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Conclusions 
Increasing the number of edge rows in poplar SRCs strips within an alley-cropping system would enhance the biomass production per unit 

area. This could be done by reducing the number of middle rows to e.g. a maximum of two, while increasing the number of tree strips. 

However, it should be checked whether wind protection is still provided in this case. The introduction of another tree row with larger plant 

spacing and longer rotation cycle, as in our combined design, does not lead to an increase of productivity of the strip.  
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Material and Methods 
Two designs of strips were established 

in two different harvest rotation cycles 

(fig 1 and 2). Two factors were tested: 

the rotation cycle and the position of the 

row, as presented in figure 3. For each 

factor and levels, an allometric 

relationship between diameter at 1.30 m 

(D) and shoot dry mass (DM) was 

created as follow : 

 

DM = α xDβ  

(α and β = calculated coefficients) 

(Verwijst, T. & Telenius, B., 1999). 

 

Using the previous model, dry masses 

for all measured diameters were 

predicted in each row and woody 

biomass production per hectare and 

year was calculated.  

Results and discussion 

Design/ 

Rotation cycle 
Control field 

SRC Design Combined design  SRC design  Combined design  

Design as presented in fig. 2 With 2 middle rows less 

6 years - 10.55 10.18 11.55 8.39 

3 years 9.37 10.64 9.21 11.95 9.06 

2 m 2 m 2 m 2 m 2m 

SRC design (6 poplar rows (P. 

nigra x P. maximowiczii), 10,000 

trees per hectare) 

2 m 3 m 3 m 2m 

Combined design (4 poplar rows, 

including an aspen production with 

10-year rotation cycle) 

L: Leeward; SRC: Middle SRC design; C: Middle combined design; W: Windward; 

LCn: Leeward of control field; Cn: Middle of control field 

Fig 4 : Average yearly biomass production of poplars in the different 

treatments (Mean of all rows ± standard error, letters indicate statistically 

significant differences between groups) 

Fig 2: Presentation of strip designs 

Factors Levels 

Rotation 

cycle 

6 and 3 years 

Row 

position 

Leeward, middle rows of 

SRC design, middle rows of 

combined design windward. 

Only in 3-year rotation cycle: 

leeward of control field, 

middle rows of control field  

To meet the increasing demand of biomass for energy, wood can be grown in short rotation coppices (SRC) or even in alley cropping systems. 

To fill the lack of knowledge about the poplar biomass production in such a system, this study investigates the productivity of poplar in a alley 

cropping system combining 3- and 6-year rotation cycle. The main objective is to answer whether poplar growth within the SRC strips differ 

between border and central rows.  

Fig 5 : Calculated productivity (in tons dry matter per hectare and per year) of SRC, combined design and control field in each rotation cycle (with the design as presented in 

figure 2 )and with two middle rows less (SRC design : 1 L row, 2 SRC row, 1 W row; Combined design : 1 L row, 1 Aspen row , 1 W row) 

Biomass production was highest in the 

leeward rows in both rotation cycles as 

well as in the control field  Higher 

light and space availability (as 

observed by Benomar et al., 2012) as 

well as wind sheltering can positively 

influence poplar growth; 

 In 3-year rotation cycle, biomass 

production in windward row is as high as 

in leeward row but in 6-year rotation 

cycle is significantly lower than in 

leeward row  Wind exposition might 

influence negatively growth of un-

coppiced poplar in long rotation cycle 

(enhanced transpiration rates observed 

on blue gum trees exposed to wind by 

Taylor et al., 2001); 

The dry matter production of the aspen trees in our system has been estimated to 4.48 t.ha-1.a-1. As shown on figure 5, similar yields were 

calculated for each strip and the control, respectively, when using the same design as presented in figure 2. When number of middle rows are 

reduced of two rows, higher productivity is reached with the SRC design and lower productivity with the combined design.  

Fig 3 : Presentation of tested factors and levels 

6y cycle : 6-year rotation cycle un-coppiced ; 3y cycle: 3-year rotation cycle coppiced 

Legend: 

Fig 1 : Schematic disposition of the experimental site and treatments 

 With the 6-, but not with the 3-year 

rotation cycle, central rows next to aspen 

trees produced the same amount of 

biomass than the windward rows  In 3-

year cycle central rows could have 

suffered from shade of aspen trees 

after the first harvest, but also from 

nutrient and water competition (some 

poplar species are classified as 

“intolerant” to “very intolerant” trees in 

Baker, 1949);  

 Values of central rows of SRC design 

are situated in both rotation cycles in the 

group of significantly lowest biomass 

production  Result of high competition 

for light, space water and/or nutrient 

between edge and central rows.  

An analysis of fixed and random 

effects (fig. 3) of variance was done 

using ANOVA at p<0.05 and 

grouping of similar yields was based 

on confidence interval at 95%.Yearly 

biomass production of aspen have 

been estimated by averaging dry 

weights of eight aspen trees chosen 

over the four tree strips. 


