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

Liu Shizhong Ao Huixiu He Daoguan  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 same measure 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

FALBM T RRE, Adbd 23 °23' —24°10°, KL 115°21'—116% BEEAFHBKX.
mFHE, MR, SR HEAHSSESHEENER, EBELBEBFENE, KERR™
E, EREHFOHRAILEBIGIL, B REPFRE LR LR E4RFE 5 1984 £ 3 85
ME — A, MoK A ERE 62.6 hm?, G4 THBERN 61.1%, & EELbE
HRE 86.5%. MAEHBAUE 2.2%, HBPHEHRBIH 25%, HIiE 50% KKLRRHMEHE
S ¥ R A R X B R R B R KA, BE R R E R SR L.

B 1985 EA ) KEBEBOF“ LT masmSk, RGhestke” P MLl UK
hER RSN B RER SRS YR REEIT AR E S IR R BT ET,
FYA K LR ABR RS, MEBERABENKE. 51990 FE, ZXHAMBERRE
EFFEN 50%, HIBOE S RM LT 65%0

7% S o AR A A0 R D B B LA LD B 9 BT AT R B AR M B 2R, I AT
T B R R 4 N AR R AR S AR B LU

1 RO

RIS HTE FIRAEBOR BT BB, KA SRR A AR (7 1) AL T AR e — 4
WA, RIEECHBOR L RR ROk Ak, B 0.7 hmd FTEEM AR, EREE
160—180 m, AHXIEGJE 20—30 m, YEEF 15°-20° T PUUBTUE N R LA WM AR
%, TEEE, ERBMESRE. ZRKRESESRERE, BT L2280 FR T %
ST, A7 15 FEMTEKE. BEHRMLER—, FABEREN 60%, LR (Pinus
massoniana) . iAK (Schima superba) . L84k (Syzygium hancei) L‘ié’@ﬂﬁﬁ%‘“, HEeALHH
M &G #i (Photinia prunifolia) . & 3& # (Viburnum sempervirens) . g At ¥ ( Elaeocarpus
sylvestris) . ¥ (E. chinensis) . k&% (llex rotunda) g KR IR R 4 i AN AR R e AN
BBEERS, UFRABRMAMLERE, MFA, LBNEME, BERELY 20%; MTERREK
%, FEEY80%, LT3 (Dicranopteris dichotoma) 2. Bk T R AN ANSES R T (FEDT
) BEME, ULKEBEMDRER, BEEL20%, EAEAREREL 5%, EARBUD
BAN. A, sk, BhA iR (Rhodomyrtus tomentosa) . Rt (Baeckea frutescens) % & 1
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#; B R EE WSS EE ( Eriachne pallescens) . #%& ( Melastoma dodecandrum) . 1=H IR
# ( Eremochloa ciliaris) %. BEDRMERREN (FJ73) PEHT 2, HARL, EERGE
BN AL MhAiRE; oA GAxfid, BEHREKS% ML, DUBIE, i £ 0 A B4R Oy
2 BRI

ﬁﬁ@%#ﬁ HERESEYRE, REURSAEHENEL, T HEERRE LA
BT, EHWNECREEE AN RELL, %%%ijﬂﬁﬂi, AT HEEBAER T a4k
MR, AT RBETE N,

BAEE  fERAEE S EERAR, I 400 m*(20 mx20 m) fF YA & it
AEF (BEHF 1), BARERESEAS 10 mx10 m B4 K. ERZASEB 100 m?
(10 mX10 m){’ﬁjbtfr%*’ AN (B 2), IRAKEREREE. _ﬁﬂWEF‘Fﬁ2Wi&iﬁE¥
25 m¥(5 mx5 m)EHDRIFEHFET (FI7 3) . |

BAEMEHEE SE-RAHSHETFRIEEREBELS mu_t}ijfﬁﬁ*ﬁﬁkﬂgﬁ
4. BE. HTHE. WR SRS TREARMEARNME. HE. FARE BEE
R FhE A, EAMRA LARE AR SRR, FHEHLEE SR E A,

HEWN  BEESZEK, SREL 4 7.0 10 AT, SRAM=X, XIS
Bf, 14 B, 20 BRI, BREF IAEY 2HSE. BESE. BEKE ZRANEE.
WERE. HEEERE. HESMEE. 10 cm 20 om FHTREE, SHERES.

+EAHENE ESERE—KLEEER, SFEEEHSTESHRML. pHERAR
RPEE; ALECRA B - AR SR RAM - mﬁﬁﬁﬂ-ﬁi@ﬁﬁ%ﬁﬁww
W KEEAREY BRI ENBRALER - AAEE XHEEHERM 1 mol/L FHER 3T
e, KIAHEIL.

3 RS
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1994 4F 1 A 1995 4F 10 A KM EE LR R, 7E 400 m® WFETTH, B HEY R
%, PE. BEHESHA— _aEERRE(E]D. EFARGET 1.5 m) MEBEKTE, 1995
410 AT EE L 1994 48 1 A — iR T 34T (Gardenia jasminoides) . 1M A H
(Ilex asprella) . #HIHAK (Adinandra millettii) | # 7 (Raphiolepis indica) . EF4LF}T(Melastoma
candidum) 3£ 5 F, MHE—KHEFERFHEBLHFDAR( B2 A hIrw, R TR T RID
R s DR EEMESH 89.31 WbF] 80.84, T RN EIMM B 210.69 EFF
219.18, R FHM: A H AT R ) B BE (B e 87.18 T 31 78.40. — b AR PR RS IR, A
£ EIMALDIFHEI, DERMMMTANERMETRE, A ERRHAR, ERMBEEX
JB W RBR, %%fﬁ?&mum&lﬂ”fﬂﬁ’ﬂﬂ%ﬂﬁ%ﬂ@(ﬁﬁ%ﬁUI‘HE*E%?BEEH’J W4 1A AR T
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Table 1 Changes of importance values in needle-broad leaved mixed forest in 1994 and 1995

L7356 AR 55 B8 MxEE MY EHE AL

s o
Individuals RF RA RD v
Species
1994 1995 1994 1995 1994 1995 1994 1995 1994 1995
L f2#  Pinus massoniana 16 16 -20.00 16.00 1231 1135 57.00 5349 89.31 80.84
#iAK Schima superba 59 54 2000 16.00 4538 3830 21.80 2410 87.18 78.40
L EsiEE  Syzygium hancei 45 49 20.00 16.00 34.62 3475 16.81 16.68 71.43 6743

10.00 8.00 1.54 213 119 126 12.73 11.39
10.00 800 1.54 355 004 015 11.58 11.70

Bkt FH  Photinia prunifolia 3
5
3 500 4.00 231 213 236 3.56 9.67 9.69
2
1

BRIER  Viburnum sempervirens
WAL3E  Elacocarpus sylvestris
LI E. chinensis
&% Ilex rotunda

500 400 077 142 043 039 6.20 5.81
500 4.00 077 071 034 029 6.11 5.00

—_ e = LN N

. BLH L pubescens 5.00 - 0.77 0.02 5.79
¥EF Gardenia jasminoides 4 8.00 2.84 0.02 10.86
k2 #E lex asprella 1 4.00 0.71 0.02 4.73
‘#16  Raphiolepis indica 1 4,00 0.71 0.02. 4.73
WA Adinandra millettii 1 4.00 0.71 0.01 4.72
BF4tF+  Melastoma candidum 1 4.00 0.71 0.01 4.72

FRoFBE /N Total of broad-leaved trees 114 125 80.00 84.00 87.70 88.67 4299 46.51 210.69 219.18
RF: Relative frequency; RA: Relative abundance; RD: Relative dominance; IV: Importance value
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Table 2 Number of individuals with different plant heights in needle-broad leaved mixed forest

b7 374 ¥ Plant height (m)
RS Individuals <04  04—15 15-60  >6.0
Specics
1994 1995 1994 1995 1994 1995 1994 1995 1994 1995

HEB#y Pinus massoniana 16 16 1 1 15 15
TR Schima superba 121 178 61 115 1 9 53 46 6 8
B Syzygium hancei 1y 1t 71 59 3 3 41 41 4 8
Bkt Photinia prunifolia 6 19 4 14 1 2 1 3
RIEW  Viburnum sempervirens 5 16 3 8 25
WAk Elaeocarpus sylvestris 3 4 2 1 1 2
1EFLIE  E. chinensis 2 1 1 2
R llex rotunda 1 1 1
ELX7H I pubescens 3 1 I I
HAEF Gardenia jasminoides 61 21 36 4
W& #E lex asprella 1 1
#1E Raphiolepis indica 18 10 7 1
WA Adinandra millettii 7 2 4 1
BF4t P} Melastoma candidum 37 23 13 1

Wit Total of broaddeaved trees 260 458 137 251 10 82 102 107 11 18
FrARF BB AR, HAEEKMUEIR(GE2) . EMEL KTEALEEREMYES
M, 0GR RR U F SO, EYEEE LR R KIEEME . FIRM/NT 04 m R4
EELEINT 54 8k, EAETHEMT 61 4k, R —dEdnEgE MRS FBEAR, WF
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T, EERA. MMATFE. DRMEFZMBEE, AR, EIRAEMRREN 45T
BT — @i, REVET LA RAN. FIR.  ZLBEREAK O 09 £ R S ARIT U # 22 O B
AL LT B R AR o PR B I — R SR AR RS AR 1 B AR O LR M
FEL 2 b B A (AT 25 R G0 Ak i R A UM AY) A K BRE T 4Rk, AR TRV
FHAREN T, BRANOTI, BARSOMERE, —BHaEE | wiEgeY, ke
[ Y TR 10 oR R RE R — WA K G AR KR, LR A SRR MR AE R ES R A
e, SEIEE LB A RS, AR SRR AT LB R IR B

B—HrBt BB ER WEMB I B BHHME BB
B ghubdk DARERERERD LA WE) ) DABRA MY Dop Ay
8= (BHEX HEMHNA R LM RERFE CHEMES A vk
BB XM AR wE Ak (SR (T4)

B 1 R AR AR S B AESR
) Fig. 1 Successional process of low subtropical forest
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£ 100 m? B D RMEARER AT A, HEFRATEREMBE EHWERFTEL, X
A TR 1 BRETA, HEWEMMEEEE g, EREARMEAZNA TR B
(F3). 100 m’ E’J#ﬁmi@ﬁﬂuTﬂ"”ﬂfﬁ(ﬂcus variolosa) MFEFFr, LR MNT
56 4k, MR AR MRS 3L (Shannon-Wiener F5%0) 1 1994 4FR 2.40 BN 1995 47 A9 2.595. 1L
AR A 1994 4B/ 10.5% L FHE] 1995 4 18%, i ELEA — L EvEFh R INE L, 1
W ( Symplocos chinensis) . MR FEFARPERET. UL RE TR R RhBE R A B DA
%, S EA FT R B ot 19 AR AL K 1 J7 [ 284k,

EEASR, ﬁﬁMEigam1%4@%m5%%@1%yﬁmw%,TVTws% 527
bR A B L, BRBARE 4T BAREEE (Schizachyrium sanguineum) %A RER WD, BEEMN
i 62.5% TFREF) 47.5%. AR, RIS (Ischaemum aristatum) R 3 N
8.5% L FE] 9.5%. ‘

3.1.3  HUAEERMES

R N B R, R R B R IR R B WK 0l {H 1 TH R AF ¥ 4F, B4R
IR et T — ARk (3£ 4) 0 BT — AR5 (Clerodendrum fortunatum) , AR BCR H
33 MCRINE] 57 ¥k, EEr 8.5% BB 16%, HAEMEERENH 86.5% THEE 79.5%.

3.2 BELEENTH
32,1 ANEAEAME

VRt A G W IR SR WT AR TE R, TRV P A ) AR O T K AR Z A
i, *7 HMWAER, MEREE, LB (20 cm) AR HT S S S B E AR b w2241l
ok, WP R NS AEM BCE (B 2) . 1995 487 A 5 1994 48 7 AMNAS L EEMEE, <
W, HRIBE. 4 T DL AR I A MR R AR AR R N T, MR EALT — — AN AR Ao 3
HBRAE KT, BB p /N RIS R O A7 F T ZRARRETE I 1E 1) O
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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 & 73 EE (%) FHEE (cm) HXEE(cm)
Species Individuals Coverage Mean height Max. height

1994 1995 1994 1995 1994 1995 1994 1995

# AR Shrub layer

TR ¥ Pinus massoniana 11 12 + + 15 10 80 50
K Schima superba 33 58 1 2 40 35 75 120
LI 4Bk Syzygium hancei 9 5 + + 10 200 58 60
Bb & Rhodomyrtus tomentosa 56 65 4 10 40 40 70 80
Fi 4t Melastoma candidum 3 5 + + 18 25 55 50
¥4 Baeckea frutescens 3 13 + + 20 20 70 60
RIT I Clerodendrum fortunatum 39 + + 70 30 80 60
Hgnl &9 llex asprella 1 + + 25 * 80 120
KW 1E Eurya chinensis 3 + + 20 40 28 50
"R IER Viburnum sempervirens 1 + 40

4E B Symplocos chinensis 1 1 + .+ 20 40

EWEF Gardenia jasminoides 1 2 + + 20 8 50
BG4 Photinia prunifolia 1 1 + + 35 120

At Ficus variolosa 2 + 5 10
#1  Raphiolepis indica 1 + 10

/Mt Total 126 182 10.5 18

AR Herb layer

B8 B Eriachne pallescens 1550 1116 59 45 15 20 30 50
He#& Melastoma dodecandrum 200 118 13 8 2 2 3 3
= H Dicranopteris dichotoma 103 105 8 9 30 30 40 40
WRWAEE Eremochloa ciliaris 59 45 3 2 5 3 25 20
LI BUFEEE Schizachyrium sanguineum 6 I + o+ 52 25 60

S Bk Schizoloma ensifolium 4 3 + + 12 15 25 20
EM&TE Mussaenda pubescens 1 1 + + 90 100 )
SInt RURBBR Pteris ensiformis 2 14 + o+ 25 40 30 50
KB JB® Eragrostis elongata 1 + 17 .
BB, Blechnum orientale 1 1 + o+ 13 18

bW BY Lycopodium cernuum 1 3 + + 50 20 30
B84 B8 Lindsaea orbiculata 1 2 + + 5 12 15
REPS W E Ischaemum aristatum 2 1 + + 30 10 35

it Total ‘ 1931 1410 875 68

+: JENT 1%, HKitHLL 0.5% i+; Coverage was less than 1%, and was calculated as 0.5%.

3.2.2  :EFELHT

WA ORI SRR i, Ry HRASLRMT YRR T, A%
TR, BEAKENY, W LR, RoERXESEYSERM K
T, FE LS M2 LT DUFE — SRR B b S B RV R RIS AL, R ST AROR VB DA BE I
HNHIEFESEHTRES.
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Table 4 Changes of vegetation in plots (100 m? of herbosa
with few pine trees in 1994 and 1995
e 734 EE (%) TFHRE (cm) BARE(cm)
Species Individuals Coverage Mean height Max. height
1994 1995 1994 1995 1994 1995 1994 1995
#k R Shrub layer »
" R4 Pinus massoniana 7 5 1 1 5 10 14 20 -
AR Schima superba 5 9 1 2 - 12 35 45 115
LI 8B Syzygium hancei 6 1 o+ 10 5 30 )
Bk & B Rhodomyrtus tomentosa 14 27 5 10 35 38 50 60
B ¥} Baeckea frutescens 1 12+ 270 20 40
W4T % Clerodendrum fortunatum 3 + 10 30
/Mt Total 33 57 85 16
#AR Herb layer _ .
B Eriachne pallescens 570 503 75 70 15 20 30 50
%% Melastoma dodecandrum 78 56 4 3 2 2 3 3
=3 Dicranopteris dichotoma 4 3 3 3 30 35 40 40
SR Eremochloa ciliaris 59 45 3 2 5 3 25 20
YL ZIFEIE Schizachyrium sarguineum 6 1 1 + 52 25 60
WIEBE Schizoloma ensifolium 1 1 + + 25 10
EIERE Y Ischaemum aristatum 1 + 10
/Mt Total 718 610  86.5 79.
. Symbols “ +” are as in table 3.
g 35 ® 5§35 510
~ 5 3] —_2 ~5 9
£ 830 Pe 8y D =30 <E g0
< & w55 = -
22 B & 425 CH Das By
< K E 3 ® 5 60
20 BE 2 ; H 820 : & g 50 :
8:00 14:00 20:00 8:00 14:00 20:00 ¢ 800 14:.00 20:00 8:00 14:00 20:00
i} ja Time - it [d] Time frf [8] Time it 6] Time

B2 WAk 7 AN EREREhL

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

EREY, BTFHEEORE, DR —FHaL DROBRERS, SATRMENR
RS RANOE, HBAAL, ERBEBAMAEA. S0 XA R R TR A
BT BE I ENTR, AN EMBILAEEE, TS8LENEE, B8 BT

fi&.

BIAER R R B R, HUEMRBAESRAWE A TS RE R, EENHR
W, MAREE — B R AU EEENKERESRA, HARBEAH— BRI EEHRY T
%, HEEFEATEGRETE, HUFEATEREE RN REN SRS, AN ER
FORER AT A L BORE, (X 24R B ], 7E 400 m? BEDY IO B G R M MTE AR R RN T S
b, (KR LS mBLT) BMEBMT 186 4k (K 2), HEH-LPANMEAR, LS

2.
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Table 5 Chemical properties of soil in mixed forest and scrub-herbosa

Rt B FeREBRE HILE 2R B34 Available nutrients (mg kg™)
Sampling Depth pH Organic matter Total N KB B 2 k4
month (cm) (H,0) (g kg (g kg") Hydrolyzable N P Exchangeable K

BAEH Mixed forest

1994.9 0-20 4.11 21.14 0.50 86.77 0.14 1.28
20—-40 4.20 14.03 043 74.23 R 0.64

1996.10 0-20 4.25 21.09 0.68 80.50 0.95 1.02
20—40 4.44 13.88 0.44 62.95 0.78 ‘ 1.15

# Y Scrub-herbosa _ -

1994.9 0-20 4.25 11.40 0.24 60.19 0.48 0.77
20-40 4.31 6.36 0.17 44.64 0.05 1.28

1996.10 0-20 4.33 12.16 0.44 59.18 1.00 0.90
2040 4.59 6.11 0.24 32.60 0.60 0.90

EZFRTERF. ERBTEKERAOREDSRREAERAESRAS, FEEBRH
XA HEHFSRERRD, BRE-FRENRE, HEZIMLEARAKEHIERE.
WEHE, BEEEEEARESARFERE, WrEEERMMER, BB ESRENKE
IREEtR. 100 m® BEJ5 R PHRIR BB ARSE T 2 B 56 k.
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