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Post fire restoration study of ash and moisture variation effects on seed germination of

Colocynthis citrullus and Vigna unguiculata

Appiah Catherine (dtK - IREF FPh) - BIFREA (X - MERE/BR)
Jonathan Castel (dtX - IRiERIFER)

Wild forest fires are drastic annual anthropogenic events that dry up the topsoil and
produce a layer of ash on the soil surface within tropical forest ecosystems. This study is an
experimental undertaking to test the effect of post-fire ash and soil moisture on the seed
germination capacity of the Black-eyed Pea (Vigna unguiculata L. Walp) and Egusi
(Colocynthis citrullus L.). Two native species are here investigated for their suitability for
revegetation of post-fire land habitats in West Africa. Colocynthis citrullus, is a species of
the gourd family Cucurbitaceae and V. unguiculata a high nitrogen-fixing leguminous
species.

The study focused on the potential for seed germination in ash under high and low
moisture conditions within a greenhouse environment during the summer. Seed quality and
purity were evaluated in three pre-experimental trial tests using 0.9 x 1.5 m glass dishes to
determine the viability. The seeds were tested in an incubator above three filter papers
(Whatman 181) moistened with 4.5 ml of deionized water, with 4 replicates of 50 seeds per
test. The temperature within the incubator was monitored and logged every 30 minutes
using a data logging system (TempScan/1000A, 10 Tech, Ohio, and USA). The viable seeds
of the two species were sowed at depths of 0.0 cm, 0.5 cm and 1.0 cm.

The viability rate percentage was 98.6% per 300 seeds. The leguminous species V.
unguiculata exhibited the highest germination percentage at 0.0 cm in both moisture
treatments, but no germination occurred at 0.5 cm and 1.0 cm depth of ash. This is an
indicator showing that the germination capacity of the species was considerably inhibited by
the increasing ash depth. C. citrullus showed a comparatively long dormancy period but
with superior germination percentage at all 3 depths under wet conditions.

Due to the lower seed germination rate for V. unguiculata under high ash depth, the
species might not be easily adapted to ash-covered soils. However, due to significantly (p <
0.0001, Tukey t test) higher germination rates recorded under similar seeding conditions, C.
citrullus could potentially be adapted for post-fire vegetation re-growth within the tropical

forest lands in West Africa.
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Population and Ecological Studies of the Invasive Pioneer Species Chromolaena
odorata and the Application on Post-Mining Land Restoration and Forest
Regeneration

bR -D3FEY - ARATIV - BEHE - KREHKE (LX - RERFBR)

The invasive plant species Chromolaena odorata grows within abandoned mine
lands in Ghana. This study was to determine the suitability of the species for the
revegetation of post-mining land sites and to assess the suitability for forest regeneration
practice. Across 26 study sites in Ghana and 4 sites in northern Australia, the vegetation
cover of C. odorata plants within the surveyed tropical forests were between 60% and 65%
within 10 x 10 m plots. The vegetation cover within the savanna zone plots ranged between
5% and 18%.

An assessment of the germination capacity under salinity stress for seeds sourced
from primary and secondary forests showed that the increased NaCl concentration (0.06 mol
L NaCl - 0.3 mol L ™ NaCl) severely inhibited the seed germination rate especially among
the primary forest seeds. The germination rate was optimized between 0.02 mol L * - 0.04
mol L ™ NaCl. The survey within fragmented forest patches, abandoned mine lands and
marginal areas showed that habitat disturbance within the forest zones may promote the
spread in non-colonized savanna and transitional zones. This may explain the post
disturbance growth vigor among seedlings and mature plants of C. odorata.

Morphometric trait assessment of the forest ecotype of C. odorata showed that
significantly higher (p < 0.0001) leaf area (33.5 cm?) and canopy diameter (120 cm) and
plant height (180.0 cm) comparison to the savanna ecotype leaf area (33.4 cm?), canopy
diameter (46.5 cm) and plant height (119.0 cm). Dense shade, light intensity and other
microclimatic factors like soil conditions and edge effect may have accounted for these
notable differences.

The capacity of C. odorata to colonize bare and degraded post-mining land areas,
including heavy metal soils, underlines its suitability for initial revegetation soil. Though
being a shade intolerant species, the status of C. odorata as a noxious invasive plant will be
resolved in the latter stages of habitat colonization where it could be replaced with alternate

tree species like Leucaena leucocephala and Voacanga africana.



