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Sustaffor comes to an end...here are some of the main conclusions  

 

Sustaffor project has been developed from September 2013 to December 2015. Hereby 

we present the most relevant conclusions and key messages from the project .  

 

 

Sustaffor project: novel techniques and field trials 

The aim of SUSTAFFOR is to conceive, produce, deve lop and on-fie ld val idate nove l 
techniques aiming at  improving affo/ reforestat ion projects from an environmental , 

technical  and economic point of view, as wel l  as to explore the synergies between them.   

 

These novel techniques aim at mit igat ing the negat ive effect  of drought and competi t ive 

vegetat ion, whi le minimizing the need for maintenance. They include a new generat ion 
of soi l  condit ioners and innovat ive mulching models, e ither b iodegradable or reusable : 

 

     
So i l  cond i t i oner ,  
20+ components  

inc lud ing new 
hydroabsorbent  

po lymers  
(TerraCot tem 
Internac iona l)  

Recyc led rubber  
mulch ,  l ong- las t ing 
(10-15  years ,  thus  

reusab le) ,  no t  
requ i r ing f ixat ion 

to the g round  
(EcoRub)  

Woven ju te  c loth 
t reated w i th furan 
b io -based res in fo r  
inc reased l i fe t ime ,  

100% 
b iodegradab le  
(La Ze lo ise)  

Black new 
b iopo lymer -based 
semi - r ig id  p la te ,  

100% 
b iodegradab le ,  

easy  f ixa t ion to the 
ground (DTC)  

Black new 
b iopo lymer -based 

f rame,  100% 
b iodegradab le ,  

fused to a  
commerc ia l  b io f i lm 

(DTC)  

 

 

This fifth and last newsletter  presents the main results of the project f ie ld tr ia ls  

(2014-15), instal led in four contrasted bioc l imatic areas in NE Spa in: Semiar id,  
Mediterranean Continenta l , Mediterranean Humid and Montane. The Newsletter  2 

provided a whole descr ipt ion of the  network of f ie ld t r ia ls  and the experimental design , 
Newsletter  3 descr ibed the monitor ing  performed and Newslet ter 4  introduced the 

prel iminary results from the f irst vegetat ive period . 

 

 

 

We invite you to check the whole range of results and the dif ferent project 

publications and dissemination materials at:  www.sustaffor.eu  

http://www.sustaffor.es/
http://www.sustaffor.eu/wp-content/uploads/2014/08/Sustaffor_Newsletter2.pdf
http://www.sustaffor.eu/wp-content/uploads/2015/03/Sustaffor_Newsletter3.pdf
http://www.sustaffor.eu/wp-content/uploads/2015/09/Sustaffor_Newsletter-4.pdf
http://www.sustaffor.eu/
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Field trials, treatments and variables  considered  

 

Table 1. Main features of Sustaffor  f ie ld t r ia ls (complete descr ipt ion in Newslet ter  2)  

Bioc l imate  Semiarid  
Mediterranean 

cont inental  
Mediterranean 

humid 
Montane 

Location Mequinenza Solsona Banyo les  
Fontanals 

Cerdanya 

Al t i tude (m o.s. l . )  210 672 215 1,430 

Si te type  
Forest area 

burnt in 2005 

Abandoned 

arable f ie ld  

Abandoned 

arable f ie ld  

Abandoned 

graz ing area  

Aspect ,  s lope  
South -  40%; 

North -  60%  
Flat  Flat  North -  30% 

Mean annual  
temperature (ºC)  

15.0 12.0 14.0 7.5 

Annual / summer 
precip i tat ion (mm) 

371 / 69 683 / 165 872 / 213 887 / 272 

Cl imate type 

(Köppen) 

BS: Steppe 

cl imate , cold  

Csb:temperate , 

dry mi ld summer 

Cfb: Mari t ime 

temperate  

Cfc Temperate/ 

Dfb Cont inenta l  

Soi l  texture  Loamy-sandy Loamy-c layish Loamy-s i l ty  Loamy-sandy 

Tree spec ies 
P inus 

halepensis  

Juglans x 
intermedia, 
Quercus i lex 
with Tuber 

melanosporum 

Juglans x 
intermedia,  

P inus p inea 

Fraxinus 
exce ls ior ,  

Betu la pendula  

 

Table 2. Techniques studied in the project  

Technique Descript ion Code 

Soi l  

condi t ion ing 

Innovative soi l  condi t ioner (TerraCottem Internac ional)  

Uti l i zed at 3 doses: 20,  40 and 80 g/tree  

TCU+20g 

TCU+40g 

TCU+80g 

Commercial ly avai lable  soi l  condi t ioner TerraCottem 

Universa l®. Dose: 40 g/tree  
Std40g 

No appl icat ion of so i l  condi t ioner  Contro l  

Weeding 

techniques 

New biopolymer-based framed mulch (DTC)  BIOPOLYMER 

Woven jute c loth (La Zeloise)  JUTE 

Recycled rubber based mulch  (EcoRub)  RUBBER 

Commercial  b lack polyethylene f i lm, anti -UV treated, 80 µ  Polyethylene  

Commercial  green biodegradable woven b iof i lm  
Commerc ia l  

bio f i lm 

Herbicide appl icat ion (glyphosate, 14.4 cm 3/ t ree at 1.25%)* Herbic ide  

No appl icat ion of weeding  Contro l  

* Herb ic ide was no t  app l i ed in  Semiar id  nor  in  Montane cond i t ions ,  because o f  the absence o f  s ign i f i cant  
weed compet i t i on dur ing 2014  and 2015 .  

http://www.sustaffor.es/
http://www.sustaffor.eu/wp-content/uploads/2014/08/Sustaffor_Newsletter2.pdf
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Table 3. Treatments (combinat ions of soi l  condit ioning and weeding techniques) 
eva luated in the project , indicated by an X.  

Soi l  condit ioner  

Weeding technique  
TCU+20g TCU+40g TCU+80g  Std40g Control  

BIOPOLYMER  X   X 

JUTE  X   X 

RUBBER  X   X 

Polyethylene  X X X X X 

Commercial  b io f i lm   X   X 

Herbicide   X   X 

Control   X   X 

 

 

The results presented below are a summary of the most relevant effects of  the 

studied techniques on tree survival, root and aerial growth, tree water status 
and soil  moisture .  

 

The results  of other variables measured during Sustaffor project ,  as speci f ic leaf 

area, nutr it ion status, soi l  temperature , var iab les related to so i l  fert i l i ty and organic 

matter dynamics or mulch durabi l i ty are presented in other publ icat ions of the project ,  
avai lab le  at www.sustaffor.eu  

 

  

Monito r ing Sustaf for  f ie ld  tr ia l s :  measurement  of  t ree diameter w ith d ig i ta l  cal l iper  and so i l  
moisture w ith  TDR probe  

 

The following sections show the most re levant results of  the f ield trials,  for 

each bioclimate. 

http://www.sustaffor.es/
http://www.sustaffor.eu/
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Results from the semiarid field trials (species: Pinus halepensis)  
 

The condit ions at the semiarid f ie ld t r ia ls are especia l ly l imited by the severe water 
def icit  and the poor and l ight so i l .  After two vegetat ive per iods, overa l l  surviva l 

amounted for 77% and 88% in the south -facing and north-facing f ie ld t r ia l ,  respect ive ly.  
Both soi l  condit ioning and weeding had a posit ive effect on survival rates.  

 

Soil  conditioning: positive effect on tree growth  and tree water status  

  

 

 

 

 

The le t ter s  on the  ba rs  co r respond to t reatment 
group ing accord ing to  Duncan tes t .  Trea tments  w i th 
d i f fe rent  le t ter s  prov ide resu l ts  that  are  
s ta t is t ica l l y  s ign i f i cant  (p<0.05) .  In the case of  
growth cha r ts ,  l ower  case l e t t er s  (a ,  b ,  c )  re fe r  to 
data  f rom 2014 whi l e  cap i ta l  le t ters  (A,  B,  C)  re fer  
to data f rom 2015.  

 

Mulching: positive effect on tree growth and soil  water content  

 

 

http://www.sustaffor.es/
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Results from the Mediterranean continental field trials  (species:  Juglans x 
intermedia,  Quercus i lex mycorrhized with Tuber melanosporum) 

 

These f ie ld tr ia ls have been establ ished on fert i le former agricultura l f ie lds. The most 

l imit ing factor for t ree growth is  summer drought, which is  moderate.  

Survival a fter 2014 and 2015 amounted for 96% considering both f ie ld tr ia ls a ltogether. 

The only perceivable effect from the study treatments is a sl ight increase of holm oak 

survival  l inked to the use of the new soi l  condit ioner.  

The other monitored variab les were not affected by the use of soi l  condit ioner.  

 

Weeding: positive effect on tree growth 

 

 

 

The le t ters  on the bar s  correspond to t rea tment g roup ing accord ing to Duncan tes t .  Trea tments  w i th  
d i f fe rent  l e t te rs  prov ide resu l ts  tha t  are s ta t i s t ica l l y  s ign i f i c an t  (p<0.05) .  In the case o f  growth ch ar ts ,  
lower  case le t ters  (a ,  b ,  c )  re fer  to da ta f rom 2014 whi le  cap i ta l  le t ters  (A,  B,  C )  re fer  to  da ta f rom 2015.  

http://www.sustaffor.es/
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Results from the Mediterranean humid field trials  (species: Juglans x 
intermedia,  Pinus pinea) 

 

Mediterranean humid condit ions are the most  product ive among those tested in the 

project . The soi l  i s r ich and fert i le , whi le  the intensity of summer drought is very low.  

After two vegetat ive periods, survival was 100% for hybrid walnut and 94% for stone 

pine. Similar to Mediterranean cont inental condit ions, the soi l  condit ioner did not have a 

not iceable inf luence on the monitored var iables.  

 

Weeding: positive effect on tree growth 

 

 

 

The le t ters  on the bar s  correspond to t rea tment g roup ing accord ing to Duncan tes t .  Trea tments  w i th  
d i f fe rent  l e t t ers  prov ide resu l ts  tha t  a re s tat is t ica l l y  s ign i f i c an t  (p<0.05) .  Lower  case le t ters  (a ,  b ,  c )  
re fer  to  da ta f rom 2014 wh i l e  cap i ta l  l e t te rs  (A ,  B ,  C)  re fer  to da ta f rom 2015.  

 

http://www.sustaffor.es/
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Results from the montane field trials (species: Fraxinus excelsior, Betula 
pendula) 

 

These f ie ld tr ia ls are establ ished in an area character ised by a so i l  with poor water and 

nutr ient holding capacity, because of i ts l ight texture and signif icant content of stones. 
The precipitat ion regime is rather stable throughout the year, withou t a severe drought 

period, but the low temperatures pose a di f f icul ty to t ree growth.  

Survival  amounted for  93% (ash) and 92% (birch), at  the end of the second vegetat ive 
period. In these condit ions both soi l  condit ioning and mulching techniques had a pos i t ive 

effect  on t ree growth, whi le not affect ing remarkably other variab les.  

 

Soil  conditioning: positive effect on tree growth  

 

 

Weeding: positive effect on tree growth  

 

 

The le t ters  on the bar s  correspond to t rea tment g roup ing accord ing to Duncan tes t .  Trea tments  w i th  
d i f fe rent  l e t ters  prov ide resu l ts  tha t  a re s tat is t ica l l y  s ign i f i c an t  (p<0.05) .  Lower  case le t ters  (a ,  b ,  c )  
re fer  to  da ta f rom 2014 wh i l e  cap i ta l  l e t te rs  (A ,  B ,  C)  re fer  to da ta f rom 2015.  

http://www.sustaffor.es/
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Main conclusions of Sustaffor field trials  

In genera l, the novel techniques deve loped during Sustaffor project represent 

interest ing opt ions for  susta inable tree plant ing in a wide range of condit ions. The new 

techniques br ing interest ing advantages (technical , environmental and economic) 
compared to commercia l ly avai lab le opt ions against  drought and competing vegetat ion.  

 

Conclus ions about the new soi l  condit ioner : 

-  Excellent performance in areas with poor and light 
soil ,  especia l ly when subject to severe drought , such as 

semiarid condit ions.  

-  The new formulat ion is  at least  as effective as the 
commercial ly available  one. 

-  The best dose considering cost-effectiveness is 40 
g/tree ,  which is the dose prescr ibed for trees up to 60 

cm high at the moment of plant ing .  

-  This technique is installed in few seconds  dur ing t ree 
plant ing. Moreover, i t  does not  require maintenance. 

-  The new soi l  condit ioner represents a promising 
alternative to reduce or avoid the need for 

applying repeated support irrigations.  

 

Conclus ions about the new groundcovers: 

-  Excellent performance in productive sites ,  leading 
to resul ts at least s imi lar to herbicide appl icat ion and 

commercia l  mulches (polyethylene & b iof i lm) .  

-  New biopolymer mulch & new jute mulch: both are 

100% biodegradable, which make them especially  

interesting  for  tree plant ing or forest restorat ion in 
sites where the investment in maintenance is  

intended to be minimized  (poor ly accessib le  areas,  
minimal management schemes , etc.)  

-  Recycled rubber mulch:  i ts enlarged durabi l i ty makes 

it  especia l ly interesting for urban landscape and 
tree planting in gardening.  

-  The new groundcovers represent a promis ing  
alternative to reduce or avoid the need for 

applying repeated chemical and mechanical 
weeding, and to the use of plastic mulching. 

http://www.sustaffor.es/
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Dissemination and Communication activities 

 

The main disseminat ion and communicat ion act iv it ies performed dur ing the project are:  
 

-  A technical guide  t i t led “Soi l  condit ioners  and 
groundcovers for sustainable and cost -eff ic ient tree 

plant ing in Europe and the Mediterranean”,  in Engl ish, 
Spanish and French (current ly under editor ia l process) .  

 

-  A set of articles  in journals with various target audiences 

and geographic scopes: Unasylva , Cata lunya Foresta l ,  

Navarra Forestal , Si lv icultura, Forêt -Méditerranéene, 
Technical Text i les.  Moreover, three papers were 

submitted to sc ient i f ic  journals,  to be publ ished in 2016.  

 

-  Part icipat ion in di f ferent  national and international 
seminars :  

  EU 1st Text i le  Flagship Conference  (Brusse ls, Oct ’14)  

  IV Mediterranean Forest Week (Barce lona, Mar ’15) 

  Euratex (Brussels,  Mar ’15)  

  Reforestat ion Chal l enges (Belgrade,  Jun’15) 

  SISEF Nat iona l Congress  (F lorence, Sep’15)  

  Joint SECF-AEET reforestat ion meet ing (Lugo, Oct ’15) 

Moreover, a f inal seminar  ( l ink) was organized in 
Solsona, Spain (December 2015) during which the main 

project  results  were transferred, including a f ie ld v is it .  

 

-  Two training activities  addressed at the project SMEs 

and their commercia l partners: “Reforestat ion in Europe: 
trends, techniques and economics” (Poznan, Feb’15) and 

“Performance of Sustaffor nove l techniques, l abel l ing, 
market opportunit ies ” (Navarra, Spa in, Oct ’15).  

 

-  Part icipat ion of Sustaffor SMEs in commercial fairs  to 
present the project object ives and the novel techniques : 

Gardenia 2014 and 2015 (Poznan, Poland), Green is Li fe 
2014 and 2015 (Warsaw, Poland), Internat ional Gardening 

days 2014 (Gołuchów, Poland), GreenExpo  2014 (Gent,  
Belg ium) and BioNoain 2015 (Noain, Spa in).  

 

Acknowledgements  

The research lead ing to  these resu lts has received funding from the European Un ion's Seventh 
Framework Programme managed by REA -Research Execut ive Agency 
http://ec.europa.eu/ research/ rea (FP7/2007 -2013) under grant agreement n° 606554. We are 
gratefu l  to the staf f  part ic ipat ing in f ie ld t r ia l s  instal l  and mon itor ing and to the owners and 
managers prov iding the land fo r the exper iments .  

 

Further information:      www.sustaffor .eu         sustaffor . info@ctfc.cat  

http://www.sustaffor.es/
http://www.sustaffor.eu/wp-content/uploads/2015/12/Coello-et-al-2015_Unasylva-245.pdf
http://www.sustaffor.eu/wp-content/uploads/2016/01/Coello_et_al_CatForestal_126_2015.pdf
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