Everglades CISMA’s Effort to Eliminate Exotic Mangroves
Dennis Giardina (FWC ) - Tony Pernas (NPS)
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Bruguiera gymnorrhiza Lumnitzera racemosa



A mangrove is a tree, shrub, palm or
ground fern, generally exceeding one
half meter in height that normally
grows above mean sea level in the
intertidal zone of marine coastal
environments and estuarine margins.
A mangrove is also the tidal habitat
comprising such trees, shrubs, palm
and ferns.
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Mangroves of the World (United Natlons 2007)

Acanthus ebracteatus
Acanthus ilicifolius
Acanthus xiamenensis
Acrostichum aureum
Acrostichum speciosum
Aegialitis annulata
Aegialitis rotundifolia
Aegiceras corniculatum
Aegiceras floridum

. Avicennia alba

. Avicennia bicolor

. Avicennia eucalyptifolia
. Avicennia germinans

. Avicennia integra

. Avicennia lanata

. Avicennia marina

. Avicennia officinalis

. Avicennia rumphiana

. Avicennia schaueriana

Bruguiera cylindrica

. Bruguiera exaristata

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

. Bruguiera gymnorrhiza
Bruguiera hainesii
Bruguiera parviflora
Bruguiera sexangula

Camptostemon philippinensis

Camptostemon schultzii
Ceriops australis
Ceriops decandra
Ceriops somalensis
Ceriops tagal
Conocarpus erectus
Cynometra iripa
Cynometra ramiflora
Excoecaria agallocha
Excoecaria indica
Heritiera fomes
Heritiera globosa
Heritiera kanikensis
Heritiera littoralis
Kandelia candel

Laguncularia racemosa

43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Lumnitzera littorea Sonneratia alba

Lumnitzera racemosa * 62 Sonneratia apetala
Lumnitzera x rosea * 63. Sonneratia caseolaris
Nypa fruticans * 64. Sonneratia griffithii
Osbornia octodonta * 65. Sonneratia x gulngai
Pelliciera rhizophorae * 66. Sonneratia hainanensis
Pemphis acidula * 67. Sonneratia ovata

Rhizophora x annamalayana * 68. Sonneratia x urama

Rhizophora apiculata * 69. Xylocarpus granatum
Rhizophora harrisonii * 70. Xylocarpus mekongensis
Rhizophora x lamarckii e« 71. Xylocarpus rumphii

Rhizophora mangle

Rhizophora mucronata

Rhizophora racemosa
Rhizophora samoensis
Rhizophora x selala
Rhizophora stylosa

Scyphiphora hydrophyllacea #
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Mangroves of the New World (United Nations 2007)

Acrostichum aureum
Avicennia bicolor

Avicennia germinans
Avicennia schaueriana
Conocarpus erectus

Laguncularia racemosa
Nypa fruticans -
Pelliciera rhizophorae

O 0 N O U A WwNhE

Rhizophora harris

10. Rhizophora mangle .

11. Rhizophora race



Are mangroves in the tropical Atlantic ripe for
iInvasion? Exotic mangrove trees in the forests of
South Florida

James W. Fourgurean, Thomas J. Smith Ill, Jennifer Possley, Timothy M.
Collins, David Lee, Sandra Namoff

Abstract

Two species of mangrove trees of Indo- Pacific origin have naturalized in tropical Atlantic
mangrove forests in South Florida after they were planted and nurtured in botanic gardens. Two
Bruguiera gymnorrhiza trees that were planted in the intertidal zone in 1940 have given rise to a
population of at least 86 trees growing interspersed with native mangrove species Rhizophora
mangle, Avicennia germinans and Laquncularia racemosa along 100 m of shoreline; the
population is expanding at a rate of 5.6% year '. Molecular genetic analyses confirm very low
genetic diversity, as expected from a population founded by two individuals. The
maximumnumber of alleles at any locus was three, and we measured reduced heterozygosity
compared to native-range populations. Lumnitzera racemosa was introduced multiple times
during the 1960s and 1970s, it has spread rapidly into a forest composed of native R. mangle, A.
germinans, Laguncularia racemosa and Conocarpus erectus and now occupies 60,500 m? of
mangrove forest with stem densities of 24,735 hal. We estimate the population growth rate of
Lumnitzera racemosa to be between 17 and 23% year *. Populations of both species of
naturalized mangroves are dominated by young individuals. Given the long life and water-
dispersed nature of propagules of the two exotic species, it is likely that they have spread beyond
our survey area. We argue that the species-depauperate nature of tropical Atlantic mangrove
forests and close taxonomic relatives in the more species-rich Indo-Pacific region result in the
susceptibility of tropical Atlantic mangrove forests to invasion by Indo-Pacific mangrove species.
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Mangroves as alien species: the case of Hawaii

JAMES A. ALLEN U.S.D.A. Forest Service, Institute of Pacific Islands Forestry, 1151 Punchbowl St.,
Rm. 323, Honolulu, HI 96813 U.S.A. email: jimallen@gte.net

Abstract. Prior to the early 1900s, there were no
mangroves in the Hawaiian Archipelago. In 1902,
Rhizophora mangle was introduced on the island of
Molokai, primarily for the purpose of stabilizing
coastal mud flats. This species is now well established
in Hawaii, and is found on nearly all of the major
islands. At least five other species of mangroves or
associated species were introduced to Hawaii in the
early 1900s, and while none has thrived to the degree
of R. mangle, at least two have established self-
maintaining populations (Bruguiera gymnorrhiza and
Conocarpus erectus). Mangroves are highly regarded
in most parts of the tropics for the ecosystem services
they provide, but in Hawaii they also have important
negative ecological and economic impacts. Known
negative impacts include reduction in habitat quality
for endangered waterbirds such as the Hawaiian stilt

(Himantopus mexicanus knudseni), colonization of
habitats to the detriment of native species (e.g. in
anchialine pools),
archaeological sites, and causing drainage and aesthetic
problems. Positive impacts appear to be fewer, but
include uses of local importance, such as harvesting B.

overgrowing native Hawaiian

gymnorrhiza flowers for lei-making, as well as some
ecological services attributed to mangroves elsewhere,
such as sediment retention and organic matter export.
From a research perspective, possible benefits of the
presence of mangroves in Hawaii include an unusual
opportunity to evaluate their functional role in coastal
ecosystems and the chance to examine unique or rare
species interactions.

Key words. Species introductions, alien species,
Hawaii, Rhizophora mangle, Bruguiera gymnorrhiza,
Conocarpus erectus, mangroves.
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Fig. |. Approximate locations of known mangrove stands in Hawaii. Map is updated from Wester (1981) with information
obtained directly by the author and from consultation with individuals familiar with specific islands.
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Total Lumnitzera removed by

contractors
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Range of Lumnitzera racemosa
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Range of Bruguiera gymnorrhiza
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National Tropical Botanical Garden

This Week in Horticulture: Red-flowered mangrove (Bruguiera gymnorrhiza):
A Follow-up Report David Jones, Curator of Living Collections
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Shown above is the seven member interagency team who assisted the garden resample and manage the
population of red-flowered mangroves thriving in the mangrove preserve, in late May. The piles of green
debris next to the group are what remain of Bruguiera after measuring and destroying (by uprooting, cutting,
and/or herbiciding) all 85 trees, saplings and seedlings found in the preserve.
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Model 1: Absence of Yellow crazy ants

1. Red crabs consume live and dead leaf and plant
material resulting in low levels of litter \bnd
other detritivores -a

|
|

2. Red crabs consume seeds and seedlings
reducing recruitment

3. Red crabs consume invertebrates including
introduied species such as the African land

snail

4. The result of red crab feeding is a simple
forest structure with sparse understorey
and ground cover. *

Model 2: Yellow crazy ant super colonies

1. Yellow crazy ants feed on secretions from
scale insects @ and form super colonies

2. Yellow crazy ants feed on red crabs and
reduce the population

3. In the absence of crab predation, plant
recruitment I and leaf Iitter\‘{ increase

4. Increased recruitment results in increased
understorey and groundcover,

5. Increased habitat and food, together with
decreased predation, increases numbers of
other introdyced species such as the African |
land snail and giant centipede L .-
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Native Range of Nypa fruticans




Nypa fruticans in Native Habitat
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1310 AMERICAN JOURNAL OF BOTANY [Vol. 96

A Attaleinae

® Nypa

Fig. 7. Previous reports of fossil fruits and pollen of Attaleinae and Nypa. The pollen records are indicated by a white dot in the middle of the
symbol.




Nypa fruticans in Nigeria and Cameroon
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Germination
PETER R. BACON
Of N yp a Department of Life Sciences

University of the West Indies,

St. Augustine, Trinidad

W @
f r u t’ cans I n pbacon99@hotmail.com
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1. Map of Trinidad, 9
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Current

site.

The first record of germination by beach-stranded propagules of the palm Nypa on a
Caribbean shore is reported. Dispersal patterns indicate an origin from West Africa, and
it is suggested that this might be evidence of the potential for recolonization of the

western tropical Atlantic by this species.




Principes, 35(3), 1991, pp. 127-132

Nypa in the Mangroves of Central America:
Introduced or Relict?

NorMAN C. DUKE

Smithsonian Tropical Research Institute, Balboa, Republic of Panama
(Postal address: Unit 0948, APO A4 34002-0948, USA)

Nypa fruticans Wurmb. is well-known
within the tropical Indo-Western Pacific
region as the mangrove palm (Tomlinson
1986). It occurs there in protected, brack-
ish, estuarine locations, and is distributed

scientific interest. The present finding rep-
resents the only known occurrence of the
palm in the Neotropics.

At the time of discovery, around April-
May 1989, many palms were flowering
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PRINCIPES [Vor. 85

1. The map loeates the smail, but well-established population of mangrove palm, Nype fruzicans, found in

April 1989, The site was alongside a small tidal stream, Rio Majugual, close to Colén on the Caribbean coast of

Panama. Mature trees carrying msny seeds, and swrounded by numerous seedlings, were found at the upper

tidal reach (sitc 1), while only immature treea were observed downstream from & road bridge, extending to the

Folk River estuary (site 2 and 3). The map also shows the proximity of surrounding mangrove forests (stipled)
and *‘built-up™ areas (diagonal shading), including major roads and a civil airport,




Nypa fruticans at Fairchild Tropical Botanic Garden













Nypa fruticans at I\/Iontgomery Botanical Center
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The thousands of
taxa awaiting
import for which
we have little
basic life history
info little to go
on for any sig.
level of
management

Eradication

THE INVASION CURVE

Containment

Asset Based Protection
& Long-term Management

Spedies Small number of localized

absent populations; eradication
possible

Rapid increase in distribution
and abundance; eradication
unlikely

Invasive species widespread and abundant; Long-term
management aimed at population suppression and
asset protection

Introduction

TIME -

CONTROL COSTS -
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Pelliciera rhizophorae
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Pelliciera rhizophorae (Tea Mangrove)

Rhizophora mangle (Red Mangrove)

Rhizophora stylosa (Stilted Mangrove)
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ey, Tangrove, at

Abstract
Bruguiera gymnorhiza can be cultivated easily under simple growing
conditions.

Soil & Fertilizer

One of the most important criterium for a successfull long term
cultivation of Bruguiera gymnorhiza with magnificent growth is to offer
the right kind of soil substrate with a numerous amount of the right
nutrients. We recommend Mangrove Mud Special with which we have
excellent results in growing Bruguiera gymnorhiza. Mangrove Mud
Special is a long term fertilizer that can be used pure or stretched with
sand. The less stretched Mangrove Mud Special is the more effective it
is and the easier it is to cultivate Bruguiera gymnorhiza.

Air temperature

Air temperature should be around 22 to 30°C. Not at any time the
temperature should fall below 10°C. Short temperature drops for a few
days down to 15°C are normally no problem and can be handled pretty
well.

Water temperature

Water temperature should be around 20 to 28°C. Not at any time the
temperature should fall below 10°C. Short temperature drops for a few
days down to 15°C are normally no problem for Bruguiera gymnorhiza
and can be handled very well.

Humidity

Humidity should be around a minimum of 50 percent. The higher
humidity is the better it is for Bruguiera gymnorhiza and its growth. Too
low humidity can be a reason for Bruguiera gymnorhiza to have
shriveling shoots which then can not develop properly. In most cases a
sprayer helps to increase the local humidity.

Light

Light plays an important role in keeping Bruguiera gymnorhiza
successfully and is directly related to the growth. Bruguiera gymnorhiza
can be grown successfully by daylight during the whole year but shows
its full glory at a daily light period of 10 to 12 hours. An additional or
total illumination by an artificial lighting system is recommended,
especially in places outside of the thirtieth latitude.

Artifical lights should have a light spectra of about 5000 to 13000
kelvins. Experience has shown that HQI (Metal Halide) or HPS (High

Pressure Sodium) lights in the just-called range achieved best results.

T5 fluorescent lamps also achieved good results in growth of Bruguiera

introduction
distribution
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flowers
fruits
seeds
trunk

soil

growth
usage

Growth field

Aquarium

Bruguiera gymnorhiza perfectly can be grown in any kind of aquarium
whether seawater aquarium, brackish water aquarium or freshwater
aquarium. The implementation of Bruguiera gymnorhiza into your tank
is generally absolutely easy. Bruguiera gymnorhiza has rapid growth
and filters nirite, nitrate and phosphate pretty good.

Mangrove Basin
Cultivation of Bruguiera gymnorhiza in a mangrove basin is very easy.
Socialization with other mangrove species is no problem.

Vivarium

Due to the increased humidity in a vivarium Bruguiera gymnorhiza can
be grown perfectly in a vivarium. Keep in mind cutting shoots right on
time before the plants get too big.

Terrarium

Generally a tropical terrarium offers very good growing conditions for
the Oriental Mangrove. Bruguiera gymnorhiza is a great appearance in
such a tropical terrarium, especially near or in the water part of the
terrarium. The animals of the terrarium will love the variety. Keep in
mind cutting shoots right on time before the plants get too big.

Indoor plant / Conservatory

Due the robustness of the Oriental Mangrove, Bruguiera gymnorhiza is
one of the few mangrove species that can be grown as an indoor plant
on the window sill or in a conservatory. It is important that the
Bruguiera gymnorhiza is grown from a propagule to make sure that the
Oriental Mangrove can adapt to the individual conditions like fluctuating
temperatures or daylight hours from first day on. To support the growth
during the whole year the temperature can be supported by a heating
system and the daylight hours by artificial lights to make sure that the
Bruguiera gymnorhiza receives 10 to 12 hours light daily.

Further details about keeping mangroves are shown detailed and clearly
here

Salt
We recommend brackish water with a salinity of 10 to 25 grams not
iodized 7

Plants
Bruguiera gymnorhiza plants are available on our webshop.

Propagules
Bruguiera gymnorhiza seeds are available on our webshop.
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Seller : seedstogrow (715 %) 95.8% Positive feedback
Q) Save this Seller | Contact seller | See otheritems | Visit store

Nypa fruticans Wurmb 3 Seedlings Nypa Atap palm Nipa palm Mangrove palm
Rare

Condition

Quantity 9 available
25 sold / See feedback

Prices US $32.89 m
Add to cart

© Add to watch list

100% buyer satisfaction 25 sold More than 73% sold

Shipping: $30.00 Standard Shipping from outside US | see details
See details about international shipping here (7]

de See exclusions

Delivery Estimated between Fri. Nov. 16 and Thu. Dec. 13 @
Please note the delivery estimate is greater than 4 business days.

Payments: |PayPall |VISA E 'w DISCOVER.
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