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Influences of temperature in early months on the first flowering
dates of the planted trees in Fushan Botanical Garden
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Abstract

Flowering phenology researches conducted in temperate regions demonstrate that increased surface
temperature caused by global warming can significantly influence the flowering time of plants. However,
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the impacts of global warming on subtropical plant flowering phenology remain unclear. According to
temperature records of subtropical Fushan Botanical Garden, the El Nino event in 2010 and La Nina
event in 2011 had caused the mean temperature during January to March in 2010 2.8°C higher than in
2011. The flowerings of 37 families, 102 species and 244 trees in Fushan Botanical Garden were
investigated between February and June, and their mean first flowering dates in 2010 were about two
weeks earlier than in 2011. This result suggests that the flowering phenology of subtropical plants may be
also influenced by global warming. Sixteen species and three families were selected as potential indicator
species and families for monitoring the influence of global warming on flowering phenology in
subtropical Taiwan. Styrax formosana and Prunus phaeosticta, commonly distributed in Taiwan, and
Bretschneidera sinensis, having big flowers, are suggested as indicator species. Families Aquifoliaceae,
Fagaceae and Rosaceae which dominate low to middle elevation forests in Taiwan might be good
indicator families.
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Fig. 1. Monthly mean temperature during September 2009 - August 2011.
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Fig. 2. Mean temperature and cumulative number of the first flowering individuals in Fushan Botanical

Garden during January-June in 2010 and 2011.
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Fig. 3. Variations of the trees’ first flowering dates (FFD) between 2010 and 2011. Zero indicates no
variations in FFD, the negative values indicate earlier FFD in 2010, while the positive values indicate

later FFD in 2010.

— ~ fEEEE R A

TEEE SR (2010 ) B [ BR824 (2011 )Y
2-6 FHARPEARITE - BERARBEEE 3 KRy
LA A 18 R} 39 fl (3 1) - EEEEE4E (2010
YR E R ACHAR S B B (2011 )&% 1
HYIRES 1 SRS RIS 7
i > $2AT 1 EMH 6 ff > $2RT 2 880 E 13 >
HeR 3 A 6 1 - $EAT 4-5 FEMYA 6 (&
4) > ZERETCHIERTER T - JERAERAT 2 380
VIFEE A2 o TG TR AT SR i A

a1 16 ff » HebE5 A7 L (Styrax formosana) ~ i
%2 K (Bretschneidera sinensis) ~ 2 2 # (Prunus
phaeosticta) ~ [l 7 7 (Murraya euchrestifolia) ~
K EEWATE (Vaccinium wrightii) #9455 REH(EH
1 2010 % 2011 H4EAT 4-5 58 o /NEERI
(Ardisia quinquegona)”*15 1 KFH{EHTE 2010
TERER 2011 FEERAT 438 - (HADBER L A2
HTHIR » AT ERHEGRCE - BORYIA R fatitst
fiE o



EIEEYIZ B ERTSE(TW J. of Biodivers.) 16 (1): 63- 76, 2014

Number of species

0 T T

69

-5 “

T

-3

2 -1

0 1

Diviation of mean FFD (weeks)

B 4. BiEYE 2T E RGHALHAE 2010 5 2011 FFERATEUERNETY o 0 RFAEHIMEE AT T
% » BUEAER 2010 FALHALERT » IE(EFR 2010 FAEIIER -
Fig. 4. Variations of the species’ first flowering dates (FFD) between 2010 and 2011. Zero indicates no

variations in FFD, the negative values indicate earlier FFD in 2010, while the positive values indicate

later FFD in 2010.
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Table 1. Variations in mean first flowering dates (FFD) of planted species in Fushan Botanical Garden

between 2010 and 2011

Mean FFD + SD

Chinese Name Scientific Name No. of Individual FFD Change (weeks)
2010 2011

e Phoebe formosana 5 179.0+0.0  172.4+7.7 1
IsC R Distylium racemosum 5 55.0+0.0 53.0£0.0 0
EE Machilus zuihoensis 3 64.3+8.1 63.0+8.7 0
ISV S Pyrenaria shinkoensis 3 179.0£0.0  178.0+0.0 0
=D Wati | Photinia serratifolia 4 145.0+0.0  144.0+0.0 0
FRICALAR L Cleyera japonica Thunb 3 179.0£0.0  178.0+0.0 0
FHEAE Eustigma oblongifolium 4 40.0+0.0 43.3+6.5 0
nE Lagerstroemia subcostata 5 179.0£0.0  178.0+0.0 0
A H Ilex rotunda 3 130.0+0.0  134.7+8.1 -1
REEA Symplocos caudate 3 83.0+0.0 88.3+11.0 -1
HL A Machilus thunbergii 4 62.0+8.1 67.8+11.8 -1
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SN2 Hydrangea angustipetala 3 120.7+8.1  130.0+0.0 -1
His g Castanopsis cuspidate 4 105.5£7.0  115.0+0.0 -1
e Pasania harlandii 4 133.8+7.5  144.0+0.0 -1

[BlFELH Ilex goshiensis 3 140.0+¢8.7  150.7+11.6 -2
= Pasania hancei 7 114.0£5.3  125.7+7.3 -2
K&k Lindera aggregata 3 69.0£0.0 82.0£0.0 -2
FENE Neolitsea konishii 4 47.5+8.7 60.5+8.7 -2
=1 Acer serrulatum 4 83.0£0.0 96.3+9.5 -2

2 = i, Acer buergerianum 5 83.0£0.0 97.2+8.5 -2

KEEE g~ Deutzia pulchra 3 102.0+0.0  115.0+0.0 -2

Z R Pasania synbalanos 3 165.0£0.0  178.0+0.0 -2

BPNEEA F* Ilex maximowicziana 4 130.0£0.0  144.0+0.0 -2

[ A Beilschmiedia tsangii 5 130.0+0.0  144.0+0.0 -2

Aot Lindera communis 6 69.0£0.0 85.2+7.8 -2
[tEfE* Maesa japonica 3 73.7+16.2  90.0+19.5 -2
ST Diospyros oldhamii 5 102.0£0.0  115.0£0.0 -2
LHETE Prunus campanulata 5 458+13.0  68.0£0.0 -3
HE Albizzia julibrissin 3 145.0£0.0  164.0+0.0 -3
HEYST S Pasania konishii 3 145.0¢0.0  164.0£0.0 -3
B ifiltE* Castanopsis stellato-spina 3 102.0£0.0  125.0+8.7 -3
(LT Aifi Diospyros morrisiana 5 145.0+0.0  164.0+0.0 -3
KT#HE* Euonymus laxiflorus 5 145.0+0.0  166.8+6.3 -3
/NEERSIT Ardisia quinquegona 4 146.3+14.4  171.0+8.1 -4
B LE* Styrax formosana 4 725+7.0  101.0+0.0 -4
g Ax Bretschneidera sinensis 5 83.0£0.0 112.2+6.3 -4
R Prunus phaeosticta 4 83.0+0.0  115.0+0.0 -5
[ g7 * Murraya euchrestifolia 4 130.0¢0.0  164.0£0.0 -5
KBE it~ Vaccinium wrightii 5 98.2+17.4 132.86.3 5

* A BRI E KB H1EEE S84 (20104 )5 5 s B B2 4 (201 14F ) $2 (T ©
* All individual’s FFD in 2010 were earlier than in 2011.
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Table 2. Variations in mean first flowering dates (FFD) of dominate planted families in Fushan Botanical
Garden between 2010 and 2011

Family  Scientific Name e o Spectes SFIJ\(I:():.iI'(T)]fen e FrD Chenge
2010 2011 (weeks)

ZERl Theaceae 4 9 166.8+36.7 164.1+41.7 0
MRl Hamamelidaceae 4 11 50.8+9.5 52.1+11.6 0
R} Lauraceae 15 40 92.4+48.8 100.3+45.3 -1
xR Cflastraceae 4 9 137.6+17.4 146.7+£38.0 -1
REER Saxifragaceae 5 11 119.8+24.1 130.3+14.2 -2
HEE{ERE Ericaceae 6 10 100.7+31.6 113.0£27.6 -2
L ER* Aquifoliaceae 6 14 124.5+20.5 137.2+14.3 -2
2 SLR)* Fagaceae 7 26 123.4+21.3 137.6+£21.2 -2
AR R Rsaceae 7 19 84.6+37.6 99.6+31.3 -2

* (RFERFTE AR E XL H 722 B4 (20105F ) 55 i I BSR4 (20115 ) $2RTT ©
* All individual’s FFD in 2010 were earlier than in 2011.
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Fig. 5. Distributions of the first flowering dates of Aquifoliaceae, Fagaceae and Rosaceae trees in Fushan
Botanical Garden during 2010- 2011.
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