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Soil Seed Bank Characteristic of Eucalyptus urophylla x Eucalyptus grandis
Plantations in Lower Subtropical China

DUAN Wenjun, LI Da, LI Chong

(Nanning Normal University, Nanning 530001, China)

Abstract: In order to understand the characteristics of soil seed bank in Eucalyptus plantations, the storage,
vertical distribution and similarity of seed bank in E. urophyllaxE. grandis plantations with different age were
analyzed. The results showed that the active soil seed storage of 1-2-year-old E. urophyllaxE. grandis plantations
were the highest, which was significantly higher than other plantations, followed by 3—4-year-old E. urophylla xE.
grandis and Pinus massoniana plantation, and that of Cunninghamia lanceolata plantation was the lowest, which
was significantly lower than other plantations. The soil seed bank storage of E. urophylla xE. grandis plantations
decreased rapidly along the stand age. The most abundant plant species in soil seed bank were mixed forest and P
massoniana plantation, which were significantly larger than other plantations. In E. wrophyllaxE. grandis
plantations, the number of plant species in soil seed bank increased at first and then decreased with the increase of
stand age. Among all forest types, the seed bank density of 0—-5 cm soil layer was significantly higher than that of
5-10 cm soil layer. The co-existed specie number of seed banks and understory in the mixed forest was the largest,
followed by P. massoniana plantation and the least was C. lanceolata plantation. With the increase of stand age,
the number of coexisting plant species in E. urophyllaxE. grandis plantation also increased at first and then
decreased. The soil seed bank similarity coefficients of Jaccard (CJ) and Sorensen (CS) of E. urophyllaxE.

grandis plantations were increased at first and then decreased along stand age. Therefore, appropriate
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interplanting (retention) of native tree species in the management of fast-growing Eucalyptus plantations could

increase the biodiversity and stability of ecological functions of forest ecosystems.

Key words: Soil seed bank; Vertical distribution of soil seed storage; Eucalyptus urophylla xE. grandis plantation;

Southern subtropical China

N TAREIE B AR 2278 FUs 2 42 = A Ak
EVZHEMAES RGN BEEFR, ey
ARG A RN, 75N ARG H AR s
MBI, 3PP o N TR E R B V%
RN W, NN AR A 2+
PR B R R E B 2 A e JE a4
PRy 8. FhFEEShA . P85 Rk Mg e a5t
T, MR- A 77 21 2 1 o8 J 2 A AR 3 s v
R Bz —, R Z BRI R, S sgufp Al
HIVE BIAEE, 3R T 52 21N AR B8 A0 N AR [a) 3
PR R SRR M T 78 2 4 A i T AR A K
MGy, BB N CARRh 7 PERFAE X A0 N A
Al FREL 8 NG H A0S B HZ A EHe A
SR XS AR TE T T A RIS R E A% (Bucaly-
ptus urophyllaxE. grandis) N T AR IR+ FE 5 &
T ESAMRE, DS BRI R, FRE R
W A2 AR (Cunninghamia lanceolata) R 2y JEKa (Pinus
massoniana) N THR. FARMBAT T HE, DA AR
PN AR ] RF S0 5 L 3 AL uE e it =%,

1 B FE X AR
RBF S R . ISR A

AL P8 B 35 T 5 0% DX SR B UK B R b
ANTHR(109.258 0° E, 23.189 4° N), LARg 5 At 1 #1

BN Z WA R EM(E. urophyllaxE. grandis)
REEFERT G, FH5 AL 82 R (C. lanceolata)-
Ly AR (P, massoniana) N TR ZARIRIEAT XS EG - BF
FUIX 5 Ay 22 A X, A PSR 215 °C,
P K R 1300~1 700 mm, 44 TG FE #1350~
360 do Hby P 3 - B WD UUS K B IR G 214
IRALIE, DEXEONA KT BRI N e W
7 UHS S R AR, AR R AR DUK 22 B (Magno-
liaceae). #iAl(Lauraceae). 12F}(Taxodiaceae). K,
#H(Euphorbiaceae). #2%}H(Pinaceae). 73 AKF}H Caesal-
piniaceae) S5 A g L FH A .

2 PRI

2.1 HHRIF S ERIEE

T 2021 4F 2 AR ERE 7 FRE X3 1. 2.
3. 4. 5~7 a AREMATHR, VLEEAK, R
FAMRFIZRAHR P, VAR R 7 %07 1 %% 5 mx15 m
IR o SR H IRV 73 B 3 A 5 mx5 m (1)
FEJT, BAFEIEH OB E 1A 1 mx1 m 1)/
J7. FERANNETTR, ERRIZ R EEDE 5
0~5. 5~10 cm FiJZBEHLE 5 41 10 cmx10 cmx10 cm
i, BEANMETRE—ZE S N ERERSRE,
BENFAE R, BREAERTRA RS 2 em PIGT 2Bk
FRAAN R A B (A UKL ATl ) . 2207 1%

F 1 BN
Table 1 General situation of plots
i) o W) Wk B () AR () E7 =iy
Plot Plantation Slope Altitude Aspect Age Tending measure
A REM 14~16 119~125  NE48 o BRI i 1R
B EucabptusurophyllaxE. grandis — 1p.14 155165  NES5I 2 WSEER. AL, RBREL 10 H R L KR
FAEN 1 AR
C 13 162~172  NE49 3 BZF SR AR ABRE. &4 10 H—11 AH
B RS ARG 1 KR
D 14 144~169 NE 48 4 WSERH. AL RBRE. B 3 a f4E 10 H—
11 AWK 1 Uk R4 1 U
E 14 141~147 ~ NE49 5~7  BEEE. AL ANBREL B3 a 84E 10 H—
11 H IR | kel R4 1 IR
F KA Cunninghamia lanceolata 11 122~135 NE 49 3 I3 SRR it
G L E¥A Pinus massoniana 11 201~211 NE 52 10 T 3 T T it
H %K Mixed species 17 155~203  NE49 =10 EHHE
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FR) —E 14l 380 B 2 N B B ARG B IR TR A Y
AR . 5 5 MURE s A BRI (B K HAE A
XTI, DI S A MR RN . B A R
TRERER T 2 RBTK DUERFHBIE . B R ISR 2
AHL B LA 2d Geik 1R, K58 S5d il 1
Ko BT R AR PSR, BHOEEmL)
B, FERRARE AR R, RS E. b
FEET R )RR e e b BB B, AL
TR B4l B A K R T
2.2 BOE AL A3 Hr

ANTRVRE 77 B M 1 B S P b R F DR
& 7 % 7 M1 (One-Way ANOVA)HEAT LL %%, 18 A
Origin Pro 2021 MEATHREE IR . T7 2507 .

L3R P S B R B 2 TR AR AR 3 A R
RO R AT, RIS SRR 2R B AR IBh R BORCH g
F KA R SN NAE AR TT AR R B M, ik
Fil Jaccard s HEAHALRE(CI). Sorensen 72 & AH
RE(CS)BHHE,

2 IR T PR AR B A

Table 2 Vertical distribution and density of soil seed bank

CJ=c/(atb—c); CS=2c/(a+b), T, a JyRFEA
TREF R TR FIEL b A RAE S NAE B RE T
AR AL ¢ R RAE AU RE RN LA A
T S5 IR YRR

3 L5 R

3.1 MTE#EBRBEESAR

5 Mk R B A2 AR, Ty AR 2R AR
PR AR 7 P A A 45 RAR I (GR 2), T UM T it
BN 1~2 a 2R ERAK, 5% 2 700 grains/m?
PLE, BEmTHAMNE ., KON 3~4 a REMR
A R, RPN 1 600~1 900 grains/m?, i
FEE TR, 5~7 a ER B, ZARMAGA
o FhFhi BRI NAZAM, 1 633 grains/m?,
BEMT HAME . REMSMFEMER 1a £k
BRI 2 796 grains/m* FFEE] 5 a 4 1) 980 grains/m?,
SN SUMN T SR

AT FFEE Soil seed density (grains/m?) S R A5 (grains/m?)
Plantation 0~5 cm 5~10 cm Number of species Soil seed storage
A 2 148+443a 648+124a 13 2 796+482a
B 2 245+452a 521+£115b 20 2 766+502a
C 1761+321b 122+53d 24 1 883+433b
D 1 5424232b 123+45d 19 1 665+323b
E 861+232¢ 119+44d 16 980+281¢c
F 541+112d 92+23e 17 633+125d
G 1 121+439bc 551+196ab 29 1 672+545b
H 765+251cd 221+76¢ 32 986+328¢c

A~H WK 1. R G T BEROR B3 2 7 (P<0.05). R [H

A-H see Table 1. Data followed different letters indicate significant differences at 0.05 level. The same below

Fh ¥ EERE PR BN FE R AN 2
FARK, B2 KT HABMRAL, iX 2 AR RIS K, HL
WA RS, W RHEDMEREZ, TR
THFEE. 5~7 a LR ERMAR RN TARM
Pl PEAE PN RB R R A Y, BT AR MRAN
L RAARR . Bl S 2 K B AR T R AR Tl 25 5
HEEIGHINE FRERES, RAFEERR3 ak
Fetk, SRR Bk N TARBIAR AN =, AR N AEY)
TR AR ATIEAR K I A B, Y2 e
i, AR R T EE MR 0~5 om 1 JE 18
FhF R EY R ST 5~10cm + 2.

3.2 FhT BEAR IR B AR

M 3 FIAHI, 5 RIS R Bk N Tk, d-3gef
TRAFAER R E R MR R 12 1-3 a2
Bk, BRiEUNEAEYM LR Z, S8
) 90% LA o 4a AU FEEMN TR, FAEY)
Ty HeAT Ry, AEM T e R R SO RS
TEHFRHER . TRARNNEARBIFFOH —E b
JFE A N TR o 8 A B A 6 8 v s> ) 3=
BRI (Miscanthus floridulus) )R % (Setaria
viridis)~ FZ(Imperata cylindrica)E RAFIEAKEY)
Py RIIETRRET, BBk N TR N REE
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# 3 LI T E 6t 5 (grains/m?)

Table 3 Soil seed bank storage (grains/m?)

i A B C D E F G H

Species SD % SD % SD % SD % SD % SD % SD % SD %
A3 Imperata cylindrica 720 258 533 193 326 173 329 19.8 122 124 168 265 422 252 212 215
BT ERER YL Circaea mollis 76 27 254 135 321 193 343 350 132 209 124 7.4 131 133
Wk Melastoma dodecandrum 22 0.8 24 0.9 21 1.1 7 0.7 55 8.7 32 1.9 135 137
FATHE Miscanthus floridulus 435 156 48 176 161 86 188 113 92 94 123 74
WJREL Setaria viridis 332 119 352 127 152 8.1 224 135 144 147 225 135 15 1.5
5 YR Cyrtococcum patens 623 223 523 189 253 134 213 128 109 11.1 137  21.6 236 14.1 155 157
Y& Bidens pilosa 203 7.3 224 8.1 114 6.1 199 120 88 9.0 171 10.2 53 54
KIRBEE Polygonum chiensis 34 1.8 21 1.3 34 34
T Miscanthus sinensis 135 48 167 6.0 124 6.6 53 3.2 32 3.2
2T g 5 122 44 94 34 24 14 35 35
Ischaemum indicum
WHEL Paspalum conjugatum 65 23 4 23 15 09 14 1.4
K Neyraudia neyraudiana 121 43 82 3.0 31 1.6
WBkTE Urena lobata 22 0.8 21 1.1 18 1.1 14 1.4
U2 30l 2 17 12 12 26 41 20 12 27 27
Mussaenda pubescens
AT 5E 14 0.5 23 1.2 15 1.5
Clerodendron fortunatum
JUT Psychotria rubra 7 0.7 25 39 4 0.2 5 0.5
KWL Eurya chinensis 201 2 08 67 3.6 51 3.1 21 2.1 15 09 8 08
it Ft Melastoma candidum 15 05 42 15 34 1.8 14 08 27 16 14 14
T ' E Wikstroemia indica 5 0.2 11 0.6 8 1.3 5 0.3 3 0.3
Ti48EME Ficus hirta 1307 5 08 8 05 4 04
BREMT 4 02 303
Glochidion eriocarpum
A& Mallotus apelta 2 01 7 04 4 04
W&F Litsea cubeba 15 0.5 14 0.7 11 0.7 8 0.8 9 14 11 1.1
MG T Gardenia sootepensis 6 06 21 33 9 09
BB 62 22 12 04 113 60 60 3.6 51 3.1
Rhodomyrtus tomentosa
=X Evodia lepta 7 0.4 11 1.1 15 2.4 4 02 4 04
S L R 12 0.6 4 0.2 11 0.7 3 0.3
Trema cannabina
MJIA Schefflera octophylla 4 04 9 1.4 4 02 4 04
Mg 475 llex asprella 23 1.2 2 13 1 02 0.0 15 1.5
LRFA Pinus massoniana 4 0.1 5 0.2 5 0.3 25 1.5
W% Camellia japonica 4 0.2 5 0.5
LA Rhus chinensis 4 02 4 0.6 202
PNOE 201 4 02 202
Cinnamomum camphora
ITREN 5| 4 0.2 5 0.3 3 0.3 12 0.7 10 1.0
Triadica cochinchinensis
KRZET Litsea pungens 2 01 303 1 0.2 302 5 05
R 5 0.8 4 0.2 3 0.3

Cinnamomum parthenoxylon
KA Cunninghamia lanceolata 12 19

B oA S A YR > EA D SHAERAR WA T,

AR — AR REARREVE — P A AR . R RAMM T EEYMRRZ, TR AR T
TR T EEEE@HRU, 183 aERE KREMTHA, WA, A8 AR,
PR ER DA S ERART. 4 2 WHASRGEGRENRCEM TS, EA
CLE N TR 7 T g BB AR AR I 2 RO 5~7 a 26 R ELRAR IR 38R 1 AU B, 3
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2 P N TTARAOHR P B v, AR A 3 B DL AR
ARREANT, HATEYREAAEREL, (2
FWAXA, B2 MR AR B L)
2km, JEAIAKIMIEAEAE —E 2T SRMMI L
SR PER Y 2 R, JE BFE AR T A P AN v,
WEEZ, WS, W EREEE, N
FIEANTE T EE IR
3.3 FTEME D B

HIZ 4 AT, JARMAD T FEATAR T R A A
Yk e %, B3 28 Fh, FLUGE B BAAHK 22 il

4 BIEAT PR SRR LR R

Table 4 Similarity coefficient between soil seed bank and understory species

FEAMEL, RAE 8 Fh. ARME R E M N TRk
MRS B3N, SEAFRE R Bt 2 S5 T JE T R
#, RGN TEDZ AR 8 D RE
N3 aEREMAAR, XA AR T AR A
FANEARSLAZN B, DA i

5~7 a EREMA . SR AR
TP ED MR Z, USSR AR+
o MBECKIN TN TIE D, ESRGH
XIREE, AT /NI AL 1 R AF AR E 34
B, KONINIER T AERRIR AL 1B A

FYFPJE Number of species

NI Jaccard AR EL Sorensen HH1EL 2 %
Plantation AXAERR T B AAEF TR A7 Coefficient of Jaccard Coefficient of Sorensen
Only in understory Only in soil seed bank Co-exist
A 3 4 9 0.562'5 0.720 0
B 3 3 17 0.739 1 0.850 0
C 6 5 19 0.6333 0.775 5
D 5 6 13 0.5417 0.702 7
E 6 6 10 0.454 5 0.6250
F 8 9 8 0.3200 0.484 8
G 6 7 22 0.628 6 0.771 9
H 4 4 28 0.777 8 0.8750
ANFRES B Bk N AR L 3geM—+ 2/ CI A CS T Dy ae 15 7T LUE WA N THRAES RS
LR EEEARES K, 2T RE TR B E B R. ERTE R, A THRT LR
%, CIH CS MR N 2ad:>3ak>1at> KEWM R DR AR A R LS RS
4af>5~7 a b AFEMBMAHMURTILESRY, £ 55— RERML, Wk FUNEMEYIhEREA
RI<5~T a 4 B B R R<E) AR AR<TE A AN RAES RGO HIBHE2H, AP E

4 FERATHR

H AT R N AR 7 FE AT 58 3 S e
B0 R ARUN JR¥A(Pinus densiflora)'? . HA
(Platycladus orientalis)'*), ViE§MEt(Betula alnoides)'
SENTAREAY, T A N TR T P2 AT T4
RO A R N AR Z ARV AT T — B2
FARFBA, WAAERZF W, R FRY,
P N TR AR 7R s, 4a 5T iRt 2
R et PRI O NUINCY SR /9 NI NFR s RE = ]
PEE AR TR IS, X 55
FEEVRFEA —F 101, F T e N AR S A
i) 32 AT BE R N MO S hE g BT PR ok
BesE N L HE & i it A2 o200,

O, A TR SR T B AR, (DR
ARHEIFT N, FLE 12 a EHHk A T 4ot
fRIAT, 30 JFH PR, Bt Hh TR & T
R BRI, (U, MRS R 0 & RYOE
M LR S0 45 8 S0,
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PECSI. 1 T2 - S P BB
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