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Advances in research on water relation of mangrove plants
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Abstract. Mangroves, which grow in coastal habitats affected by tides, have important
ecological functions and biological values. Understanding the water relationships of mangrove
plants is an important area of research. Due to the influence of salty habitats, the water
potential of mangroves is generally low. The water transportation system of mangroves exhibits
high embolism resistance. Furthermore, mangrove water use is conservative, with water
consumption in the low range for terrestrial tropical trees. Mangrove species show high
phenotypic plasticity, high drought and salt tolerance, and diverse water management
strategies in order to adapt to their intertidal environments. Their water transport efficiency is
not low, which can support high photosynthesis when environmental conditions are favorable.
The present paper reviews the characteristics of mangrove water use, as well as water and
salt management strategies. We also propose future research areas on the water relationships
of mangrove plants from multiple perspectives combined with new research techniques.
Key words . Mangroves; Water potential; Cavitation resistance; Sap flow; Salt management
strategy
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Data source literature is shown in Appendix 1" . Containing leaf water potential measured at different
sites at different times ( before dawn or midday, dry season or rainy season) ; line ( median), box
(25% - 75%), whiskers ( non-outlier range ); black circle (outlier). =*, Semi-mangrove. P1.
Pongamia pinnata (L.) Pierre; D1. Dolichandrone spathacae (L. f.) K. Schum.; H1. Hibicus tilisa-
ceus L.; L1. Laguncularia racemosa (L.) Gaertn.; X1. Xylocarpus granatum Koenig.; B1. Bruguiera
gymnorrhiza (L.) Poir.; Ael. Aegiceras corniculatum (L.) Blanco; S1. Sonneratia caseolaris (L.) En-
gl.; B2. Bruguiera sexangula (Lour.) Poir.; Av1l. Avicennia marina (Forsk.) Vierh.; K1. Kandelia can-
del (L.) Druce; R1. Rhizophora stylosa Griff.; R2. Rhizophora mangle L.; Av2. Avicennia germinans
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Fig. 1 Water potential range of mangroves and semi-mangroves
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grandis L. £.)FiZ= H 7k (8.16 + 6.17) kg'®";
Wi 3 T M 2 B AR 20.8 ~ 25.5 cm [y R M #E
( Eucalyptus urophylla S. T. Blake) ( H ¥ H /K &
Jy12.79 kg) 1%,
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Table 1 Comparison of water consumption between mangrove and non-mangrove plants
il My#: DBH H 7k & DWU S E= PN
Species (cm) (kg) Study sites Source
S 4T Avicennia germinans (L.) L. 28 ~53 0.40 ~ 1.50 5 [ 1% 5 W 22 [53]
PR LTI 5.1 ~15.0 0.31 ~ 2.40 [ MY H K [9]
Ly AR ) 11.8 ~ 15.6 3.20 ~ 5.30 PEEWIR [5]
BBy AT ) 15.1 ~ 25.0 3.96 ~ 9.64 JeE kB Bk [9]
Tz TR 23.7 ~ 243 11.50 ~ 30.80 R LW [5]
O san ) 25.1 ~35.0 6.36 ~ 18.48 [ % H ik [9]
PR 4T ) 439 ~ 46.6 40.80 ~ 64.10 s AR [5]
fSRAK Ceriops tagal (perr.) C. B. Rob. 6.5 ~ 8.0 7.50 ~ 10.00 ERREVE S 22 [53]
4152 Rhizophora mucronata Poir. 13.0 ~ 22.0 10.70 ~ 17.60 ENEE PR T R [53]
SEMLLR Rhizophora mangle L. 51 ~15.0 0.83 ~ 6.83 & [ k2 ik [9]
FEM LA 15.1 ~ 25.0 4.32 ~ 6.63 EKEMT Hik [9]
HiJeA Laguncularia racemosa (L.) Gaertn. 51 ~15.0 1.60 ~ 7.16 K Bk [9]
FRA 15.1 ~ 25.0 9.60 ~ 24.93 S [ 4 L3 [9]
A 251 ~ 35.0 15.75 ~ 25.16 EEMD ik [9]
®ili Kandelia candel (L.) Druce <10.0 0.31 ~ 5.43 rp E AR [54]
FHB4E Avicennia marina (Forsk.) Vierh. < 10.0 2.01 ~ 10.61 o AR T [54]
Mz Eucalyptus urophylla S. T. Blake 20.8 ~ 25.5 12.79 o E R [52]
#iA Tectona grandis L. f. 24.8 8.16 + 6.17 2= g Y SR AN [51]
A 26.5 13.56 + 2.71 T = g P XUR A [55]

Notes: DBH, diameter at breast height; DWU, daily water use.
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27%, 16.7%M117.3%"° , B E BHI K T4
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2 H B RK R AR 62.72%;  H <R AH
IE T, KREM( Xylocarpus grantum Koenig.)
M2 H K R 27.41% (R EREHE) .

CIR IR o3 S R ST AR IR 5 14 7K 43R
RAFHER P Y Y 28 S 3R b RS K R T,
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CURPA A 0 0 5 45 SR e B 120 52 i T 6 B g
N TEAFIFMT, rpSEEhE | SR
I, ZIRIDGA RE 15 AR A P R LD A
(I 2), ZRAMAEYIN RO A AR T AL
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RS %00 TR ) 1 3 R PR A R A
T i &R (5.1 ~ 20.3 pmol CO,-m™2-s7") 2
CESIN =2 30 NI TS Sy &

fiEiL5)(22.04 + 1.02) ymol CO,-m™2.s7"" | 1E
TRINGR A Gy 18 e SC BT T HBIX, SRR I R ek
e HARAEAF] 23.71 ymol CO,-m™2-s™', TMi7E
SEEHE AT VGIL O O, B AR OGS R A
11.18 umol CO,- m™-s™"#" %8 2T H 1y () e &
YEH BRI 5 22 5, BAABORPTIPE, $hEE A
FI7K 5 2% (air vapor pressure deficit, VPD) 4
B PR Y G R 2 LR
JKERFEM 17 g/kg 3N % 66 g/kg BF, HEHER
YA HEH (16.4 = 0.6) ymol CO,-m™- s [&
F(7.0 £0.2) ymol CO, - m™?. ™% FE[§ &,
PR LTI ZE I SR (P2 4 mmol - m™ s )
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S, ARG A RE R A KRR

ER 53 RE 2T AR 1Y 52 e 72 AR Bk P 1Y 25 19 4R T
A A AR OO TR 11 2% B A B b R VR B 1Y
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# FRIELIR , B IR SCHR UL RH 2 22) . Sc. Rl C1. 058 ; Tot. M M Tgl. #iA; E1. WG, B2. i,
D1 IREMEA; B1. AHi; Act. ZEE; P1. KT, K1, Bl R3. Z0F%; Aal. KBk, R4, TEL0ME; HIL 4R
W5 XA Aet. MAEMRS; R1. Z00G 2% S2. RS Lt M58, ST, Avi. FIBHE; HIL B,

= ; Non-mangrove species. The data source literature is shown in Appendix 22). Sc1. Scaevola sericea Vahl.;
C1. Calophyllum inophyllum L.; Tc1. Terminalia catappa L.; Tg1. Tectona grandis L. F.; E1. Excoeearia agal-
locha L.; B2. Bruguiera sexangula (Lour.) Poir.; D1. Dolichandrone spathacae (L. f.) K. Schum.; B1. Bruguiera
gymnorrhiza (L.) Poir.; Acl1. Acanthus ilicifolius L.; P1. Pongamia pinnata (L.) Pierre; K1. Kandelia candel (L.)
Druce; R3. Rhizophora mucronata Poir.; Aal. Acrostichum aureum L.; R4. Rhizophora apiculata Bl.; HI1. Heri-
tiera littoralis Dryand.; X1. Xylocarpus granatum Koenig.; Ael. Aegiceras corniculatum (L.) Blanco; R1. Rhizo-
phora stylosa Griff.; S2. Sonneratia alba Sm.; Lr1. Lumnitzera racemosa Willd.; S1. Sonneratia caseolaris (L.)
Engl.; Av1. Avicennia marina (Forsk.) Vierh.; H1. Hibicus tilisaceus L.

B2 AMSIFIMEYRRALEEE

Fig. 2 Maximum photosynthetic rate of mangroves
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