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The influence of changes in water availability on seedling mortality of a
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Abstract: In order to understand the influence of changes in water availability on the seedling dynamics of subtropical
forests and the relationship between wood density and seedling mortality during a prolonged drought period, we studied
seedling mortality patterns across all species and of 5 common tree species from an evergreen broadleaf forest on Ailao
Mountain, southwest (SW) China from 2005 to 2011. The five tree species studied were Machilus bombycina, Neolitsea
polycarpa, Symplocos ramosissima, Neolitsea chuii, and [lllicicum macranthum. The relationships between seedling mortality
and rainy days, rainfall, soil water mass content (0—20 cm) during the dry season, and wood density were also analyzed.

Our results showed that 1) Seedling mortality was negatively correlated with number of rainy days in the dry season and dry
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season soil water mass content, but not with total dry season rainfall; 2) The seedling mortalities of all species as a whole
and of each of the 5 species studied reached a historical maximum in the 2010 SW China extreme drought, which were 2 to
10 times more intense than for 2009 ( Machilus bombycina and Symplocos ramosissima had the highest seedling mortalities
while Illicium macranthum had the lowest in 2010) ; 3) Across species, the seedling mortality in the 2010 drought was
positively correlated with species-specific wood densities ; species with higher wood densities had higher seedling mortalities.
Previous studies have shown that trees in this forest did not experience severe drought stress during the 2010 SW China
drought. However, the present study suggests that the seedlings were severely influenced by the rainfall anomaly during the
2010 dry season, probably owing to their shallow rooting depths and consequently high sensitivities to changes in rainfall.
Additionally, because of the lower seedling mortalities in lower wood density species, the potential increase in drought
frequency and severity in the future may increase the relative abundance of low wood density species, which may potentially

lead to changes in forest species composition.
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Fig.1 Seasonal dynamics of rainfall, number of rainy days and soil (0—20 cm) mass water content from 2005 to 2011
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Table 1 Seedling morphological characters, wood density and relative abundance of 5 common tree species

GiIEA R R N K S ibOE S
Species Height/cm Root depth/cm Wood density/ (g/cm®) Relative abundance/%
F LW Machilus bombycina 27.85+2.39a 20.78+2.39%a 0.63+0.04a 64.35+4.66a
LB AR LT Neolitsea polycarpa 35.18+3.88a 16.83+1.70a 0.61+0.02a 8.20+0.99b
Z AL Symplocos ramosissima 37.08+5.54a 17.40+2.58a 0.65+0.02a 4.12+0.38b
M A4 Neolitsea chuii 34.28+4.66a 16.1321.42a 0.59+0.05a 4.11£0.69b
KAENS llicium macranthum 30.85+5.59a 14.10£1.56a 0.50+0.02b 2.67x0.37b
P bR ; [ — 80 6], AR ) /NG S B R i ) 2 5 R i35 (P> 0.05)
2.3 4R R L 60 [
BRI 2010 GBI R R S MR | TR
GETAET A 5 B TR (P < 0.05) , 7 2009 4R DEl 4l
2—10 i, 2008 LML HLO M S AWML 2 O 2 Pal
TORBEET 2010 4E(P< 0.05) R EFH FHESE BE 4|
(P< 0.05). #RIFIE, ZAEUTAIEE 2010 5% &2
B BRI, KA R TET R A, ZAEA 8
ORI R B E S T HE 3 MM (P< 0.05, 10
E2). L T ¥  F
2.4 LIRS R R T R 2005 2006 2007 @igoiear 2009 2010 2011
HEPRIE], BAEE TR S RERUK H R B i
PR 2, B 2R /K R0 2 40 1 RV B8 T 36 A1 2 20052011 FHERTRMFERZL

Fig.2 Dynamics of seeding mortality from 2005 to 2011
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BT % d i (35.86% ) , W 2010 -5 W5 52 18 SRIF AR A TG . B0 AT 1A
BERIRAE /A AT %5 R R RK H A BE M AR, 2RI PET R 5 R Ak H 40A it
WM RACR, R ERK HEZ S PR AR H AR TR AL, BAHIET- R ZRIAZ T KN
LT R 5 R 2 L HEE 2 T R K & (0—20mm) A3 BE M AR E R (K 2) .

x2 HRTHERCENEZEM . ENAHRIES/KEZ EA Person HHX R
Table 2 The Persons correlations between seedling mortality and rainfall, number of rainy days, and soil water content in the dry season
I FET-H Seedling mortality/ %

Wi T . O ZRBAEZT  ZAEILE KA\
A S . . . W &
Environmental factor . Machilus Neolitsea Symplocos . .. Hllicium
All seedlings X o Neolitsea chuii
bombycina polycarpa ramosissima macranthum

B H A Dry season number of rainy days -0.84% -0.76 ¢ -0.85" -0.94** -0.81" -0.81%
BB [EW i Dry season rainfall -0.46 -0.63 0.02 -0.09 -0.07 -0.28
2 5% K Dry season soil water content -0.77" -0.72 -0.80" -0.75 -0.73 —-0.86 *

#* P< 0.05; = * P< 0.01
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