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Abstract: Long-term plots are important platforms for research on forest ecosystem characteristics, processes, and

functioning such as species spatial distribution, community dynamics, and mechanisms for the maintenance of biodiversity.
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Many long-term forest plots have been established in subtropical China, but most of them are broadleaf forests. Plots that
focus on coniferous (and broadleaf mixed) forests in that region are still scarce. Following the field protocol of the large long
—term plot on Barro Colorado Island in Panama, a 6.4 hm® mid-subtropical coniferous and broadleaf mixed forest long—term
plot was established in the natural distribution area of Tsuga chinensis var. tchekiangensis ( Pinaceae) at an elevation of
around 1800 m in Jiangxi Wuyishan National Nature Reserve in 2014. The first inventory of woody plants with diameter at
breast heicht (DBH) = 1 c¢m in the plot showed that (1) there were a total of 89 woody species belonging to 53 genera of
29 families; these values were significantly lower than the averages of subtropical broadleaf forest ( SBF) plots, but
significantly higher than those of temperate coniferous (and broadleaf mixed) forest (TCF) plots in China. (2) Tropical
areal types were the major floral components at the family level, whereas temperate areal types were the major floral
components at the genus level. (3) The density of independent individuals was 2252 /hm’, which was similar to the
average of TCF plots, but significantly lower than that of SBF plots. (4) The basal area at breast height of the plot was 37.
89 m’/hm*, which was similar to the average of SBF plots, but significantly lower than that of TCF plots. (5) Canopy
layering was evident and dominant species were distinct in the community. The sum of the abundance of the four most—
abundant species was as high as 55% of the total abundance; however, the sum of abundance of the 40 least—abundant
species was only 1% of the total. (6) The DBH distribution of the community appeared as a reversed ‘]’ shape. The
number of small-size (DBH < 10 ¢m) individuals was around 76.9% of the total abundance, whereas the number of large
-size (DBH > 30 cm) individuals was only 5.3% of the total. (7) For the major species, DBH distribution shapes
appeared as various types, such as a skewed distribution and ‘L’ shape, but spatially they all showed aggregated
distribution patterns within the plot. (8) Though T. chinensis var. tchekiangensis was the most dominant species at the
current successional stage, its recruitment rate was low. These findings demonstrate important values of this long—term plot

for the monitoring of forest biodiversity and conservation of T. chinensis var. tchekiangensis in China.

Key Words: biodiversity; permanent plot; flora; community dynamics; DBH class structure; spatial distribution
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Fig.1 Contour map of Jiangxi Wuyishan mid-subtropical coniferous ( Tsuga chinensis var. tchekiangensis) and broadleaf mixed forest plot
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Fig.2 Top eight woody plant families in the ranks of abundance and basal area at breast height in Jiangxi Wuyishan mid-subtropical

coniferous ( Tsuga chinensis var. tchekiangensis) and broadleaf mixed forest plot
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Table 1 Species ( with important value > 1) composition in Jiangxi Wuyishan mid-subtropical coniferous ( Tsuga chinensis var. tchekiangensis)

and broadleaf mixed forest plot

g W e A

w4 B Ly Pl i
Species Family Abundance Mean DBH/cm (/b Important value
ks,
fj:figmm var. tchekiangensis Pinaceae 894 33.93 17.7112 19.55
A1 Eurya saxicola Theaceae 2445 4.84 1.0775 8.68
Z Wk Cyclobalanopsis multinervis Fagaceae 576 22.67 5.8337 8.26
8] 5 )\ Sf1 Illicium minwanense Magnoliaceae 2032 6.97 1.9113 8.15
JEFAHEY Rhododendron latoucheae Ericaceae 1828 5.65 1.0742 7.09
SCENEM B Clethra cavaleriei Clethraceae 1606 5.82 1.0002 6.4
YT 98 Enkianthus chinensis Ericaceae 1382 5.65 0.9439 5.71
X Cyclobalanopsis glauca Fagaceae 198 20.54 1.71 2.95
EFE Styrax hemsleyanus Styracaceae 275 10.43 0.6193 2.44
ZHFERY Rhododendron fortunei Ericaceae 288 11.82 0.6685 2.33
Wk At BS Rhododendron simiarum Ericaceae 199 16.16 0.9949 1.96
HAELIE Photinia beawverdiana Rosaceae 176 7.23 0.2395 1.83
FI48 Symplocos paniculata Symplocaceae 245 8.08 0.3238 1.78
MEA Eurya hebeclados Theaceae 280 6.92 0.2341 1.72
B 1AL Symplocos phyllocalyx Symplocaceae 186 5.96 0.1143 1.42
FE M Acer elegantulum Aceraceae 76 21.49 0.5019 1.31
2154 Rhus punjabensis var. sinica Anacardiaceae 121 6.39 0.0872 1.25
=W %24 Lindera obtusiloba Lauraceae 132 8.79 0.1649 1.17
L1884 Meliosma oldhamii Sabiaceae 117 8.07 0.1256 1.14
K H 428 Stewartia gemmata Theaceae 110 11.91 0.2866 1.07
ZEIEK Viburnum setigerum Caprifoliaceae 95 4.11 0.0396 1.06
i Lithocarpus glaber Fagaceae 57 17.97 0.3915 1.01
EEE>1 YRR 13318 9.31 36.05 88
22K 89 B Fh AN 14415 9.25 37.89 100
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Fig.4 Species-area and individual-area curves in Jiangxi Wuyishan mid-subtropical coniferous ( Tsuga chinensis var. tchekiangensis) and

broadleaf mixed forest plot
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Table 2 The areal types of woody species in Jiangxi Wuyishan mid-subtropical coniferous ( Tsuga chinensis var. tchekiangensis) and broadleaf

mixed forest plot

, - 1Y) L A7 , J& B L
SR A FHAO LB A% L)
Aveal t No. of famili Proportion of No. of Proportion of
rec > . milies . >nere
cal ypes o of famities families /% o- o generd genera /%
L. 5T Widespread 4 13.8 0 0.0
2. Z i Pantropic 9 31.0 7 13.2
3. R (R SERAHE ) B Bty e % ) I 4 138 5 04
Trop. & Subtr. E. Asia & (S.) Trop. Amer. disjuncted ’ ’
4. [HE A O1d World Tropics 0 0.0 1 1.9
6. PP I Z AT IEM Trop. Asia to Trop. Africa 1 3.4 0 0.0
7. T Trop. Asia 1 3.4 6 11.3
P B> (43 2—4,6,7) Tropical 15 51.7 19 35.8
8. Juifir N. Temp. 9 31.0 15 28.3
9. ZRW Mt EEKr E. Asia & N. Amer. disjuncted 1 3.4 12 22.6
10. [HH R H Old World Temp. 0 0.0 2 3.8
14. R E. Asia 0 0.0 5 9.4
TR Y (23 A % 8,9, 10, 14) Temperate 10 34.5 34 64.2
A1 Total 29 53
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Fig.5 Diameter at breast height (DBH) distribution of all species as well as different vertical layers in Jiangxi Wuyishan mid-subtropical

coniferous ( Tsuga chinensis var. tchekiangensis) and broadleaf mixed forest plot
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Fig.6 Diameter at breast height (DBH) distribution and population inequality characteristics of five major species in Jiangxi Wuyishan

mid-subtropical coniferous ( 7Tsuga chinensis var. tchekiangensis) and broadleaf mixed forest plot
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BAHRPR KB, X 5 AWk e 3R 42 20 A1 R B8 o o B 55 M U R A% (R T BRAZ L BE A AL R 1R e\ A 22 kR
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Table 3 Multi-methods based analyses on population spatial distribution patterns of five major species in Jiangxi Wuyishan mid-subtropical

coniferous ( Tsuga chinensis var. tchekiangensis) and broadleaf mixed forest plot

_ 05 2/ ¥IME LB?# T e 2
Yyl B Variance to mean ratio test i Negative ZEin
Species DBH class FAE A index binomial Conclusion
Ratio t value index

TR AZ Tl 2 2.10 39.47* 4.16 0.32 R

Tsuga chinensis var. tchekiangensis IMEAR 2.19 42.58" 21.87 0.05 RS
AR 2.13 40.59 11.60 0.09 R
KER 1.12 441" 1.67 1.50 RS

Eey s e 577 170.47* 5.99 0.20 RES

Eurya saxicola INER 5.80 171.64 " 6.21 0.19 REI
LIEYN 1.19 6.81°* 6.48 0.18 RS
REA — — — — —

Z kX LI 1.39 14.01* 2.74 0.57 RS

Cyclobalanopsis multinervis IMEAR 1.22 7.82* 5.41 0.23 RES
A 1.19 6.73* 2.71 0.59 RAES A
RAEA 1.19 6.75* 3.91 0.34 RES T

I fe /\ f Tl 2.48 52.86" 2.86 0.54 RS

Hlicium minwanense INER 2.53 54.62°* 3.45 0.41 RES
A 1.33 11.92* 2.98 0.51 RS
KA — — — — —

JE SR ALY FlvE s A 3.00 71.55* 3.80 0.36 RES

Rhododendron latoucheae IMEAR 3.01 72.02* 3.96 0.34 REST
A 1.18 6.40* 6.39 0.19 RES
KA — — — — —

* P < 0.05;— FFEABCREL DTk J G 3. FEROM I (1) 76 T Ko i 5 0 R 1 7 22/ B H> | (CREBAA i <1 Lkl
15 5 (2) BISER< L W51, = 1 RBERLAM, > | RS 5 (3) B 000 2 0 /N R I K, T 2 B T 55 K (— i 8 D
) R RS A 2]

AL — 2D X] IR AN o ARANMAER S [8) J3 AT RRAE R 0 A B (3R 3) |, R T RAZ I SR AR I3 A A
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AR ER R , M KA ZAME TARIK . EZUT IMEATE AR R HAD 3 SRR Z BT 2
P E A% T g )\ S 1 SRR FREAE PR R YA A AN R T EE A AL RS B /MVE AR B R AR REREA
ANBRBEREIN A5G REH AL R 2R 0 B R B (18 7)), B D5 BRAZAE LU b 8 9313 L O B AR 0 55 R A D/ N T 1
W A% MO T HA R, R R S UIE O . IAh , Br A W Rl 35 07 /MR AR o3 A X8 5 b R AR R 43 A
DX 3l e 5 S ) RPAE

AR b 110 4 A 4 S g R B b ()RR SRR AE . BN, T KRR 424 4 ( Photinia beauverdiana) 75 L H
YA IR S0 B BRSNS R 1 B AMAERRAE (8] 8) o [RIIF, I AT — AR ol Ji B L X 3 467 1) 32k
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Fig.8 Spatial distribution of 6 other species in Jiangxi Wuyishan mid-subtropical coniferous ( Tsuga chinensis var. tchekiangensis) and

broadleaf mixed forest plot
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Table 5 Comparisons of basic community characteristics between Jiangxi Wuyishan mid-subtropical coniferous ( Tsuga chinensis var.
tchekiangensis) and broadleaf mixed forest plot and subtropical broadleaf forest plots as well as temperate coniferous ( and broadleaf mixed )

forest plots listed in Table 4

2 4 AT I AR b F 4 TR (RIMHR S ) Mk
e Subtropical broadleaf Temperate coniferous (and broadleaf
A ADETEREH forest plots in Table 4 mixed) forest plots in Table 4
. L The plot of current —— ——
Characteristics rescarch YI(H 95% B A= X i) . Y18 95% & A5 X J1] .
95% confidential 95% confidential
. t value . t value
interval of the mean interval of the mean
R No. of families 29 42.4—57.6 6.75"** 5.0—20.2 -5.96""
J& %L No. of genera 53 82.9—120.3 6.36 %% 11.2—35.2 -6.9%"
FEL No. of species 89 152.6—231.1 6.41""" 17.0—52.6 -8.46""
AT AR _ .
]md\ ! ?Xéﬁf bundance/hm? 2252 4394.4—7229.0 6.15""" 1081.7—2750.3 -1.12M
ndependent abundance/hm
) = T T AR S
W s i 7 37.89 29.0—41.8 -0.99™ 38.6—52.2 3.06"

Basal area/(m?/hm?)
¥ P <0.001; % % P<0.0l; % P<0.05;" P> 0.05

FITERAZTE JWY HEHERAREE TS 210 100 B Boe 4 X OO0t . & DL e B %K 6.29% 1 Kkt B
FIR A G 5 T T BR 119 46.7 % , i MR 10 2 A, SR, 2 ARG R R 2 (8] 50 A7 1) 73 A BR, W 7
PAZHI M RETERE L A B BN S48 . R GUARXT R INEIA R O RN AR/ 22 S P B0 2 Tk, U
LR E AR AR O 5 T B A A EOR” . X SR/ P ORAE AR DX TRLRI 3 B4 25 A8 R — B0 R A R
509 HIFRREA AL T RARARB B, M/IMEARL S BEAFIRER 16% 264 . o TAREHBAL T LA BT m (PEIE30) |
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50 T 2 5 P e 5 T A ) A TP 232 TR AN [ 140 A8 3 L2 B AR LU 5 26 R A A [] ) A e A
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