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Abstract: Soil seed bank is both the genetic memory and the future in vegetation succession, and plays an
important role in revealing the mechanism in the recovery process of disturbed forests and in predicting its
successional direction. In order to reveal the role of soil seed bank in the process of forest restoration, and
to provide scientific basis and theoretical guidance for the management of subtropical secondary forests
and the development of artificial restoration techniques, the soil seed banks from secondary forests which
undertook different modes of harvesting and have recovered ever since, were analyzed. The comparisons

were conducted between forests naturally restored for 32 years after clear cutting (CC) or selective cutting
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(SC) in Tianjingshan Forest Farm, Guangdong, with noncutting (NC) evergreen broad-leaved forests in the
same area as controls. The distribution, density, species composition and diversity of the soil seed bank in
these three types of forest were investigated through vegetation surveys and soil seed germination
experiments, and the relationship between the soil seed bank and the above-ground vegetation was
analyzed. The results were as follows: (1) The seed banks of understory soils of different harvesting
methods were dominated by herbs, followed by shrubs and least by trees. The seed densities of trees and
shrubs were in the order of NC>CC>SC, with NC significantly higher than CC and SC (P<0.05), and there
was no significant difference between CC and SC; the seed densities of herbs were not significantly
different among different harvesting methods. (2) A total of 43 plant species were found in the soil seed
banks, most of which were light-damanded species, including 7 tree species (which were NC=CC>SC), 15
shrubs (which were NC>CC>SC), and 21 herbs (which were CC>NC>SC). (3) Shannon’s diversity index,
Simpson’s diversity index and Pielou’s evenness index of trees in the seed banks were in the order of
NC>CC>SC among different harvesting methods, the diversity indices and evenness indices of shrubs and
herbs were mostly not significantly different among different harvesting methods. (4) The similarity
between soil seed banks and vegetation was low in all investigated forests, with 4 shared tree species
including 3 in NC and 1 in SC, 2 shared shrub species, one each in SC and CC, and 1 shared herbaceous
species in NC. In conclusion, the seed density, number of species and diversity indices in the soil seed bank
after 32 years of natural recovery from logging in broadleaved evergreen forests are still smaller than those
in unharvested forests, the soil seed bank cannot support rapid natural recovery of disturbed forests.
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NC 113°04'1.14" E 24°46'5.23" N 592~631 28° 7% East
SC 113°03'57.45" E 24°45'53.09"N  578~610 33° #F§ Southeast
CcC 113°03'54.16" E 24°45'4550" N 580~623 23° Pt Northwest
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Fig.1 Soil seed bank density and vertical distribution in the understory of forest after 32 years of different
harvesting methods
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Table 2 Species composition and density of soil seed banks in the understory of forest after 32 years of

different harvesting methods

AT YiFh Th 72 Seed density (grains-m?2)
Life form  Species NC SC CC
TR Hem L B MR Trema cannabina 366.7+41.7a 75.0+0.0b 216.7+79.5ab
Tree W Altingia chinensis 58.3£22.0
WK Rhus chinensis 33.3+22.0
BWIHE Castanopsis fissa 25.0+14.4
FEMAER Meliosma squamulata 16.7+8.3a 8.3+8.3a
114 Sapium discolor 8.3+8.3
¥ Broussonetia monoica 8.3+£8.3
FER MEH-%35 Ilex asprella 708.3+44.1a  191.7+104.4b  241.7+92.8b
Shrub EM&A16 Mussaenda pubescens 408.3+£36.3a  108.3£16.7b 75.0+£25.0¢
i ta i Maesa perlarius 108.3+30.0a 25.04£25.0a 108.3433.3a
11%F Rubus corchorifolius 116.7£72.6a 58.3£30.0a
LU ILIRFE Alchornea trewioides 25.0425.0a  41.7+41.7a 58.3+16.7a
PIAEM Zanthoxylum armatum 8.3+8.3a 8.3+8.3a 66.7+44.1a
LM BFH - Mallotus tenuifolius var. paxii 25.0+14.4
MAIHE Callicarpa pedunculata 8.3+8.3a 8.3+8.3a
MR Trema cannabina var. dielsiana 16.7+16.7
2T Rubus alceaefolius 8.3+8.3a
KA Cyclea hypoglauca 8.3+8.3
J"HRERER Callicarpa kwangtungensis 8.3£8.3
HIPEAK Raphiolepis indica 8.3+8.3
/N 0T Ligustrum quihoui 8.3+8.3
N T Rubus columellaris 8.3+8.3
FHAR FINT Cyperus rotundus 966.7+84.6a  1233.3+329.9a  225.0+118.1b
Herb WRUAEL Eremochloa ciliaris 66.7+£8.3b 58.3+36.3b  491.7+140.2a
W RNEE Phyllanthus urinaria 25.0+£25.0a 16.7£16.7a 425.0+376.1a
2= 00 Rubus rosaefolius 125.0£90.1a  183.3+136.4a 75.0+£38.2a
FEFHH] Ageratum conyzoides 133.3+66.7a 16.7£16.7a 75.0+£38.2a
YELEL Bidens pilosa 58.3+46.4a 16.7+16.7a 41.7422.0a
B Hedyotis verticillata 25.04+25.0a 75.0£14.4a
VR B H. platystipula 41.7+22.0a 41.7422.0a
L, /% Digitaria sanguinalis 58.3+58.3
T=H Dicranopteris pedata 16.7£16.7a 33.3+£33.3a
AT Lophatherum gracile 41.7+41.7
W12 Oxyria digyna 8.3+8.3a 25.0425.0a
BI¥ Lindernia crustacea 25.0+25.0
e KA1 Murdannia kainantensis 25.0+25.0
HEEE T Lobelia nummularia 16.7+16.7
/NEYL Conyza canadensis 16.748.3
ZERU Plantago asiatica 8.3+8.3
ALY Commelina bengalensis 8.3+8.3
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w2% Abelmoschus moschatus 8.3+8.3

ST S Stephania cepharantha 8.3+8.3

BT Crassocephalum crepidioides 8.3+8.3
T FATANE/ING TR RN AN A 2RAR 7 28] 22 57 525 (P<0.05) .
Note: Different lowercase letters in the same row indicate significant differences between different harvesting methods
(P<0.05).
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indicate significant differences between harvesting methods (P<0.05).
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Fig. 2 Soil seed bank diversity index in the understory of forests after 32 years of different harvesting
methods
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ANRERARTT AT 37 e 5 B AR AUV, Sorensen AHILZRECFH79 0.04 (3R 3)
MR M7 B S 3 BRI RIITE YRR b, FoRE 48, NCAH 38, LR YUY 75%,
SCH L, (HRTEYIFELN 50%, CC T #EARA 2 F, NCT, SCH CCHA 1H; FHAHF I
i, #ENC 1.

& 3 AREJTF KA 32 a JEARTT L3R 7 B 53 BB U4
Table 3 Similarity between soil seed banks in the understory and aboveground vegetation of forests after 32

years of different method harvesting

A 7Y K A7 U H BRI RN TR LA LAY Sorensen LR L
Life form Harvesting Number of species in %l Number of Species in common Coefficient of Sorensen
method aboveground vegetation ~ Number of species in

species in common

soil  seed

bank
TrAR NC 146 4 3 B, BRI, REHHSELER 0.04
Tree Altingia chinensis,

Rhus chinensis,
Meliosma squamulata
SC 71 2 1 IEE s 0.03

Sapium discolor

CC 78 4 0 0.00
AR NC 10 11 0 0.00
Shrub SC 16 7 1 M43 llex asprella 0.09

CC 15 9 1 M43 I asprella 0.08
I=WiN NC 9 12 1 TUHE 0.10
Herb Dicranopteris dichotoma

SC 20 9 0 0.00

CC 17 16 0 0.00

3 Wik

3.1 ANEFH RN T4 fp 7 B3 B E A IS

g (R R O] SR O R R R T ), X AR IR R A BTS2 T PR A R
BAERSE L(EEES, 2022). ANEFEESEHER 500 7 s B 2R, A sh & s v
JE 5 (AR (I 45, 20135 PNERAZE, 2022). AHFFCH, NC 3507 b 75 AR FIEA Tl 125
FE B2 T R, RIRACTIRRAR 7 338 hh 7 P R Fe R FIEAR T 7 1) 2%, H& s 32 45K
WE 2 IEH K. %8s RIS RAR I TS5 R — 2, AR R AR FE ) o L MR BV ol 1
o, BRELRAHAN T EEE T R AR R AR A, 2013). SC A CC [A] L3R T
R FEAAFAE R 22 7, R BRARAN B (ROt - 438 b 7 22 % B () s 22 S AN K, IR FIAS [ R4 7 Xkt
ARMBEE A A S 7 R A F, AT B, B R CGE B VA M R 528 = AW 2 FEVE R A R
P LR T R

TR 715 3 b T B AR E R A T R SLARSE R, X b AR A7 AN R B A B B (Li
etal., 2007). HI T R5aE 2 RSB 2 IBE Y, K2 R 135 70 AT 7 H 3R IR R V& 1 )2 A0k 2 3%
OB EASE, 20005 HIAARSE, 2001). Fiyrl@a mK. 209, LIRAERR Sy n LI N EiE ).
T N2 LIRS E RO R E Bl SR R G, P a AR RO I ) BB 25 5 R 5 T 4ERE—
TN RIRFEDR B, W R 2 FEI: 1) 4 FF B AT 55 8 38 Y (Teketay, 19975 MERZESE, 2001). AHFFLH,
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AR R ZE R I RB RN R ZKE, Xl T RATHEAD TRZERF TR, Wil T%
PR TR PR 2B, soEHE, XERE—DH.
3.2 RRIF R RARNT T 3M 7 FE Wy P 2L RN 22 e 4 ) 2l

A AL I Fh B o R IR 43 A, AT 7 B, HEAR 15 B, BEAR 21 Fhe HHARFE
— AT R A SRR T ARA L, BRI T R AR L TR 5 SRR AR (LM 25, 1996), 45 LAl
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LR I ARAR L. FRARF PR 2R N TR — R P AMA R PR A R D A E
TVEN, WS RBCRIE REE, 1996), AHFFTHURER [ 8 Fh-FAER R AT 1 A4, SRR
RERAMF PSR %25, MR, BESREuigmk; WA HEERZ
W, PP 2 B AR S, T8 AL S P 7% 2k 1) 2[Rl (Gomez-Aparicio et al., 2010). NC 1:1%
Fi PR IR AR P2 REVERE SR T SC 1 CC, HAZAE BRI — Mot PEAE A AL A B, 1T SC A CC
D353 R BE A S B b, X 3R I SRAR T 32 4R JE AR N -3 b1 B T = SR AR R S T R AR OF
FITE B TR T 3R B rp IR AR R I8/ BB 2 38 P 5 SR B R Bl T 62 52 T4
PR R E 18 B IR Rl T2 — o ANTEERAR T ST 338507 P b RV A R B AR ) P 7 AE P ol
R LSRR I B2 5, YWLAPHAM R BER oy, 5 RS HAth A Sk bk —
FRIFEE, 2020; T ERFSE, 2020). X EEE ROAIX S AE Y0 IR BEIE B, B MA/ N R A Bl
KHEFGTH MR AE )5 v] DUK R AR & 85 42 2547 (Pearson et al., 2002), 1%t & FRAESZ 2|
TS i A P R BT 1) P HR IR S S B 1 4 1 A T B 3 v vl B ) S R 2 —
3.3 TR FE S BB RA U

AR SRR 2 MR OC R, AT TR VA B O ) AL TE T R EDIRES SRR (Xl
PRHESE, 2014). Rk, I TPt ith FAE gl 35 Fh 7 BEARRUME S m (O BcE , T T AR R B
25 R85 10 24 43R R e TR A SR 2 56 L B (An et al., 2022). ASHEFE T, AFEIRAR T AT AT
V5 R AR AR EARA, R e = T BT g e A ek i A P AR B RE A, T R 3R T AR
AFONBHAE MR, X RIS RTAT FEHGE A RE, IR B S A A R DARAR A R, T A A
PERII TE R BIARXN D (T A, 2024), 245 FR W, Hh FAEYE PR RO E A R S i 31 L3R 1
J%£ Hfi (Chaideftou et al., ,2009), X R] B8 Al _FAE B F0 ) BHE SRS A o2 BEVEAR AW R 2y b A Bl
BEFl, X R A R FAE AR FRECR . B> BB 2 ARAR T, 38 3 A0 I PR 5 2% A 2= 1 B Y
Wi, DR MELE 3 R 8 4705 (Zobel et al., 2007). NC 38 ff 1 FEh FR AR Fb 1 (1) 4 FhA7 3 Mtz
TEHL FBERR, LLBIREC R E T oRARARAR, XS T NC & R A s s, R RAT
PR T AR L3RR AR 7 B 5 b EAE AR, AN AR R T
3.4 M EERMIKE HIEH

FIF S PRS2 T PR B AT T — PR B 2 B AR B B2 7 2, R B L A A e =
DLEARE . (ASEBRIGHLH, BT IR R T 22 DL — 45 AR R R ) R0 5 S8 ) o S W B P T
NE, RE BRI R A D, AR R R E SRR R E 2 TP AR ) T A
RAEF /N LR LRI SE A PR TE T R 2 B R I T (WeRAR. EREE) 5
I S R LSRR N A P R e, LR SRS IR RS, AR T R B A B . sk
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4 i
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