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Abstract

Conventional forest restoration usually involves tree planting due to
compensate for lack of seed dispersal into heavily degraded sites, far from natural seed
sources. Tree seedlings are usually grown in nurseries and planted out at the appropriate
time of year, followed by intensive after care. The costs of raising seedlings, site
preparation, and planting are high. Direct seeding bypasses these steps, by sowing seeds
of native forest tree species directly into on bare soil. This study tested the effectiveness
of direct seeding to establish framework tree species, for restoring forest ecosystems at
a completely barren and degraded site i.e. an opencast lignite mine in Lampang
Province, Thailand.

Eight tree species, characteristic of lowland deciduous forest were
selected for a study of seed germination in the nursery: Afzelia xylocarpa, Ficus
racemosa, Gmelina arborea, Schleichera oleosa, Adenanthera pavonina, Spondias
pinnata, Irvingia malayana and Catunaregam spathulifolia. Seeds were placed in mine
site substrate, and subjected to 3 treatments i) biosolids + mine substrate (1/1), ii)
compost + mine substrate (1/1) and iii) mine substrate alone (control). A randomized
complete block design was used, with 3 treatments, replicated in three blocks, using 324

seeds. Seed germination was monitored every week, for 8 months. A field trial was also
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conducted, following RCBD with 5 species Afzelia xylocarpa, Eugenia cumini, Ficus
racemosa, Gmelina arborea, Schleichera oleosa, with 5 substrate amelioration
treatments and 3 replicates. The treatments were i) biosolids+fertilizer, ii) biosolids, iii)
compost + fertilizer and iv) control (no substrate amelioration treatments). Seed
germination was monitored every week for 3 months. Data from both experiments were
used to calculate per cent germination and median length of dormancy. For each
seedling germinated in the field; height, RCD (root collar diameter) and health score
(O=dead to 3= good health) were also recorded for 1 year.

In the nursery, only two species germinated after one month: Afzelia xylocarpa (46%)
and Adenanthera pavonina (13%). Six others had long MLD (>180 days) with Spondias
pinnata (>45%), Irvingia malayana (>40%), and Catunaregam spathulifolia (>40%) all
achieving reasonable germination rates. All had large seeds with hard seed coats and
germinated at the start of the rainy season.

Irvingia malayana attained significantly higher germination in the control (P<0.05)
(>46%) compared with the other treatments. Ficus racemosa germinated significantly
better in biosolids (12%) compared with other treatments, but this species is not suitable
for direct seeding due to its low overall germination percent.

In the field, germination rate was highest for Afzelia xylocarpa with the control
(95.37%) and lowest for Ficus racemosa with the biosolids+fertilizer treatment
(9.25%). Mean seedling mortality was highest for G. arborea 83.53% (6.04) & lowest
for F. racemosa 42.6% (19.07). The soil treatments had no significant effects on per
cent germination and percent seedling establishment any of the species tested.
Schleichera oleosa had the highest establishment (45%) followed by Afzelia xylocarpa
(40%). Species mortality was highest in Control treatment 66.38% (14.03), and lowest
in Biosolids+ fertilizer treatment 50.10% (14.03).

Combining data on growth and percent establishment (after 1 year) into a single
suitability score indicated that Schleichera oleosa and Afzelia xylocarpa were the most
suitable (of the species tested) for direct seeding in the field.

In conclusion, direct seeding could make a significant contribution towards mine
restoring forest to open cast mines, although the number of species that respond well to

the method is limited and soil amelioration treatments seem to have little or no effect.



Further research is needed to identify more high-performing species and more effective

substrate treatments (e.g. topsoil replacement).



