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Studies on Affecting Factors of Leaf Senescence Phenology in a Subtropical
Evergreen Broad-leaved Forest in Gutianshan, Zhejiang Province

SHOU lJiajun, XUE Qianhuai, WANG Xinyang, TANG Xinran, CHEN Qin, DU Yanjun"

(College of forestry, Hainan University, Haikou 570100, China)

Abstract: In order to explore the influencing factors of leaf senescence phenology in subtropical evergreen
broad-leaved forest, the phylogenetic relationships, functional traits of 72 woody plants and climate factors were
studied in Gutianshan subtropical evergreen broad-leaved forest in Zhejiang Province from November 2018 to
February 2021. The results showed that the leaf coloration period was from September to December, and the leaf
drop period was from October to December. There was no significant correlation between the number of leaf drop
species and monthly average temperature, monthly average precipitation and monthly average sunshine duration.
The monthly number of leaf coloration species had weak correlation with monthly average temperature and
monthly average sunshine duration. The deciduous property had a significant effect on leaf coloration and leaf
drop stages. The phylogenetic relationship among species had no significant effect on leaf coloration and leaf drop
stages. Therefore, both biotic and abiotic factors could affect leaf senescence for evergreen broad-leaved species,
which had an important value for improving the prediction models of autumn phenology.
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Table 1 Leaf senescence period, functional traits of 72 woody plants in Gutianshan, Zhejiang

w H-AR ;4: N ;t . I H :
i skt R B e RIHT A
Species Number Julian date of ~ Julian date of Life form Fruit tyne Deciduous

P leaf coloration leaf drop P property
WHLLALH Camellia chekiangoleosa 11 290 NA #EA Shurb T4 Dry i %k Evergreen
BIERT C. fraterna 1 280 NA AR Shurb TR Dry H &% Evergreen
Afai Schima superba 9 279 356 FFAR Tree T4 Dry i 4k Evergreen
WIS BERS Distylium myricoides 8 277 NA ##ER Shurb T Dry ‘4% Evergreen
MEAR Loropetalum chinense 6 278 NA ##EAR Shurb T3 Dry ‘4% Evergreen
IR AL Corylopsis glandulifera 4 280 322 #EA Shurb T Dry 71 Deciduous
HEMEUf Ttea oblonga 5 292 NA #EA Shurb T Dry 4% Evergreen
ISR Pertusadina metcalfii 4 277 NA #EA Shurb T4 Dry i %k Evergreen
AT Sinoadina racemosa 1 283 326 ¥ Tree F& Dry ¥ Deciduous
W Aidia cochinchinensis 2 277 336 #EA Shurb P4 Fleshy H 2% Evergreen
KWMLK Pieris formosa 3 277 NA JEAR Shurb TR Dry H &% Evergreen
JEFIALEY Rhododendron latoucheae 2 280 343 ##EAR Shurb T Dry ‘H 4% Evergreen
LHRTE R ovatum 11 284 319 #EAK Shurb T Dry ‘i %% Evergreen
WAL R mariesii 4 281 318 FEAK Shurb TF# Dry &I Deciduous
WELIZE R, simsii 8 269 334 FEAK Shurb TF# Dry I Deciduous
KRG Vaccinium carlesii 4 280 NA R Shurb AR Fleshy ‘i 4% Evergreen
YLFAG V. mandarinorum 1 290 NA R Shurb AR Fleshy ‘i 4% Evergreen
EREIM Lyonia ovalifolia 1 273 329 #EA Shurb TR Dry 71 Deciduous
JE R # Ternstroemia gymnanthera 9 290 358 #EA Shurb TR Dry H 4% Evergreen
¥ 2its Eurya muricata 11 264 NA A Shurb I Fleshy 4% Evergreen
KAif Castanopsis carlesii 12 280 NA T¥ A Tree T Dry ‘H 4% Evergreen
EihE C. eyrei 10 283 318 T+ Tree T4 Dry W 4k Evergreen
W C. fargesii 8 281 NA F+AR Tree T4 Dry W 4k Evergreen
Fbk Lithocarpus glaber 10 280 328 TR Tree T4 Dry i %k Evergreen
FLAML Quercus serrata 10 274 326 ¥ Tree F Dry ¥ Deciduous
FLIRAE Manglietia yuyuanensis 2 277 NA FFAR Tree T4 Dry H &% Evergreen
WK Michelia skinneriana 5 NA 318 FFAR Tree T Dry H 2% Evergreen
NS Pinus massoniana 8 268 NA T*AK Tree T Dry H 43 Evergreen
WK E Sloanea sinensis 2 299 306 T¥A Tree T3 Dry 4% Evergreen
25 Elaeocarpus japonicus 1 292 354 AR Tree A H Fleshy W 4k Evergreen
HIE E. decipiens 4 281 NA F+AR Tree A H Fleshy W 4k Evergreen
K Clerodendrum cyrtophyllum 1 279 327 HEAR Shurb AR Fleshy &% Evergreen
FREZ A Daphniphyllum oldhamii 5 282 326 HEAR Shurb AR Fleshy &% Evergreen
JEM-%&F Ilex elmerrilliana 2 280 NA #EA Shurb P4 Fleshy H 2% Evergreen
VYNNI Symplocos setchuensis 3 NA 359 #EA Shurb P4 Fleshy H &% Evergreen
WK S. stellaris 1 314 NA TeAK Tree A1 Fleshy ‘i %% Evergreen
I Syzygium buxifolium 10 286 NA A Shurb 3 Fleshy ‘H 4% Evergreen
WiTAR Cinnamomum chekiangense 1 300 339 T*AK Tree R4 Fleshy i 4% Evergreen
i C. subavenium 1 282 NA T+ Tree R4 Fleshy 5 4% Evergreen
21 Machilus thunbergii 2 274 360 AR Tree PRI Fleshy i %k Evergreen
WA Lindera glauca 2 270 334 #EA Shurb P4 Fleshyt 751 Deciduous
LIS Litsea cubeba 1 263 314 AR Shurb P4 Fleshy 7% Deciduous
WHLHARZF Neolitsea aurata 5 339 339 TeA Tree P Fleshy 751 Deciduous
MEK Sassafias tzumu 1 266 314 TEAK Tree A Fleshy 7% Deciduous
¥ilE Myrica rubra 4 258 NA TeAK Tree A% Fleshy ‘i %% Evergreen
WAL T Euonymus carnosus 2 269 346 #EA Shurb T4 Dry 7& ™ Deciduous
KR TF E myrianthus 1 NA 310 #EA Shurb T4 Dry W 4k Evergreen
WFASHE Euscaphis japonica 1 260 309 HEAR Shurb 4 Dry J& M Deciduous
KR Lagerstroemia indica 5 277 317 #EA Shurb T4 Dry 751 Deciduous
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4J:3% (Continued)
e H-AR ;i b ;i . . ' FH- :
iy H: R N RIHT I
. Julian date of Julian date of . . Deciduous
Species Number . Life form Fruit type
leaf coloration leaf drop property
WA Platycarya strobilacea 4 280 320 #EA Shurb T4 Dry 71 Deciduous
WAKGHAM Carpinus viminea 1 277 320 T*AK Tree T Dry 71 Deciduous
M Dalbergia hupeana 5 280 318 T*AK Tree T Dry 7% Deciduous
SLHM Tetradium glabrifolium 1 276 324 FeAK Tree T Dry 7% Deciduous
FEMWIA Fraxinus insularis 5 271 323 F*AK Tree T4 Dry 7£M Deciduous
K58 M. oldhamii 9 281 324 F*AK Tree A # Fleshy 7£M Deciduous
HEJEE Viburnum erosum 3 273 331 #EA Shurb P4 Fleshy #& 1 Deciduous
JLIT3E4E Wikstroemia monnula 1 285 329 #EA Shurb 4 Fleshy 71 Deciduous
B\ Alangium kurzii 2 266 327 F*AK Tree PR Fleshy 7 Deciduous
Wi PEBK  Prunus schneideriana 1 252 295 T*AK Tree PR Fleshy 7 Deciduous
FIRAEMK Sorbus folgneri 2 279 321 F+A Tree A% Fleshy 7 Deciduous
A Photinia beauverdiana 2 269 325 H#EAK Shurb A% Fleshy 7% Deciduous
Fili P serratifolia 3 280 360 #EA Shurb A% Fleshy W %% Evergreen
KRG P glabra 1 268 354 TFAK Tree R4 Fleshy i %k Evergreen
HEMIE Malus leiocalyca 2 264 313 EAK Shurb P4 Fleshy 71 Deciduous
FMRE Choerospondias axillaris 3 271 325 F*A Tree AR Fleshy ¥ Deciduous
Wi{LHl Diospyros glaucifolia 3 276 321 T+ Tree IR Fleshy 75 Deciduous
Hert BRI Hovenia trichocarpa var. robusta 1 279 316 T¥ K Tree P4 Fleshy 7% Deciduous
W Nyssa sinensis 3 282 316 F*AK Tree P4 Fleshy 7% Deciduous
NA: Hdn ks
NA: Missing data.
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Fig. 1 Patterns of leaf senescence phenology and climatic characters in Gutianshan (GTS)
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WHLHT AR ZEF (Neolitsea aurata, 12 H 5 H), #Z 87 d.
RS YR REIN ek /R L IR R ] /S = N E B )
T AT 35 H R R A WA O, g H AR,

R 2 U T AT AR A A A s RO 22 TG A B

TP FR BN H ¥ K %A B A, (B A
AR o AR ) R 8 5 H #4735 (P=0.060) F1 H ¥ H &)
HHR 2 55 A A (P=0.057, % 2).

Table 2 Multiple regression analyses between climatic factors and monthly number of coloration species or deciduous species

[l AL AR Regression goodness of fit

5 & Explanatory variable

= H R H iR VERSIER N g
Wi ¥ 2% = Monthly Monthly Monthly
Response variable R’ F AICmin average average average
rainfall temperature sunshine
(mm) (C) duration (h)
A AR ) F%50 Monthly number of coloration species 0.3578 2.507 62.25 - 0.060" 0.057 0*
H &840 Monthly number of deciduous species 0.2272 2.940 57.78 - - 0.117 2Ns
*:0.05<P<0.1;NS: N3 -1 AESTERA A,
*:0.05<P<0.1; NS: Not significant; —: Variable were not included in model.
> / 2 2
2.2 ERKRIIEW EEREEGE3).

o7 L B St AR R AT 69
PO HAR B R R E 5 A 2 35 (K=0.338, P=0.13);
51 P AP v& i BE R 15 5 A B35 (K=0.256, P=
0.689), B FTH 78 IV Pl ok 4 5% 2 B I il F AN 5
i FL AR AN . FRA R A P FE AN TR T
REPEAR 73 35T Blomberg’s K {1, Kl L fETE R
EYFnal R 5K E R R, &5 R BRI R

3 A 72 FORAR YL Y% ¥ Blomberg’s K {8

Table 3 Blomberg’s K of leaf senescence phenology of 72 woody plants

2.3 ThREMER RS

KT YA, FHPVE X AR B
BB, VR R AR L SR L 7 do B
& AR AR ) 00 A 3 TR0 S S TR of 1A 8 B (1)
WA R R, AE) I TE P R A B R
Wi o V& AR R S L SR R Rl R 14 do I AR
T TR L S 2R A o YA I AR A 3 R (B 2).

Y3 Phenology stage THEEMIR Function trait Blomberg’s K P

A6 Leaf coloration stage AR5 A Life form #EA Shurb 0.432 0.216
TR Tree 0.454 0.270

H5ZA Fruit type T4 Dry fruit 0.368 0.194

PR Freshy fruit 0.490 0.232

% Deciduous # 4 Evergreen 0.392 0.167

% Deciduous 0.463 0.714

75 Deciduous stage Az yE T Life form WA Shurb 0.162 0.910
FRA Tree 0.398 0.906

HSHA Fruit type F-4 Dry fruit 0.209 0.810

P94 Freshy fruit 0.340 0.461

71 Deciduous H &% Evergreen 0.575 0.205

7% Deciduous 0.415 0.522

3 it

3.1 SERERXEDKEH IR R
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I REFHIE 9—12 A, BITEE s
BEIFE H I LB PR, 52 AR
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A g 2 A A 1) 50%) KT 46 H 34
e 7—9 AU, AT RE S BRI A KA L
s IR R HL 32 AR o SR, 1 i
HUDX PR A o 2 AL, VIR R AL SR o
IR EAACHONRUR, 9 TR, T
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Fig. 2 Differences in autumn leaf phenology of species with different functional types

HR e S o FRAT TR 55 3 B sk ) AR R R A P e
U PY B K B3R B3 A oM . 1X 5 Seyfert!®”)
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