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Abstract

Abstract

Mangrove plant Kandelia obovata Sheue, Liu et Yong is a woody plant in
Rhizophoraceae family and Kandelia genus. It has a widespread distribution in China.
Guangdong, Guangxi, Fujian, Taiwan, Hainan, Hongkong and Macao are all of
Kandelia obovata natural distribution places. Zhejiang province also has introducted
Kandelia obovata in 1957. Though Kandelia obovata can successfully self-renew and
reproduce in all of these places, it shows an obvious latitudinal variation, reaching its
maximum development in Fujian and Guangdong provinces. Different from other
mangrove species, it grows not well in Hainan where the biodiversity of mangrove
plants is most in China, main characteristics are little distribution area, limited tree
height and few pure forest. At higher latitude, because of the chilling damage, the tree
height of Kandelia obovata is usually limited to 2 meters or so. Kandelia obovata in
Jiulongjiang estuary (24°23'N, 117°55'E), Fujian province is developed best, reaching
average height to 8.1 meters, and highest height to 10 meters.

Owing to having northmost distribution at higher latitude where other mangrove
species are not able to occur, Kandelia obovata is recognized as the highest
cold-tolerant species in the northern hemisphere. For its bad growth in Hainan, most
scholars believed that the reason is Kandelia obovata can not compete with local
dominant mangrove species, but little discussion in detail. Low temperature is the
main factor limiting the tree height of mangrove at higher latitude, while the reason
that mangrove plant kandelia obovata grows not well at lower latitude and the
mechanism are still in need of discussion. For these reasons, we completed this study.
The primary objective was to study the effect of temperature on growth of mangrove
plants and provide theoretical guides for forecasting that how global warming will
affect the growth and distribution of mangrove plants by comparing the latitudinal
variation of ecophysiological properties such as tree stature, leaf morphology
characteristics, leaf photosynthesis capacity and nutrient use efficiency of Kandelia

obovata in different season. Main conclusions are as follow:
i
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1. Though there was significant difference in sediment nutrient contents of
Kandelia obovata habitat among different latitude, little effect on the latitudinal
variation trend for Kandelia obovata. Tree height, area per leaf, photosynthesis
capacity and leaf nutrient contents of Kandelia obovata showed first rising and then
reducing trend along latitude and most of these parameters were highest in
Julongjiang estuary (24°23'N), showing that Jiulongjiang estuary is best fit for
Kandelia obovata living and also is the latitudinal distribution center for Kandelia
obovata.

2. Chilling in winter had obvious impairment on Kandelia obovata at higher
latitude. (1) Low temperature resulted in leaf scorch, defoliation and bud withering.
Abnormal defoliation disturbed nutrient resorption during leaf senscence. Massive
leaf fall caused by frost added pressure to mangrove under nutrient limitation at their
latitudinal limits. (2) Leaf had to accumulate plenty of nutrients in order to overcome
the chilling damage. (3) Kandelia obovata at higher latitude was subjected to severe
low-temperature photoinhibition. Maximum quantum yield of PSII (Fv/Fm) decreased
to 0.3 or so, Maximum relative electron transport rate (rETRmax) and minimum
saturating irradiance (Ex) were also significantly reduced. Photosynthesis capacity
reduced and even more photosynthesis apparatuses were destroyed.

3. High temperature in summer had obvious suppression on photosynthesis of
Kandelia obovata at lower latitude. rETRmax and Ex were much lower in Danzhou,
Hainan Province and Leizhou, Guangdong Province than in other places, the
photosynthesis capacity was limited and the growth of Kandelia obovata was
inhibited by high temperature and/or high irradiance at lower latitude.

4. Air and seawater temperature together made the current situation of Kandelia
obovata at higher latitude. Waterlogging partialy prevents Kandelia obovata from low
temperature damage.

In conclusion, temperature is the main factor that results in the latitudinal
variation of mangrove plant Kandelia obovata. Kandelia obovata developed best in
Jiulongjiang estuary is because chilling damage in winter and heat stress in summer

didn’t affect the normal growth of Kandelia obovata there. While chilling damage in
v
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winter is the main factor limiting mangrove growth at higher latitude, heat stress in
summer suppresses the growth of Kandelia obovata at lower latitude. Global warming

will be a great challenge of mangrove survival.

Key words: Latitude; Kandelia obovata; heat stress; chilling damage; global warming



i
ok
=
ull

B8 WS

TR 53 A5 7 AT LA U R 0 1 25 O R A R e 0 IR R TR AL
PERE I o ATAR SR i 1 R K . IR BERE A BERR L N B, AR AR AR IR K
TSR, B U A L 22 5% ] DO TN A B U AR R AR 25 R ST s i S 44t
AR, LR bR A Tk A A, BT AR MUR X, A BRI
i 7 A e B BRIET R B TS, AR T RO LR I B AN 2R
2R,

LRI B A e P AT E AV, B s AR R B X e
F a4 AL AR RN T A AT, (R R R BT IR AR . B E
P A2, WAR AR D SRS 2 p (5N HT S 25 R IR A, LRI th
AN LR RRAHLE FL oA X 359 R AR b 1 F B R 0, (AR KR A
RO 1 R A2 B2 72 7, AL AR B3 DO v 43 B 1 IX v FE AN AR K e 7 29 PRI
(faA®, ZHCEF U, IR XA 2 R T BRI, (EREE A T R i K
A AR 34T 7 A ERURASRE O 5T, B2 A LR I AT RE? BE T4l
WLV RK i PR 443 52 222 S X L 08 S 50 Kt LA B AR 20 ) A AR A R 52 A
e A BRAAGR AR T T AR LI HE IR K J 05 TR A8 B AT 48 2 R

1 RIS R R BT SRR

Attt S LR AR OR B AT AE R AL BAZR 2 18], £ 25N £ 255 Z Mk FIK H
BT KPR M 2T AR Y () A 24 3 A B 6 B 1) T R PSR B 1 R BT b, I
L [ LA PR3 A () T B i 22—

LR A AR K R BB R R 1, R SR bk B %
SR E R R o AR A2 D A R ] 2 ) B e B A ) R B R R P
R TR T A X LT R A A R R A T R I S, LD LAY
A TEZ Pty XA 10 LT 7 2 1 3 A PR 2 R AR 2 20, o B —
R e LM AEIRN ST 5, AEELER AR, UK 3 B 22 O 2 e 2K
34 100 IR R SR KL R LT R A A R A3 A 1 3 R Ak R P

1



o i)

i3

221, i Tomlinson P YA LT A 37K RS2 UL BE HhsE 1 LR I 26 BE o3 A
CTAR PR B 28 B 3 A B BRAE B4 H AL 16T S5 IR L ROK IR A I 24T 1156
YRR A E P,

HH T AN R 203 B AU PR % A 10 22 7, SEARAEL A 7 A R AE ROIR VL BE 26 B2 R A T
ML AR . FEIRIBS . T TERRADEEREST . B IR IO R A 55 A ) A
KOIRBL B br KA 2 55 43 B A 2 (A Sk

11 AWEDBSMH RS R ER

BEE 2 RGN, TR T BT RGBT R IE S S kA AR
Gtk A SR FE VA XA 1 0 B el B K 3@ A L 7 5 K 52 30 R
A, AN R NRIAE KR SR AT PR AP 200, B P A 2T () 0 22 R A
B RE AR T R T8 B 4 T v T A T A A Th R R S L SRR T T
A FF oK 282 37 R 400 7 f 4 Bk 10k 8 A i IR ABE AR 00, f R LT Ay 1 94 11
A A R X I,

1.2 SRENAWEYIE REFIHIR M

A RN B A O L, RIS [ 5 K BH G RE, IR iR
B SR L, H2 S AR R 2% ik N SRR T e U AR B S AR 2 — . VDL G
A BN I — IR A B, AROCRESE b e 1 AR 123 X ) AR AR BE TINS5 4 g
1o LS AR iR AT SRR R R, I HLE 52 v SRR K Y A R IR
28 iaRHE KA R ) SR C3 MM R EE R, XE RIS
R B ARE PRI A IE B, AR B AR LRI T TR 1 — &R 513&E S
oG 2 223,

IRV CE A7 J1H A EE RIS R E K 3R o YA arid ol 1R 3t
ATHR TSR Y, T 10T, VFZ BRI RSO S TLT R I — 5. RE
A2 A B AR, 1 AR YR A R oL A . Rl Rh R ek
T & OGRS ET BN TAL, £F8, ZFaP. fFEEm
i EEIZHT AR, AR B4 B R A W A, SR RoE iR
PRI AN AL A SR AR RO AN R T AN R], BT DAL 2B A R il 26 P52t PRI P i A AR S A



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

