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The principal cause of soil  erosion by wind in the undeveloped countrie thought 
to be due to overgrazing of rangeland which led to desertif ication and soil  d n on un- 
protected cultivated soils. It was pointed out that a r e a s  generally ly affected by 
desertif ication were those where deser t  encroachment occurred on es  of cultivated 
land. Consequently, it was felt  that considerable attention should to the management 
aspec ts  of protection and control of soi l  erosion by wind. id land study by 
FAO/UNEP to monitor changes in  range vegetation and i t  ng capacity could 
provide useful information on the management aspects of rosion. . 

- Recommendations 

I. Assessment  

A. Actual 

erosion a r e a s  re la ted to wind velocity, duration and 
velocity var ia t  
distribution in atmospheric layers  be  obtained from existing observation 

eight ?s well a s  information pn  soil blown mater ia l  

. 
," 3 %  B.' 

c r i te r ia  re la ted to soil texture,  c l imat ic  conditions, vegetative cover and 
be used for a global assessment  of re la t ive soil erosion by wind. 

II. 

Experimentation and development of soil and vegetation management techniques for  wind 
erosion control. 
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' Bi'ological Degradation 

, L * '  

I by i ~ 

. G. Aubert - 
The modification of cer ta in  factors  in an ecosystem, vegetation in par t icular ,  can 

resu l t  in changes in soil character is t ics  which constitute a virtual degradation- since the produc- 
tivity of the soil i s  reduced. 
extreme.  
effects may or may not be rkversible  depending on the factor  changea and what degree of 

This  í s  especial ly ' t rue in  a r e a s  where climahz'conditions a r e  
These changes a r e  usually a' consequence of man's  utilization+'of the land and the 

1 

degradation i t  has been permitted to  reach.  I _  

The replacement of natural  'or permanent vegetation causes  a profound modification of 
the bio-geochemical cycle of organic and inorganic soi l  constituents, The amount and type of 
organic mat ter  deposited on the soil  influences changes in  biological activity, inorganic ele- 
ments re turned to the soil and the depth or  extent of the extraction of'mineral elements f rom 
the soil  a s  a function of the var ied root Systems of different plants. 
a lso a cause of profound modifications in the soil .  The changes brought about as  a resul t  of 

Tillage of the soil is . 
- -  these activit ies in soils a r e  presented. I--. A \  

Organic matter  losses  modify the physical charac te r i s t ics  of the soil causing soil  . 
compaction, 
The re  is also a loss  of fert i l i ty which can be a function of denitrification or leaching, 

surfade crusting and decreased cation exchange capacity and water permeability. I 
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increased acidity, the chemical fixation of nutrients into forms  unavailable to plants, 
phosphate adsorption or  precipitation, o r  chemical transformations into toxic compounds o r  
elements,  e. g. manganese and aluminam toxicity. Another soil  constituent markedly affected 
is the microbial  activity; 
bial population. 

e. g. 

there  can be both quantitative and qualitative changes in  the micro- 

Increased instability of soil  s t ructure ,  compaction of top soil ,  soil crusting, decreased 
permeability 'and porosity, induration of subsoil and in F e r r a l s o l s  the development of i ron 
concretions o r  ironstone a r e  the main modifications of the soil  physical characterist ics which 
may resul t  f r o m  the losses  of organic mat ter .  Leaching of the clay fraction f r o m  the top 
soil  and a relat ive coarsening of the texture a r e  other forms  of degradation. 

Cr i te r ia  a r e  suggested for  assessing the amount of degradation that has occurred. They 
a r e  the organic matter content, pH and base saturation changes, soil  profile character is t ics ,  
mainly compaction and microbial  activity. The pH has  established l imits  for crop growth. F o r  
the other c r i te r ia  the limits a r e  much m o r e  difficult to establish because their  effects vary 
and interpretation a r e  different in different ecological zones. , 
\ 

FAO should'coordinate the identification of two types of zones : (1) those already 
strongly 'degraded but with different levels of resources  required to reclaim them, and 
(2) those which a r e  potentially degradable by a change in land use.  
promo<e fur ther  research  on soil  degradation processes  and types of soil  management adapted 
to  particular ecological conditions. 

In  addition, they should 

Discus sion 

One f o r m  of biological degradation seldom considered is the total loss  of nutrients 
f r o m  a country through the export of its agricultural  products. While this was discussed and 
of concern there was no attempt to  offer viable alternatives o r  consider the redistribution of ' 

nutrients within a country, even if there  was no export of the agricul tural  product. The re  
seemed no alternative to soil degradation by nutrient removal by crops except by fertilization. 
In most  cases  it could be considered a reversible  f o r m  of degradation. Some fo rms  of biolo- 
gical  degradation were considered to  be i r reversible;  the loss  of organic matter and nutrients 
through soil  erosion by wind was cited as an example of i r revers ib le  loss .  

Much of the discussion was related to the reversibil i ty of the various fo rms  of soil  
degradation. The re  was particular emphasis on two points : how f a r  could degradation be 
allowed to proceed before it was beyond reclamation and how could management prevent 1 

degradation o r  maintain the system at  a new equilibrium level. While these were  of concern 
it became clear  f r o m  the discussion that l i t t le quantification of these problems could be 
achieved. One approach to the problem would be to assign some economic feasilibity and/or 
physical practicability to the reclamation o r  management a t  a new "equilibrium level. It was 
also pointed out that frequently appropriate management of a situation can resul t  in revers ing 
the degradation that had occurred, provided it has  not been allowed to proceed too f a r .  

~ 
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Since organic matter content and changes in the soil  w e r e  considered of major impor- 
tance in regulating the degree and reversibi l i ty  .of degrada ion  some  question a r o s e  as to how 
to monitor them. 
of organic mat ter  loss  or resultant changes in the soil.  
possible to a s s e s s '  the potential for  degradation o r  make a qualitative a s s e s s F e n t  of change o r  
loss. 
has  an effect on the humus content and quality in  the soil  and that other FAO Divisions are 
preparing to monitor changes in vegetative cover in fores t s  and rangelands. 

On-site monitoring and assessment  could be achieved by actual measurement 
It was not c lear  how it would be 

It was also pointed out that changes in vegetative type is an  important  factor since it 
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T h e r e  seemed to  be general  agreement that the c r i te r ia  for  as_sessing change and the 
conclusions reached regarding the change would vary  depending upon the pr  evailing climatic 
conditions. temperate  and tropical ecological zones w e r e  considered to be quite 
diffsrent in  that regard .  

Recommendations - -  

I. 

The ar id ,  
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A s s e s s m e n t .  

A. Actual - c  ~ 
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Identification of a r e a s  of soil degradation using biological, physical and chemical 
soil  propert ies '  a s  c r i te r ia  for determining the difficulty of controlling or  amelio- 

rating their  effects. .. . _ -  1 

*i I -. " _  - . .  . -  , . .  _ o -  , 

* -  B. Potential 

Utilize climatic,  conditions,' vegetative cover,  
character is t ics  as cr i te r ia  for  identifying a r e a s  where there  i s  the, r i s k  of soil  

management techniques and soil  

* -  àegradation in different ecological zones., - -  
r .  - r I -  . - , .  -- - -. 
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LI. Action P r o g r a m m e  

Initiate, compile, fur ther  promote and coordinate long-term r e s e a r c h  studies on the 
ecological process  and effects a s  influenced by man on soil, cl imate and vegetation 
to develop and promote the use of soil  conservation practices in areas where actual - 
soil  degradation or the hazard is mos t  severe.  , --  _. 
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Waste Disposal 
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centuries to, dissose of 'wastes.  - 4 s  human 

and animal concentrated 'into .rather limited spa,ces- $he,;̂  
inc7eases dramatically , p d  ;he capability of these tr.?di@on%l-- 
them becomes impaired. -Also, the rate at whi:h-ney 

iner t ,   toxic or  radio-active, furthkr complicates the waste  

- -  
a r e  created,  many of 
disposal problem. In 
for the, traditional 

atte!mpt was made  to  salvage or recycle  the wastes 'except 

relatively low cost commercial  f e  
importance as many resources  become s 
o r  facilities for  daily storing wastes  p t i l  t .. 

. toxic gases.  Patho 

assessing and monitoring pollution caused b 

available water capacity, (8) soil  pH, (9) temperature  regime and (10) 
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