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AGAIGIAIETT SR b+ PP FERRAIE,  [R]A
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Fig. 1 Number of seeds germinated from soil samples under degraded

grassland and Eucalyptus plantation with different treatments (Mean + SE)
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Fig.2 The vertical distribution of soil seed bank of degraded grassland
and Eucalyptus plantation with different treatments (Mean+SE)
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F 1 TEFWTFENYFNSFEHE
Table I Species composition and the percentage of each species in the seed bank under different treatments
B " e IR TP (seed/m”) R i EAE Y E 4T %
BG UG BE UE
Rkt JCHREE Cassytha filiform L. H + 6/0.3 + + 2/0.1
¥ Litsea cubeba T + + 6/0.3 + +
MRk LLIFE PR S + 99/6.7 + 474/24.0 + 71/0.8 + 124/72
PP P FF S + 60/1.4 + 17/0.9 + 11/1.2 + 54/3.1
HiFs Melastoma dodecandrum H + 18/1.2 + 8/0.4 + 10/1.1 + 20/1.2
PN HE N Mallotus apelta S + + 1/0.1 + +
B4 iRt B S + + 23/1.2 + 2/0.2 + 4/0.2
i Baeckea frutescens L. S + 894/60.2 + 958/48.6 +  741/83.8  +  930/53.9
PR} EM-4: 46 Mussaenda pubescens S + 12/0.8 + 7/0.4 + 3/0.3 + 4/0.2
LR JKH H 2/0.2 1/0.1
457} RREE Eupatorium catarium H + 341/22.9 266/13.5 + 11/1.2 +  413/239
FroL R H 12/0.8 3/0.2 11/0.6
RAF LT EMEWE R Ishaemum indicum H + 6/0.4 + 11/0.6 + 13/1.5 43/2.5
INAEEEREHL Ottochloa nodosa H + 167/8.5 12/0.7
i Thysanolaena latifolia H 1/0.1
JEIER BB H 1/0.1 8/0.9 27/1.6
HEF 11 2% Dianella ensifolia H + + + 1/0.1
P Je¥% Solanum nigrum L. H + 1/0.1
B} HIF3E Rhynchospora rubra H + 36/2.4 10/0.5 27/1.6
AR HAE/NAN® Haloragis chinensis H + 7/0.4 + 14/0.7 + 11/0.2 50/2.9

T TFRARAAR; SFORMEA; HEA, o FoRTEM RSP BRI YRR

F2 AEAEBRERE IR T EE ML FMHEERALE
Table 2 Number of species in common and the similarities among soil
seed banks of degraded grassland and Eucalyptus

plantation with different treatments

A YRBUAR ISR

SR/ PFEL
UG BE UE
BG/12 1 10/0.714 9/0.818 11/0.786
UG/16 1 9/0.692 13/0.813
BE/11 1 11/0.815
UE/16 1

W NG PSR AE S B, K 150 B e WA KRR A B £
BERD R OLS A o AR B BT L A RR 1) 25 B A N
fith i HL 091 5 b A AR AR A, Ul B PR AR 4 2
K Jpeil b+ e E A DL S
ISR A A B ) A RURR R B R
BG il BE XM bR (5 UG AFEAHEL ) BEFZ M A=
TERIA A3 A, (A5 - 312 o A RN R A 2
b GEREH], BG 5 UG WK AMESERE,
2 BG WIFhZEHE 5 B A B & T UG
(66.7%(BG)>.56.6%(UG) ) ; #EAKZ, {0 UG Fh
K w5 S MWW m T BG
(37.25%(UG)>33.3%(BG) ) ; Frk#i/l, IL UG H
—M (5 63%) . UE 5 BE ¥WILIeAMF, WL
AR E, UE Fp2efica 5 S8R 2imy el &+ BE
(75.0% (UE) >54.5%(BE)), #EAKZ., DUfhibH

AT A, EIEHEAFIERBAANR (A2
B 4—6 Ff) , EZOFREIFA . ISR, P4}
MEMGE. FREAEREY], Kb 2R
THERARAR R, XA, M TR
PRI I FATPAE

b SR A AR T TSR L L 9] 45 A 1 L
P2 i [0 26 5% (3R 3 ISR 4 ), IAETHRITE 4%
M PR EORE, AL LIEA Y E, REA
WZ, FeARED (UG FAHINET, bR
0.3% ). PURPALBEA LSR5 ek, FEARPIT (5 L f
TR 65%~75%, AEMLIREEAK, T4 AR BR i A
AR RGN S HEAR RIS, X RBIA SR
SRR Ab X - SR 2 A T AL A 5 ) 32 R AR
HALE, MHEAEIAK,

®3 FELETHEWMFEDNFSFE
Table 3  Species diversity of soil seed banks of degraded grassland

and Eucalyptus plantation with different treatments

WP AZSEHE  FEE Shannon-wiener Simpson  HEJEF
g © EE(R) HEE(H) (D)  HE8E)
BE 0.709 1.497 0.722 0.290 0.301
BG 0.421 1.528 1.230 0.578 0.495
uG 0.319 2.040 1.450 0.680 0.523
UE 0.356 2177 1.466 0.644 0.529

214 LIEAPT BRI S AFILIFAE

M 4 ATLIE S, UE M UG HEERFER
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F 4 LTEMFEMM FEHAEME
Table 5 The similarities between soil seed bank and aboveground vegeta-
tion of degraded grassland and Eucalyptus

plantation with different treatments

GBI f%ﬁ'%ﬁf H l‘ffﬁ%ﬁj':ﬂ Wi%fj’rﬁ *E{L%‘ri
BERYIRIE BRI YIFEK AR
BG 12 43 10 036
UG 16 40 12 0.43
BE 11 44 9 0.33
UE 16 30 12 0.51

B ETEHUM Shannon-Wiener 153045, M BG Al
BE MEAR, ST R EYR R —2L,
R, UL UE #1 BE WA ZEIRE K, UE
kb BE % 31.2%, UG 1t BG &t 20.2%. Simpson
AT S B 25 S S A R RS A A R], (RAEAAR |
W RIA 2 KRB ZAE PR ECEAR . X 3Rk
BRAL BT LI PE R WA A A S,
M Z ARV A A R I B AR

DU AL R - 3R AR SRR YR : BE
>BG > UE>UG. AILVE, EBNHESFEE.
ZRE AR SY, W BE #) 3ERp - 2 TR YRR
Hb, A RRAATERN P b BB e X A G,
AT A A= S U 28 m (R 1),

Y5 B AR B R B A S YR 3= R
R 3, WSS ERERR . DA
KFETEMR PRI S B R R, BRI 32
YR B 3 A AT 5, AR RIS (R 1),
22 TEMTFESH FEHKXE

PR R A ISR B 55 FPAEY), AE L IEFRT
PERILHIL T 17 #0 (3% 1), o BRI YRIE R
FEHREL S T IR, JUH R AR RIS
P oK WEAE (Eurya chinensis) . HFAEA . BITE
(Clerodendrum  fortunatum) Fl 1§ M 2 3 (Ilex
asprella)E1EFIFEH A KM, HAETHA P LI
KRFIN K fa TE AR Y AP B o, 1
ik 40 FRLLE, A JCRFSMIAS KSR R
FEARXS D A3 P P JRER S A AT A E b T A
b AR, (AW 4 R R R,
7 A J& 2 F (Conyzabonariensis) . 7K H H
(Mitrasacme pygmaea). E B3 (Adenosma glutino-
Sum)o

N 4 Fis, UG Fl UE i 3R 7 S
TR AR RECHHXT 24 BE F1 BG Uy, X ik
B e ik 3 RE 52 k) - SR - R RN b T A A = [A] Y
KFZ; H UG WHHLIERE T UE, BG X BERY
P12 55 b AECRE AR AL E R B ez il , ik m]
FE 15 T A MO R S A P AN DR B8 o ] P 3
MBERA 246 5 BE Fll BG LA Rl 5% [ -1

FhPERPERAY LU e UE F UG BRI 5 (435)
k1 87.5%(BG). 81.3%(BE). 70.6%(UE) . 75% (UG) ),
{25 & B b bR 9k 0 B 45 AR X AR (G )k
23.3%(BG) . 22%(BE) . 41.4%(UE). 30%(UG)),
X 3 B e i BT 4= 3R RD 1 JE AL R BE i R
SE, AHIERRAL X 5 R 2 I AN K
3 it
3.1 AEAET T IEMFESFE

- SR T A S AR A S R 2R 4H SR A
—NEEEFEAN, B T AR R A IR RS O
SRR e B — A ERE R R seae 1t
HERP TR B R 22 IR 45 2257, BG Fil BE 1% ELAE
884~1507 ind'm™ Z[d], Lk Eriksson %5 (2002 )
Getachew Tesfaye %5 (2004 ) Friff 5% i) Jobeilb i 1
TR (g R A T 3 R IS A A
FEBFE, CANITRRY, KERRRIETREA
L AF A B AR AR ) o A5 R A A K L ) B &
Bl SCrh g BR, KB R B AN KOperE bR
O B IR R 2 R A, kR
TR pE G AR Y, IR E R ICIe Y
PR IR SRR D FRTPIE o X B RN kobe
PEdE T L3RR A, W T R R A A
Rk, MR HE T A B ST, S ke bk
AN, X5 Keeley 55 (1998 ) HIAFIT 45 S AH—
AT A A Sz ok obe AR PR T R
BRI R R K& . N 3SR 38R 1 2 1Y
FMRE/IN, FER JpE 3l R iR I B 7 fif it
B KGR EL A 255, T K8 Je PR AR
WU - SR R fid AT SR, 3 AT RE SRR AE
KB AR E) T —E A AR A e,

3R R () 0 T A S I 2 e TR B A 2K
AN, 82207 TR R 52, e i .
KA AR, KBRS AT A 1 Rl
TRELLRAE 2R OBl SRR i R
KRHR . YRR D, BRI,
FERMTEARL D, A SO I A, AT
IRFH KBt T 3 71 PR FIERIB &,
M/ 7R R R RIS, 2w T P 2R
P IR T A SR RE 1R, B Je b TRk
P, KB RE P ) B SR T
FHEOCRAR, RPN IR TR T B AR Tk
ERRHINN, XLELEIRY Jerry(1992) % 5T 45
Hg— 522022 RABIF ST AR A R RO A
B KBt 28 5 4 S A3, 1 mT RS RN B s
AR S TR, IE R, WRBTE KA P
PR Y R ) SO P e o i A 3 O R A T R AR
IR PR R (£ 1), Erebknt L3R 1
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FEPIR ZREE | ARSI, (AT
R (R AN AN 22 DU A B R e A (4R 30 ),
FURIE A REit—20015% .

3.2 AEMETHEMTESH FEHEHXER

TR S A HEYICR, A
o IR P AT RSOk IR —, R, +
e R AR S B R ORUR, A
B8 A7 3 BP0 I R JE R R R AR A 1
B IR,

TR, R KBRS Kped AL B 1
YR R RS AL R (4
BIA 0.43 F10.51), KEEHEYA KRG SR EE T
() = 3 b1 2 RN st Rk 40 ol 2R A AR R B AT
(439028 0.36 1 0.33 ), 18 X — PG 1) 322 i PR 2
F 1 7E IR R s B A AR ) LT R R
e EAR A KB, H SRR A R DA
WL ($45°0 16 Fi ), Hb AL 0O DRI RS A X4
A (439k 40 F1 30 Ff), 1SS B 3R R
AT B 5l = L SRAE R TP AAAE R Al . X FRIR I K
PefE it T HIERFER RO A, WD T R
FER YRV TR, 75 - RN EXT b A
B FVR B A 4% T AR . R R A R ok
Y AR AR AR R A B 2 B G R (SR
80%VA ), M- HEAMRMmIAER RGeS, &5
FOMAIAR A E R, IR T RIS,
TEZ KB PR 5 B A58, S 37 2 vp g Fol
Tk, AT HALR PR AL TP B e A
Bi, M EERS N F R A S N R
PG BRI B R BUK PR B B RIS . i
I8 45 B R I TE A OBE T K K e B3 1 A MO £
e P25 b 1 R A O R RS R R BN
KA BREON, , AiE—HE
3.3 A£TREMIESENX

EL AT iF 53 3% B R - S Ah 1 R A TR g R &2
HAREE T RSP, Bl T AR TR
MR B AR AR B, A SRR 25, Ul
BRI SRR S T B K sk M AR g
B, FEHG IR IR T R RS, A
F A I RE X A Y A T RN TR B R S B T G T
KRHEEARFIE D I, P25 RSB
55 AT HAEA TR kB R, S — T L
GBI RO, ARIEAITESE R, Joeaba
REfEUE T IERhFREE P A 2, BB TN R 1)
HOHFRESE IR 2R, FERT WP UEA T R
AT SRR AN (R A AR s B R
OYFIK MR AT, Tl R S, SR i
NTAARBN TR T ey o2 i, s Ae gl

BRALB AL S R G IR S e T A Ay R0, A
o, TER KRBT TR e rp g 25
AT BORIEIN, PrFh Z VR B
. X RIS TR R B 5 (A
FERE IR BCR AR AL, 3 AT B S AR AN 3%
KRR YIFA G TEKBRIE EMRIROR 22
TRy Py AL BRALN, , (A REAR K A4 s LA o3
RIAS RN . AN TE US4 3 - B2 A
iy A B P Y R ULy, YIRS . SR
5, JEIRILAE B A Y REIEERORE BRI
WA

IRGEIRFRN, FER A M X IR AR R R
gL ) Ak Jr X R 2 ik #e, (1
D7 7% e LU i JEE R0 3 ARORRS  1 2B A A0 A S 8 AL
t, AnbEIl S KA B g SR ARk . BRI
A R B FAS R ZE B AR TSI 55 AR P 1 X
BRI TARRIE R 2 R, & T IRSSHRATE, AR
(Acacia mangium)%%(%iﬁm], JUHEAT A2 e AR
[ AACR A B SRHEY) S AR, IZRRRERC R
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Effects of prescribed fire and planting Eucalyptus urophylla on the soil seed
bank of degraded hilly land in lower subtropical China
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Li Danyan *, Ren Hai , Wang Jun **, Li Pingheng **, Wu Jianping ~
1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China;

2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China

Abstract: The effects of prescribed fire, planting Eucalyptus, combining prescribed fire and planting Eucalyptus on the soil seed
bank of degraded hilly land were investigated by using the seed germination method in Heshan, Guangdong. Our results showed that:
(1) Prescribed fire significantly reduced seed density and species richness in soil seed bank. The composition of dominant seed spe-
cies was simplified and the species diversity was reduced. The Sorensen’s similarity coefficient between the seed bank and the
standing vegetation was lowered. Species composition between the seed bank and the standing vegetation was significantly different.
(2) Planting Eucalyptus had no effect on the seed density, life form, and the number of co-occurring species both in the soil seed
bank and the standing vegetation, yet, the species of annual herbs increased. (3) The combined effects of prescribed fire and planting
Eucalyptus on the soil seed bank were similar to those of prescribed fire. Seed density of dominant species increased in the soil seed
bank, whereas the seed density of annual herbs decreased. These results indicated that prescribed fire was helpful to accelerate resto-
rarion the vegetation of degraded hilly land in lower subtropical China, but planting Eucalyptus, combining prescribed fire and
planting Eucalyptus had little effects in short term.

Key words: prescribed fire; degraded grassland; planting Eucalyptus; soil seed bank
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