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Woody seedling dynamics and the correlation between habitat and regeneration /

mortality in a subtropical evergreen broad-leaved forest in China
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Abstract; Seedling recruitment is important for forest regeneration. During the seedling phase, individual plants are
sensitive to a wide variety of habitat conditions. Seedling establishment depends not only on the specific species involved,
but also on the site specific conditions where the plants grow. However, few studies have examined the ways in which habitat
influences the survival and growth of seedlings. In 2003, a single 5 hm’(250 m X 200 m) permanent plot was established in
a subtropical evergreen broad-leaved forest in the Baishanzu mountainous region, Zhejiang Province, China (119°3'53"E,
27°40'54"N) to monitor the dynamics of the forest. To explore the dynamics of seedling survival as well as the correlation
between the seedling mortality/germination and the habitats of various seedlings in the plot, 50 seed-seedling monitoring
stations were established along the inner path of the plot in October 2008. Each seed-seedling monitor station consists of a

seed collector (0.75 m X 0.75 m) and 3 seedling quadrats (1 m X1 m), which were placed 2 m away from the seed
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collector. The quadrats were surveyed three times each year to tag, identify and quantify the emergence of new germinating
seedlings and to track seedling mortality in these quadrats during May, August and October, from 2008 to 2011. During
data analysis, we first calculated the germination rate, death rate and survival rate (the difference between the germination
and death rates) of all seedlings present during the period. Then, the numbers of seedlings, newly germinated seedlings,
and dead seedlings were classified based on slope position, slope degree, soil texture, soil moisture, and depth of leaf litter
in the seedling stations by partial correlation. The results show that: 1) the seedlings that geminated between October, 2008
and October, 2011 in the Baishanzu plot belonged to 53 species, 40 genera, 26 families; 2) different species germinated at
different times and the duration of the germination period during a year varied among these species with 11 species
germinating during spring to autumn, five species germinating in spring and summer, five species germinating in summer
and autumn, 13 species germinating only in spring, eight species germinating only in summer, one species germinating only
in autumn, while the remaining ten species did not germinate during the study period; 3) the total number of seedlings
declined from 428 in October 2008 to 364 in October 2011; also, the number of species present in the quadrats declined
from 53 to 45 during this study; 4) the seedling survival rates were 7.7% , =20.8% , and —0.3% in 2009, 2010 and 2011,
respectively; 5) dominant species in living seedlings present in the plot were Symplocos lucida, Camellia cuspidata,
Neolitsea aurata var. undulatula, Smilax arisanensis and Lithocarpus brevicaudatus ; these five species included > 50% of
the total number of plants present in the quadrats; 6) the number of germinating seedlings in a particular seedling quadrat
was correlated with the habitat type, which was itself determined by water availability at the site; 7) the number of
surviving seedlings in a quadrat was significantly correlated to slope position, moisture content, and depth of leaf litter of
the seedling quadrat. These results suggest that species identity, water availability and light were the major factors affecting

seedling germination and survival. Species exhibit differences in regeneration niche during the seedling stage of growth.

Key Words: Baishanzu; seedling; species composition; quantity dynamic; habitats
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Table 1 Dynamics and the main germination season of seedlings of different species in Baishanzu evergreen broad-leaved forest

2009 4F4H 2010 401 2011 4E4) i
2008 4- T AR/ ST RIS A A/ BET
W Wi &2 YN The number The number The number
Species Main germination The number of seedlings of seedlings of seedlings
peeies season of seedlings in 2009 in 2010 in 2011
in 2008 regeneration/ regeneration/ regeneration/
mortality mortality mortality
R4 Acer amplum HZE 0 0/0 1/1 0/0
HHEML Acer davidii % 0 1/1 0/0 0/0
F5 M Acer elegantulum HRH%Z 0 58/51 30/35 4/1
KEE R A Adinandra glischroloma FES 0 0/0 0/0 170
KBS Ardisia crenata ES 5 171 0/0 170
REFEZ Camellia cuspidata BHKE 66 15/25 4/15 4/6
JEMHLIIR . Cleyera pachyphylla EN &S 9 171 2/0 3/7
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2009 4E4 A 2010 4E4) 2011 4E4
2008 4EE A/ 5eT A/ 5eT: HA/FET
Wy [ips&ca] TS The number The number The number
Species Main germination The nun'lbcr of 'seedlings of .sccdlings of .scedlings
season of seedlings in 2009 in 2010 in 2011
in 2008 regeneration/ regeneration/ regeneration/
mortality mortality mortality
LEZR UM Clethra barbinervis HE 0 6/6 0/0 0/0
Z kM Cyclobalanopsis multnervis RN &= 11 0/2 4/0 176
¥ X Cyclobalanopsis stewardiana RN &= 6 0/0 3/3 1/1
LA Daphniphyllum macropodum HHKZE 1 3/0 2/0 0/4
W2 Dendropanax dentiger B HKZE 7 8/8 3/7 0/0
HWFT Elacagnus glabra FES 0 1/0 0/1 0/0
KI5 Erythroxylum sinense — 2 0/0 0/1 0/1
W21 Eurya muricata FES 0 171 0/0 0/0
TEILLT 1R Eurya rubiginosa var. attenuata HFEMZE 16 9/0 179 5/9
P TH Euonymus euscaphis = 2 173 0/0 0/0
KETF Euonymus myrianthus — 1 0/1 0/0 070
MK ENX Fagus lucida K2 1 172 0/0 0/0
HESER Hydrangea chinensis BHEKZE 11 10/7 3/2 0/8
Y KA T Hlex editicostata ES 4 0/4 0/0 2/0
BIEXRTF llex formosana — 2 0/0 0/0 0/0
BT llex tsoii ES 1 0/1 170 0/0
EIIPARZETF Litsea elongate — 2 0/0 0/0 0/0
S RBHT Lithocarpus brevicaudatus EN S 30 5/7 5/1 4/8
LA 22 Magnolia cylindrica B HE 0 4/3 0/1 0/0
W&+ K395 Mahonia bealei — 1 0/0 0/0 0/0
Wi K 22T Neolitsea aurata var.undulatula H R 35 2/17 3/0 9/3
WA Nyssa sinensis 5 B 0 1/1 0/0 1/0
ljrfn [:; ;T: is()smun,thus marginatus var. s 5 0/3 21 o/1
FEIUHA Pinus taiwanensis K 0 1/1 0/0 0/0
INHEH2ERE Prerostyrax corymbosus =S 0 1/1 0/0 0/0
FEF KBS Rhododendron latoucheae BFBHEKE 7 11/8 2/6 1/4
Wk #:8% Rhododendron simiarum 2 0 0/0 0/0 1/1
WI%F Rubus corchorifolius HRMZE 2 2/2 0/0 4/4
TR BT Rubus fujianensis RN &S 6 1/1 1/1 0/1
AKFF Schima superba FEKE 17 90/93 241/235 7/13
3 Skimmia reevesiana — 5 0/2 0/2 0/0
RIFFEZL Smilax arisanensis H R 30 18/11 9/18 16/5
L Smilax china % 1 172 1/1 0/0
Gk FEFE Smilax nervomarginata Ea=s 4 2/0 0/3 0/0
L1 IRAEMK Sorbus folgneri HZ 3 1/3 0/0 0/0
REEEZE Stewartia sinensis var. acutisepala ", HE 0 2/0 0/1 4/4
B KEF AR Stauntonia conspicua Kz 9 1/9 0/0 0/0
f’;;ﬁiﬁjﬂﬁ Stranvaesia davidiana var. . ) 02 0/0 0/0
HEF LB Symplocos anomala — 2 0/0 0/1 0/1
KA Symplocos glomerata ES 12 1/0 0/0 0/1
JEFEIBL Symplocos lucida HE HE 61 5/10 1/0 02
IK £ Sycopsis sinensis K 6 2/0 1/3 0/0
JE R 7 Ternstroemia gymnanthera — 2 0/1 0/1 0/0
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2009 4E4 A 2010 4E4 2011 4E4
2008 4E A/ 5eT A/ 5eT: A/ 3eT:
W (i) a==a] fFAES The number The number The number
Speci Main germination The number of seedlings of seedlings of seedlings
Ppecies season of seedlings in 2009 in 2010 in 2011
in 2008 regeneration/ regeneration/ regeneration/
mortality mortality mortality
PR Toxicodendron succedaneum 1 0/0 0/0
JRBERAE Vaccinium japonicum o= 13 5/3 0/1
AHFEE Viburnum sympodiale HZ= 0 0/0 1/1 0/0
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Fig.3 Composition of seedlings in seedling monitoring stations in Baishanzu plot in 2008 and 2011

3.2 FEHBANE R BT BN A

W 2 i ,2009 45 B LA FE LA 1 Y 3 UK
Arrp 2 A LEER S BN 65.4% 9.9% (3.2% , FH I
FET-HR N 1.9% .7.6% .38.8% , —4FJ8 I F 2%
I R BRI R 2R R R 2 0, A D R4
HAET Bl W] (B] A HE RS 41 2R LA T T B,
MAET FER KM LT, P BEAHETY | B AT B 2008
4F,2009 4F 1 41 iR AU AS K (B /INRE D 3 AR

x2

0.5 o AT FEE AL S AR LR
LA, DA ADE AR R A TR, 5
2009 4FAHH L, 2010 4F 4 i 45 B 1 B0 2R R 5 22 4
oL, {ELFE T L 2 0 ) 8 0 A, 3 B0 40 R BOF B
2011 4EL G AR HERFNFE T LR AR &7, 2 i Sk
52010 4EJLT-MTA, 3a [8], 40 B8R % 14.9%,
I H4EFFAE 360 BRIFFIT .

B LA B L FSE TR

Table 2 Seedling germination and death in Baishanzu plot

TR E (4F-H)

. 2008-10 2009-05 2009-08 2009-10 2010-05 2010-08 2010-10 2011-6 2011-08  2011-10

Survey time ( year-month)
i Hi/
B4 H% . — 280 69 23 284 38 33 27 46 15
The number of new seedlings
SET A/ Bk

— 8 53 278 79 290 82 57 14 18
The number of dead seedlings

e |i\‘l“'

AT B B X . 428 700 716 461 666 414 365 335 367 364
Total number of seedlings
A R Natality/ % — 65.4 9.9 3.2 61.6 8.57 8.0 7.4 13.7 4.1
BET H % Mortality/ % — 1.9 7.6 38.8 17.1 43.5 19.8 15.6 4.2 4.9
LA ELF Net growth rat/ %e — 63.5 23 -356 445 -37.8  -11.8 -8.2 9.5 -0.8

—: 2008 45 1 IR IALE, MR REGE T A TR
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Table 3 Partial correlation analysis results

eIy E T
Wiz s T E: /&)y Iz
Slope position Gradient Soil texture Soil moisture Leaf litter
sy
'Z‘f]EEu_.iéﬂl . 0.329/0.000 — — 0.247/0.003 -0.234/0.004
Total number of seedlings
A FET-HL o o o o o
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AT AR
— — — .1 .024 —
The number of new seedlings 0.187/0.0
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