T I AR R 4R 1998, 6(1):57 — 64
Journal of Tropical and Subtropical Botany

BRELATRGERERAM R
£ SR ERENDS TR

s REE fER LR

ClERFHEBER AT, TN 510650)

FEE  WRSCT AT LT A 2 R SR A AR 2 R R BT S AR AR TR EORY B B KT RE TR FR TR
A AL, BRIRAR AR A A BRI BOR S B R RO . LB R, R — S VR R
FUAR R A, SOt B FAR, TR IR IR AT IR M R e R A R R 1. I 24F, 1
400 m*BEJT P, WEREANM AR ARER RS T SH, ArEEERE AT 186 ¥k, JFUH — b AR S
AR, BT, S, mFl, R RS AR ST, MR AR E— A
SR BB R E KT, I N RER NS, SRR S BT, NI 7 B R T AL
M, 2. EAETRALBAETENEASRMEAEY, HEHOEMMEARYEmR, B9 A
12, 7E 100 m* By (WA AN SN N T 2 Fh S6 k. 3. FEHEOK LMK AY A BREM Y, EEAR
GAR S BAL, SR B AR E A, FE— MM HIE MR, A MR T IO
LR LB RINE SN R

XEIA R WRAEERE AT RIBAERAGIKE

S Q948.15

PRELIMINARY STUDY ON THE RESTORATION OF
SUBTROPICAL MONSOON EVERGREEN BROAD-LEAVED
FOREST IN WUHUA COUNTY, GUANGDONG PROVINCE

Liu Shizhong Ao Huixiu  He Daoquan  Xia Hanping

(South China Institute of Botany, Academia Sinica, Guangzhou 510650)

Abstract Changes of species diversity and eco-environment at different successional stages
in degraded ecosystem of subtropical monsoon evergreen broad-leaved forest were studied
from January 1994 to October 1995, in Wuhua county, Guangdong Province, where the
sites surveyed were low hills at 160—180 m altitude. The forest coverage here was only
2.2%., and soil erosion accounted for 61.1% of the total sites studied. Three fixed plots
were set up in different communities, namely secondary forest (400 m’) that had
been disturbed slightly, scrub-herbosa (100 m?) that had been severely disturbed, and
herbosa (25 m?) with serious soil erosion. The results indicated that the restoration of the

secondary forest was quite rapid under strict protection of the whole hill. The number of
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tree species and individuals with height less than 1.5 m increased in the plot by 5 and
186, respectively; meanwhile, the eco-environment of the community was improved.
The restoration of the scrub-herbosa was also fast by taking the samec mecasure as above,
and the number of broad-leaved tree species and individuals increased by 2 and 56 in the
plot, respectively. But the restoration of the herbosa was rather slow. Few broad-leaved
trees could live in this type of community, and it increased only by 1 species of
broad-leaved trees in the plot within two years.

Key words Guangdong; Subtropical monsoon evergreen broad-leaved forest; Restoration of

degraded eco-system

TAER N T REI, 2hded 23 °23'—24°10°, KL 115°21'—116° B LRI,
MTH, P, A WEMESSSMEENEE, TEUBEEENE, KEHE™
H, FRREOBRMILCEBIIGIR, B RER b R K G AR5 1984 4E 3% L
BT — AT By iR, HK LR AEBL 62.6 hm? Sk HHUSHEHEMN 61.1%, & LS
AR 86.5%. ARMEHRUK 2.2%, HEEFLMAUH 25%, B 50% A9k 7 2 i X #
g VPRI A ) X P R R R AR AN B % RO R A M AR R R

R 1985 EL T REBH BT “ X T IREMAE KR, RRbesmike DHXE, Ux
FEB RN RAER RS S S RBUF R A ERE S IR 1B 5 7,
SR K LR SRR, MO RAKBEMKE. #1990 £HE, ZEHHESRD
ETHE 50%, MBAEERD LAR 65%,

AL 3 AL TE R BV B AR [ B 9 LN R 10 7% T S AT B 8 (L B9 45 2R, SR R 4 A
T AL PR T IR 4 W PR AR BT AR R R ‘

1 R RO

WIS HIE LR ORI, ARSI RMBASAREE (B 1) AL T 3 % — 4t
AL, X AR A RKA, TR 0.7 hm’. FEMAKERELE, BRAEE
160— 180 m, X ®E 20~30 m, BB 15°-20° HEHIUBDTENRLEAEHWRERD
®, TRHEE, EIMMFESEE. ZRKKRREEERBNGE, EEALZ B BTFH R IK
HiM, 4°F [SEMHARE, TEEHARMER—, TABEREN 60%, LUGHER (Pinus
massoniana) . K (Schima superba) . T8k (Syzygium hancei) & 3R R, HEEFH B
™ & #i (Photinia prunifolia) . & 3 W (Viburnum sempervirens) . U At & ( Elaeocarpus
sylvestris) . fE*LH (E. chinensis) . 4% (llex rotunda) %. M FIF A4 E ME ARG R A M
HEERD, URAKZHENGENE, WFAR, L85M0%, FREEN20%; HTEARZEK
%, FEFEY 0%, LA (Dicranopteris dichotoma) HE., B A DR EMNERAT (BT
2) BREMG, ULKREBEMDRL, BEEH20%, BEAEARERELY 8%, EARUL
R, FEAR, 8Nk, B2 (Rhodomyrtus tomentosa) . ¥ ( Baeckea frutescens) 5§ &1k
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B FONZ GBS ( Eriachne pallescens) . WS ( Melastoma dodecandrum) . 15 H FERIA
¥ (Eremochloa ciliaris) % . BUEDRMEWHT (KEF 3) 4Pl 2, BAWKD, FERESRE
Fy. fiR, BEEMREE; SAGAEEYE, BHHEEFSS% UL, UIMSE, #HiEMmEimiEsy
*.
2 WFEF%

WEEEAT, WEARKRHYAE, BEURS | ESEHENZL, T WS
AR, EMMAT R E RN TR, JERETIERA, ST HAEMSIER T A HE AL
PR, RLT MEREE BT AR L.

HHIEE  ERAEFSHTREMRERHARN, R 400 m° 20 mx20 m) fER KA R Gt
MAEET (e 1), AKRBHEEESED 10 mx10 m WA E, FIRZSHASEI 100 m’
(10 mx10 m)YEN D RM AT (F72), IFAKEBREE. FRETERES 2 BHTE
25 m*(5 mX5 m) ¥R D RMESAET (FF 3)., _

HAFMEHAE SE-KAMESETFHETEICRRE LS m L EFH IF K bk /R
Z. BE. HTH. W ER%; EREARNEARNME. HE. FTHRE &KAR
L RPIRIEAE. TEAARAC LAREAEARAYA RIALE,  FFE IR E S A R A

HEWN BEGIFE—K, SHBEL 4. 7. 10 HET, SRWWMZK, BHRIES
B, 14 8F. 20 BEXRM, ESRAEET I MEEF 2HARER. RRAR. BERAEB. SSHEE.
HWEEE, MREEHERE, MERSMEE. 10 cm 20 cm FAYLIREE, SLHEBESE.

TESHENE ESERERIERA, SHIEEFSERENZL. pHEXHAR
M ED; FHERA MBS - EEREE 2FRAMY - HRA - R HEAT BRI
B KRR AV ERK Y, BEARBER AR - SRR THmAEERKA 1 mol/L BERX
e, KIGNER,
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3.1 HEYBEMEEL
3.0 H e RE R AT AR

1994 4E 1 A A 1995 4F 10 H IR AL H AT WL, 7E 400 m*> WA &, BETE PP R Bl
%, BE, EEMEMA-CBRENRE(RD. EFAGET 15 m) FEBERFE, 1995
E10 A T RIAA L 1994 4 1 BB — BB T ¥ F (Gardenia jasminoides) . M £ &
(Ilex asprella) . #HIHA (Adinandra millettii) . % 4E (Raphiolepis indica) . ¥4+ ( Melastoma
candidum) 3£ 5 Fh, THE—WREREHELFHAL (HZ A RHE, FETF BT mRIC
R AR TR AR EE (89,31 B/DF 80.84, 1Ml A ERFA M) EEAE N 210.69 LT F
219.18, {EFHYE R P4 G A ) T FE(H iy 87.18 T REF 78.40, —UErp AR RSSINARIE, AN A
#. HBMASZCIEBI,. DEMBMBEANEEMTRE, hEEMENHAR, LEREHEBEER
FEIO MR, 3 W A IE DA PH R AR R > A9 ST IR S AR 1) LA B AR A A O 3 0 SRR I
MR,
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Table 1 Changes of importance values in ncedle-broad leaved mixed forest in 1994 and 1993

234 R MHALE MR AL

ik o
Individuals RF RA RD v
Specics
1994 1995 1994 1995 1994 1995 1994 1995 1994 1995
JE#y  Pinus massoniana 16 16 20.00 16.00 1231 11.35 57.00 53.49 8931 §80.84
WA Schima superba 59 54 20.00 16.00 4538 3830 21.80 24.10 87.18  78.40
LIRS BE Svoygium hancei 45 49 20.00 16.00 3462 3475 16.81 106.68 7143 6743
kil g1k Photinia prunifolia 2 3 1000 8.00 1.54 213 119 1.26 1273 11.39
UZIERE Viburnum sempervirens 2 5 1000 800 1.54 355 004 0.15 11.58  11.70
WALHE  Elaeocarpus sylvestris 3 3 500 400 231 213 236 356 9.67 9.69
kLI K chinensis 1 2 500 400 077 142 043 039 6.20 5.81
AP llex rotunda 1 1 5.00 4.00 077 071 034 029 6.11 5.00
ELT I pubescens I 5.00 0.77 0.02 5.79
WHEF  Gardenia jasminoides 4 8.00 2.84 0.02 10.86
WnFZ Y Illex asprella 1 4.00 0.71 0.02 4.73
##+1E  Raphiolepis indica 1 4.00 0.71 0.02 4.73
WA Adinandra millettii 1 4.00 0.71 0.01 4.72
THESE  Melastoma candidum { 4.00 0.71 0.01 4.72

FERF#E /T Total of broaddeaved trees 114 125 80.00 84.00 87.70 88.67 42.99 46.51 210.69 219.18
RF: Relative frequency; RA: Relative abundance; RD: Relative dominance; IV: Importance value

T2 EBRHMEAMHEIHGESEREL

Table 2 Number of individuals with different plant heights in needle-broad leaved mixed forest

B % Plant height (m)
uEd Individuals <04 04-15 15-60 _ >60
Species
1994 1995 1994 1995 1994 1995 1994 1995 1994 1995

L RH¥Y Pinus massoniana 16 16 11 15 15
fif AR Schima superba 121 178 61 115 I 9 53 46 6 8
LLBETERE Syzygium hancei 119 111 71 59 33 41 41 4 8
BEM-Ti4  Photinia prunifolia 6 19 4 14 [ 2 1 3
YRR Viburnum sempervirens 5 16 3 3 8 25
WAL Elaeocarpus sylvestris 3 7 4 2 1 1 2
L#3 E. chinensis 2 2 1 12
&3 llex rotunda 1 1 1 1
EXH L pubescens 3 1 1 1
WAHEF Gardenia jasminoides 61 21 36 4
W23 llex asprella 1 1
##4E Raphiolepis indica 18 10 I
WIA Adinandra millettii 7 2 4 1
PF4LFY  Melastoma candidum 37 23 13 1

FENF#S /N Total of broad-eaved trees 260 458 137 251 10 82 102 107 1118
TR AN, WAACAL(E2) . FEMEL, KTEARRA GRS T
A, R LR PRI, A BT AR R IR A . AR/ DT 0.4 m Y
RN T 54tk EAETIEMNT 61 4k, R —Lbep by R BRI R RN IR E T IR AR, WA
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Ef T — @M, HECHhUSDEM, MFAR, LLBEITAE I 200 £ R 2SR T U FE AR Dy A
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AR BT 11 e b (E R 2 XU S W AR 2 B4 ) I AR AR 77 4 . T WA
WHUKIMEMT, HRAROFR, FAREEOUR, — RS OMEE 1 M acgay, k&

1) SR TOUR 0 v 2B TR 9 — LAY R RUR SR AR R e, DY T AR A Y A R R A
o IR MO BAGRR, HERRRAR A A J  AT LA R AR AT 119
WoRE BHE MR 5 1B R A BB MR
i PR LUEFDRRERN  BARIRERSTE RLRVENGE LUl
855 (RIS HETMHM O REOREN MR AEIMES bR
VRYEDE)  IR3cH FEB IS A fg A LIRS (180

BT I AR e P T B
Fig. 1 Successional process of low subtropical forest

3.1.2 HUAE SR EAT Y

fE 100 m® HUE D R EAFES RS Iy, B TRRTE R 2R 0 i b Sy W 4R R AT 24k, 3R
TR B L ARTAR, JURME RIS DI, BERE MR AR JZ AT T W R AR
L (F3). 100 m> EEIT IS T 2845 ( Ficus variolosa) FIARFEBE R, 48RRI T
56 k. WIFhL REPESE B0 (Shannon-Wiener $530) Hi 1994 4E (1 2.40 3 F] 1995 47115 2.5, i
ABER AL E 1994 4F49 10.5% LI 1995 A5 18%, W H B — ey B R IFR4E, ¢
WA ( Symplocos chinensis) . HM-ZFFEG A PER ET. UL BEE 00 R 42 58 E A7 2
%, IEFEHEA AT A EERLBL SR B AR A 07 1 22 4k

AR, HEMEDZEEH 1994 419 87.5% M5 1995 1) 68%, TFHET 19.5%.
AR MBS BRRAEY 4T BUFRIE (Schizachyrium sanguineum) ZEANMKECR W >, HHE S
M 62.5% FREF 47.5%. WA, RS M (Ischaemum aristatum) S 149 A1 35 2 W 5
8.5% LTtE] 9.5%.
3.3 BUAEHREANE N

SRR T R B EARR, HE RO IR A ZRIF KR, il TR R AR M . PIAR
A T — ARl (K 4) o BN T — A YAT % (Clerodendrum fortunatum) , AR h
I3 MERIINE] 57 Kk, EPE M 8.5% IME 16%, FAZME RN A 86.5% THEH| 79.5%.

3.2 BEABMTE
3.2.1 MR

TR B R PRIRAC AR S WA RO IE () WORE . BETE B OE AR OH R RR LY B, AEBEIRBEZ AT
Froae, %7 AMOSIE. HBEIE, TEELE (20 om) MAIAHEE S AR ER(E B 224l
2h WM NSERY EE (E2) . 1995 4F 7 H 5 1994 4E 7 HRYUAN AL EHEM LK, <
W SBFEURE.  EHEUR I LA RO R A0 A R E A A A R, IR AT — MR
O HRREIKE, R REE N AR IR (i, AT AR (1 I 1
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Table 3 Changes of vegetation in plots (100 m% of scrub-herbosa with
few pine trees in 1994 and 1995
Fh# 234 HE (%) CFHEE (cm) A EE(cm)
S pecics Individuals  Coverage  Mcan height  Max. height

1994 1995 1994 1995 1994 1995 1994 1995

#AKJZE Shrub layer

B # Pinus massoniana 11 12 + + 15 10 80 50
A  Schima superba 33 58 1 2 40 35 75 120
LLBETE DR Syzygium hancei 9 5 + + 10 20 58 60
BE 4 1R Rhodomyrtus tomentosa 56 65 4 10 40 40 70 80
BF 4 F; Melastoma candidum 305 + + 18 25 55 50
Ri¥ Baeckea frutescens 313 + + 20 20 70 60
SBIT% Clerodendrum fortunatum 3 9 + + 70 30 80 60
Wt Ilex asprella 1 + + 25 80 120
KHEAE Eurya chinensis 3 + + 20 40 28 50
REIERE Viburnum sempervirens 1 + 40

4L L BR Symplocos chinensis 1 1 + + 20 40

KW F Gardenia jasminoides 1 2 + + 20 8 50
Bkt 58 Photinia prunifolia 1 1 + + 35 120

ZENtA8 Ficus variolosa 2 + 5 10
#1E Raphiolepis indica 1 + 10

/Mt Total 126 182 105 18

¥AZ Herb layer

BS¥ ¥ Eriachne pallescens 1550 1116 59 45 15 20 30 50
%8 Melastoma dodecandrum 200 118 13 8 2 2 3 3
= H Dicranopteris dichotoma 103 105 8 9 30 30 40 40
SRUNEE Eremochloa ciliaris 59 45 3 2 5 3 25 20
LI Schizachyrium sanguineum 6 1 + + 52 25 60

W ZBE Schizoloma ensifolium 4 3 + + 12 15 25 20
E &8 Mussaenda pubescens 1 1 + o+ 90 100 )
BInt RIBBK Pteris ensiformis 2 14 + o+ 25 40 30 50
K JE 5 Eragrostis elongata 1 + 17 ‘

B EBK Blechnum orientale 1 1 + o+ 13 18

£ 3 829 Lycopodium cernuum 1 3 + o+ 50 20 30 R
At 8¢t 8% Lindsaea orbiculata 1 2 + o+ 5 12 15
TEIEPEYE B Ischaemum aristatum 2 1 + o+ 30 10 35

/hit Total 1931 1410  87.5 68

+: FMENT 1%, KL 0.5% it; Coverage was less than 1%, and was calculated as 0° /4.

322 TIEFESAEAL

BT AN OB A A E B 38, Ry L LB B BT R S, T R
TR, RELHMIENY, ARSI DRI, Rtk R R
B, FEERS 8T UE—E R LR RS R AR Ak, YRS A B
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Table 4 Changes of vegetation in plots (100 m®) of herbosa
with few pine trees in 1994 and 1995
Ha 734 HE (%) THEE (cm) BARE(cm)
Species Individuals Coverage Mean height Max. height
1994 1995 1994 1995 1994 1995 1994 1995
#AZ Shrub layer
IR Pinus massoniana 75 1 I 5 10 14 20
A& Schima superba 9 1 2 12 35 45 115
LLREFIBE Syzygium hancei 6 1 1 + 10 5 30 _
Bk4&: M Rhodomyrtus tomentosa 14 27 5 10 35 38 50 60
Ri# Baeckea frutescens 1 12 + 2 70 20 40
WIT % Clerodendrum fortunatum 3 + 10 30
/Mt Total 33 57 85 16
HARE Herb layer .
M8 E Eriachne pallescens 570 503 75 70 15 20 30 50
%4 Melastoma dodecandrum 78 56 4 3 2 2 3 3
#3 Dicranopteris dichotoma 4 3 3 3 30 35 40 40
WAL Eremochloa ciliaris 59 45 3 2 5 3 25 20
YT BIFREE Schizachyrium sanguineum 6 1 1 + 52 25 60
B ¥, Schizoloma ensifolium 1 { + + 25 10
RS E Ischaemum aristatum 1 + 10
/Mt Total 718 610 86.5 79
Symbols “+” are as in table 3.
535 . 35 '(';5; £35 ?:10
pém _ 5% L 530 5580
= 8 s 3 ® 2 B 70
fﬁbz B & 25 g Z 25 B2
2 B ES ® : 8
20 BE 20 . + B20 . By 50 -
8:00 14:00 20:00 8:00 14:00 20:00 s 800 14:00 20:00 8:00 14:00 20:00
it 8] Time B [8] Time irf /8] Time it 18] Time

B2 KAEKTABIERERTAME

Fig. 2 Daily variation of some meteorological elememts in mixed forest in July 1994(a ) and 1995 (m)

REW, dTERNNE, HEtE—ENEl: DRBRREERS, SRAEEMEN
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MUY MBS EAIR, 405 MM EEE, 5By Bk, B4 3t 37 2 U3 4R
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B AR RO IR BB B AL AR AR I T 4 B T ) 7E HH B T

R, MR — R AR AR WM

A, BEREH— T HOR R R

%, HHWRLSWRBARTE, BB AT BT R R R R AR A, FAH B R

VRO AR LR o L A L
CFh, E(BRE 1S mBLT) BERMT 186 4k (3R 2)
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Table 5 Chemical propertics of soil in mixed forest and scrub-herbosa

FHH M FHEBR B LR 2R HEH M5 Available nutrients (mg kg™)

Sampling Depth pH  Organic matter Total N KB B 2 4 d R

month (cm) (H,0) (g kg™ (g kg') Hydrolyzable N P Exchangeable K

M Mixed forest

1994.9 0-20 4.11 21.14 0.50 86.77 0.14 1.28
20—-40 4.20 14.03 0.43 74.23 SR 0.64

1996.10 0—20 4.25 21.09 0.68 80.50 095 1.02
20—40 4.44 13.88 0.44 62.95 0.78 1.15

HEAAEEY  Scrub-herbosa

1994.9 0-20 4.25 11.40 0.24 60.19 0.48 0.77
20—40 431 6.36 0.17 44.64 0.05 1.28

1996.10 0-20 433 12.16 0.44 59.18 1.00 0.90
20—-40 4.59 6.11 0.24 32.60 0.60 0.90

EZFIREBR, ERBTEAKLRAGHAED BB AR RS, BB
KM LR FRORE B, BVE — SR RE, I 2 BIMBT A A AR T e, )
WHME, RS MES ARIERE, WSS i, BB SR ANIKE
PRECER. 100 m® BE 75 PRI IR B B4R 2360 T 2 B 56 4k,

BEMEREMBMAEDRMERASRE, BEZHWERL, FoLEdKLRE™
H, HWFERZ, HRIFHFE, DRBRABERNES, HEEHEESHET RAMYE
M, GOLEMEHEFRE. HREEKRARBBRE R NEMEN. BEILHRH—F A
LHEHE, WML RAF R, $R50R S LR, ARESKE W REFETFNESEL -
377 TOUAR R V8 0 S A0 28 XU SRR

R HAR, LM EFANT, ROMAARMBRHFHKNE HRKME, Eigsl
ARG, RASRAMEWETER, B LB 2 WA FEN R, M ESREY
FEB, WAESRGMLUREN TR, #1ETHRE RN ESRERE ME M EAR LKLY,
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