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Diversity of “True” mangroves
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Table: List & Conservation status of the “True” mangrove species at Merbok, Kedah (2013)

“True” Mangrove species (Peninsula Malaysia, Sabah and Sarawak) as defined by Polidoro ef al. (2010)

; & Conservation ; ; 2
Species Family St Malaysia Kedah Merbok Langkawi
1 Acarrhus (icifelins Acanthaceas v N Ay y
) Acanthuy ehracieatus Acanihaceae Y 3 4 3
3 Aceanifius volubilis Acanthaceae N Y "ﬁ]l Absent
: Aerostichunm aureum Pteridaceae y Y Y v
5 Acrogichum speciosum Pleridacene 4y y ".I' 4
i Aegiceras cormiculatum MyTsinacene v Y W y
T Aegleerar flovidun Myrsinaceac ﬁ:f;ﬁ;;i N esabali Ab=ent Absent Abzend
. ;. Dt Defdent i =
H Aglata cucullata Meliaceae TCN Global ¥ % y Ahsenl
9 Avicennia alba Acanthaceae W | Y N
10 AviceRra maria Acanthaceae ] N y )
1 Avicenmia afficinalls Acanthaceae A M y y
12 Avicennia mmpirian Acanthacens N Absent Absent Absent
Critically 1‘,-
i3 | Hrewesiampenau Tihacene ﬂ:ﬁﬁﬂﬁl {8, Kerian, My oceur? Absent Absent
Data Deflcient Perak)
14 Brenwnlowia tersa Tiliaceae - N y 3y o
15 Bruguiera cvlindrica Rhizophoracene 4 . v 3
18 Bruguten: S}lﬂmr.‘nza R]li:znpllura.ecﬂﬁ = Y ‘\.r ‘\II 4/
17 Bruguiera parviflora Rhizophoraceae - v | Y 4y
Critically
Endangered; :
18 Bruguiera haine si Rhizophoraceae TUCN Global N =150 7) N (<50 trees 7) V(3 trees) W (520 trees)
Critically
Endangered
19 Bruguiera sevanenia Rhizophoracene = v y Ay Y
# > % 1, I
Brugutera hybrids'sp nov : Endangered i {
* | & X rhynchopetala) . (Malay sia) L y k
Camipiasteon . Endangered f ' .
21 phillppinense Bombacaceae IUCN Global W {Sabah) Absent Absent Ab=ent
a2 Ceriops decandra Rhizophoraceae [E!:?:,'E[:f:: v it Absern v (new record)



Limitations of the
Current Approach
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Myrmecodia sp (Rubiaceae) in the mangrove forest canopy
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Sonneratia alba

+ Dischidia major

Pulau Ubin, Singapore
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1. Vittaria elongats =

2. Arthropteris tenella (=)

5. Arthropiteris boeckleari (=)

4. Devallia pyxidata (-}

5, Microgorium scandens [-)

b, Dictyveia brownilil -

Y. Pyrrosia confluens +

5. Asplenimm sustralasicum =

O, Aszsplenium polvodon [~}
10, Parsonsia straminsa -

11. Piittosporus undulatus (=)
12. Peperomia leiraphylla =
1%. Polyosma cumminghamii (-}
1k, Pothor longipes -

15, liparis coelogynoides =
16, Depdrobivm speciocsum +
17. Dendrobium gracilicaule
15, Dendrobium teretifol ium
19, Dendrobium pugloniforme
20, Demdrobium heckleri +
21, Bulbophyllue exiguus -
22, Bulbophyllue crassulifolium =
2%, Sarcochilus falcatus +
24, Dendrobiom hecklerl

% Dondroblum Pup_i{ml Cormie {J:I

+ +i+

2{-)

Winter et al 1983. Oecologia

3(-) Dr Klaus Winter &
Prof Joe Holtum
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Macrosolen cochinchinensis

. Host tree: Casuarina




A Eucalyptus tree can Iole,rate over 50% mistletoe




Merbok mangroves, Kedah, Malaysia
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Unimpacted versus Impacted

Unimpacted Impacted

Key Features/Services Major Threats Management Priorities

hlsneroves provide eqzential bt Land clearing for coastal devalopmant
= I-Tl":l : ¥ s Feduction of nutient and
nursary hakitat for comrnercial threstsns large arsa: of mangrove habitat. E} T ey
finfizh and crpstacsan fzheries 2 :
N § . . #;r A I.m:re-aa-ederuﬂ-:unfmm ﬂglf‘.il_‘lﬂ.lll.m.t and E} Restoration by saedling
i |  Mlangroves: provide sediment i '*";}Lfi« ﬁ grazing resubts m high :sdment and Tisting:
ztabilizaticon and wapgping. nutrisns loads to mangrove habitars,

Mangrove Ecosystems g



Aerial plants increased the
biodiversity value of a mangrove
forest in Western Myanmar
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Provide more information about
the biodiversity value of a
mangrove forest



“True” Mangrove species (Peninsula Malaysia, Sabah and Sarawak) as defined by Polidoro e ol (2010

: ; g Conservalion ; # :
Specics Family b Malavsia Kedah herhok Langkawi
- ¢ e e g S v . .
26 | Lelichandvone sparhacea LT - ' Y % '
iz Eycoecaria anallocha Euphorbigces ' 5 W '
Crilicully . .
b4 Hawitiera fomos Stervulivves Enduangered Yy WO Vi e Absent
vlalayda)
[]
2 Llaritiers plodhosz Storvulivecas E'“.J“""%"“d ¥ (Suball Abssenl Alwserl Ahsenl
= TCS Cilnhal Sarawalss
k{1l Hvi iz Dtavealis Srarciliaceas = 1.,.' mr i x.'
5l Kerreledfin e omele] ’lhiraphoracec - 4y Ahsent Ahacnr Ahscnt
al Lumpiitoera littore s Combretncene A 5 Y Yy
53 Lupmniftzera acen o Curnbirel poee ‘-.-' 5 ks N
KR ANy fFumicos ATECHCREE y y " Y
Tndanoereil
i ShaTIENT Ot I Mynaceas e ' bl Absent Ahspnt Ahsent

: i A 5Tt (\'Itl]:lfnn} i '
36 Papagti v ety T.uthraceae y 5 Atsent 7
i Phoesix paluds 5o ATECHURsE Vuloerable o Y W 4
EH Hhfopaeng apdoniara Bhizaphesae e 4y Y ] y
ax Eliizsphora nrrconara Bhisophurawcese - y v Y y
41 Flizoyehioes stvlose Rhiraphoraceic - Yy 4 B y

& . . Eudsungzered i f i i
) - i

B cmmerm fevania Ehisophorace (il sia) Y k] Y Yy

Merbok mangroves: 15t report of a mistletoe
Viscum ovalifolium (dedalu) parasitizing
Rhizophora mucronata.







Epiphytes & Mistletoes
Climbers

Host tree-aerial
plant

“Connections”
Influence the

phySIOIOgy Of Haustoru
aerial plants
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Ferns & orchids



Scurrula parasitica on

Xylocarpus granatum
Viscum ovalifolium on

Rhizophor icul
Slpineliel el i Merbok mangroves, Kedah, Malaysia



| edah, Malaysia




o
>
s
©
=
=
@
i)
Q
X
5
&)
>
o
Lo
)
C
©
S
X
)
i)
S
)
=













Epiphytes & Mistletoes
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Host tree-aerial
plant

“Connections”
Influence the

phySIOIOgy Of Haustoru
aerial plants

2 ‘peﬁtalﬂ' fa -

Ferns & orchids



Old World Tropics



Global mangrove species distribution

(b) Atlantic East | wecih Amarica _—)
Pacific (AEP) [\ amerz . U+ " Lf<'ﬂ
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Le'a_ramng from the
New World troplcs
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Mangrove Hummingbird

(Amazilia boucardi)

http://uniondeornitologos.com/?topic=colibri-de-manglar-amazilia-boucardi
http://birdsofnicoya.blogspot.com/2014/01/the-mangrove-hummingbird.html

Ornithophily



Mistletoes In
mangroves

Boca Chita, Panama



New World
Mistletoes




Salient observations



Certain birds are important for
pollinating certain mangroves
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Pollination
Observations: sunbirds, flowerpeckers and others, pollinate

various Bruguiera species.



Questions: How will the absence of
specific mangrove aerial species affect the
“Eco-system functioning” of the entire
mangrove forests and the adjacent natural
habitats?

For example, the birds that pollinate the
flowers of several Bruguiera species do
feed on the berries of certain mistletoes
that parasitize both mangrove and non-
mangrove (terrestrial forest) trees?



Certain birds are important for
pollinating certain mlstletoes growmg on
mangroves
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Pollin atl on LA AE R
Observations: sunvirs, flowerpeckers and others, polllnate

various mangrove mistletoes.
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The
Common Malayan

mistletoe
(Dendrophthoe pentandra)

: Mlstletoes
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Certain birds are important for dispersal
of mangrove mistletoes’ fruits

crosolen

cac chihensis \_ \"“
- - A

V- ‘
ﬁ g,"" Dendroﬁhthoe

' pentdndra

Fruit dispersal
Observations: sunbirds, flowerpeckers and others, feed on

mangrove mistletoes’ berries.
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Questions:

With the gradual demise of mistletoe
populations (due mainly to anthropogenic
disturbances) Within the back mangrove
forest and Its adjacent terrestrial forest,
what will be reproductive success for
these Bruguiera species?

There are certainly many unanswered and
Interesting research questions about
mangal aerial plants that require future
and in-depth studies.
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Scurrula S@}

b Lt ]lh'i}l o |’
“Bruguiera

Heritiera fomes. .
nost tree =

http://www.merlintuttle.com/2012/10/27/dawn-bats-pollinating-parkia-and-wild-banana/ http://www.ecologyasia.com/news-archives/2003/jan-03/thestar_20030204_1.htm




Connectivity - bats

http://www.merlintuttle.com/2012/10/27/dawn-bats-pollinating-parkia-and-wild-banana/ http://www.ecologyasia.com/news-archives/2003/jan-03/thestar_20030204_1.htm



Take Away Message

« Mangrove Aerial plants

— No vascular connection
e Epiphytes - Truly aerial
* Climbers — ground-based, varying degrees of salt tolerance

— Vascular connection

* Mistletoes — Truly aerial and parasitic; unclear about their salt
tolerance.

o Synthesis of idea(s) arising from field observations

o “Quality” of mangrove forest can, perhaps, be assessed
a concomitant Aerial Plants Biodiversity Checklist, in
addition to the (regular) “Tomlinson” checklist?

o Connectivity between mangrove forests and adjacent

forests (coastal and other terrestrial) is an important
consideration for in landuse planning and conservation.
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an Update of the two IUCN
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Bruguiera hainesii C. G. Rogers

(Berus mata buaya or the
“Eye of the crocodile™)
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Bruguiera hainesii Bruguiera gymnorhiza
(Berus mata buaya) (Tumu merah)




Bruguiera hainesii — emergent trees
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Bruguiera hainesii
(Berus mata buaya)

A - M "L Current tree population
'H. A B e Lo . .
g ﬂw%“mf‘??’ wﬁ]w;;nf;ﬁ s (under-estimation)

s Bangladesh: ?

" Brunei: ?
Fuji: 1+ tree
Indonesia: 05+ trees
Malaysia: 50+ trees
Myanmar: 1700+ trees
Papua New Guinea: ???
Philippines: ?
Singapore: 14+ trees

i Thailand: 20+ trees

Vietham: 5+ trees
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Bruguiera hainesii
(Berus mata buaya)

From Bangladesh, Myanmar to the Solomon islands



FOREST COVER STATUS MAP OF MYANMAR (1989)
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. - Malays

- Watson Class 3 &
Watson ‘Class Flooded By Height above chart - Flooding Frequency B
Class @ datum in feet [me1er3]. (times/month) o
1 ® | Allhighfides 0-8 [2.44] o 56-62 =
2 Medium high fides 2-11 [3.35] | A5-52
3 Nomral high fides 11-13(3.96) N 20-45 I
4 Searing high fides 13-15(4.57] 2-20 I
5 Ahnarmal [eguinactial Tides*] 15 . |

Where can we find Bruguiera
hainesii?

P. Indah, Selarigor, M’

Watson Class 5 |
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P. Manukan,
Sabah, Malaysia
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Sonneratia alba




S. griffithii

S. caseolaris *




Sg Merboks;
Kedah, West
Malaysia




-Gwa, Rakhine.
State, Western
. Myanmar




Sonneratia griffithii
(Perapat daun Iebar)




Conservation measures for




Summary

 With more than 1700 individuals of B. hainesii
found at Western Myanmar, perhaps it is time
to re-visit the IUCN Critically Endangered (CR)
species category?

e B. hainesii trees are not necessarily restricted
to a certain zonation — back mangroves.

* A novel mode of vegetative reproduction was
observed for the knee-roots of B. hainesii.

* Active replanting of B. hainesii can be carried
out using propagules, and rooting of knee-
roots derived saplings.

* We have started to survey & monitor
Sonneratia griffithii throughout its range.

* S. griffithil propagation carried out using
seeds under certain conditions.







Thank You!

jyong@sutd.edu.sg

Iwhyong@gmail.com
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 Small-flowered type < Large-flowered type
— B. parviflora — B. gymnorhiza
— B. cylindrica — B. sexangula

— B. exaristata
(Northern Terr., Aust)

Insect-pollinated Bird-pollinated

B. hainesii
- considered to be the small-flowered type
- BUT, bird-pollinated!

(Noske, R.A. 1993. Bruguiera hainesii: another bird-pollinated mangrove? Biotropica 25, 481-483)
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B. gymnorhiza B. sexangula B. hainesii .cylindrica B. parviflora
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B. parviflora B. cylindrica B. hainesii B. exaristata B. sexangula B. gymnorhiza
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B. parviflora B. cylindrica B. sexangula B. exaristata B. hainesii B. gymnorhiza
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Mistletoe Germination Process
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