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Reproductive phenological characteristics of hainan coastal Vatica mangachapoi

forest

LU Bing, WANG Na, LIU Shuju, HAO Qingyu "
Ministry of Education Key Laboratory for Tropical Animal and Plant Ecology, College of Life Sciences, Hainan Normal University, Haikou 571158, China

Abstract: Vatica mangachapoi belongs to the Vatica Linn genus of the Dipterocarpaceae family and was once extensively
distributed over Hainan Island, from low to medium altitude. It is now an endangered species and a Il grade key protected
plant in China, due to over cutting for its valuable wood. It exhibits several excellent characteristics, such as strong
adaptability to growth conditions, especially having the ability to colonize poor sandy beach or rocky areas, eventually easily
forming a single Vatica mangachapoi dominant community due to strong natural regeneration, ability to compete and strong
wind resistance. Therefore, it is no surprise that the Vatica mangachapoi forest is distributed over the sandy beach of Shimei
Bay, Hainan Island, China, and is the only patch of natural forest growing on sandy beach environments in Hainan Island.
Now it has become a significant model forest for the regeneration and transformation of manmade shelterbelts and as a scenic
forest in the Shimei Bay tourism area in Hainan Island. The reproductive phenology study of Vatica mangachapoi forest will
help to reveal the biological characteristics of Vatica mangachapoi that allows it to successfully settle and reproduce in arid
coastal beach environments. Our primary objectives were to: (1) Investigate the biological characteristics of Vatica
mangachapoi reproductive phenology, and (2) analyze the response of Vatica mangachapoi reproductive phenology to
temperature changes in the coastal Vatica mangachapot forest of Shimei Bay, so as to supply a theoretical basis for the
protection and management of the Vatica mangachapoi forest and to predict Vatica mangachapoi fluorescence, formation of

red seed calyx, seed rain dispersal periods, etc. The reproductive phonological observations were conducted on the three
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levels of population, individuals and twigs continuously for three years. Thirty individual Vatica mangachapoi were selected
based on systematic sampling and sixty twigs were labeled with two twigs per individual. 3a meteorological data were
obtained from Hainan meteorological Bureau to analyze the interannual phenophase variation. The results showed that the
average reproductive phenophase, numbers of buds in a twig, seed setting rate of young seeds, and seed setting rate of
mature seeds of Vatica mangachapoi were 101d, 133.3, 42.4% and 4.4%, respectively. The population of Vatica
mangachapoi was of la continuous flowering type, but exhibited the obvious concentrated florescence with a bimodal. There
were many flowers in the period of concentrated flowering and few in the non-concentrated flowering period; the flowering
time exhibited an obvious asynchronicity among individuals and between twigs on each individual. There was a significant
difference in the numbers of flowers and seeds between the harvest and lean years; the rainfall in one month before buds
occurred had no obvious effect on the flowering phenophase, but the monthly average temperature did have an obvious
effect. When the monthly average temperature in March and April in the month before buds appeared was higher than 24°C
and 26.4°C , respectively, the flowering phenophase progression was obvious, but the flowering phenophase was delayed
when the temperature was lower. These results demonstrate that the response of the flowering phenophase progression and
delay based on the rise and fall in temperature was nonlinear, and the bimodal phenophase and seed dispersal period were a

benefit to successful Vatica mangachapoi seed germination and growth on the seasonal dry sandy beach.

Key Words: Coastal Vatica mangachapot forest; reproductive phenology; Hainan Island
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Table 1 The quantity of buds and mature seeds in twigs

. Fric/h G B /B2
TR MEPEC ey e PRTE gpems geox
o REHUNB TR et YR wo AR o
AR NG N . AL Seed setting Seed setting
Numbers of Flowering rate Mean numbers ~ Mean numbers
Year . Numbers of ; Mean numbers rate of young rate of mature
twigs labeled . . of twigs . of young seeds of mature seeds
flowering twigs of buds per twig . . seeds/ % seeds/ %
labeled/ % per twig per twig
2010 28 20 71.4 203 + 201.46 39 + 38.45 2+ 3.17 19.2 1.0
2011 56 54 96.4 114 + 56.22 82 + 53.02 8 + 3.96 71.9 9.8
2012 60 15 25.0 83 + 71.52 30 + 27.57 2+ 1.99 36.1 2.4
il 48 29.7 61.9 133.3 50.3 4.0 42.4 4.4
Average
F2 L 3a FEESIERLER
Table 2 The comparison of flowering synchronicity in twigs for 3 years
2 B IE 2 KA ' N
" RAIF 1B g B ENGEEIT
AR . Synchronous Asynchronous
Flowering only . . Asynchronous
Year twies ¥ flowering for flowering for od
one twig/% 2 twigs/% 2 twigs/% peno
2010 33.3 66.7 0.0 0.0
2011 7.2 82.1 10.7 1.0
2012 50.0 40.0 10.0 6.0
44 Average 30.2 62.9 6.9 2.3
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Fig.1 Vatica mangachapoi flowering phenology process

a: BAETIH early period of buds;b: 77 bud period;c: WAL initial period of flowering;d: BB full flowering period;e: M withering
period ;f: G RAIW] early period of young seeds;g: %FH1 ] (% HAE 4L ) medium period of young seeds ( calyx lobes changed red) ;h: F A2

mature period of seeds; i: /INEFRICHBLL sites labeled in twigs
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Table 3 Individual reproductive phenophases of Vatica mangachapoi

2010 2011 2012
AEFE W Bud period 04-17—05-25 04-18—05-24 04-15—05-27
YA AL Initial flowering period 04-24 04-25 04-22
JEAE) Full flowering period 06-17—06-24 06-21—27/6 05-19—05-27
2 A6 Final flowering period 07-10 07-12 07-15
LI Young seed period 06-12—07-26 06-15—07-20 05-27—07-15
SR Mature period of seeds 07-31 07-26 07-22
YIBEWI RS2 ] Duration of phenophase/d 105 99 98
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Table 4 Dynamic change of Vatica mangachapoi reproductive phenophase

551 R 22 fHFh T
TR AR A

Withering Mature period ~ Mature period

514t 524t
g0 LR R AR R
Year/a Bud peak on Bud peak on

CAE 524t
REAE AL
Full flowering ~ Full flowering

IR

Initial flowering

first batch second batch period on first batch  on second batch period Of seeds on of seeds on

first batch second batch
2010 04-21 09-12 04-17 05-06 06-19 07-10 07-31 08-13
2011 04-24 06-18 04-18 05-15 06-26 07-12 07-26 08-28
2012 04-18 05-22 04-15 05-05 05-27 07-15 07-22 08-11

3.5 A AEXT TR )

W 5E 25 WA W) AL 10 5 A 0T R B 300 A 1 34 A0 S M OGS i 2R D Y BV H B0 A
el T R ACRE B W R AR 4—S5 A0y, AR SC B R AETE AT — AN A L B 3 4 AR SR
IR RAEX I AE e, 3.4 Ay A BB B R, 2010 4ERER S 3a 9B REEE, 2011 4ER
AR, 3 4 A6 A B R LE 2010 4R R4 BIMK 2.7 € F1 1.2 °C 107 2012 4ES A e e, o2 4 A4
AIREE 2010 4ERIIE 0.8 °C (£ 5), M 2011 4EH 2010 4F 3 4 A Gy IRWAK, 2011 4E AL e 2010
AEHIHER T 9 d F1 7 d;2012 4F5 2010 4R 3 A S EAE Y, 565 1 LB AE AR AE R, H 4 AHRRS
20104F [A] 1 /50.8°C , S5 24tk S AL A BRI 123 d 45 2L 3% B I B T /50 2 b 3R 8 28 {1 XoF 46 4 4 19 1) 52 il i
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Table 5 The impact of temperature and rainfall on the full flowering period

il 3AG 520104 4 A 520104 3 HAMG 4 Ay 51 CURE 50 it 5 2 41t
Yf PR, 3 A% P 4 Aty MeAkd, Bk AL AL A AR
ear < WE/C RE/C O EZ/C mm mm R REd ’ R/
2010 24 - 26.4 - 0 255.9 05-06 - 06-19 -
2011 21.3 -2.7 25.2 -1.2 226.7 51.4 05-15 -9 06-26 -7
2012 24.2 0.2 27.2 0.8 66 301.3 05-05 1 05-27 23

7 :b

f AE 23.2 -0.8 26.3 -0.1 97.6 202.9

verage

3 A 445 Average temperature in March; 5 2010 4F 3 H {/ #li 2% Temperature difference with March of 2010; 4 A {33 Average
temperature in April; 52010 4 4 A iR Temperature difference with April of 2010; 3 H 437K 5 Rain fall in March; 4 H {3 B 7K it Rain fall in
April; 55 1 HLEEAEH] Full flowering on first batch; 5 1 #tEEAEWI AR [F]2E Asynchronous dates of full flowering period on first batch; £ 2 b B AL Full
flowering on second batch; 55 2 #LEEAE WA AS[E 2 Asynchronous dates of full flowering period on second batch
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