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Abstract: In order to understand the effect of extreme climate events on plants, the phenology at flowering period
of 10 species in Ka Ho Hill, Macao were observed from 2012 to 2017. The results showed that the flowering
period of 10 species was usually from March to September, in which that of 4 species was in May. The flowering
period of the plants has been significantly advanced or delayed by extreme heavy rainfall in early spring of 2013
and 2016. There were significant relations between flowering period of 9 species and monthly mean temperature
or monthly precipitation in autumn and winter of last year and 0—2 months before flowering period. In addition,
there was not distinct difference in flowering period of plants between temperature and precipitation, but
late-flowering species were relatively sensitive to precipitation. Therefore, these would provide references for
ecological restoration and selection of garden tree species in Macao and neighboring islands.
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Fig. 1 Flowering period in 20122017 of 10 species of coastal forest community in Ka Ho Hill
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Table 1 Number of individuals, peak dates of flowering, and interannual standard deviation (SD) of 10 species in Ka Ho Hill, Macao

W 7S HACWIR %L Days of flowering period bR

Species ,ﬁ‘,g?;?jlj;;; 2012 2013 2014 2015 2016 2017  “FJ Mean ii?:t?;i
WiTH%E Zanthoxylum nitidum 7 81.7 84.2 76.3 81.8 81.2 95.5 83.45 6.45
HEF Gardenia jasminoides 3 1133 1115 1217 1140 1210 1225 117.33 491
G5 Acacia confusa 35 1111 1244 1278 1249 1273 1186 122.35 6.41
32 Sterculia lanceolata 10 1128 1635 1200 1284 1370 1223 130.67 18.03
JLT Psychotria asiatica 21 1480 15325 1513 1442 1443 1342 145.88 6.78
I 45HBk - Syzygium kwangtungense 6 158.0  153.0 14655 1435 1548  146.3 150.35 5.72
M43 llex asprella 6 1261 1455  166.8 2047  158.0  146.3 157.90 26.71
%t H¢ 4% Litsea oblongifolia 110 1919 2040 1966 189.0 1818 1964 193.28 7.59
E#k Mallotus paniculatus 19 2721 2457 2589 2649 1933  219.1 242.33 30.41
TSR Schefflera octophylla 12 3390 3023 3442 3407 324 303.6 325,63 18.88
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Table 2 Correlationship between flowering period and monthly precipitation

ity RSB W SR M N, 1T g T R A
DL BT T ER AR BA R /N o LT BRI S
2 HiMpoKE R EE MK, 2013 4 2 H KK E
SRS, JUTRETEI I T BEHEE . RO
MEAEIHE 4 ARE 2R E MK, 201344 H
AEFEE G, BRI B R . 1Y
BIA e 15 9 A B /K 5552 M 5%, 2013 4
9 HB&KMmE, TYIA K BACHASERT T 28 d. FIHHk
IR 6 218 H, H5 6 718 H M F/KHR A E
FAMIE, ULIABZREACHART 0~3 /N H I /KT
DL A3t AT AE, 110 2016 FHFF I K 7 H
W%, EMEEAEA B 3R BT T 53.7 d. 34 A
AR S B4 11 H 3R 2 835 7R 5%, 17 2015
1L A AR SR RS, RIS AR 2016 1)
BACHAPERT 13.6 d; H—J50H, SIS 2484 H
IRE/KI B —E R AR, A 2013 45 2 H KR
WG, 3-6 H B AKCIRIRIG 214, 5f i s Bl
TERMEEEAEI, DI 2 A BOKE R, &
i A TR KA 5 R A 1 A2 52 2O PR i«
AT Y BEACHITE 6 H 1 HZ BifER FA4e

F4E Last year

4E Current year

9 10 11 12 1 2

4 5 6 7 8 9 10 11

ks -0.397 -0.025 0553 -0.673 -0.348 0.483
Zanthoxylum

nitidum

e 0.601  0.131 -0.302 0350 0.312 0.704
Gardenia

jasminoides

EVEAEE 0.300 -0.294 -0.620 0.893" 0.264 -0.172
Acacia

confusa

B 2 -0.467 -0.083 -0.219 0218 0.088 -0.633
Sterculia

lanceolata

S 0.208 -0.309 -0.035 0467 -0.154 -0.933"
Psychotria

asiatica

IR Rk -0.278 0.687 -0.156 -0.306 0.428 -0.384
Syzygium

kwangtungense

& 0.064 0416 -0.321 0469 -0.017 0.132
llex asprella

Sk 0.080 -0.686 0.747 -0.058 -0.810 -0.468
Litsea

oblongifolia

=k 0.153 -0.600 0.638 -0.125 -0.739 -0.402
Mallotus

paniculatus

S B A 0.489 -0.121 -0.148 0.309 0.015 0.005
Schefflera

octophylla

—-0.290

0.320 -0.39%

0.557  -0.692 0.600

0541  -0.085 0.659

0.131 0.286 0.691

0.369 0.945™  -0.226

-0.143 -0.806 0.195 -0.328

-0.279  -0.047 0.666 -0.261 0.431

-0.809 0.124 0.221 -0.871" -0.017 -0.946™

-0.359  0.010 -0.161 -0.541 -0571 -0.378 -0.935™ 0.320 -0.160

*: P<0.05; **: P<0.01
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Table 3 Correlationship between flowering period and mean monthly temperature

F4E Last year

M4 Current year

9 10 11 12 1 2

4 5 6 7 8 9 10 11

Zakan 0.107 0570 -0.222 0.891" 0.635 0.399

Zanthoxylum
nitidum

War -0.227 0.401 -0.027 0.375 0.541 0571 -0.624

Gardenia
jasminoides

BIEAIE 0254 0478 -0.168 -0.236 0361 0.067 -0.047

Acacia

confusa

S 0.118 0.248 -0.172  0.159 0.103  0.658
Sterculia

lanceolata

LA -0.332 -0.600 -0.113 -0.689 -0.609 0.055
Psychotria

asiatica

T 2Rk -0.509 -0.761 0.587 0.104 -0.767 -0.314 -0.362

Syzygium

kwangtungense

M- 235 0.797 0527 -0.097 -0468 0.334 0.204
llex asprella

B -0.398 0.063 -0.868" 0.101 0.256  0.619
Litsea

oblongifolia

1Ak -0.007 -0455 -0.347 -0.701 -0.387 0.195
Mallotus

paniculatusc

LY N 0.098 -0474 0272 -0.843" -0.495 -0561 -0.339

Schefflera
octophylla

0.366

-0.341 -0.225

-0.882" -0.558

-0.466  0.086

-0.012  0.050

0.118 0.367 0.875

-0.754 -0.626 -0.418 -0.532

0.027 0.477 -0.231 -0.202 0.552

0.636  0.856" 0.301 0.603 0.250 -0.004 0.212 0.599

*: P<0.05; **: P<0.01
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