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Some preliminary results from the first vegetative period (2014)  
 

A large set of data from SustAffor f ie ld tr ia ls is  being gathered. Hereby we present the 
main trends of tree growth and tree water status dur ing the f i rst  vegetat ive per iod. 

 

Sustaffor project: novel techniques and field trials 
The aim of SUSTAFFOR is to conceive, produce, develop and on-f ie ld val idate novel 
techniques aiming at improving affo/reforestat ion projects from an environmental,  
technical  and economic point of v iew, 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 compet i t ive 
vegetat ion, whi le minimiz ing the need for maintenance. They include a new generat ion 
of soi l  condit ioners and innovat ive mulching models,  e i ther biodegradable or reusable: 
 

   
Innovat i ve  so i l  

cond i t i oner  
compr i s ing  23  

ing red ients  
inc lud ing  a  new 

comp lex  o f  
hydroabsorbent  

po lymers  
(Ter raCot tem 
In te rnac iona l )  

Recyc led  rubber  
based  mu lch ,  an t i -

UV t rea ted ,  
reusab le  in  

success i ve  t ree  
p lan ta t ion  

p ro jec ts ,  1 .5  mm 
th i ck  (EcoRub)  

Woven ju te  c lo th  
t rea ted  w i th  fu ran  
b io -based res in  fo r  
inc reased l i f e t ime,  

100% 
b iodegradab le   ( La  

Ze lo i se)  

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

100% 
b iodegradab le  

(DTC)  

B lack  new 
b iopo lymer -based  

f rame,  100% 
b iodegradab le ,  

fused  to  a  
commerc ia l l y  

ava i l ab le  b lack  
b iodegradab le  f i lm  

(DTC)  

 

This fourth newsletter presents prel iminary results corresponding to the f i rst  
vegetat ive per iod (2014), obtained from the network of f ie ld tr ia ls  instal led in four 
contrasted biocl imatic areas in NE Spain: Semiar id, Mediterranean Cont inental,  
Mediterranean Humid and Montane. The Newsletter 2 provided a whole descr ipt ion of the 
network of f ie ld tr ia ls  and the exper imental  design, whi le Newsletter 3 described the 
monitor ing performed. 
 

Please notice… 
We are current ly analyz ing data from further tree and soi l  var iables from both the f irst 
and second vegetat ive per iod, so the information presented in this Newsletter should be 
considered as prel iminary.  The overal l  project results and conclusions wi l l  be presented 
in the last Newsletter, foreseen at the end of 2015. 
Moreover, i t  should be considered that 2014 was an abnormal ly wet year, which may 
have somehow masked the results presented herein. 
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Field trials, treatments and variables considered  
In order to present a comprehensive summary with the prel iminary trends, this 
Newsletter focuses on one f ie ld tr ia l per biocl imate (Fie ld tr ia ls 1, 3,  5 & 7 – descr ibed 
in Table 1), for the techniques and treatments provided in Tables 2 & 3. 
 

Table 1. Main features of the f ie ld tr ia ls  whose prel iminary results from 2014 are 
depicted in this Newsletter.  Their whole descr ipt ion is provided in Newsletter 2 

Bioclimate Semiar id Med 
Cont inental Med Humid Montane 

F ie ld tr ia l  number - 
locat ion 1 -  Mequinenza 3 -  Solsona 5 -  Banyoles 7 -  Fontanals 

Al t i tude (m) 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% Flat F lat North,  30% 

Mean annual  
temperature (ºC) 15.0 12.0 14.0 7.5 

Annual  /  summer 
prec ip i tat ion (mm) 371 / 69 683 / 165 872 / 213 887 / 272 

Cl imate type 
(Köppen) 

BS: Steppe 
c l imate,  co ld 

Csb: 
temperate,  dry 
mi ld summer 

Cfb: Mar it ime 
temperate 

Cfc  Temperate/ 
Dfb Cont inenta l  

Soi l  texture Loamy-sandy Loamy-c lay ish Loamy-s i l ty Loamy-sandy 

Tree species 
Aleppo pine 

(P inus 
halepensis) 

Hybr id walnut 
(Juglans x 

intermedia) 

Hybr id walnut 
(Juglans x 

intermedia) 

Mountain ash 
(Frax inus 
excels ior) 

 

Table 2. Techniques analyzed in this Newsletter 
Technique Descr ipt ion Code 

Soi l  
condi t ioners 

Innovat ive so i l  condi t ioner (TerraCottem Internac ional) 
Ut i l i zed at  3 doses: 20, 40 and 80 g/tree 

ISC20 
ISC40 
ISC80 

Commerc ia l ly  avai lab le so i l  condi t ioner TerraCottem 
Universal®. Dose: 40 g/tree CommSC40 

No appl icat ion of  so i l  condit ioner NoSC 

Weeding 
techniques 

Black new biopolymer-based frame mulch (DTC) BIOFRA 

Woven jute c loth (La Zelo ise) JUTE 

Recyc led rubber based mulch (EcoRub) RUBBER 

Commerc ia l  b lack polyethylene f i lm, ant i -UV treated, 80 µ CommPE 

Commerc ia l  green b iodegradable woven biof i lm CommBF 

Herbic ide appl icat ion (g lyphosate,  14.4 cm3/tree at  1.25%)* CommHER 

No appl icat ion of  weeding NoWeeding 

* except in Semiar id & Montane condit ions, due to low weed competit iveness. 
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Table 3. Treatments (combinat ions of soi l  condit ioning and weeding techniques) 
analyzed in this Newsletter; the studied treatments are indicated by an X. 

Soi l  condit ioner 
Weeding technique 

ISC20 ISC40 ISC80 CommSC40 NoSC 

BIOFRA  X   X 

JUTE  X   X 

RUBBER  X   X 

CommPE X X X X X 

CommBF  X   X 

CommHER  X   X 

NoWeeding  X   X 

 

The var iables considered for the preparat ion of this Newsletter are: 
A.  Tree survival  and growth 
B.  Tree water status 

 
A. Tree survival & growth 
 
The survival  rates in a l l  f ie ld tr ia ls  have been very high in general  (Table 4). 
 
Tab le 4. Surv iva l  rates in  the four f ie ld  t r ia ls  ana lysed 

Biocl imate Field tr ia l  number (species) Tree survival  (%) 
Semiar id 1 (P inus halepensis) 93 

Med Cont inenta l  3 (Juglans x intermedia) 99 

Med Humid 5 (Juglans x intermedia) 100 

Montane 7 (Frax inus excels ior)  99 

 
Tree growth was affected by the di f ferent treatments in a l l  f ie ld tr ia ls,  as shown in 
Figure 1: 
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F igure 1.  Seedl ing growth (mm3) dur ing the f i rs t  vegetat ive per iod, for  a l l  t reatments .  The 
d i f ferent  letters correspond to grouping based on Tukey test (p>0.05),  for those t reatments 
lead ing to resu l ts  s ign i f icant ly  d i f ferent  to others .  Source:  Coe l lo  et  a l .  2015 

 
The conclusions of the analys is of the indiv idual effect of the soi l  condit ioning 
techniques and of the weeding techniques on tree growth are the fo l lowing: 
Semiarid: soi l  condit ioning had a posit ive effect increasing tree growth (both 
formulat ions increased tree growth s ignif icant ly compared to No soi l  condit ioning). 
Weeding also favoured tree growth: polyethylene, bio-based framed and jute mulches 
resulted in s ignif icantly higher tree growth than No weeding. 
ond measurement:  soi l  condit ioning did not increase s ignif icantly tree growth, whi le al l  
weeding techniques except for Commercia l  b iof i lm had a posit ive effect compared to No 
weeding. No s ignif icant di f ference was found between the di fferent weeding techniques. 
Med Humid:  soi l  condit ioning did not increase s ignif icant ly tree growth, whi le al l  
weeding techniques except for herbic ide had a posit ive effect compared to No weeding. 
No s ignif icant di f ference was found between the di f ferent weeding techniques.  
Montane: soi l  condit ioner appl ied in doses of 40 g (both formulat ions) or 80 g 
( innovat ive formulat ion) had a s ignif icant ly posit ive effect on tree growth, compared to 
No soi l  condit ioning. However,  weeding did not have a major effect,  and only 
polyethylene mulching provided higher tree growth rates than No weeding. 
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B. Tree water status 
Figure 2 summarizes the prel iminary results of tree water status for the different 
weeding treatments. 

 
F igure 1.  Weeding t reatments and t ree water  s tatus.  The d i f ferent  le t ters are the grouping 
based on Tukey test (p>0.05) ,  for t reatments s ign i f i cant ly  d i f ferent to others .  Coe l lo  et  a l .  2015 

 
The main trends of the effect of the dif ferent treatments on tree water status are: 
Semiarid: rubber mulch provided the overal l  best tree water status,  together with jute 
mulch. Commercia l biof i lm mulch and No Weeding led to the poorest tree water status.   
Med Continental:  polyethylene mulch and herbic ide led to the best tree water status,  
whi le No weeding resulted in the worst ones. 
Med Humid:  bio-based framed mulch led to the best tree water status,  whi le the worst 
results were provided by polyethylene mulch and especia l ly by No weeding.  
Montane:  bio-based framed, jute and rubber mulches resulted in better tree water 
status than No weeding and, less evidently,  than polyethylene and commercial  biof i lm. 
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PRELIMINARY CONCLUSIONS OF THE FIRST VEGETATIVE PERIOD 

 
  Soi l  condit ioners and weeding showed a posit ive effect on tree growth and tree water 
status already during the f irst  year of plantat ion. The effect of the di f ferent treatments 
depended largely on the part icular s i te condit ions: 

- In condit ions l imited by low water input (Semiar id) and/or by thick textured soi l  
with poor water holding capacity (Semiarid and Montane), soi l  condit ioning s ignif icant ly 
enhances tree growth. In these condit ions, the effect of mulching on the mit igat ion of 
soi l  water evaporat ion can also increase tree growth and water status. 

-  In r ich s ites, wel l  suppl ied with water and where weed compet i t ion is  a major 
menace for reforestat ion (Med Cont inental  and Med Humid),  weeding results in 
s ignif icant growth and water status gains s ince the f i rst year, whi le soi l  condit ioning 
does not lead to s ignif icant effects. 
 
  The innovat ive soi l  condit ioner proved to be at least as effect ive as the commercia l ly 
avai lable vers ion, seeming a very promising alternat ive. 
 
  The innovat ive weeding techniques led in general  to outcomes s imi lar to polyethylene 
mulching and herbic ide appl icat ion, and often super ior ( in terms of tree water status) to 
the commercia l ly avai lable biof i lm. Among them, Jute mulch tended to provide best  
results in Med cont inental  and Montane condit ions, Rubber mulch was especial ly  
effect ive in Semiar id and Montane s i tes and the New biopolymer-based framed mulch 
performed especia l ly wel l  in Med humid and Montane condit ions. 
 
These results are prel iminary and refer only to the f i rst vegetat ive period. The must be 
therefore complemented by those from further vegetat ive per iods and var iables,  in order 
to adequately assess the effects of the different techniques in the midterm, as wel l  as 
their durabi l i ty and service l i fe.  
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