Highlights of ongoing research of the world agroforestry centre in Indonesia

“In the first years of ICRAI’s
work in Indonesia, the Alter-
natives to Slash and Burn (ASB)
research (Phase 1&II) identified
rubber agroforests as a win-win
for profitability and environmental
services, compared to food crop
systems. Is woody plant regene-
ration really comparable to natural
forests?”

“The background for my PhD
research is that biodiversity loss in
Indonesia is alarming, both by loss
of overall habitat (‘deforestation’)
and by loss of quality of remaining
forests. Rubber agroforests have
become a major reservoir for the
original diversity of lowland
forests. However, data refer only
to ‘plot level” analysis

“The objective of my research
therefore is to assess the potential
of rubber agroforests as refuge for
regeneration of forest woody
species, looking at both plot and
landscape scale diversity. The data
set was collected to characterize
RAF richness as well as
differences with natural forest.”
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“Research focussed on Muara
Bungo district in Jambi (Sumatra).
It involved rubber agroforest
(RAF) and forest plots of multiple
locations — all together 108 plots
were characterized. However,
natural forest not available for
comparison at all locations.”

“The floristic survey used the
variable-area method developed
by Douglas Sheill (CIFOR), and
included all saplings of woody
plants, with a minimum height of
1 m and a maximum stem
diameter of 3 cm.”

“Further data included the canopy
structure, soil characteristics, age
of the rubber agroforest and its
history (derived from forest or
from eatlier agriculturally used
land), current tapping and ma-
nagement regime. A database of
dispersal modes of trees was based
on fruit characteristics.
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“Analysis of the data set has not
yet been completed, so the
following results are indicative
only. The total number of woody
plant species found in the rubber
agroforests matches that of forest,
but the total sampled area is lar-
ger. The confidence intervals of
‘rarefaction’ results (corrected for
sample size) overlapt.”

“Except for rubber, the ‘invasive
exotic’ Hevea brasiliensis, all
woody plants belong to the
indigenous flora. There is little
difference in the lists of the 10
most common plant families, but
only 1 species occurred in the top

10 of both habitats.”

“Further analysis aimed at
comparing frequency of occur-
rence (at plot level) and the
abundance of the trees once they
are present in a plot. 77 and 85%
of the tree species is ‘rare and
scarce’ for forest and RAF,
respectively; only 20 and 11%, res-
pectively, is ‘frequent and abun-
dant’. No major difference, thus.”
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“A comparison of ‘Hubble-
graphs’ for both systems reveals
that the rubber agroforest is only
slightly below the natural forest in
its diversity profile; there is no
indication at all of the ‘truncation’
that is typical of ‘habitat islands’.
Both habitats have access to the
tull regional species pool.”

“Some difference in dispersal
mode of the tree species was
found: as expected the RAF has
more wind-dispersed, small-
seeded (early succession stages)
trees and less large-seeded non-
dispersed (‘autochory’) trees
(typical of late succession)”

“Analysis of the floristic composi-
tion of the plots suggested that the
rubber agroforests above 60 years
of age are different from the
others, with the 40-60 year old
plots showing the largest between-
plot differences.”
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“Contrary to expectations, the
floristic similarity with forests
decreased with age of the rubber
agroforests, rather than increasing.
A possible explanation is that the
younger plots were closer to
remaining natural forests than the
older ones and thus received more
influx of forest tree seeds.”

“Using yet another way of
analyzing the data set, the total
species richness of RAF and
forests appears to be remarkably
similar, but the overlap between
the two habitats is in fact small.
Further analysis of landscape
context and history is under way.”

“We tentatively conclude that rub-
ber agroforests and natural forests
have approximately similar levels
of diversity of regenerating
saplings, but that their species
composition differs. Landscape
context is probably important. A
mosaic of RAF and forests will
maximize landscape scale tree
diversity.”





