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[ Abstract] Restricting disturbance and degraded forest habitat recovery has been one of the important
ecology resilience tasks. Soil seed bank and forest plantation are the effective rebuilding methods to speed
up the degraded forest habitat recovery. As the potential population in plant regeneration, soil seed bank
plays a significant role for the vegetation restoration. This study used seed germination to investigate
the seed banks in one burned areas, one secondary forest and three types of forest plantation, Taiwania
cryptomerioides, Calocedrus formosana and Cunninghamia lanceolata, at the watershed of the third forest
compartment in Hui-Sun Experimental Forest Station, and explored the influence of naturalized plants on
the soil seed bank. There were 14,752 seeds sprouted in total. There were 36 families, 82 genera and 97
species with average density 10,927 seeds/ m’. Among these, Asteraceae (16 species), Poaceae (11 species),
and Cyperaceae (10 species) were the top three families whth more species numbers in the soil seed bank.
The forest plantation of Taiwania cryptomerioides had the highest density (23,411 seeds/m’) followed by
Calocedrus formosana forest plantation (11,293 seeds/m?), burned area (10,563 seeds/m?), Cunninghamia
lanceolata forest plantation (6,467 seeds/m?), and secondary forest (2,904 seeds/m?). Calocedrus formosana
forest plantation had the highest species number (63 species) of the soil seed bank composition, and then
Taiwania cryptomerioides (57 species), burned area (51 species), Cunninghamia lanceolata forest plantation
(49 species), and secondary forest (47 species). The soil seed bank of forest plantation was mainly
composed of herbaceous species while burned area and secondary forest had more shrubs. The top three
quantity in the soil seed bank were Torenia flava, Torenia concolor, and Buddleja asiatica, occupied over
50% of the total quantity in soil seed bank. And the main quantities of soil seed bank composition between
five vegetation communities were different. However, Trema orientalis is the only tree species of the top ten
quantities in the soil seed bank. There was a significant difference in the space distribution of seed bank, and
the soil depth and vegetation community influenced the remaining quantity in the soil seed bank. Other than
the litter layer, the deeper the soil layer was, the fewer the seeds. Even though the soil seed bank remaining
quantity was similar within the vegetation communities, there were still significant differences among the
vegetation communities. Burned area had the highest amount of naturalized plants and seed remaining
quantity while the soil seed bank in forest plantation hadn’t been invaded by naturalized plants. The
similarity of the soil seed bank compositions among different forest plantation was comparatively higher,
but the similarity of the soil seed bank was lower among forest plantation, burned area and secondary forest.
The results showed that the composition of soil seed bank was affected by early-stage vegetation, forest
plantation, nurture measures, past and current aboveground vegetation, vegetation succession process, and
seed dispersal, etc.
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Fig. 1. Schematic diagram of soil seed bank plot
set at Hui-Sun Experimental Forest Station.
The black parts are sampling location of
soil seed bank.
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Table 1. Comparisons of species richness and seed quantity of soil seed bank of plant life forms in each

community plots (20 m X 20 m) at Hui-Sun Experimental Forest Station
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Table 2. Seed quantities of soil seed bank of the top ten species at Hui-Sun Experimental Forest Station

AL A R

—_— T T

e A 1c cr oL Ba sk HBI™)
£t T (Torenia flava) 3,841 HAK 3,519 37 272 10 3 26.04
Ethidss (Torenia concolor) 2,679 HAK 683 1,666 330 0 O 18.16
¥ (Buddleja asiatica) 1,906 JHEAR 45 186 58 1,598 19 12.92
REIBENE D5 ES (Spermacoce latifolia) 769 FHAK 0 0 0 748 21 521
-k % (Carex cruciata) 653 FA 352 165 123 4 9 4.43
5| [FE{E (Maesa perlaria var. formosana) 594 J#AK 33 94 85 2 380  4.03
(LI (Trema orientalis) 553 &K 126 134 92 143 58 3.75
SEKEL (Mollugo stricta) 516 HA 516 0 0 0 0 3.50
P4 P} (Melastoma candidum) 401 HEAR 102 170 125 0 4 2.72
HfE = B2 (Cyrtococcum accrescens) 328 EA 289 18 10 1 0 2.22
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Table 3. Comparisons on species richness and seed quantity of plant life forms of soil seed bank in different
soil layers at Hui-Sun Experimental Forest Station

Sy L Il m v \% it

& W [Ep Wt [Epiie W [EpA W [Ep Wit [Ep

TR 146+125 5251 19.8+114 55.94 17.0+9.5 5519 154+13.1 5620 13.4%145 5276 59
L, 70493 2518  7.0+55 19.77  58%3.0 18.83 4.6+54 16.79  4.6+3.0 18.11 21
g WA 12+17 432 14+18 395  14+11 455 1.0+20 365 0.6+1.1 2.36 5
H MR 50+49 1799  7.2+26 2034  6.6+3.6 2143 6.4%39 2336 6.8+22 26.77 12

/NEE 27.8%28.3 3544213 308%17.2 27.4%244 2544208 97

A 204.0£321.7 5896 727.6+14515 6849 543.4+1,468.6 7243 325818827 7476 251.6£691.0 70.68 10,262

WA 3724805 1075  56.6+5L7 533 39.4+26.3 525 29.4+214 6.75 29.8+24.4 837 962
S WA 9.4£272 272 10.0%17.4 0.94 50%7.1 0.67 22%52 050 2.4+6.7 0.67 145

WK 95.4+177.0 2757 268.2+589.7 25.24 162.41+339.2 2165 78.4+78.1 17.99 72.2+108.4 20.28 3,383

/Nl 346.0+606.3 1,062.4+2,110.4 750.2+1,841.2 435.81+987.4 356.0+830.5 14,752

o LSRR EER  1150-5 cmfg > H1E5-10 cmfg » IVES10-15 cmf& » VE15-20 cmf&g (n =5) 5 8
IS & FEEEE BT £ SD s [0 LB S ARG RIS g A o5 e o

Kb, B MG IR B 2 B LR R

Table 4. Soil seed bank composition of naturalized plants at Hui-Sun Experimental Forest Station

TR BHA TC CF CL BA SF FfE{#8# A4E4
REZENE 556 (Spermacoce latifolia) 7R} (Rubiaceae) 0 0 0748 21 769 =N
¥¥5i& (Conyza sumatrensis) % £} (Compositae) 16 9 7 62 5 99 [=W/N
/NEEV K (Pilea microphylla) ik} (Urticaceae) 326 0 20 26 75 [=W/N
HFIE (Crassocephalum rubens) %} (Compositae) 14 18 21 16 5 74 R
{5 (Aster subulatus) %} (Compositae) T 2 GEiZai2 38 =N
SACZE A (Ageratum houstonianum) %R} (Compositae) 0 0 025 0 25 =N
A9 ES (Emilia sonchifolia) %E} (Compositae) 0¢.0:.0 12 -2 14 =W/N
FRE9EL (Gnaphalium luteoalbum) % £} (Compositae) 9 1 0 2 0 12 VN
B SRBEL (Gnaphalium calviceps) %£} (Compositae) 0 0 7 0 1 8 VN
/NMEEERR (Mikania micrantha) % £} (Compositae) 2 0 0 3 1 6 B
M E & (Paspalum conjugatum) KAE} (Poaceae) 0 0 1 1 0 2 =N
FiF% 3 (Passiflora edulis) FaFs# R} (Passifloraceae) 0 0 1 0 0 1 N
JEEL (Nicotiana tabacum) filik} (Solanaceae) 0 1 0 0 O 1 =W/N
KALEE L (Bidens pilosa var. radiata)  %j#} (Compositag) 0 0 0 1 0 1 VN
¥ 518446 (Emilia praetermissa) %R} (Compositae) 0 1 0 0 O 1 =N

s ¢ TCRR &2 N\ Thk - CRESEEI FH A IR » CLESIZAR A HK - BARSKIERsth » SFESRAH -
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Table 5. Soil seed bank composition ratio of native and naturalized plant in each community at Hui-Sun

Experimental Forest Station

RIS 1 SR JE A

Ft J A e S b -
{6y Bk 9 Bkt
SN\ T 51 89.47 6 10.53 57
S TR 56 88.89 7 11.11 63
RN Tk 43 87.76 6 12.24 49
PR KR 40 78.43 1 2157 51
RAFR 39 82.98 8 17.02 47
e 82 84.54 15 15.46 97
3 LY NI 6,270 99.19 51 0.81 6,321
2 IS PN 2,991 98.10 58 1.90 3,049
AR NI 1,704 97.59 42 2.41 1,746
T KR 1,950 68.37 902 31.63 2,852
A=K 711 90.69 73 9.31 784
e 13,626 92.37 1,126 7.63 14,752

Rt © B PO IR A R LR AR TR A JeL ) A3

(=) T IEFE 1B 2o s

BHREY) S AR A (BRI 19
IR AR ECE T HUIREE T 0 o RS SRER
W E N (BRI ) AR 25 (F=2.911,
p=0.007) o 1 {3 & 11 2% ¥ 1 &[] 2 3
5 (F=9.529, p=0.002) » fEH % M5E Tukey’s
HSDZ & Hi 3 B » KA bR 1 5 R
(R HA AR dr (3R1) - P haurhiEy)
& (FRIER) E@@%Eﬁéﬁ%iﬁéfﬁ B Tk L ]
R FEE (F=2.911, p=0.007) » M1
RIEKFoAG L ERTAER -

Bt — 0 T R 1 R R R 22 RS A
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BEE BRI R Tukey” s HSDfgE A BEFE 725 (P<0.05) » AR K S B #oR L]

Tukey’ s HSDAi & H A #3722 5 (P<0.05) o

Fig. 2. Seed quantities of soil seed bank in each plots and soil layers at Hui-Sun Experimental Forest
Station. TC is Taiwania cryptomerioides plantation, CF is Calocedrus formosana plantation, CL is
Cunninghamia lanceolata plantation, BA is burned area, and SF is secondary forest (n=4). L is litter

layer, 11 is 0-5 cm layer, 111 is 5-10 cm layer, 1V is10-15 cm layer, and V is 15-20 cm layer (n = 60).

Different lowercase above the bars indicate significant differences (p<0.05) between plots assessed
by a Tukey’s HSD test, and different capitalization above the bars indicate significant differences
(p<0.05) between soil layers assessed by a Tukey’s HSD test.
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Table 6. Similarity of soil seed banks between plots at Hui-Sun Experimental Forest Station

B 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 - 049 053 043 041 038 031 049 037 035 024 028 040 032 034
2 - 057 046 047 044 036 053 036 041 027 024 036 0.28 0.27
3 - 050 040 050 036 051 037 037 033 0.27 037 034 0.30
4 - 055 054 041 058 049 053 041 0.24 048 045 0.36
5 - 049 039 050 041 038 030 0.16 0.36 0.33 0.30
6 - 038 055 043 038 0.28 024 043 033 033
7 - 053 045 027 023 018 035 0.38 0.33
8 - 050 038 027 021 044 039 0.27
9 - 033 028 019 043 035 0.28
10 - 046 032 040 038 0.32
11 - 033 035 031 0.29
12 - 029 026 0.33
13 - 041 032
14 - 054
15 -

st o 1-3tkIE PR N AR > 4-6RR1IE 5 &8 AL AR - 7-9BRIE RS AZ A AR - 10-128% [ £33 K 2
Pl > 13-158 [ 5 2L AA o

KT, BFHEMIGE NV & 9806 1 AR R AR M %

Table 7. Similarity of soil seed banks between communities at Hui-Sun Experimental Forest Station

RS SEZATH - ZEEMALR  ZARALK - KB KA

2 Y NER N - 0.579 0.493 0.500 0.444
ELSL VNI - 0.577 0.481 0.486
% N - 0.408 0.477
Kfeeit - 0.485

BNG SN -
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