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Results and Initial Conclusions of the 
Thailand Projects Abroad Mangrove Nursery
By Marie Goarin & Marten Meynell
Mangrove forests in Thailand and around the world are being destroyed at a high rate. To counteract the negative impact of deforestation, volunteers have been participating in a range of activities, in particular seed collection and planting with local communities. A year ago, Projects Abroad set up an experimental nursery to investigate the effect of various environmental conditions on the survival and growth of planted seeds of a number of species. 
For the first phase of the experiment, two species were selected:

· Bruguiera sexangula which is normally found in low salinity estuaries below the high water mark and usually higher than the low water mark. Trees can grow as high as 15 m with knee-roots and small buttress roots.

· Ceriops tagal shrubs do not grow higher than 3m high. They are normally found just below the high water mark and have stilt-like roots.
Seeds were collected in the field and planted at the nursery in different conditions. For each species, 3 variables were looked at: 1) location (high versus waterlogged ground); 2) sunlight (sun versus shade); 3) planting type (in bags versus in ground).

There were therefore 8 possible sets of conditions and for each set, 100 seeds of each species were planted. 

B. sexangula seeds were planted in April 2007, and surviving saplings were counted and measured with calipers 5 and 8 months after sowing. 
For seeds planted on high ground, survival rates were between 41 and 86% after 5 months and did not change significantly after 8 months with rates between 44 and 82% (figure 1). From the results, there appear to be two main effects of the environmental parameters under investigation: 1) survival was higher for seeds sown in high ground; 2) seeds planted directly into the ground had a higher survival rate than those planted in bags. 
The distribution of surviving saplings into different height classes was plotted (figure 2) to identify which set(s) was (were) the most favourable to initial growth. Again there were no significant changes between 5 and 8 months after sowing. The general trend was that seeds sowed in waterlogged ground and seeds maintained in the shade grew faster than those planted in high ground and kept in full sunlight.

The effect of sunlight had no effect on the survival of B. sexangula seedlings but did affect growth rate significantly indicating that growing saplings in full sunlight does not lead to the loss of plants but inhibits growth. 
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Figure 1: survival rate 5 and 8 months after seed planting for Bruguiera sexangula.
Similarly, there did not appear to be any effect of planting type (bags or directly into the ground) on growth rates but survival was higher in seedlings that were sowed directly into the ground. At present, local people are only known to use bags in mangrove reforestation programmes and it would be beneficial to implement the ‘directly into the ground’ method, not only because survival of plants is higher, but also because bags are expensive and often end up as litter in mangrove canals. 
Finally, it is surprising that seedlings had a higher survival rate in high ground but grew faster in waterlogged ground. These results should be considered carefully in any future nursery or reforestation planning with B. sexangula and whether survival or faster growth is to be privileged. 
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Figure 2: sapling height distribution 5 and 8 months after sowing for Bruguiera sexangula
C. tagal seeds were planted in late January 2007, and counted and measured after 8 and 11 months, since this species has a much slower growth rate. 
After 8 months, survival rates were between 72 and 95% and dropped to some degree after 11 months to between 65 and 94% (figure 3). Survival rates did not appear to be affected significantly by any factor and were high under all conditions in comparison with those observed in Brugueria sexangula (between 41 and 86%).
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Figure 3: survival rate 8 and 11 months after seed planting for Ceriops tagal.
The growth rate of C. tagal seemed to be mainly affected by ground type with seeds planted in waterlogged ground growing at a slightly faster rate than those planted in high ground (figure 4). Within waterlogged ground sowed saplings, there did not appear to be any effect from other environmental condition under consideration. For those planted in high ground, it appeared that saplings that were kept in full sunlight and planted straight into the ground had faster growth rates. 

It is surprising that this species which normally occurs on dryer ground was more successful in waterlogged ground and this might indicate that the natural distribution of the species is controlled primarily by competition or other factor rather than ground type. 
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Figure 4: sapling height distribution 8 and 8 months after sowing for Ceriops tagal.
Conclusion:

The first results of the Projects Abroad experimental mangrove nursery, indicate that B. sexangula seeds are more successful when planted in the shade, directly into the ground and that ground type (high or waterlogged) affects growth and survival in a contradictory fashion. 
C. tagal seeds are also more successful in waterlogged ground and possibly in the sun and when planted directly into the ground.
We plan to pass these results on to the local communities we presently work with, with the aim of improving seedling conditions in mangrove nurseries in the future. In Thailand until now, most mangrove nurseries have been using bags which are costly and can end up in water streams or smothering vegetation. Our results could therefore potentially be used to limit the use of bags to species for which it significantly improves survival and growth, reducing cost and negative environmental impacts to local nurseries. However, it is unknown whether the practice of sowing seeds directly into the ground will be easily accepted by local communities as it means more work is needed to transplant saplings from a nursery to the area to be planted.
Continuation of research:

We are in the process of transplanting some of the saplings to an area nearby the nursery for more reforestation research. C. tagal saplings have already been planted under two different conditions: with soil kept around the root system or with the soil removed and capillary roots cut off. There are similar plans for the transplantation of the B. sexangula saplings. Both species will be monitored to see which survive and grow the best. 
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