PRI S PREE 2, 2020, 29(4) : 52-60

Journal of Plant Resources and Environment

A3 465 Ky R Folr 28 B0 BT B L Sk
Iy J2 i W R 3B 40 1 2 T ) S T

y N 2 = \ g 2 3
WA, EmE, g gEAfF # % BC Erm % %
(L WHEB MOl BHERE T BE , 146 BRI 4300755 2. WU AR SRR 25 2R 48 B 508 I oE st , WL A48 442421
3. BT AR ST B, 140 2L 430081)

HE. 75 E JUA L DB ( Pinus massoniana Lamb. ) ARA 43 25 AT AR 20 mx20 m YFRIEREHD | SR FRE L E 25 )7
TBIRGE T IZARGY B 2546 R o L AL S 6F 5 i 5 40y 4 7880 PO Ao 235 M R AR b 2 B IR 306 AT T i, 53R 3%
W 2RI TR AR E R ILAE 12 B 20 J& 21 Fl, TR AR I4R 15.48 om; &AL B AN LR, EEAH N
21.82%~65.73%, HHI)ZGTIA o B 11 8 11 Fp, ¥R, TR ERAE, B F%EE R
1 756 hm™, FEMREEAAE B FRARM S 11.74 m, 562 AT &2 09w A43 504 523.74 Fi1 251.18 m”, &2
TS T 56 2 T AL ELAE ( MCA/LCA) Ry 2,91 TR A I i w3 W7 T AR 8 B AR Sed M B T B A3 310 4 29.99 m? - hm ™ |1 201.0
hm™2 1 774.92 m® | FAZ 354 30.53% , MR TFMUE N 0.24, TR AR MR R/NLECH 0.45; o EH 4 %8 55
R P14 e v DRI TR R A R AR TR/ L 8ORT 2 5 2 T F  mR  E IE A G, ST RUE B A O G, A 25 NHE
o SERIFRARFECH 7.7, B R AL FRE v 5 37 R LGB e s W i R e e T RRR N A DR/ LU ROA T hy 449% R
56% .23.60 F116.39 m> - hm™ 409.04 F1 365.88 m* .0.26 1 0.60 ; H H7 41 1 25 J& it 77 A v 50 e 5 J2 s A0 ) -4 114
o T TR AR A 348 o 2 S0/ N 1 R A 3, 349 22 0GR 5 TR A0y v 1 B S SR P 1) e R T AR L ST AR LU ) A N A K
71N EE AR 38 00T 358 A, I ] A 4 s T R RN SRS L B O3 I T s/, Y SRR R TR SR TS R R ik
AYI IR AR B, FR R AR BT R R 2 R (R AR N B R A R MROR A s TR 2 5 T R AR A
MR 22 55 Ay 150 AL R P AR ) 98 Bl 70 2 S O 0 ) B 90 ¥ 2 B 1) R B2 TR o 1 R A B A% /N E BRI
MCA/LCA{H DA B A 235 B, LAY REAR B A2 /I R 53 i 3550 ey B

KEEIR . DM MRS WAL, SERTAIE R AR/ AL

FESES . Q948.15°7; S718.54  LHEFRERG: A XEHS: 1674-7895(2020)04-0052-09
DOI: 10.3969/].issn.1674-7895.2020.04.07

Effects of stand structure and tree species composition on density of regeneration seedling of Pinus
massoniana forest in Jiulingtou of Yichang City HU Wenjie', WANG Xiaorong', CUI Hongxia'?,
PANG Hongdong', FU Tian', PAN Leil@, TANG Wanpeng'>, MENG Ying® (1. Hubei Academy of
Forestry, Wuhan 430075, China; 2. Shennongjia Forest Ecosystem Research Station, Shennongjia
442421, China; 3. Wuhan Institute of Landscape Architecture, Wuhan 430081, China), J. Plant
Resour. & Environ. , 2020, 29(4) . 52-60

Abstract; 25 standard plots with area of 20 mx20 m were divided in Pinus massoniana Lamb. forest in
Jiulingtou of Yichang City, and stand structure and tree species composition characteristics were studied
by using plot survey method, meanwhile, stand structure and tree species composition factors affecting
density of regeneration seedling were analyzed. The results show that there are 21 species of trees
belonging to 20 genera of 12 families in arbor layer of this stand, and average diameter at breast height of

FE B HA: 2019-09-02

BEWA: “+ 07 AR MU E F R SR (2015BAD07B0403) ;[ G2kl AR 5 R A 25 3 W I iz 454 B 35 H (2019132066)
YEER A WSO (1989—) 33 WL LT A Bt | BYERBF T 51, 355 R ARk A 2505 T B9

O3 (F/E# E-mail : panlei2008@ 126.com



5 4 1]

WASCAS, A o AR AEAG IV o 2EL BN BB U Sk S FEAIN AR SR 40y 1 30 2 H) R )

53

B AF A AR SRR S KR T 1 A
FEZ | H R A [ B 5 X ORbR 4358 B i 5,
FAS [ DX ) ZRARE [10) 2255 e = AR DL ) BRI AR
1, R DX Il SR R R R R BT 1) 32 B [ 1

arbor is 15.48 c¢cm; P. massoniana is the dominant species in each plot with important value of 21.82% -
65.73%. There are 11 species of seedlings belonging to 11 genera of 9 families in regeneration layer, and
all of them are broad-leaved trees without regeneration seedling of P. massoniana, average density of
regeneration seedling is 1 756 hm™. Among stand structure variables, height of arbor is 11.74 m, areas
of main canopy layer and lower canopy layer are 523.74 and 251.18 m’, respectively, and ratio of main
canopy area to lower canopy area ( MCA/LCA) is 2.91; cross-sectional area at breast height, density,
and total canopy area of arbor are 29.99 m”> - hm™, 1 201.0 hm™>, and 774.92 m®, respectively,
coverage of herb layer is 30.53% , stand open degree is 0.24, and neighborhood comparison of diameter
at breast height of arbor is 0.45; in which, density of regeneration seedling shows significant or extremely
height, neighborhood
comparison of diameter at breast height, and main canopy area of arbor, but shows a significant negative
correlation with open degree. Among 25 plots, average species number of arbor is 7.7, and proportion of
standing tree, cross-sectional area at breast height, canopy area, and neighborhood comparison of
diameter at breast height of P. massoniana and broad-leaved trees are 44% and 56% , 23.60 and 6.39
m’ - hm™>, 409.04 and 365.88 m’, and 0.26 and 0.60, respectively; density of regeneration seedling
shows a tendency of first decrease and then increase with the increase of species number of arbor and
cross-sectional area at breast height of P. massoniana and broad-leaved trees, and both show a binomial
relationship; density of regeneration seedling increases with the increase of canopy area, proportion of
standing tree, and neighborhood comparison of diameter at breast height of P. massoniana, but decreases
with the increase of canopy area and proportion of standing tree of broad-leaved trees, and both show a
linear relationship. The comprehensive analysis result shows that vertical structure of this stand is
relatively evident, and main canopy area is significantly greater than lower canopy area, but light
transmittance in this stand is relatively poor and growth space of trees is limited ; diameter at breast height

significant positive correlations with cross-sectional area at breast height,

of P. massoniana individuals is relatively even, but differences in diameter at breast height among broad-
leaved tree individuals are relatively big. Main factors affecting density of regeneration seedling are
neighborhood comparison of diameter at breast height and MCA/LCA value of P. massoniana and
coverage of herb layer, and the influential effect of neighborhood comparison of diameter at breast height
of P. massoniana is the most evident.

Key words: Pinus massoniana Lamb. ; stand structure; tree species composition; density of regeneration
seedling; neighborhood comparison of diameter at breast height
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Species composition of arbor layer and seedling in regeneration layer of Pinus massoniana Lamb. forest in Jiulingtou of

FEA R L D P L SN
B 24 Species composition of arbor layer? Species composition of seedling in regeneration layer
No.of plot gy DBH/em K EES FE/hm
Main species (X£SD) Species number Species Density
1 PM(32.01%) ,LP(17.84%) ,BL(17.35%) 14.44+9.41 6 CS1,CS82,0QS,TF, TS, TV 1200
2 PM(26.14%) ,BL(15.01%) ,ST(10.35%) 15.56+9.32 5 BL,CS1,CS2,Q8,TS 500
3 PM(32.60%) ,BL(18.85%) ,TV(16.08%) 15.10£11.35 3 CS2,TS,TV 400
4 PM(32.99%) ,BL(24.47%) ,RC(10.40% ) 17.90£9.11 3 CS2,TS,TV 1 600
5 PM(23.99%) ,BL(20.69%) ,ST(13.62%) 14.96+9.28 4 CS1,CS2,TS, TV 1 100
6 PM(28.45%) ,BL(13.71%) ,TS(12.00% ) 15.05+9.56 4 BL,CS2,TS,TV 1200
7 PM(39.22%) ,ST(18.31%) ,BL(13.20%) 16.06+8.75 5 BL,CS2,ST,TS,TV 2 300
8 PM(30.06% ) ,ST(23.87%) ,BL(13.36%) 15.42+9.78 5 CS2,PS,QS,ST, TS 2 000
9 PM(21.82%) ,RP(15.90%) ,TS(14.24%) 11.49+6.56 4 CS2,PS,ST,TS 1 800
10 PM(31.81%) ,ST(10.39%) ,RC(10.05% ) 15.20+10.16 3 BL,CS2,TS, 3 500
11 PM(28.01%) ,BL(16.11%) ,RC(13.86% ) 12.24+8.60 5 BL,CV,ST,TS,TV, 700
12 PM(31.00%) ,ST(15.24%) ,TS(9.40% ) 13.50+7.53 3 CS2,TS,TV 900
13 PM(52.52%) ,RC(17.64%) ,BL(15.59%) 18.15+8.58 5 CS1,CS2,CP,PS,TS 2 600
14 PM(39.96%) ,RC(15.23%) ,BL(12.60% ) 19.75+£8.90 6 BL,CS1,CS2,PS, TS, TV 1700
15 PM(48.42%) ,TS(13.14%) ,TV(12.15%) 18.65+7.81 5 CS1,CS2,0S,TS,TV 2 500
16 PM(31.69%) ,BL(21.65%) ,TS(18.63%) 14.72+8.39 2 TS,TV 2 600
17 PM(31.01%) ,BL(15.93%) ,LP(14.88%) 14.55+9.11 5 CS1,CS2,TF,TS,TV, 1200
18 PM(23.84%) ,BL(14.44%) ,TV(11.49%) 14.04£9.04 4 BL,CS1,CS2,TS 700
19 PM(31.34%) ,TV(10.07% ) ,BL(9.53%) 15.54+11.85 4 CS1,CS2,TS,TV 1 000
20 PM(25.13%) ,ST(20.16% ) ,BL(13.88%) 13.80+8.46 6 BL,CS1,CS2,ST,TS,TV, 2 800
21 PM(22.86%) ,ST(18.43% ) ,BL(12.45%) 14.15+8.65 4 CS1,CS2,ST, TS 1 600
22 PM(33.41%) ,ST(13.09% ) ,BL(11.06%) 13.38+8.62 4 CS1,ST,TS,TV 1 400
23 PM(50.91%) ,BL(17.93%) ,RC(17.16%) 17.57+7.51 6 CS1,CP,CS2,PS,0Q8,TS 3 000
24 PM(65.73%) ,RC(14.27%) ,TS(11.37%) 20.68+7.83 7 BL,CS1,CP,CS2,PS,TS,TV 2 500
25 PM(29.48%) ,TS(23.90% ) ,BL(19.27%) 15.06+7.69 4 CS2,0QS8,TS,TV 3100
SEYIME Average 15.48+2.22 4.5 1756

1)PM; ILEH Pinus massoniana Lamb.; LP . KZEF Litsea pungens Hemsl.; BL: = ME Betula luminifera H. Winkl.; ST, [i-¥/N Sassafras tzumu
(Hemsl.) Hemsl.; TV ## Toxicodendron vernicifluum ( Stokes) F. A. Barkl.; RC: $hERA Rhus chinensis Mill. ; TS #¥#s Toona sinensis ( A. Juss.)
Roem.; RP: $il#f Robinia pseudoacacia Linn.; CS1; LWPRAE Cerasus serrulata ( Lindl.) G. Don ex London; CS2: ¥ IE Castanea seguinii Dode;
QS: bk Quercus serrata Murray ; TF . i Trachycarpus fortunei (Hook.) H. Wendl.; PS. sl Platycarya strobilacea Sieb. et Zucc.; CV . N
1S 5w Carpinus viminea Lindl.; CP. Bk Cerasus pseudocerasus ( Lindl.) G. Don.

2 55 BB A 4% Bl 25 1% B BL{H The values in brackets are important value of each species. DBH: Hfi#% Diameter at breast height.
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Table 2 Composition characteristics of Pinus massoniana Lamb. and broad-leaved trees in P. massoniana forest in Jiulingtou of Yichang City

(X+SD)

SEAER B/ %

fig = Wi AL/ (m? + hm™2)

Wtz K/ e

MR

Tree species type

Proportion of
standing tree

ek R T AH/m

Cross-sectional area at
Canopy area

breast height

Neighborhood comparison of
diameter at breast height

L AN Pinus massoniana
a4 Broad-leaved trees

44+20
56+20

23.60+9.00
6.39+3.54

409.04+165.48
365.88+170.79

0.26+0.10
0.60+0.11

*3
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Table 3  Correlation coefficients among stand structure variables and density of regeneration seedling of Pinus massoniana Lamb. forest in
Jiulingtou of Yichang City"

JokT RIS A YA 2B Correlation coefficient among different variables

Index CABH H TCA oD NCD MCA LCA MCA/LCA DA CHL DRS
CABH 1.000  0.732#% 0.460% —-0.519%%  0.180 0.744 %% -0.125 0.438+% 0.471* -0.047 0.476*
H 1.000 0.043 -0.493 0.389 0.589 % -0.546+%  0.595*+  0.017 0.121 0.523 %%
TCA 1.000 -0.497+  -0.101 0.697 0.675%x -0.127 0.640#x* -0.297 0.088
0D 1.000 —-0.526#% —0.518x%:x -0.159 -0.111 —-0.504 0.607#x  -0.416*
NCD 1.000 0.129 -0.274 0.340 0.075 -0.273 0.444 %
MCA 1.000 -0.059 0.426* 0.409 * -0.103 0.470*
LCA 1.000 -0.614%x  0.470% -0.308 -0.361
MCA/LCA 1.000 -0.208 0.28 0.333
DA 1.000 -0.467* 0.292
CHL 1.000 -0.382
DRS 1.000

D CABH: 5 A M5 Wi ifi R Cross-sectional area at breast height of arbor; H: 5 A 5 Height of arbor; TCA ; 77 A& g 5 1 £ Total canopy area of
arbor; OD: JFHUE Open degree; NCD: T+ AMg1E /N EEL Neighborhood comparison of diameter at breast height of arbor; MCA . 7+ AK 35 )2 MR
Main canopy area of arbor; LCA: F5 A T & /Z2 1 FX Lower canopy area of arbor; MCA/LCA; T 56 )2 1 X5 T 7ef 2 i AR AY LL fH Ratio of main canopy
area to lower canopy area; DA . TRAR BB Density of arbor; CHL; VNS Coverage of herb layer; DRS. HH A % Density of regeneration
seedling. *; P<0.05; =%, P<0.01.
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Fig. 1 Fitting curve of density of regeneration seedling with species
number of arbor in 25 plots of Pinus massoniana Lamb. forest in
Jiulingtou of Yichang City
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