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Tube splits at base
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development

*Made from ‘reef-safe’ pH neutralized concrete.
Stabilizes plant against waves , tides and debris.
«Convex drainage holes provide water exchange while
minimizing washout.

*Can be constructed as permanent or biodegradable. -
*Hollow design creates a controlled space with reduced =~ == = - SRSEERELRIIARNR
competition to facilitate initial root development. Figure 2: Armored cultivator units awaiting

deployment.
Wrack Protection & Anchorinc
Stress relieving hinge a2E
* Modified from REM Method (Riley and S e g e
Salgado Kent, 1999). | "\ T AT
*Fits through top hole in armored cultivator. \ o
Mangrove grows out of the protector after / e

dewveloprment

approximately 12-18 months.

*Hollow steel anchor tube is cut at an angle
to provide access to soil for roots.

*Presently, the wrack protector is designed to
break open and be removed after 3-5 years.

Figure 3: Close up of wrack protection and anchoring system.

Anchor tube is angled at the top to enlarge split in wrack
protector, helping roots access soil inside the cultivator.

Fertilization System

*Delivers slow release fertilizer directly to the roots,

minimizing risk of washout and damage to sensitive =

ecosystemes.

Fertilizer disc made from cement fortified plaster.

*Designed to last approximately 12 months in situ.
»Breaking strength after 12 months: 3-5 kg

Cast with holes to allow root penetration and exchange.

*Disc fits snugly into base of cultivator unit.

Fertilizer amount and spectrum can be customized for

specific projects (e.g. N vs. P limited environments).
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Figure 4. Fert-Discs undergoing
laboratory tests. Note structural integrity
of cement fortified (left) vs. unfortified
(right ) plaster
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Field Pilot Stud
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Figure 5: Juvenile mangroves being transplanted from experimental nursery
(left) into field pilot site. Note use of armored cultivators with and without
wrack protection. (Photos : D. Hudson)

Effect of Planting Depth on
Seedling Growth

Figure 6: Comparison of growth rates
between armored cultivator and controls.
Though average height of juveniles in

/E-'LOO statistically significant (a=0.05, p=0.13)
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Figure 6: Effect of planting depth on seedling 0 | | | 0
growth in experimental nursery area. No Age (days) 0 120 450 580

significant relationships are observed,
although growth may be retarded at depth
extremes. Growth measurements taken at
450 days.

Figure 7: Growth and mortality rate of juvenile mangroves in
experimental nursery. Mortality rate is calculated as percent annual
mortality where the observed mortality rate at each monitoring event

approximation provides best fit to data. Error bars are 1o

Initial Results

«850 units of various types deployed in experimental nursery and field pilot sites at Cayman
Islands Sailing Club, and South Sound (Grand Cayman, BWI) in November, 2006, January
2008, and June 2008

*Growth rates are comparable to controls, and growth and survival are within the range of
expected literature values.

Preliminary results indicate that within the range of conditions observed in this pilot study
(which was very limited) growth and survival are not correlated with each other, or with
planting depth.

*Mortality and growth may be impacted at the extremes of the observed range (and
beyond), but insufficient data exist to draw any statistically defensible conclusions

Future research includes continued monitoring of growth and survival (especially In
response to storms), and evaluation of sensitivity of this technique to variation In
environmental condition such as planting depth, light, soil type and exposure level

Comparjson with Controls

armored cultivator  control (direct plant)

cultivators is slightly higher, the result is not

Average Height (cm)

was standardized against the time between monitoring. Linear growth
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