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Effects of Climatic Factors on Leaf Discoloration Peak Period of 5 Species
in Macao
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Abstract: Leaf discoloration peak period (LDP) was an important phenological index at the end of plant growth
season. In order to explore the influence of climatic factors on LDP of plants in Macao, China, the LDP annual
changes of five wild plants and their responses to various climatic factors were studied based on the phenological
and meteorological data of three phenological monitoring sites in Macao from 2012 to 2018. The results showed
that the LDP varied among species, which Sapium idscolor, Toxicodendron succedaneum and Homalium
cochinchinenense were in December, Sterculia lanceolata and llex asprella were in May and January, respectively.
The LDP varied among monitoring sites, which I. asprella in Big Taipa Hill was significantly earlier than that in
Ka Ho Hill, while that of Sterculia lanceolata in Guia Hill was obviously earlier than that in Big Taipa Hill. The
LDP was positively correlated with the temperature in spring and summer, while negatively correlated with that in
autumn and winter. The LDP was positively correlated with precipitation in winter and spring, while negatively
correlated with that in summer and fall. The relative humidity was also significantly correlated with the LDP of
these five species. Temperature was the most important climatic factor on the LDP of these five species.
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Table 1 Number of 5 species with discolored leaves from 2012 to 2018

JUBRILAEHL, SRR R AR (23.0 d) -

Wy PRE Number of individual ST A5) b
Species 2012 2013 2014 2015 2016 2017 2018 Mean+SD
fE52%% Sterculia lanceolata 142 43 66 65 112 136 131 99+40.4a
FEEM llex asprella 26 36 30 37 16 14 9 24+11.1b
1124 Sapium discolor 11 13 11 12 13 11 12 12 +0.9bc
KA Homalium cochinchinense 5 5 3 2 4+1.4bc
¥ Toxicodendron succedaneum 4 5 2 2 3+1.2c
HER G AR R R 2 7 B35 (P<0.05). FEM.
Data followed different letters indicate significant difference at 0.05 level. The same is following Tables.
# 22012-2018 4 5 FAEA) AR R
Table 2 Leaf discoloration peak period of 5 species from 2012 to 2018
Wykh A5 Leaf discoloration peak period (d) T4y ki
Species 2012 2013 2014 2015 2016 2017 2018 Mean+SD
FEEM llex asprella 393.1 387.6 382.4 408.5 442.6 399.1 336.1 392.8+31.9a
FAA Homalium cochinchinense 358.6 333.2 342.1 412.3 375.3 357.3 341.0 360.0+27.0b
111541 Sapium discolor 369.8 349.0 357.4 385.5 380.9 365.8 294.7 357.6+30.5b
%4 Toxicodendron succedaneum 367.9 369.8 349.0 352.3 320.7 291.3 292.2 334.7433.5b
B3 Sterculia lanceolata 146.2 134.3 155.5 145.1 137.6 159.2 156.8 147.829.7¢
2 3 20122018 AN [FIREH I Fh iy A €0 B Y
Table 3 Leaf discoloration peak period of common species in different sites from 2012 to 2018
Wi Fedh A5 {4853 Leaf discoloration peak period (d) A5 T2
Species Site 2012 2013 2014 2015 2016 2017 2018 Mean+SD
R llex asprella K1l Big Taipa Hill 382.8 396.2 3645 4046 3863 3754 3361  378.0+226b
JUML Ka Ho Hill 403.4 378.9 400.2 4123 4989 4228 - 419.44+41.6a
111 %411 Sapium discolor KiE 1l Big Taipa Hill 346.3 321.1 349.8 383.0 357.0 369.3 3213 349.7 +23.0c
A1 Guia Hill 389.0 3534 330.3 3876 376.1 383.6 256.7 353.8+47.9¢
JUL Ka Ho Hill 374.0 3725 392.0 3860 4095 3445 3060  369.2434.3c
%4 Toxicodendron succedaneum A1 Guia Hill 369.8 369.5 349.0 3523 321.3 291.3 292.2 335.1+33.7c
JL#il Ka Ho Hill 366.0 370.0 - - 320.0 - - 352.0+27.8¢
{B3E 4 Sterculia lanceolata KiE1l1 Big Taipa Hil 129.0 144.2 160.9  209.9 177.8 192.0 219.3 176.2 433.5d
ALl Guia Hill 158.5 141.9 1327 134.0 81.6 108.5 107.3 123.5425.8¢
L Ka Ho Hill 151.0 116.8 172.9 915 153.6 177.1 144.0 143.8 +30.5de

3.3 IR €8 R HA A A% R P i

AN ]S A PR %o AL A0 A% 8 I A [ 1) 52
M. 5 FE AR RIS YA, /T 1-12 A
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0.01) 8% & # (P<0.05) AR e 1 .
3.3.1 AR
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F)VIIPIR AR 2 B 2 U oG, 5T 8. 94 10,
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Table 4 Pearson correlation coefficient between leaf discoloration peak period and average temperature

Wyl o W1A ®r2fd W3/ wi4H  wis5HA wieA wivHA wi8A w9A #1073 W17 w12 A
Species Chrrent Last Last 2 Last 3 Last 4 Last5 Last 6 Last 7 Last 8 Last 9 Last10  Last11 Last 12
P month month month month month month month month month month month month
1 0.038 -0.704 -0.848" -0.882™ -0.822° 0632 -0.298 0.115 0.918™  0.904™  0.940™ 0.783" -0.053
2 -0.376  -0.925™ -0.925" -0.924™ -0.742 0.366 0.512 0.729 0.947  0.916™ 0927 0495 -0.623

3 -0.826" -0.930™ -0.802" -0.682 -0.239 0.441 0.950™ 0.989™ 0.968™  0.914™ 0200 -0.840" -0.895™

4 -0.968™ -0.920™ -0.911™ -0.667 -0.341 0.729 0.921™ 0.978™ 0.967™  0.776" 0.103 -0.813"  -0.963"
5 0.955™  0.911™  0.800" 0.568 0.052 -0.124 0770 -0.918™ -0.747 0716 -0.195 0.098 0.583

* P<0.05; **: P<0.01, 1: FREM; 20 REAR; 30 (LM 4 B4 50 BOE%E. TRA.

*: P<0.05; **: P<0.01. 1: llex asprella; 2: Homalium cochinchinense; 3: Sapium discolor; 4: Toxicodendron succedaneum; 5: Sterculia lanceolata. The same

is following Tables.
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Table 5 Pearson correlation coefficient between leaf discoloration peak period and precipitation

wre wp  MLA W24 WA W44 W5A WA WA A8A WA #0 AU H12f
Species Current Last Last 2 Last 3 Last 4 Last 5 Last 6 Last 7 Last 8 Last 9 Last10 Last1l  Last12
P month month month month month month month month month month month month
1 0.684 0.167 0448 -0831" -0634 -0325 -0.739 0.708 0.049 0.791" 0.727 0.470 0.808"
2 0.251 -0.050 0481 -0.343 -0.796" -0.483 -0.460 -0.230 0.392 0.864" 0.847" 0496  -0.322
3 0.249  -0.892" -0.874" -0.198 -0.837" 0.305 0.419 0.248 0.811" 0.290 0.444 0.128  -0.010
4 -0.814~ -0.856" -0.736 -0.716 -0.194 —0.003 0.784" 0.657 0.558 0.660 0.125 -0.662 —0.808"
5 -0.276 0.205  -0.367 0651 038 -035 0509 -0559 -0.141 0534  -0.009 0.566 0.023
F 6 AR {5 AR AR BE 1 Pearson A G R L
Table 6 Pearson correlation coefficient between leaf discoloration peak period and relative humidity
Wi w0 1A w2 A W3H ®i4H ®Wi5H Wi6eA wivAH ®m8H ®9H ®i10H ®#i1lA #1283
Species Current Last Last 2 Last 3 Last4 Last5 Last6 Last7 Last8 Last 9 Last 10 Last 11 Last 12
P month month month month  month  month  month  month month month month month
1 0.269 0.076 0.276 -0.415 -0.401 -0401 -0420 0507 -0.296 0.434 0.842" 0.915™  0.908"
2 0.488 0.033 -0.336 -0.149 -0.848" -0.696 -0.440 -0.741 -0.267 0.764" 0.768" 0.606 0.474
3 0.459 -0.310 -0.238 -0.558 -0.374 -0.076 -0.329 0.127 0.854" 0.680 0.994™  0.195 0.304
4 -0.227 -0.529 -0.734 -0.856" -0.653 -0.472 -0.540 0.051 0.757" 0.830" 0.839"  -0.047 -0.291
5 -0.685 -0.529 0.049 0.771" -0.049 -0.084 -0.847" 0.399 -0.120 0.618 0.813" 0.467 -0.091
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