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Abstract: Soil seed banks are potential plant communities. Their temporal and spatial distribution patterns play an
important role in future plant community dynamics and structure. Characteristics of the seed bank for Phytolacca americana

affect the construction and function of future ecosystems in the invaded area. The ecological balance in the coastal shelter
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forest ecosystems in the Lingshan Bay National Forest Park has been severely affected by Phytolacca americana. Between
2009 and 2014, we studied seed density and distribution pattern of Phyolacca americana in Pinus thunbergii forest, Robinia
pseudoacacia forest, mixed Pinus thunbergii and R. pseudoacacia forest, and Amorpha fruticosa forest. We established five
transects at 15 m intervals from the forest edge to the interior, set up 40 samples in each transect, and collected soil seed
banks from the litter layer, 0—2 cm soil layer, and 2—5 cm soil layer. We conducted a control trial in the R. pseudoacacia
forest, which was extensively invaded by Phytolacca americana in 2009. We used physical ( mowing and root cutting) and
chemical (spraying herbicides) methods to control the growth of Phytolacca americana and chose A. fruticosa as the control.
We investigated the seed bank in the control area, counted the number of seeds, and performed a germination test in the
laboratory. The seeds of Phytolacca americana were found in all four types of forests, and the content of the seed bank
decreased from the forest edge to the interior of the forest in the R. pseudoacacia and Pinus thunbergii forests. All the seeds
were found within the top 5 em of the soil layer, within which the lowest number of seeds was found in the 2—5 cm layer.
We found (1174£713) seeds/m” in one month in the seed bank from the R. pseudoacacia forest in 2009 ; the number of
seeds increased to (3207+1072) seeds/m” in October, in 2012 and (4691+1597) seeds/m’ in January, in 2014. In the
mixed forest, we found (388+713), (1074+713), and (1767+713) seeds/m’ in the seed bank in 2009, 2012, and
2014, respectively. Between 2009 and 2014, less than 1000 seeds/m’ were found in the seed bank from the Pinus
thunbergii and A. fruticosa forests. We compared the results of the two seed bank surveys conducted during 2009-2014; in
the Pinus thunbergii and A. fruticosa forests, the number of seeds decreased by 46% and 44% , respectively, whereas in the
R. pseudoacacia and mixed forests, an increase by 29.9% and 35.5%, respectively, was noted. The seed germination rate
was less than 10% and decreased from the litter layer to the 2—5cm layer. Seedling regeneration, seed yield, and seed
bank in the A. fruticosa forest were significantly lower than those in the forests where physical and chemical control methods
were used. Physical and chemical control methods are useful in controlling Phytolacca americana ; however, their effects are
temporary and the use of biological control seems more practical. Our study showed that the seed bank of Phytolacca
americana had an evident spatio—temporal heterogeneity, maintained a high reproductive potential, and can be used to
control the invasion of Phytolacca americana by planting A. fruticosa. Our findings can help in the sustainable management

of coastal shelter forests.

Key Words: Phytolacca americana ; biological invasion; seed vigor; germination percentage; spatial heterogeneity
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Table 1 General situation of samplings in study sites

N PR AR SR AR W HRPA(35) BE B REE RS R

TR . . .

. Average Average Density/ Canopy Distance from Height above
Community type . y 2

height/m DBH/cm (Fk/hm?) coverage/ % seacoast/m sea level/m

HIREAK R. pseudoacacia forest 11.1 8.8 1125 88 1500 5
HAWABK P. thunbergii forest 3.4 8.1 1312 56 500 4
IH 2% . ..
RSEH Mixed P thunbergii 5.4 5.2 1700 75 1300 4
and R. pseudoacacia forest
HEM Amorpha fruticosa shrub 1.5 90 1000 4
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B4 1174 Ki/m® (487 Ki/m® 388 Ki/m’ 1346 Ki/m*(FK2) . N 60 m abhzs i H , i e ity IR K 2 [l fif
P T Bl AR IR B 7= A KR, b 2 38 2 332 R /m?, 6 HH 4 b Bl bR mT o ) e i 4 285
S REARAD TR, v SRS PN T 7 e 1) ST S8 T 2 2 R A A, PR AR TR S AR AT AT 5 o R %
BE 3 Ik T 58.57% 66.96% 70.57 % , PRI A Ry 115 1 DX Sl R AR A B 25 5 1 37 T ) v ki ) AR

FEKF-25 8] b AN TR B P RIS AR 50 B0 s DR [ bk PN JEE i 1 el B vl - S0 7 R 0 sl (i ka #, J
HIARZ AR 15 m 30 m 45 m F160 m Kb P T 122 % ARG 43 51 R 1 99—2 187 Ki/m® 55—1 039 Ki/m”
190—1 594 #i/m* 0—395 Hi/m’Fl 0—678 Hi/m*, 2557 25 MRERAL , RN AN BRI Fh - 2 2 B i 1ot
2 000 Ki/m?, e /NESHHEI . ARV 15 m AbZE 60 m &b, BRFEFAMR  FIAE SR AN TR ASHR 45 m F1 60 m AbTCFp+ ¢
A, FLT HE B A3 N HIARAR S TR S RS TE A > BEAA K

2014 AEFh T FELEAKE 23 0] 8920 A TS 0 RAR 5 2009 4F KA AR ], 152 il B AR RN R 52 bk - 338 b1~ 128 25
BH S 340, T R AA RN HE AT T2

R2 2009 52012 REMRSWFFEZECR/m?) CEXHLbRER2E , n=40)
Table 2 Seed bank density in different forests of 2009 and 2012 (seed/m?) (mean + SD, n=40)

PRI RS /m SRR /NN AR M
Distance from R. forest P. forest M. forest Shrub
forest edge 2009 2014 2009 2014 2009 2014 2009 2014
0 2166+ 1491aB 6743 £ 1297aA 2187 £ 2541aA 1136 £410aC 349 £439¢cC 3678 £862aB  99+82dD 638+ 601cC
15 1039 13%cA 5574+ 2785bA 55+ 76cD 153+ 124bC 902+ 1009aB 3010 433bB 345+ 436hC 72 = 148bD
30 1594+ 747bA 4641 + 1194cA 190 + 322bD 2+ 28D 690 + 1496bC 2148 £492cB 767+ 1259%B 53+ 63aD
45 395 +489eA 3970 + 1598dA 0dC 0dc 0dc 0dC 172 £ 165ccB 18 30dB
60 678+ 661dA 2527 + 957¢A 0dB 0dB 0dB 0dB

PR RDINE FAE R ) 4R [ — b3 AL A [F) B 8 22 5 1B 35 (P < 0.05 ), ATl K5 7 B s [l 4F [a) — B B8 b AN TRl Bk 20 2% 57 /.35 (P <0.05) 5 R.: Robinia

pseudoacacia; P.: Pinus thunbergii; M.; Mixed Pinus thunbergii and Robinia pseudoacacia

2.1.2 P REBEF TR

1L 2 a] g F R R R AR RAEAE ARSI S em DALY 32 R 28 R R i 2 TR Y
ML, 2009 4F3E 7 Rl AP 72 RIAEAR BB TRASHRIGE I 4 PR NG TS )2 .0—2 cm 2—5 cm =2 F
TS R AL IE 43 ) 4 . 250—1 008 ,16—128 ,3—38 Hi/m” , HE A 74 4 )2 Fh—F e 24 %% B Fe KoM 1 008
Fi/m? A2 T BEAAAR JRAEAK FENA S T 56.47% [71.68% 36.91% . 2014 4EAE SBANFIHE M, = 2K
Fh P IR F AL PRI, IR A 25 R R B S A AR MR RIER P AT S S, RS
PR E GRS R G,

&L 3 4 AT P R G R B A L A VE ) Z R 2 B ARG SRR S B S e e X S
RIS A FE AT, 2009 -G TE )2 RN F IR % B 115—1 085 Fi/m?,0—2 em 2—5 em +3EZFp 7%
WEEIAE 130 RFi/m’ DL o % R B, 2014 AEAS V1 E R PR R 2 6, L 2009 AEHE N 0.7 %, 1 0—2 cm |
2—5 em THIEE RN TR R S R H 2009 AR BIEAN T 6.2 5.4 %, b RN B th TR A SR DU KA B
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Fig.2  Vertical distribution of the Phytolacca americana seed bank
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