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The field tours have been and still are an 
essential part of the ISCO Conferences. 
They allow to show and observe a sample 

of the problems of land use and management, 
and of the soil and water degradation, in different 
regions of the host country, derived of the 
particular interactions of climate, soils, topography 
and social and economic conditions, and of the 
research being done related to their prevention 
and control. At the same time they permit the 
appreciation of different landscape and cultural 
aspects. This is of great interest for most of the 
participants, especially foreigners, and that is why 
in many cases the qualification from them of the 
different past ISCO Conferences is based on the 
good organization and quality of the field tours.  

 In this occasion, after a careful analysis of 
the different alternatives of field tours, based on 
the possibilities in relation to location, access 
facilities, roads, lodging, etc, and on the aspects 
to be seen related to land use and management 
for production (agricultural, forestry, farming 
etc.) and environmental protection, together 
with the derived soil and water degradation 
problems. There were also taken in account the 
touristic attractions in the Colombian regions to 
be included in the field tours. 

The selected field tours include one in the 
days previous to the conference in the regions 
where coffee production, the most traditional in 
Colombia, is concentrated. Colombia, besides 
being one of the main coffee producers in the 
World, it also produces the best quality one. In 

this tour, apart from the spectacular mountainous 
volcanic landscapes, there will be observed the soils 
and the coffee production systems and practices, 
and the soil and land degradation problems, 
mainly mass erosion, derived of changes of land 
management. There will also be the opportunity 
to see the different activities for coffee processing, 
and to visit a research center, one of the more 
important in the whole World, dedicated to the 
different aspects related to the coffee production. 
A must of the tour will be a visit to a thematic 
park where all aspects related to the production 
of coffee will be observed, besides some samples 
of the culture and folkloric music and dances in 
the region.

During the Conference there will be three 
field tours in areas close to Medellin, where there 
will be the possibility to see soils and sloping lands, 
mainly of volcanic origin, with intensive farming 
with  flowers, vegetables, fruits, cattle, etc., with soil 
degradation problems, mainly surface and mass 
erosion. Included in one of the tours it is a visit 
to an experimental station dedicates to the coffee 
crop. Al tours include touristic attractions, among 
them a typical colonial village that illustrate the 
past history of the region development.

After the Conference it is planned a field 
tour to the Eastern Plains of Colombia, a region 
essentially flat and in a process of fast development, 
where the appropriate use of technologies based 
on past research in situ have allowed a successful 
land use for a variety of crops (food and energetic), 
forest species, cattle, etc. in originally very poor 

Preface



soils, where only a few decades ago you could 
only find a very poor extensive cattle production. 
Besides visiting commercial farms where soils 
and those farming activities could be observed, 
it is programmed to visit experimental centers 
and fields, where the research for developing 
and testing the technologies to allow such 
development have and are being done. 
Additionally there could be observed the more 
recent oil production activities and the solutions 
being tested for the use and disposal of the large 
volume of water contaminated with oil, coming 
from those activities. Besides the magnificent 
landscapes there will also be the possibilities to 
appreciate the culture and folkloric music and 
dances of the region.

These very complete guides for the field tours, 
carefully prepared by the people responsible of 
their organization, contain wide information 
about the geographical location, routes, climate, 
geology, soils, land use and management and 

soil and water degradation problems. These 
will allow the participants to have the required 
information to better profit and enjoy the field 
tours, and to have a better base to participate 
in the discussion and exchange of ideas in situ 
about the present and potential problems of 
soil and water degradation in each location. The 
high quality of the publication, and the wide and 
complete information included, would allow 
the use of it as a future reference book about 
soil, water and land use and management in the 
different included regions.

Ildefonso Pla Sentís
Departament de Medi Ambient i Ciències del Sòl, 

Universitat de Lleida
President 

Soil and Water Conservation Section - SECS
Vice-President WASWC

ISCO Board Member 
Miembro del Comité Ejecutivo de la ESSC
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Actividad biológica en la rizósfera 
de especies  nativas presentes 

en los alrededores de fosas de hidrocarburos 
ubicadas en el estado Anzoátegui, Venezuela

A R T I C L E  I N F O A B S T R A C T

Keywords: 
Keywords: native’s species; soil 
microbiota; ecological restoration Oil extraction generated pollutants that are deposited 

in hydrocarbons pools. In this study we evaluated 
the soil respiration and dehydrogenase and acid 

phosphatase activities on the rhizosphere of native plants 
(Pappophorum mucronulatum and Waltheria indica) that growing 
on hydrocarbons contaminated soils for specific ecological 
restoration from Venezuelan’s savannas. The objective was to 
determine the functional capabilities of this microbial community 
and use this information to promote the use of both species. The 
study was conducted in rhizosphere soil and non rhizosphere 
soil (NRS) from three sites around the savannas of Anzoategui, 
Venezuela: an active and an inactive hydrocarbons pools and 
a natural savanna. The basal respiration in both: Waltheria and 
Pappophorum rhizospheres were greater than in the NRS; this 
increase could be attributed to the hydrocarbon bioavailability as 
a result of the rhizosphere effect. In natural savanna was founded 
that the respiration of Pappophorum rhizosphere was greater than 
the NRS, while the soil respiration of Waltheria rhizosphere was 
lower than NRS. These differences between species may be due 
to both: the fact that the root system of Pappophorum is more 
developed than Waltheria, and the rhizosphere of Waltheria may 
have an inhibitory effect for microbial communities. Although 
not significant, there was a higher activity of the enzymes acid 
phosphatase and dehydrogenase in Pappohorum rhizosphere that 
in NRS at the three sites. In the case of Waltheria rhizosphere a 
clear trend is not found.
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Adaptation and assesment bamboo species 
througth growing bank  in coastal zones. 
Study case in growing bank for Guadua 

Angustifolia Kuth, Bambusa Vulgaris y Phillostachys 
Aurea (Bayunca, Bolívar)

A R T I C L E  I N F O A B S T R A C T

Keywords: 
adaptation, bamboo propagation Bamboo species, widely used in the Andean region of 

Colombia and Latin America, are from Asia and have 
adapted to changing environmental conditions, among 

the most influential parameters in the adaptation process, 
include temperature, rainfall levels , solar radiation and soil 
conditions special nutritional, currently known as the Bamboo 
adapts more easily between 1000 and 1900 m. They are well 
known globally the many benefits that these species have led to 
the construction industry and architecture by its good structural 
profits are also known as erosion control material used in 
bioengineering processes, and services environmental highlights 
including carbon sequestration and increased biomass in the soil. 
Because of the importance of these species in environmental 
management processes, we decided to perform an interagency 
project between the National University of Colombia at 
Medellin and Tecnologico Comfenalco, which seeks to adapt 
and perform farming production and implementation of the 
three species bamboo, for this purpose, during the first phase 
evaluated physciochemcial  some soil characteristics, after which 
this was fitted to later establish the bank spread over an area 
of ​​40 m2, where specimens were planted Guadua Angustifolia 
Kuth, Bambusa vulgaris and Phillostachys Aurea, in total 57 
individuals were seeded at which monitoring was performed and 
morphometric phytosanitary field, whose data were compared 
using statistical analysis techniques, being the first phase for the 
species Bambusa vulgaris presented the best results in terms of 
growth and survival.
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Addressing soil erosion 
in Northern California 
at the   watershed scale 

A R T I C L E  I N F O A B S T R A C T

Keywords: 
erosion, sedimentation, 
geomorphology This presentation will describe erosion control efforts 

in the Mattole River watershed covering an area of 
78,000 hectares in northern California. This landscape 

is comprised of steep terrain, poor soils, and high precipitation 
rates that lead to extreme natural susceptibility to erosion. 
Beginning in the 1950s, unregulated logging and road building 
drastically altered natural geomorphic processes causing gullies 
and landslides that are still affecting the watershed today. Forest 
and ranch lands have been degraded and fish populations have 
been devastated as creek and river channels were filled with 
sediment. With strong support from numerous federal and 
state government agencies and the local community, broad 
erosion control measures and other watershed restoration 
actions have been implemented. Between 2002 and 2012, work 
was implemented in nearly 75% of the watershed, treating 
over 1200 sediment sources and preventing erosion of an 
estimated 1 million cubic meters of soil. This presentation will 
discuss innovative and cost-effective erosion control techniques 
including biotechnical stream bank stabilization methods and 
gully repairs through hydrologic modification. Photos, maps, 
and figures will be used to demonstrate key components of the 
work through project design, implementation, and monitoring 
phases. In addition, methodologies used to build consensus and 
funding for the projects will be described. The presentation will 
conclude with a discussion of results and limitations as well as 
lessons that could be applied to other regions.     
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Agroecology as a strategy for soil 
conservation in small producers. Case 
study: intensive garden “El Guayabal”, 

San José de Las Lajas.Cuba
A R T I C L E  I N F O A B S T R A C T

Keywords: 
Conservation, agroecology, soil Agroecology can be defined as the application of ecological 

principles to the understanding and development 
of sustainable agroecosystems and constitutes an 

alternative vision to face the problems caused by conventional 
modern agriculture. The agroecological management of soils 
is made from an ecosystem perspective, emphasizing its role 
as a mediator of the biogeochemical processes that occur in a 
production system. Considering these theoretical views, in this 
work in the Intensive Garden “El Guayabal” (San Jose de las 
Lajas, Mayabeque Province, Cuba) evaluated the impact of the 
introduction of ecological techniques in soil conditions, finding 
positive effects in various quality indicators of the physical 
and biological properties, as well as significant increases in 
production. To do this, the producers identified “critical points” 
of the agroecosystem that were related to soil quality indicators 
whose assessment jointly conducted the technical team in 
order to enhance the diagnosis, decision making and planning. 
Analysis of the results revealed the great value of agroecological 
techniques employed in participatory vision as a key strategy in 
the conservation management of soils.
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Agronomic and industry 
qualities for sugar cane under 

mineral fertilizacion 
using humic substances

A R T I C L E  I N F O A B S T R A C T

Keywords: 
nutritional status, mono 
ammonium phosphate, total sugar 
recoverable 

To evaluate the efficiency of mineral fertilizers with 
added humic substances (HS) on agronomic and 
industrial sugarcane, RB867515 and RB92579 varieties 

were cultivated in the soil and climate conditions of the State 
of Alagoas, Brazil. These varieties were fertilized with different 
formulations of mineral fertilizers with added HS (MAP + HS, 
Gafisa + HS, silicate powder + HS). After 18 months of crop 
production, the natural matter (NM), tonne of cane stalk per 
hectare (TCSH), dry matter accumulation (DMC), saccharose 
content (SC) and total sugar recoverable (TSR), were evaluated. 
It was found that the treatment response was different for 
each variety. The variety RB867515 obtained higher values ​​of 
NM, DMA, TCSH and TSR when the formulation contained 
fertilized MAP; formulations with MAP, Gafisa and silicate 
powder with added HS presented quantities of TSR and TCSH 
lower than formulations without HS. In the variety RB92579, 
the response to MAP and Gafisa formulations was similar as 
well as higher than the silicate powder formulations. There was 
no influence from the addition of HS in MAP and Gafisa in 
these varieties, however, the silicate powder with added HS 
contributed to obtaining higher quantities of NM, DMA, 
TCSH and TSR.
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Anaerobic digestion 
agroganaderos waste: 
preliminary results

A R T I C L E  I N F O A B S T R A C T

Keywords: 
biodigestion, waste, bioprocess Renewable energy and recycling management projects 

are very few and with a slow development. Regarding 
the farm wastes management in Murcia Region, pig 

farm and other waste treatment plants have not been workable 
solutions. This project set up several actions related with 
technological transference between environmental technology 
impulsive companies and the Politechnical University of 
Cartagena. Séneca Foundation finances and promotes this study. 
The main objective of this project is the sustainable management 
of farm wastes throws an industrial digester and so as the 
quantification and comparison of the fertilizing aptitude from 
different input mixtures to the digester and the phases obtained 
after anaerobic digestion. Pig slurry, chicken manure, wastes 
from mushroom and feed companies will be test to quantify their 
biogas potential with an AMPTS Bioprocess Control machine. 
After determine biogas potential, the following steps imply to 
determine and compare the agronomic use of several kinds of 
digestates and raw manures and their accumulation on soil. In 
it can be concluded that the inoculum besides maximizing the 
start of the reaction favour the methane production. Anaerobic 
digestion could be a sustainable process to reduce greenhouse 
gases and risks of pollution. 
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An optimizing method 
for land use in small watershed

A R T I C L E  I N F O A B S T R A C T

Keywords: 
Land Use; Optimization; 
Simulative Experiment; Loess 
Plateau; Small Watershed

The land planning result was able to be unreasonable to 
some extent because of difficulty in optimizing land 
using type through erosion experiment in bad hydraulic 

erosion of Loess Plateau in China. Aiming at the problem, the 
article put forward a set of design mean and experimentation 
technology base on similarity theory and hydrodynamic 
principles of rainfall, runoff, sediment transportation and 
infiltration. The method were the constructing new model 
complying with the similarities of geometric, rainfall, flow, 
erosion production sediment transport and bed deformation 
etc. as scale listed in Table 1. The verifying experiment results 
showed that when the geometric scale were 100, the movement 
of rainfall, flow, sediment production and transportation were 
consistent between the real Kajiagelao small watershed in 
Yan’an and the model which complies with the similarities of 
geometric, rainfall, flow, sediment production and transport as 
well as bed deformation etc. It indicates that the technology 
could be used to plan land using type, preventing soil erosion, 
optimize controlling measures and utilize water and soil resource 
efficiently.
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Assessing phosphorous runoff 
at the watershed scale level

by using the curve number approach 
and the gis-model builder

A R T I C L E  I N F O A B S T R A C T

Keywords: 
Phosphorous, runoff, curve number Reduction of phosphorous (P) loading to surface waters 

is a top priority for the state of Antioquia considering 
that P enrichment generally leads to eutrophication 

processes, and consequently to water quality issues. The availability 
of accurate runoff estimation techniques is essential in Colombia 
where gauging stations are scarce. Here we introduce a P runoff 
model that employs the GIS-Model builder and the NRC-Curve 
Number (NRCCN) method. The Leon River watershed, in the 
Uraba Region, is thought to be heavily impacted by P runoff and 
therefore was selected for testing the model. GIS data included land 
use, hydrologic soil group and precipitation. Tabular data included 
Event Mean Concentrations and Curve Number. A sensitivity 
analysis showed that Antecedent Moisture Conditions (AMC) 
is the most relevant parameter. For average moisture conditions 
(AMC II), fallow bare soils presented an average P runoff value of 
0.312 kg ha-1 followed by wetlands (0.137 kg ha-1) and grasslands 
(0.096 kg ha-1). For low moisture contents (AMC I), grasslands 
have the highest P runoff potential (0.352 kg ha-1) followed by 
pasture lands (0.29 kg ha-1) and woods in good condition (0.262 
kg ha-1). Under wet conditions, fallow bare soils account for the 
highest P runoff (0.546 kg ha-1) followed by urban (0.176 kg ha-
1) and row crops (0.173 kg ha-1). The presented model represents 
a simple yet useful approach to estimate in a comprehensive and 
holistic manner, the P contribution of several sources in agricultural 
settings. Despite the encouraging results, a further refinement is 
needed to assure a more robust prediction capacity and dynamic 
response to changing environmental conditions.
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Assessment of biochemical 
indicators in soils impacted 

by oil, from Yaracal, Falcon State, 
Venezuela

A R T I C L E  I N F O A B S T R A C T

Keywords: 
oil contaminated soils, soil 
respiration, microbial biomass. Ieduction of phosphorous (P) loading to surface waters is a 

top priority for the state of Antioquia considering that P 
enrichment generally leads to eutrophication processes, and 

consequently to water quality issues. The availability of accurate 
runoff estimation techniques is essential in Colombia where 
gauging stations are scarce. Here we introduce a P runoff model 
that employs the GIS-Model builder and the NRC-Curve 
Number (NRCCN) method. The Leon River watershed, in the 
Uraba Region, is thought to be heavily impacted by P runoff and 
therefore was selected for testing the model. GIS data included land 
use, hydrologic soil group and precipitation. Tabular data included 
Event Mean Concentrations and Curve Number. A sensitivity 
analysis showed that Antecedent Moisture Conditions (AMC) 
is the most relevant parameter. For average moisture conditions 
(AMC II), fallow bare soils presented an average P runoff value of 
0.312 kg ha-1 followed by wetlands (0.137 kg ha-1) and grasslands 
(0.096 kg ha-1). For low moisture contents (AMC I), grasslands 
have the highest P runoff potential (0.352 kg ha-1) followed by 
pasture lands (0.29 kg ha-1) and woods in good condition (0.262 
kg ha-1). Under wet conditions, fallow bare soils account for the 
highest P runoff (0.546 kg ha-1) followed by urban (0.176 kg ha-
1) and row crops (0.173 kg ha-1). The presented model represents 
a simple yet useful approach to estimate in a comprehensive and 
holistic manner, the P contribution of several sources in agricultural 
settings. Despite the encouraging results, a further refinement is 
needed to assure a more robust prediction capacity and dynamic 
response to changing environmental conditions.
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and cropping system sustainability 

in the andean region of South America 
with a new tool available for computers 

and smartphones devices (app)
A R T I C L E  I N F O A B S T R A C T

Keywords: 
Mobile device app, Nitrogen 
Index, phone app, soil quality, 
sustainability, water quality 

Implementation of best soil and water conservation practices 
will be key to addressing challenges we will confront in the 
21st century. With challenges such as climate change and 

continued population growth, there is a need for tools that can 
help us quickly assess how to maintain sustainability of cropping 
systems, which will be essential for maximizing agricultural 
production, especially in fragile soils of the Andean region of 
South America. Nitrogen (N) inputs are key for agricultural 
production, but because N is so mobile, high efficiency in the 
management and use of N input is necessary to reduce risk of 
N losses to the environment while maximizing production. One 
of the key crops in this region is the potato (Solanum tuberosum 
L.) crop.  This crop leaves a small amount of crop residue after 
harvest, which increases the potential for a high rate of erosion, 
especially in the steep soils where the crop is cultivated in this 
region. A new Nitrogen Index with a Sustainability Index 
has been calibrated and validated for this region. The tool is 
available in the English and Spanish languages and can be run 
in metric or English units. It can be run on desktop and laptop 
computers (using the software written in the programming 
language Java™), or on a smartphone that has the Android™ 
system (via the “app”).  The tool is very user friendly and can be 
used by conservationists, field agronomists, technical personnel, 
and others. It was found that the tool can accurately assess 
nitrogen dynamics and evaluate the crop uptake for crops 
grown in this region, such as corn (Zea mays L.) and potato 
(P<0.01). There was high correlation between the nitrogen use 
efficiency (NUE) predicted by the tool and the observed NUE 
of the cropping systems (P<0.01) under different management 
practices. Additionally, users can quickly assess conservation 
practices that can contribute to the sustainability of the system. 
Case scenarios will be presented on how the tool has been used 
to help users assess the effects of management practices on the 
sustainability of cropping systems in their region. 
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Assessment of soil quality 
parameters in soils derived from 

volcanic materials under different 
land uses in Southern Chile

A R T I C L E  I N F O A B S T R A C T

Keywords: 
Andisols, soil quality indicators, 
land use change Current agriculture faces multiple challenges, to 

providing food and its derivatives to the world 
population, do so in a sustainable way. This is essential 

to maintain and improve soil quality. The aim of this study was 
to evaluate the sensitivity of soil quality parameters proposed 
in the literature under different land uses in soils derived from 
volcanic materials in southern Chile. We selected three soils: 
Osorno (Typic Hapludand), Huiti (Acrudoxic Duraquands) 
and Cudico (Typic Hapludult), under 3 different land uses: 
native forest (BN), pasture (P) and crops (C). Sampling was 
conducted in summer and winter of 2012. The soil quality 
parameters evaluated were: bulk density (Bd), organic matter 
(OM), mineral N (Nmin), P-Olsen, pH H2O and CaCl2, 
available S and CICE. The OM, Nmin, P-Olsen, Bd and CICE 
were the most sensitive indicators to detect differences between 
land uses. The values found in some of the soil quality indicators 
are very contrasting to those described in the literature, finding 
OM values close to 30% in Huiti soil under BN, with losses 
of 10% of OM by changing the use to C, or Bd values in the 
same soil under BN of 0.33 g cm-3 increasing to 0.73 g cm-3 
in C. However, these values are different to the critical values 
described in the literature. Therefore, it is important to define 
new ranges of values to assess the quality of soil in these soils 
derived from volcanic materials.
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management practices to improve 
crop production in the different 

ethiopian agro systems
A R T I C L E  I N F O A B S T R A C T

Keywords: 
sustainable crop production, soil 
management, risk assessment  Agriculture in Ethiopia is one of first priority because the 

sector employs 85% of the population and generates 
46% of Gross Domestic Product, however since the 

sector presents problems related to low productivity and high 
climatic risk exposures. A major problems associated to low crop 
yields is related to soil management practices due to specificity 
of production practices associated to small production centers. 
Beside, the Ethiopian crop production faces to the following 
soil management challenges:  lack of updated soil data, macro 
and micro nutrient depletion, acidity, salinity and soil surface 
erosion and crusting. The biggest issue is the loss of arable land, 
above 137 T/yr, reaching during some particularly dried periods 
until 300 T/yr. In this context, the authors constituted a working 
group of experts from Spanish and Ethiopian universities 
and national organisms to analyze the problems related to 
the different agro ecological zones found in Ethiopia and the 
management practices of different local producers. After an 
analysis of available information and elaboration of a survey 
amongst producers, it was determined that the highest risks 
exposed to most of the crops are drought and flood, followed 
by hail and frost events. This situation becomes worse when 
drought and bad soil management practices occur at the same 
time. The results produced different working fields for the next 
years for addressing soil degradation, improving land resources 
management practices, increasing agricultural productivity, 
updating the available soil data, developing an international 
program of education, transferring of knowledge from similar 
study cases and implementing economical tools to help 
producers to assure income after severe edapho-climatic events. 
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Keywords: 
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Malingua Pamba (population approximately 720) 
is a rural agricultural community in the Western 
Cordillera of the Andes located approximately 115km 

south-southwest of Quito. The steep, generally westward-
sloping land surface is sharply dissected by a number of gullies. 
Hundreds of years of clearing native cloud forest and paramo 
grasslands for settlement, cultivation, livestock grazing, fuel, and 
building materials has resulted in a loss of much of the original 
rich organic topsoil. The remaining sandy volcanic soils are very 
susceptible to surface water erosion, especially when stripped of 
protective vegetation. Supported by the International Erosion 
Control Association’s SOIL Fund and Engineers Without 
Borders (EWB), Will Mahoney spent eight days in the 
community in July 2011 evaluating approximately 75 eroded 
sites. A report detailing the situation at approximately 40 of 
these sites was produced, evaluating the causes of erosion and 
suggesting possible mitigation measures. In October 2012, 
an EWB erosion control team returned to Malingua Pamba. 
They assisted community members in implementing erosion 
mitigation at five of the highest priority sites. Measures 
employed included planting native tree, shrub, and grass species; 
installation of locally-woven erosion control netting; grading of 
eroded banks; construction of toe walls and riprap protection; 
construction of plunge pools; installation of rock-sock check 
dams; excavation of infiltration trenches; use of slotted pipe 
to spread overflow from a water holding tank; installation of 
a roadway drainage crossing; and other improvements in road 
drainage. Future trips to Malingua Pamba in 2013 are now 
in the planning stages. During these trips, the success of the 
2012 program will be evaluated and work will be carried out at 
additional sites.
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Behavior of carbon in 
coffee agroecosystems 

of Puebla, Mexico
A R T I C L E  I N F O A B S T R A C T

Keywords: 
carbon, trees coffee, soils. It was studied the dynamics of the SCO because of its link 

with climatic change. A model of the dynamics of the 
carbon that allows you to calculate the amount of carbon 

emitted as CO2 to the atmosphere and the amount of carbon 
that is retained by the soils in the Sierra Norte of Puebla coffee 
crops systems is proposed. These systems are integrated into the 
proposal for a new model to describe the dynamics of carbon 
in forest soils, forest crops or shrubs with dense foliage, or 
mixed agroforestry systems. That is the main contribution of 
this work to both the modeling and environmental statistics; as 
well as to the study, assessment and management of soil, forest 
and agroforestry, aimed at the mitigation of climatic change by 
carbon of sequestration in soils.  Prediction equations to estimate 
the amount of retained carbon, and describe its dynamics in 
reservoirs of SOM in the Sierra Norte of the State of Puebla 
coffee crops. The scope of the predictions is conditioned by the 
information actually available. Using the carbon accumulation 
prediction equations it was predicted that, due to coffee 
plantations without shadow it was promoted the formation of 
fulvic acids they are the soil will quickly lose its organic carbon 
content. On the other hand, in shaded coffee plantations, it was 
promoted the formation of humic acids, carbon the will stay 
retained in the soil. This determines a positive carbon balance in 
the soil in shaded coffee plantations.
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Biocarbon use in volcanic soils 
in South of Chile effects in  

hordeum vulgare production
A R T I C L E  I N F O A B S T R A C T

Keywords: 
Biochar, soil properties, agricultural 
productivity The use of biochar (BC) as an amendment for agricultural 

soils is a promising practice, because it improves some 
soil parameters and could contribute to increase crop 

yields. The aim of this study was to evaluate the use of BC on 
some soil physical-chemical parameters and yield of barley 
(Hordeum vulgare) in two volcanic soils of southern Chile. For 
the above, BC was produced using oat hulls processed at 300 
°C and 2 h of pyrolysis. We evaluated the BC phytotoxic effect 
through a germination test. After that, doses of 5, 10 and 20 
Mg ha-1 of BC were applied in both Ultisol and Inceptisol, 
using a treatment without BC application as a control. In the 
crop, relative chlorophyll concentration (SPAD) and grain yield 
production were determined, whereas in soil, pH, electrical 
conductivity (EC), bulk density, porosity and water holding 
capacity (WHC) were also measured. The results showed that the 
application of 20 Mg ha-1 of BC increased grain yield by 30.5% 
and 21.9% in the Inceptisol and Ultisol respectively. In addition, 
SPAD measurements were not affected by the application of 
BC. Finally, an increase in the soil pH and WHC was observed 
when the use of higher BC doses, whereas no difference was 
observed in bulk density, EC and porosity. Our results show that 
the use of biochar as amendment in agriculture soil can be an 
effective alternative of soil management improving physical and 
chemical soil properties, thus promoting a higher productivity of 
agricultural crops. Acknowledgements: FONDECYT Project 
3120213.
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Biosolids as amendments 
of degraded soils by land use 

change in Puebla, Mexico
A R T I C L E  I N F O A B S T R A C T

Keywords: 
biosolids, amendment, heavy 
metal The rate of urban growth in Puebla, Mexico, is about 

1.5 ha / day, which implies a high rate of change in 
land use and, therefore, the incorporation of soils with 

low productivity in the agricultural production system, which 
has led to a rapid soils degradation. Since 2003 in the state of 
Puebla, began to install wastewater treatment plants. Biosolids 
generated in such plants are mainly applied in degraded soils 
since one effect of the biosolids is the incorporation of carbon 
and nitrogen into the soil biomass and subsequent formation 
of humus, which plays a key role in the conservation of soil 
properties. In order to observe the effects of these materials 
on soils, since 2005 have been made studies on soil OM and 
nutrients contents, however, this application too increases 
the amount of soil heavy metals. The results show a positive 
increase on some soil chemical properties as organic carbon, 
total nitrogen, and available phosphorus contents, as well as an 
increase in the content of soil micronutrients, without the present 
micronutrient levels surpass the limits allowed by Mexican law. 
In the case of metals, lead, cadmium, chromium and nickel, have 
not reached values ​​that exceed the limits established in both the 
surface layer and in the depth of the soils studied. Concluding, 
biosolids represent a viable alternative to restore soils that have 
been altered due to its improper use.
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Caracterización mineralógica 
y elemental de suelos de la 

Reserva Nacional de Junin-Perú, 
contaminados por relaves mineros
A R T I C L E  I N F O A B S T R A C T

Keywords: 
biosolids, amendment, heavy 
metal Las muestras  que se  estudian en este trabajo pertenecen 

a suelos de la Reserva Nacional de Junín (RNJ), 
localizado en la sierra central, en  la meseta del Bombón 

(comprende también el Lago Chinchaycocha),  comprendida 
entre las provincias y regiones de Junín y Pasco en Perú. El Lago 
Chinchaycocha o Junín se ubica entre los 4080 m.s.n.m. - 4 114,60 
m.s.n.m. en los que oscila la altura del lago como consecuencia 
de las lluvias. La RNJ es un ecosistema permanente de Puna, se 
compone de 38 550 has de totorales, con pequeños espejos de 
agua y más 14 320 has de espejo de agua libre, este sistema se 
ha visto afectado por los relaves mineros que han contaminado 
la reserva por varios años, pues en la región de Pasco se viene 
explotando diversos minerales en grandes proporciones y que 
incluso han afectado gravemente las condiciones de vida de los 
habitantes de estas regiones. Las técnicas analíticas utilizadas 
para la  caracterización  mineralógica, fueron: la Espectroscopía 
Mössbauer (EM),  Difracción de Rayos x (DRX) y fluorescencia 
de rayos x (FRX). Como técnicas de  análisis complementarias 
se realizaran procedimientos físicos y químicos para medir la 
capacidad de  intercambio  catiónico, eliminación de materia 
orgánica, pH, determinación  de porcentaje de  Materia Orgánica, 
textura y conductividad eléctrica. Además se cuantificó los 
metales pesados por absorción atómica, los resultados muestran 
un alto contenido de plomo y arsénico en diversas zonas de la 
reserva natural.
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Keywords: 
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Soil erosion; Soil and water 
conservation; Sediment delivery 
modulus (SDM).

The well-evidenced reduction of sediment discharge in the 
Yellow River has attracted considerable attentions from 
academic circles, public and governments. The present 

study analyzed the spatial and temporal variation of sediment 
yields by making use of the sediment data at 46 hydrological 
stations in the sediment-rich area on the Chinese Loess Plateau 
from 1955 to 2010. The results show that sediment yield in 
the region has obviously decreased since 1970 with varying 
rates within the 45 hydrological controlled sections. It was 
highly related to the intensity and extent of control measures 
and rainstorms occurred in different periods and sections. Up 
to 2000-10, the average sediment delivery modulus (SDM) 
in the sediment-rich area decreased from 8 266.5 t/km2.a in 
1951-1959 to 980.46 t/km2.a. The SDM was more than 5 000 
t/km2.a only in 2.6% of the region, was between 2 500 t/km2.a 
and 5 000 t/km2.a in 23.4% of the region, and was below 1 000 
t/km2.a in 65.5% of the region. The sediment yield from the 
area with SDM below 2 500 t/km2.a took up 41.2% of the total 
yield, with SDM 2 500-5 000 t/km2.a accounted for 47.6%, and 
with SDM above 5 000 t/km2.a constituted 11.3%. Our study 
suggested that the 65.5% area (84 923 km2) with SDM below 
1 000 t/km2.a still needs soil erosion control measures to keep 
these sections from soil erosion deterioration; and enhanced 
erosion control measures should be further strengthened in 
the area with SDM above 1000 t/km2.a, especially the sections 
with SDM 2500-5000 t/km2.a. Moreover, the proper and 
rational control measures and management strategies aiming to 
preventing soil erosion at the sources for these different sections 
need to be further investigated. The results can be used as a good 
reference for further soil and water conservation on the Loess 
Plateau and sediment management in the Yellow River. 
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A R T I C L E  I N F O A B S T R A C T

Keywords: 
Volcanic soil, land use change, soil 
physical quality. The soil physical quality can be characterized along the 

existence of “indicator” soil parameters that quantify the 
level or degree of quality. Andisols present exceptional 

physical properties and this study aimed to determine the effect 
of different soil management intensities on the soil physical 
quality of an Andisol. The presented results were taken from 
different research projects conducted in a Duric Hapludand 
under different management intensities in southern Chile. 
Undisturbed soil samples were collected at 2 cm depth. The 
volumetric water content (with a TDR) and the penetration 
resistance were measured (with a Penetrometer). The soil 
samples were used to determine the water retention curve and 
air conductivity. The intensification in the soil management of 
the studied volcanic ash soil implies changes in soil structure, 
which means: an increase in the bulk density (0.55 until 0.74 
Mg m-3), changes in air capacity (25 until 4%), conductivity 
and derived pore-continuity indices (e.g. C2 from 600 until 
80 m2). The increment in bulk density due to soil structural 
changes did not reach critical values concerning soil compaction. 
However, the bulk density alone cannot be used to evaluate 
the impact of a change in soil management on soil physical 
functions of volcanic soils, i.e. changes in bulk density were 
not related to changes in soil functions. The air capacity of the 
soil is high under less intensive soil management; however, can 
reach critical values concerning soil compaction as a result of 
soil structure degradation. Finally, the air capacity values seems 
to be a good and sensible capacity parameter to study the effect 
of soil management on Andisol’s soil physical functions. 
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Keywords: 
Deforestation, GIS, Forest 
fragmentation. In Mexico there appears to be a very rapid process of change 

of land use. Nevertheless, there does not exist reliable and 
detailed information about these processes. The aim of this 

work was to evaluate spatial changes of land use in the San 
Marcos river subwatershed in Puebla, as well as to generate 
a database that allows to quantify and characterize these 
changes for the years 1976, 1993 and 2000. Study is based on 
the interpretation of aerial photographs, official and historical 
documents, cartographic analysis from the National Institute 
of Statistics and Geography (INEGI), and the cartography of 
the Forest National Inventory, as well as verification on field. 
Finally, land use maps, change rates, a transition matrix and a 
probability of permanence matrix of land use were generated. 
Analysis of this information showed an important reduction of 
the forest mass during the last three decades. Between 1976 and 
2000, the mesophyll mountain forest area diminished 62.65%, 
tropical rainforests 62%, and cultivated grassland 29.51%; in 
contrast, areas destined to induced grassland increased in 7.3%, 
areas destined to agricultural annual and permanent cultures 
increased in 73.62% and 151%, respectively. Finally, urban zones 
increased in 547%.
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Keywords: 
Pig slurry, Soil Organic Carbon, 
Soil Properties Pig slurry (PS) is not a waste product it is a valuable plant 

nutrient resource with the added benefit of improving soil 
quality.  The complex nature of the material, can produce 

negative environmental impact on the environment when it is 
mismanaged. Therefore, PS management is becoming a very 
important research subject. Physical, chemical and biological 
separation process can be declined directly effects of PS, in 
terms of environment, pollution and soil quality. Especially 
high doses of PS can be damaged on soil physical, chemical 
and biological properties. The objective of this study was to 
compare effect of different sources of pig slurry (PS) (raw pig 
slurry (RPS) and treated pig slurry (TPS) from liquid and solid 
feeding diets) on soil organic carbon and properties. The results 
showed that; separation process had decrease of EC, N, P and 
bioavailable metals (Mn, Fe, Cu and Zn) contents in PS. There 
were statistically significantly differences between feeding diets 
and separated PS to applied soil. PS especially LFD using on 
semi-arid regions may be a well option to improve soil organic 
carbon and properti.
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Keywords: 
Pig slurry, Soil Organic Carbon, 
Soil Properties

In a very short period of time our civilization has developed an enormous capacity 
to affect the global Earth system. Our activities have brought to our no-longer-
resilient planet a long list of mutually-dependent environmental problems, 

including the depletion of the ozone layer, the eutrophication of numerous water 
bodies, the acidification of our oceans, the depletion of a significant number of our 
own fresh water supplies, the dramatic and almost unprecedented loss of biodiversity, 
the deforestation of vast extents of pristine forests, the degradation and desertification 
of our land, and the disruption of the Earth’s climate system. We are pushing the 
Earth’s key planetary systems well beyond their safe-operating spaces, crossing the 
thresholds of a presumably well-known stability. In this talk I will discuss some solid 
examples of the long-term human-induced changes in climatic conditions and their 
potential impacts, starting with a brief description of our planet’s climate history 
since the last glacial maximum. I will then focus on the Holocene and the much more 
recent, post-industrial revolution, long-term anthropogenic trend. Evidence from 
near-term historical climate models’ ensemble simulation runs and weather station 
data will be discussed, focusing the analysis on the full extent of the Andes Cordillera 
and showing some on-the-ground evidence from an altitudinal ecotransect in the 
northern Colombian Andes. I will then discuss other climate variables such as specific 
humidity, environmental lapse rate, dew point, Lifting Condensation Level, and 
Convective Available Potential Energy to complement the analysis of near-surface 
and free air temperatures. Medium- to long-term likely changes in temperature and 
rainfall will be then discussed taking into account the simulation outputs of numerous 
Atmosphere-Ocean coupled General Circulation Models. Changes in precipitation 
intensity and the total number of dry days for various emission scenarios will be also 
explored. Furthermore, the role of El Niño-Southern Oscillation phenomenon in the 
normal patterns of free air temperatures and specific humidity along the longitudinal 
axis of the Andes Cordillera will be explained. I will end my talk with the potential 
changes in large-scale atmospheric circulation over the Andes Cordillera and the 
evidence from a recent, very detailed, high-resolution palaeoclimate record from a 
high altitude environment in northwestern Colombia. Lastly, I will lead a discussion 
on the priority sectors explicitly cited by the South-American governments in their 
latest national communications to the United Nations Framework Convention on 
Climate Change. From my point of view, the combined impacts of the tropical upper 
tropospheric warming, the progressive strengthening of the ascending branches 
of the Hadley circulation cells, the concomitant increases in convective potential 
energy and in the occurrence of unusually heavy rainfall events, falling on highly 
degraded, eroded, bare soils resting on top of a complex Andean orography, form a 
negative spiraling effect that could have serious implications on our environmental 
sustainability.
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Keywords: 
Erosion prediction, evaluation, K 
value estimation, modeling, 
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Soil erodibility (K-value) is a key parameter in erosion prediction 
and is important for conservation planning in the face of a 
rising need for protecting the limited land resources. This 

study investigated the predictive capability of the K-value estimated 
by USLE, RUSLE, EPIC and Dg models for different soil regions 
using a Chinese soil erodibility database covering 51 natural runoff 
plots. Model performance was evaluated using R2 (coefficient of 
determination), RE (relative error), NSE (Nash-Sutcliff efficiency), 
and P value (Mann-Whitney U test) statistics. The results showed 
that the existing four models overestimated almost all the K-values 
for the Chinese erodibility database, with most observed values 
concentrated in the range of 0.015 to 0.035. Without calibration, 
only the USLE and Dg models could be reliable and directly applied 
for the black soil region and the loess soil region, respectively. The 
Dg-OM model (R2=0.67, n=32) was established by the nonlinear 
best fitting techniques of multiple regression. In the Dg-OM model, 
K-values accounted for the vibration in a combination of the Dg 
(geometric mean diameter) and OM (soil organic matter). NSE, R2 
and the average relative error was 0.94, 0.67 and 9.5% for the Dg-OM 
model’s calibration based on the Chinese erodibility database; similar 
results were found for the validation process, with NSE of 0.93, R2 
of 0.66, and average relative error of 6.5%. The model performances 
showed that the Dg-OM model reached ‘good’ satisfactory level. 
Compared with the four exiting erodibility models, the Dg-OM 
model permitted the best parameterization and accuracy, and was 
proved to be suitable for estimating soil erodibility values in China.
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Erosion on agricultural fields in the hilly regions of 
Flanders, Belgium requires effective control measures. 
This has led to the implementation of on-site and off-

site measures such as reduced tillage and the installation of grass 
buffers strips, and dams made of vegetative materials. Dams 
made out of coir (coconut) and wood chips were evaluated at 
different levels. Under laboratory conditions, one meter long 
dams were submitted to two different discharges and three 
sediment concentrations under two different slopes, to assess 
the sediment delivery ratios under variable conditions. At 
the field scale, discharge and sediment concentrations were 
monitored under natural rainfall conditions on six 3 m wide 
plots, of which three were equipped with coir dams, while the 
other three served as control plots. The same plots were also 
used for rainfall simulations, which allowed evaluating sediment 
delivery and sediment concentration in runoff leaving the 
barrier. Results show a clear advantage of these dams to reduce 
discharge under both field and laboratory conditions. Sediment 
delivery ratios (SDR) were very small under laboratory and 
field rainfall simulations, while larger SDRs were observed 
under natural conditions. Also a clear enrichment of larger 
sand particles could be observed behind the dams, showing a 
significant selective filtering effect.
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land management strategies for climate 

change mitigation and adaptation

A R T I C L E  I N F O A B S T R A C T

Keywords: Recently, several scientific organizations have reported on the 
challenges that climate change will pose for food security 
in the 21st century. One organization that reported on this 

topic is the Soil and Water Conservation Society, which invited a 
group of scientists to review the science on climate change and 
conservation practices. Delgado et al. (2011) reviewed the potential 
impacts associated with climate change and its interactions with 
other environmental challenges such as desertification, deforestation, 
and the depletion of sources of irrigation water. This presentation will 
cover the Delgado et al. (2011) report, which concluded that without 
the implementation of conservation programs and/or conservation 
practices, the potential to achieve food security will significantly be 
reduced, since erosion rates are expected to increase as the climate 
changes, especially due to extreme weather events, and this higher 
erosion rate can significantly reduce soil productivity. The report 
shows that conservation practices will be key land management 
strategies that will help us achieve maximum sustainable levels 
of food production. Without the implementation of these land 
management strategies, we will not achieve a sustainable food 
production system for the world’s growing population. Without good 
conservation practices and policies, there will be negative effects on 
air, soil, and water quality; soil productivity; and efforts to achieve 
and/or maintain food security. Applying the principles for education, 
research, and conservation practices outlined in the Delgado et al. 
(2011) report will contribute to good land management strategies 
for climate change mitigation and adaptation by contributing to the 
conservation of air, soil, and water; positive impacts on the quality 
of natural resources; soil productivity; and efforts to achieve and/or 
maintain food security. This presentation will cover the Delgado et al. 
(2011) principles of using conservation practices as land management 
strategies for climate change mitigation and adaptation (http://www.
jswconline.org/content/66/4/118A.full.pdf+html). 
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Keywords: soil respiration, 
microbial biomass, microbial 
communities. The use of edible vegetable oils consume generates 

last amount of wastes, which implies environmental 
pollution; this fact requires to look an ecological 

alternatives for the final disposal of this residues. This research 
was carried out by adding edible vegetable oil residues to two 
types of soil, one of them used for industrial activities (Tinaquillo) 
and the other for agricultural proposes (Tocuyito). The oil-
soil systems, at different proportions, were incubated at room 
temperature during 3 months, determining several chemical and 
biological parameters before and after treatment. As a control 
a system (without oil) was also analyzed. The pH decreased 
with increasing the percentage of waste edible oil added. The 
conductivity increased for both soils in all systems; however 
salinity problems were not detected. The microbiological activity 
in the oil-soil systems was estimating by CO2 yield during 32 
days, obtaining the higher values at 5% oil content in both soils. 
Microbial biomass was determining by the substrate induced 
respiration method and an increase was detected in the systems 
at 5%. The profiles of fatty acid methyl ester (FAME) indicated 
a decline of diversity of microbiological communities, being the 
Gram positive organisms the most resistant ones. The rate of 
degradation of the waste edible oil in all soil-oil systems was 
greater than 50%.
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Keywords: SWAT, Paya River, 
hydrological response, erosion. Comparisons were made of six scenarios of land use and 

management on water and sediment yields for a period 
of thirty-one years in the Paya River Basin. Scenario 

1 and 2: the conditions of the basin for the year 1986 and 
2003; scenario 3: a high intervention condition, scenario 4: an 
ideal coverage, scenario 5: a prospective scenario with part of 
the forest with sparse grassland and scenario 6: a prospective 
scenario with part of the forest with subsistence agriculture. The 
SWAT model was applied for the simulation. Characterizations 
of physical and natural attributes and of land use and land cover 
were carried out by interpretation of satellite images. For the 
simulation, the watershed was divided into 5 sub-basins and 19 
Hydrological Response Units (HRU).
A comparison of cover and land use between 1986 and 
2003, showed significant changes: for 1986 the evergreen 
and semi-deciduous forests occupied 62.8%, while for 2003, 
the predominant cover an land uses were wooded grassland 
(41.1%), semi-deciduous forest (20.8%) and sparse grassland 
(16.6%).
The results of the simulation with SWAT indicate that the 
highest runoff was produced in 1986, 2003 and ideal coverage 
(scenarios 1, 2 and 4), while the lowest runoff was produced 
with scenarios 5 and 6, with very large surfaces covered with 
sparse grassland and subsistence agriculture, respectively. 
The scenario 5 with sparse grassland produced the highest 
sediment yield followed by scenario 6. Scenario 4 with the 
perfect cover resulted in the lowest sediment yield.
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Effect of climate change on soil 
and water in the lower west seti 

river subwatershed of Nepal

A R T I C L E  I N F O A B S T R A C T

Keywords: Climate, 
degradation, productivity   In Nepal, effects of climate change on the properties of soil 

and water yield have been realized widely, but very few 
scientific studies have been carried out in this subject. The 

lower west Seti subwatershed lies in the Karnali River basin - 
one of the largest basins hosting large population in the country. 
The rationale and purpose of the present study are to understand 
the scientific basis of climate change effects on soil properties 
and water yield in the subwatershed area and thereby to suggest 
mitigation measures for restoration. Methodology of the study 
includes review of available documents, field investigation by a 
team of multidisciplinary experts to understand the perception 
of local communities in climate change, to collect biophysical 
information, to learn indigenous techniques for mitigation, and 
application of Geographical Information System for analysis of 
spatial data. Major soil degradation processes observed in the 
subwatershed area are surface runoff and soil loss, landslides, 
gully erosion, riverbank cutting, sedimentation and reduction in 
soil fertility. Similarly, many water sources such as local springs 
have disappeared and yield has declined. As a result scarcity of 
water for household use and irrigation purposes has increased 
each year. The most visible consequences of this phenomenon 
are the depletion in farm production and lacking availability of 
water sources. Thus conservation of soils with replenishment 
of physical and chemical properties, and protection and 
augmentation of water sources is of paramount importance.
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Effects of vegetation 
management and related 

practices on slope 
A R T I C L E  I N F O A B S T R A C T

Keywords: slope, stability, 
vegetation. Woody vegetation augments the stability of shallow 

soil mantles by affecting the water budget through 
evapotranspiration processes and providing 

root reinforcement within the soil mantle. Effects of 
evapotranspiration on the soil-water budget primarily include: 
(a) canopy interception of rainfall or snow, and subsequent 
evaporation loss to the atmosphere; and (b) transpiration of 
infiltrated water via vegetation roots. Transpiration effects are 
not particularly important for shallow landslides that occur 
during an extended winter rainy season because soils are 
typically very wet and transpiration processes are reduced. In 
the tropics and sub-tropics where evapotranspiration is high 
throughout the year, such effects may become more significant. 
Root reinforcement imparts a greater contribution to slope 
stability by: (a) anchoring; (b) providing a membrane of lateral 
strength; (c) lateral reinforcement across zones of weakness; and 
(d) buttressing. Timber harvesting reduces vegetation rooting 
strength gradually; effects on landslide initiation appear from 
3 to 15-20 years after cutting. Depending on site conditions 
and tree cover, clearcutting causes a 2 to 10-fold increase in 
landslides during the period of minimum root strength. Aerial 
photo studies in Japan showed that clearcutting significantly 
increased landslides during the first 10 years, while some effects 
continued for 25 years after clearcutting. Compared to older 
forests, landslide volume increased 4-fold in recently cut forests. 
Modeling studies show that uncut ‘leave areas’ in hollows and 
steep slopes can reduce landslides. Forest conversion to exotic 
plantations in the tropics, where trees are sparsely distributed 
and have shallower root systems, may induce longer-term slope 
instability.      
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Electromagnetic technology applied to saline 
soil management and validated from the 

methodology of the soil productive potential 
(spp), determined by fuzzy logic, in 

the Valle del Cauca – Colombia
A R T I C L E  I N F O A B S T R A C T

Keywords: Salinity, 
Electromagnetic Stimulation, Soil 
Productive Potential The electromagnetic technology for saline soils 

management consists of the magnetic stimulation 
of biofertilizers to maximize its nutritional effect in 

soils and crops. This technology, based on complementarity 
and green production principles, decreases the effects caused 
by the phenomenon of soil salinization, which constitutes 
a major cause of loss in productivity and degradation. The 
study for the application of this technology and its validation 
was performed in a corn crop (Zea Mayz) located on “Las 
Gramas” farm, Township of Roldanillo, department of Valle 
del Cauca, Colombia. The experimental set up consisted of a 
Completely Randomized Block Design where nine treatments 
were evaluated: conventional management, non-stimulated 
biofertilizers, stimulated biofertilizers with two different 
magnetic field intensities (4,0 y 40,0 mT), each one with three 
different frequencies (25 Hz, 250 Hz y 2500 Hz), and an absolute 
control sample. Analytic and synthetic properties of soil were 
analyzed, and a model was developed by implementing fuzzy 
logic to determine the Soil Productive Potential (SPP). With 
this model, salinity affected areas were characterized before 
and after the application of biofertilizers. The results show a 
correlation of SPP and a 60% corn yield in treatments where 
electromagnetic stimulation was used, with the 40 mT and 250 
Hz treatment showing the best yields in tons per hectare. This 
validates this methodology as an alternative to improve soil 
conditions and crop yields. 
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El rol de los andisoles 
y los inceptisoles en la regulación 

del agua para fuentes 
de abastecimiento rural en Los Andes
A R T I C L E  I N F O A B S T R A C T

Keywords: Comunidades andinas dependen en gran medida de la 
capacidad de los suelos para la regulación del agua. 
Entender las diferencias en la disponibilidad de agua 

debido a diferencias en el tipo del suelo es importante en 
términos de estrategias para la reducción de la vulnerabilidad a 
la escasez de agua, particularmente en la región andina. Cómo 
contribuyen a los procesos hídricos, las propiedades y los usos 
de la tierra en dos tipos de suelo (Inceptisoles que son los 
más abundantes en la tierra y los Andisoles que se desarrollan 
sobre ceniza volcánica)? Para responder a esta pregunta, estoy 
estudiando cuencas que son fuente de agua de dos acueductos 
comunitarios rurales, una en la cordillera central y otra en la 
cordillera occidental de los Andes colombianos. En cada cuenca 
he tomado muestras a al menos dos profundidades en doce sitios 
de potreros (6 en sitios planos y 6 en sitios con pendiente) y en 
seis sitios de bosque y he analizado las propiedades relacionadas 
con la regulación del agua como: curvas de retención, textura, 
pH, material amorfo, contenido de materia orgánica, porosidad 
y densidad aparente. 
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Environmental vulnerability 
analysis of high river basin 

San Pedro, Miranda, Venezuela

A R T I C L E  I N F O A B S T R A C T

Keywords: Environmental 
Vulnerability, GIS, sustainability E nvironmental vulnerability by flooding and displacement 

of the communities located in the upper San Pedro 
River, Guaicaipuro, Miranda state, Venezuela was 

characterized using GIS. The area was divided into two parts: 
a slightly intervened (A) and strongly intervened (B) to obtain 
thematic maps used as indicators, which were standardized 
by re-classification technique, assigned numerical values on a 
scale of 1 to 5. The results show that the flood vulnerability in 
the subwatershed showed the following trend: middle class (3) 
-33.75%> class 2 (Low) - 31.91%> class 1 (very low) -26.86%> 
Class 4 (High) 6.12%> class 5 (very high) -1.37%, despite the 
high and very high classes correspond to communities near the 
river (San Pedro, Rio Arriba and Andres Bello), characterized 
by the presence of urban development, high agricultural activity, 
which suggests a high flood risk. The spatial distribution of 
displacement vulnerability suggests that predominates middle 
(3) and lower (2), which represents 50.58% and 36.25% 
respectively, while the rest of the upper class (4), very low (1) 
to very high (5) showed percentages of 9.37, 3.29 and 0.41 
respectively. The classes of high and very high vulnerability 
are located in the area of major intervention (Zone B), with 
a very irregular pattern associated with steep slopes and soils 
with agricultural managements systems with few protectors 
crops like vegetables, where land preparation leave uncovered 
soil surface, favoring degradation processes and affecting the 
sustainability of the area.
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Environmentally sensitive areas to 
desertification in the Patia river basin. 

Department of Cauca (Colombia - 
Sudamerica). First approximation

A R T I C L E  I N F O A B S T R A C T

Keywords:  Indicators of 
desertification, land degradation, 
soil quality. T he study was carried in dry areas of the Patia River 

Basin, in the department of Cauca (Colombia) by 
adapting the methodology ESAs (Environmentally 

Sensitive Areas) (Kosmas et al, 1999; Brandt et al., 2003), 
for the identification of areas sensitive to desertification, 
through a multifactorial approach with established biophysical 
indicators and the calculation of the index for areas vulnerable 
to desertification (ESAs), which allows distinguish three types 
of areas in accordance to the state of degradation: critical, 
fragile and potential. The attributes evaluated in the field and 
through secondary data were processed to generate thematic 
maps at 1:50,000 scale using geographic information systems 
(GIS). Considering the quality of the soil and vegetation cover 
on the main landscape units, it was found that 71.8% of its 
territory has sensitive areas to desertification in the fragile and 
critical categories, affecting approximately 122.828 hectares, 
while the 16.06% are classified as potential areas susceptible 
to desertification, for a total of 150.292 hectares affected by 
desertification in the area.The results concluded that although 
the quality of the soil in different areas tested may be high, 
the dominant type of vegetation and land use, in this case 
gramineous of low cover and size, and intensive livestock are 
considered limiting factors, because that constitute a high risk to 
burn, progressive erosion and not provide resistance to drought, 
conditions which encourages the presence and advancement of 
land degradation processes that inevitably lead to desertification 
in the basin. 
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Erosion, main driver of soil 
degradation in the mahafaly 

Plateau, Madagascar

A R T I C L E  I N F O A B S T R A C T

Keywords:  Erosion, 
degradation, soil and 
Madagascar The Mahafaly calcareous plateau is one of the most 

important conservation area identified by WWF 
Madagascar and its partners because of its richness in 

terms of biodiversity and endemism. Nonetheless, the region 
is one of the poorest regions of Madagascar. That situation is 
exacerbated by the biophysical conditions (annual rainfall: 381.3 
mm – average temperature 24.6°C) in which local communities 
are struggling to survive. Local communities represent key 
actors for pressure on biodiversity and for natural resources 
management at the same time. Agriculture, livestock and fishing 
are the main activities in the area and for that, communities 
rely significantly on natural resources. Since many years, 
agricultural practice is based on slash-and-burning method 
which has practically destroyed more than 95 000 Ha of spiny 
forest between 1993 and 2012. The biomass availability is very 
weak and is mostly composed by the spiny forest, replaced with 
savannah, degraded shrubs or invasive sprinkle pears. The land, 
increasingly uncovered, is very exposed to wind erosion during 
the dry season which becomes longer, up to 8 to 10 months a 
year and to water erosion, during rainy season, especially as rain 
is increasingly concentrated in a few torrential rains for a short 
time. Forests and vegetation that are supposed to protect the 
soil is no longer there, a strong loss of arable land is recorded 
in most of fields and dune formations threats coastal areas and 
coral reefs in the west. WWF and its partners are developing 
strategy to inform and sensitize communities and decision 
makers on the situation and support them to implement actions 
to reduce land degradation, restore and protect the soil.  
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European polices for soil 
protection, land use and 

biofuel production
A R T I C L E  I N F O A B S T R A C T

Keywords:  Erosion, 
degradation, soil and 
Madagascar Soil resources in many parts of Europe are being over-exploited, 

degraded and irreversible lost due to inappropriate land management 
practices, industrial activities, forest fires, salinization and land use 

changes that lead to soil sealing, contamination, erosion and loss of organic 
matter. The European Commission has being developing proposals for soil 
policy for many years but to date soil protection is not a specific objective 
of any EU legislation but it features in various legislation as a secondary 
objective. To close the gap the Commission proposed a Soil Thematic 
Strategy (COM (2006) 231) and a Soil Framework Directive (COM (2006) 
232) in September 2006 that aspires to become a pan-European common 
framework for soil protection. Land use changes are one of the most 
important drivers of soil degradation. Soil sealing occurs when agricultural 
or non-developed land is lost to urban sprawl, industrial development, 
tourist infrastructures or transport networks. In last decades the European 
Union’s territory had undergone dramatic changes in land use. There are 
great variations among the Members States but as current average 4, 4% 
of the EU territory is classified as artificial surface, while 2, 3% is actually 
sealed. Between 2000 and 2006 the EU average loss increased by 3%, but by 
14% in Ireland and Cyprus and by 15% in Spain. Soil sealing means covering 
of the soil by a completely or partially impermeable material or infrastructure 
(asphalt, concrete, building, etc) causing an irreversible loss of soil and its 
biomass production capacity and ecological functions as water regulator or 
temperature buffer. In this context there are also concerns that increased 
biofuels production may lead to inappropriate land management practices 
and increased level of soil degradation. To evaluate the impact of land-use 
changes due to biofuel production The European Commission ( JRC) has 
developed guidelines to quantify changes in the amount of organic carbon in 
soils and biomass. The paper features a perspective of the European efforts 
into delineate principles, measures and policies to face the challenge of to 
preserve soil resources as a key element in a changing environment under 
socio- economics and climate pressures. 
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Establishment of sustainable agroforestry 
and silvopastoral systems from degraded 

soils in rural community of  nueva 
América, Albania municipality – Guajira

A R T I C L E  I N F O A B S T R A C T

Keywords:  Agroforesty, 
silvopastoral and degraded soils Farming community whose main economic activity is 

livestock, located in the municipality of Albania, at 
an altitude of 100 masl, which is characterized by clay 

soils,  with flat to gently undulating relief and soils degraded 
by human activity (burning, overgrazing and deforestation).
This research is in line with Agenda 21, which establishes the 
main objective of sustainable rural development, the promotion 
of appropriate technologies and economic incentives to ensure 
regular supplies of nutritionally adequate to improve the food 
security of the population. The objective of this project is to 
contribute to building a forage base,  establisment of silvopastoral 
agroforestry systems, to increase the productive potential of 
soils, developing appropriate sustainable technologies  that  
enable soil rehabilitation in  in degraded lands an  serve as 
models for sustain farming in the  municipality of Albania, 
in the Department and in Colombia.  The methodology used 
in the project was the participatory research because it uses 
qualitative and quantitative methods of research to address real 
problems and needs of the communities, through it and the 
conformation of the CIAL’S (Local Agricultural Researchers 
Committees) was achieved the establisment of  the first field 
experiments. To date we have recovered 16.5 ha of degraded 
soils, and  established pastoral systems with Mombasa forage 
grass (Panicum sp.) and sustainable silvopastoral systems.
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Evaluation of biosolids 
stabilization using degraded soil 
mixtures and sawdust in a pilot

A R T I C L E  I N F O A B S T R A C T

Keywords:  biosolids, pathogens, 
controlling erosion.  Mass movements and erosion processes generate valuable 

soil loss for cultivation and disable roads necessary for 
the progress of the regions. Waste as biosolids have 

been proposed to recover, however their sanitation is required to 
reduce microbiological risk. In this study we conducted a pilot 
study with 12 Biosolid mixtures (B)-Ground (S) - Sawdust (A) 
(40B/60S, 50B/50S, 60B/40S, 40B/30S/30A, 50B/25S/25A  , 
60B/20S/20A, 40B/15S/45A, 50B/12.5S/37.5A, 60B/10S/30A, 
40B/60A, 50B/50A, 60B/40) to obtain a good quality compost 
and allow the establishment plant species on a slope. The mixtures 
were wetted and mixed twice weekly for 96 days. Physicochemical 
parameters (temperature, pH, electrical conductivity, density, 
CRA, moisture, ash) were measured weekly. The microbiological 
(total coliforms, E.coli and Salmonella-Shigella) to biosolids, 
the beginning and end of the composting process.Organic 
Carbon, Nitrogen, Phosphorus, Potassium and C / N were 
evaluated in soil, sawdust and mixtures at the end of the process. 
For the C / N 40B/60A mix (78.60) presented the values ​​closest 
to the recommended ranges in composting processes (between 
17-78). Total coliform removal was greater than 99.54% for the 
mixture 40B/60A removal was 99.83%. For removal E.coli was 
above 96.8%, and 98.8% in the mixture 40B/60A. Salmonella-
Shigella was removed above 99.28%, which corresponds to the 
above mixture.
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12Evaluation of brachiaria decumbens 
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and rock phosphate (apatite) inoculated 
with the fungus penicillium sp under 

greenhouse conditions
A R T I C L E  I N F O A B S T R A C T

Keywords:  Penicillium sp, 
solubilizing phosphorus, soil 
remediation. The soil degradation caused by human activities such as 

mining raises the need to recover, especially for agricultural 
production. Phosphate solubilizing microorganisms can 

leave bioavailable insoluble inorganic phosphate present in the 
soil. This lowers the cost of manufacturing of fertilizers and 
fertilizer mobilized, facilitating the establishment of plant cover 
that controls the processes of soil degradation. The study assessed 
for 41 days both growth percentage biomass of Brachiaria 
decumbens grown in soil mixtures Gradient (SD) and composted 
sewage sludge (C) inoculated with the fungus Penicillium sp 
selected for its ability to solubilize the phosphorus in vitro. 
Each pot included 50 grams of substrate (100% SD, SD-90% 
10% C, 80% SD-20% C, 70% SD-30% C, 50% SD-50% C 
and 100% agricultural Soil Control) and 3% apatite (phosphate 
rock) sterilized with moist heat (121 ° C, 15 PSI, 30 min.). The 
mixtures were inoculated with 1E +07 spores of Penicilliun sp. 
For each mixture was evaluated uninoculated control. In each 
pot was planted 1 seed primed. The inoculation was repeated 
every week for three weeks. 5 replicates were included for each 
mixture. Although not showed a clear effect of the presence of 
the inoculum on the growth of the plants in the first 41 days of 
cultivation, the biomass obtained from plants grown in 100% SD 
inoculated mixture was significantly higher than its equivalent 
without inoculum (29% inoculated and uninoculated 13%). 
These results suggest the action of penicillium on phosphorus 
found in this mixture, showing the feasibility of its use in the 
recovery of degraded soils.
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Fixation capacity of amazonian 
silos and its relationship 

with their state of degradation 
A R T I C L E  I N F O A B S T R A C T

Keywords:  Amazonia, Soil C, 
degradation. Amazonia deforestation and transformation alert about 

their effects worldwide. One concern is the increase 
of the C levels emitted. Some works had estimated 

the fixed C in Amazon forests without including the C stored 
at soil. Into the soil, the organic carbon molecules are highly 
sensitive to degradation, affecting the natural capacity of soils to 
fix and store C.  This work evaluated the impact of degradation 
in the natural capacity of Amazon soils to fix C.  Twenty four 
farms with different typology were selected in the province of 
Caquetá with the highest deforestation and soil degradation 
rates in the Colombian Amazon. Soil samples were taken from 
natural forest relicts, cropping areas and introduced grasslands 
of the farms, in locations with high, intermediate and low soil 
degradation.  Changes in the labile C stock were estimated 
from the soil organic carbon (SOC) and the microbial biomass 
using substrate induced respiration (SIR). Results showed 
that the main SOC pool is in the natural forest relicts of the 
farms, independently from their size or type of farm sampled. 
The highlands with high intervention showed the lowest soil C 
fixation capacity. The soil C fixation capacity was related with 
changes in the soil microbial composition where conserved soils 
store preferentially C as fungal biomass while degraded soils 
store C as bacterial biomass. These estimations contribute to 
establish the cost of sustainability and soil degradation in the 
Colombian Amazon. 
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Impact of sulfide mining activities 
on upcoming soils in mediterranean 

semiarid environments 
(Murcia, s.E. Spain)

A R T I C L E  I N F O A B S T R A C T

Keywords:  soil pollution, soluble 
metals, available metals Both, concentration and bioavailability of heavy metals in the 

soils are influenced by land use and environmental factors, 
which could cause soil and water pollution endangering 

ecosystems and human health. The objectives of this study were: a) 
to establish the impact of natural or anthropic  land-use, climatic 
seasonality and lithology on the total, soluble and available 
concentrations of heavy metals, as well as its inter-relationships; 
and b) to determine the solubility and bioavailability ratios of heavy 
metals in the soils according to land use and climatic seasonality. 
Nine heavy metals (Cu, Fe Zn, Mn, Pb, Cr, Cd, Co and Ni) were 
analyzed in three soil transects affected by sulfide mining in 
previous years, located in Mazarron (Murcia, Spain). Two transects 
were on silicate rocks in Pedreras Viejas and San Cristobal sites and 
the other one on carbonate rocks in Los Llanicos site. The highest 
levels of total Zn and Pb were found in Pedreras and San Cristobal 
sites, while Los Llanicos showed the highest levels in Mn and Co. 
The parent material did not show significant effect in the total/
available and soluble/total ratios. Present land use significantly 
affected the bioavailability of heavy metals. The anthropic soils 
reached highest concentrations in Pb, Zn, Cd and Co. All the 
analyzed heavy metals showed higher soluble/total and soluble/
available ratios in the non-anthropic soils. The climatic seasonality 
led to changes in the soluble and bioavailable fractions, being 
both fractions higher in summer and autumn. The available/total 
ratio was higher in autumn, while the soluble/total and soluble/
available ratios were higher in the summer. High variability in the 
ratio available/total was found among the analyzed heavy metals. 
Soluble fractions was always very low and, therefore, the potential 
risk of leaching and aquifers pollution is negligible.
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Influence of soil conservation 
management in tobacco 

fertilization efficiency, misiones 
province , Argentina

A R T I C L E  I N F O A B S T R A C T

Keywords:   Conservative, 
Management, Fertilization. In the province of Misiones, Argentina, where the 

agroecological characteristics predisposed the productive 
systems to diminish quickly their potential production, 

especially when annual cultivations are involved as the tobacco 
crop, mainly for the topographical conditions and, precipitations 
and temperatures inside the climatic ones, due to the quick 
process of the hydric erosion when soil management is not 
implemented inside the conservationist context.To demonstrate 
the previously outlined situation, it was installed a fertilization 
trial between a plot under conventional management and another 
plot with conservative one. In the first one, practices like soil 
systematization, covers crop use and management, correction of 
interchangeable acidity and fertilization are not contemplated, 
as all ones are considerate in the second one. There were four 
treatments, thet were determinated on the base of soil chemical 
analysis and crop nutritional needed, it was mainly considered 
on N- P2O5 and K2O elements. The experimental design was 
randomized blocks. The objective was to know the influence of 
conservative soil management and conventional one throught 
the efficiency of tobacco crop fertilization, determined by 
production kg ha-1, tobacco leaves for sell. The results show 
the higher production was obtained in the soil conservation 
management comparing with the conventional one. It was 
concluded that under these agroecologycal conditions of this 
Norhteast area of Argentina, the Misiones provinces specifically, 
the conservative soil management allow higher efficiency of 
fertilization in tobacco crop.	
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Integrated assessment of land 
cover change, and its impact 
on freshwater resources in a 
degraded andean catchment

A R T I C L E  I N F O A B S T R A C T

Keywords:  Water and Sediment 
Yield, Forest plantations, Andean 
catchment. Interactions between human activities (e.g. infrastructure, 

agriculture and land use change) and the physical environment 
have increasingly transformed the hydrological functioning of 

Andean ecosystems. The effect of forest cover on water yields has been 
demonstrated for small (mostly experimental) catchments where the 
natural vegetation was removed and/or replaced by plantation forests. 
However, little is known about disturbed ecosystems where forest 
plantations have been established on highly degraded land. In this 
paper, we analyze the hydrological response to complex land cover 
change for a highly degraded catchment located in the Ecuadorian 
Andes. Forest cover change occurred in spatially distinct regions, with 
massive deforestation in the upper (remote) parts and reforestation 
in the lower degraded parts of the catchments. Our data show that 
the shifts in the hydrological regime are associated with human-
induced changes in vegetation type and density. The observed increase 
in baseflow (of about 25 mm over a 30 year period) is likely to be 
related to the conversion of native forests to agricultural land (~20 
km2 of native forests, 1963–2007). Reforestation in the lower part of 
the catchment not necessarily led to a reduction in total water yield, 
as the increase in forest cover occurred mainly on extremely degraded 
areas (so-called badlands) that did not produce any baseflow before 
restoration. The strong decrease in peakflows may be explained by the 
strong increase in vegetation cover in highly degraded lands, where 
active gully systems were active in the 1960s. The establishment of 
herbaceous and shrubby vegetation as understory vegetation of forest 
plantations gives rise to the formation of vegetated buffer zones in 
gully beds, which enhance sediment trapping and runoff infiltration.
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Investigating effects of an 
indigenous plant species - syrian 

bean-caper (zygophyllum fabago l.) - 
On mine tailing pond

A R T I C L E  I N F O A B S T R A C T

Keywords:  physical properties, 
organic carbon, tillage systems. The omni-presence of Zygophyllum fabago L. (Syrian 

bean-caper) colonies in post mining areas prompted 
us to investigate its contributions to reclamation of 

mine wastes deposits in SE Spain. Plant-related (edaphic) 
characteristics and bio- and water soluble-Cd, Cu, Pb and Zn 
in rhizosphere of Z. fabago were compared to two tailing ponds 
one year since application of pig slurry and marble waste.  In 
rhizosphere, in one year; total N increased up to 20X (339 vs 17 
mg N kg-1) in El Gorguel pond and 27X (85 vs 3.1 mg N kg-1) 
in El Lirio pond; organic C increased from 6.6 to 19.5 g kg-1 in 
El Gorguel and from 2.1 to 5.7 g kg-1 in El Lirio. Reduction in 
bio-available Cd, Cu, Pb and Zn in rhizosphere of Z. fabago at 
El Lirio is attributed to increase of pH from 5.3 to 7.7 through 
marble waste addition, although increased cation exchange 
capacity may also have played a role.  Addition of marble waste 
to encourage colonization by Z. fabago in acidic mine tailing 
ponds was recommended.
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simulated rainfall conditions

A R T I C L E  I N F O A B S T R A C T

Keywords:  Raindrop impact; 
Runoff and sediment yield; 
Hydraulic characteristic; Shear 
stress and Stream power. 

Fw studies have addressed the role of raindrop impact on 
hydro-dynamic mechanism of soil erosion. In this study, 
rainfall simulation experiments were conducted to evaluate 

the role of raindrop impact on processes of runoff and sediment 
yield, flow hydraulic characteristics, and dynamic mechanism of 
raindrop impact under three rainfall intensities (50, 75, and 100 
mm h-1) at three slope gradients (5°, 7.5°, and 10°). These rainfall 
intensities and slope gradients were tested under two soil surface 
conditions: one with raindrop impact and the other without 
raindrop impact by placing nylon net over a soil pan. Result showed 
raindrop erosion occupied 72.3%-96.2% of the total sediment 
yield. Further, runoff rate and sediment concentration were greatly 
reduced during rainfall with the elimination of raindrop impact, 
and the corresponding reduction rates were 1.13%-84.08% and 
48.13%-96.50%, respectively. After eliminating raindrop impact, 
hydraulic parameters of flow depth, flow velocity, Reynolds number, 
and Froude number were markedly reduced, while Darcy-Weisbach 
coefficient was increased 1.40-5.31times; flow velocity was the key 
hydraulic parameter of affecting raindrop erosion. Raindrop impact 
caused the critical hydrodynamic forces of shear stress, unit stream 
power, and stream power increase above two times relative to the 
treatment without raindrop impact, and raindrop erosion rate had a 
significantly linear relationship with the relative increment in unit 
stream power or stream power induced by raindrop impact. These 
findings present a new approach to predict raindrop detachment 
rate from the point of flow hydraulics and dynamic mechanism of 
raindrop impact.
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Land use and environmental 
factors as key controls of soil 

organic carbon in semi-arid areas
A R T I C L E  I N F O A B S T R A C T

Keywords:  The sensitivity of soil organic carbon (SOC) to global change 
is receiving increasing attention, because of its importance 
in the global C cycle. However, there is little agreement 

concerning the effects of global warming on SOC stocks - a major 
source of uncertainty in future climate change predictions. The aims 
of this study were: i) to determine the factors controlling SOC 
concentration at different depths and for different land uses, and ii) 
to predict the impact of global change on SOC in semiarid areas.
The study area was located in Murcia, southeast Spain. 913 soil 
samples characteristics of the diversity of land uses and environmental 
factors were analyzed. For a better understanding of the effect of the 
environmental and textural variables, the correlation analyses were 
performed separately for each land use. In forestland, precipitation 
showed a strong correlation with SOC at all depths. However, 
temperature and altitude were no correlated at any depth in this land 
use. In shrubland altitude and precipitation were correlated positively 
and temperature negatively with SOC between 0-60 cm, while 
below 60 cm depth only fine silt showed a significant correlation. 
In croplands, temperature was negatively correlated at all depths 
and altitude was positively correlated at nearly all depths. Overall, 
for all land uses, the textural factors only showed some correlation 
in the subsoil layers. These results suggested a negative impact on 
the SOC concentration in a climatic change scenario with increased 
temperature and a decrease in rainfall, as expected in semiarid areas. 
This impact would be much greater in surface than in the subsurface 
SOC. Strategies for soil C sequestration should be focused on 
subsoil, therefore appropriate management practices in croplands, 
which have deep soil profiles with low organic C saturation, seem to 
be a win-win option for sequestering atmospheric CO2 and improve 
soil productivitKeywords: carbon sequestration, climatic change, 
sustainable land use
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Linking carbon and nitrogen balance 
to crop yield at green sugarcane 
system in northeastern Brazil

A R T I C L E  I N F O A B S T R A C T

Keywords:  soil quality, carbon 
sequestration, bioenergy Green cane management is characterized by the 

deposition of plant residue on the soil surface and can 
influence the soil organic matter dynamic. Therefore, 

this work aimed to quantify the impact of different levels of 
sugarcane plant residue on the soil carbon and nitrogen stocks 
and crop yield at Northeastern Brazil. The experiment was carried 
out during three consecutive years in a Plinthosol (80 g kg-1 of 
clay). The treatments consisted of different levels (amounts) of 
sugarcane plant residue maintained on the soil surface: 0%; 25% 
(3.5 Mgha-1), 50% (7.0 Mgha-1), 75% (10.6 Mgha-1) and 100% 
(14.3 Mgha-1). Soil samples were collected at the 0-20 and 20-
40 cm depths for total carbon (SOC) and nitrogen (TN) stocks 
determinations. Crop yield was also quantified. The SOC and 
TN stocks at 0-40 cm depth were 38, 40, 42, 42 and 46 Mg ha-1 
and 2.5, 2.6, 2.6, 2.7, 2.7 Mg ha-1, for the 0, 25, 50, 75 and 100 
% treatments, respectively. Crop yield varied from 74 (0%) to 96 
Mgha-1 (100%). There was a linear trend both for SOC stocks 
(R2 = 0.97) and crop yield (R2 =0.90) as a response to increases 
in the levels of sugarcane plant residue. The maintenance of 
sugarcane crop residues as a soil covering  improve soil quality 
and crop yield and can be adopted as a excellent strategy by 
sugarcane farmers at northeastern Brazil.
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on some organic matter, bulk    
density and porosity of soil 

degraded by puddling
A R T I C L E  I N F O A B S T R A C T

Keywords:  physical properties, 
organic carbon, tillage systems. The purpose of this research was to evaluate the soil  

organic content, bulk density and porosity changes, 
in the long term, under no till (SL) rice (Oryza sativa 

L) cultivation irrigated system compared with the traditional 
method of mud puddling, in a Vertic Haplusteps soil located 
in la Vega, Cojedes state, Venezuela. Sampling was performed 
after summer crop cycle 2010-2011, from March to June 
2011. Three management system were evaluated: forest (FR), 
no tillage (NT) and mud puddling (MP), at four depths and 
five replicates in a totally randomized design on disturbed 
samples (organic carbón), and undisturbed samples (porosity 
and bulk density). The results show  highly significant 
changes in organic matter content, porosity and bulk density at 
all depths on behalf of NT. Similar behavior was evident in the 
remaining variables. The MP system showed the highest rates 
of degradation. The  long-term  tillage  has helped reduce  the 
negative effects on the physical properties caused by MP. The 
NT in rice production is an alternative crop development system 
to improve environment soil quality.
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Mining threats to  ancient 
anthropogenic soils associated 

to indigenous food security 
of the middle Caqueta river

A R T I C L E  I N F O A B S T R A C T

Keywords:  Amazonas, 
anthropogenic soils, mining. In the Amazon region mining is looking for protected areas 

and indigenous territories subtracted from the National 
Forest Reserve as those with possibilities of intervention. 

One of them is the Middle Caquetá region. The region 
inhabited by indigenous communities is recently developing a 
low scale illegal mining of gold in the Caquetá River which is 
affecting the water quality, the fishery and causing erosion of 
the riversides.  Those are not the only threats. In the bluffs of the 
riversides there are pre-Columbian anthropogenic soils created 
about 500 to 2.000 years B.P., known as Terras Pretas. Those are 
the only non-flooded fertile soils of the region, important in the 
food security of local indigenous communities. In Colombia, is 
little the knowledge about Terra Preta soils. The denomination 
of Terras Pretas  as archaeological places are not clear and are 
only recognized like that when pre-Columbian artifacts are 
associated to them. Additionally to their high fertility, those 
soils store 2.5 times more C than natural soils. Those C stocks 
have not been modified, but the arrival of mining could change 
this. This work evaluated the frequency of anthropogenic soils in 
the region, the traditional knowledge associated to them, their 
importance in the food security of local communities and the 
possible effect mining could have on these soils and other natural 
resources associated to the food security of the region.  Knowing 
more about how the life, the history and the food security of 
indigenous communities depend on those resources will permit 
to make better decisions about if it is correct to introduce or not 
mining in the region. 
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Morphometric analsys of the 
upper watershed of the San Pedro 

river, Miranda State, Venezuela
A R T I C L E  I N F O A B S T R A C T

Keywords:  Morphometric, 
Watershed, Geographic 
information system The upper basin of San Pedro, is a very important 

water resource for use in farming and being a precious 
environmental service for the city of San Pedro. 

Analysis of the morphometric characteristics of a river basin 
through parameter form, topography and drainage network, it is 
essential to determine the movement and rainwater catchment. It 
discusses some morphometric characteristics of the upper basin 
of the San Pedro, through the use of Geographic Information 
Systems from digital elevation model and satellite imagery. The 
results suggest that the basin has a height ranging range from 
1022 m to 1950 m, where larger areas of intervention zones are 
located in the middle elevation (1404 to 1586 m) and lower 
(1040 to 1400) characterized by an intense agricultural activity, 
mainly vegetables and higher elevation areas corresponded to 
more forested areas. The watershed has an area of 30.8 km2, 
with an axial length of 11.1 km, a maximum width of 4.13 
km and a perimeter of 31.3 km. The form factor (0.25) and 
elongation (2.68) indicate that moderately elongated shape has 
a drainage density of 0.36 categorized as low, which together 
with the presence of urban development, high agricultural 
activity may increase the risks for flooding in areas of lower 
slope. The physical characteristics of the basin and most of the 
hydrological behavior are influenced by topography, since at 
higher slopes correspond to higher speeds of the streams and 
the lower the concentration time.
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Natural resource 
conservation as a key 

element of land use planning
A R T I C L E  I N F O A B S T R A C T

Keywords:  Morphometric, 
Watershed, Geographic 
information system The increasingly intensive use of “highly productive lands” 

and the accelerating encroachment upon “marginal lands” 
to meet the ever-increasing needs of human populations 

have led to well-recognized global degradation of natural rand 
environmental resources. It is imperative, therefore, that land use 
policies and practices should realistically assure maintaining a balance 
between the ability to provide needed products and services, and 
the provisions necessary for ensuring land stability and sustainable 
management. Fortunately, both the production and protection 
outcomes are determined by the very same fundamental factors, 
processes, and constraints. These include intrinsic site attributes 
(climatic, topographic, and soil-based), and the consequences of 
selecting specific land use patterns and management practices. 
This commonality strongly argues for compatibility, rather than 
conflict, between production-driven and environmental objectives. 
Certain provisions are needed to implement this desired outcome, 
including: 1) acquiring the necessary databases to allow systematic 
biophysical designs of resource management systems, 2) maximizing 
the match between site attributes, planned land use, and selected 
management technologies, 3) using realistic temporal (long term) 
and spatial (full landscape) scales to plan, implement and monitor 
land use systems, 4) incorporating concepts and lessons learned 
from stable natural systems, 5) utilizing emerging technological 
innovations in crop and soil improvement and post harvest 
processing, and 6) easing the barriers to long term research for 
building meaningful databases and developing validated predictive 
models and decision-aid tools to minimize random errors toward 
meeting the desired goals. These and other criteria can be used in 
multi‑objective analyses to assist in defining a constructive path 
for decision making toward both productive and sustainable land-
use and management.
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New deep-furrow drills for 
conservation farming in 

washington’s winter wheat–
summer fallow region

A R T I C L E  I N F O A B S T R A C T

Keywords:  Conservation tillage; 
New drill prototypes; Wind 
erosion Farmers in the low-precipitation (150-to 300-mm annual) 

region of the Pacific Northwest of the United States 
practice a 2-year tillage-based winter wheat (Triticum 

aestivum L.) – summer fallow rotation.  Winter wheat is 
planted deep into moisture in late August or early September 
and seedlings emerge through 10 to 16 cm of dry soil cover.  
Conservation tillage methods have been developed that allow 
farmers to preserve ample residue during fallow, but existing 
deep-furrow drills cannot pass through heavy residue.  Farmers 
are therefore reluctant to retain heavy residue during fallow 
when they know it will likely plug their drills during planting.  
Planting is, by far, the most time-sensitive and critical farming 
operation of the entire year.  The objective of the study was 
to evaluate the performance of three new deep-furrow drill 
prototypes developed by Washington State University and the 
McGregor Company to determine their suitability for planting 
winter wheat into tilled summer fallow under high surface 
residue conditions. The most successful drill had staggered 
hoe-type shovel openers on two ranks, 91-cm-diameter packer 
wheels, and 43-cm row spacing.  During two years of testing, 
we had absolutely no plugging problems with this prototype 
because of 70 cm clearance from the drill frame to the tip of the 
shovel openers; almost twice that of conventional deep-furrow 
drills.  In addition, the distance between opener ranks was 66 
cm for the prototype compared to 48 cm for conventional drills.  
In the author’s opinion, this deep-furrow drill prototype is ready 
to be produced commercially.  Wide-spread availability and use 
of such a drill would eliminate plugging issues during planting, 
thereby providing wheat farmers a successful means to practice 
conservation tillage.
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Novel method for 
quantifying hydraulic 

properties of shrinking soils
A R T I C L E  I N F O A B S T R A C T

Keywords:  Soil hydraulic 
properties, soil shrinkage, extended 
evaporation method In general, soils and their pore size systems are assumed to be 

rigid during loss of water on drying. This is different from reality 
for many soils, especially for soils with high quantities of clay 

or organic matter. As the result of shrinking, the porosity, the pore 
size distribution and the bulk density of these soils change. The aim 
of this study was to develop a practicable retention curve and the 
unsaturated hydraulic conductivity function – under consideration of 
shrinkage. The HYPROP® evaporative device was combined with a 
circumference meter. Preliminary investigation confirmed the linear 
decrease of the sample diameter during evaporation from the bottom 
to the top. Concluding, recording the perimeter change during drying 
in the middle position of the sample together with the corresponding 
tension and water content were sufficient to determine (i) the 
increasing dry bulk density and (ii) the hydraulic functions under 
consideration of shrinkage in the range between saturation and close 
to the permanent wilting point. Measurements were carried out at 25 
samples different in texture and origin. The water retention function 
was strongly influenced by shrinkage. Maximum shrinkage (35.4 % 
by vol. between saturation and 5000 hPa) was measured at the peat 
samples. Minimum shrinkage was quantified with 2.8 % by vol. for the 
Chilean silty loam samples. The unsaturated hydraulic conductivity 
function was only little influenced by shrinkage. Advantages of the 
presented method are: (i) the simultaneous determination of the 
water retention curve and the hydraulic conductivity function under 
consideration of shrinkage with high resolution over the whole range 
from wet to dry, (ii) the simple and robust handling of method and 
device, (iii) the low measurement time between 3 and maximum 10 
days, (iv) the functions are described over the whole tension range by 
plenty user-defined data points, (v) improved evaluation of soil water 
content measurement at shrinking soils (vi) common models can be 
fitted to the hydraulic data as well as to the shrinkage data, (vii) soil 
water models can be run for rigid or dynamic soils using the same 
data model. 
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Organic carbon distribution in 
semiarid soils profiles according 

to soil type and land use

A R T I C L E  I N F O A B S T R A C T

Keywords:  carbon 
sequestration, land use change, 
soil and global change Soil carbon is an important component of the global carbon 

cycle since it represents twice the amount of carbon found 
in the atmosphere and about 75% of the total terrestrial 

organic carbon pool. The paucity of data on soil carbon distribution 
in the profile in different landscapes has been identified as one of 
the major knowledge gaps in soil science. The aim of this study 
was to establish the vertical distribution of SOC in three different 
land uses with different typology. The study was located in Murcia, 
Southeast Spain. Data were collected from the LUCDEME 
Project. 312 soil profiles were studied along 11000 km2 area. The 
soil types were: 39.1% Calcisols, 20.2% Regosol, 14.5% Fluvisols 
and 26.2% Cambisols, Leptosols, Kastanozems and Solonchaks. 
Land uses were grouped into three classes: forestland, shrubland 
and cropland. Of all the soil profiles analysed, 46.7% represented 
croplands, 39% forestlands and 14.3% shrublands. Kastanozems 
and Leptosols showed the highest SOC concentrations (SOCc) 
followed by Cambisols. Lower SOCc occurred in Calcisols, 
Solonchaks, Regosolsand Fluvisols. Forest soils showed significantly 
higher values than shrublands and croplands in the upper (0-
20 and 20-40 cm) layers. With regards to differences between 
shrubland and cropland use, SOCc was significantly higher in the 
top 40 cm of the shrubland soils. These results showed that the 
conversion of forestland or shrubland to cultivation implies large 
emissions of CO2.In conclusion, the average density of SOC in 
these semiarid areas was low (7.18 kgCm-3) in the 0-100 cm layer, 
being 70.12 % located in the top 40 cm. Land use was the main 
factor controlling SOCc. The conversion of forestland to cropland 
involves a substantial decrease in SOC concentration and it should 
be strictly restricted in these semiarid areas.
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Peasant participation 
in Sierra Norte, Puebla, 

Mexico
A R T I C L E  I N F O A B S T R A C T

Keywords:  conservation, 
farmers, mountain. The effects of poor management of the soils in mountain 

ecosystems of the Sierra Norte of Puebla, causes loss 
of soil; of 0.87 t/ha/yr in the forested areas; 12 t/ha/

yr in coffee plantations; 20 t/ha/yr in plots dedicated to the 
cultivation of species for subsistence, as beans, chili and corn, in 
other areas were reported losses of 79 t/ha/yr, existing areas with 
losses exceeding the 97 t/ha/yr, the actual situation from the 
environmental point of view is described as ecological disaster. 
Such a situation requires attending the educational component 
and improving in environmental issues, providing economic 
alternatives and technical training among the inhabitants of 
the poorest communities; improve health levels and must take 
into account the active link between producer and family to 
ward environmental issues. Secretariat of Social Development 
(SEDESOL) approved a project which was carried out in the 
towns of Francisco I. Madero and Xonalpu in the municipality 
of Huehuetla, Puebla, Mexico. It was formed two groups of 
farmers who received education and training in classrooms 
and also training in the sector of reference established in these 
communities, this work was developed during a year and at the 
end of that time the trainees learned to organize their land for 
tillage, crop and harvest considering the implementation of 
systems of anti-erosive measures, use of the device “A” to draw 
rows in outline and organize their plots of crops, construction 
of retaining walls with stones and rocks, construction of levees, 
cover crops, mulching, and sowing and planting of vetiver grass 
in hedgerows.
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Performance of jatropha curcas 
irrigated with non-conventional 
water resources: influence of soil 

characteristics
A R T I C L E  I N F O A B S T R A C T

Keywords:  arid land, Jatropha 
curcas, biodiesel, wastewater In a global context where new renewable energy sources 

are needed, while reducing the greenhouse gas emissions, 
biodiesel production from vegetable oils represents an 

alternative to fossil fuels. In the last years, Jatropha curcas 
has been promoted as an energy crop for the production of 
biodiesel in several countries around the world. Fuerteventura 
Island (Canary Islands, Spain), one of the most arid zones in 
the European Union, could be an ideal location for Jatropha 
curcas cultivation due to the combination of several factors 
such as large areas of abandoned agricultural land and  high 
availability of recycled wastewater resources associated to 
tourism industry.The Main goal of this study was to assess the 
viability of this crop in different soil types (sandy-loamy;clayey-
loamy), irrigated with different water qualities (recycled 
wastewater;desalinated water). The effects of soil type and 
water quality on crop performance  were evaluated in terms 
of i) vegetative growth (plant height; stem diameter), ii) tissue 
mineral composition,and iii) seed production (three first years 
of crop).The results have shown that growth and seed yield were 
significantly influenced by water quality but not by soil type. 
The highest seed production (~1900 kg ha-1) was obtained in 
the  clayey-loamy soil under irrigation with recycled wastewater 
(versus319 kg ha-1 under desalinated water irrigation). This 
study provides useful information regarding potential benefits 
and limitations of Jatropha curcas cultivation in marginal lands 
and under irrigation with non-conventional water resources, 
avoiding competition with food production.
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Ost-fire land restoration and soil 
biology in Northern Nevada

A R T I C L E  I N F O A B S T R A C T

Keywords:  coated seed, 
herbicides, Azospirillum 
brasilense, AM mycorrhiza Open space in northern Nevada is subject to frequent intense 

fires.  This phenomenon continues the cycle of invasive 
weed establishment and persistence, damages the soil 

ecosystem, contributes to soil erosion, and limits the re-establishment 
of sustainable native plant communities. In April 2011 a 2.5-acre test 
plot in was established in Peavine Canyon. The purpose of the plots 
was to test the efficacy of coated seed to enhance germination and 
plant establishment accompanied with herbicides to control weeds. 
The site included 48 plots, all pre-treated in the winter of 2011 both 
mechanically and chemically to control cheatgrass (Bromus tectorum). 
Treatments were repeated four times each in a random block design 
as follows: I) Two species of grasses, one per plot II) Six treatments: 
1. Control (no coating), no imazapic, 2. Control (no coating) with 
imazapic 3. Activated charcoal with imazapic. 4. Activated charcoal 
coating with AM mycorrhiza with imazapic. 5. Activated charcoal 
coating with Azospirillum brasilense and imazapic. 6. Charcoal, 
mycorrhiza, bacteria, and imazapic. Preliminary monitoring in 
2011 and 2012 included reconnaissance and cover analysis. No new 
germination was noted from species seeded in 2011. There was a 
marked increase in plant growth and diversity from remnant plants 
released from weed competition in comparison to the surrounding 
untreated area, observed both in 2011 and 2012, with over fifteen 
(15) native and adapted species identified including species of shrubs, 
grasses, and forbs. In April 2013 WBS will begin detailed analysis 
of all 48 plots for vegetative cover (by species), soil nutrients, root 
colonization by mycorrhiza, and plant tissue for N, P, and K, in an 
attempt to evaluate effects of inoculants and herbicides. 
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Progress and set backs in soil 
conservation research: 

challenges for the future
A R T I C L E  I N F O A B S T R A C T

Keywords:   Soil conservation, 
hydrological processes, clichés 
in soil research, integrated 
approaches, empirical models

T he soil is fundamental to the needs 
of man life, and plays a central role 
in determining the quality of our 

environment. Increased human influences 
on soils frequently results in widespread 
processes of land and soil degradation. 
Associated with land and soil degradation 
there is a decrease in available good quality 
water for agriculture, urban and industrial 
needs, and decreased biodiversity. The 
processes of soil and water degradation 
are closely linked through unfavourable 
alterations in the hydrological processes 
determining soil water regimes. In the 
last 15-20 years there has been increased 
interest in human-induced climate change, 
associated with increased atmospheric 
concentration of greenhouse gases. Most 
of the present and future problems of land 
and soil degradation, water supply and 
natural disasters are mainly attributed to 
these climate changes. At the same time, 
and probably related to it, there has been a 
change in the foci of studies and research 
on soil and water conservation. With 
the increasing evidence of the growing 
global problems of land, soil and water 
degradation and their effects on food 
production and the environment, there was 
increasing interest, especially since the late 
1960s, in stimulating studies related to soil 
and water conservation. Particular attention 
was paid to the processes of soil and water 
degradation in relation to their use and 
management for agricultural purposes. 
These efforts led to the development of 

models and evaluation systems mainly using empirical approaches. Later studies 
demonstrated the limitations of the generalized universal use of these empirical 
approaches. Concurrently with the renewed interest associated with soil and 
water conservation, there was an increase in related organizations, conventions, 
congresses and conferences. A global assessment of human-induced soil degradation 
(GLASOD) demostrated the paucity, difficult accessibility and poor quality of basic 
information required for adequate planning and effective application of practices to 
prevent soil and water degradation. The more recent conventions and programmes 
at international and regional levels generally are based on re-interpretations and 
different processing or representation of old information, using some times “new” 
terminology. In other cases, new information has been mostly generated through 
indirect or remote sensing deductions, usually without adequate ground-truthing. 
The decreasing public or private support for more integrated interdisciplinary studies 
and the compulsion to quickly publish papers has resulted in a very specialized and 
isolated consideration of different aspects related to the degradation of soil functions. 
This frequently results in over-simplifications, failures and even contradictions in the 
proposed strategies to control soil degradation. Currently we have reached quasi-
stagnation in soil conservation research and a new series of soil conservation terms 
(soil quality, desertification, tillage erosion) and clichés (“C sequestration”, “no-
tillage”) have been introduced. These are derived from different interests, but generally 
they are very empirical approaches without a strong scientific basis. However, they 
attract increased attention from organizations setting policies and providing funds 
for soil and water conservation research, and as a consequence many research 
activities in the last 20 years have been concentrated in such topics. Regretfully, these 
approaches have very limited accuracy and are insufficient for developing adequate 
policies for land use and management.  “C sequestration” and “zero tillage” have 
become dominant paradigms, without due consideration and research about both 
the beneficial and detrimental effects of them in relation to various environmental 
and productive soil functions. It is concluded that as climate, soil and socio-economic 
conditions differ greatly from one location to another, and as them are changing 
continuously, there can not be simple universal prescriptions regarding practices for 
a sustainable soil management for crop production and environmental protection, 
and to help mitigate the greenhouse effect by C sequestration in soils. The adequate 
selection of those sustainable practices must be based on research with a broader 
vision on soil conservation, where all the system components and their interaction 
are considered and understood with a far-sighted approach, to ensure that short term 
gains in one aspect or location do not induce long-term losses in other aspects or 
elsewhere. Research needs to be directed to better understanding of the processes 
and reactions in soils related to chemical recycling and water balance over a range of 
spatial and temporal scales, with the common objective of improving crop production 
and environmental protection. Lasting solutions will only be found if the complexity 
of problems is recognized by adequately trained researchers in soil science and 
hydrology, who then develop appropriate strategies.
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A R T I C L E  I N F O A B S T R A C T

Keywords:   soil erosion; Chinese 
Soil Loss Equation (CSLE); 
the Loess Plateau; temporal and 
spatial variations; GIS spatial 
analysis 

It is well known soil erosion is very severe in the Loess Plateau 
of China due to the complex topography and intensive 
human activities during the long history of farming. As 

a result, the soil erosion models such as USLE, could not be 
used directly in this region. Taking Gushanchuan Catchment 
on the Loess Plateau as an example, this study used the Chinese 
Soil Loss Equation (CSLE) to evaluate the temporal-spatial 
variations of soil erosion in the past three decades (1975 to 2006). 
Considered the complex of topography and the particularity 
of soil conservation measures in China, Chinese Soil Loss 
Equation (CSLE) was developed based on observation data. 
The result showed that the erosion evolution process can be 
divided into two stages. The first stage was from 1975 to 1986, 
and soil erosion was intensified and eroded area increased by 
138.13 km2, particularly in the southeast part of the basin. The 
second stage was from 1986 to 2006, and erosion weakened. 
The eroded area decreased by 163.09 km2, and the reduction in 
soil erosion distributed in the entire basin. Soil erosion above 
the medium degree mainly occurred in the elevation ranging 
from 1070 m to 1300 m, with the slope ranging from 18° to 35° 
correspondingly.  In the period from 1975 to 2006, the farmland 
area decreased while the woodland and pasture areas increased, 
and soil erosion weakened obviously as a result of land use 
adjustment. The results of this study would provide references 
for benefit assessment of soil and water conservation on the 
Loess Plateau.
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Re-discovering our values; 
hope for the future

A R T I C L E  I N F O A B S T R A C T

Keywords:   snature’s language, 
symbols, Earth When we met in New Delhi years ago we heard 

about the wisdom of indigenous people and their 
sanctity of nature and reverence of all life. Our 

world is facing disturbing issues today when we observe the 
limitations of natural resources and our abusive consumption. 
However there is hope through re-discovering our values.  They 
are: honesty, compassion, fairness, responsibility, and respect. 
The Kogi people of Colombia, as keepers of Our Mother Earth, 
strongly urge us to change our ways. What if these cultural 
values are also the language of Nature? A Holy Cow and a Fat 
Red Rooster will help us.
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Restoration of degraded watershed 
by applying bio-engineering works 

in active gullies

A R T I C L E  I N F O A B S T R A C T

Keywords:   degraded lands, 
erosion, runoff In this study, we have evaluated the effects of bio-engineering 

works aiming to stabilize degraded watersheds.  Five micro-
catchments (0.2 up to 5 ha) have been selected within a 

3 km2 area in the lower part of the micro-catchment Loreto 
(Cuenca, Ecuador).  Vegetation cover as well as implementation 
of bio-engineering works constitute the only difference among 
the five micro-catchments. The experimental design consisted 
of three micro-catchments: (1) DI with conservation works, 
(2) DF with reforestation by Eucalyptus sp and (3) DT with 
no any conservation works. Two micro-catchments have been 
monitored in an agricultural area: with (AI) and with no (AT) 
any bio-engineering works over active gullies. Water flow have 
been measured in every micro-catchment, while sediment 
traps have been constructed to monitor sediment transport. In 
addition, sediment mobilization have been quantified into the 
gully; characterizing humidity, bulk density, as well as volume of 
accumulated sediment into the gullies.
Results show that bio-engineering techniques are efficient 
stabilizing active gullies. Deposition of sediments around the 
dams is strongly dependent on previous rainfall events, as 
well as channel slope, and gully’s vegetation cover. It has been 
determined an I30 max as threshold value from which all micro-
catcments would be contributing with sediment. Analysis of 
sediment samples propose that moisture is significantly high 
(while the bulk density is low) in the deposition areas into the 
already restored gullies, compared to the baseline situation.
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A R T I C L E  I N F O A B S T R A C T

Keywords:   geotechnical risk, 
landslides, early warning systems 
for landslides. In Latin American mountain regions, landslides are the 

second most recurrent dangerous events. The accelerated 
population growing of the Latin American cities, most 

of the times without properly planning, produces the ideal 
conditions for the occurrence of so called natural disasters as 
the massive debris flows of the Mountain Region of Rio de 
Janeiro in 2011. Because of the increasing number of this kind 
of disastrous events, many Latin American cities created special 
technical groups with the intention of developing studies on 
the assessment and management of geotechnical risks in 
densely populated mountain areas. Nevertheless, because of 
the complexity involved, the knowledge about the physics of 
the phenomena and its numerical modeling is still an unsolved 
problem. This work presents the general structure of a risk 
assessment system for rainfall triggered landslides in mountain 
tropical regions. The system is composed by three different 
user-friendly tools designed not only for solving the problem 
of evaluating the hazard and the vulnerability, but also for 
guiding the user in order to improve the level of understanding 
of the phenomena. The hazard assessment is made by means 
of qualitative or quantitative approaches and can be used as an 
early warning system or as a planning decision support tool. 
The structural vulnerability is always assessed as a quantitative 
approach and allows the user to define the level of material 
losses expected from the interaction between a landslide and 
certain structure. The vulnerability of persons is estimated as the 
number of expected casualties inside a structure or even out of 
it when a landslide occurs. Acceptability and tolerability criteria 
for the risk involved in all cases are broadly discussed.



17TH CONFERENCE OF THE INTERNACIONAL ORGANIZATION FOR SOIL /  Medellín (Colombia), 8 al 12 de julio de 2013

MEMORIAS MEMORIAS

Small farms collaborative 

conservation planning and 

practice implementation initiative

Esgate, T.W.

18888 Meadowlark Court, Penn Valley, California 95946
Kunia Loa Ridge Farmlands, Project Director

E-mail: twesgate@sbcglobal.net

17TH CONFERENCE OF THE INTERNACIONAL ORGANIZATION FOR SOIL /  Medellín (Colombia), 8 al 12 de julio de 2013

MEMORIAS

ENVIRONMENTAL SUSTAINABILITY THROUGH SOIL CONSERVATION 



17TH CONFERENCE OF THE INTERNACIONAL ORGANIZATION FOR SOIL /  Medellín (Colombia), 8 al 12 de julio de 2013 371

MEMORIAS MEMORIAS

MEMORIAS

ENVIRONMENTAL SUSTAINABILITY THROUGH SOIL CONSERVATION 

Small farms collaborative 
conservation planning and 

practice implementation initiative

A R T I C L E  I N F O A B S T R A C T

Keywords:   Collaboration; 
Planning Knunia Loa Ridge Farmlands (Coop) is a Hawaii nonprofit 

corporation. It was established to create a common 
interest in the 854.23 acre Kunia Loa Ridge agricultural 

subdivision, made up of over 200 small farm plots ranging from 
1 to 35 acres. The Coop members are primarily native Hawaiian 
and Pacific Islanders who are intent on operating sustainable 
farms that will produce a variety of agricultural commodities. The 
farmer/producer members of the Coop are active in a variety of 
agricultural activities including, multi-cropping of fruit trees and 
vegetables, aquaculture, and animal husbandry. Implementing 
conservation practices over a broad and diverse landscape 
containing 99 individual small farm plots, and over 200 operators, 
presents unique challenges for conservation planning and practice 
implementation. Many practices need to be implemented 
across multiple ownerships in order to be effective. The Coop is 
addressing these challenges through practices set forth in site 
specific conservation plans that are tied to an overall landscape 
scale plan. The project is being funded by a Natural Resources 
Conservation Service, Conservation Innovative Grant (CIG).
A landscape scale conservation plan has been developed to target 
overall resource protection. Workshops and field trips are conducted 
for Coop members several times a year to deliver information 
about practices that conserve and enhance soil and water resources. 
The Coop Conservation Planner/Project Director meets with 
individual farmers and small groups to develop site specific plans 
that identify conservation practices for implementation. The CIG 
also includes funding to assist with practice implementation. The 
project demonstrates collaboration and the reduction in planning 
workload through streamlined individual conservation plans that 
are tied to the landscape scale plan.      
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Soil conservation 
in a semiarid watershed, 
San Luis Potosi, Mexico

A R T I C L E  I N F O A B S T R A C T

Keywords:   spoil deposit; soil 
and water conservation; Vetiveria 
zizaniodes The soil and water management programs with watershed 

approach are considered essential for the sustainable 
management of resources. In this study, the resources of 

Monte Caldera-Portezuelo watershed (13 424 ha) located in a 
semi-arid zone of the Sierra de Alvarez, San Luis Potosi, Mexico 
were characterized. The water erosion risk was estimated, using 
a GIS and the prediction model (USLE). Five categories were 
considered: no apparent erosion risk (soil loss less than 2.2 t 
ha-1 yr-1), slight erosion risk (2.2-10 t ha-1), moderate (10-
50 t ha-1), high (50-200 t ha-1) and very high (> 200 t ha-1). 
A database with socioeconomic information was performed; 
also were conducted training activities with the participation of 
technicians and farmers. The available technology for resource 
management was analyzed and management practices more 
appropriate for conservation and restoration land were identified. 
Integrating efforts of various institutions currently has actions 
of range management and soil and water conservation in 340 
ha. After five years, we are evaluating the impact of the actions 
carried. One of these assessments indicates that using rainfall 
simulation, with an application rate of 14.7 cm hr-1 for 30 
minutes, the sediment production was lower in the restored site 
(12.4 kg ha-1) compared with 19.9 kg ha-1 obtained in the 
site unrestored. The infiltration in the restored site was 10.8 cm 
and was higher (α ≤ 0.05) that in the unrestored site (4.03 cm). 
Biomass production was 3.9 t ha-1 in the site with management 
practices and 2.5 t ha-1 in the site without conservation actions. 
Restoration actions carried out have increased infiltration, 
reduced soil erosion and increased biomass produ.
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Soil conservation on diverse semi 
permanent fruit based cropping systems: 

the case of andean raspberry and transitory 
crops on steeplands in Colombia

A R T I C L E  I N F O A B S T R A C T

Keywords:   soil erosion, soil 
conservation, crop residues, 
Andisols  In Colombia it is estimated  that 40% of agricultural 

lands are affected  by land degradation processes, 
particularly  on  mountain lands  where 24  million 

hectares (80% of the Andean region)  show water  erosion in 
different degrees of intensity due to soil mismanagement. For 
decades soil conservation technologies have focused on grass live 
barriers and diversion channels to control runoff and soil loss. 
However, these technologies have proved to be ineffective in 
stopping erosion or increasing farm sustainability. Therefore, our 
objective was to evaluate agricultural production systems that 
meet  the interests  of farmers, prevent  soil losses and  reduce 
environmental impacts  in the Colombian steeplands. Andean 
raspberry  (Rubus glaucus) interplanted with maize (Zea mays), 
beans (Phaseolus vulgaris), and a variety of calabash (Cucurbita 
moschata), integrated weed management and residue-based zero 
tillage were evaluated. A bare soil treatment was included as 
reference. Experimental plots were sited on volcanic ash soils in 
the high marginal coffee zone of the central Andes of Colombia 
with slopes ranging between 35 and 67%. Results showed 
a significant reduction (P < 0.05) on soil losses in cropping 
systems with permanent cover of crop residues and integrated 
weed management (average soil losses of 0.576 Mg.ha-1.y-1) 
in comparison with the control bare soil treatment (144.561 
Mg.ha-1.y-1). In monocropping system there was a significant 
reduction (P < 0.05) on soil losses (16.054 Mg.ha-1.y-1) in 
contrast with the control trial. Large reductions of soil losses 
were linked to the ability of contact cover (low interference 
weeds and residues) to intercept rainfall and reduce erosivity. 
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intensive management of onion 

(Allium cepa l), in Quibor,municipality 
Jimenez, Lara. Venezuela

A R T I C L E  I N F O A B S T R A C T

Keywords:   Soils, Degradation, 
Geographical information system This research was conducted in order to determine the 

level of degradation of land devoted to the production 
of onion (Allium cepa L), in a sector of the population 

Quibor. 8 farms were selected for producing onion, which is 
determined by bulk density, pH, electric conductivity and the 
presence of soil fungi and bacteria. 80 samples were taken at 20 
cm soil depth. Data were analyzed with the statistical software 
Statistix Version 8.0 and half by Tukey test at 5%. We performed 
a survey complementarily geospatial sampling units, using the 
geographical information system Arc Gis 9, ArcMap version 
9.2. According to the results of bulk density values ​​in 75% of 
sampled producing plots were greater than the critical value, 
which reflects some degree of physical degradation in soils. In 
this aspect the most affected sector was the center of the shaft. 
The soils of the plots in the sector have features moderately 
alkaline. Moreover, the results of electrical conductivity, allowed 
the determination at 50% of the plots in the field have values ​​
greater than 1.2 dS / m. The central area of ​​Palo Axis Black - 
Guadalupe was the one that showed the highest levels of such 
degradation. The microbial diversity was relatively low in the 
shaft, assuming the incidence and effects of excessive use of 
biocide as driver soil and foliar pathogens. En higher levels of 
degradation corresponded to the physical, biological, and then 
finally the chemical.
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Soil hydraulic properties 
of a volcanic ash soil catena 

under different land uses

A R T I C L E  I N F O A B S T R A C T

Keywords:   Ssoil hydraulic 
properties, volcanic soil catena, 
land use change. Soil physical properties govern air and water transport 

processes in soils and are relevant e.g. to model chemical 
transport in soils or to design efficient irrigation systems. 

This study aimed to describe the changes on soil physical 
parameters of a volcanic ash soil catena under different land uses. 
The soil was described as Duric Hapludand and the land uses are: 
pasture at the upper slope (P), native forest at the central part of 
the slope (NF) and native forest (in hydromorphic conditions) 
at the down slope (hNF). To describe the hydraulic soil behavior, 
undisturbed soil samples were collected and matrix sensors were 
installed at 5, 30 and 50 cm depth at each position. Piezometers 
were installed between 220 and 1175 cm depth to evaluate the 
direction of the water flow in the soil catena. The bulk density 
of all studied soil horizons were lower than 0.9 Mg m-3 (andic 
property). The higher water tensions were registers as follows: P 
> NF > hNF which is related to the water flow vectors (mainly 
oriented to the down slope). The volume of macropores (ø > 
50mm) at 5 and 30 cm depth increased from upper till the down 
slope, which can be related to the more intensive use of the soil 
in P as compared to NF and hNF. The volume of macropores 
pores explains the higher saturated hydraulic conductivity values 
observed in NF and hNF; however, the dispersion of the data 
suggests that is also related to the continuity of the pore system. 
The catena presented changes in soil hydraulic properties that 
have to be considered in order to properly understand transport 
processes in slopes.    
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in the soil- plant system 

after three years of pig slurry 
applications in a silty loam soil

A R T I C L E  I N F O A B S T R A C T

Keywords:   Soil Organic 
Carbon, Pig slurry, Silty Loam 
Soils. Sustainability of agriculture is now a major global concern 

since the 1980s. Soil organic matter is very important 
in the proper functions of the soil, which is also a good 

indicator of soil quality. This is due to its influence on many of 
the chemical, physical, and biological processes that control the 
capacity of a soil to perform properly. Understanding of nutrient 
supply through organic matter mineralization in agricultural 
systems is essential for maintaining long-term quality and 
productivity. 
The composition of pig manure will have a profound impact on 
soil properties, quality and crop yield when used in agriculture. 
We studied the effects of pig slurry (PS) application as an 
organic fertilizer, and to determine the optimum amount that 
can be added to the soil, effects on soil properties, quality, and 
productivity. We applied 3 different doses on silty loam soils: 
Single (D1), Double (D2), Triple (D3) and unfertilized plots 
(C) served as controls. Samples were collected at two different 
levels, surface (0-30 cm) and subsurface (30-60 cm). 
Additions of pig slurry to soils at agronomic rates (D1) to 
match crop nutrient requirements showed that the soil quality 
improved with the applications of PS, depending on the soil 
characteristics. D1 applications increased SOC without causing 
any soil pollution. The level of benefits from the use of PS 
application depends on the management of PS, which is very 
important in terms of the soil quality and productivity.
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Soil physical quality after ten 
years under minimum tillage 

in  turen -Venezuela

A R T I C L E  I N F O A B S T R A C T

Keywords:   Seal-crusted 
risk index, tropical soils, 
conservationist management The deterioration of soil physical quality  is evident in 

most soils under agricultural use in Turén, Venezuela, 
with severe impact on the sustainability of production 

systems. The need to evaluate soil physical quality is evident. The 
aim of this research was to evaluate the physical quality of three 
soil management zones (lots 1, 2 and 3) cultivated with maize in 
rotation with sesame, for ten consecutive years under minimum 
tillage. Disturbed and undisturbed soil samples were taking in 
soils layers 0-5, 5-19, 19-30 and 30-40 cm deep; some physical 
properties were measured: bulk density (Da), total porosity 
(TP), macropores (MacPo), micropores (MicPo), saturated 
hydraulic conductivity(Ks), moisture retention at -33, -500 and 
-1500 kPa(CRA), water aggregate stability(AE), mean weight 
diameter (WMD) and organic matter  content (OM). The risk 
of sealing and crusting was determined (IRS-E) as an indicator 
of  soil surface physical quality, using the IRS-E developed by 
Florentino (2003) for tropical soils.  Of the evaluated variables 
those that were most sensitive to changes in soil management 
or differences between studied soils were selected as indicators: 
MO, Da, MacPo (equivalent radius greater than 15 µm), Ks, 
CRA, AE > 250 µm and DMP.  The soil physical quality, after  
10 consecutive years under minimum tillage, was evident only 
in the soil surface layer (0-5 cm) of soils from  lots 2 and 3; 
lot 1 showed poor physical and chemical  quality.  Many years 
more under conservationist soil management are needed for to 
observe significant changes in soil physical quality at a greater 
depth on the soil profile. 
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Soil properties from restored 
calcareous quarries under 
mediterranena semiarid 

environment
A R T I C L E  I N F O A B S T R A C T

Keywords:  experimental 
restoration, organic amendment, 
aggregate stability. Mining-quarrying activities produce a negative 

impact in landscape quality and especially in soils. 
Usually, mineral substrates from mining-quarrying 

sites are not adequate for plant survival and have to be amended 
with organic matter in order to initiate soil construction. After 
almost 5 years of an experimental soil restoration in calcareous 
quarries in SE Spain under Mediterranean semiarid climate, 
soil-substrate characterization was carried out and the results 
compared with those done during the first year. The substrates 
tested in experimental plots contained: a) sewage sludge from 
municipal waste waters, b) compost from urban solid residues, 
c) no organic amendments. Compound sampling was done in 
all plots (3 replicates, 2 treatments, 1 control). The results of 
the conventional soil properties (OM, EC, pH, particle size 
distribution, carbonates, CEC, …) indicate a high heterogeneity 
among treatments because of the unavoidable initial substrate 
heterogeneity. However, aggregate stability, as an integrative 
approach resulting from several soil properties, indicate a 
positive evolution of the amended substrates after almost 5 
years. Besides contributing to improve the low initial quality 
of substrates, organic amendments are necessary to increase 
aggregate stability, contribute to soil conservation and favour 
plant growth. 
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of degraded pastures in a 
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Soybean production and recovery 
of degraded pastures in a 

brazilian savannah sandy soil

A R T I C L E  I N F O A B S T R A C T

Keywords:  In part of the Brazilian savanna, as in eastern Mato Grosso do 
Sul state, there is a condition unfavorable to the cultivation 
of soybeans with the occurrence of sandy soils, acid and 

low fertility (Quartzpsaments) associated with the occurrence 
of drought periods with variable duration. In this region, large 
areas are occupied by pastures where significant portion is in 
the process of degradation with low zootechnical indexes and 
economic outcomes. Aiming to monitoring the efficiency of 
integrated systems in the recovery of pastures and soybean 
production, was implemented in 2008 an experiment containing 
management systems: a) soybean monoculture and conventional 
tillage, b) soy monoculture on No-Tillage (NT) on sorghum 
or maize straw, c) integrated crop-livestock system (ICLS) in 
NT where soybean is in rotation with Brachiaria brizantha cv. 
Marandu in cycles of two years, and d) pasture B. brizantha cv 
Marandu in degradation, adopted as reference system. In all 
systems was made correction soil chemistry with use of liming, 
gypsum and fertilization with P and K, allowing the growth of 
plant roots without impediments chemical and adequate supply 
of nutrients. At ICLS, the best soil physical conditions, with 
higher infiltration rate and greater storage capacity of rainwater, 
coupled with deep root growth of soybeans, allowed good yields 
grain same with dry periods, because in this condition the soil 
had a greater volume of water stored and also lower evaporation 
losses compared to other systems. At ICLS grazing showed 
higher cattle support capacity and greater forage production 
than the reference system.
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Spatial and temporal variation 
of the concentration of nutrients 

and groundwater movement 
in a catena of volcanic ash soils
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Spatial and temporal variation 
of the concentration of nutrients 

and groundwater movement 
in a catena of volcanic ash soils

A R T I C L E  I N F O A B S T R A C T

Keywords:  concentration of 
nutrients, ground water, water 
movement. The risk of water pollution increases as they are more 

intensive farming. The objective of this study is to 
characterize the variation of groundwater movement 

and concentration of nutrients in a catena of volcanic soils 
under different land uses. For nutrient concentrations sampled 
periodic water through piezometers installed along the catena 
(meadow slope and floodplain) at depths ranging from 1175 
to 200 cm in the high and low. We conducted a survey of the 
location points of the piezometers. Temporary measurements 
were made of the water table level. With this information, we 
calculated water flow paths for different seasons using Surfer 11. 
Concentrations of nitrite and phosphate nutrients were under 
the detection limit (<0,002 mg/L) in the course of the catena. 
Ammonium concentrations, N Total, calcium and potassium, 
increased towards the plain but decreased its concentration in 
the river. Patterns are repeated throughout the year. For nitrate 
values ​​ranged from (0,35 to 0.002 mg/L), which decrease from 
prairie to plain. As for the water flow vectors they headed towards 
the slope but different magnitude depending on the season and 
the saturation level of the water. Nutrient concentrations remain 
the same pattern in different seasons, the highest concentrations 
found in the edge of the plateau in most cases.
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Spatial variability of soil 
hydraulic properties of a volcanic 
ash soil under irrigated bluberries 

in Suthern Chile
A R T I C L E  I N F O A B S T R A C T

Keywords:  spatial variability, 
soil hydraulic properties, irrigation Water irrigation contributes to increase crop yields 

and soils plays a key role since they constitute a 
porous medium that stores and conducts water 

to plants. Volcanic ash soils have excellent physical properties. 
While the time-dependent variability of volcanic soils hydraulic 
properties has been investigated, minor work has been done 
to study their spatial variability. The latter is a very important 
factor, particularly by designing water use efficient irrigation 
systems. Therefore, the objective of this work is to describe the 
spatial variability of hydraulic properties in a volcanic soil under 
irrigated Blueberries. Undisturbed soil samples were collected 
in two experimental plots of 940 m2 each of them in a grid of 72 
points spaced by 320 and y 640 cm between 5 and 10 cm depth 
(220cm3) in an Acrudoxic fulvudands. Along the soil sampling, 
the volumetric water content was measured at 5 cm depth using 
a TDR in a grid of 120 points spaced by 140 and y 320 cm. 
From both results maps were developed using geostatistics. The 
coefficient of variation of the volumetric water content measured 
in the field (θ) hydraulic conductivity (Ks) and air capacity 
(AC) present moderate variability (15% - 35%). The studied 
properties presented a spatial structure dependency. Therefore, 
we conclude that the hydraulic properties, which decide about 
the water availability for plants are space dependent. This should 
be considered in the determination of the irrigation water depth, 
especially, if we consider the growing number of producers of 
blueberries in southern Chile, the increased pressure on soil and 
water resources and the need to conserve these natural resources.
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Sustainable soil and water 
conservation techniques
 in semi-arid se Spain

A R T I C L E  I N F O A B S T R A C T

Keywords:  reduced tillage, 
water harvesting, green manure. Five soil and water conservation techniques (SWCT) were 

implemented and monitored in the upper Guadalentin 
basin (SE Spain) on loamy-clay soils. Four of these 

techniques were on rainfed almonds: reduced-tillage (a), green-
manure (b), straw-mulch (c), water-harvesting (d). The fifth 
technique is reduced-tillage (e) in a cereals field, and is compared 
to conventional mouldboard tillage. For each technique three 
replicated open runoff plots and control plot (in a, b and e) were 
installed to monitor soil and water loss by runoff and erosion. 
Soil water content  (at two depths (in b, c and d) and water 
inflow as supplemental water (in d) were monitored. Crop yield 
and net farmer benefits were assessed in all plots. Results after 
3 years are presented. In almond fields, a and b reduced soil and 
water loss by 60% as compared to the control plots. In the cereal 
field, results indicate reduced erosion rates (56%) and reduced 
runoff (30%) under reduced tillage. The highest almond yield 
was found in d, followed by b. In field d an increase of 24% of  
was observed whereas  in a and b did not deviate from control 
plots. Mulching did not show a significant effect on . Four out 
of five selected SWCT have a positive effect on soil and water 
conservation, and are beneficial for crop yield and farm income. 
Whereas reduced-tillage also results in lower production costs, 
green-manure, mulching and water-harvesting require initial 
and/or maintenance costs. 
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semiarid farming systems
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Temporal Stability of microbial 
properties of soil in Brazilian 

semiarid farming systems

A R T I C L E  I N F O A B S T R A C T

Keywords:  organic matter, 
microbial activities, soil quality The introduction of agricultural systems in naturally 

fragile ecosystems as the Catinga, located in the 
Brazilian semiarid region, generate potential risks of 

degradation and loss of soil quality. The aim of this study was 
to evaluate the activity and temporal stability of soil microbial 
properties (ETPM) in cultivated areas of Brazilian semiarid. 
Soil samples were collected in 0-5, 5-10, 10-20 cm depths, in 
two seasons (dry and wet) and in different farming systems: S1 
(Pennisetum purpureum), S2 (Zea mays), S3 (Panicum maximum), 
S4 (Vitis vinifera), S5 (Vigna unguiculata) and a reference area 
S6 (tropical dry forest). The ETPM was higher under native 
vegetation followed by grasses systems. The basal respiration 
(CO2) was similar in all systems during the rainy season, but 
the metabolic coefficient (qCO2) in systems S1, S3 and S6 were 
lower. This result indicates minor disturbance in the microbial 
communities and greater stability of their activities in time.
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The fate of our soils 
in the anthropocene

A R T I C L E  I N F O A B S T R A C T

Keywords:  organic matter, 
microbial activities, soil quality Global warming (GC) and mass extinctions (EM) are 

among the most publicized -and debated- features of 
the Anthropocene. Over the course of activities typical 

of the technosphere, humans have induced severe modifications 
to the functioning of earth’s systems (e.g., transfers of mass and 
energy), so that the thesis of anthropogenic roots to explain GC 
and MS is still gaining advocates. However, GC and MS are far 
from being the only players in the Anthropocene. Accelerated 
erosion presupposes problems of equal and/or greater 
magnitude than GC and MS. Loss of fertile soil, generation 
of particulate material which acts directly as a contaminant of 
water bodies and/or a indirectly as a dispersion mechanism/
vehicle for other contaminants, degradation of inland fresh 
water sources (e.g., rivers and lakes) and coastal systems (e.g., 
estuaries and coral reefs), etc. pose great risks to human society 
and the stability of the planet as a whole. From the climatic 
stand point, erosion has serious implications, too. Those few 
inches of dark material, relatively rich in organic matter we call 
topsoil, are one of the most important stores of carbon. Carbon 
that can be either retained in the solum through C-sequestration 
in healthy soils, or released into the atmosphere as CO2  via 
erosion. This presentation addresses the issue of erosion from 
its general context, anthropogenic causes, ramifications to other 
problems related to global environmental change, its historical 
context and future projections. It also attempts to advance an 
interdisciplinary and multi-tool research agenda designed 
to tackle baseline, natural (pre-anthropogenic) and modern 
(anthropogenic) erosion rates, so a quantitative comparisons can 
be achived and the problem more clearly defined.
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The streampower concept 

for assessing the sediment 

concentration and runoff under 

simulated rainfall
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The streampower concept 
for assessing the sediment 

concentration and runoff under 
simulated rainfall

A R T I C L E  I N F O A B S T R A C T

Keywords:  streampower, 
sediment transport, rainfall 
simulation, loess soils, overland 
flow.

In erosion and overland flow research is focused on a 
threshold driven detachment and transport equation in 
which the most determining parameters are: the critical 

momentum flux, the mean runoff velocity, the unit stream 
power or the critical shear strength. However, the parameters as 
critical momentum flux and critical shear strength are difficult 
to measure and good relationships with soil physical parameters 
are lacking. Moreover it is shown that the Manning equation 
is not suitable to calculate the velocity of overland flow during 
the interrill erosion process. Therefore it is preferred to apply 
relationships using the discharges (amount of runoff ) measured 
at stream (or rill)  outlet instead of the velocity parameters. 
For the erosion process in rills and gullies the streampower 
concept can be used in the transport function based on the slope 
and the discharge per unit width of the rill, and/or with addition 
of a rainfall intensity parameter. 
Laboratory rainfall simulation tests were performed on a large 
number of inclined soil pans packed with sandy, loamy ansilty 
soils of loess origin and subjected to different rainfall intensities. 
This resulted in several hundreds of observations of discharge 
(runoff ) and soil loss in the runoff water. It was found that the 
streampower ω (g s-³) was the best predictor of the unit sediment 
load qs (g s-1 cm-1). A power function fitted the data best. The 
relationship was also function of the clay content. The higher 
the clay content, the lower the unit sediment load.
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Tropical andisols 
resilience

A R T I C L E  I N F O A B S T R A C T

Keywords:  Aggregates; 
Andisol; Tropic The tropical ecosystems developed over thousands of 

years on volcanic ash deposits, have been decimated 
in the last years. The soil is affected by unsustainable 

management practices, the loss of top soil by degradation, 
erosion and detrimental to the structure. But it need to find 
an alternative to the recovery of productive capacity of soil- 
The aggregation process has been studied in recent years in 
temperate zone, but is necessary to study the processes involved 
in the aggregation in tropical Andisols. Was assessed changes in 
the aggregation and its relation to physical, chemical, biological 
(macro invertebrates, mesofauna and microorganiisms) and 
morphological characteristics of  Melanudand Hydric in 
Eastern Antioquia Colombia, after 5 and 10 years of intensive 
tillage, 5 and 10 years of fallow and pristine. It was found that  
macroaggregates recovery is partly possible with fallow, with a 
fast initial rate, but it decreases after five years, without reaching 
the undisturbed soil conditions even after 10 years of fallow. 
After evaluating 130 variables between physical, chemical 
and biological established the highest correlation with the 
formation and stabilization of macro aggregates corresponding 
to soil: organic matter (R2 = 0.6913), humin (R2 = 0.7472), 
glomalinas (R2 = 0.8032), particulate organic matter (POM) 
(R2 = 0.84), iron extracted with pyrophosphate (associated with 
organic matter) (R2 = 0.8541), Haplotaxia (R2 = 0.7482), and 
between the functional groups of microorganisms are introduced 
inversely related to the cellulolytic (R2 = -0.822).
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Urbanization influence 
on precipitation 

and its impact on soil
A R T I C L E  I N F O A B S T R A C T

Keywords: Urbanization is thought to have an influence on rainfall 
day classes if not appropriately managed can alter soil 
conditions, which can affect food availability. The aim of 

this paper analyzes effect of urbanization on rainfall day classes 
for Kampala sewage meteorological station and further analyzes 
its impact on soil. Trends on rainfall day classes for Kampala city 
was analyzed using mankind correlation analysis while its impact 
on soil was assessed basing on the random survey on household 
who manage rain water. The result of this study showed a 
positive trend in heavy rainfall days while a negative trend on 
light rainfall days was observed .10 %of surveyed household in 
Kampala had rain storage tanks while 90%of household had 
storage tanks since heavy rainfall days was observed for Kampala 
sewage station,it implies that urbanization through its effect of 
urban heat island creates thermal lows which converge winds 
and hence increase  heavy precipitation days . heavy rainfall days 
are not managed in Kampala a per result .this leads to urban 
flooding which alter soil conditions , a more compressive urban 
management should be taken by all responsible Ugandan if food 
security is to be maintained.
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Keywords:  soil enzymes, soil 
quality, coffee, organic agriculture The coffee plantations in Venezuela occupied an area 

of approximately 200.000 ha, mainly located in the 
mountainous zones of the Andes. Soil properties 

based on biological and biochemical activities, especially those 
involved in energy flow and nutrient cycling have been showed to 
respond early to changes in soil conditions, thus they are suitable 
for monitoring of soil quality. Also soil enzymatic activities 
has been proposed as appropiate indicators because of their 
intimate relationship to soil microbiology, easy measurements, 
and rapid response to changes in soil management practices. In 
this study, we compared the enzyme activities (dehydrogenase, 
arginine ammonification, fluoriscein diacetate hydrolysis, acid 
phosphatase, β-glucosidase, urease, benzoyl-arginine amide 
protease and caseinase) of surface soil samples (0-5 cm) in several 
coffeefarms under traditional (shaded agroforest), conventional 
(unshaded monoculture) and organic growing systems. The 
geometric mean of the assayed enzymes was used to develop 
an index of soil quality. The highest levels of enzyme activities 
occurred in organic coffeefarms compared to the traditional and 
conventional systems. In the last the addition of agrochemicals 
(fertilizers and pesticides) affect negatively the values of enzyme 
activities.
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Keywords:  stable isotopes, 
evergreen forests, Eucalyptus 
plantation. Masurements of the isotope composition of water 

in the various components of the water cycle has 
enabled the identification of different water masses 

and the tracing of their interrelationship and each source of water 
in the catchment can be characterized by its isotopic signature. 
Identification of flow pathways mechanisms for streamflow 
generation is necessary to understand the interactions between 
vegetation, soil and aquatic systems in catchments. The objective 
of this study is to assess the water sources of streamflow 
generation and soil water use by trees in small catchments with 
different vegetation cover. Water samples of rainfall, throughfall, 
soil water at 30, 60 and 100 cm depth, streamflow and xilematic 
water of the trees were collected in six small catchments with 
native evergreen forests (3) and Eucalyptus nitens plantations (3), 
located at the Cordillera de la Costa, near of the city of Valdivia 
(40° S). Water samples were analyzed to determine 2H and 18O 
with a Wavelength-Scanned Cavity Ring-Down Spectroscope 
Analyzer (Picarro). Soil water infiltration and soil humidity 
measurements at different depth were also made. Preliminary 
results of the isotopic signature of the streams, soil and xilematic 
water of the trees show that in the native evergreen forest the 
origin of the streamflow during the spring-summer could be the 
soil water at 90-120 cm depth, and trees are taking water from 
the soil surface. However, in the Eucalyptus nitens plantations 
was not possible to determine the origin of the stream water.
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Keywords:  Andosols, Aridisols, 
Erosion, Canary Islands This work shows the results of monitoring water erosion 

rates in Andosols and Aridisols in two contrasted 
bioclimatic regions in Tenerife island (Canary Islands. 

Northern region: The study was carried out over 9 years on three 
erosion plots set up on alophanic Andosols (Ultic fulvudands), 
each with a surface area of 200 m2 (25 x 8 m). Southern region: 
The study was carried out on two erosion plots of similar 
characteristics to those set up in the northern region and with 
the same equipment but on Petric Calcisols (Typic Petrocalcids). 
In the Andosols, percentage runoff ranged from 2% to 30% of 
precipitation and erosion rates were also highly variable with a 
mean soil loss of 9.0 tha-1año-1. In the Petrocalcids, percentage 
run off was less than 5% in all cases and total rainfall and erosion 
almost nil, regardless of the amount of rainfall and the intensity 
of the rainfall events and was more closely related with the 
condition of the soil surface and its previous water contents. 
In Andosols, most sediment production and runoff takes place 
with rains that fall on dry soils and it has been proposed that 
sheet erosion occurs by a mechanism which does not concern 
dispersion of the particles before their mobilisation by the flow 
but instead that the particles are mobilised as small aggregates 
highly resistant to dispersion (<0.5 mm). In the Southern 
region, erosion (mainly rill erosion) is not a continuous process 
as for the Northern Andosols but is discontinuous and is only 
quantitatively important in some years or stormy episodes that 
give rise to specific conditions of soil water content and surface 
state.
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