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Species Diversity in Undergrowth of Artificial
Forests on Lower Hilly Land
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Abstract: Artificial pure forests of Pinus rigida var. serotina, P. elliottii, Eucalyptus robusta,Schima superba,
Liguidambar formosana,and mixed forests of L. formosana / P. massoniana or P. elliottii, which were planted in
1991 in seriously disturbed lower hilly land in Taihe county, Jiangxi Province, were investigated after 10 years.
Changes of species diversity in the restored vegetation were measured. Before afforestation there were only 7
species such as Setaria viridis, Arundinella hirta, Rosa laevigata and Smilax china. In 1993 and 2001, the number
of species increased to 21 and 58, respectively. In condition of the same density of plantation, the species diversity
in the vegetation of the plantations was high in pure conifer forest, followed by conifer broadleaved mixed forest
and broadleaved pure forest. The effects of afforestation species, stand structure (pure or mixed) and especially
stand density on species diversity were obivious. However, conifer forest was poor in water holding, the soil under
which had lower content of organic matters. Conifer broadleaved mixed forest is best for maintenance and restora-
tion of species diversity and for improvement of soil and ecological environment.
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Yrkh 2 R B 3L M FUE A S . AL
DMEEASEMmE ATk 10a WA TESREHD
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1 %K) 8RB

H 22 53 (26°48'N, 114°54'E)y 1T a4 o &5
BRMEA WL SER, BRM-FARLABRTERE
BB EMEALAT 6 kmib, HREMEHR SR L
B, SRR S NLAE. %X R R ER S
AR, FFHREL 18.6°C,FEFKEL 1 726 mm,
EFELHEN 298 d, LUK EN T (EBIREREE
150m PLF), KERATE. LBABNLKETL
B, SRR ERRYE, B EE A ENLaOM T, R
ERBERREL .. BHTHER RIS R
BAR, X EgECEE T ERNES, T EH
1) B & (Setaria viridis). B 17 B (Arundinella hirta).
B 3 (Imperata cylindrica var. major) L) K ¥ 3%
(Heteropogon contortus Y B AFEYHA K. 1991 &£7F
X i ML A 1.33 km? By X 53T A T
Bk RE, TEEFE L R (Pinus massoniana) . #iA
(P.  elliottiv), W ¥ (. rigida var, serotina), A ff
(Schima superba). B & (Liguidambar formosana). ¥%

W (Eucalyptus robusta) S5 1% Fi i Ak, K EXA 7] K942
R R R R ECE , I LA KRB T HE K
B RIBAE X HEIX .
2 W Jrik

R AR 8 M EEMALHERM 1 A
XPRRX, N ARG F R EFALERR(] 5,4 SHEH#L) 8
HIARAEARQ2 S) ARFTAKG 5) MEAKRT ). 1%
WAEKRG S) MESSRMBREKOG SIANES
MHAA RIS 5), FEHBR B AR IR 1. B
SRR, R — RO R B 20 mx30 m YR 4E
M, BEATE AR CHR R, WRE & mENEE.
BB ARRE S mxSm BT 54,
VA B T SE S O R & R AR R RIRY
BESMHET ERE | mxI m T, BEKRT
EMEAEYRME. CRAFEHIR R A K
£z, HEFMA EPTARBARE LR, B 3%
BKRKEMAINEESE. ERXRE—HITANYD R
B,z A9 3= 5 B Shannon-Wiener 53" i+ 5
/L2 =S i

(1) Gleason 35¥:d.~=S/InA ,h S Lk
H,A AR ER. EERNE — &7 6 AR
BUREEYINEERE.

(2) Shannon-Wiener 35¥;. H'=-% PInP,
Kb Py L PRI EE S TR AR (VG
Ebfl. B2 DM B AT E T AR EEYB
%Y R B R .

1 AIHREXNR

Table 1 General condition of plantations

RS MR EHER ic;’fjmﬁclﬁ e BE O EE TOME iﬂﬁi o oo
Plots Forests (in:il;i“:‘ltu‘::sl)::nty") matter in soil Sl?l?e Slopet Slol?e Mean dbh height diameter content
(2 kg position aspect  gradient (cm) (m) (m?) %)
%+ H8 Control 0 14.0 th b E <10° 19.69
1 Bfa ik PR 9990 3.70 i | s <10° 6.71 425 222 18.55
2 B HFALbk PE 1665 12.1 th | w 12° 11.20 5.93 625 14.54
3 B:aibk ER 1665 3.50 | S 45° 4.80 5.10 140 16.43
4 Btk PR 4995 12.3 L4 N 13° 8.36 5.18 143 1822
5 A sk SS 2501 14.2 thF E <10° 493 430 483 19.04
6 RE. QR 4995 14.0 thiF S <10° 6.43 5.74 291 19.78
JRASH LP 8.17 4,68 252
7 REAW LF 2501 14.9 chif E <10° 434 244 248 1470
8 RE. S 2501 10.7 i F S <10° 5.13 4.86 745
JRAH PL 9.47 4.61 507 21.81

PR: Pinus rigida var. serotina community; PE: P. elliottii community; ER: Eucalyptus robusta community; SS: Schima superba community;
LP: Liquidambar formosana + P. massoniana mixed forest; LF: L. formosana community; PL: P. elliottii + L. formosana mixed forest.
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Table 2 Species appeared in 10-year-old plantations
R &b Species 1991 & 1993 £ 2001 4 K FhE Species 191 &£ 1993 F 2001 &
Hu ¢ Lichenes + KMiF 4% Rhamnus crenata +
i FEE#§ Dicranum scoparium + BI85 Euscaphis japonica +
& 75 % Funaria hygrometria + Bf & Toxicodendron succedaneum +
K& Hypnum plumaeforme + FUEH Centella asiatica +
F /& &8 Pogonatum inflexum + FLFA, Symplocos groffic + +
LR 2 & Plagiogyria japonica + B D& Serissa serissoides + +
BRTEH Dicranopteris linerais + £k Uncaria rhynchophylla +
#84¥) Lygodium japonicum + £481¢ Lonicera japonica +
5, 5% Stenoloma chusanum + MM E Gnaphalium adnatum +
¥ Preridium aquilinum var. latiusculum + + W& E Lactuca indica +
RM 82 ¥k Adiantum flabellulatum + —4E 7% Erigeron annuus +
¥# ¥, Woodwardia japonica + RG] Stimpsonia chamaedryides +
L% E g Dryopteris chinensis + BRI KK Lysimachia heterogenea +
K M-/NBE Berberis virgetorum + #imt-yb 2 Adenophora paniculata +
1% Cinnamomum camphora + HEREHEL Monochasma savatieri +
A 3.8 Viola philippica + B H & Scoparia dulcis +
¥ W3 Drosera pelatavar. lunata + + H I Vitex negundo var. cannabifolia + + +
BEX E Oxalis corniculata + + G R % Premna microphylla +
Fe4t Daphne genkwa + KF Clerodendrum cyrtophyllum +
& F i Actinostemma tenerum + 2 H£T Caryopteris incana +
2% Camellia oleifera + FIFT Schizonepeta tenuifolia +
B4R Vaccinium bracteatum + + + LV R B Salvia kiangsiensis +
HHLHE Melastoma dodecandrum + R3¢ ¥ Clinopodium chinensis +
R 18 Grewia biloba + B Y Hemerocallis fulva +
8L B Glochidion fortunei + 353 Smilax china + + +
B/ F Glochidion daltonii + i1 & Liriope spicata +
&8 F Rosa lacvigata + + + ¥ Setaria viridis +
/INBR M Rosa cymosa + + B 5 Arundinella hirta + + +
¥ % Rubus parvifolius + + ¥ Heteropogon contortus +
13§ Rubus corchorifolius + B ¥ Imperata cylindrica var. major +
B 48 Potentilla discolor + BASE Prunella vulgaris +
T 5% Buxus microphylla var. sinica + & E Cymbopogon goeringii +
/N K] Cyclobalanopsis myrsinaefolia + #H 8 Themeda triandra +
EM#5 Ficus pandurata + YR E Agrostis sozanensis +
)\ llex cornuta +

“+7 . RNiZYFh L. Indicates the appearance of the species.

%3 AIHEARNYH =X K Shannon-Wiener $i§ 2
Table 3 Species richness and Shannon-Wiener index of shrubs in eight plantations

H 55 Plots AT HRHR Forests %ti?;%ﬁit) Gleason index  Shannon-Wiener Index
3} g Control 9 0.373 0.290
1 BRI Pinus rigida var. serotina community 8 1.491 1.195
2 LHUFA K P. elliottii community 13 2.361 1.739
3 B alibk Eucalyptus robusta community 9 0. 994 0.937
4 BRIl Pinus rigida var. serotina community 13 2. 050 1.483
5 AKErGEMk Schima superba community 4 0.311 0.251
6 WE.SEWBAH Liqguidembar formosana and 8 1. 553 1.479
Pinus massoniana mixed forest
7 WELMK Liguidambar formosana community 10 1.243 0.871
8 WE EHAR R P. elliottii and L. formosana mixed forest 10 1.678 0.954

3 ERMaH

31 FEATHKREXBARTEHENDFHETL
HIXR 2 aJ50, RKMAE 1991 F£5£47 A Tk

AR RIR D, T F, £ 4B E KR AR
HYMBENRERY, DhRE . BHHE. &8 T
(Rosa laevigata) 17 35 (Smilax china)%, 4T AL
EHE, MIFBHPBINE, 1993 £ E 21 #,
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2001 4Eik 58 B, JE K BA M (Y 7RI B & W
5R,BEE AN TARBIAE, b2 A P B 2 8 18 K, Akt
HEAINE, AW FENEL RELEEHY
FREME . ERENEEIE P EANERKNR
REAHER BHEAWMEE, —EFARNHE
WIFRERAERK . RIBERARFRE TR NX
BB A VR Y E IR B, LLREAR
hE R HBLE A IR B AT A h X
RITRRR B LS, AR B HuE AR 10 a JFHE NI
ZMTE . BATERI— LR FHar e AL 3E i
RIS REDEFHEIEAALK, W HE
(Scoparia dulcis),—F % (Erigeron annuus)Z,
KEBEX RN TR BILES R HE B K
BRIBTFTE M, BEE KRS B98I0, Mo v R B
SRABE, YR EH AN EBERERFES I
B BRI T YA — AN ER B EHRAER.
KRR, ERAE OB AT RAR B K
AR EREARE, EREXEZYHEBH R
EIE B, X 5WANHA —B. BXHEL
TR B R Z I F B EN ARSI .

32 AT THEDHSEYE

A THM T 8 A = Y58 3 & FE M1 Shannon-
Wiener JE LR 3, EARH THHAMKRTR
L, AT R YR S fE 5.

H&R 1R 3 0T, ZEARIEERE BT, NREEHk
WEHAKTEHEDHZESAR. £ ATHKTE
#2 ) Shannon-Wiener 5 5 # 5 B RH K&k
AL REER , BI A ORISR 8 IR R B B LAST S bk
W EBERNIR SRR, fRBIKRKZ, F
HAUHAR ST AR . AR AR AR (2 S) Y Gleason $R
¥oh 2361, RE B HIFARIZAREB 5)4 1.678, T
B i bhG SHWRA 0.994, X2 b FEBILES
REHEBK IR RRTH, S AUPRE - 2E AR AR
PRI, BR T A K 25 40 PR ) B A R E R R 4R 43t
THMBERKSEM, T2 B T A M %% R
MR, KT EEAWHRERRER, Rk £
FEHEARXS B

RSP AT Y , FJR T4+ AR - i
AFEEMB R, HARTHENDRH S EEREZ
5, BT SR Gleason %% 1.243, T [H)
R RIS ARG SHNRAF 0311,

EATHT, BTESHEZANRENT
W, MED R R KB REME K, ERE LR S E

FERIHIZIT . AREIR b, 3 AR BE BN B A bR
THENDM S LE R KRR B/, iEE
EMFALEk (1 5) WHh % ¥ 44 Gleason 584
1.491, T {2 B RO BRAZ 2k (4 S)W D4 2.050, X 2
B FAEE RS m e, HALEYAR EREAR. ™
AXEERNIRAEERAFRKS HM SR E
Fe % LR AR A EAS R

33 FEEBATIHIMEKEMANRER

B MK T HE SR S B R &, BEH
HERBFFANDAANEE, AHIRSEHBEK, T
W AR AR X BT » BT RRTB ST HR U B i, IR S
WAARAIA (B S) LI KE A 21.81%, AeFaitk
7 19.04%, T ¥ AR LEAR U A 14.54%(K ). &
BHFEY, KT EBEX KD KRS B 5 LR
HEBREM, IATHKRTEEEE—E8&E
FAEY BT, Wbk IRAL HH B B E A,
TIRMERR L RAYE BN E MR GH — I
ety E—EBRE ERRT LRF I HRBIEE
Blo M AR K &P IR AR R IR
B, % AR E ARG S)EH 55 HRRE
HAR BRI A8 SRy LIRERE R B &, f At
HANBRFALEAR(] 5) L IRBRE M B K RE AL
P SR FE R ARG 5K L EME T E
1 Bt SR ANF T L 3H HLBHE &Y 89208 LA K
N RKRHEH

AT AT RRBATHE R ZE K LARFE R 3T
M, EREVHEHETHERULBERRN,. EH
AT AR PR T RRELE .

4 tig

A THRRBIGE A F0) - b 53 4 (A bk IR AT
FR) FUPK 53 B S5 B X W0 2 RE R R R 4
B, KPR EREREERAEE. EREEXTA
A 0 K M A R, (8RR B % K, KT LY
R, N TIREIB R AR BAR, WG H Frdt
—HHR.

RAEESE BB AN T RAHR L R,
BUESRANERKEEREEE SRR S
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HRPEMARK TR KON EIES BHE
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B RE A RBI TS, HEEYHE 3
A GERERTHEBY DMK, KL RR™
B, NTERERRETE. ¥ TRELUEEKRDH
AR K SRR A B R A R MR, T
HAMEER R, EARTHEERY SRR,
B4 A AR B B AR AR K I 2 R o RR VR AT AR, X
BE T R KF B R W05 S AF 4, IR b B R 0 1K
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