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OF 

F. 

Abstact: To test the ability of a be used as is the main 
plant used  to 

the total the the the cation  exchange 
capacity, the the the actual  and future the biostability 
and the to benificial 

The use of of 
encompassing the 

on quickly that of known soil 
methods  must be 

h t e t t  (1976).  Two  situations  can be distinguished : analysis to the 
making  and to the of the ; analysis to follow the 

the in to if 

the of the used  technics  but  not the use because  many 

A sample  is  made  with  a  small quantity in the the amount 
to be  sampled  but  sufficient to fulfil the needs 

1- Sampling before  the  culture  beginning 

is the case,  samples taken  in six spots 
in the to constitute a mean 
sample of physical  analysis. To avoid a the 
method is 1996) : taken in two 

2-Sampling d u h g  the growing 

the is homogenous  and  in case of big (7 stick is 
used ; in the case the "slice"  method is employed.  Two  opposite 
"slices" are cut on the total height of the situation of the slices is 

ofthe 

347 

CIHEAM - Options Mediterraneennes



To of (1995) 
technic  which is only of 

Vegetable  and  cut  flowers  growings in slabs  and  bags  with  mineral or organic fibers. 

The is not taken but the is at 
in 

the sampling is the the takes analysed  with the 
same  technics. 

OF 

that a can be  used as to its 
the bound to the concept of total 

Total  porosity 

is the volume  of the empty to the  tota1,volume  taken  by  the 

To this the of volumic  weights 
have to be  done. The the : 

= volumic  weight - 
volumic  weight. 

1. The  dry  true  volumic  weight is calculated  from  the  following  formula : 

volume  weight = . 1 
- m.0 + 100 - m.0 
1 3 5  2,65 

with mo = total % weight. 
1 3 5  = volumic  weight of 
2,65 = volumic  weight of the  ashes. 
The by loss of mass  on  ignition. 

The  air  and  water  retention 

1. The total is filled by To know the of the two 
components, it is to of the to 
potential of the in pF units  (pF = log h cm). 

The specific of the of a 
1990). The following suitable be obtained : at pF1  in %, the 

volume at pF1  in % ; the at pF2  in % ; 
amount  between  pF1  and  pF2. 1) 

CEN, use  the  concept  of the to 
a 
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J V  

F i p l .  ViuiatiÒns of the substrate water content with the suction potential 
P=porositv; l=airconteutat-l kpasuction;2=wateravailabiiity; 
3 = power  of lydrk potential between - 5 kPa and - 10 M% suction 

2. of the technic. 

sample is put in a to an out 
by suction, at 

The table made  by  a  box  filled  with  sand of 
sizes  (0,085 à 0,2 mm) ; this tube 

2). This  one  allows to a in : 
10 cm and  100 cm  (pF2). 

Figure Suction  regulator 
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3. Used procedures 

used in the following  technics : CEN and shown  in 
the table 1. The ring volume, the time  of sample the time of suction, the 

and the not the same. Table 2 shows  consequences 
the of two the kind  of 

the : at pF1  values 
sphagnum  peat but ; 

sphagnum peat but 5. existing for the total 
the two due to the the wetting  time  and 

the of the suction. 

Table  1.  Procedures  used by methods  for hydric properties 

CEN 

double . double double 
volume 384,88  ml 415,O ml 192,42  ml 

Wetting of the sample 2 

suction ; fill the and 

sandbox  48 hours 

pF value 1 pF 1, pF 1.5, pF 1.7, pF 2 

55OOC 16 at 550°C 550°C 

pF value 

Drying till constant  weight till constant wei&t till constant  weight 

Table 2. of pine bark and  sphagnum  peat  determined  by  three 
methods : AFNOR, CEN 

CEN 

peat  peat  peat' 
g / c m 3  0.072 0.209 0.070 O. 172 0.071 0.181 

volumic  weight  @cm3 1.96 1.70 1.52 1.59 1.96 1.69 
YO vol 96.2 87.6 95.3 89.0 95.2 88.8 

'YO at pF  1 62.9 50.2 34.4 69.2 36.6 
YO at pF 2 32.5 30.7 

% 36.7 5.9 
Air volume at pF 1 33.3 52.6 45.1 54.6 26.0 52.2 

OF 

The total elements  contents in a 
the total C and N contents. 

of in the The of  a 
is the of the the because the the solution balanced 
with  those  fixed by the CEG. To the is added to the with  a  view to 
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/ volumic 1,5 (100 ml and 150 ml 15 minutes 
to the technics, the a 

and 9. (Table 3). 

Table 3. Cation  exchange  capacity (CEC) and of substrates 

Type of CEC eqlm' 
Natural  organic  materials 

Compost hardwood 
Waste  compost 
White  peat 

Woody 
95 
10 

5.0 
7.5 
6.5 
4.5 
5.1 
4.5 

Natural  mineral  materials 
27 7.5 
6 . 6.9 

<2 8.7 
O 7.5 

Sand O 

The  Cation  Exchange  Capacity  (CEC). . 

the ability to keep the the the 
by 

This by the 
is as milliequivalent / 

the needs the use  of a' special  technic  in  view to not 
the following : CEC with by ; 

substitution  of ions  by acetate) ; 

i-' 

Table 3 shows the this method can be 
defined : 
sand.  The two used in the is 
only  devoted to vegetable  and cut 

The  nutrient  potential 

This the the the CEC  value  and the kind 
of A l i i i t  is  given to the by 
the salinity of the the by the of 
soluble salts ( g / l  the the (mS/cm) of the 

(1 966) plants 
to : classe high sensibility ; classe medium  sensibility ; 

972) has 
is in the the the 

aid of the EC data takes into  account  the  plant and 
the as shown  in table 
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Table 4. Substrate  analysis  by  water extraction. Standards  for  results  interpretation 
et  al., 1990) 

a. Salinity  rates  in g/l substrate 

1. sensitive  plants to < à g/1 1 à 1,5 g/l > à 2 g / l  

2. to < à  1 1,5 à 3 g/l >à4g/ l  

3. to salinity < à 1,5 g/l 3 à 5 g / l  >à6g l l  

salinity 

salinity 

b. in water  extract 
~ 

Plant NN03 NO,- N P205 Ca0 h4gO c1- 
~~ __ 

150 660 Not 60 180 70  30 

220 1000 to 90 270 110 à 150 

2 à à à à à à species 

1 à à à à à à 

220 1000 the 90 110 the 

450 2000 180  540 220 100 
450 2000 NO3-  180 540 220 1 

3 à à content à à à à 
750 3300 300 900 370 150 

To know the availabilit$  of the cations  and  anions  in the 
: (1988) have 

the a 
the of a of analytical 

methods. 

(1 993) CaCh + 
allowing to cations 

obtained  by the -t 

the two methods ; with the 
CaCh 3- the content  depends  on the supplied : 

The use as ammonium acetate to the total 
potential : 
as in the soil. 

OF 

1. to : technics 
existing but analysis. 

2. of 

a- is bound  with the the influence  of 
the : ; 

humification  and slow 
the is of 
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to the kind of : example, 75 % in a wheat 

of the  biostability 

The  biostability is the of an to loss  small  amount of 
to keep its 

3-Used technia 

a- the total C and N contents  give the C/N the C/N the 
the biostability is. Table 5 the C/N of 

Table 5. Bark ratio  and  percentage of C released C02 after 60 days soil incubation 
(from Allison, 1973) 

C as C02 

C/N N With N 
223  17.7  18.2 

145  5.9  4.5 

309 5.6  4.8 

fir 189  9.0  7.5 

White 383 10.4  7.9 

fir 1285  10.6  7.8 

White  pine 509 5.0 3.8 
400 4.4  4.1 

Loblolly  pine 620 3.6  3.5 

White oak 322 27.4  26.4 

162  22.9  32.2 

116 11.7  9.6 
135  37.5 42 

Chestnut 173  23.1  27.6 

254 13.7  11.4 

: et the oxygene 
an in a  special 

(1986) give two step values of oxygen  consumption : 7 mg Oz 
the ; 15 mg the is 

c- biochemical  technic of C analysis to calculate the index of biologica1 stability 
C 

in an 

d- 1996) the 
time in the conditions  of the 
index is amount of in the initial  amount of 

the technics is shown  in table 6.  The C/N does  not 
two 
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still in an the 
and  human  activities in 

the 

Table 6. Comparison of the  biostability  appreciation  by  the  proposed  techmic  (biostability 
index),  the ratio,  the  biological  stability  index for  the  studied  materials 

~ ~~ 

of C/N 

89 to 96 10 to 13  78 

~~ ~~~ 

97.4 92 60 to 100 

Ligno-cellulosic 95  to  97 400 -- 
cok 100 220 -- 

Sphagnum  peats 85 to 94 20  to 40 80 to 100 

Flax wastes 59.6 1 l0 -- 
Wheat 38 80 10 to 30 

The of a to its by its advantages 
and its the the 

as the table 7 shows. 

Table 7. Classification of growing  systems  (from  Anstett, 1976) 

the the 

1 

2 Solution 

3 + 

NE@ Solution 
complete 

5 + Solution 

6 + slow- W Solution 

7 
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