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Abstract: [ Objective | Forest gaps, formed by the fall of trees in forests, can alter the spatial structure of
forests and the composition of understory vegetation biodiversity. The formation of forest gaps is of great
significance for the dynamic changes and protection of biodiversity in forest communities.[ Method ] This study
focuses on the Cryptomeria japonica and Chamaecyparis obtusa plantations in Lushan National Nature Reserve.
By sampling and investigating the plant biodiversity within the forest gaps of these two plantations , the species
diversity and phylogenetic diversity within the forest gaps of both plantations were explored and the differences
in the phylogenetic structure of plant biodiversity under different plantations were compared. [ Result] (1) A
total of 48 plant species were found in the forest gaps of the Chamaecyparis obtusa plantation, belonging to 26
families and 40 genera; while in the Cryptomeria japonica plantation, there were 114 plant species, belonging to
47 families and 77 genera.The species richness and abundance in the Cryptomeria japonica forest gaps were
higher than those in the Chamaecyparis obtusa forest gaps across different sizes; (2) The species diversity of the
two plantations varied under different forest gap sizes, but both showed the highest plant diversity in medium—
sized gaps; (3) The phylogenetic structure of plant diversity under the Cryptomeria japonica forest gaps tended
to cluster in small and medium-sized gaps; the phylogenetic structure of plant diversity under the
Chamaecyparis obtusa forest gaps showed a clustering trend in medium and large—sized gaps. [ Conclusion |
There are significant differences in the composition of plant biodiversity within forest gaps of different
plantations in the Lushan area. Medium—sized forest gaps are beneficial for both Cryptomeria japonica and
Chamaecyparis obtusa plantations to enhance community species diversity and phylogenetic diversity.
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Fig.1  Geographic location map of the project area



© 686 - RN AN I 3 o416

2910 km, S AL 2] 3.05%104 hm?, JF5 L kb 1 UM X, 4R e = i 32 °CL Bl -16.8 °C, & 4F
SEHREE 11.4 °C, &AFFXIFE N 1917 mm, BAFEK A8k 75 1 & R 2 BEpE, B A
5 B A A TAF bk 22245 KT 1R 1 000~1 300 m, Horf HASHIAZ 249 5 5 1 v AR T AR 6% , i
AR AT 35 259 hm?, Ay J7 L 74 3 2 Mo A
1.2 HEHEAE

DU L X H A2 5 H A AN T ARG X4, F 2022 4575 1 Hi XN TAREES T i 39 55 b i
A, AL AT A 25 SR ST R 23 K (5500 m?) 1 (200~500 m?) /N(<200 m*) 3 AN [A] 554, 78 445
PORT VLB A T AR, R 23 AR AR AR B (AN [ /N B 45/ 5 mx8 m, K 20 mx20 m A
Hby A A b P TR AR B TR ARG RN A Sebi s B RE Y 8 4 ToUM A R B 5 2 mx2 m
(IUE A TR RE TS A1 mx 1 m B A AAL )T, 10 S REH N 10 BT A AP Fh 2SRRI A Fh AR 4l (b [ A
YIS
1.3 SHEMEHNITES S

T Z R R B I B PP B B AR SRR RS T AR S B s BRI 2 )
FhZRppE o AT .

L EE = CRHXT 22 B -+ A A3 B2 + AR X 352 ) /3 (1)
FAR - RIS H == PInP, (2)
Va1 B ) — 1 — N[(Ni_l)

FEEAAERD = 1 EN(N_I) (3)
Ykt S EHRECR = S (4)

(1) 2K(2) ) A (4) Hr SRR, PRI (ARXT R . N AEAMARE, NS i R AEOR:

AN IR G T RSk T ZFEFE % (phylogenetic distance, PD) , & i i S FEV& N T A P R (e
RGRBW LSRRI . W 3875 18 T R G0R B 450 28 80h il RS OC R 184 (Net re-
latedness index, NRD)F4 8, S Bt 1 1E V& th W0 b 8] ~F- 227 00 R 498 % B R, A R it 30 7R 1) 2 2 06 R 46 4K
(Nearest taxon index,NTL) , ‘& /R (2 B YA 5 H 4508 R S W Fh 2 8] 1842 B 25" NRIS NTI
JE T 3% A 2 (mean phylogenetic distance, MPD) 5 -3 £ ¥1 1% 2 I 2§ (mean nearest taxon dis-
tance , MNTD ) A7 bR AL 32 5 75 1 0 {4, NRIFTNTLE S B T 313 22 (9 A JRAEE L 2005 NRIFTNTIE 35K
T O T R FIE, A NRURINTHE /N 0, 052 e T3 3 40 B0,

HALWT .

RGEE T 2R EPD = S 1b (5)

a i . gty _ MPDs — MPDmds

Wik Z R LR FEHGNRLI = -1 x SD(MPDmds) (6)
X . MNTDs — MNTDmds

Y B = = =% ——

T AP ] SR 2 RFEHCNTL = - 1 x SD(MNTDmds) (7)

Lb BFAE RS0 Kk B R L IR 3 e [RI A S 2R AR 9 9 SR

ZREHEFREOLE T R 4.3 2 3 73105, AbHUS B985 5L T SPSS 26 #1743 HT , R FH Pearson A G M43 #1 K:
KR 2 Rk B SN AR LTSN EXRRURRER T 5N RELTZL
FEME R G KB A ] I AH O .
2 HERESWH
21 ARERKRE TTHADEZEBARBEHEAIRRED T ERR LR

FE 14 TR H ASHIAZ PR 1 A b b 3 22 & B R B B 45 « K 1LAT (Yushania niitakayamensis) . H
AHIAZ( Cryptomeria japonica) W (Camellia sinensis) 25 LLUFA (Pinus taiwanensis) o HARE L) 741

F5  IWARAE (Cerasus serrulata) . H RIS K%k (Quercus acutissima) M HEAL (Corylopsis sinensis) o /INIRE Y
PERAW P AL HE : 528 (Corethrodendron fruticosum) . H AMIAZ (Cryptomeria japonica) ./INH 1214 ( Pterosty-



55 3 3] BEW DT IR TR R 2R S A R A5 O LS - 687 -

rax corymbosus) 1M 4F (Rubus innominatus) (£ 1) o 7E 9> H A i MR E FEH AN 6] /IR BT T L4
ol 2 A AE 22 57 , ROARTT T T B o i DL S b 2 A5 < L X4 (Litsea cubeba) . H A i A1 ( Chamaecyp-
aris obtusa) . & UK (Symplocos stellaris) \ U (Evodia fargesii) o F KT APL AP FHALEE < LA (Litsea
cubeba) . H A Ji #A ( Chamaecyparis obtusa) KA (Sassafras tzumu) WP [E 558K (Hydrangea chinensis) . /M
e AR A AP 48 . H A A0 (Chamaecyparis obtusa) S HEAE (Corylopsis sinensis) . 7 [E 25 Bk (Hydrangea
chinensis) 2K (Eurya japonica)($2) .

F1 HAWMEKRARKX/NKRENEZERTHHEY

Tab.1 Important values of the top ten plant species in forest gaps of different sizes of Cryptomeria japonica

FEHIZE A Plot type YIFhZFR Species name SJEAF Family FE(H Importance value
PN F AT RAFL 174.00%
Large forest gap IIRLT: FER 92.12%
A s R} 65.61%
B /NS 43.94%
H LSRR 40.15%
ERNPA (2 39.86%
U AL LR 39.58%
H A i 11 e 37.63%
Bk e 3R 33.20%
1] - JEE A AR=F 29.82%
SRV N] LLHEAE ER G 70.82%
Medium forest gap H Atk (2 69.98%
Bk 53R 62.10%
WAL S PR 60.50%
(e R 44.58%
i JEA AR} 39.28%
T AL 5 KR 29.97%
TP A AL 29.14%
BT Rt 29.00%
HhE SEER SRR 27.73%
IR F L R 123.31%
Small forest gap H AHIAZ (25 90.47%
NGNS L RHR 63.23%
4 R 56.41%
K L B 50.02%
BT TRt 48.63%
HiBR o3 R 38.47%
WP ARZET Tk 37.07%
ERAL S PR 34.01%
ez R R 33.78%

22 AEERMETEHEANEZLEERARMAINAYMEEEERELESHEN
ANFIARE AR H AMIAZ M) Shannon—Wiener $8 50CA 2.20~3.41, H i R AE H BLAE AR T 5 ASTR] AR
7 AL H A #1) Shannon—Wiener $8 800 1.27~2.26, H & KAE P RARE Th (52 3)
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Tab.2 Important values of the top ten plant species in forest gaps of different sizes of Chamaecyparis obtusa

FEHLZEHY Plot type YR ZFK Species name KB AL Family H 3H Importance value

PN LA HER 172.73%
Large forest gap F A i e 123.60%
EATES LA 24.27%
B =R 18.07%
AR L2 17.69%
BER TR 15.85%
ERIRA BRI 15.31%
bR Fi 15.12%
A R 13.02%
PN e AR 12.79%
SN LR R 161.70%
Medium forest gap H K i HBH 90.79%
BER TR 30.55%
B BRI 28.97%
ThEZEK JRHRR 28.71%
P AL T8 KB 26.78%
EATEN LA 24.00%
KT L 2R 18.75%
B =R 17.85%
1 B AR PNEY 15.88%
INREE EENTYIE JisERS 165.48%
Small forest gap L SUHER) 76.27%
T EZ K JRHRE} 60.04%
[EZN st 26.29%
LLIPEAE R 25.53%
HIAR TR 24.47%
SRR B 24.36%
E-$73 R} 20.69%
St IR 20.13%
R IS a 19.22%

H 2 h Rl ZREPE S RS R T 2R AR DCHE IR AT 0, H ASHIAZ Mok Bd R & B 2y

NRIFE#(5 PD SR 8 57 1E B & i AH CC & |, Shannon—Wiener #8405 Simpson SR \PD . PE $8 8Uf7 75 I 3
IEASCKE R, SR 5 PD \PEAFTER FE IEAHXECR . HARIMME Shannon—Wiener #8445 PD | PE $5 5047
TE 35 IEASESE A, SR 5 Shannon—Wiener . PD | PE 48 547 78 2. 35 1EAH G 5C Z , NTLNRI 5 HAR A T 15 %4
ZIA R R KRN T
23 BANEE BARRHENEREHS T

H1 1€ 3 A0, ANTIRE , H AR MO g 7E MR e T4 8. H A AR , A NRIRF B {4 1
T B, T NTIAE 45 5 R TH AR T 2 ARG, U H A HON TARBRET T A 2 R AR
METREKERRZEIL
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Tab.3 Species diversity and phylogenetic diversity of Cryptomeria japonica
and Chamaecyparis obtusa forests
N TR R T AYm? Shannon— ) Species
Plantation forest type  Forest gap area  Wiener P richness Pe NRL N
i FEIR RN R ROEKE LR
Chamacecyparis obtusa Species diversity Phylogenetic diversity
forest 770 2.20 0.79 24 259230 83379 191  0.66
756 1.27 0.50 12 1 647.31 32693 057 137
349 1.29 0.51 12 1 680.45 297.17 067 138
230 2.19 0.80 17 1937.94 54708 005 -3.77
207 2.26 0.82 22 2301.00 64948 020 123
133 1.78 0.77 11 155337 42720 -173  1.08
128 1.53 0.74 6 1129.38 19544  -141 -2.92
107 1.99 0.77 18 214374 49503 -127  0.66
85 1.44 0.70 6 110829 21303 -124 -123
Wik 2484 2.28 0.77 35 3593.20 72579 042  -1.59
Cryptomeria japonica 1679 2.97 0.93 32 3735.26 630.01 095 -1.93
forest 1376 3.41 0.95 59 544883 113302 -0.06 -1.07
1183 2.97 0.91 45 4659.27 91255 077 -1.06
669 3.02 0.94 28 351452 65382 059 -0.80
478 3.01 0.93 32 3664.11 598.79 =007  1.66
396 273 091 21 2835.49 31015  -0.05  1.20
340 3.62 0.96 63 6038.92 161441 -056  2.07
254 2.77 0.92 24 3142.21 614.14 131 0.6l
191 2.65 0.89 27 295373 47883 045 -0.62
156 3.38 0.96 41 4569.80 889.72 000  1.39
117 2.20 0.84 13 2491.81 33215 249  0.10
106 2.84 0.92 23 3000.12 48313 091  -0.50
47 272 0.91 24 3202.41 49130 005 -091
(a) (b)
0900 - 000060
081 SW ° ° ° 0.86 Simpson =
0.86 Simpson & & 0.79 SR ° ° °
0.99 0.76 PD ° 0.84 0.99 PD ° °
0.96 0.86 ] 0.95 PE 0.77 0.95 0.97 PE .
NRI -0.49 -0.60 -0.54 -0.50 NRI
NTI NTI
*P=0.05 *P=0.05

K2 HARH(a)5 HABIEZ (b) BRET AR AR RS R G0 B 8 B R AR S B

Fig.2  Correlation analysis between species diversity indices and phylogenetic indices in Cryptomeria japonica (a)

and Chamaecyparis obtusa(b)forest gaps
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Fig.3 Phylogenetic structural indices of forest gaps in Cryptomeria japonica(a)and Chamaecyparis obtusa (b)
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