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WFFE DAL T 74 19 A A2 bk i B3 e kg
FIR B L E A AR XA

A A 1L M A PR YT B R R Brp s B
Vo U R 4 1 % LA L b B AR AR 25°05'—25°31' N,
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Table 1 Basic situation of Pinus massoniana plantation plots

F AR 38, 9°C M o B IR AR 0. 5°C, AF R
1402.1 mm,4EZE K& 1 420 mm, XTI EE 79%, 4
EH MR L 399.9 h, HHEEERLIHE H LM
W,

BEE B e AR A7 T P B B G AR, M P AR AR
109°08'—109°19'E,23°02'—23°08' N, ## 4% 400—700
m, FE MGG b . & TR WG R R
fie, H BRI A FE il AR B AR 210 5°C o
MR — 1°C . B o &5 IR 39. 23°CL AR ¥ W &= R
1477.8 mm,AE X H A% 1 758.9 h, HiEZ N
IRET I B R T UROR 1

FE 4G R BH L R34 F 7 P P RS T B BB
HiFE AR AR 106°30'—107°15'E,21°15"—22°30" N, i 3k
200—800 m, 3 ZEHb A5 A B S I 1L . AR b AL T 19T
AR L R bR KU H OB L A T
AR 21, 8°C AR FERI & 1 2501 700 mm, +
BT AR R R AL DIRELHEN L 40 AR
F 500 m DL Feb . 3 00 B AR AR B R A
THE 77%, LS BN Pinus massoniana JFEW Eu-
calyptus spp. AN SR Alangium chinense NE.
1.2 HMigERPAE

K FIRE V& 27 8 25 J7 I AE AR 1L g B e AR 3 DR
P L1 P 375 358 MRS b 3 455 DR BEORA AL o AS ] bR 0 A ) A<
TR E A N TAMRGHEAT A58 . AR AR 8 A
W ARG R 53 7 AR, 43 I YCS.YSS,.MCS,
MSS.MNT,OSS,ONT; KA, Y M, O 735 7= 4
AR (10 a) IR AR (10—20 a) L BBk (>51 a),
CS.SS.NT 73 5l F 7 vt 37 #4725 1 L 7 0 #4Ae
S AR S S . O B BRI 3 A
F AL IR FIR B L AR 25 2 A2, B M
WA EA 34 20 m X 20 m FRERE DT, Mt 21
ARETT (R 1) A A T SR 45 FF Bl 0% TR L B 1) 3o
B LA DT AR AHE RN 26 A (AR A
B 5 el i AR R A A R E

W ‘ . i s i :
Ry e i e 1w e Z A Bk My 42 B e ¥ I 1A 2
B, S AT ey} < . Density !
N . Ages Slope Slope Altitude  Average  Average Canopy
Place Climatic zones Stand " . (trees * ;
(a) aspect positon (m) DBH height N density
type hm )
(cm) (m)
ek LA $
Huashan  Forest Central sub- YCS 10 N Mid-u 314 16. 02 13.35 1983 0.8
Farm tropical p
& 1lbk o B i
Huashan  Forest  Central sub- MCS 19 SE Mid 315 15.18 13. 83 925 0.7
Farm tropical !
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Continued table 1
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Pl;&z Climatic zones Stand Ages Slope Slope Altitude  Average  Average (trees s Canopy
h ¢ (a) aspect positon (m) DBH height h 75) density

ype (cm) (m) m

IR O FAH i

Zhenlong Forest South subtropi-  YSS 7 NW Mid 313 10. 55 5.65 1300 0.7

Farm cal !

B MR [RA % 0

Zhenlong Forest South subtropi-  MSS 18 SE Mid- 378 12.67 10.79 1407 0.8

Farm cal taup

B A B .

Zhenlong Forest South subtropi-  OSS 59 SE U 258 41. 27 26.55 197 0.8

Farm cal p

UK A L bR 37 db kAt EP

Paiyang Mountain ~ Northern trop- MNT 14 SW Mid 426 11.52 9.75 1 066 0.7

Forest Farm ics

O L B 5 Tt .

Paiyang Mountain ~ Northern trop- ONT 61 NE Midou 425 50. 87 30. 19 307 0.7

Forest Farm ics p
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20 ) AR AR (>51 ) AR BER T BRI AL
ARART B V5 N R B AT R AL S id SR R AR W) 229
fir SR 56 B 127 J&, Horh 4 R 2 B0 R R R
158, KE Bl Euphorbiaceae, 5. #} Leguminosae, &
B} Annonaceae, i C. Bt Menispermaceae., 3 17
Bkl Apocynaceae . 4: 25 #§ £} Hamamelidaceae ., 5% 3}
Bl Fagaceae i F} Meliaceae, ¥ B F} Asclepiadaceae,
L HE¥E Rl Verbenaceae, K 2Bl Magnoliaceae . A J& R}
Oleaceae, # & F} Vitaceae iE M Bl Anacardiaceae, 7§
B Al Rubiaceae. #% 2% Bl Rosaceae. Z & B} Caprifoli-
aceae . &P} Moraceae, Il 25 B} Theaceae, Fl 2 F} Rh-
amnacecae ., Bk 4 I8 Bl Myrtaceae, F.INBl Araliaceae,
Al Ulmaceae, 2 & £} Rutaceae fE#} Lauraceae, %
& F AR Myrsinaceae 9 2 Jm Z R 281, AT Y Fl iy
JISC I A T R A e 2 AR A T A A Y W 25 e IR
A PRI E WD A A B AR LB TR R . 4
BB B YCS By BAA N T AR T a4
T, YSS AR i o AT W Rl oA 3 A i AR B MCS
MR S A PR AT 4 B, MSS KT IR A B R A 4
Fi, MINT AR R DI A A 2 B b R B Be OSS
TR AP FAT 2 B, ONT AT I 4045 9 Fh A
1,

L RS N CARAR T A A AE 4 4 b 4 B AE A [R] <
B SR IE B0 T AFTE — 8 22 7. TEGTIR KB Be, YCS
T ERZE FLELFED R ARG HESE Schef flera hep-
taphylla M F Ficus tikoua . 55 W BEM 2§ Vernonia
solanifolia ;s YSS AR T HEAJZE 19 T2 AL W) Fh ol Ji L
W 4 P} Melastoma normale . |~ P4 K 58 B Wend-
landia aberrans . R Itea chinensis, FE 9% #K B

B, MCS T HEARJZ Y EZAL AW Fh oy =R Evo-
dia lepta JHb SR Mk 4 Rhodomyrtus tomentosa , Fis
AJZ RIFHIAEE Machilus suaveolens AR Lorope-
talum chinense JYHH K Sinoadina racemosa | Vi Fg A
1§ Schima wallichii s MSS MRTHEAZ 1) £ 2 AR
Mo RS Le =M B IR] Sarcandra glabra s 3+ K
JZ NS K Sapium discolor FEHE 4L MNT ART #E
KIZW FELIHEYF R IIG Litsea cubeba i B
M3 IR BA Ll bk 37 T R M N AR rp e A B B 3t A7
TeARJZ53 A0 FE 1L BB Br . OSS AR AR 2 19
BRI F R4l F R Ardisia palysticta A F
Ilex hainanensis . JL7T Psychotria rubra , TARZE RN
MR AT I 48 L KM AR Quercus griffithii s ONT
MR HEARZ I A B T N AR % Sterculia lan-
ceolata \JB M B € BE Tetrastigma caudatum . 4 F
BORARBERB/NAWR Alangium kurzii fRELE RS

MR 2 AT LA Y A e AR B Be o o A
S AF R R B U 2R R AR A R JE A B AT
— T, B AR . DA SR A 2% 1 ) e I AR
S AE I Z W R R AL S AL AT BT T R 5 AR S Bk
W B i BT A A% A AL A S A A R AR A
ARZIA M A RS 5 5 AR N E Liqguidambar
Sformosana W Canarium album FBI/)\FHW 5 F, H
T R A 2R 1R A% O b TR AU 4 1 I 8
S RHONS 1 D0 A2 T B 05 AR I A KU L B /IR
PO TS . SRR T 5 FE 5 BN 5 AR AAE
o o5 PR BEAR R I KR A W B 53 Ee i ol
27.5% 1 45.56 % ,

R2 FRAKRIERAIRESKEEGTHRTAABLREMEEE

Table 2 Important values of common species of tree layer of Pinus massoniana plantations under different climatic conditions of dif-

ferent forest ages

oI R S 5 1
Central subtropical
climatic conditions

R S S A
South subtropical
climatic conditions

Je il Mg & 1
Northern tropical
climatic conditions

Moy A7 i

Stand types Common species

T i Ak b Dilus
Middle-aged forest Pe B AE Machilus attenuata
i Ak

oA e Qg
Overripe forest JE L8 Sche f flera heptaphylla

F5 TR Machilus suaveolens
W& Liquidambar formosana
Wit Canarium album

BN Alangium kurzii

0.10 0.02
18.15 13. 26
2.81 4.59
1.02 1.88
3.68 2.29
1. 84 23.54
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MR 3 T LA Y, 7R 4 e AR B B, v A A
S A A AT A 2 1 AR R 2 S A A
Mussaenda erosa . K 3 Clerodendrum cyrtophyl-
Lum W HE Ficus hirta 0B Maesa perlarius .6
fil Mallotus barbatus . 548 Eurya groffii % 20 Fj,
X 20 FORAKEYI R E T 13 BE 19 J& . o5 6 Fh 25 5 A
THERJE MY B B\ i 22, 8906 AN
64. 1126 5 M Hb 7 #Reiy M A% 1 21 B S ey e A5 A
B R E AT PR UL S AL B S L AR R S AR B
3 A S5 A TR AR HE R 2 S A =R R
W24, B8 3B B Smilax china 82 0 K 0

R3 FRAKRIERAIRESKEEGTEAERLREMEERE

¥ P AR T Schima wallichii %5 31 ffr, X 31 K
AP IR T 19 FF 26 J& , 7 9 R0 35 AR R 2
PR B A ar gk w47, 74X, 620 1800
62. 15 %6 s 7 32 BBRBIY Bt 1 W R A 2% 10 AL #hondy
SAEFAR T EARJZ AT A+ L =M
R G P B AL R e LN BE R (Fissistigma old-
hamii)% 28 F,iX 28 MR A YR JE T 18 #F 25
Ja& ok A AR R R AR S A G L4
53.56 % F 41. 27 % , I\ 3 RCHF M A5 1F B Aok
MGG S R TU R PG S kA B
TR

Table 3 Important values of common species of shrub layer of Pinus massoniana plantations under different climatic conditions of

different forest ages

Moy
Stand types

LA

Common species

o BT S 5 1
Central subtropical
climatic conditions

R S S A
South subtropical
climatic conditions

Je il Mg S A
Northern tropical
climatic conditions

A AR

Young forest

1§ Mussaenda erosa

K7 Clerodendrum cyrtophyllum
AR Ficus hirta

i fi 0 Maesa perlarius

E A Mallotus barbatus

1 Eurya groffii

it & 4 T Rubus cochinchinensis
J& BWF 4 F Melastoma normale
Be BV f Machilus attenuata

Pi R AT Schima wallichii
MR Ilex hainanensis
KK Rhus chinensis

M B F Rubus alceaefolius

W1 5541 Sapium discolor

FUH Itea chinensis

BRBET Glochidion eriocar pum
JLH Psychotria rubra

WX HL Litsea cubeba

WiEE Toxicodendron succedaneum
I\ Alangium chinense

rh i B
Middle-aged forest

=M Evodia lepta

i€ Mussaenda erosa

W% # Sapium discolor

8% 58 Sche f flera heptaphylla
S

nilax china

HH

5.95 4.67

3.13 3.21

1. 98 2.76

1.73 1.48

1. 46 1.24

1.27 1.67

1. 20 2.26

1.08 18.08

0. 83 2.47

0.73 4.01

0.72 0.76

0. 64 2.75

0. 43 0.53

0.42 0.71

0. 40 9.75

0. 34 0. 96

0.24 2.80

0.13 2.90

0.11 0.59

0. 10 0.51

19. 88 9.33 2.13
2.52 2.98 4. 66
2.26 2.06 0.32
2.23 9.34 1. 16
2.13 0.23 1.93
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Continued table 3
Ty = i
e L. I
climatic conditions climatic conditions climatic conditions

i fi JH Maesa perlarius 2.09 5. 04 2.02
HLHEHE Ficus hirta 1.95 4.59 2.55
Vi Rg AA Schima wallichii 1.59 0.23 0.95
Hi - BEMS 45 Vernonia solanifolia 1.57 0.16 5.53
WXL Litsea cubeba 1. 44 2.48 6.02
JE BB 4 S} Melastoma normale 1. 37 0. 34 3.23
K# Clerodendrum cyrtophyllum 1. 09 2.16 4.56
WM Breynia fruticosa 0.83 0.51 0.27
BRI T Glochidion eriocarpum 0.66 1.09 2.52
HEH A Dalbergia hancei 0.66 1.97 0.58
MR T Ilex hainanensis 0.63 0.74 0.13
BXY KB Paederia scandens var. tomentosa  0.59 0.15 0.35
BRI Izea chinensis 0.47 5.91 1.12
R B4 F Rubus cochinchinensis 0. 45 2.56 4.43
FEAETE R Machilus suaveolens 0.43 0.71 0.79
W 2E K Cratoxylum cochinchinense 0.41 0.15 0.39
KT KHE Clerodendrum canescens 0.39 0.28 0.28
BIBKE Ficus formosana 0. 39 0.70 2.17
W Toxicodendron succedaneum 0. 37 1.13 1.53
EM 416 Mussaenda pubescens 0.30 0.92 1.04
FIAERR BE SR Embelia ribes 0. 29 2.99 2.00
Af Schima superba 0.28 0.15 0. 25
WA Liquidambar formosana 0. 20 1.19 3.70
WEM) Broussonetia kaem pferi var. australis 0.10 1. 44 0.13
Bk Callicarpa bodinieri 0.09 0. 37 0.95
AR Ficus variolosa 0.08 0.28 4.46

JURA¥N AT 5 Ardisia palysticta 23.81 6.23

Overripe forest
JUY Psychotria rubra 8.39 3.03
=M Evodia lepta 6.52 2.40
8% 58 Schef flera heptaphylla 2.85 2.06
BeILMAM Machilus attenuata 1. 80 2.93
i BE Mussaenda erosa 1.46 1.37
JNEEAK Fissistigma oldhamii 1.32 1.09
K H Smilax china 1.26 1.77
Fhli Aidia canthioides 1.16 0. 64
W Toxicodendron succedaneum 1.09 0.50

A K Cratoxylum cochinchinense 0. 39 1. 20
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Continued table 3

o2
Stand types

i oI R S S5 1
A7 i Central subtropical

Common species . . o
P climatic conditions

R S S A
South subtropical
climatic conditions

Je il <M &
Northern tropical
climatic conditions

Fi kA Machilus suaveolens

M EICRE Tetrastigma caudatum
I VEIK B Wendlandia aberrans
BB SE Clematis meyeniana
M ¥ Ficus hirta

JE BB 4 S} Melastoma normale
B % Ampelopsis cantoniensis
F W N Actinoda phne pilosa
LR Tylophora ovata

KA Ficus fistulosa

R B4 F Rubus cochinchinensis
B E*E Celtis timorensis

XK Paederia scandens

E M 446 Mussaenda pubescens
BB T Glochidion eriocar pum
B BENS 35 Vernonia solanifolia

WML Litsea cubeba

0.
0.

0.

37
35

34

.27
.27
.27

.26

16

14

14

.14
.13
.13
.13
.13

.13

3.
6.

0.

20

65

51

.09
. 36
.13
.24
. 36
.35
.30
.32
.46
.11
.41
.90
.45

.21

2.2 o BHHE
e 4 o] LIBA A . Bl & S SRR AR Ak, 7
rp S AR BERR T TR 2 DL RO A B Y5 SR 1 W

P A fie /N s 7 PR AR BOAR R IR R JZ M i
TEANTR) A 25 F TR 3R B B 4 = vp AR 7
PR B BEAL P AT AT T RJZ W A

BRI O A = U > G TR AR B,
B BEFI S #AbK B AR AR AS B v B9 W0 B 2 X
x4 TEASEBEEZHIERAIRARREE o« ZHY

Table 4 a diversity of woody community of Pinus massoniana plantations under different climatic conditions

Y

a ZFEMEFE B o diversity index

Stand Bk By Fh = Shannon Wiener 5] Simpson
N Climatic zones Layer BES) TRECHD RECH (D)
ypes Species Shannon Pielou Simpson
richness Wiener index index index
4 bk B A
Young Central tropical Shrub & 3.6196 0.843°6 0.043 1
forest
AR BT . 73 3.619 6 0.843 6 0.043 1
Woody community
R N
South subtropical Shrub 38 2.993 8 0.823 0 0.084 0
AT . 38 2.993 8 0.823 0 0.084 0
Woody community
ALY LRI FrAR
Middle- Central tropical Arbor 3 1.039 4 0.946 1 0.374 2
aged forest -
oA 83 3.637 8 0.823 3 0.062 0

Shrub
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Continued table 4

a ZFEPEFE BN o diversity index

4 70
gt‘ﬁ?s:h g 2 LY RS IER Shannon Wiener pokes)i'y Simpson
tvpes Climatic zones Layer BES) TRECHD FBEC) FEE(D)
ypes Species Shannon Pielou Simpson
richness Wiener index index index
AR . 83 3.672 0 0.8310 0.056 9
Woody community
WA FrAR
South subtropical Arbor 10 1.410 3 0.612°5 0. 4113
WEAK Shrub 58 3.455 4 0.851 0 0.044 0
A ARV . 59 3.276 1 0.803 4 0.069 8
Woody community
Je i A
Northern tropical Shrub 83 3.906 4 0.8824 0.027 4
KA BT . 83 3.906 4 0.882 4 0.027 4
Woody community
FUR AW WA FrAR
Overripe South subtropical Arbor 16 2.318 0 0.8360 0.1148
forest
?éﬁi’li'flb 55 2.964 6 0.739 8 0.100 6
KA . 58 3.097 0 0.762 7 0.075 9
Woody community
Je ity TR
Northern tropical Arbor 17 24317 0.860 4 0.1218
A
Shrub 83 3.809 4 0.862 1 0.037 0
AAHETE 87 3.819 9 0.855 4 0.0359

Woody community

TE I AR B AR R T R 2 DA SR A B 7% AR 1Y
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Table 5 B diversity of woody community of Pinus massoniana plantations under different climatic conditions
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Composition and Diversity of Woody Plants of Pinus massoni-
ana Plantations under Different Climatic Conditions in Guangxi

QIN Jiashuang' , WANG Yongqi' s MA Jiangming',OU Jun®,LAN Chuangzao®,

YANG Zhangqi'

(1. Innovation Institute of Sustainable Development, Guangxi Normal University, Guilin, Guangxi, 541006, China; 2. Guangxi
Zhuang Autonomous Region State-owned Paiyang Mountain Forest Farm, Chongzuo, Guangxi, 532200, China; 3. Huashan Forest
Farm of Huanjiang Maonan Autonomous County, Hechi, Guangxi,547105,China;4. Guangxi Academy of Forestry Sciences, Nan-

ning ; Guangxi, 530002, China)

Abstract: Pinus massoniana plantations are widely distributed in southern China. In order to understand the
response characteristics and distribution characteristics of P. massoniana plantations under different climate
conditions, the young,middle-aged and over-mature forest stages of P.massoniana plantation under different
climatic conditions in the mid-subtropical zone, south subtropical zone and north tropical zone of Guangxi,
China were taken as the research objects. The species composition and diversity characteristics of woody
plants under different climate conditions were compared and analyzed. The results showed that: (1) Among
the 7 forest types studied,a total of 229 woody plants were recorded, belonging to 56 families and 127 genera.
With the transition from the mid-subtropical climate to the northern tropical climate,the proportion of tropi-
cal distribution species of the P. massoniana plantation forest increased,and the temperate distribution of
tree species gradually decreased. (2) At the young forest stage, the species richness of undergrowth shrub
layer and woody community of P. massoniana plantations in mid-subtropical climatic conditions was relative-
ly high compared with that of south subtropical climatic conditions. At the middle-aged forest stage and over-
mature forest stage,the species richness and species diversity of undergrowth woody community in P. masso-
niana plantations under northern tropical climate were the highest,but the concentration of dominant species
was lower. (3) At the young forest stage,the difference between understory species of P. massoniana planta-
tion under the southern subtropical and northern tropical climates was the largest. At the middle-aged forest
stage,the similarity degree of undergrowth species of P. massoniana plantations under sub-tropical and
northern tropical climates was the highest. Changes in climatic conditions had a significant impact on the spe-
cies under tree layers,and due to differences in habitat conditions,the species composition under different cli-
matic conditions was significantly different. Different climatic conditions at the young forest stage had the
greatest impact on the understory woody forest communities.

Key words: Pinus massoniana ,plantations, climatic conditions, species diversity,woody plants,species compo-

sition, Guangxi
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