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Introduction

• In Latvia one third part of reforestation is 
done by planting

• Early stage of forestry is crucial for
successful and sustainable forest
management
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Problēma Early stage of forestry is crucial for successful and sustainable forest management. One third part of reforested forest in Latvia is regenerated by planting with different kind of tree seedlings. The success of forest regeneration by planting depends on correct prepared soil and choice of the right seedling material. 



To evaluate the impact of different soil 
preparation methods on survival and 
growth rate of different type of seedlings 
after first growing season.

• Compare survival rate and annual increment of trees 
planted in soil  prepared in mounds or furrows.

Aim of the research
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The aim of this research is and to to that two main tasks tr



Material and methods
• Six young stand sites
• Three forest type: Myrtilloso-sphagnosa, Myrtillosa mel., 

Vacciniosa mel.
• Four tree species
• Tree seedling types
• Disc trenching, mounding,
unprepared soil

Improved root system, containerized seedling

Soil prepared in mounds and furrows, seedling location 4
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For this research in 2017 we established six experimental stands in tree forest types. We planted four tree species black alder, silver birch, scots pine, Norway spruce and used tree kind seedling types – bare root, improved root system and containerized seedlings. And each stand was divided in tree parts, where in one part soil was prepared in mounds, one part in furrows by disc trenching and third part was left for control unprepared



Example of sampling plot design, red dots sample plots at mounds 
and black stripes sample plots at furrows
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Here you can see example of one experimental stand, in left side soil was prepared in mounds the middle part was left unthreaded and to right soil was prepared in mounds.
To evaluate survival and growth rate in each variant we established four sampling plots, in mounds we used circular 25m2 large plots and in furrows 10m long sapling plots with earia around 25m2, but in unprepared soil we observed all trees.



Myrtillosa mel. unprepared soil and soil prepared in mounds, 15.07.2017.
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Here you can see situatuation in one of the stands during vegetation season, soil prepared in mounds reduce competitive vegetation during first year, that not only can improve tree growth but also reduce damage rate caused by agrotechnical care



Results
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Seedling survival rate (%) depending on soil preparation method 
(Dt - disc trenching, M - mounding, U - unprepared soil)

Species and seedlings
Myrtilloso-sphagnosa Myrtillosa mel.

Dt M U Dt M U

Spruce, bare roots 92.5 ± 2.94 94.6 ± 3.71 91.46 ±3.08 93.5 ±2.22 94.8 ±3.53 100                            

Spruce, containerized 92.7 ± 3.12 97.5 ± 2.48 94.5  ± 2.39 96.11 ± 1.90 93.7 ±3.52 96.6 ±3.27

Spruce, improved root system 96.2 ± 2.17 100% 96.0 ±1.96 99.0 ± 0.85 95.7 ±2.94 100

Birch, bare roots 88.6 ± 5.38 95.2  ±.2.8 89.6 ± 4.41 – – 80.7 ±7.72 

Birch, containerized 94.4 ± 2.73 97.4 ± 2.53 92.33  ±.84 83.6 ±3.52 81.8 ± 6.71 95.2 ± 2.34 

Birch, improved root system 97.2 ± 1.82 100 96.77 ±1.83 82.4 ±3.67 91.2 ± 4.86 83.3 ± 8.78 

Black alder, bare roots – – – 75.8 ±7.42 84.2 ±8.36 87.5 ±11.69

Black alder, containerized 94.3 ± 2.77 100 94.7 ±2.56 93.8 ±4.28 94.7 ± 3.62 92.0 ±5.42

Black alder, improved root 
system 100 100 100 88.6 ±5.34 – –

Pine, containerized 98.6 ± 1.31 100 93.6%± 2.77 84.1 ±4.03 93.8 ± 3.42 95.5 ±2.52

Pine, bare roots 82 ± 3.66 93.75 ± 4.28 71.1 ±6.28 79.1±4.5 78.5 ± 6.33 98.2 ±1.12
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Salikt atstarpes un iekrāsot lielākos vai mazākos, izdzēst ņevajadzīgās zīme
After first growing season the highest overall seedling survival rate was determined in soil prepared in spot mounds (90.0% ± 1.03 SE) in soil prepared by disc trenching survived 86.8% ± 0.83 SE but in unprepared soil 88.7% ± 0.84 
As you can see scots pine bare root seedlings had lower survival rate than containerized seedlings, Disregard of pine containerized seedlings, black alder bare root seedlings in disc trenched soil had the lowest survival rate, but overall highest first year survival was determined for Norway spruce and black alder improved root system seedlings. Besides died seedlings we also observed damage coused by agrotechnical care, overall 8.% and 52% of seedlings in furrows and untraded soil were damaged compared to 1..5% of damaged seedlings planted on mounds is easier to find. 



Seedling proportional mean increment (%) depending on soil 
preparation method (Dt - disc trenching, M - mounding, U -
unprepared soil)

Species and seedlings
Myrtilloso-sphagnosa Myrtillosa mel.
Dt M U Dt M U

Spruce, bare roots
12.1 ± 0.73 12.1 ± 0.74 17.16 ± 1.1 17.9 ± 0.85 16.5 ±1.25 19.5 ±1.87

Spruce, containerized
23.9 ± 0.91 23.1 ± 1.48 23.4 ± 0.6 25.9 ±1.23 24.7 ±1.30 19.5 ±1.35

Spruce, improved root 
system 23.6 ± 0.87 20.5 ± 0.87 18.8 ± 0.70 15.7 ±0.63 17.6 ±0.86 15.2 ±0.80 

Birch, bare roots
20,1 ± 2.01 25.2 ± 1.04 20.0 ± 1.00 – – 24.7 ±2.91 

Birch, containerized
25,5 ± 2,16 30.1 ± 1.59 27.5 ±.1.31 34,7 ±1,33 39.7 ± 2.58 22.6 ± 1.81

Birch, improved root system
26,0 ± 0,87 29.5 ± 1.07 25.97 ±0.75 30,1 ±1.49 25.3 ± 1.93 32.8 ±2.05 

Black alder, bare roots
– – – 45.3 ±2.62 65.5 ±2.99 44.5 ±11.95

Black alder, containerized
19.6 ± 0.95 20.6 ± 1.24 18.8 ±0.67 27.0 ±1.39 30.9 ± 3.93 40.7 ±1.0

Black alder, improved root 
system 27.0 ± 1.55 29.3 ±1 .71 23.8 ±0.89 25.6 ±1.76 – –

Pine, containerized
50.8 ± 1.37 45.6 ± 1.64 38.7 ± 1.31 43.2 ±1.71 46.8  ± 1.38 48.5 ±1.69 

Pine bare roots
31.2 ± 1.14 39,2 ± 1.75 29.3 ±1.78 40.5 ±1.57 45.4 ± 2.56 44.8 ±1.78 
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Nodzēst lieko, nevajadzīgo 
After first growing season the highest proportional increment was calculated for black alder bare roots and pine containerized seedlings.
The lowest annual increment was observed and calculated for spruce bare roots and improved root system seedlings, and altogether there is slight trend that bare root and improved root system seedlings have lower proportional increment compared to containerized seedlings at first year after outplanting.
the birch and black alder trees planted on mounds had higher growth rate up to s. In the Myrtilloso-sphagnosa forest type seedlings planted in unprepared soil had lower growing rate than those planted on mounds and in furrows, except spruce containerized trees, who produced similar growth rate in all soil preparation variants.




Conclusion 

• Survival rate of outplanted seedlings differ by 
chosen stocktype and soil preparation method 
from lower than 20% survived scots pine bare 
root seedlings and reaching up to 100% survival 
rate of spruce, black alder seedlings planted on 
mounds and altogether soil preparation tend to 
increase planted tree survival. 

• After seedling outplanting from nursery in forest 
land containerized seedling have higher mean 
proportional increment (35.9 ± 0.42 %) 
compared to other stocktype (26.6 ± 0.61 % 
for bare roots and 23.1 ± 0.31 % improved root 
system (p<0.05)).

• Soil preparation method also impact damage 
rate caused by agrotechnical care from 1.4 % 
on mounds to 8.4% damaged trees in furrows 
made by disc trenching.

10



Acknowledgements

Study was carried out in JSC ’Latvian 
State Forests’ research program No. 5-
5.5_000p_101_16_22

11

Presenter
Presentation Notes
And I would like to pay gratitude to  Latvian state Forests for their support

 



Thank for your attention
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