
Reducing initial stocking rates in smallholder teak woodlots: 
results of a Nelder wheel experiment in Northern Lao PDR 
after 15 growing seasons
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Objectives

1. Understand the impacts of spacing and thinning on 
productivity and value of teak and companion crops, in 
teak-based agroforestry systems.

2. Develop options for diverse teak-based agroforestry 
systems involving native non-timber forest products, 
Crops and Production of fodder for livestock.

3. Facilitate the adoption of viable teak-based 
agroforestry systems through the development of
improved genetic resources.



Teak based agroforestry systems



Companion crops for incorporation within teak-
based agroforestry systems
The smallholder will largely incorporate companion crops 
of their choice, but within overall strategic plan of the 
project such that we achieve a balanced mix of 
agroforestry systems
most probably include growth of an annual cash crop such 
as maize, upland rice, or Job’s tears planted at the same 
time as the trees in the first year, and a perennial crop 
planted either as mixture in the first year, or following 
harvest of the annual crop in the second year
Broom grass, po sa, stylo (or other fodder), cassava and 
banana are potential companion crops. 
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Figure 1 Standard layout of trees used to establish the Nelder wheels (scale in metres). This experimental design has been 
used to demonstrate spacing in many tropical and temperate tree species



Table 1   Distance of arcs (trees) from the central pivot, area per tree, spacing per tree and equivalent initial stocking rates (stems per hectare) in Nelder wheel.
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Dr  Mark Dieters  visited    Nelderwheel  after 8th 
year  planted 



  Mark Dieters  visited    Nelderwheel  after 8th year  planted 



Teak Nelderwheel  2014 at NAFC



On 17/5/2023     Delegate  from GIZ visited   Nelderwheel  
at NAFC 



On 20/12/2023   MAF Delegate  visited   Nelderwheel  at NAFC 





Importance of teak woodlots
Teak has been planted in the upland areas of Northern Laos for more 
that 50 years, resulting in an estimated 27,481 ha of teak, established 
as a patchwork of small woodlots distributed across the landscape. 
(PAFO, 2023).

There were varying reasons underpinning the adoption of teak planting 
by smallholder famers in northern Lao PDR, from securing land tenure, 
to providing a mechanism for long-term investment (i.e., a green bank). 
Typically, teak woodlots were established at high initial stocking rates, 
and were then thinned by progressively removing the largest trees 
once they obtain a marketable size.
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Thining activities

- The results demonstrate the potential for teak to be grown 
under shorter rotations, by either planting at around 625 t/ha or 
adopting early pre-commercial thinning to reduce stocking levels 
to 500-600 t/ha. This approach can allow intercropping with the 
developing teak for longer periods, greatly increase diameter 
increments, thereby reducing time to first commercial harvest 
and increasing profitability.



Thining Activities/Agroforestry
. Woodlots can then be commercially thinned (from below) 
at 12-15 years of age, or potentially clear-cut at 15 years, 
and the coppice managed to regenerate the woodlot, 
providing long-term, sustainable timber production, with 
limited management requirements.
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Broom gra

Broomgrass Germplasm at  NAFC 2024



Broomgrass Germplasm at  NAFC 2024



Farmers Evaluated  broom grass varieties 8-9/03/2023 



Farmers Evaluated  broom grass varieties 8-9/3/2023 



Farmers make  broom grass processing on 03-08/04/2023 





Farmers make  broom grass processing on 03-08/04/2023 
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