X, 1) 1
H R AR TSR, HAdFAZL AR R 3 532 k.
Forf, KBRS R EARAHE A2 AR B 278 Bk, b
EAE K EER 7.87% (KD o RIFEEK
A A4 R OR Y bR e T Gk B — G AR Y AR

(W= 500 ) AZARTEAH 91 Bk, HEEEAK
THER 32.73%; BB YR ArE (300 a <
i << 500 a) IRZARTA 101 £k, HEEEZAL
HEN 36.33%; AR =R FRME (WIS < 300 a)
IR TAH 86 R, (HREAZATEEM 30.94%.

AEBBIEA EREHEAEBRRNER, H
HUMEAME R IR EREZ, 7107 %, H4
E A2 K T B B0 38.49%; H k2 ik e b
X, H40 ¥k, HEEEZAT BN 14.39%; L
R RWEA, A 36tk HEEEARTE R
17 12.95%; HEAEUMRWIILA, H 29, &
S EARE BEN 10.43%; LV, D)1 SEM.
WAL AR EHCE S A5 S E AR TR 5.75%.
4.68%- 4.68% 1 431%; | %K. =i ZHEIZAK
FHEEDARED, 505 AEAA TS 2.52%.
1.08% 1 0.72%; Bkvh. VL. JEg. EK. G5
S TR AR E 50T
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Table 1 Distribution characteristics of Chinese fir king resources across the country by different protection levels

. ; — ; — ‘ 24 %
i ¢ Ii » 1 Firséfgar:jije Se:()ﬂr%i-agzjde Ta%-frﬁe Nu‘r‘;‘i&r of Hjm
Province ancient tree / Ff ancient tree / Ff ancient tree / Ff plants / £ Proportion /%
#i#E Fujian 29 33 45 107 38.49
P4 Guangxi 13 23 4 40 14.39
R Hunan 9 11 16 36 12.95
WL Zhejiang 6 17 6 29 10.43
VLY Jiangxi 7 8 1 16 5.75
P4)1 Sichuan 4 4 5 13 4.68
511 Guizhou 6 1 6 13 4.68
116 Hubei 12 0 0 12 4.31
] %% Guangdong 2 3 2 7 2.52
2B Anhui 1 0 1 2 0.72
Z 7 Yunnan 2 1 0 3 1.08
7 Shaanxi 0 0 0 0 0
VL5 Jiangsu 0 0 0 0 0
i 7 Henan 0 0 0 0 0
{37 Hainan 0 0 0 0 0
578 Taiwan 0 0 0 0 0
K Chongqing 0 0 0 0 0
&t Total 91 101 86 278 100.00
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Table 2 Distribution characteristics of the regions producing Chinese fir king

ANE A X FIEE (L) Number (proportion) of different distribution areas/ #k

17 Medium belt

4b37 North belt aif
e e b G X st X P AR IX R Total
X IR IX . . .
A7 I . S . Medium belt Medium belt ~ Medium belt east South belt
North belt west region ~ North belt east region . . - .
west region medium region region
9(3.24%) 2(0.72%) 8(2.88%) 95(34.17%) 151(54.32%) 13(4.67%) 278(100.00%)
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Fig.1 The distribution characteristics of age, height, DBH and canopy width of Chinese fir king resources nationwide
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Fig.2 The spatial distribution characteristics of Chinese fir king resources nationwide

*3 2ERAREHESHHRMILSIEBEHE
Table 3 The characteristics of the nearest neighbor index
of the distribution of Chinese fir king
resources nationwide

EizEa) - - P14
Index R i /m g /m Zore P value
. PAE . 0.49 20817.43 42468.85 -16.26 0
Chinese fir king

332 MAFELME R

HE3EH, &EZAEEIEK S E 56
HEAYL], EE LRI EESW, A
RO MRS R, 2EA 1A
R EGUE B B An X, L b, Wreg
L, % F 5 0.001 64 ~ 0.001 85 #k / km®; 4 [H
A2 MR E G IRIRGCE FE A X, DU P, [
B M Bt RE W 2Z F b S 0, B N 0.001 43 ~
0.001 64 #k /km’,
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200 A /km® XA M A2 R El £, ik 212 #%,
0 A B A2 K AR B 76.26%; RN %
200 ~ 400 A /km® XIRH AR AR T 33 8, &5
S EARESREN 11.87%; £ N2 400 ~
600 A /km® XA IAZAKR LA 158, HEEEA
TR 5.40%; 5N %% 600 ~ 800 A /km’
X oMK ER 10 ¥, 5EEEKTE Bk
H 1 3.60%; /£ N 1% & 800 ~ 1000 A /km®
1000 A /km® XIZ A IS AR T35 4 ¥k, ¥ b4
EAARE BB 1.44%. AT, FEEEZARX A
N A a4, (R M2 A £, 138
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Fig. 3 Kernel density characteristics of the spatial distribution of Chinese fir king resources nationwide
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46 %

A2 S A s AN e O 95

HE g B H, 2EEAERENSAS
JITAE 3 30 B S fR . FEIEE 0° ~ 5° X )
EARE®RZ, 5157, HEEEAKELHDN
56.47%; FHIREIHE 5° ~ 15° X3k, A 111 £,
b4 B AR ERBUR 39.93%; FEIEE 15° ~ 25°
IR AR F8BD, AL 10 ¥k, H2EEATE S
() 3.60%; FEIEE 25° ~ 35° J > 35° (X IR A
AT A, w0, REAZAK £ B5F 3 250 1 fE
PR 0° ~ 5° P i

HE 4h TE 1, 2EEA T R EEA R
] 4 23 A B e 3540, Fodr PG b 1) A2 K F
Z, HEEEARTEHE 1583%; ZRILFIEZAK
Ewd, HEEEAKRE SN 8.99%; b, &
61 IS = 1 N = 1IN 1IN 1 RS B A N i 1
A EEAR TSR 11.51%. 11.15%. 14.03%.
8.99%. 14.03% F1 14.75%. A W, FLEFAKFE %
JECATE AL M AT R 2 o

HE S ATEH, 2 EZA TR E 5 T
MAE RIS iR H i 2R E K (P <
0.05) ; MATWMEEEEMSE. FYHERERES

AR (P <0.05) , Hidd HRGE. &R &
il SEREEREREEAHES (P<00D , 5
W R RFEIEMR (P <005 ; ©AREHRZSHE
HKETZFEEHX (P<00D) ; BAEERSERE
HEoKERBEMM>X (P <005 , 5FRER
BFEEME (P<00D) . AT, &EEEZATENE
KRB 5 BT EHL IR S Rl 2% DIAH O, HL7E &2
WEisma R, R TF SE K E AR
KANHEY]
4 T

R AT BRI RN RN R S
i, HEEESESRNESERIH S A
WEEALE], S R 2= A HE I SR, SR A&
N V2 B B RAR ST B, Rt e R, A
EARE DA SHEEMNE R RS2 WG, A
65.10% A2 K 401 T SAERSIX, 5575
15 29 3oty AR 5 A BN I DRI PRI 78 45 Ve AR — X,
FORZ O R BN ML TE T 4% e b T8 R A B SCIR 3 A

R

% H R Gl 4

T o

B -

X H L2 -

AL -

Wl

Ui

5

0.23

0.15

0.06

-0.03

-0.12

3 B2 Correlation coefficient

-0.21

Wi L

T
M 4% ek

*, P <0.05; ** P<0.0l.

5 ZEHEAEINHERLIMERTFRIBXME SR

Fig. 5 Correlation analysis of the distribution of Chinese fir king resources nationwide and the environmental factors

of their habitats



96 TARRE, S5 A ES AR E S IEIUR R A ) A

%9

Fo AR E TGS FrAe N 15 2 7
I, X IR N ENLH 582K &5 8 1
NGB8 E 2 U)K A2 AR IR B R 7 R IX
HBEH MW R, AT A2 A RN R AR
ARE @R 2 NG R, AN
AR XA R B YR B =20 B R AR, AN
M 8 (1) oz X35 BR A7 1 R A AR A 0505 AR
FUR B N VR I & 4 B, Mk DL5E 45 BRI
SN ETEB AL A T A K B . 5 SR 5
IS G I N E U, AN NS B R
AR, #F— PR R AR TS NEESNT
ARAENLS . AR, A 39.57% 2K
F I A (E HEHR 600 ~ 900 m [ X 15k, X A]fE
5ZigREE N ERE. BEA LG E T
EAREKA K. EARENEEKS AR R)IR
FE R, X5 REEE BY S A o w0 i
FOEE R — 2, U IR B B A AR KRR
AL I NI R DR R G o N Y O DA = RN N3N
W FEAF SRR 1R A T AR £S5 SER 718 &R
N 2R W 1 d T R L A ¥ N
SATRKIAER, FAE—EnthZE. KRAT4E
G AR EAR RN, DU T AR AR 1
Bl 5 HEm .

AR, EEEAT RS REES
B o0 A, 1o 28 B 0 A 1 0 [X 78 6 ) AL T i o A
BUREWIAC AL [V [ R L X, X SR BT R
WL 5 42 A 10 A2 2538 B Je N AR R85 17 52 2% 1)
K AR TR Lo A X 35 TR B A2 AR N AR
fgir= X B3, IR R 2R 7= DK P, T,
A A2 R B2 U5 2 18] SR AR R AIE OB T A2 R I 30 B
SNV P S A BN A NI AR /Al N I S-2
BHEESEME.

5 & B

TR E R AT A A bR, BRI
3532 0k, FFAEARTARAER A 278 1k, L]
ER— = =R K £ 5500 91,
101. 86 ¥k. AFEA (X. W) EAEHEHTFN
EEE (107 #R) >0 (40 #k) > (36 #k) >
WL (29 #k) >VL78 (16 ¥k) >V0)II (13 ¥k 1
BN Q3R >k (28 >R T >
M G >%H Q) ; ARSAXEAR TR
HF AR IX AR (151 Bk >dssX (95 Bk >
M (138 >dbar i X (9 k) > ih X
B > RX (2 .

SESAK TR EREEE A, PLEdk.

Wreds 7S, R D EEIAC AL i A AT
B X, EEEATREHES S MXN O E
B, HREZMIX LR IEMR, E4E%
AR B S X AN HE PR 600 ~ 900 m [ X 45 43 A7 55
ZIART, EEFAKEGIEKE 5 oA e F.

A ERA T R IR S 424 a, P&
30.47 m, “FHIMIE 1.31 m, “FHEME 11.64 m. 4
A2 AR T A 68 5 o A X3 0 BE . B H B il
ERFOMK, BARTHESEEME. FHHIRZE.
A A BARR RIEH & AR TR R R
AR, EAREMTSEKEREEMEX, K
T Ie a5 R H Bk & 2 53 UL

S E H:
[1]1  F4kF . A ARLEA M ETFM A [D]. /5t : B Rk
24 2011:1-2.

Wang J C. A comprehensive evaluation of heritage trees[D].
Nanjing: Nanjing Agricultural University,2011:1-2.

[2] ARG BT AR ER A (TRU) B B b AR SR R0 5 R 5
HARBETC SR [D]. M« B ILRARBHER Y 2024:3.

Xu J H. Research on ancient tree root detection and image
recognition based on tree radar (TRU)[D]. Yangling: Northwest
A & F University,2024:3.

[3] Mousavi S, Pandolfi S, Lo Conte A, et al. The ancient olive trees
of Capri Island renaissance of an abandoned treasure[J]. Scientia
Horticulturae,2024,328:112930.

[4] ZF, DA, AR HI A SR AAARTHEIUR, S

W[I]. B A 25244 ,2025,36(2):605-613.
Qin C, MaJ C, Liu J J. Current situation, problems and suggestions
of ancient and notable tree resources in Gansu Province,
China[J]. Chinese Journal of Applied Ecology,2025,36(2):
605-613.

[5] Tian PP, Liu Y F, Li W, et al. Exploring influential factors on
biomass and diversity of ancient trees in human-dominated
regions: a case study in Guangdong Province, China[J]. Journal
of Cleaner Production,2024,480:143965.

[6] Zhang Y H, Liu P Y, Kong Q Q, et al. The contents of terpene
trilactone and flavonoid in leaves of seedlings from ancient female
ginkgo trees in China[J]. Horticultural Plant Journal,2017,3(4):
165-171.

[7] LY/T2738—2016 5 #4 A A A [S].

LY/T 2738-2016 Technical regulation for surveying of old and
notable trees[S].

[8] MR AIT R .t 44 A LRI 561 [2]. 2025.

National Forestry and Grassland Administration. Regulations on

the protection of ancient and famous trees[Z]. 2025.



46 3%

A2 S A s AN e O 97

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

JTREGMZ RS TREWNE, RE A 2 8%
JT T RN T TR AA S WA ARG B THT 37 %
(2023—2035 4F )[Z]. 2023.

Guangdong Greening Committee, Guangdong Forestry
Bureau, Guangdong Department of Housing and Urban-Rural
Development, Guangdong Department of Agriculture and Rural
Affairs. Action plan for the protection and improvement of ancient
and famous trees in Guangdong Province (2023-2035)[Z]. 2023.
DB51/T 2919—2022 it f#f 44 AR TR Mt B J B BLH AR
T [S].

DB51/T 2919-2022 Technical rules for maintenance, rescue,
rejuvenation and management of ancient and famous woody
trees[S].

ATHE 2 T A2 R WAL D], 48 AR 2 B 2 4 ,1988,8(3):203-
220.

Yu X T. The research of Chinese fir in China[J]. Journal of Fujian
College of Forestry,1988,8(3):203-220.

S-S U, BURUE TSR, 85 L ST B T 2 AR
26 FFAASARRAE = JI IR [J]. RS FREE 2441 ,2024,44(3):
267-273.

Subi-Rexitahong, Ruan Y C, He Z M, et al. Effects of site
management on the productivity of a 26-year-old second rotation
Chinese fir plantation[J]. Journal of Forest and Environment,
2024,44(3):267-273.

BIEET , LT IRIEVE 5 . HAsW S E XA N TS
G R T REIA [J]. ARAR S IREE 4R ,2022,42(2):131-140.
Huang X X, You M Z, Xu W T, et al. Influence of target tree
management on the spatial structure of Cunninghamia lanceolata
plantation[J]. Journal of Forest and Environment,2022,42(2):131-140.
P N S LS I PHS SR () Sl 7 NE B L) iR e 8l Ky
Br [3]. RO AL ,2016,43(4):169-173,189.

Huang M S, Li M, Su S S, et al. Germplasm resource investigation
and analysis of the king of Chinese fir in Fujian Province[J].
Journal of Fujian Forestry Science and Technology,2016,43(4):
169-173,189.

Shive K L, Wuenschel A, Hardlund L J, et al. Ancient trees and
modern wildfires: declining resilience to wildfire in the highly
fire-adapted giant sequoia[J]. Forest Ecology and Management,
2022,511:120110.

B R JRIRER S AR @A T SR 8L 2R
T [J]. ARG 4] ,2016,36(3):312-318.

Li M, Huang M S, Su S S, et al. Genetic diversity of germplasm
resources of the king of Chinese fir in Fujian provenances[J].
Journal of Forest and Environment,2016,36(3):312-318.

TOARE AR AS R BT B R A A R A £ R A )
Hr [D]. A8 AR 2010:11-12.

Huang M S. Investigation and genetic diversity analysis of the

king of Cunninghamia lanceolata in Fujian provenances[D].

(18]

[19]

[20]

(21]

[22]

[23]

[24]

(23]

[26]

Fuzhou: Fujian Agriculture and Forestry University,2010:11-12.
FMiE AR B, SF . ASEFTIEAZ AR AR A T AR 22
SN [I]. RS BRI ,2023,43(3):232-239.

Wu X J, Li BJ, Yan Y, et al. Analysis of differences in fine root
anatomical traits of Chinese fir from different provenances[J].
Journal of Forest and Environment,2023,43(3):232-239.

SRR P EAZARE M), b5 P E ML AL 2014:1-6.
Ma X Q. Chinese fir king in China[M]. Beijing: China Forestry
Publishing House,2014:1-6.

BREDE , SR8 5T , RS, 45 . 6T MaxEnt B84 T %28 4k
NAZARTE [ FIIEFEM B0 AT [7]. RLF A4 24 ,2022,33(5):
1207-1214.

ChenY G, Le X G, Chen Y H, et al. Identification of the potential
distribution area of Cunninghamia lanceolata in China under
climate change based on the MaxEnt model[J]. Chinese Journal
of Applied Ecology,2022,33(5):1207-1214.

A% ARG 5 M) AR M AR @R HR Rk ,1997:
9-11.

Yu X T. Cultivation of Chinese firffM]. Fuzhou: Fujian Science
and Technology Publishing House,1997: 9-11.

AL 1 A8 RN = S TR 1B VR M R 44 R BRI S ] 4
Ak S5y [D]. BT« T PHKAE 2024:12-13.

He J. Resources and spatial distribution pattern of ancient and
famous trees in Enshi Tujia and Miao Autonomous Prefecture of
Hubei Province[D]. Nanning: Guangxi University,2024:12-13.

WR DT, fTiee | st . B T o AL R BHIRBILR S 180 R (D).
R MO R K2 25 ,2023,43(12):14-23,125.

Chen Y, He F, Han Y Y. Present situation and spatial layout of
ancient and famous trees in Nanjing[J]. Journal of Central South
University of Forestry & Technology,2023,43(12):14-23,125.

WR KR . T M T3 AR DXy e 44 R B 5 OR 7 5 kRO AN BT
FL[D]. ) - SR AR K ,2020:18-20.

Chen Y X. Investigation and evaluation of health status of ancient
and famous trees in Conghua district, Guangzhou City[D].
Guangzhou: South China Agricultural University,2020:18-20.
AR . T T AR T U R R 10 7 9 DX AR
TR R A TE (D). R« RIS R ,2023:59.
Zhao Z'Y. Estimation and spatial distribution of forest carbon storage
in Qingpu district based on forest resource inventory and remote
sensing data [D]. Shanghai: Shanghai Normal University,2023:59.
Aeah, VUV AT IE |, 55 WL AR =01 B R SRR AE A
WA ATRE R 3T [J]. Mol SRR 22 2024,40(4):27-34.

Zhu H, Hong L T, Ren D T, et al. Resource characteristics and
spatial distribution pattern analysis for large old trees in Sanmen
County, Zhejiang Province[J]. Forestry and Environmental

Science,2024,40(4):27-34.

(F#% 110 )



110

GoRM, 45

R AN R A RILERE FHU ATV

%9

[33]

[36]

[37]

seedling regeneration, and effects of forest gap disturbance[D].
Hangzhou: Zhejiang University,2015:73-74.

TG, RV BRI, S5 L UK S 5T RS MWL L
AT L ARV I R AT AL (0], R (AR,
2020,50(4):373-380.

Wang Z H, Wu C P, Qian H Y, et al. The phylogenetic structure
of a subtropical evergreen broad-leaved forest community before
and after an ice-snow storm in Gutianshan, eastern China[J].
Science in China (Series C),2020,50(4):373-380.

LR . MBS B S R T 0 RS o A R v o R 5
M [D]. PEFH : JLBHAR K% ,2016:18-24.

Li G N. Research on the influence of vegetation canopy and litter
on snow distribution and soil freeze-thaw process[D]. Shenyang:
Shenyang Agricultural University,2016:18-24.

5T T R S50 R YN 7 AT 38 R 48T 5T [D).
N A AR TR B ,2021:68-70.

Feng J L. Study on wind roads of seven street trees in Shenzhen

[38]

[39]

based on wind tunnel experiment[D]. Guangzhou: Zhongkai
University of Agriculture and Engineering,2021:68-70.

TitaR I, B UK RE R ARN I Z S S
AROR G K AR AR P A 58 R D). AR AR R A4 ,2018,
27(4):609-616.

Fang Y R, Pan L, Xue L. Relationships between canopy
structure and understory light and soil biochemical property in a
Cunninghamia lanceolata stand suffering from ice-snow damage[J].
Ecology and Environment Sciences,2018,27(4):609-616.

ZRIIET . VKR T 06 T L % B RO TR B K 4 v B A
FRIEENE [D]. T )T PE KA ,2016:48-51.

Li W S. Effects of frozen disturbance on canopy condition
and seedling dynamics of an evergreen broad-leaved forest in

Damingshan[D]. Nanning: Guangxi University,2016:48-51.

[ ASCHRL: WEHRT ]

DOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOBOOOOOOBOOOBOOOOOOOOOOOOOOOOOOOOBOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOE

(27]

(28]

[29]

[30]

(E#H 97 7D

Jim CY, Zhang H. Species diversity and spatial differentiation
of old-valuable trees in urban Hong Kong[J]. Urban Forestry &
Urban Greening,2013,12:171-182.

Liu J J, Lindenmayer D B, Yang W J, et al. Diversity and density
patterns of large old trees in China[J]. Science of the Total
Environment,2019,655:255-262.

IR TR A RGP I I B XA G U A IR A
LB [D]. B AL« B R ,2024:108-109.

Yuan S T. Optimisation of spatial morphology of traditional villages
in southern Jiangsu based on the protection of old and valuable
trees[D]. Nanjing: Nanjing Forestry University,2024:108-109.

AR T3 X 25 AT 45 52 70 [D]. Bt B Rl R
2015:82-83.

HE L. Identification and analysis of archacology wood in Jiangsu

Province[D]. Nanjing: Nanjing Forestry University,2015:82-83.

311

[32]

R, DM, T, & AR RORDLE B ok
T LU A AR 0[], o B AR B R 3 2 4
2015,35(11):86-93.

Li C, Luo P, Deng X X, et al. Study on relationship between
ancient and famous trees’ growth status and environmental
factors: taking ancient Cinnamomum camphora in Zhejiang
Province as an example[J]. Journal of Central South University
of Forestry & Technology,2015,35(11):86-93.

HRAE A2 ARMAEDS R G0 ML AL - B2 AL ,2003:
454-456.

Tian D L. Ecosystem science of Chinese fir plantations[M].

Beijing: Science Press,2003:454-456.

[ ASCHRL: WS ]



