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Project members 

• Field research - Hillsides ecosystem (Colombia) 
María Elena Gómez. Agronomist, M.Sc.- CIP AV 
Piedad Cuellar. Participatory research, M.Sc.- CIP A V 

• Field research - Semi-hum id Tropical Forest (Costa Rica) 
Tangaxhuan Llanderal (Ph. D. cand), CATIE. 
Alexander Navas, Agronomist, CA TIE. 

• Field research - Humid Tropical Forest (Colombian Amazonia) 
Bertha Leonor Ramírez. Agroforestry Systems. Ph.D. 

• 

• 

• 

• 

• 

• 

Jaime Enrique Velásquez. Agronomist. Ph.D. 
Jader Muñoz, Ph.D. (cand.) 
B.Sc. students 
Universidad de la Amazonia. 

Environmental Economist: 
José Gobbi, Ph. D., Economics. CATIE. 

Mathematical modelling 
M.Sc. students under Dr. Bram van Putten. Wageningen University. 

DB analyst/statistician 
Héctor Fabio Ramírez. Statistician. 

Soil sampling altd biomass measurement 
Hemán Giraldo. Agronomist 

Executive Assistant 
Francisco Ruiz. Industrial Engineer. 

Students 
Octavio Mosquera, CIAT. Ph. D. student at Wageningen University. 
Laura Cabrera and Gabriel González, Ecology students U. Javeriana, Bogotá. 
Lucero Gómez, Agricultural Administration student, U. Santo Tomás. Cali. 

Research Services 

• 

• 

Laboratory analyses 
Samples from Colombian ecosystems: contracted with CIAT's Soils Laboratory. 
Samples from Costa Rica ecosystem: contracted with CATIE's Soils Laboratory. 
GIS (cartography and 3D images) 
Contracted with ISRIC, Wageningen, The Netherlands. 
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Research Network for the Evaluation of 
Carbon Sequestration Capacity of Pasture, Agropastoral 

and Silvopastoral Systems in the American Tropical Forest 
Ecosystem 

CIP AV-Universidad de la Amazonia -CIAT -CATIE
Wageningen University and Research Centre 

1. Background 

1.1 PROJECT EXECUTIVE SUMMARY 

The present multi-institutional research project was presented by a developing 
counlry (Colombia) to The Nelherlands Ministry of Developmenl Cooperatíon, 
through The Netherlands Embassy in Bogotá, Colombia, for financia! support 
consideration. lis broad research topic IS Climate Change: mitigatíon alternatjves 
for vulnerable ecosystems in developing countries. Jt combines efforts from the 
national research community, represented by CIPAV and Universidad de la 
Amazonia, and the international research community, represented by CIAr. CATIE 
and Wageningen Universlty and Research Centre, to help prepare ourselves and 
our future genera/ions lo mitigate the effeets of global warming. This research 
project responds lo the United Na/ions Framework Convention on Climate Change 
(UNFCCC. New York, May 9, 1992; last modified on 11 October 2000) Article 3 
(numeral 2), ArUde 4 (numerals d and g), Article 5 (numerals a and bY, Anic/e J 2 
(numeral 4), Ky% Protocol Ar/jcle 10 (numeral d), The Bonn Agreement (COP6 -
July, 2001), The Marrakesh Conference (COP7 - Nov, 200i) and The Netherlands 
Implementation of Clean Development Meehanism (CDM) and related researeh on 
mitigation alternatives (October 22, 2001). it consulted the 1996 IPCC Guidelines 
for National Greenhouse Gas inventories, and Winrock (2000) methodology for 
monitoring carbon storage in agroforestry projects. 

The project . main goal is to contribute to sustainable development, poverty 
alleviation and mitígation of the undesirable effects of climate change, in particular 
COl emissions, in vulnerable sub-ecosystems of the American Tropical Forest 
ecosystem. This main goal will be attained through conductíon of scientific 
research and systematie observations on a range of pasture, agro pastoral and 
sílvopastoral systems. in small, medium-size and large farms. in three sub
ecosystems of lhe American Tropical Forest ecosystem vulnerable to climate 
change: the eroded Andean híllsides of Colombia (densely populated), the semi
humid tropical forest of Costa Rica (densely populated), and the humid tropical 
forest of the Amazonian region in Colombia (zone of social confiiet). 
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--~---~-.--~----------~--------------------------_._-----_._.~---------------------------------.---

Research aims at identifj;ing improved and sustainable pasture, agro pastoral and 
silvopastoral systems that provide a viable and economically attractive solution 10 

the farmer (alleviating poverty) and offer environmental services, particularly 
increases in soil organic malter, carbon accumulation and act as carbon sinks. 
Research will be conducted in Colombia and Costa Rica. Emphasis is given lo 
poverty alleviation; in the sense that this research aims at demonstrating ¡hat 
enhancing e accumu/ation and protecting carbcm sinks is an economically 
attractive activity for farmers. 

Praject dura/ion is 5 years (Decl, 2001 - Nav30. 2006). Prajecl cosl is US $ 3,869.645,88. 
with a total contribution from The Netherlands Ministry al Development e aoperalion, 
channelled thraugh The Nelherlands Embassy in Bogotá, Colombia. 01 US $ 1,552.885,88, 
representing 40.13 % 01 the project 's total costo 

1.2 THE PROJECT: MAIN GOAL, OBJECTIVES, EXPECTED 
PRODUCTS AND RESEARCH METHODOLOGY. 

MAINGOAL 

To contribute to sustainable development, poverty alleviation and mitigation of the 
undesirable effects of greenhouse gasses on climate change, in particular C~, in vulnerable 
sub-ecosystems ofthe American Tropical Forest ecosystem. 

Sub-ecosystems considered within the American Tropical Forest ecosystem are: 
(a) Eroded Andean hillsides ofthe semi-evergreen seasonal forest (H) 
(b) Flat and mild-slope areas of the semí·humid tropical forest of low altitude (SHF) 
(c) Flat and míld-slope areas of the humid tropical forest (HF) . 

Land managements systems to be monitored and evaluated include: degraded pasture 
(negative control), native pasture, improved· grass-alone pasture, improved grass with 
herbaceous legume, improved grass with woody legumes, improved grass with other trees 
(frWt trees, wood trees), forage banks, "barbechos"l"charrales"l"rastrojos" and natural 
forest (positive control). Table 1 shows the land management systems to be evaluated 
within each sub-ecosystem. 

Table 1: Land Management Systems to be evaluated within each sub-ecosystem H SHF HF 
l. Degraded land and degraded pasture - CONTROLS '" '" '" lo 
2. Native pasture '" '" 3. Improved grass-alone pasture '" '" '" 4. Improved grass-herbaceous legume '" '" 5. Improved grass-woody legumes '" 6. Grass-other trees (fruit trees, wood trees) '" '" 7. Forage banks for "cut and carrying" '" '" '" 8. "Charrales", "barbechos", "rastrojos" '" '" 9. Natural Forest lo + CONTROL '" '" '" 
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OBJECTIVES 

(1) Compare the various land management systems within each sub-ecosystem, in order 
lo Identlfy Ihose that are more economically attraclive to the farmer (help alleviate 
povert)') and have higher levels of carbon accumulation and carbon sinks. 

(2) Perform an economic evaluation of these land management systems in tenns of their 
benefit associated with carbon accumulation and carbon sinks. 

(3) Provide recommendations on appropriate technology and management for these land 
management systems in order to make them economically attractive to the [armer and 
beneficial lo the environment as contributors lo increases in carbon sequestration and 
carhon sinks. 

(4) Develop cost-effedlve methodologies for e monitoring in these different land 
managemenl systems. 

(5) Develop mathematical models to extrapolate carbon sequestration capacity in 
similar areas within the American Tropical Forest Ecosystem for future decision
making in research and policy-making. 

EXPECTED PRODUCTS 

o Identified pasture, agropastoral and silvopastoral systems that are viable and 
economically attractive lo the farmer and enhance C accumulation and sinks. 

o Estimated carbon levels, animal produclivity and farmer's cconomie bcncfit in the 
various land management systems studied across sub-ecosystems, 

o Estimated economic benefit of C accnmulation in these land managements 
systems. 

o Recommended poliey guidelines developed for paying e incentives lo farmers in 
these land management syslems in fue tropies. 

o Shared new knowledge with farmcrs, researchers and policy-makers invited to 
field days and training events. 

o Better kuowledge oC e accumulatlon levels in Ihese complex pasture, agropastoral 
and silvopastoral systems in the tropics. 

o Relined crUeria, methodology aud scieutific information for future research on 
carbon sequestration in pasture, agropasloral and silvopasloral systems in the 
!ropies. 

o Identified laud-use systems and sites for targeting CDM within the American 
Tropical Forest Ecosystem, 

RESEARCH METHODOLOGY 

Research methodology for Ihis S-year project was discussed in detail and agreed by 
participant instítutions, project members and consultants during the First Inlemalional 
Coordinalíon Meeting, held al CIAT, December 17-19, 2001 and improved in subscquent 
meetings and discussion sessions, Rcsearch methodology is comrnon across sub
ecosystems and comprises the four following research strategies: 
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A Evaluation of a range of long-established land management systems of similar 
age within each sub-ecosystem (11-20 years ofage) to quantify and compare the 
level of C accumulation between them and in comparison with two extreme 
reference states: degraded pasture (negative control) and native forest (positive 
control). 

B. Evaluation of new small-plot experiments established on degraded pasture sites, 
to quantify and compare after 4 years the level of e accumulation newly 
established improved systems vs. the degraded pasture. 

C. Socio-economic evaluation of research arcas, farms and land use systems. 
D. Model building to estimate C accumulation in silvopastoral systems. 

2. Activities - Project's last semester (June 1- Nov 30, 
2006) according to Annual Plan 2006 

The activities described below have been successfully accomplished during this last 
semester, in accordance with Annual Plan 2006. The Chronogram of Activities 2006 is 
inc luded as Annex 1 of the present report. 

A. Technical and administrative coordination activities: 
Project's last semester (JlIne l-Nov 30,2006) 

1. VII Intl Coord Meeting, Punta Leona, Costa Rica, June 28 to July 1, 2006.-

This last internal meeting was attended by all project members from partner institutions and 
consultants, with exception of José Gobbi, who was presenting his Doctorate Díssertation 
in·the USA, and Manuel Rodríguez, who was attending an important congress in Spain. 
Key topics discussed during this meeting were: 

a) Project accomplishment of stated objectives 
b) Results of Extrapolation Study made by ISRIC 
e) Analysis of scientific data resullíng from the five (5) experiments 

established on degraded areas in aH ecosystems 
d) Results of socio-economic research during the project perlod (200l-

2006) in all ecosystems; 
e) Final Project's databases to be presented in the final repon. 
f) Advance in the preparation of the Project Book 
g) Farmers Brochure and Project Video 
h) Analysis of possible policy recornmendations. 

The group agreed that the stated Project's objectives have been met Last semester needs to 
be devoted to final statistical analysis of the 5 experiments established on degraded land -
for all ecosystems; to the organisation of final Project's databases, both biophysical and 
socio-economic; to refine the Extrapolation Study; and to continue with the preparation of 
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the Project's Scientific Book. It was agreed that presentation of project results to Policy
makers in the last meeting lo be held in Irotama Hotel, Santa Marta, Oct 12-13,2006, needs 
lo be short. clear, with key scienlific data and clear policy recommendations. Meeting 
Program is presented in Annex 2 

2. Last Project Meeting: Deeision-makers, Irotama Hotel, Santa Marta, Oet 12-
13,2006.-

The purpose ofthis last Project's meeting is to prescnt Project results to Policy-makers at 
regional, national a:ld intemationallevel, to discuss how to link projeet findings with policy 
decisions. Invited guests include importan! govemment officials from Colombia and Costa 
Rica, Directors of partner institutions, colleagues from Ihe Netherlands Cooperation, and 
Ihe Netherlands Ambassador in Colombia. Meeting Program is presented in Annex 3 of 
Ihis reporto 

3. Preparatíon of TechnicaJ & Financial Reports semester 2, year 5 
As stated and agreed in the document "Acuerdo de Contribución", of Deeember 2001, the 
Tenth Six-month Technical and Financial Reporls for this period, were prepared and 
handled to Ihe Netherlands Embassy in Bogotá on December 15, 2006. 

4. Preparation oC Projcet's final Teehnical & Financial Reports 
As stated and agreed in the document "Acuerdo de Contribución", of December 2001, the 
Final Project's Technical and Financial Reporls for the 5-year period, were prepared and 
handled to The NetherIands Embassy in Bogotá on December 15, 2006. 

B. Research Activities 
Project's last semester (June 1 - NQV 30, 2006) 

1. Analysis oC C stocks in soil and vegetation - Long-established systems, Esparza and 
Pocora sites, Costa Rica (2002 and 2005). Results are presented in Annex 4. 

2. Analysis oC Soil C-stock data from the five (5) experlments established on degraded 
areas to evaluate Carbon sequestration of improved systems when established on degraded 
pasture land - AH Ecosystems_ Dovio and Dagua Experiments, Andean Hillsides, 
Colombia. Statistical analysis completed in July 2006. Flat and Míld-slope topography 
Experiments, Amazonia, Colombia. Statistical analysis completed in June 2006. Esparza 
Experiment, Sub-humid Tropical Forest, Costa Rica. Statistical analysis completed in lune 
2006. Results of the statistical analysis are prescnted in Annex 5 (Andean Hillsides 
Experiments), Annex 6 (Amazonia Experiments) and Annex 7 (Esparza, Costa Rica, 
Experiment). 

3. Organization oC final Databases on tbe five Experíments: Newly-established systems 
on degraded land - Dagua and Dovio, Andean Hillsides eeosystem, Colombia; 
Amazonia's Flat and Mild-slope topography experiments, Tropical Humid Forest, 
Amazonia, Colombia; and Esparza, Sub-humid Tropical Forest, Costa Rica (20020-2006). 
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For each research site, database components include Soil characterization and Soil C-stocks 
at the beginning and at the end of the experimental period (2002 and 2005). Databases are 
presented in Annex 8. 

4. Carbon Isotope Analysis: PhD thesis of Eng. Octavio Mosquera at Wageningen 
University and Research Centre, under the direct supervision of Dr. Peter Buurman. 

5. Extrapolation Study, ISRIC, The Netherlands 
The Project signed a contraet on April 28, 2005 with the International Soil Reference and 
Information Centre (ISRIC) to produce: (1) three digital maps and corresponding paper 
copies (one per ecosystem: Tropical Andean Hillsides, Sub-hurnid and Humid Tropical 
Forest of Central America, and Amazonian Tropical Humid Forest) indicating the regions for 
extrapolation of the Project' s research results in each ecosystem; (2) a database 
accompanying the maps; (3) a report explaining the methods and results. 

Presentation of results of this study, together with ISRIC Report, was made by Dr. Vincent 
van Engelen from ISRIC, Wageningen, The Netherlands, on June 28, 2006, during the 
Project's VII International Coordination Meeting held at Punta Leona, Costa Rica on June 
28 - July 1, 2006. The study produced digital and physical maps showing the extrapolation 
region of project's results from each research site to Tropical America. Extrapolation 
criteria were three: a) climate (represented by "length of growing period"; b) topography 
(expressed by altitude and slope); and soil type (according to FAO). 

Soil type names of Project's research sites were given to ISRIC according to USDA Soil 
Taxonomy c1asses (1999). However for the present extrapolation study, ISRIC used soil 
taxonomy names according to F AO c1assification. Therefore, original soil types names 
were reclassified according to the "Revised Legend ofthe Soil Map ofthe World" (FAO et 
al., 1988), with no discrepancy, as follows: 

Ecosystem Research site Soil type name (USDA, Soil type name 
1999) (FAO,1988) 

l. Andean Hillsides, Dagua Inceptisols, Typic Umbric 
Colombia Dystropepts Andosols 

Dovio Inceptisolsl Andisols, Dystric 
Typic Dystropepts Cambisols 

2. Humid Tropical Flat Ultisols, Typic Kandiudults 
Forest, Amazonia, topography . and Typic Paleudults. AIso Haplic Acrisols 
Colombia Ultisols, Oxic Dystropepts 

Mild-slope Ultisols, Typic Paleudults Hap:ic 
topography and Typic Hapludults Ferrasols 

3. Humid Tropical Pocara Dystric 
Forest, Costa Rica Inceptisols Cambisols 

4. Sub-humid Tropical Esparza Inceptisols and Entisols Cambisols 
Forest. Costa Rica 
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The extrapolation regíons of project results include: (a) Tropical Andean Hillsides in 
Colombia, extendíng into similar environments in the neighbouring countries of Ecuador, 
Pero and Bolivia; (b) Sub-humid and humid tropical forest at the Atlantic and Pacific coasts 
of Costa Rica, extending into similar environments in the neighbouring eountries of 
Panarna, Nicaragua, Honduras, El Salvador and Guatemala; and (e) Humid Tropical Forest, 
Amazonia in Colombia, extending into similar environments in the neighbouring 
Amazonian countries (pero, Brazil, Bolivia and Ecuador). 

The table below indicates the extent (in km2
) and loeation (countries) of the extrapolation 

regíon of eaeh one of the Project' s researeh sites. (ISRIC Report, 2006) 

Ecosystem Researcb site Ertrapolation Extrapolation region 
area (km2

) (countries and extension 
in kml) 

l. Andean Hillsides, Dagua 7000 Colombia (6000) 
Colombia Ecuador (l000) 

Dovio 3000 Colombia (2000) 
Ecuador (60) 
Pero (40Ó) 

2. Humid Tropical Flat topography 288000 Brazil (111000) 
Forest, Amazonia, Colombia (112000 
Colombia Pero (60000) 

Ecuador (4000) 
Venezuela (1000) 

Mild-slope 80000 Colombia (60000) 
topography Brazil (19000) 

Guyana (1000) 
3. Humid Tropical Costa Rica (700) 

Forest, Costa Rica Pocora 750 Guatemala (25) 
Panama (25) 

4. Sub-humid Tropical Costa Rica (150) 
F orest. Costa Rica Esparza 1300 Nicaragua (50) 

Panama (1100) 

ISRIC report on the Ex!rapolation Study i8 inc!uded in our Final Technical Report, 

6. Preparation oC Projecl's Scientific Book 

The group agreed to pub!ish the results of the project in a scientific book using the format 
of a recognized publisher. The book will be eomposed of various chapters to be prepared by 
project members according to the leadership of Ihe Project Scientific Director. Editor-in 
Chief will be Professor Leendert 't Mannege, from WU. An interna! editorial Committee 
was ereated, composed by Drs. Maria Cristina Amézquita, Peter Buurman, Muharnmad 
Ibrahim, Bertha Ramírez and Enrique Murgueitio, to read and perform teehnieal edition of 
specifíc ehapters. The fírs! draft of the various ehapters was ready August 25, 2006, and 
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final versíons to be presented at the Project's last meeting - rrotama Hotel, Santa Marta, 
Colombia, Oc! 12-13, 2006 It was agreed that Prof L '( Mannetie will perform tbe English 
edítion, and Dr. Ma. C. Amézquita the final Spanish edition. Additions and modifications lo 
the Book's Contents is presented in Annex 9 

3. Executed funds during this period (June 1 - Nov 30, 
2006) distributed by Activity 

To show how executed funds were invested in the various activities conducted during the 
present reporting period (June 1 - Nov 30, 2006) the next table was prepared, using 
"Activities" as rows, "Budget Categories" as columns, and % allocated to each activity 
from the various budget categories as cells. 

4. Budget Tables 2001-2006 

Budget tables 1-10 are inc1uded as Annex 9 of this reporto They show real budget execution 
for years I to 5. The tables show global and per institution budget-- per year and for the 
total 5-year period, discriminating by donor funds and matching funds. 

Annexes 

Annex 1: Chronogram of Activities - Annual Plan 2006. 
Annex 2: VII Intl Coord Meeting, Punta Leona, Costa Rica, June 28-July 1, 2006 
Annex 3: Decision-makers Meeting, Irotama Hotel, Santa Marta, Colombia, Oct 12-13, 

2006 
Annex 4: Statistical Analysis of Soil C-stocks in Long-established systems, Costa 

Rica (2002-2006) 
Annex 5: Statistical Analysis of the two (2) Experiments, Andean Hillsides, 

Colombia - to evaluate C sequestration of ímproved systems established on 
degraded land 

Annex 6: Statistícal Analysis of the two (2) Experiments, Amazonia, Colombia to 
evaluate C sequestration of improved systems established on degraded land 

Annex 7: Statistical Analysis of Esparza Experiment, Sub-humid Tropical Forest 
Ecosystem, Costa Rica - to evaluate C sequestration of improved systems 
established on degraded land 

Annex 8: Project's final Databases ofNewly-established Systems on degraded land. 
Al! ecosystems (2002-2006) 

Annex 9: Project Book Contents 
Annex 10: Budget Tables (10) with executed budget for years 1 to 5. 
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Annex 1 

Chronogram o/ Activities 
Annual Plan 2006 
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OBJECTIVE 

1. PROJECT OROANISATION 
ACTIVlTIEa. 

2. reCHNICAL ANO 
ADMINISTRATIVE 
COORDINATION 

CHRONOGRAM OF ACTMTlES - ANNUAL PLAN 2006 

December 1. 2005 - December 31.2006 

ACTMTY INDICATORS 12 1 2 3 4 & • 7 8 

Preparation and agreement of annual 
Signed contract 

contracts for protect personnel 

Aocepted TOR', -i.l Preparation and agreement of Terms 
of Reference for Consultants 

Renewal of contracts with farmers tar 
Contracts accepted. 

the three sub-ecosystems: Andean 
HiIIsides, Amazonia and Costa Riea Farms ready 10 

farms. 
w,,,,, 

Preparation uf ANNUAL PlAN 2006. 
October 31, 2005. 

Preparation of Contributions (tirst draft) 
te be ¡ncludad In the Project Scientific 

Book. Dates: January - June 2006. , 
.:" 

ReportB hendled te 

Preparation of Nineth Six-months The Nether1ands 
Embassy in Bogotá, 

Technical and Financia! Reports. 
Colombia. Juna 15, 

2006. :f:.: 

Vlllnternational Coordination Meeting, 
Meeting conducted CATIE, Costa Rica, Juna, 2006 

• 
Preparation offinsl contributlons to be 
included In the Project Scientific Book. 

Dates, August - November 2006. 

Pollcy Makers Meeting, Santa Marta, 
Colombia, October, 2006 

Reports handled to 

Preparation of Tenth Six-montns 
The Netheriands 

Technical and FinanCla1 Reports. Embassy in Bogotá, 
Colombia, Dec 15, 

2006. 

Preparation of final project reports Report& I"Iandled to 
The Netherlands (technical and financial). 15 

Embassy in Bogotá, 
November, by institution and 15 

Colombia, Cee 15, December 2006, integrated 
2006. 

I 10 11 12 Par1lclpant Institutlons 

CIPAV 

Pro ect Dil1lCtion 
CIAT 

CAllE 

WU 

UA-CIPAV CAllE 

Project Direction 

A11 Partlclpant Institutions 

Al! Partlcipant Institutions 

A11 Participant InstiMiona 

AlI Plrtlclpant Instttutions 
, : .. 

Project Oirection IInd PartiClpant Inst 
.,d Extemlll Guests . 

• ',r:_{fj 

AlI Participant Institutions 

I.':ru 
I I 

A11 Participant Institutlons 



" OOCIO_OMIC 
SIf,IUUl TIOM 

14. COIIT1NUATlOtI OF III!COHD 
SAMI'UNO IN COSTA I!JCA _ 

1iCOtT$TIIIIIs. 

.. FINIU. CAl!IION I!VALUATION 
IOF _LLoP\.DT EXI'ElIIMIiNTlI 

ESTAIIUSHIID OH DEGRADIID 
$DII.. 

l. CX>MPLETE ITATI8TICAL 
ANALYIII OF CMIOM 
IEQUESTRATION DATA 

ClJllng compl'" proJeet'\t 
doto_l. 

CHRONOGRAM OF ACTMTIES -ANNUAL PLAN 2006 
December 1, 2005- Dec----- .. ,-

"""".'''1''' "JI. ...... 

$oclo«onomlo data H!ectlon 1'rom 
ttle thr .. ,"ub-eóotyt.t.ml, 

lmptemenllltion of slml.llation 

Eoonomlc data 
re"", 

eo.!'ItrlO$, uslng flCOnQmle .. ¡mulltion ISI l1li:1 
so1lwIIr. "RlIk AnaiysIS", Oatu. Aprlj. mu on 

M.y 2CXl6 

Analy&fl and Intel'Pnation of 
$lmlJlltiOn tct:n.rm. 111,.. Sub-

Sol! cafbot¡ 

"""" Riel (eont trom ptllt HmHtar) 

1. Fm.1 c-.rnpling 00 .H 
p~. MdtIn Hillifdtf, 

"""""""" 
2.Finat~ ooall 
~""nt- Amazonia 

"""""'IM 
3. Final C-sGmpling ~ all 

~OOIIElcpoMment - 110m e- RICa 

'"""'''''''''''' 

PrOJ8C1 D!redk:m .nd CA TIE 
EcooomiCs «m$ultant 

PI'O,IIC'I Dirootion a1ld CATIE 
Eeonomlet oonsultant 

Pro¡ec1 Dlrectlon '!'Id CATIE 
Economlct contu!t8nt 

CATIE 

AIJ P8rtlelpent l!'IstMone 

AlI P1rtiéipant Instítvttons 



CHRONOGRAM OF ACTMTlES - ANNUAL PLAN 2006 
Decem bar 1. 2005- Oecembtr 31. 2006 

CONT. PAG-3 

1 COUtsé' "Methodologyfor 
PrCC0$Sing and Stabstlcal Atta!yS.!$ of 

C-sequesttaton Data" 

2, COu!"UI "MettiodoJog¡es fur C
seq~ Evalvatlon" 

Held In U. 
Amazonia, 
Colorntlla, 

January 2006. 

Heldm CAne, 
CostJ Rk:a 

February 2l:lcis 

7. TRAlNNINQ AND DIIIULGA,--r-------

8. e _I8OTOPO ANAL vaIS 

t. DIGITAl. MAPa ANO 
EXTltllPOLA TIOII 

3 Courw "OrgaI'lIC Manar" 

4 Periodlc Work$hops 
" PreparatiOn Of Project's SClentlffC 

8oo~' 

1'0 be carriOO-oot al wagal'lmgen 
Urw!'/msrty aoo Davte$ Ur\iV9~ty, 

California USA 

Collaborattv$ WOrk wttIi ISRIC, 
Wagenmgen, TM Nethetiands. 

Held in CA TlE, 
Cosía RíOe, 
July2006. 

DIgital mapa, ._
,epart 

IEXECUTEO BY PROJECT OIRECTORS 
HlIMIO TROPICAL FOREST, COLOMBIA - 1I. AMAZONIA 
ANDEAN HILLSIDES. COLOMBIA - CIPAV 

ISEMI-HUMIO TROPICAL FOREST, COSTA RICA -cATlE 
WAGENINGEN UNIVERSITY PARTlCIPATION 
CIAT PARTICIPATION 

Al! P<lrtlC1p.I\nt Institulions 

AU PartlC1pant lrl!ftlWtlons 

Ni Part;(;jpant Instltl.ltlOrls 

Alf Parocipant Instittrl1Ot'ls 

ProJoot D¡~on 

Wsget"lmg6l'l Unrvertllty, 
Davl$$ Untver51ty 

PrOject Dlrection 
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Annex 2 

Program Vlllnternational Coordination 
Meeting, Punta Leona, Costa Rica 

June 28-July 1, 2006 
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Research Networkfor /he Ev~lualion ofCarbeo Seques/ralian Capacity ofPas/ure, Agropasloral aad 
SilvopastoraI Systems in the American. Tropical Forest Ecosystem. 

The N etherlands Cooperation 
Activity CO-OI0402 

Research Networklor the 
Evaluation 01 Carhon Sequestration Capacity 

01 Pasture, Agropastoral and Silvopastoral Systems 
in the American Tropical Forest Ecosystem 

CIPAV- U. Amazonia -CIAT-CATIE-W. University 

Project duration: 5 years 
December 1,2001- November 30, 2006 

VII INTERNATIONAL COORDINATION 
MEETING 

Punta Leona, Costa Rica 
June 28 - July 1, 2006 

CIP AV: Centre fur Research on Sustainable Agricultural Production Systerns, Cali, Colombia 
Universidad de la Amazonia, Florencia, Colombia 
ClAT: International Centre forTropical Agrículture, Cali, Colombia, 
CATIE: Centro Agronómico Tropical para Capacitación y Enseñanza, Turrialba, Costa Rica, 
Wageningen Universlty and Research Centre, Wageningen, The Netherlands. 
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Carbon Sequestration Project CIPAV - Universidad de la Amazonia - CIAr - CArIE - Wageningen 
Lf.·¡iversity and Research Centre. The Netherlands Ccoperation Activity CO-O 10402 
-------------------------------------------------------------------------------------------------------------------

PROGRAM 

Tllesday 27 Jllne: 
Arrival to San José Airport and transport to Punta Leona's Hotel. 

Wednesday 28 June 
Moderators: L. 't Mannetie (am session) and P. Buurman (afternoon session) 

9:00 - 9: 15am 
9: 15-9:45am 

9:45-10:00am 
10:00-10:30am 
10:30-10:45am 
10:45-1 1:00am 
11 :00-1 1:30am 

II :30-11 :45pm 

Welcome 
Project Achievements (Dec 2001 - June 2006). 
Issues for discussion during this meeting 
Questions 
Extrapolation Study 
Questions and Recommendations 
Coffee 
Soil quality analysis of SCS. Case: long-established 
systems Amazonia and Hillsides. Interpretation 
Questions and Recommendations 

Humid and Sub-bumid Tropical Forest Ecosystems, Costa ruca 
II :45-12: 15pm Soil and vegetation C-stocks in long-established 

12:15-12:25pm 

12:25-12:45pm 

12:45-1:00pm 

I :00-2:3Opm 

systems, Poeora and Esparza, Costa Rica. 
Questions and Reeornmendations 
Results from Esparza Experiment. 

Questions and Reeornmendations - Costa Rica 

Lunch 

Humid Tropical Forest, Amazonia, Colombia 
2:30-2:45pm C Sampling non-intervened Native Forest. 

2:45-3:15pm 

3:15-3:30pm 
3:30-3:45pm 

3:45-4:00pm 

4:00-4: 15pm 

4: 15-4:45pm 

4:45-5:0Opm 

Amazonia, flat topography. Area characterization 
Soil C-stoeks in long-established systems including 
non-intervened Native Forest. Flat topography 
Questions and Recommendations 
Association between soil C and fine root's biomass 
- Long-established systems, Amazonia 
Questions and Reeommendations 

Coffee 
Ph D. Study with Ámazonia data from long
established systems, O. Mosquera CSeq-WUR: 
Objectives, Benefits to the Project, future plans. 
Questions and Recommendations 

M. Ibrahim 

M.e.Amézquita 

V. van Engelen 

P. Buurman 

M. Ibrahim 

M. Ibrahim 

B. Ramírez, H. Gíraldo 

M.e. Amézquita 
H.F. Ramírez 

B. Ramírez, 
H. F. Ramírez 

P. Buurman 

• Moderators of discussion sessions are asked to prepare a summary report in 
magnetic media to be presented at the Closing Session and handled to F. Ruiz. 
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Thursday June 29· 

Moderators: M. Ibrahím (moming session) and E. Murgueitio (aftemoon session) 

Humid Tropical Forest, Amazonia, Colombia (cont.) 
9:00-9:45am Results on ses from 2 Experiments established on 

degraded land - Amazonia flat and mild-slope 
topographies 

9:45-10:00am Questions and Recommendations - Amazonia 

Andean Hillsides, Colombia 
10:00-10:20am Project Brochure for Fanners. Project Video 

10:20·10:30am Questions and Recommendations 
IO:30-10:45am Coffee 
1O:45-1!:30am Results from Dagua and Dovio Experiments 

established on degraded land. 

1I :30-11 :45am Questions and Recommendations 
1I :45-12 :OOam Association between BoH C and fine root' s biomass 

- Long-established systems, Hillsides, Colombia 
12:00-12:15am Questions an Recommendations - Andean HilIsides 

Project's final Databases 
12:15-12:30pm Final Databases from Long-established systems-

HiIlsides and Amazonia, Colombia 
12:30-12:40pm Questions 
12:40-12:50pm Final Databases on Long-established Systems, 

12:50-1:0Opm 
1 :OO-2:3Opm 

Esparza and Pacora, Costa Rica 
Questions and Recommendations on Databases 
Lunch 

Socio-economic Research results 
2:30-2:50am Amazonia results 
2:50-3: lOpm HilIsides Results 
3:1O-3:30pm Costa Rica Results 
3:30-3:45pm Discussion and Recommendations 
3:45-4:0Opm Coffee 
4:00-5:0Opm al PoJícy Recommendations. b) How and who will 

present them to Policy Makers? - Discussion and 
Rccommendations 

·5:00 - 6:00pm Preparation of a join! summary with 
"Recommendations snd Agreements" from Ihis 
meetin . L-____ .....:. 

B. Ramirez, 
M.C.Amézquita, H.F. 
Ramírez 

E. Murgueitio, 
M.E.GÓmez, P.Cuellar 

M.E.GÓmez, H. Giraldo 
M.C.Amézquita, 
HF. Ramírez 

H. Giraldo, 
M.E.GÓmez 

F.Ruiz, H. F. Ramírez 

M. Ibmhim, T.Llanderal 

B. Ramírez, J. Muñoz 
P. Cuellar 
J. Gobbi, M. Ibmhim 

J. Gobbi , M. Ibrahím 

Session Moderators 

• Moderators of discussion sessions are asked to prepare a summary repor! in 
magnetic media to be presented at the Closing Session and handled lo F. Ruiz. 
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Carbon Seques/ration Project CIPli V - Universidad de la Ama:onia - CIA T - CA TIE - Wagenjngen 
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Friday June 30: Field Day 
Bus departs from Punta Leona' s Hotel Reception al 8am and retums at around 5pm 

Saturday July ] 
Moderator: B. Ramírez 

General Discussion Topies 
9:00-11 :OOam Project Baok: Work plan with dates, chapters 

preparation, responsibilities, agreements 
11 :00-1!: 15m Znd Semester Z006 Reports. Final Technical 

and Financia! Reports lo be presented lo Tbe 
Netherlands Cooperation - Nov 30, 2006 

11: 15-11 :30am Project Proposal 2007: information 10 date 

11:30-12:00m Presentation of"Recommendalions and 
Agreements from Ihis meeting" 

lZ:OO-IZ:30pm Closing Words 

. 12:30-2:30pm Lunch 
2:30 - ....... Beach! 

L. 't Mannetje, 
M.C.Amézquita 

M.C.Amézquita 

M.C.Amézquita, 
P. Buurman 
A person selected from 
session moderalors 
M. Ibrahim 
E. Murgueitio 
M.C. Amézquita 

Thanks very much Mubammad. Tbanks lo all of you! 

************* 
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Annex3 

Program Decision-makers Meeting 
Irotama Hotel, Santa Marta, Colombia 

October 12-13, 2006 
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Rescareh NerNork for the Evaluation of Carbor. Sequestration Capacity of Posture. Agropastoral and 
Silvopastoral Systems in the American Tropical Forest Ecosystem. 

Cooperación Holandesa 
Actividad CO-OI0402 

Red de Investigación para la Evaluación de la 
Capacidad de Captura de Carbono de Sistemas de 

Pasturas, Agro-pastoriles y Silvo-pastoriles en 
Ecosistemas de América Tropical 

CIPAV - U. Amazonia - CIAT - CATIE - U. Wageningen 

Duración del Proyecto: 5 años 
Diciembre 1, 2001 - Noviembre 30, 2006 

Reunión de 
"Decisores de Política Ambiental" 

Santa Marta, Colombia 
Octubre 12 y 13, 2006 

CIP AV: Centro para la Investigación en Sistemas Sostenibles de Producción Agropecuaria, 
Cali, Colombia. 
Universidad de la Amazonia, Florencia, Colombia. 
CIA T: Centro Internacional de Agricultura Tropical, Cali, Colombia. 
CA TIE: Centro Agronómico Tropical para Capacitación y Enseñanza, Turrialba, Costa Rica. 
WagenÍDgen University and Research Centre, Wageningen, The Netherlands. 
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Research ,Vellvork lor the Evaluation o[ CarbOl1 Sequestralion Cap\1city oi Pasture, Agropastoral and 
Silvopastoral Systems in the American Troplcal Forest Ecosystem. 

-----~---------------------------------------------------------------------------------------------~--~----------

PROGRAMA 
Jueves 12 Octubre: 1 Oam-l pm: Reunión interna de miembros del proyecto y consultores para 
revisar el avance del libro del proyecto. Moderador: Prof. 1. 't Manne* 
Tarde: Llegada de invitados al HoteIIROTAMA, Santa Marta 

Viemes 13 Octubre: Reunión con invitados externos 
Moderadores: 1. 't Manne\je (sesión am) y P. Buunnan (sesión pro) 

i 8:00-8:15 am Bienvenida a los participantes y objetivos de la reunión 
, 

18:15 - 8:30 arn La Cooperación Holandesa y el Desarrollo Sostenible 
18:30- 8:45 am Importancia del proyecto para la Política de Cambio 

1 Climático 
8:45 - 9:30 am Objetivos y logros del Proyecto (2001 - 2006) 

19:30 - 9:40 am Preguntas y comentarios 

19:40 - 10:00 am , Logros del Proyecto y recomendaciones de política 
1 Ecosistema de Laderas Andinas, Colombia 

. 10:00 -10: 10 am 1 Preguntas y comentarios 
110:10 - 10:30 am ¡ Refrigerio 
¡ 10:30 - 10:50 am Logros del Proyecto y recomendaciones de política -

I Ecosistema Bosque Tropical Húmedo, Amazonia, Colombia 
10:50 - 11:00 am Preguntas y comentarios 

111:00 -11:20 arn Logros del Proyecto y recomendaciones de política -
Ecosistema Bosque Tropical Húmedo v Sub-húmedo, CRica . 

11:20 - 11:30 am Preguntas y comentarios 
11 :30 - II :45 am Estrategia Colombiana de adaptación al Cambio Climático 

, Panel del Invitados: "Importancia del proyecto dentro del 
¡ JI :45 - 12:45 am 'tema de medio ambiente I politicas de cambio climático y 
I desarrollo sostenible" (10 minules cada uno). 

Moderador: Juan Ma 
12:45 - 1:00 pm Preguntas y comentarios 

1:00- 3:00 m 
,3:00 - 3:20 pm 

3:20 - 3:30 pm 
¡ 3:30 - 3:45 pm 

13:45 - 4:45 pm 

4:45 - 5:00 pm 

5:00-5:15pm 

5:15-5:30 pm 

7:30 8:00pm 

Almuerzo recedido de un brindis es ecial o) 
Logros socio-económicos y recomendaciones de política -

unto de vista del royecto 
fu untas comentarios 
Video del proyecto 

Panel de Invitados: "Enlace entre logros del proyecto y 
d •. d I'r" (10 . t d ) eClslones e po I Ica mmu es ca a uno . 
Moderador: Manuel Rodríguez 

! Preguntas y comentarios 

Resumen y recomendaciones de Política 

I Palabras de clausura 

Cocktail y cena de despedida 

Enrique Murgueitio 
Ma. Cristina Amézquita 
Jaques Remmerwaal 

' Leendert 't Mannetje 

1 Ma. Cristina AmézQuita 

Enrique Murgueitio R. 

Bertha 1. Ramirez 

Muhammad Ibrahim 

¡ Carlos Costa 
Manuel Rodríguez 
Fernando Gast 
Carlos Costa 

Restaurante "La Pér ola" 
I José Gobbi 

Enrique Murgueitio R. 
Katerina Bach 
F d C ernan o asas 
Douglas White 

Manuel Rodriguez 

Enrique Murgueitio, 
Ma. Cristina AmézQuita 
Terraza piso 12, edificio 
"IROT A..'\:lA Si!!lo XXI" 
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Research Ne/Wark[or Ihe Evalua/lon o[ Carbon Seques/ralion Capacity of Pas/ure. Agropastoral and 
SilvopastoraJ Systems in the American Tropical Forest Ecosystem. 

Participantes 

Invitados Externos 

Cooperación Holandesa, Bogotá 
Sr. Jaques Remmerswaal, Primer Secretario, Embajada de Holanda 

Ministerio del Medio Ambiente Vivienda y Desarrollo Territorial, Bogotá 
• Dra. Katerina Bach, Directora de Cambio Climático 

IDEAM, Bogotá 
• Dr. Carlos Costa, Director General 
• Dr. Carlos Gómez, Investigador 

Instituto von Humboldt, Bogotá 
• Dr. Fernando Gast, Director General 
• Dr. Fernando Casas, Investigador 

CORPOGUAJIRA (Corporación Regional Autónoma de la Guajira), Riohacha 
• Dr. Emiro Bohórquez, Coordinador Gestión Ambiental 

CIAT 
• Dr. Douglas White, Investigador 

Participante Externo 
• Dr. Juan Mayr, Consultor Internacional (Naciones Unidas), Bogotá. 

Instituciones socias del proyecto: 

- CIP A V: Centro para la Investigación en Sistemas Sostenibles de Producción 
Agropecuaria, Cali, Colombia. 
Representante legal y técnico: Dr. Enrique Murgueitio, Director Ejecutivo 

- Universidad de la Amazonia, Florencia, Colombia. 
Representante legal: Dr. Luís Eduardo Torres García, Rector. 
Representante técnica: Dra. Bortha Leonor Ramírez, Investigadora 

- CIAT: Centro Internacional de Agricultura Tropical, Cali, Colombia. 
Representante legal: Dr. Joachim Voss, Director General. 
Representante técnico: Dr. Edgar Amézquita, Científico de Suelos. 

- CATrE: Centro Agronómico Tropical para Capacitación y Enseñanza, Turrialba, Costa Rica. 
Representante legal: Dr. Pedro Ferreira Rossi, Director General. 
Representante técnico: Dr. Muharnmad Ibrahim, Investigador. 

- Wageningen University and Research Centre, Wageningen, Holanda. 
Representante: Dr. Peter Buurman, Investigador. 

Comité Ejecutivo del Proyecto 

• Dra. María Cristina Amézquita. 
Ph.D., Producción Ecológica y Conservación de los Recursos. 
Directora Científica del Proyecto 
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Research Networkfor rhe Evaluaríon o¡Carbon Sequestration Capacity oJ Pasture, Agropastoral and 
SilvopaSlOral 5ystems in Ihe American Tropical Foresl Ecosyslem. 
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Table 6: Case Study in 'Colombia 

Variable 

CO2 Iherd,l 03 K"" 
Total N

2
0l11er-d,---'¡""-0-"-3 -K-, --f-

¡Total CHJherd, 103 K 
i Carbon Sequestration, 
herd, 103 Kg CO2 -C 
Total CO2 eq. 
Emissions/herd, 103 

BL 

152.4 
509 
618 
503 

1280 
-~~-~~ ~~~~ --'---------j-

Net CO2 777 

3 yr-Leucaena 

30.4 
326 
486 
416 

~"""-------

843 
------- ----. 

427 

Land use change result in reduction in emission of350t C02 
eq. Value ofUS3/ton= 1050 US/farm 



Carbon and Nitrogen Flow Diagram of Silvopastoral Systems 
(Schils el al. 2005) 
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Table 5: Estudio de Caso sobre Balance de GHG: Colombia 
(GEF/SSP) 

Sistema de 
Producción 

Total Unidades 
Animales 

LB 
Doble Propósito 

92 

Usos de la Tierra Pasturas Mejoradas con 
Predominantes Fertilizantes (73% del Area) 

3 afios 
Doble Propósito 

94 

SSPi (42%: pasto + Leucaena) 



Lessons - Carbon 
• High variability of C-stoeks within land uses-history, 

age, topography, etc. Methodology will be refined 
to inelude more replieates 

• The amount of C sequestered in silvo-pastoral 
and forest systems were higher than that sequestered 

in degraded pastures 
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Table 4: Cluster Groups based on first two PC 
Zones Esparza and Pocora, two C-sampling years. 

7 Clusters, N 206 soil pits 

Classification I CLUSTER NO. 
I 2 3 4 5 6 7 Criteria 1 

N=49 N=68 N=33 N=15 N=7 N=5 
Principal Components Cluster Means 

PCl -1.54 -0.58 0.75 -0.88 2.55 1.60 0.35 
PC2 0.07 1.14 -0.25 -1.11 1.13 -2.15 -1.22 

Original Soil parameters Cluster Means 
----------

Total e (tlhallru-equiv) 154 141 117 209 107 
Stable O'(lAla/lm-equiv) 5 10 11 g 13 6 
Total N (lAla/lm-equiv) la 16 15 15 22 20 • Sand (lAla/lm-equiv) 372 • 285 349 328 m 349 
Clay (lAla/lm-equiv) lB! 312 • 304 440 421 358 
CEC (tlhallm-equiv) 2 m 4 20 4 11 11 

Medínm Value 
- ',.;¡l~\"í1 m~ 



Table 3 (cont): Factors Affecting ses (t/ha/lm-equiv) 
Site 2: Pocora 

So urce df Total e Stable 
F p 88(%) F 

~~~~~~~~ 

p 
Sampling year (Y) 1 10.0 *** 3.0 36.3 *** 
Land Use System (S) 5 34.7 *** 52.1 19.3 *** 
SxY S 2.0 * 3.0 26.9 *** 
Posidan (P) 3 9.1 *** 8.2 1.3 ns 
YxP 3 2.7 * 2.4 1.5 ns 
SxP 11 3.8 *** 12.4 0.6 ns 
Error 63 18.9 
Total 91 

Mean 158.8 11.5 

~ 24.2 5.2 
V (%) adjusted 16.1 45.3 

R2 (%) 82.7 82.3 

***p<O.Ol; ** O.Ol5:p<O.05; *O.05Sp5:0.10; ns p;::::O.lO; 
8S(%) = (Source ssrratal SS) x 100 

e 
S8(% 

10.5 
27.9 
39.0 

1.1 
1.3 
2.0 

18.2 



Table 3: Factors affecting ses (t/ha/lm-equiv) 
Sitel: Esparza 

r~--~ ------

I Source df Total e Stable e 
F p SS(%) F -º- SS(o/~ 

------

Sampling year (Y) 1 3.2 * 2.1 0.5 ns 0.5 
Land Use System (8) 6 5.3 *** 20.6 0.6 ns 3.3 
SxY 6 2.3 ** 8.9 0.5 ns 2.8 
Position (P) 3 0.3 ns 0.6 0.1 ns 0.3 
YxP 3 0.0 ns 0.0 0.1 ns 0.3 
SxP 11 1.1 ns 7.6 0.5 ns 5.3 
Error 92 60.1 87.5 - -------

Total 122 
~ i ------- - - ---

Mean 139.6 9.0 

~ 58.4 7.7 
V (%) adjusted 41.8 85.5 

R2 (%) 42 13 
~~~~~-~~ -------

*** p < 0.01; ** 0.01 < p:::; 0.05; * 0.05:::; p:::; 0.10; ns p > 0.10; 
SS(%) = (Source SSffotal SS) x 100 

,,- "".,--~ ---" "'~~ -~ ._~-,-,_.,-''',"'~~~-' 



Table 2: Soil Carbon Stocks (t/ha/fixed soil mass) 

I Soil Deptb 1()'!L~~s~;~e!m~liIl To~a~~~r~o~s UUStable Carbon 

I Fodd~r Bank 124.26b 6.38a 
------------

. Native Forest 94.44b 6.80a 
-------------

O-lOO Secondary Forest 225.99a 9.54a 
~--- - - - - ---------- --

(cm) Weedy Pasture 220.92a l3.12a 
- - - - ---------- -- - - - - --------- --

B. decumbens pastl.lre 109.56b 12.3a 
-------- , 

I Silvopllstoral System I 119.95b 9.94a 
-

154.84b 7.31a H. mfa pasture 
-

l':1.t:.~n-,-C;V J~),l-S!l,~·I. 149.9, 40.4, 61.2 9.06, 103.0, 9.4 r' -..... ---. -.--,---- -------,.".-----. 
FodderBank 103.24dc 4.67a 

- -----------

Native Forest 76.62d 4.63a 
Secondary Forest 174.78a 7.54a 

-----! 

0-40 Weedy Pasture 158.78ab 1O.63a 
(cm) 

B. decumbens pasture 90.79dc 8.15a 
"-

Silvopastoral System 95.82dc 6.82a 

H. rufa pasture 120.53bc 4.47a 

Mean, CV (%), LSD 5% 117.2, 34.2, 40.5 6.5, 7904, 5.2 
Fodder Bank 2I.02c 5.l5a ------- ---- --------

Native Forest 17.83c 6.51a 
40-100 Secondary Forest 51.21 ab 6.00a 
(cm) --

Weedy Pasture 62.14a 7.47a 
R decumbens pasture 18.77c 12.46a -
Silvopastoral System 24.13c 9.35a 
H. mía pasture 34.30bc I 851a 

- - -----

Mean, CV ('Yo), LSD 5% 32.8, 73.8, 24.5 7.8, 62.8, 9.2 



Table 1: Soil Carbon Stocks (t/ha/fixed soil mass) 
on two C-Sampling years: Pocora. 

Soil Deptb Land Use System Total Carbon Stable Carbon 
A. mangium+A. pintoi 160.69be 39.94a 
Forest 141.32be 9.28e 

0-100 (cm) B. brizantha+ A. pintoi 186.78b 29.13b 
B. brízantha 153.02be 7.85c 
1. ciliare pasture 254.42a 30.90ab 
Regraded Pasture 107.88e S.42e 

Mean, CV (%), LSD 5% 151.9,28.1,54.3 15.8,45.4,9.1 
A. manf!:ium±~Jintoí 100.55be ]6. ]2a 
Forest 88.85c 5.18b 
B. brizantha+ AJ!~ntoi 127.87ab 15.51a 

0-40 (cm) B. brizantha 96.92bc 4.74b 
- - - - ---------- -- - - - - ----------- --

1.ciliare pasture 160.07a 13.43a 
ºegraded Pasture 87.l0c 4.33b 

-------------

Mean, (":V(%), LSI)5% 103.2,25.0,32.9 8.1,36.5,3.8 
A. marlgium+,tl.l)i~t()i 60.15b 23.82a 

.. 

Forest 52.47b 12.30bc 
-------------- --------------

40-100 (cm) B. brizantha+ A. pintoi 58.91b 18.16ab 
B. brizantha 56.10b 9.33cd 
-------- ..... ... 

J.ciliare pasture 94.3Sa 17.47abc 
..... Degraded Pasture 20.78c 3.26d 

---------

Mean, CV (%), I,sD 5% 48.7,38.4,23.9 14.5,32.2,8.4 

! 
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Carbon Storage in the 
Long-established Research in Esparza, 

Costa Rican Project Sites 

M Ibrahim, M Chacón, T Llander J Mora 

Seventh Intemational Coordination Meeting 
Carbon Sequestration Project 

June 28-July 1,2006. Punta Leona, Puntare as, Costa Rica 



Fig 4 (cont): Stable C (t/ha/lO cm layers) and C-gain in 3.4 years 
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Fig 4 (cont): Oxidisable e (t/ha/lO cm layers) and e-gain in 3.4 years 
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Fig 4: Total C (tlha/lO cm layers) and C-gain in 3.4 years 
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Fig 3 (cont): CIAT's Lab Results 
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Fi~ 3: Bulk Density and CIAT's Lab Results 
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Soil Characterisation before the Experiment was Established 
Dovio Experiment, Andean Hillsides, Colombia (1900 m.a.s.I.) 

Initial C-sampling date: April, 2002 
Final C-sampling date: Sep, 2005 

Length of the experimental period: 3.4 years 

~~~~~~~~~~~ ~ ~ ~ 

Characteristic 0-10 cm 10-20 cm 20-40 cm 40 -100 cm 

Bulk density 0.9 1.0 1.0 0.9 
pH 5.8 5.9 5.9 6.0 
Sand (%) 46 46 43 41 
Clay (%) 23 23 28 33 
Silt (%) 31 31 30 26 
Total N (mg/kg) 4310 3355 2012 1093 
P (mglkg) 3.8 2.3 1.4 0.9 
CEC (cmollkg) 23.4 22.7 21.6 20.8 
Total C (grlkg) 47.1 35.8 22.2 11.3 
Oxid C (gr/kg) 36.9 29.2 16.3 8.7 



Common Experimental nesign 
nagua (1350 m) and Dovio (1900 m) Experiments 

Latin Square (4 x 4) + 2 Controls 

4 Blocks 
4 Improved Systems/Block 
• Brachiaria hybrid 36061 ("Mulato" grass) in monoculture 
• "Mulato" + A. pintoi 
• Mixed forage hank - Improved management 
• Natural regeneration of the degraded pasture 

2 Control Systems/Block 
• Degraded pasture 
• Mixed forage bank - Local management 

3 Sampling Points/SystemIBlock 
4 Soil depths: 0-10, 10-20,20-40,40-100 cm 

~ ... No. ofSampling points/System = 12 
No. of observations/Systemldepth = 12 

~"'~,.'~~ 



Results from Newly-established 
Systems 00 Degraded Area 

- Andean Hillsides, COLOMBIA -
Site: Dovio (1900m) 

M.E. Gómez, H. Giraldo, H F. Ramírez, and M. C. Amézquita 

Presented and discussed at the Project's 
VII International Coordination Meeting, June 28-July 1, 2006 

Punta Leona, Costa Rica. 
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Carbono Estable Pastura Degradada: 26.609 toneladas/hectáreaJl m 

Carbono Estable Pastura Degradada: 20.067 tonelad""lj¡eetárwl m-me<¡ 

Stable e (ton/ha/1m) 
Land Use 

Stable e (tonlha/lm-eq) 

Soil System Means Diferencia % Means Diferencia % 

Depth respecto al incremento respecto al incremento 
control en control en 
3.4 años 3A años 

,R mulato + 45.151 18.542 69.69 34.129 14.062 70.08 

! A. pintoi 

R mulato 42,112 15.503 58,16 30.358 10.291 51.28 
40-100 

(cm) i 

F Of'dge bank 38.477 11.868 44.60 

I 

28.704 8.637 43.04 

local manag 

Natural Reg. 38.147 11.538 43.36 28.370 8.303 41.38 

Forage Bank 33.932 7.323 27.52 26.159 6.092 30.36 

lmpmanag : 

Mean, CV(%) 37.4, 31.9 12.95 48.69 27.9,32.4 9.47 47.23 

Summary 

Mean Soil C Stock Gain across all treatments 
during the 3.4 years Experimental Period 

Dagua, Andean HiIIsides, Colombia 

Depth Mean gain Mean 

I 

! Variable I 

! (tlha, fixed soil mass estimates) (cm) in 3.4 gainlyr 
years 

: 0-40 12.7 3.7 
Total C 40-100 9.2 2.7 

0-100 21.9 6.4 
0-40 5.44 1.6 

Oxidisable C 40-100 -0.26 -0.08 
0-100 5.17 1.5 
0-40 7.21 2.1 

StableC 40-100 9.47 2.8 

i 0-100 16_69 4.9 

Signif. 
Dunne! 

5 (%) 

(, .. ) 
••• 

*u 

ns 

ns 

ns 

! 



Table 3: StatisticaJ Comparison oC Initial vs Final SCS Crom Improved Systems 
established on degraded Jand in 3.4 years. Stable Carbon 

Dagua - Andean Hillsides 

Ca.rbono Estable Pastura Degradada; 50. 104 toneladaslhéCtáreaJ! m 
Carbono Estable Pastura Degradada: 43.562 toneladaslhectáreall m·me<¡ 

I 
: Stable e (tonlhallm) 

Land Use System 

I Soil Means Diferencia I 
Depth respecto al 

: control en 
: 3.4 afios 

i 

B. mulato'" A. 78.440 28.336 

píntoí 

¡Natural Reg. 72.265 22.161 
0-100 
(cm) B. mulato 71.545 21.441 

.. 

! 

i F orage bank local 69.326 19.222 

:manag 
, 

i Forage Bank Imp 59.801 9.697 

I manag 

Mean, CV (%) 66.91,22.39 20.17 

Camono Estable Pastura Degradada: 23.495 toneladaslhectárcaJl m 
Carbono Estahle Pastura Degradada; 23.495 toneladaslhectárea/l nrmeq 

I 

% 
incremento 

56.55 

44.23 

42.79 

38.36 

19.35 

40.26 

i StabJe e (tonJballm) 
Land Use System 

Soil Means Djferencia % 

Stable e (tonJballm-eq) 

Means 1 Diferencia % 
: respecto al íncremento 

control en 

I 
3.4 afios ! 

, 
67.418 23.856 54.76 

62.488 18.926 43.45 

59.791 16.229 37.25 

59.553 15.991 36.7] 

52.029 8.467 19.44 

I 
57.47,21.26 16.69 38.32 

StabJe e (tunJballm-eq) 

Means Diferencia % 

Signif. 
Dunnet 

5 (%) 

(O") 

! ••• 

••• 

••• 

! ••• 

ns 

Signif. 

: 

I 

: 

i 

, 

I 
Depth respecto al incremento respecto al incremento Dunnet 

control en control en 
5 (%) ! 3.4 afios 3.4 afios i 
(***) 

! 
Natural Reg. 34.118 

I 

10.623 45.21 34.118 
I 

]0.623 45.21 ru; 

B. mulato + A. pintoi 33.288 9.793 41.68 33.288 9.793 41.68 ns 
0-40 

: 

(cm) Forage ban!< local ! 30.849 7.354 31.30 30.849 7.354 31.30 
! ns 

manag 

B. mulato 29.433 5.938 25.27 29.433 5.938 25.27 ns 

Forage Bank Imp 
: 

25.870 2.375 10.11 25.870 2.375 10.10 ns 
manag i .... _----

: Mean, CV ('lo) 29.5,63.7 7.21 30.72 295,63.7 7.21 30.72 

: 

: 

I 



Carbono Oxidable Pastura Degradada: 82.17 toneladaslhectárea/l m 
Carbono Oxidable Pastura Degradada: 82. 17 toneladas/hectáreall m~meq 

I I Land Use 
Oxidisable e (ton/ha/tm) 

Soil , Sy,tem ! Means Diferencia I % I 
Depth respecto al : incremento : 

control en 
3A años 

I 

B, mulato 97,86 
, 

15,69 19,09 

I , 
I Natural Reg, 89,49 7.32 8,91 

0-40 .-.-- , 

(cm) Forage bank 85,38 3.21 3,91 
local manag 

B, mulato + ! 83,96 1,79 2,18 

! A pinto! ¡ 

Forage Ban!< 81,36 

I 
-0,81 -0.99 , 

Impmanag 

I Mean, CV (l}é) 86,7,56.6 5,44 6,62 

Carbono Oxidable Pastura Degradada: 30. -673 mneladas/hectárea/l m 
Carbono Oxidable Pastura Degradada: 23.267 toneladaslhectáreall rn-meq 

I I OxidisabJe e (ton/ha/1m) 
Land Use I 

Soíl System Means Dlferencia % 

I 

Depth respecto al incremento 
control en 

! 3.4 años 

¡ 

B, nruIato 40,531 9,858 32,14 

! Natural Reg, 
, 32.357 1,684 5,49 

40-100 
(cm) 

, ForageBank 27,466 -3,207 -10,46 

Impmanag 

! ,B. mulato ..... 
, 27,099 -3,574 -11,65 

, : A pintoi 
I 

I F orage bank 25,771 -4,902 -15,98 

: local manag 

Mean,CV (%) 30,6,32.4 -0,028 -0,09 

Oxidisable e (tonfha/1m-eq) 

Means ! Diferencia % Signif 
respecto al ! incremento Dunnet 
control en , 

3,4 años 

I 
5 (%) 

("') 

91,86 15,69 19,09 ns , 
, 

89.49 7,32 8,91 ns 

85,38 3,21 3,91 ns 
¡ 

I 

83,96 1.79 2.l8 

I 
ns 

I 

8L36 -0,81 

I 
-0,99 OS 

I 
86,7,56,6 5.44 6.62 

Oxidisable e (tonlha/J m-eq) I 

Mean, ¡ Diferencía % Signit 
respecto al incremento Dunnet 
control en 

5 (%) 3.4 años 
! ( ... ) 

29.428 6.161 26.48 ••• 
¡ 

I 
24,541 L274 5,48 ••• , 

I 
2],150 -2,117 -9,10 ns 

I 
, 

20,713 -2554 -10,98 , ns 

19,179 -4,088 -17.57 ns 

230,32,1 -0.26 -1,14 



-_ ... _---------

Carbono Total Pastura Degradada: 57.282 toneladas/hectáreallm 
Carbono Total Pastura Degradada: 43.334 toneladas!hectárea/1 m-meq 

Total e (Ionlha/l m) 
LandUse I 

Soil Sy,lem Means Diferencia % 

Deplh ! 
respecto al incremento 
control en 

: 

I 
3.4 afios I 

, 

I B. "Mulato" ! 
82.643 25.361 I 44.27 

B. "Muta ton 72.250 14.968 26.13 
4Q.100 + Apinroi 

! (cm) 

r' ! 

70.504 : 13.222 23.08 

Regeneration : 
i 

Forage bank 64.248 

! 

6.966 12.16 

: loeal manag 
¡----

4.116 7.19 Forage Bank I 61.398 
, Impmanag 

Mean,CV(%) 68.1, 26.1 12.9 22.57 

Total e (ton/ha/lm-eq) 

Means Diferencia % Signif. 
respecto al ¡incremento Dunnet 
control en 

5 (%) 
: 3.4 años : 

("') , 
59.786 16.452 i 37.91 ••• 

, 
54.842 

! 
11.508 26.56 ns 

I 
52.911 

I 

9.577 
i 

22.10 ns i 

! 
: 47.883 4.549 i 10.50 ns 

! 

47.310 

I 

3.976 9.18 ns I 
.. 

1.0, 26.2 9.2 21.26 ! 

Table 2: Statistical Comparison ofInitial vs Final SCS from Improved Systems 
established on degraded land in 3.4 years. Oxidisable Carbon 

Dagua - Andean Hillsides 

eamono Oxidable Pastura Deg¡adada: 112. 839 toneladaslhectáreall m 
Carbono Oxidable Pastu\'ll Deg¡adada: 105.433 toneladaslhectáreall m-meq 

Oxidisable e (tonlhallm) 
Land Use 

! Soil System Means I Diferencia % 

Depth 
i 

: respecto al incremento 
: control en 

! 

i 
! 

3Aaños 

I B. mulato 138.386 25.547 22.64 

! 

' Natural Reg. 121.850 ! 9.011 7.99 
O-lOO 
(cm) Forage bank 111.156 -1.683 -1.49 

localmanag 

B. mulato + 111.055 -1.784 -1.58 
A pin/oi 

ForageBank 108.828 -4.011 -3.55 

! 
Impmanag 

Mean,CV (%) 1174, 19.4 5.41 4.80 

Oxidisable e (tonlhall m-eq) 

I Diferencia I % i Means 
respecto al ,incremento: 
control en ' i 
3.4 años 

I i 
127.283 21.850 20.72 

114.034 8.601 I 8.16 

104.564 -0.869 -082 

, 
, 104.669 -0.764 -0.72 

102.512 -2.')21 -2.77 

109.7,18.9 5.17 4.91 

Signif. 
Dunnet 

5 (%) 

("') 

ns 

ns 

ns 

ns 

os 

! 

i 

: 



Table 1: StatÍstical Comparison ofInitial vs Final SCS from Improved Systems 
established on degraded land in 3.4 years. Total Carbon 

Dagua - Andean HiIIsides 

Carbono Total Pastura Degradada: 162.94 toneladaslhectárea/l m 
Carbono Total Pastura Degradada: 148. 99 toneladaslhcctáTeailm~meq 

Total e (tonlhall m) 
I Land Use : 

Soil ! System Means I Diferencia % 

Depth , ' respecto al incremento 
control en 

I 
i 

3A años 

! B. ~'Mulato" I 209.93 46.99 28.84 

I Natural Reg. 194.12 31.18 19.14 
O-lOO 
(cm) : B. "MulatoH 189.49 26.55 16.29 

i + A pintoi 

Forage Bank 180.48 
, 

17.54 10.76 
i Local manag 

I 
ForngeBank 168.63 5.69 3.49 
Impmanag 

Means 

I 

187.07 

176.52 

172.09 

I 
164.12 

! 

154.54 

Total e (tonlhallm-eq) 

/ Diferencia % Signif. 
: respecto al incremento Dunnet 

control en 
3.4 años 5 (%) 

! ("') 

38.08 25.56 .00 I 

27.53 18.48 ••• 
i 

23.10 15.50 ns 

15.13 10.16 ns 
, 

5.55 3.73 ns 

21.9 14.68 Mean, CV (%) 184.3, 16.1 25.6 15.71 167.2, 15.5 
I_--':_~~ _____ ~ _________ --':~_~ ____ ~ ____ ---l 

Carbono Total Pastura Degradada: 105.66 mneladas/hectárea/lm 
Carbono Total Pastura Degradada: 105.66 tone1adas/hectáreallm-meq 

i 

I Total e (tonlhallm) 
, Land Use 

Soil System Means Diferencia % 

Depth respecto al incremento 
control en 
3.4 años 

B. "Mulato" 127.29 21.63 20A7 

I Natural Reg. 123.61 17.95 16.99 
0-40 
(cm) B. HMulato" 117.24 11.58 10.96 

, + A pintoi 

, Forage hank 116.23 10.57 10.00 
i local manag 

• Forage Bank 107.23 1.57 1.49 

IImp manag 
i 

Mean,CV(%) 116.2,57.4 12.7 1\.98 

Total e (tonlhallm·eq) 

I Means DiferenGÍa % Signif. 
respecto al ¡ íncremento Dunne! 
control en 

i 5 (%) 3.4 años 
(000) : 

127.29 21.63 20.47 ns 
: 

123.61 17.95 16.99 ns 

117.24 11.58 10.96 os 

116.23 10.57 10.00 ns 

107.23 1.57 1.49 ns i 

116.2,57.4 12.7 11.98 



Fig 2 (cont): Stable C (tlha/10 cm layers) and C-gain in 3.4 years 
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Fig 2 (cont): Oxidisable C (t/ha/lO cm layers) and C-gain in 3.4 years 
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Fig 2: Total C (t/ha/lO cm layers) and C-gain in 3.4 years 
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Fig 1 (cont): CIAT's Lab Results 
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42.23 
26,27 
12.49 
4.69 
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12 
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7.41 
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7.37 .... 
5.17 
5.16 

10,61 

B.64 
5.74 

'.SS 

12,41 
9.62 
6.51 
5.45 

Std 

5,58 
6,25 
1.48 

1.72 

4.81) 
7.43 
2.45 
1.57 

4.6e 
8.86 
6.65 
1.91 

7,06 

7.09 
:l.07 

1.69 

4,64 
6.29 
.2.36 
0.83 

7.75 
8.22 
4.0t 
1.17 

Std 

$.48 

3.38 .... 
2,39 

3.48 
3.42 
3,07 
2,61 

3." 
3.02 
1.69 
1.11 

4,18 
2.84 
1. 19 
1),82 

5.13 
4.45 
1.30 
1.07 

1.17 
3,44 

1.60 
3.63 

cv (%J 

13.59 
29.92 
15.:51 

115.28 

12,6i) 

27.19 

24.S2 
39.12 

12.13 
2B,43 
42.B3 
33.67 

20.74 
2&.39 
28.34 
45.35 

13.53 
21.46 
21,29 
:t2.15 

1B.35 
23.68 
32.23 

24.91 

413.51 
53.72 
B6,21 
38.10 

34.03 

44.55 
41.47 

39.49 

33.21 
41.98 
32.69 
lB.93 

55.65 
47.41 

20.55 
15.94 

48.37 
51.47 
22.61 
19.18 

9.46 

35.79 
24.60 
64.69 



tratamiento profundidad 

Degraded Pastur't {)·1Q 
10·2G 
20·40 
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40· 100 

Brachiaria Hybri O~10 

10-20 
20·40 
40-100 

For. 8aok lmprov 0·10 
10·20 
2Q·40 
40-100 

Forage Sank loca 0-10 
1()~2:0 

20.:40 
40·100 

Natural Aegenera 0-10 

tratamiento 

10-20 
.2.0·40 
40-100 

protl,lndidad 

Degradad Pastura 0·10 
10-20 
20·40 
40.100 

B. Hybrid (360a O-lO 
10-20 
20-40 
40-100 

Srachiarla Hybrt 0·10 
10-.2.0 
20·40 
40·100 

For. Sarúo; Improv 0-10 
10-20 
20·40 
40·100 

For.o- Sank laca O_lO 
10-20 
20-40 
40-100 

Natural Rege~era 0·10 
10-20 
20·40 
40·100 

Andean Hillsides, Dagua 

Fig 1: Bulk Density and CIA T's Lab Results 
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Soil Characterisation before the Experiment was Established 
Dagua Experiment, Andean Hillsides, Colombia (1350 m.a.s.l.) 

Characteristic 

Bulk density 
pH 
Sand (%) 
CIay (%) 
Silt (%) 
Total N (mg/kg) 
P (mg/kg) 
CEC (cmol/kg) 
Total C (gr/kg) 
Qxid C (gr/kg} 

Initial C-sampling date: May, 2002 
Final C-sampling date: Oct, 2005 

Lengtb of tbe experimental period: 3.4 years 

0-10 cm 10-20 cm 20-40 cm 

0.8 1.0 1.1 
5.3 5.3 5.4 
35 24 14 
38 48 60 
27 28 26 

3743 2550 1186 
0.4 0.3 0.2 
23.7 17.1 13.7 
48.1 33.9 19.5 
41.1 27.6 9.5 

--~ --_ ............. _._-

40 -100 cm 

1.1 
5.2 
11 
63 
26 
500 
0.2 
11.0 
7.7 
1.5 



Common Experimental Design 
Dagua (1350 m) and Dovio (1900 ,m) Experiments 

Latin Square (4 x 4) + 2 Controls 

4 Blocks 
4 Improved Systems/Block 
• Brachiaria hybrid 36061 ("Mulato" grass) in monoculture 
• "Mulato" + A. pintoi 
• Mixed forage bank -lmproved management 
• Natural regeneration ofthe degraded pasture 

2 Control Systems/Block 
• Degraded pasture 
• Mixed forage bank - Local management 

3 Sampling Points/SystemIBlock 
4 Soil depths: 0-10, 10-20,20-40,40-100 cm 

~ ... No. of Sampling points/System = 12 
No. of observations/System/depth = 12 
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Carbono Estable Pastura Degradada: 22.779 Toneladaslhectárea/l m 

Carbono Estable Pastura Degradada: 12.528 Toneladaslhectárea/l m-meq 

Stable e (tonlha/lm) 
Land Use System 

% 
Soil Means Diferencia 

Depth respecto al incremento 

control en 
3.4 años 

B. (Mulato) 32.812 10.033 44.04 

B. H + pintoi 31.730 8.951 39.29 

40-100 
(cm) Natural 28.924 6.145 26.98 

Regeneration 

F. Bank 28.695 5.916 25.97 

lmproved 
Management 

Forage Bank 25.362 2.583 11.34 

Local 
Management 

Mean, CV (%) 28.4,32.4 6.72 29.53 

Surnrnary 

Stable e (tonlha/I m-eq) 

Means Diferencia % 
respecto al incremento 
control en 
3.4 años 

9.896 -2.632 -21.01 

14.307 1.780 14.20 

10.109 -2.419 -19.31 

12.519 -0.009 -0.07 

16.404 3.876 30.94 

12.6,37.7 0.12 0.95 

Mean Soil e Stock Gain across all treatments 
during the 3.4 year Experimental Period 

Dovio, Andean Hillsides, Colombia 

Variable Deptb Mean gain Mean 
(tlba, fixed soil mass estimates) (cm) in 3.4 gainlyear 

years 
0-40 2.9 0.9 

Total e 40-100 -3.2 -0.9 
0-100 -0.3 -0.09 
0-40 -1.80 -0.2 

Oxidisable e 40-100 -3.35 -1.0 
0-100 -5.16 -1.5 
0-40 4.76 1.4 

Stable e 40-100 0.12 0.04 
0-100 4.88 1.4 

Signif. 
Dunnet 

5 (%) 

(***) 

ns 

ns 

ns 

ns 

ns 



Table 3: Statistical Comparison of Initial vs Final SCS from Improved Systems 
Established on degraded land, in 3.4 years. Stable Carbon 

Dovio - Andean Hillsides 

Carbono Estable Pastura Degradada: 43.421 Toneladas/bectárcallm 

Carbono Estable Pastura Degradada: 33.170 T()neladaslheclárea!lrn~meq 

Stable e (tonlhall m) 

I 

Land Use System 
Soil Means Diferencia 

Depth respecto al 
control en 3.4 

años 
· 
I B. Humidícola + 63.604 . 20.183 

i pintoi i 

I 54.522 11.101 : B. (Mulato) 
0-100 

! 
(cm) 

¡Natural 53.787 10.366 

i Regeneratioo 

! Forage Bank Local 51.792 8.371 

· Management 

F. Bank lmproved 50.834 7.413 

· Management 

Mean,CV(%) 52.9,22.3 11.48 

Carbono Estable Pastura Degradada' 20.642 Toneladaslhe<:táreallm 

Carbono Es~te Pastura Degradada: 20.642 Toneladaslhectáreallm~meq 

% 
incremento 

46.48 

25.57 

23.87 

19.28 

17.Q7 

26.45 

Stablo e (tonlhall m) 
Land Use System 

Soil Means I Diferencia % 

Depth respecto al incremento 
I i 

I control en 
. 

1 

3.4 años I 

I I I 
. B. H + pintoi 

. 31.874 11.232 . 54.41 

I 
Forage Bank 26.430 

i 
5.788 28.04 

0-40 
(cm) 

! Local I 
I Management i 

i 
Natural i 24.864 4.222 i 20.45 

Regeneratíoll 
. 

4 I F.Bank 1.498 7.26 

: Improved 
! Management i i 

B. (Mulato) 21.710 1.068 5.17 

Mean,CV (%) 24.6,70.1 4.76 23.07 

I Stable e (tonlhallm-eq) 

Means Diferencia % 
respeoto al incremento 
control en 
3.4 aftos 

I 
46.181 13.011 39.23 . 

i 

i 

31.606 -1.564 -4.72 

34.973 1.803 5.44 

42.833 9.663 29.13 

34.659 1.489 4.49 

37.2,24.1 4.88 14.71 

Stablo e (tonlhallm-eq) 

Means Diferencia I % 
respecto al , incremento 
control en ! 

).4 aftos 

1 

! 

31.874 11.232 54.41 

26.430 5.788 
i 

28.04 

1 
i I 

i 

I 
24.864 4.222 20.45 

22.140 1.498 . 7.25 I i 
. 

1 

21.710 1.068 5.17 

i 

24.6,70.1 4.76 23.07 

Signif. 
Dunnet 

5 (%) 

i ( ... ) 
••• 

i 

ns 

ns 

••• 

ns 

Signir. 
Dunnet 

5 (%) 

(***) 

ns 

ns 

ns 

liS I 

ns 

I 

i 
I 



Caroono Oxidable Pastura Degradada: 87,14 Toneladaslhectarea!lm 

CarbonoOxidable PastúfaDegradada: 87.14 Toneladas/heetárea/hn-meq 

~ Total e (tonlballm) Total e (tonlhallm-eq) 
Land Use System 

% Means Diferencia % Signif. Soil Means 

Deptb 

I Diferencia I 
respecto al : incremento respecto al , incremento Dunnet ¡ control en I control en ! 

, 3.4 años 5(%} 

(0'0) "=-i-í 
91.62 4.483 

":+'~ 
4A83 . 5.14 ; B. H + pintoi ns 

! Natural Reg. 85.90 -1.243 -1.42 8).90 -1.42 ns 
0-40 
(cm) 

B. (Mula/a) 84.94 -2.198 -2.52 

Forage bank local 82.56 -4.583 -5.26 

manag 

~anklmproved 81.68 -6.27 
Management 

Mean, CV (%) 85.6,62A -1.80 -2.07 

Carbono Oxidable Pastura Degradada: 41 .015 Toneladas!hcctárea/lm 

Carbono Oxidable Pasrura Degradada: 21 .948 Toneladaslhectáreallm-meq 

Sou 
Depth 

Land Use 
System 

I B. H + pintoí 

~
. B. (Mula/o) 

40-100 
(cm) F. Bank 

i Improved 

Total e (tonlballm) 
f------r--

% 
incremento 

Meam 

50.518 

47.800 

44.278 

Diferencia 
, respecto al 

I control en 
. 34 años . 

9.503 

6.785 

3.263 

23.17 

16.54 

7.96 

84.94 -2.52 os 

82.56 ! -4.580 -5.26 

80.68 . -H": ~ 
1 ~_L~_~ -

85.6,62.4 -1.80 -2.07 ---_. 

Total e (tonlhallm-eq) ~ 
Means Diferencia·· % ·1· Significo 

respecto al incremento 1 
i control en . al 5 (%) • 

3.4 años ("*) 

22.489 0.541 2.46 ns 

14.246 -7.702 -35.09 '0' 

22.688 0.740 3.37 ns 

. Management í 
i--=----1----:-;-;=--r---:-c=--1--:-;--:::;;---'---;-;-;;;=--!--:c-:-;:;:--'--:-;---;-::--t---::: • ..-1 
! Natural Reg. 36.106 -11.97 11.706 

I 
-10.242 -46.66 

33.592 -7.423 -18.10 21.815 Lo.133 -0.61 

42.2,28.9 1.44 3.52 19.1,33.7 -3.35 -15.31 

í Forage bank 
. 1 local manag 

I Mean, CV (%) . ______ _ 

liS 



Carbono Total Pastura Degf1l<Iada: 63. 793 T oneladaslñectáreall m 

Carbono Total Pastura Degradada: 34 . 476 Toneladaslheetáreall m-me<¡ 

Soil 
Deptb 

Total e (tonlhallm) Total e (tonlha/lm-eq) 
Land Use Systero I----,.---:...-r--~-+----..,___ 

I Diferencia I 'n,remeo/a ta Means ! Diferencia 
, respecto al 1 """ n respecto al 
, control en i ! control en 
i 3.4 años 3.4 alías 

i 

Means I % I Significante 
incremento ! i 

i al 5 (%) ! 

("') 

I 

I 

~+ píntoí 82.248 I 2.32 6.73 36.797 18.46 28.93 ns 

-29.97 ••• -10.33 24.142 : B. ("Mulato") I 80.611 16.82 26.36 I 
40-100 1----->----,::-:-::=--+---,:-.-::---+--:-:-::-::-.1--::c=-==--I----, --..L---1-----i 
(cm) F. Bank I 72.973 : 9.18 i 14.39 i 35.207 0.73 2.12 ns I 

M
lmproved ,1 

anagement . I 
Natural Reg. 65030 I 1.24 1.94 21.816 -12.66 -36.72! ••• , . : i 

l
i ~~:7e Bank_-,-L' _5_8_.9_5_4--,~_-4.84 I -7.5_9~li _3_8_.2_1_8_-,-I __ 3_.7_4_..J... •. _

I

_

o
._
85

_ .L __ ns_~1 
Management. ' ~ i 

, 

Mean, CV(%) 70.6,21.1 8.2 12.81 31.8,26.9 -3.2 -9.40 

Table 2: Statistical Comparison of Initial vs Final SCS from Improved Systems 
Established on degraded land, in 3.4 years. Oxidisable Carbon 

Dovio - Andean HiIIsides 

Carbono Oxidable Pastura Degradada: 128. 156 T óneladaslhectárea/l ro 
Carbono Oxidable Pasturn Degradada: 109.090 T oneJadaslhcctáreall m'me<¡ 

I i i Oxidisable e (tonlballm) Oxidisable e (tonlball m-eq) 
: Land Use 

Soil i System Means Djferencia : % Means Diferencia % Signif. i 

i 
Deptb respecto al 1 incremento respecto al incremento ! Dunnet 

: control en : control en 
3.4 atlos 3.4 atlos 5 (%) 

! l (o.') 

B. H + pintoí 142.142 I 13.986 10.91 
i 

114.113 5.023 4.60 ns 

i B. (Mulato) 132.743 4.587 3.58 99.189 -9.901 -9.08 ns 

! 

Q..l00 
(cm) 

F.Bank 125.956 -2.201 -1.72 
, 

104.365 4.725 -4.33 ns 
Improved i 

: Management : 

Natural Reg. 122.005 -6.151 4.80 97.605 -11.485 : -10.53 ns 
! 

i 

i Forage bank 116.151 -12.005 -9.37 104.374 4.716 4.32 i ns 
local manag 

¡Mean, CV (%) 
i 

127.9,18.3 -0.357 -0.28 104.8,18.0 -5.16 4.73 



Table 1: Statistical Comparison oC Initial vs Final SCS from Improved Systems 
Established on degraded land, in 3.4 years. Total Carbon 

Dovio - Andean HiIlsides 

Carbono Total Pastura Degradada: 171 .58 Toneladas/hectárea/1m 
Carbono Tota! Pastura Degradada: 142. 260 T oneladas/hectáreall m-meq 

I 
, 

, 

! Total e (tonlhall m) 

Soil 
Land Use System I 

Means I Diferencia % 

Depth respecto al incremento 
I control en 

! 

: 3.4 años 
: 

B. H +pintoi 205.75 34.17 19.91 
, 

B. ("Mulato") 187.26 
I 

15.68 9.14 
0-100 
(cm) 

F. Bank 176.79 
I 

5.21 3.04 
i Improved 
Management 

Natura! 175.79 4.21 

I 

2.45 
Regeneration 

i F orage Banle 167.94 -3.64 
I 

-2.12 
Local ! 
Management 

Mean, CV(%) 180.9,15.8 11.1 6.48 

Carbono Total Pastura Degradada: 107.78 Toneladaslhectárea/lrn 
Carbono Total Pastura [)egradada: 107.78 Toneladaslhectáreallm-meq 

i Total e (tonlha/lm) 
! Land Use ¡ Diferencia I Soll System Means % 

Depth ¡ respecto al : Illcremento ! 
control en 
3.4 años 

, 

I 

B. H + pintoi 123.50 15.72 14.59 

Natural Reg. 110.76 2.98 2.76 
0-40 

I (cm) 

Forage Bank 108.99 1.21 
! 

1.12 

I Local 
: Management 

B.I<Mulato" 106.65 -1.13 -1.05 

. F. Banle 103.82 -3.96 I -3.67 

IImproved ! 
Management 

: Mean, CV (%) 110.3,63.1 2.9 2.8 

Total e (tonlhall m·eq) 

Mean, I Diferencia % 
respecto al incremento 

! control en 

I 
3.4 años 

160.294 

I 
18.03 12.68 

130.795 -11.47 ! -8.06 

139.024 -3.24 -2.27 

! 

132.578 -9.68 : -6.81 

i 
147.207 ¡ 4.95 3.48 

I ! 

142.0, 16.7 -0.3 -0.20 

Total e (tonlha/lm-eq) 

Means i Diferencia % ! 

respecto al íncremento 
control en 

3.4 años 

, 
123.50 15.72 14.59 

110.76 2.98 2.76 

, 
108.99 1.21 1.12 

106.65 -1.13 -1.05 

103.82 -3.96 -3.67 

i 
110.3,63.1 2.9 2.75 

Signif. 
Dunnet 

! 
S (%) 

(u .. ) 

ns 

, ns 

ns 

ns 

! 

ns 

¡ 

Signif. 
Dunnet 

5 (%) 

(***) 

ns 

ns 

ns 

ns 

ns 

I 

I 

I 
I 

I 

I 



Carbono Total Pastura Degradada: 111 . 10 Toneladaslhectáreallm 
Carbono Total PaslUtll Degradada; 111 • 10 Toneiadaslhocllireallm-meq 

, Total e (tonlha/I m) 
Land Use System 

! 
I 

Soil Means Diferencia : % 

Depth re,pecto al incremento 
! 

i 

control en 
3,4 años 

I 

B. Mulato+A. pintoi I 123.50 12.40 11,16 

040 Natural Reg. 110.76 -0.34 -0,31 
(cm) , 

• Forage Bank Local ! 108.21 -2.89 
-2,60 

i Maoagement 

B. (MulaÚJ) 106.65 4.45 -4,01 
I 

F. Bank lmproved ! 104.88 -<i.23 
-5,61 

! Management 
i 

! Mean, CV (%) 
I 

111.8, 16.5 -0.30 -0.27 

Total e (tonlha/I m-eq) 

Mean, Diferencia: % Signif. 
respecto incremento Dunnet 

al control 10(%) 
en 3.4 
años 

123.50 12.40 11,16 • 

110.76 -0.34 -0,31 ns 

108.21 -2.89 

I 
-2,60 ns 

106.65 -4.45 4,01 ns 

104.88 -6.23 -5,61 ns 

11.8, 16.5 -0.30 -0.27 

Carbono Total Pastura Degradada: 102.805 Toneladas/hectárea/1m 
Cá!bono Total Pastura Degradada: 53.711 Toneiadas/hectárea/lm-meq 

Isol1 
Total e (ton/ha/1m) 

Land Use Sy'tem f-----r-----,r---,:c--+-----r----~---_r--_4 
Diferencia !' % Means r Diferencia u/o I Signif ! 

i respecto al : Incremento : respecto al incremento' al 10 : 

Total e (tonlha/I m-eq) 

Mean, 

, Depth 

c;.~tr:;;:,n I c;~r:;;o:n I (%) I 
i 

F.Bank 
lmproved 
Management 

94.440 -8.365 
-8,14 

61.458 7.747 ns 
14,42 

1

, 

i ¡ 
40-100~--------~, ------~------~----~--------~I------~------,L--~, 

(cm) :;n~~latO+A, 82.248 I -20.556 -20,00 64.981, 11.270 I 20,98 • 

B, (Mulato) 

¡Natural Reg, 

, Forage Bank 
I Local 
, Management 

Mean,CV(%) 

80.611 -22.194 -21,59 

65.030 -37.775 -36,74 I 
64.078 -38.727 

I 
-37,67 

78.3, 19.5 -25.63 24.93 

46.922 -6.789 -12,64 ns 

42.519 -11.192 -20,84 ns 

60.734 7,023 ns 
13,08 

53.9,24.9 1.61 3.00 

I 

i 



Calicata de Peso mínimo en este experimento Banco Forrajero Manejo local, Calicata A. 

prof\lodidajf 
(0-10) 
(10-20) 
(20-40) 
(40-100) 

Peso Total 

pdeosidad_.c'=p",o",o",d:.!:e!-,r2,,-p~e~s7u:;e:::lo~ 
0.85935 1 85.935 
0.8641 1 86.41 
1.12092 2 224.185 
0.85823 6 514.938 

911.468 

Table 1: Statistical Comparisoo of Initial vs Final SCS from Improved Systems 
established 00 degraded land in 3.4 years. Total Carbon 

Dovio - Aodean HiIlsides 

Carbono Total Pastura Degradada: 213.91 Toneladas/nectárea/1m 
Carbono Total Pastura Degradada: 164.81 Toncladaslhe-ctáreall m~meq 

! Total e (tonlhalJ m) 
¡ Land Use System 

! Diferencia! % Soil Means 

Depth respecto al : incremento 
control en 

i 3.4 años 

B, Mulato+A, 205,75 -8.16 I 
pintoi -3.81 

0-100 
F. Bank Improved 199.31 ! -14.59 -6.83 

(cm) Management 

¡ B, (Mulato) 187.26 -26,64 
i 

-12,46 

NatoraJ 175.79 

! 

-38,12 -17.82 Regeneration 

ForageBank 172,29 I -41.62 
Local 

I 
-19.46 

¡ Management 
i 

fMean, CV (%) . 190,1, 14.6 -25.83 -12.08 

Total e (tonlha/lm-cq) 

Diferencia !. % I Means 
i respecto al : Incremento , 

¡ control en i ' 

¡ 3,4 años 
i 

I 
188,48 23,67 ! 

14,36 

166.33 1.52 0,92 
! 

¡ 153,57 -11.24 i -6,82 

153.28 -11.53 -7,00 

168,95 4.14 

I 
2,51 

165,7, 15.9 1.31 0.80 

Signif, 
Dunn.t 
10(%) 

* 

ns 

ns 

ns 

ns 

! 

! 

! 



Análisis d. Experimentos Establecidos en Áreas Degradadas de Laderas Andinas Dovio 
Variables de Carbono Acumubdo peso Fijo 

Sitio tratamiento 

OOVIO oelll"'aCled Pastur 
B. Hybrid ... P. 
Brach1aria Mulato 
Fol". Bank lmprov 
Foraga Bank Loca 
Natural Regenera 

Sitio tratamiento 

DOVIO 

Sitio 

DOVIO 

Sitio 

OOVIO 

Sitio 

OOV¡O 

Degradad Pastul' 
S, Hybrid .. P. 
Brachiaria Mulato 
For, Bank Imprcv 
Forage Bank Loca 
Natutal Regenera 

tratamiento 

oegraded Pastur 
B. Hybrid + P. 
Braohlaria Mulato 
fol". Bank Ieprov 
Fora~ Bank Looa 
Natural Rtoanera 

tratamiento 

Degraded Pastur 
8. Hybrid ... P. 
Brachiaria Mulato 
For. Bank Improv 
FOI".ge Bank LoO'. 
Natoral aeoenera 

tl"stamianto 

OaQr-a<l'd Pastul" 
8. Hytwia + P. 
Braehiaria MulatD 
for. 8an~ Improv 
foraga Bank I..ooa 
Natural Aeoenara 

S1t10 tratamiento 

OOVl. oegl'aded f'aetur 
8. Hybr1d + p. 
Sraehiaria Mulato 
for. 8ank Improv 
foraoa 6ank loca 
N*tural Regenera 

ctthmt2_6OC 
Free tJlsdla 

3 53.71 
'2 64.98 
'2 48.92 

• 61,45 

6 60.73 
12 42.51 

'--+1-11--+1-+-.. 1 --+.' .-+-
10 20 30..... 60 

coxthmt2_60c 
Frac Media 

I*~·**~···*···***·* 
: •••• ** ••••••••• 2.~*. 

¡ •••••• _ •••••••••• 

!* ••• *.***.*t.~ •• 
: * .. ~* ...... .. 

'---ir-.-+J.-+l.-+l. 

.~ ....... ~.~ ....... . 

3 
12 
12 

• • 12 

5 tO 15 20 2S 
cethmt2_60c Media 

:.~ ... ,. ........ ~~ ........... 
.. ................... "' ......... 

' ••......•.•• -........ 
.............•.••..... ........... , .............. ..... " .. ., ............ 

, , 
3. M 9. 120 150 '$O 

ctthmt2 Media 

! .** ................... "" •••• 
• •••••••• ~.* •••••••• " ...... 
..... "."" ...... * ........... 
~ ••••••• " ••••• * •••••• *. 
••• ~ ................... * .. 
.......... ..,."'* ........ ~,. •• 

20 40 60 80 100 120 
co:.thmt2 Media 

..... ..,~~,. ••••••• *.* •••• ",. .. 

~ .. ,. .. ** ....... ".~ ..... ,. ..... 

10 20 30 40 50 
cathmt2 Media 

35.48 
39.16 
27.71 
34.93 
3~L14 

22.&4 

cethlllt2U50c 
Fm Mtdia 

3 18.23 
12 25.21 
12 19.20 

• 26.6~ 

• 28.69 
12 19.57 

etthllt2 
Fl"ée Media 

• 184.a1 
12 188,·47 

12 '53.57 

• 156.33 

• 168.94 ,. 153.2:8 

éDxthmt2 
Frac Media 

3 125.63 
12 131.39 
12 1U!,68 

• 1HL28 

• 111.92 
12 108.e4 

Qathmt2 
Free Media 

3 ,. 
12 

• • 
12 

39.18 
57.08 
40.91 
50.07 
57.02 
44.43 



Análisis de Experimento. Establecidos en Áreas Degradadas de Ladera. Andina. Dovlo 
Variables de Carbono Acumulado profundidad Fija 

Sitia 

1lO\I1O 

Sit10 

OQVIO 

tratuiento 

Degr3d/id Pastl,lf' 
IL Hybrid + ¡>, 

Brachiaria Mulato 
For, Sank Jllprov 
Forage Bank Loca 
Hatural Regenera 

tratamiento 

-Oegrad*d Pastur 
S. Hybnd + P. 
Sracniaria lAulato 
fol"'. Bank Improv 
Forage Bank Loca 
Natural Regenera 

sitio tratamiento 

OOvw oegradad P.ast:ur 
B. Hybrid + P. 
Brsahiaria Mulato 
For. Bank lMprov 
forag* Bank Loca 
Natural Reg.nara 

ctttunt1 
Free MlIl1'.lia 

I ~.~ .. ~ .. ., .... .. * .... •• ,. .............. 
.* ........ " ........ ".,. ...... "" * ... 

' ~ ........................... ,,* ••• 
! ....................... ,. ••••••••• .. " ............. " .. " ........... 
; .......... ,.*.* ........ ~ .... ,. .. 

lt I I I I I I 
30 00 .. 120 tSO 180 210 

cttl'Wlltl Media 

.................................. 
: .. " .......... ~" ............................... . 
.... ~* ...... , ......... * ..... *. 

! ........ "' ......... h· .... ,. ..... .. 

I I I I I I I I 
20 40 60 80 100 120 140 HIO 

coxthmtl Media 

.. ..... • .., ................... "' • ..,.,o,.,o ••• 

........ "'''' ....... ,."""" .... " * .. *"'* ..... "' .. '" 

10 20 30 40 50 60 
enhtntl Media 

3 
12 
12 

• 
6 

12 

free 

3 
12 
12 

• • T' 

213.90 
205.74 
187.26 
199.31 

172.29 
175.79 

coxtlmltl 
Media 

158.06 
142.14 
132.74 
135.33 
114.45 
122.00 

<:ethlllt1 
Free Meilia 

• 
12 
12 

• 
6 

12 

55.134 
63.60 
54.52 
53.98 
51.83 
S$.18 



Análisis de Experimentos Establecidos en Áreas Degradadas de Laderas Andinas Dovio 
Variables d. Carbono Acumulado profundidad Fija 

SitiQ tratamiento 

OOVIO Degraded Pastur 
B. Hybrid + P. 
8raohiatia Mulato 
fol'. Bal'lJ< lmpro\l 
Forags Bank Loca 
Natural ReGenera 

Sitio tratamiento 

OOVIO Degradad Pa$tur 
B. Hybnd (3606 
Brecn!ar!a Mulato 
For, Bank ImprO\f 
foraae 8ank Loca 
Natural Regenera 

Sitl~ tratamiento 

DaVIO Degrat1ed Pastur 
B. Hybt'i/;! +- P. 
Bf'achiaria MulAtO 
For. Bank lMprov 
Forage Bank Loca 
Nataral Regenera 

Sitio tratamiento 

DOVIO Oegrad&d Pastur 
B. Hybrid + p, 
Brachiarla Mulato 
Fa,.. 8ank IlIIprov 
fo,.age Bank LOC4 
Natural Regenera 

S1t:io tratamiento 

001110 Degradad P8stur 
B. tlybrld "t P. 
Brachiar!a Mulato 
Fof'. Bank Improv 
Forage Bank Loca 
Natural Reganera 

Sido tratamiento 

001110 Degradad Pastur 
B. Hybrid + p, 
O,.ach1aria Mulato 
Fer. Bank IfI\prov 
For8ga Sank Loca 
Natural Regtl'tara 

ctthm:t1 -"" Free Me<lia 

I .•.•.....•.•..•••••..• 
................ ~.~ ...... ....... ~ .. ~ ..... ~.~*. 
••••• ~* •••••••••••••• 

ftf." ... ~ .... * ..... "',. ............... 
•••••••• *., ••••••••••• 

20 40 SO 80 100 120 
ctthatt_40c M9dia 

3 
12 

" • • 
12 

co)tthllt1~4Oc 

111.10 
123.49 
105.65 
1!14.81 
108.21 
110.76 

Free Media 

................... • 90.15 
•••• ~ •••••••••• * •• 12 91.62 
•••••••••• ***~ •• * 12 84.94 
~ •••••••••• "'*"1;' • 81.32 *.-... "' ..... "' .... **~ .. • 79.17 
~";, .. ".,, ""''' " " .... 12 85.B9 

20 40 60 80 

cíthmt1_* 
Free 

! ." .. " • .., .. "' ...... " ~ * "" ~~" 3 
;..,~ .. "~"" .. ~ ......... ~""""',, .. ~.,,"'" 12 ............ ~ ......... "" ... ,," 12 

*;, .. " .... " •• ,,;,;,;, ................. . • • 
12 

5 10 15 20 25 30 
cethmtt_4Oe Media 

e:tthJlt1_60c 
Free: Media 

........................ ~~ ... ~ 3 102.80 ........ ~~ ....... " .. ~.,. ,. B2.24 
"""" ................. " .. * 12 40.61 
."" .. ""~~ ..... ,, .. * •••• * • 94.43 
.,.,. ........... *. • .s4.07 
H.t* ......... t. J2 55.03 

2. 4. 6. 80 100 
cttl'ml:t1 _600 Media 

Media 

20.95 
31,87 
21.70 
23,$4 
28.43 
24.86 

COxthatl_6Oc 
Free 

........ '" ..... "" ..... ~ .... ,. .. ,. ... ,.,. • 

.".'."' •• ""'''' •• ''7 •• '''' 

.* .. t ....... ~ ••• ,.~,.~. 

...... * ...... "' ..... "'''',..,." •••• " 
,. .... ,.." ... ,.,.,.,. .. 
,..,.,. ........... ,.,. 

, 
10 20 30 40 50 60 
ecxthDt1~60c Wedia 

12 

" • • 
12 

ee:tl'llllt1_6Oe 

Media 

67.91 
50.51 
47.79 
$4.00 
34.87 
38,10 

Frec Ntdia 

........ ,. •• * ... *.*,. • 34.89 
,. ..... "' .. ,. ............ 12 31.73 
••• " .... ~ ••••• " .. *~ 12 32.81 
••••• *.,. ••• ,. •• ~ ••• ~. • 40.43 
... ,.~*~ •••••• " •• • 29.40 
.... "'* ....... ,.,. ... 12 28,92 

10 20 30 40 



Análisis de Experimentos Establecidos en Áreas Degradadas de Laderas Andinas 
Sitio = Dovio, Stable e (tlha/lO cm layers) 

tratanento profutld1dSd 

Degradad Pastura O·lIl 

trataJlliento 

5, Hybrid + P. 

6rachiaria Mulato 

Fe,., Banl< Imp!,(J'v 

forage Bank loea 

Natural Regenera 

tratamiento 

8. Hybrid ;- p, 

Braohiaria Mulato 

For, Bank Improv 

FOraQ8 Ban~ Loca 

tfatural R&genera 

10-2:0 
20-40 
4()·1QO 

profundidad 

0-10 
10-20 
20-40 
40·100 

0-10 
10-20 
20·40 
40-1QO 

0-10 
lQ·2D 
20~40 

40-100 

0-10 
10-20 
20-40 
40-100 

0·10 
10-20 
20-40 
40-100 

profundidad 

(j~10 

10-20 

20-40 
40~100 

0*10 
10·20 
20·4{) 
40-11:10 

O-la 
10-2:0 
2O~40 

4O-too 

0·10 
10-20 
20·40 
40·100 

O-la 
10-20 
20-40 
40·100 

I***·*··***~·~;·*··**·* l···· * ••• "*"""""""" ~ .. ",. , ...... " .... ,. .. ,. ..... ". 
I"·"··· .. ·*······· .. "" .. ,,~·~ 
••• w+.~~+· •• + ••• + •• -+--. 

2 3 4 5 

Frec 

12 
12 
12 
12 

Muestraá Inicial e_Estable 
Uédia 

5,61 

SAlO 

4," 

$.81 

Muestreo Inioial e_Estableen T_h a 10 cm 

Muestreo Final C_Est~ble 
frec Media 

1'''' - ~ ... _ ... .,.",,,, .. ~,,~ -~ ~.""." ~" 
! .. *""" ...... "."",,,,,,,,,,, 
¡ .... ""." •• " •• 
¡" ••• ,.*,.*.,." 

j ............ "" .... .. 

f ".",,""''' •• ''. 
1 "*,, .. ,,"''''.''''''. 
l·"·"""""··· 

1"'· .. •• ...... ·"'·· 
1"'''·'''' ...... .. 
1"""""""·"''''''''''' 
I··*·~········ 

l·""·" .... " ...... *'" *"'."'*'" 
1 .. • .... * .. "·,,,,·,,· .. 
1"'''''''··*''*''** 
1"···"·····" 
¡" ***"t •• ".", •• "." *" 
1"""***··"'*"'** 
1··**···"·· 
I""'''~~·~··''' 

" ••• + ..... ---+_ ..... ~ •• + ••• +. 
2 4 6 8 10 12 

12 
12 
12 
12 

12 
12 
12 
12 

• • • • 
• • • • 

12 
12 
12 
12 

12.59 
7.94 .... 
5.28 

5.76 
5,$6 
5.29 

5.46 

5.96 

4.72 
$.42 
8,73 

10.4$ 
7.20 
5.40 
4.90 

3,79 

•• 29 
4.88 
4.82 

Incrementa en e_Estable 

1 
I I .. ""~· ...... ~ .... " .. • 
1 I u ...... 

1 l' 
I '1 
I I 
I I 
1 1 
1 l' 
1 '1 
I 1 
I 
I 
1 

1 

I 
I 1 " .... ""." .. " 
I IUU 

I l' 
IUI 
I I 
I IU." •• 
1 1" 
1 1 
1 .... 1 
1 I 
••• + ••• + ••• 't'_ ..... -. 

o 2 " 6 

Frec Uedia 

12 6.97 
12 2.53 
12 0,70 
12 ~0.S2 

12 0.14 
12 -0.04 
1.2 0.32 
1.2 -0.34 

6 Q.~ 

6 -0.9 
6 1.46 

6 '0.92 

/3 4,8, 

6 1.79 
8 0.43 
~ ~0.91 

12 3.17 
12 0.88 
12 ·0.07 
12 ·0,&9 



Análisis de Experimentos Establecidos en Áreas Degradadas de Laderas Andinas 
Sitio = Dovio, Oxidisable e (tJha/lO cm layers) 

tratamiento 

Degradad Pastore O~ 10 
10·,20 
20-40 
40·,00 

tratamientO' profundidad 

B. Hybrid + P, 0·10 
10·20 
20-40 
40-100 

Bracniaria Mulato (1-10 

10·20 
20-40 
40·100 

For. Bank Improv 0·10 
10-20 
20·4;) 
40·100 

Forage Bank Loca 0·10 
10·20. 
20-40 
40-100 

Natural Regenera 0-10 
10-20 
.20-40 
40-100 

t;-8ta_1."to prOfundidad 

S. Hybrid + P. O~10 

10-,20 

20·40 
-40·100 

Brachiaria MulatO 0-10 
10-2Q 
20-40 
40-100 

foro Sank lmprov 0-10 
10~20 

20~40 

40-100 

Forage Banl( Loca .(j·1O 
10-20 
20·40 
40-100 

Natural Regenera 0·10 
10-20 
20-40 
40·100 

1 .... ·",. .. ,.·· .... ·"''',. 
1 ........ " .. ,.,.··" .. 
I· ...... ~",. .... 
I .. "" .. ~ .. 

-+.---+ ••.• + 
10 20 :30 

I .. ,. ........... ~"*" .. "" 
I~,. .......... ""·""" 
I ~" .. " .. "."., 
1"*"" 
1 
1 .. ,.·,." ... ",." .... ,," 
, .. ,.""*"*,,,,,.,.,. 
1"·""""""* 
1 ...... • 

I 
1· .. * ...... "*,, .. •• 
,,, ......... ,,""** 
1**·"*"""· 
l· .. " .... 
I 
1* ...... " .. • .... ··*" 
1 lO.",..""" ..... 
1"""*"·"* 
1"·" 

I···"··*···"··~·" 
J" •••••• **." •• 
1""·"""" 
1""" 

••• _-+-_ ...... _--.-

10 2. 30 

I I 
I '1 
I 1'" 
I l' 
I * ••• ** r 
I 
I "·"*-·"1 
I '1 
1 '1 
1 ""····"1 
1 
I ·"·"·*"·"1 
I "*"1 
I *." I 
1 .. ····1 
1 
I ""·"·"1 
1 """1 
1 .. **· .... 1 
1" .. ···**"*""1 

1"*"" 
1 *"*"" ....... ,,~,.~ .. ! 

1"1',. .. • ...... " .... * I 

••• _+ ••• +.--+ ••• +. -. •• o 2 

Free 

" 12 
12 
12 

Free 

12 
12 
12 
12 

12 ,. 
12 
12 

• • • • 
• • • • 

12 ,. ,. 
12 

Free 

12 ,. ,. 
12 

12 l. 
" ,. 
, 
• • • 
• • • • 
" " 12 
12 

Muestreo Inicial Coxid en T_n 
Media 

29.19 
23.82 

18.56 

11.31 

Muestreo 
.... diO!. 

28.48 
25,30 
18.91 

8.41 

25.51 
23.S8 
18.02: 
7.96 

.24.69 
22.20 
17.21 
9.00 

26.12 
22.13 
15.76 
5.77 

31.15 
28.43 
14.15 
fJ,Ol 

Final Coxid en T_h 

II'u:!NIlII.U'lto en Codd en T_h 
t.iedia 

-0.11 
1.46 
0.35 

-2.89 

·a,68 
-0.44 
·0.53 
·3.35 

-4,50 
~1_62 

·1.34 
-2.31 

·3,07 
-1,6a 

·2.M 
·5.53 

1." 
2.60 

·4.40 
·5.aO 



Análisis de Experimentos Establecidos en Áreas Degradadas de Laderas Andinas 
Sitio = Dovio, Total e en (t/hallO cm layers) 

tratamiento profl,mdidad Muestreo Inicial 
free Media 

Oegradad Pastura 0-10 I,. ........ " .. ~~*~~~···· 12 34.80 

10-20 I·""""""·~·""""" " 29,23 

20-40 1"' .. ,. .... • .. • .. • .. • " 23.52 

40-100 1,."·· ...... • .. " 17.13 

••.. -...... -+., .. + •• 

10 20 " 
Muestreo Inicial 

tratamiento profundidad Muestreo Final e 
Frec Media 

B. Hybriá ... P. O~iD !.~.".""''''''*t~( .. ~ ...... 12 41.07 

lO-lO I .. ··"'·~·*~ .. ~ .. ~ ........ 12 33.25 

20,40 , ........ ,."7." .... 12 24.58 

40-100 1 .. • .. " .... • 12 '3.10 

I 
Bractüaria Mulato 0-10 l········· .. •• .. • .. • " 31.27 

10-20 1"··****··"""** 12 28.14 

20-40 I**~*""·**··· 12 23.31 

40-100 I ~ ..... *** 12 13.43 

Fol'. Bank Imprav 0-10 ¡ ... " .......... *** .. ** • 3-0.66 

10-20 1 .. • ...... ·"" .. " ...... • 26.93 
20-40 1 ........................ • 23.54 

40-100 1"''''''''''''''' • 15.73 

farage Bank Loca 0·10 1"""·"·"·,,",,····,,·,, • 36.55 

10-20: I .. *·" .. "·*~ .. '"···· • 29',33 

20-40 1""·"""··· .. • • 21,16 

40-100 1 """". • 10.&1 

Natural Re~enera O-la j" *"""""" •••• ,. "".,." •• ,. 12 39.94 

10·20 l··""···""""""""" 12 32.72 

20-40 I *.,.~,.,.,." •• 12 19.04 

40-100 I ,.",.,,~ 12 10.83 

.-_ ••••••• + •••••••• _+. ,. 2. .. .. 
MlliIstNlO Final CtGtal en T_O alG cm 

tratamiento profundidad Increml.lflto en Ct 
Free Media 

-S. tlybrid + P. 0-10 1""""·"··"··"· 12 6.25 

10-20 1"''''''''''''''' 12 4.02 

20:-40 1" 12 1.05 

40-100 """"·"·1 12 -3.42 

Brachiaria Mulato 0·10 * ••• ~** I 12 -3.53 

10-20 '1 ,. -G.<l9 

20-40 I l. -0.21 

40-100 """"~"·l 12 -3.69 

Far. Sanll: lmpro" O-la "."."""" I • -4,14 

H)-20 *""*,, I 6 ·2.30 

ZO·40 6 0.11 

40-100 """"1 • -1.39 

I 
fo.age 8ank Loca 0·10 l'" 6 1.74 

10-20 I 6 (L10 

20-40 """"~ I 6 -Z.3é 

40-100 I"···~~*·~·"""I • -&.45 

I I 
Natural Regen.ra 0-10 I l····· .... • ,. 5.13 

10·20 I ¡ •••••• " 12 3.49 

20·40 I _.~ .. "",.*.¡ 12 -4.48 

40-100 I ~""·"····"·*·I " 
-6.29 

I 
~~+. - .+ ••• *_ •• + ••• + .•• +-~ -+. 

·6 .4 •• O 2 4 • 
lnerelllllntc en Ctotal an T_" a tO cm 



Análisis de Experimentos Establecidos en Áreas Degradadas de Laderas Andinas 
Sitio = Dovio, Variables de Laboratorio 

tratamiento profundidad arena 
Free Media 

Degraded Pastur 0-10 ** •••••••••••••••••• 40.66 

10-20 •••••• ** ••• *** •••• ** 39.57 

20-40 ••••• ** •••••••••••• 38.40 

40-100 ••••••••••• ***** ••• 38.53 

B. Hybrld , P. 0-10 **.****** •••• ****.*.* •• 4 45.81 

10-20 **.******** •••• ****** 4 41.53 

20-40 •••• **********.* •• 4 36.30 

40-100 ***.**.* •• ****** 4 31.25 

Brachiaria Mulato O-la *****.*******.*****. 4 40.45 

10-20 ***.*.**************** 4 44.38 

20-40 •••• **** ••••••• *** •• 4 39.52 

40-100 * ... ****** ..... * .. ** 4 32.77 

Fol". Bank Improv O-la ****** •••••• ********* 2 42.53 

10-20 **.************ •••••• 2 42.78 

20-40 " ... ***** .... *** ** ........ *** 2 43.42 
40-100 ** •• * •••••••••• * •• ** 2 39.78 

Farage Bank Loca 0-10 ** - •• *-* - *,o ** * •• _*. *_* 2 43.82 

10·20 _ ••• ,o** ••••• - •• *-- 2 36.88 

20·40 
**_ ••• _._ ••• *.*.*_. 2 3B.43 

40-100 •• *.*._****. 2 24.88 

Natural Regenera 0-10 ** _ .... ,o**. _.*. **** ••••• 4 45.43 

10-20 ** ••• ,o_.* ••• *** ••••• 4 40.30 

20-40 •••• * .o***. - .o.o - * 4 29.90 

40-100 ,o* •• ,o-*,o ••• *- 4 26.86 

10 20 30 40 

arena 

tratamiento profundidad arcilla 
Free Media 

Degraded Pastur 0·10 *-* ••• ***.,o* 24.20 

10-20 ,o.* ••• *,o-*** 24.20 

20-40 ** •• .o.o.o.o**-** •• ,o. 33.19 

40-100 .o •• _ • .o*****,o ••• .o,o 34.41 

B. Hybrid , P. 0-10 **,o •• _.o.o,o**.* 4 26.40 

10-20 ,o,o.-.* .o****,o._ 4 27.07 

20-40 • .o*,o** * * ,o,o,o* ,o** * 4 32.16 

40-100 • .o .o,o _* *. ,o,o,o*,o** .o.o*,o* ,o* 4 44.24 

Brachiaria Mulato 0-10 ,o.,o,o.** •• ***.- 4 28.02 

10-20 _ • .o**,o.*****. 4 25.45 

20-40 *. * ,o*** ,o •• **. ** 4 30.96 

40-100 * ••••• *** ** * - ** * * ,o*. 4 40.68 

For. 8ank Improv 0-10 ,o*.**.**.*.-. 2 25.73 

10-20 * •••••• _-.o*** 2 25.63 

20-40 -_ •• ,o.o*** •• *. 2 26.29 

40-100 *** ,o ••••• ** ,o- * ,o* 2 31.71 

Farage Bank Loca 0-10 •• * •• .o***.** 2 23.22 
10-20 **--** ••• ** ••• 2 27.20 
20-40 ••••• *,o****,o** 2 27.51 

40-100 .o,o***-**.* ••••• *._.***.o** 2 49.27 

Natural Regenera 0·10 * •• *****.**,o* 4 26.56 

10·20 _ •••••••• *-_.*. 4 29.35 

20·40 _ •• ,o*,o**.*._,o** •••••• 4 41.43 

40-100 *.*,o.* ••• .o-**,o**-**.** •• 4 47.19 

10 20 30 40 SO 

arcilla 



Análisis de Experimentos Establecidos en Áreas Degradadas de Laderas Andinas 
Sitio = Dovio, Variables de Laboratorio 

trata/dento 

Oegradad Pastur 

profundidad 

O-lO 
10-20 
2:0,40 
4Q"lOO 

B. Hybrid + P. 0-10 

8racl1iarla Mulato 

Fa;. Sank Improv 

FOl'age Bank lOCil 

Natural Regenera 

tratamiento 

Degradad Pastur 

B. Hybrid + P. 

Braeh13rla MulatO 

Fol'. Bank lmprov 

Foraga San1< Loca 

Natural R.genera 

10-20 
2(j-40 
40-100 

0·10 
10·,20 

20.40 
40.100 

O.tO 
10-20 
20-40 
40·100 

O·H) 
10·20 
20-4{) 
40-100 

Qw10 

10·20 
.20-40 
40-100 

protundidad 

O-la 
10-20 
20·40 
40-100 

O-lO 
10-20 
20-40 
40·100 

0-10 
10·20 
20-40 
4O~1 00 

<HO 
10~20 

20-40 
40·100 

0·10 
10-20 
20-40 
40-100 

0-10 
10-20 
20-40 
40-100 

Free 

,,~ .... ,. ............ ....... ... 
"*"* .. ,, ...... ,, 4 
-* .. * ..... 4 
* ...... 4 ... " .. 4 

......... ,..". H'*,I' 4 
_*'"-t* ••• 4 
" ..... 4 .... 4 

........ " 2 ........... 2 ....... ,. .. 2 
,. ...... 2 

.... "' ...... 2 ...... '" 2 
2 

.... *. 2 

.~ •• ,U"""." ••• ".". 4 
4 
4 

• 
, 

2 4 6 a 

p 

'" ................... *~ •• * .. 
.... * ...... ~,,~~~.~. 

.... ,. ............... " .. . 

............................... 

....................... "" 

.... " ....................... .. 

......................... 

~ ......... ~ .. ~."." ...... * .. * 

mi I I I 
5 10 15 20 25 

p 
Media 

6.26 
2.69 
1.52 
1.52 

6.22 
3.81 
2.70 
2.05 

6.81 
3.78 
3.00 
2.00 

4.32-
3.33 
3.19 
2.25 

4.40 
3.50 

3.01 
1.91 

8,76 

3.22-
2.16 
2.43 

ele 
frec Medla 

4 

• 
4 
4 

4 

• • 
4 

2 
2 
2 
2 

2 
2 
2 
2 

4 
4 

• • 

19.00 
17.80 
15.20 
12..&0 

22..43 
21.67 
20,35 
1IL10 

tlL3? 
11.82: 
11.80 
HL 10 

17,15 
11,{)5 
16,95 
11,00 

24,61 
23,07 
20.42 
20.67 

20,30 
17 ,6$ 

15,22 
13.10 



Análisis de Experimentos Establecidos en Áreas Degradadas de Laderas Andinas 
Sitio = Dovio, Variables de Laboratorio 

tratamiento 

Degraded Pastur 

B. H)'br1d .. P. 

Braeniaria Mulato 

fol'. Bank Improv 

forage Bank loca 

Natural Reoenera 

tratamiento 

QégNlcWd Pastur 

B. Hybrid" 1'. 

Braahiaria Mulato 

For. Sank lmprov 

Forage 8ál'lk L;)ca 

Hatoral Reger.eia 

profundidad 

0-10 
10·20 
20-40 
40-100 

0·10 
10-20 
20-40 
"O~1QO 

O·HI 
10·20 
20-40 
4Q·1oo 

0-10 
10·20 
20-40' 
40-100 

Q.1() 

10·2G 
20-40 

40·100 

O-lO 
10-20 
20-40 
40·100 

profundidad 

O~10 

10·20 
20·40 
40·100 

0·10 
10·20 
20-40 
40~100 

0·10 
10·20 
20-40 
40·100 

0-10 
10-20 
20-40 
40_100 

0-10 
10-20 
20-40 
40~100 

O·1() 

10-20 
20·40 
40·100 

Iltotal 
Free U&d:ia 

3 3380.2 

3 2-877.7 

• 1972.1 

• 1213.5 

" 
3744.4 ,. 3130.5 ......... " ... " 2041.0 ,. 918.1 

..................... 12 2968.8 
"' ................... ,. 2787.7 
"' ........ " 1595.3 ....... " 718.2 

... ,." ............... • 2777.5 
••• *" .............. • 2504.9 

• 16136.0 

."''''". • 1012.8 

.......... " ... " ....... • 3865.8 

.......... *~"*,, •••• * • 3155.6 
i *.* ....... • 1751.4 

!*.". • 143.3 

••• *********.****. 
" 3533.4 

i .......... ** .... "" .. " 2707.5 

,.. .. "'""." 12 1322.5 ..... '" •• 748.4 

1000 2QOO .... 
"total 

... F,.., Media 

.~ .. " ...... "''''" .. "" ...... ''' EI.05 .. ,." .......... ,. .... ,..,."' ....... ,. .. 5.98 
... ". ,.,.,.,. .......... ",.,. .... "''''''' ... ". .... 
,. ......................... •• 02 

.. ............. * ••••••••• 4 5.73 

........................ 4 5.78 ........ ,..,,, .. ,, ......... • 5.83 
~ ........... ~""' ........ 4 5.82 

..... " ........ ~."' ........ 4 6." 

."". ......... " .......... 4 5,81 
"~.~,, ......... , .......... 4 5,90 
** •••• " •••••• " ••••••• " .... 4 5.90 

"' .... *"* ........ " ... ,, ........ • 5.84 
..... "." ........ 9 ......... " • 5.83 
•••• t ........ 9 •••••• *~.*. 2 5.93 
'u.~ •••••• • .... ·,. .... "'''' ...... , 2 6.15 

•• ~ .......... * ........... *. 2 5.95 
.~ .. ** •• "'* ............. ** 2 5.82 
........... ~~~ ......... ** ..... 2 5.92 ............................... • 5.75 

........ "",, ............ ~ 4 S.8S 

..... ~ ... **.*~ .......... ~* 4 5.713 

......... " ••••• * ••• _ ••••• 4 5.69 ....................... _. 4 ~:l.OO 

2 3 4 5 B 



Análisis de Experimentos Establecidos en Áreas Degradadas de Laderas Andinas 
Sitio = Dovio, Variables de Laboratorio 

tratamiento profundidad coxid 
FrITe Media 

Degrade« Pastur- O-la 3 27.22 

10·20 3 21.13 

20·40 • 14.56 

40·100 3 8.12 

B. H)'brid + P. 0-10 12 32.53 

10·20 12 27.41 
20-40 12 17,62 

40·100 12 7.61 

Brachiaria Mulato O-la ... "' .......... . 12 24.67 

10·20 12 23.06 

20-40: 12 14.50 

40-'00 12 6,0$ 

For, Saok lmprcv O-lO • 23.50 
10-20 ...... "' ... " ... • 21.11 

20-40 , 14.53 
40·100 , 7.55 

Forage Bank Loca O-la ........ " ...... . , 30-,47 

10-20 ...... "." ..... • 24.74 

20·40 - .. -;ti ••• , 14.42 

40-100 .. , • 6,20 

Natural ",ganera 0-10 12 34.01 
10·20 12 22,16 

20-40 12 11.54 

40-100 ... 12 5.08 

10 20 30 

(';ox1d 

tratatllianto profundidad oest 
Free Media 

Dágraded pastur O-iD "1;"* .. ,,, 3 5.23 
10·20 "." .. 3 4.19 

20-40 ., .. 3 3.S9 

40-100 , .. ,. 3 4.17 

B. Jiybrid + P, O-la ••• ".,,1<** •••••• 12 15.16 
~O·2Ó ." ... 1< ...... 12 8.80 

~m·40 12 5.32 

40-100 12 4.93 

Brachiaria Mulato 0·10 12 S,6~ 

10·20 ... ,." 12 5,34 

20·40 •••• 12 4,26 
40-100 ..... " 4.20 

For. Bank IMprOV 0-10 " .. """ .. • 5.70 
10~20 • 4,50 

20·40 ........ , 5.41 

40·100 • 5.71 

Forage Sank loca O-lO .... "' .... ""' ..... ,,. , 12,19 

10-20 ... ,. .. "" .. • 1,91 

20-40 ~~ .. ~ .. • 4.95 

40·100 ,,~ .. ~ .... , 5.53 

Natural Regenera 0-10 10".".10".·· 12 10.06 

10-20 ........ 12 5,32 

20-40 12 4.03 

40-100 ..... 10 12 4.27 

• 10 " 
oest lUdia 



Análisis de Experimentos Establecidos en Áreas Degradadas de Laderas Andinas 
Sitio = Dovio, Variables de Laboratorio 

tratamiento profundidad 

Degtádéd Pastur O~10 

10-20 
20~40 

40·100 

B. Hybrid +- P. 0-10 

Brachiaria ~lato 

Fol"'. Bank lmprov 

forage Ba1'lk Loca 

Natural Regenera 

tratallliento 

Degradad Pastur 

10-20 
20·40 
40-100 

0-10 
1()·20 
20~40 

4Q w l00 

()~ 10 
10-20 
20·40 
40-100 

O-lO 
10·20 
20-40 
4(1·100 

0-10 

10-iO 
20,40 

40·100 

profundidad 

0-10 
10·20 
20-40 
4O~tOO 

B. Hybrid + P. O-la 

Irachiaria Mulato 

For. 8ank Improv 

Forag& Bank ~Qca 

Natural Regenera 

10-20 

20·40 
40·100 

,,".10 

10.20 
20-40 
40·100 

0·10 
10*20 
20~40 

40-100 

0.10 
10~20 

20-40 
40-100 

O·lQ 
10-20 
20~40 

40·100 

Densidad Aparent 
Free Media 

I····· .. · .. ·~ .. 3 1.07 

I···"""~"~*~ 3 1.12 

I·"·"·''''''~''~'''' 3 1.21 
I· ...... ~ .... ,,·,,··~§ • 1.39 

1"1'·t9.9.~ 12 0.88 

1 .. ····**** ,. 0.92 
1 "'*"' .............. l. 1.07 
l" ........... ~ ... • .... ,. '.06 

, ......... "." 12 1.03 

1" .. "''''''' ...... 
" 

1.01 
1" ...................... ,. 1.23 
1 .............. • .. ···,. " 1.28 

l· .. ·,.,. .. • ........ • 1.05 

1"***"'''****· • 1.05 

I~*****·"·"·· • 1. ia 
I·,.··~~· .. *,.· .. 6 1.18 

I .. • .... '·,,·~ .,. • 0.85 

I ...... ·~,.· ** • 0.89 

I**·*,. .. ~·** .. • .. "" 
1* .. • .. •• .. ,,· • 0.92 

I······~"" 12 0.92 
1 ............ ··*··- 12 1.20 
I ...... ~ .. ~·~·,.,.,. 12 1.21 
I ~ ............. "'" .. l. 1.16 

~ ••••• --_.+-_.~ 

Oensidad Aparente 

CtDtal 
Freo Media 

,.,.-,. .......... "' .......... 3 32.45 
,. ... _ ... " ...... 3 25.93 ........ ". 3 HL46 .. ~ ... 3 12.30 

••• ,.,. .. ~.* •• _~ ........ ~ ••• " , . 47.59 
• ".,. ...... &_ .... ~ ........ ~ , . 36.22 
* ......... ~ .... ,. 22.94 ... " .... ,. 12.74 

........ ~"" ..... " 12 30.29 

... *"."*,,**,, ••• 12 28.41 

.* ••• ,,**t ,. 18.77 
12 10..30 

.. " ........... " ....... • 29.21 

...... " •••• t'"' ... • 25.61 ............... • 19.95 ........... " • 13.26 

,. .......... u,,..,,, ........... ., .. ·.,· • 42,66 .................... ., • 32.S5 
....... " ... ,,* • 1&.37 

• 11.14 

............ *" .. ~ .................... 12 44,0.7 
"" ........ ,.,." .. 12 27,48 ... ,,.., ..... 12 1$,,58 .. " .... 12 &.38 

10 20 .. 40 

Ctotal 



Statistical Analysis of Dovio Experiment 
Andean Hillsides, Colombia 

excluding sorne heterogeneous sarnpling points/systern 

- Advice from VIl Intl. Coord. Meeting, Punta Leona, Costa Rica 
Jun 28 - Jul 1, 2006-

Experimental Design: Latin Square (4 x 4) + 2 controls 
4 Blocks, 6 TreatmentslBlock, 3 Sampling Points/TreatIBlock 

Sampling points retainedlTreatment No. 

1. Degraded Pasture: Block no. 4 3 

2. B. hybrid "Mulato": a1l4 Blocks 12 

3. B. hybrid "Mulato" + Arachis pintoi: a1l4 Blocks 12 

4. Forage Bank - improved managmnt: (Blocks 3,4) 6 

5. Forage Bank -local managmnt: (Blocks 1,4) 6 

6. Natural Regeneration Degraded Pasture: a1l4 Blocks 12 

Total No. Sampling points retained 51 

No. of observations retained = 51 x 4 soil depths 204 



Carbon Sequestration Projee/. CIPA V-U.Amazonla-CIA T-CA TlE-Wageningen Unlversity. 
The Netherlands Cooperatían Activity CO-OJ0402. Six-months Technlcal Report no. 10 
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Carbon Sequestration Projeel. CIPAV-U.Amazonia-ClAT-CATIE-Wageningen University. 
The Netherlands Coopero/ion Activíty CO-010402. Síx-months Technical Report no. 10 

Annex 5.3 

New Statistical Analysis 01 Dovio 
Experiment, Andean Hillsides, Colombia, 

excluding heterogeneous sampling 
points/ system. 
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Fig 4: Total C (Uha/lO cm layers) and C-gain 

tra~.mi6nto prcfundidad 

Oegraded Pasture O~10 

10-20 
20-40 
40-100 

I"'~"~*~*·"*·"· 
I ,. .. ,.~"".",." 
I""""*~· 

1""*"* 

•••••• + ••• 

lO 20 

Muestreo Inicial 

wue$treo Inicia! 

• .... n 

12 26.08 

12 19.42 
12 14.81 
12 10.49 

Ctotal a 10 cra 

St • ev i'l 

4.54 17.110 
2.8$ 14,75 

4.13 27,14 

2.91 21,77 

trataJDiento profundidad Muestreo Final ~ 
H "an St. ey (') 

Asociation O~10 1··*· .. **· .... •• .. " 12 27.05 •• 02 18.54 

10·20 1" .............. 12 20.61 3." 19.36 

20-40 1*""·*··· " 
16.41 2.40 14.60 

40-100 l' *",,*. " 11.77 1.75 14.84 

Fol". Bank Impl"oY O-la 
10-20 

! ............... '" 12 2-6.99 3.53 12,19 

1*** .... • .. • .. •• 12 21,3{) 2.08 9.78 

20.40 I *~ ......... 12 17.60 .. 5<1 8.74 

40.100 f·' ........ lO 13.78 1.25 "9,09 

Foraga Bank Loca 0-10 
10~20 

1 .. *·*· .. ··*·***·~*· 12 34.82 3.07 6.83 

1 ".~*.** .. * ...... 12 23.75 3.34 14.04 

20·40 1·· .. *····· lO 111,111 LS8 3.71 

40·100 I ~ •• ".*. 12 14.39 1.60 11.09 

I 
MoflQ<:ultive 0-10 l"~··"**···,,· .. •••••• 12 38.10 6.45 16.95 

10-20 ¡ ........ " •••••• 12 27.07 4.69 17.37 

20-40 l··"'·"'''·''·· ,. 19.38 4.63 23.38 

40-100 l·· ...... •• 12 14.59 .... 19.45 

Natural Reg"n .. r.a O-la 1···········*···*· lO 33,85 3.71 tO.95 

10-20 l····· ...... ·· .. " 
22.$() 2.44 10.62 

20-40 loo •••••••• 

" 
18.14 1.78 .... 

40·100 1"·· ..... 12 13.78 0.88 6.42 

••••• +.~ .. +_ ••• +.~.-

10 'o 30 

Mu$strea Final Ctotal a 10 Ofl 

t.-aullianto profum:lidad loorGlIsnto sn e 
Frtc Media e aaínlSystelll 

Aso.::;ii1tion 0·10 l' 12 <l.S7 

10-20 l' 12 1.18 

20-40 1" 12 1.53 = 12.89 
4O-tOO l' 12 1.28 

1 
For. Bank l~prQv O·H) l··· 12 2.90 

10-20 1" 12 1.88 

2U·40 1'" 12 2.12 = 29.96 
40-100 1""· " 3.29 

Forage ¡sok Loca 0·10 l··"""·"·· lO 8.73 
10-20 l···· 12 4.33 

20·40 I·"~ 
,. 3.22 = 42.84 

40·100 I""u 12 3.8:9 

MonoovlUVG 0·10 1"'··* .. ··,. ...... • " 12.01 
10·20 , .. ,. ......... 

" 1.65 

20·40 1"''''''·· " 4.5t = 53.28 
4O~100 ! •• ". 12 4.10 

Natural flegaMr-a O-lO I " .... ".~." 12 1.11 
10-20 l·· .. 12 3.08 

20-40 I ~ c .. 12 3.26 • 37.11 
40-100 ¡ ... 12 3.29 

. - - •• +.~ ..... ~. 

• 10 
IocraIMf\'to en Ct-otal a 10 Cl! 

Mean gainl4yrs = 35.22 tlha/1m 

Mean gainlyear • 8.eo tina/1m 



tamiento profundidad 

raded Pastvr6 f).10 
10·20 
20-40 
40·100 

ciation 0·10 
10·20 
20-40 
40· 100 

'. Bar,k Improv 0·10 
10-.20 
20-40 
40-100 

'agri Bank Loca 0« 1Q 
10-20 
20~40 

4{)·100 

lOC\lltiV6 0-10 
10·2Q 
20-40 
40·100 

rural Regenera O-lO 
10·20 
20-AO 

40·100 

atamiento 

gradeo Pasture Q-l0 
10-20 
20·40 
40·100 

ocia non 0·10 
10·20 
20-40 
4Q-H)O 

r. Bank lmpr(}v 0-10 
10-20 
20~40 

40-'00 

,rage Bank L¡¡ca 0-10 
10·20 
20·40 
40-100 

,l\Ocl,llti .... e 0·10 
10·20 
20-40 
40·100 

Itural Rege"",ra 0-10 
10·20 
20·40 
40·100 

Fig 3 (cont): elAT's Lab ResuIts 
Coxid en (-g/KgJ 

¡ "'"'"'''''"."~ •••• ~.,, •• *. 
¡ ....... ,,""* 
j""*.~.~*. , ....... ,,"" 
I"""·········**·*~·~·~~ 

1"···*"""""""" 
1 *"""*"". 
I·"·~ 

1"·"'··"'····"""''''·''*·* 
1·· .. ·,.,.*···· 
I~··,. .. ·* 
! ." •• * 

I * ... * ..... *.*~* .... **,.~ •• 
I***··*·~·* 
1*****" 
I"~*· 

, ....... * * ~ ~ .~~" ~ ... ,. ... ** ... ~ ~ 
I··**~·"*·""'''·'' 
1·**"'··" ,"' .. ,.,. 
I 
J """""" ••• ~ * ... '****.* ........ .. 
1 .. •••• ....... 
I ..... ,,~ 
I ~.* 
I 
••••• +_ •••••••• + •••• +_ ••••• 

5 10 Hi 20 25 

Codd en (g/Kg) 

H Meatl 

12 
12 
12 
12 

12 
12 
12 
12 

" 12 

" 12 

12 
12 
12 

•• 
12 

" 12 
12 

12 
12 
12 

" 

18.5a 
10.00 
9.Hi 
9.16 
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Soil Characterisation before the Experiment was Established 
"Balcanes" Farm Experiment, Mild-slope Topography 

Amazonia, Colombia (250 m.a.s.l.) , 

Date: May 2002 
Initial sampling date: Aug 2002 

'- .. 
¡ CharactensÍlc 0-10 cm 10-20 cm 20-40 cm 40 -100 cm 

Bulk density 1. 1 1.3 1.3 1.3 
pH 4.6 4.9 4.7 4.7 

, Sand (%) 5 1 1 1 
Clay (%) 44 52 57 63 

. Silt (%) 51 47 42 36 
Total N (mg/kg) 2166. 1402 1160 913 
p (mg/kg) 1.9 0.8 0.6 0.3 
CEC (cmol/kg) 13.6 12.6 12.5 13.9 

,TotalC(gr/kg) 24.7 15.1 11.4 8.2 
I Oxid C (grlkg) 18.6 10.0 9.2 9.2 



Experimental Design 
" Balcanes" Farm, Mild-slope, Topography 

Latin Square (4 x 4) + 2 Controls 

4 Blocks 
4 Improved Systems/Block 
• Brachiaria hybrid CIAT 4624 in monoculture 
• Brachiaria hybrid CIAT 4624 + A. pintoi 17434 
• Mixed forage bank -lmproved management 
• Natural regeneration of the degraded pasture 

2 Control SystemIBlock 
• Degraded pasture 
3 Sampling Points/SystemIBlock 
4 Soil depths: 0-10, 10-20,20-40,40-100 cm 

~ 
No. of Sampling points/System = 12 .. 

No. of observations/Systemldepth = 12 



Results from Newly-established 
, 

Systems 00 Degraded Area 

- Amazonia, COLOMBIA -
Mild-slope Topography 

B. Ramírez, H. Giraldo, H F. Ramírez, and M C. Amézquita 

To be presented and discussed at the Project's 
VII International Coordination Meeting, June 28-July 1,2006 

Punta Leona, Costa Rica. 
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Annex 6.2 

Statistical Analysis o/ Amazonia 's 
Mild-slope topography Experiments 

to evaluate C sequestration o/ improved systems 
established on degraded land 

Tropical Humid Forest Ecosystem 
Amazonia, Colombia (2002-2006) 
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Carbono Estable Pastura Degradada: 20.409 Toneladasfhectárea/l m 
Carbono Estable Pastura Degradada: 18. 409 roneladaslhectárea/lm~meq 

I I I Stable e (tonlhal1m) Stable e (ton/hallm-eq) 

! 
i Land Use , 

! -Diferencia I % ! Soíl ' System Mean, Means Diferencia % I i 

Depth respecto al : incremento respecto al incremento 
control en ! ! control en 3.3 
3.3 años i i 

I 
años 

Monocultive 43.916 23.507 115,18 35295 i 16.886 

Asociatl0n 43.517 23.108 113.22 35.700 17.291 

40-100 

I 
(cm) FOL Bank 37.568 17.159 84.08 30.679 12.269 

Improved 
i 

i 
, ~JI4ana_gement 

I 

i 36,056 15.647 I 76.67 28,345 9,935 i 
i i _____ j ~::~:_rat~pn 

• 
L[Méru_e_an_, cv_.:-('X..:..,) ____ 36.3, 18,2 19.86 97.29 29.7,17.8 14.09 

Summary 

Mean Soil C Stock Gain across all treatments 
during the 3.3 year Experimental Period 
Flat Topography, Amazonia, Colombia 

91.73 

93.93 

66.65 

53,97 

76.57 

¡~-'-V-a-r-:i-ab-I-e----~---'D'-e-p--:tb--'-i -=-MC=e-an Gain I Mean : 
• (Uha, fixed soil mass estimates) (cm) I in 3.3 ,Gainlyear I 
~-----------+---:0--:-4-:-0 ----\1 ... yt;;S 1 .. 3 06 

, 

i Total e 40-100 4.1 I L24 
0-100 14.2 I 4.30 i 

0-40 6.20 I 1.88 

Oxidisable e 40-100 -997 , -302 
! 

r-------. 
\ Stable e 

. 
10-100 -3.76 I -1.14 

0-40 3.88 
, 

1.18 ¡ 

40-100 14.09 

I 
4.27 

I 0-100 17.98 5.45 

Signific. 

al 5 (%) 
(000) 

oo. 

••• I ... 

I ••• 



Table 3: Statistical Comparison ofInitial vs Final SCS from Improved Systems 
Established on degraded land in 3.3 year periodo Stable C 

"Santo Domingo" Farm 
Amazonia - Flat Topography 

Carbono Estable Pastura Degradada: 42 . 542 Toneladas lhectáreall m 
Carbono Estable Pastura Degradada: 40.543 Toneladas/hectárea/l m-meq 

Stahl. e (ton/ha/1m) Stahl. e (tonlha/lm-eq) 
Land Use 

Soil Means Diferencia % System 
Depth respecto al íncremento : 

controlen 
3.3 afios 

Monocultive 77.275 34.733 81.64 
I 

Asociation 74.149 31.606 74.29 
0-100 
(cm) 

For. Bank 61.027 18.485 43.45 
Improved 
Management , 

, 

52.681 Natural 10.138 23.83 
Regeneration 

Mean, CV (%) 61.5,15.2 23.74 55.81 

e.mono Estable Pastma Degradad.: 22. 133 Tonelallaslhectáreall m 
eamono F.stable Pastura Degradada: 22,133 TQnel.dasihe<:tár<all m-meq 

! 
LandUse 

Stabl. e (Iowhallm) 

Soil System Means Diferencia % 

Depth respecto al incremento 
controlen 
3.3 afios 

Monocultive 33.360 

! 

11.226 
! 

50.72 

Asodation 30.632 8.498 38.40 
0-40 
(cm) 

._---

For. Bank 23.460 1.326 
I 

5.99 
Improved 
Management 
Natural 16.625 ! -5509 -24.89 
Regeneration 

Mean,CV{%) 25.2,18.9 3.88 1756 

I 

Means Diferencia % 
respecto al incremento 

control en 3.3 
afios 

68.655 28.112 69.34 

66.332 25.789 63.61 

54.139 13.596 3353 

44.970 4.427 10.92 

54.9,14.9 17.98 44.35 

Stable e (Ionlhall m-eq) 

Means Diferencia % 
respecto al incremento 

control en 3.3 
, 

afios 

33.360 11.226 50.72 

30.632 8.498 38.40 

23.460 1.326 I 5.99 

! 
16.625 -5.509 -24.89 

I 
25.2, 18.9 3.88 15.34 

Signif. 
Dunnet 

5 (%) 
( ... ) 
••• 

... 

... 

ns 

Signif. 
Dunnet 

5 (%) 

(***) 
•• * 

.*. 

, 
ns 

.** 

i 
I 

I 



Carbono Oxidable Pastura Degradada: 52,182 Toneladaslhectárea/lm 

Carbono Ox.idable Pastura Degradada: 52. 182 Toneladaslhectáreall m~meq 

: Oxidisable e (tonlha/lm) 
Land Use 

Soil System Mcans Diferem;:ia : % 

Deplh respecto al i incremento : 

! 

control en : 
33 alIos 

i 

Natural 64.484 12.302 23.58 
Regeneration 

¡ 

i 
Asoclation 60.558 8376 16.05 

0-40 
(cm) 

For. Bank 58.338 6.156 11.80 
lmproved : 

Management ¡ 

Monocultive 50.181 , -2.001 -1.92 

i ! 

: Mean, CV (%) 57.1 , 13.3 6.21 11.90 

Carbono Oxidable Pastura Degradada: 48.352 ToneladasíhectáreaJlrn 

Carbono Oxidable Pastura Degradada: 42.931 Toneladaslhectárea/lm-meq 

Oxidisablc e (tonlhallm) 

~1eans Diferencia % 

: 

! 

, 

: Soil Depth : ystem 
i Land üse 
: S 

respecto al incremento 

i control en 
3.3 alIos 

¡ 

: Natural 46.643 -1.708 
, 

-3.53 
i i Regeneration ¡ 

¡ For. Bank 42.257 I -6.095 -12.61 

40-100 : Improved 

I 
(,.) §~._' Asoctatton 

, 
39.586 -8.765 -18.13 

Monocultive 35.359 -12.993 -26.87 

f---~ .. i 

: Mean, CV (%) 42.4,17,4 -7.39 -15.28 

Oxidisable e (toniha/1 rn-eq) 

I Mean, Diferencia 
i 

% Sígnif. 
respecto al incremento Dunnet ¡ 

i 
control en ¡ 5 (%) 
3.3 alIos 

i (***) 

64,484 12.302 23.58 ••• : 
¡ 

60.558 , 8.376 16.05 ••• : 

i 
58.338 

i 
6.156 : 11.80 ns 

i 

50.181 -2°T-384 ns 

57.1 , 13.3 6.21 11.90 

Oxidisable e (tonlha/1m-eq) 

erenCl , 19m1, 

! 
respecto al incremento : 

al 5 (%) 
control en 

("**) 

I 
3,3 alias 

: 

Mean. Di~ 'a i ';' 'S' 'lic 

36.644 i -6.287 -14.64 ••• 
! 

34.355 -8.577 -19.98 ... 
I 

, 
¡ 

32.362 -10.569 -24.62 ••• 

28.451 -14.480 : -33.73 ••• 

34.9,16.6 -9.97 -23.24 : 



Carbono Total Pastura Degradada: 68.760 Toneladas/hectáreall m 

Carbono Total Pastura Degradada: 61 .341 Tonehtdas/hectáreafl m-meq 

I Total e (tonlhallm) Total e (tonlhal!m-eq) 
Land Use System 

% Diferencia' % I Significance Soíl Means I Diferencia Means 
íncremento 

Depth respecto al respecto al I incremento; al 5 (%) 

I control en , control en 3.3 (000) , 
3.3 años 

• 

: años , 
! i I 

, Asociation 83.103 14.343 20.85 68.063 
• 

6.722 10.95 ••• 
• 

i I 
fNatural 82.699 13.939 20.27 64.989 I 3.648 

, 

5.94 
I I i 

40-100 • Regeneratíon ¡ 

(cm) For. Bank 79.824 11.064 16.09 65.034 3.693 6.02 
! 

Improved 
i , 

AA' Mana ement 

Monocultive 15.29 63.746 2.406 3.92 

I 
• Mean, CV (%) 78.7,8.22 12.5 18.13 65.5,8.17 4.1 6.7 

Table 2: Statistical Comparison ofInitial vs Final SCS from Improved Systems 
Established on degraded land in 3.3 year periodo Oxidisable C 

Carbono Oxidable Pastura Degradada: 1 00 . 534 
Carbono Oxidable Pastura Degradada: 95. 113 

Land Use 

"Santo Domingo" Farm 
Amazonia - Flat Topography 

Toneladas Ihcctáreall m 
ToneladaslhectárealJ m~meq 

Oxidisable e (ton/hall m) Oxidisable e (tonlhall m-eq) 

ns 

ns 

os 

Soil System Means Diferencia % Means Diferencia % Signif. Dunne, 

Depth respecto .1 incremento respecto al Íncremento 5 (%) 

I 
control en control en ¡ 
3.3 años 3.3 años 

( ... ) 
Natural JI Ll27 10594 1054 J01.l29 6.0J5 

I 
6.32 ns 

: Regeneration 
i i I For. Bank 100.595 0.061 0.06 92.693 -2.420 I -2.54 ! ns 

0-100 Improved I 

I 
! 

(cm) Management I 
I Asociatlon 

I 
100.144 -0.389 -0.39 

I 
92.920 -2.193 -2.3J ns 

I Monocultive ! 85.539 -14.994 -14.91 78.632 -16.48! -17.33 .00 

! 

1 
Mean, CV(%) 99.6,12.1 ·1.18 -!.I8 92.1,11.8 -3.76 -3.96 

i 

I 
! 

I 
I 
i 

• 
i 

I 
I 
! 

I 

I 

I 



Table 1: Statistical Comparison oC Initial vs Final SCS from Improved Systems 
Established on degraded land in 3.3 year periodo Total C 

"Santo Domingo" Farm 
Amazonia - Flat Topograpby 

Caroono Total Pastura Degradada: 143,076 Toneladas/hectárea/lm 
Carbono Total Pastura Degradada: 135. 656 ToneladaSlñectárea/l m~meq 

iJ=se System 
Total C (tonlha/lm) 

í 
TotaIC(tonlha/lm-eq) ~ 

Means % ! Means , Soíl I Diferencia % I Slgmf. 
: Depth incremento ' respecto al Incremento Dunnet I 

cootrol eo I 5 (%) I , ' 

' I Asociation 

3.3 años (,*') 

174.293 31.217 21.81 159.252 23.596 ••• 

• Natural 163.808 20.732 14.49 146.098 10.442 7.69 ••• 
0-100 ! Regeneration 
(cm) 

Monocultive 162.815 19.739 13.79 147.287 11.631 8.57 
_ .. 

For. Bank Improved 1161:622 t-u.96 146.8~175 18.546 8.23 ••• 

l Management 

• 
1 

1 Mean, CV (%) 161.12,6.0 22.56 15.77 147.02,6.0 14.21 10.48 

Carbono Total Pastura Degradada; 74 . 315 T one!adasfhcctárea/lm 
Carbono Total Pastura Degradada: 74.315 TúneladaSibectárea!l m-meq 

Soil 
Depth 

'1--'-'-T-o-ta-li:;(-(Onl-h~-I-m-) ---,-- Total C (tOnlha!lm~)~ 
Land Use Sy'tem r----,..-----,-----j------r----¡-~ 

Means I Diferencia I % Means Diferencia % Signif. 
respecto al : incremento respecto al incremento Dunnet 

,
. control eo , control en 5 (%) , 

3.3 año, 3.3 a!iQ. (***) 

f---:A~SÓ~c~iat~i~OO~~.~~~:~~9-:1-.1~90~~~¡_'---_:1-6~._:8-7~4_:1 ~-2.-2.-.7-0-+1~~9~1-.1~9::-0---~~:---:-1-6~.8~7~4~~:~~2~2~.7~0~~:~~.~.~ • .:...____i-i. 

,Monocultive 83.541 9.225 12.41 83.541 9.225 12.41 ••• 
0-40 ' , 
(cm) 1-:-_-+ 1 

¡¡;;:g:mk 8::1-=.7=98::--+--:7=-.47:8"'3-110, 1 0.06 
¡ Improved I 
í Management , ~ 
1 Natural 81.109 6.794 9.14 81.109 6.794 9.14 I ....: 
; Regeneration I I 

IL' M_e_._n,.:..c_v_I.:.(%_o)'-_____ 82_.4...:,_8_.4 __ I"O.~-.I __ ~~--1-3-.5-8- ~-8-2-.4-, 8-.-4-'---·I-O-.l-~-I~ 

81.798 7.483 10.06 ••• 



Fig 2 (cont): Stable C (tlhaJ10 cm layers) and C-gain in 3.3 years 
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H .ea" Std CV 1'1 

J"**"""""'**~"" " 
6.43 1.27 19,30 

I ...... ,.~ .... " .... ~~*" 
" 

•• 90 1.99 28.90 

I ...... ·~·· .. • " 
4.39 1.47 33.50 

1 .. • .... • .. • 12 3.40 1.30 38,09 

. + ••. +- -.+ •• 
2 • • 

Muestrto Inicial e_Estable a 10 cm 

Y\lestrtlo Final e 
• Mean Std ev 1'1 

1 .. ••• ...... "' .. •• .. " 12 6.62 2.69 40.63 
1· ........ ***** ........ **· " .... 2,78 32.38 
I ~~* .. ,. .... **** ...... " 7.m 0,97 12 •• ¡*".** ............. ,,~. 

" 7,25 LOO 14.21 

l~~~ .. "" .. ,,~~* " S,M 2,$2 43.41 
J ..... * ........... 

" 5.76 ',53 26.48 
J ... ~ .... ,.**~ .... 12 6. ti" 0.73 11. 77 
J "" .... ~***" ..... 12 6.26 0.51 8.2:1 

l"~~"***·"······** 12 8.29 3.61 43.49 
I··~t*~~.~.*.~ ••• 12 8 • .24 1.80 21.82 
I*·*····**~···*~*· 12 8.40 1.40 15,68 

1"····"········· 12 7.31 1,02 13,91 

1*** " 1.68 4,07 240,15 

1"·"·""·"·" ,. 5.10 2.20 43.13 
¡ * .. " .... l>" .... ,. 4.91 0,69 12.03 
¡ •• "" .. ,. .......... ,. 6.00 1.4$7 27.61 

•••• + ............. + • 

• • • • 
Muestreo Final e_Estable a 10 cm 

Inoremento en e 
Free Media e GainlSystem ln 3.3 yes 

12 0.18 
¡ "'". 12 1.69 

I·~~·*·~ 12 3.30 31,57 
I ~ ... " .... * .. 12 3.85 

"1 12 ·1.09 

"1 12 ·1.13 

1"·*· " 1.77 • 18.42 
I * ..... ~. ,. 2,85 

I U
". 12 1.85 

¡ ...... 12 1.34 

1" .. • .. •• .. • 12 4,01 34,67 
1""""···· 12 3.91 

1· .. ·*"'····1 ,. -4.74 

""'·"1 12 .1.79 

l' ,. 0.51 10.09 
1""··" ,. 2,60 

I 
•• +. __ -1' ••• + •• + .. " '. -, o 2 • 

Inct'$!Jllento .n e_Estable a 10 cm 

Mean ga1nl3.3 yrs = 23.69 t/hallm 

Mean gaio/year = 7.18 t/ha/lm 



Fig 2 (cont): Oxidisable C (tlha/lO cm layers) and C-gain in 3.3 years 

tratamIento profundidad 

O&graded Pastura O-lO 
10~20 

20-40 
40-100 

tratulento profundiáa:d 

Asociation O-la 

Fer, Bank Impero'.' 

MonoculUve 
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t ratamief'lto 

Asocl.ation 
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Monocul ti ve 
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40·tOO 
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0-1(1 

10-20 
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40·100 

O·1(} 

10-20 

20-40 

40-100 

O-lO 

10-20 

20-40 

40-100 

0-10 
tO·20 

20-40 
40-100 

MuestNlo Inicial 

• .... " stO cv í'l 

1"''''·''''* ** 1< ~" .......... ** 12 18.19 2.13 11.70 
1"··1< .. " ...... "' .. ·" 12 12.65 1.99 16.11 

I" .. ·"'·· .. ,,~ .. • 12 10.66 1.72 t6. t5 
I"~"*·~~· 12 6.05 1.69 20.97 

... + •••. + •••. + ... 
5 10 15 

Muestreo Inicial e_Oxidable a 10 cm 

WuestreO Final e 
N Mean Std CV ('I!i} 

, .. " .... _** .. ,,"" 12 23.60 5.70 24,15 

I·~"""""" 12 Hi.57 3.48 22.34 
l~·"'~· 12 10.68 3.36 31.47 

1 ... • 12 6.59 1.7" 26.43 

1 
! .... ~ ••••• ,..*,. " 23.71 3.51 14.79 

l···~"~· 12 14.52 2.90 19.95 

í·~·~· 12 10.04 1,45 14.44 

r""·· 12 7,04 1.28 18.14 

1 
r···*··~·*" .. 20.51 5,14 25.07 
1 ..... ".~ 12 13.46 2,613 18.90 

l···· 12 8.09 1.21 14.93 

1""* 12 S.89 0.77 13.01 

I· .. • .. "·~* ...... ~ 12 24.40 2.61 11.52 

I·""~"·"· 12 16.80 2,71 HU3 
I~"~""~ 12 H.63 1." 9,29 

1"·*'" 12 7.n 1.74 22.35 

_ .-t. _". t·_ 

10 20 

lncrefMnto ~n e 

frac Media e Gain[System 3.3 yrs 

¡.*" ... ,.*"O< ... ~ 12 5.41 
I··*"~ • 12 2.91 

12 0.02 !!: ~O.40 

~··I 12 -1.46 

I·· .. "·~ .. ··** 12 5,52 ,."". 12 1." 

'1 12 ·0.61 ;:: 0.10 
"1 12 -1.01 

1 
1"""'" 12 2.32 
1" 12 0.6'1 

1*· ... ·1 12 ·2.56 := -14.95 

····1 12 -2.16 

1*··· .. • .. •••• .. 12 6.21 
1,."····,,· 12 4.15 

l" 12 0.96 10.60 
'1 12 -0.28 

1 
•• +-- .+. --f·· .+ ••• + 

·2 O 2 , • 
Iocruef1to " t_OXl.dable a 10 cm 

Mean gain[3.3 yrs = -1.16 t/ha/1m 

Mean gain/year ; -0.35t/ha/1m 



Fig 2: Total C (tlha/lO cm layers) and C-gain in 3.3 years 

tf'8umicnto profundidad Mutlstreo inicial 

• .... n StO ev ('\1) 

Oegraded ~asture 0-10 I·~"~···"·*"" " 24.62 2.09 8.50 

10-20 r .. ""··*··· .. 12 19.55 1.88 9.63 

20·40 I·~·""··* 12 15.06 1.55 10.32 
40·100 1*"·"*"- 12 11.46 1.32 t1.53 

-.- . •• .j. •• 
10 20 

t.Wntreo Inicial Ctotal a 10 cm 

tratamiél\tQ pf'Ofundidad Muestreo Final e 

• ooan StO ev {'l 

A$ociation 0-10 ¡ ..... " ...... "' ........ 12 30.23 4.82 16.96 
'10-20 I· .. ····"*~·~· 12 24.11 4.91 20.31 
20-40 I·***~···" 12 18.39 3.36 18.28 
40-100 I·,.····fr 12 l3.S5 1.57 11.32 

Fol". Bank Improv O-lO Ifr ... fr**~~" .. ,. ... ~,. 12 29.06 2.01 $.92 
10-20 I~·*·*""~*~ 12 2tL24 1.95 9.'" 
20·40 1···"·*·· ,. 16.22 1.25 7.72 
40·100 1·**···· 

" 
13.30 1.34 1<1.09 

Mónocultive 1).10 l·····""··""·"· " 
2$.$1 2.66 a.88 

10-20 1""····*"""" 12 21.71 1.43 •• 6Il 
20·40 1"·"*""·" 12 16.50 1.18 7.15 
40-100 I·"'., .... ~~ 12 13.21 1.04 7.90 

Natural Regenera 0-10 1 .. • ...... ·,,·· .. *** 12 Z(L09 4.32 15.56 
H)·20 I*"*"··~,,·~· 12 21.91 1.13 7.92 
20·40 1*******" 12 16.54 0.94 6.69 
40·100 I*****~· 12 13,78 1.29 9,31 

. - - - .+. ••• + •... + 
10 20 30 

Muestreo Final Ctotal a 10 cm 

tratamiento profundidad Incl"&flWnto en e 
Free Media e GainISyst •• 3 , 3 yrs 

AsOC18tion 0.10 I*"*···*~"···"··""·~~~* 
" 

5.60 
10-20 J"""" *"* •••• ~" "" "*~ 

" 
4.61 

20-40 r··· 1I ······*** 12 3.32 = 31.19 
40-100 1·· .. • .. "**** 12 2.39 

Fol". Bank Improv 0·10 l****"·*··"···~~··· 12 4.43 
10-20 1 *"" " 0.72 

20"40 1 *~""" 12 1.15 = 16.49 
40-100 I~"~·**· 12 1.84 

Monocultive O-lO 1***** *"" ...... *11***" 12 4.18 
10-20 I·~" .... "··* 12 2.15 

20-40 l· ...... ~* 12 1.44 19.71 
40-100 1 .. • .... 12 1.15 

1 
~atural Regenera <l·lO 1*""""" 12 1.46 

10-20 1"""*"""·* 12 .... 
20-40 l···· .. " 12 1.48 • 20.70 
40-100 I ~,. •• " ... " ... ,. 2,32 

•.• • +. - .+. ,.+ ... + ... + •• 

2 S 4 5 

Incremento " Ctotal , '10 cm 

Mean gainl3.3 yrs = 22.5 tlha/1m 

Mean gainlyear = 6.8 tlhal1m 



Fig 1 (cont): CIAT's Lab Results 

tratamiento profundJ.dad Coxid '" (gJKg¡ 
N "'an 5td CY 1" 

legradud Pasture 0·10 I "*.".", .. ,,, .. *,.~ ..... ~ *- .2 18.18 1.96 .0 .0 
10-20 I·~·"·"''''···'' " 11.15 1.66 14.92 
20-40 1* .... ·"*·**· " 9,70 1.56 16.09 

40-100 I"'**~*** 12 6.87 1.12 16.32 

!\$.oc!ation 0.10 1""" *"*,,*¡,,, .... *"" ... ",,"** 12 23.50 4A5 18,94 

10-20 1""*"""" ** ti"" .. 12 1.2.55 2.77 2:!.O7 
20-40 1"""***"*" 12 8.S1 2.67 30.34 
40-100 1***"* 12 5.47 1.47 26.90 

Fol". iJank Improv O-fO 1*····· .. •• .. ··•• .. ·*···· 12 20.68 2,62 12.6$ 

10-20 1" .... ••••••••• .2 12.08 2,49 20.59 
20·40 I*****···~ .2 8.S4 1.2:2 14.26 

40·100 1""""** 12 5.83 O." 16.47 

IIOnocultivt' 0-10 1***8 •• " ........ *** .... 12 19.54 4.05 20.71 
10-20 ¡ .... *****"** 12 10.80 1.36 17.23 
20-40 ! ........... 12 6.66 L{)7 t6.12 
40·100 1*" ...... .2 4.a4 0.66 13.89 

'fatural Regenera O~1() I·····~****···*~···~~~~·· .2 23,54 2,79 i1.86 

10·20 I··*~·~······~ 12 13.39 2,16 tS.15 

20-40 1····*···· 12 9.49 0.3S 9.06 

40·100 I ~.,."~,, 12 6.21 1.33 21.16 

••••• +_ ••• + •••• + ••• _+ •••• 

• 10 15 20 

Coxid en íO/Kg) 

tratamiento profundidad ces'!: en (g/Kg) 

• Me.n $N CV ('1 

Degraded Pasture 0-10 I····· ... *~*···· 12 '.42 1.16 17 ,98 

10·20 J * •••• ~,.~,.~~* '2 6.07 1.61 26,53 
20-40 I *",.".~ •• 12 3.98 1.26 32.03 
4(¡·loo 1~9*~t* 12 2.93 1.12 38,28 

Asociation 0·10 I··*········,,~ 12 .... 2.79 41.72 

lQ·20 I·.,*"'*~··~··~*" 12 6.94 2.29 32.96 
20-40 I~~ .. ~*** .... "·,, .. " G.37 O.Be 13.46 
4()·1!)0 1"·""""'''''''''''' " EI.01 0.62 16,61 

For. 8ank Improv 0·10 l·" •••••• \2 4.72 2.16 45.78 
10-20 l·········· 12 4.79 1.26 26.34 
20-40 l'·'" .......... 12 5.26 0.66 12.65 
4(}·loo 1·*,.,",9"'~*." 12 5,20 0.44 8.53 

\lonocultiv& 0-10 !~ ••• *.*.*~ ••• ~.* 12 S.06 3.57 44.34 

10·26 l~""****"""''''''''' l. 6.64 1.46 21.96 

2{)·40 I"·" .. "" ...... 'R .... *~ 12 6.S8 0,98 14.26 

40·100 ] .. "' .. " .. ,. .......... 12 5.01 0,83 13,87 

'ia"tural ft;aoeni!ra 0·10 j*u ,. 1.63 3.90 24iL12 
H}·20 ]*"' ....... "'* 12 4,07 1. 73 42.49 

20·40 ! *OcOc ••••• ,. 4.01 0.52 13.01 

40·100 I~***··~·** .2 4.8S 1.33 27.37 

•••• + ... + ••••... + 
2 4 • • 

cest en {g/Kg) 



Amazonia, Flat Topograpby 

Fig 1: BulkDensity and CIAT's Lab Results 
tratamiento profundidad dens1dad (gr/cm3j 

N Mean Std CV (\) 

Degl'aded Pasture 0-10' !*~t~.****~* ••••••• ~. l. 1.00 O." 8,35 
10-20 1'''''''' **"""" ..... " ........ ,. ..... 12 1,14 0,08 7.43 

20-40 1 .... ,.,.,.·*" .. •••• ................ • 12 1.10 O." 7.11 
40-100 1"··· ........... • .. • ........ •• .. " .... • 12 1. 17 O OS 7.22 

Asociatüm (;IdO I .... ·*,.· ...... ··~ ...... •• ...... 12 0,99 0'.10 10.2:1 
10'·2:0 ¡ ................................... 12 1.24 0.04 3.16 
20-40 ,* .......................... *"""ir.'''* 12 1,21 0.04 3.11 
40-100 l· .. ·**** .... " .... * ........ ·*·~ ...... l. 1,21 0.04 3.27 

fe!'. Bank Improlf 0·10 I·*··** .. • .. ~ .... **· .... ** .. t*. 12 1.14 o.oa 6.65 
10-20' I .. *·*·* .. *·~··** .. ***& .. * .. *· 12 1.20' 0.05 4.41 

20-40 l··~~····(**·~·· .. ·* .. **··· 12 1.17 O.os 3,95 

40-100 f 'd,,. ......... " .. ** ** .. " * ........... 
" 

1.20 0.04 3.57 

Monotul t1 ve 0-10 f " .. ". ~~ ~ " ... **".", .. """,,* 12 1.04 0.13 12.80 
10·20 1··"* .. ** * .. ~. "* ***.* ...... * ... ". ,. 1.25 0.07 5.84 
20·40 I"'''···*''~~··~~~*'''''''·~·*·· ,. 1.22 0.08 '.10 
40-100 J~* ... *."~"' •••• ".~* •• ""* .. ,, t2 ;'22 0.08 6.49 

Natural Regenera 0-10 j~"~~*.~ •• ~*" ••• *" ••• " t2 1.04 0.07 6,32 

10-20 I* .. ···~*""·* .. «·~,,·"**·"""~ 12 1.26 0.05 4.25 

20-40 J".".*".""*_."""'''''''*-''*''** 12 1.23 0.07 6.09 
40-100 I·*····***··*··""'''''··*~*·· 12 1.24 0.05 4.16 

_ •• -+_ •• +- - -+. - .+. - -+ ....... 
0.2 OA 0.6 O.S 1.2 

densidad (gr/cm3) 

tratamiento profundidad Ctotal en ígtKgl 
H "'an Std CV (f$¡ 

Oegraded Pasture- 0·10 I*~"·"~"·*"'''· 12 24.61 1.61 6.53 
10-20 I *~"~,,~.~,, 12 17 ,22 1.21 1.40 
20-40 1· .. ** .... • 12 13,69 1.33 9.12 
40-100 1·"··· ,. 9.80 0.80 8.12 

A$()ciat!on 0·10 1· .. "·· .. • .. ·., ... .,*· .. 12 30.18 3.0G 10.25 
10·20 ¡ .. ***"' •• **" 12 19.48 3.97 20.38 
20·40 1,. .. • .... • .. * 12 15.18 2.65 17.43 

40-100 1 """,,**,*" t2 11.4a 'L31 11.39 

Fo/'. San\( ImprV"v 0-10 1· .. _ .... *· .. •••• .. 12 25.40 1.59 6.25 
10~20 !~,.** •• *. 12 16.87 1. 70 10.08 
20-40 1""··"·" 12 13,80 1.09 7.!lO 
40-100 ! .,. •••• 12 11.03 0.94 a.52 

MonocUltive O?H) I* .. • .. ••• .. ,..·· .. ·~ 12 27,S9 1.30 4.70 
10-20 1*****""** 12 17 ,44 0.88 5.07 
20·40 1 ~." ••• " 12 1$.53 0.77 5." 
40.100 j ••• *" 12 10.85 0.93 11,57 

Natural Regenera O-la 1**"·*"···*"· ,. 25.16 4.19 16.66 
10-20 I H¡ ••• " .... '. 17,46 1.34 7,68 
20·40 1··"·"** 12 13.50 0.85 8.27 
40-10Q 1 ~ •••• * 

" 
11 .12 0,e5 7,61 

,_ ••• 1"- ••• +., .• t 

10 20 'O 

Ct.otal en (g/Kgl 



Soil Characterisation before the Experiment was Established 
"Santo Domingo"Farm Experiment, Flat Topography 

Amazonia, Colombia (250 m.a.s.l.) 

Characteristic 

Initial C-sampling date: Aug, 2002 
Final C-sampling date: Nov, 2005 

Length of the experimental period: 3.3 years 

0-10 cm 10-20 cm 20-40 cm 40-100 cm 
------------------------------j 

Bulk density 1.0 1.1 1.1 1.2 
pH 4.4 4.4 4.5 4.9 
Sand (%) 35 28 25 22 
Clay (%) 44 52 60 66 
Silt (%) 21 20 16 12 
Total N (mglkg) 2194 1621 1328 1021 
P (mglkg) 1.6 0.6 0.4 0.2 
CEC (cmollkg) 10.7 10.3 10.0 8.6 

l
Total C (grlkg) 24.6 17.2 13.7 9.8 
Qxid C (gr/kg) 18.2 11.2 9.7 6.9 



Experimental Design 
" Santo Domingo" Farm, Flat Topograpby 

Latin Square (4 x 4) + 1 Control 

4 Blocks 
4 Improved SystemslBlock 
• Brachiaria hybrid CIA T 4624 in monoculture 
• Brachiaria hybrid CIAT 4624 + A. pintoi 17434 
• Improved forage Bank 
• Natural regeneration of the degraded pasture 

1 Control SystemlBlock 
• Degraded pasture 

3 Sampling Points/SystemlBlock 
4 Soil depths: O-10, 10-20, 20-40, 40-100 cm 

~ .... No. of Sampling points/System = 12 
No. of observations/Systemldepth = 12 



Results from N ewly-established 
Systems on Degraded Area 

- Amazonia, COLOMBIA -
Flat Topography 
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Annex 6.1 

Statistical Analysis o/ Amazonia 's Flat topography 
Experiments to evaluate C sequestration o/ improved systems 

established on degraded land 

Tropical Humid Forest Ecosystem 
Amazonia, Colombia (2002-2006) 
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Summary 

Mean Soil C Stock Gain across all treatments 
during the 3.4 year Experimental Period 

excluding some heterogeneous sampling points/system 
Dovio, Andean Hillsides, Colombia 

Variable I Deptb ¡ Mean gain Mean 
(tlha, fixed soil mass estimates) . (cm) in 3.4 gainlyr 

years 

I 0-40 -0.30 -0.09 
Total C . 40-100 1.61 0.47 

0-100 
. 

1.31 0.39 
0-40 -5.44 -1.6 

Oxidisable C I 
40-100 -3.97 -1.l7 
0-100 -9.41 -2.77 

I 
I 0-40 5.13 1.51 

StableC I 40-100 5.59 1.64 i 

0-100 10.72 3.15 

I 
I 
i 

I 
I 

i 

I 

I 

I 



Carbono Estable Pastura Degradada: 20.95 Toneladaslhectáreallm 
Carbono Estable Pastura Degradad.: 20.95 Toneladaslhectáreallm·meq 

Stable C (tonlhallm) 

SoB 
Depth 

Land Use System 

B. Mulato+ A. pinto; i 

Means 

31.87 

i 

I 
, 

Diferencia 
respecto al 
control en 
3.4 aiíos 

10.920 

% Means 
Incremento 

i 

I I 
52.12 i 31.87 

Stable e (ton/hall rn-eq) 

Diferencia 
respecto al 

, control en 
I 3.4 aiíos 

% 
incremento 

I Signif. i 

1

, Dunnet ! 

i 10(%) I 
I , 

10.920 52.12 I ns 
I I 

I 
, 

0-40 ' Forage Ban!<: Local 28.43 7.480 
35.70 

(cm) I Managemen! 

I Natural Regeneration I 

I 

.70 I 28_.4_3_-1-_7_.4_8_0_¡--·_35~.7_0_.J-I_ns_1 
~.86 3.910 18.66 ns 24.86 3.910 18.66 

I I 
1 

I I , F. Bank Improved 23.55 2.595 
12,41 2.595 12.41 ns 23.55 

Managemenl 

B. (Mulato) 21.71 0.760 3.63 21.71 0.760 3.63 ns 

I Mean, cv_' ~(O_n_) _______ 2_5_.8_, 3_1._5 __ 5_.13 24.51 25.8,31.5 5.13 24.51 

Carbono Estable Pastura Degradada- 34.894 Toneladaslhectáreallm 
Carbonó Estable Pastura Degradada: 18.231 ToneJadaslhectárea/lm·meq 

Land Use System 
Soil 

I Depth 

F. Bank Improved 
Managemeot 

40-100 B. (Mulato) 
(cm) 

B. Mulato+A. 
pintoi 

Forage Bank Local 
¡ Managemen! 

I Natural 
Regeneration 

Mean,CV (%) 

I 
/M~ans 

I 
i 

I 40.437 

i 

! 32.812 

I 31.730 

, 

29.401 

I Djferencia -% ---Means I respecto al I incremento 

: control en 1 ' 
I • 

. "-q=-' Stable C (tonlhall m) Stable e (tonlhallm-eq) 

Diferencia -%-,--r,. Signific. 
respecto al incremento I al 10 (%) 
control en 

3.4 aiíos ? 3.4 aiíos 

I FI 26.525 i 8.294 

I 
I 

5.543 

I 

45. 
i 

í 
, I I i 

-2.082 -5.97 19.20~ 0.973 5. 

I I 
I 

I 
I 

-3.164 25.213 i 6.982 

I 
-9.07 

I 
38. 

I 

G~93 I I -15.74 
28.592 i 10.361 56. 

, ! 

49 
ns 

34 os I 

os l 
83 ns I 
30 

1 I 

i 
'---'j 

I 
I 

-._.-

I I 
28.924 L970 

-17.11 
! i 

32.3,32.2 -2.23 -6.40 

19.572 

I 
22.6,40.2 

. __ .. 
1.341 

5.59 

7. 36_W 
0.66 .. _ ... ~ 3 



Caroono Oxidable Pastura Degradada: 67,911 T oneladasJhectáreall m 
Carbono Oxidable Pastura Degradada: 35. 461 TOTIeladaslhectáreallm~rncq 

Oxidisable e (tonlhallm) 
Land Use System 

% 
$oH Mean, Diferencia 

respecto al incremento 
Depth 

control en 
3,4 años 

F, Bank Improved 54,002 -}3,909 
-20.48 

Management 

! 

40-100 B, Mulata+A, 50518 -17.393 -25,61 
(cm) pintaé 

B. (Mulato) 47.800 -20,111 -29,61 

! ! Natma! Reg, 36.106 -31.805 46.83 

Forage bank local 34.677 

I 

-33,234 
-48,94 

i 

manag 

'Mean, CV (%) 46.1,27,6 -23,29 -34.30 

Oxidisable e (ton/hall m-eq) 

Mean, Diferencia % Sígnífic, 
re'pecto al incremento al 10(%) 

I control en 
3.4 años 

34,934 ,,(),547 
-1,54 

ns 

39.768 4.287 4.29 ns 

27,718 I -7.763 -7.76 ns 

22.947 -12.534 -12.53 ns 

32.141 -3,340 
-3.34 

ns 

31.3,31.0 -3.97 -11.22 

Table 3: Statistical Comparison of Initial vs Final SCS from Improved Systems 
established on degraded land in 3.4 years. Stable Carbon 

Dovio - Andean HilIsides 

Carbono Estable Pastura Degradada: 55,85 Toneladaslhectáreailm 
Carbono Estable Pastura Degradada: 39,182 T one!adaslhectáreall m-meq 

I Slable e (tonlhall m) 
Land Use System 

Soil Means Diferencia % 

Depth respecto al incremento 
control en 
3.4 años 

F. Bank Improved 63.98 7,830 
14.02 Management 

B. Mulalo+ A. 63.60 7.750 
pínto¡ 13,88 

0-100 
(cm) 

Forage Ban!< Local 57,83 1.980 
3,55 Management 

B. (Mulato) 54,52 -1.330 -2.38 

: Natmal 53.79 -2.060 
-3,69 Regeneration 

o Mean, CV (Yo) 58,1,21.9 2,834 5.07 

Stable e (Ionlhalt m-eq) 

Means Diferencia % 
respecto al incremento 

control en 3.4 
años 

50.072 10,890 
27,79 

57,086 17.904 
45,69 

57,026 17.844 ! 45,54 

40.913 1.731 

i 
4.42 

44.435 5,253 

I 
13.41 

48.4,24.1 10,72 27,37 

Signif. 
Dunnet 

10(%) 

os 

••• 

ns 

I 
ns 

ns 

i 

: 

I 

I 

: 

I 

! 

I 
, 

I 



Table 2: Statistical Comparison oC Initial vs Final SCS Crom Improved Systems 
established on degraded land in 3.4 years. Oxidisable Carbon 

Dovio - Andean Hillsides 
Carbono Oxidable Pastura Degradada: 158.06 Toneladaslbectárea/l m 
Carbono Oxidable Pastura Degradada: 125.63 Toneladaslhectáreafl m~meq 

I Oxidisable e (tonlhallm) 
Land Use System 

Soil Means Diferencia 

Depth respecto al 
control en 
3.4 años 

: . _ .. 
! B. Mulato+A. pinto! 142.14 -15.92 

I F. Bank Improved 135.33 -22.73 

0·100 
. Management 

(cm) B. (Mulato) 
! 

132.74 -25.32 

Natural Reg. 122.00 -36.06 

. Forage bank local 114.46 -43.61 

i i manag 

I Mean, CV (%) 32.1, 16.9 ·28.73 

Carbono Oxidable Pastura Degradada: 90. 15 Toncladaslhectárea/lm 
Carbono Oxidable Pastura De!;.'Tadada: 90. 15 Toneladas/hcctáreall m-meq 

¡ % 
incremento 

-13,98 
! 

-19,95 

-22,23 

-31,66 

-38,28 

·25.22 

: : Oxidisable e (tonlhallm) 

: i Land Use Sy,tem 
I Means ! Diferencia % Soil 

Del'th respecto al incremento ! 

I ! 

control en 
3.4 años 

¡B. Mulato+A. pintoi 

I 
91.62 1.47 1,29 

i 
! 0-40 : Natural Reg. 85,90 -4.25 -3,73 

(cm) 
I 

84.94 -5.21 : B. (Mulato) -4,57 

~_ .. 
: F. B.nk Improved ! 81.33 -8.82 

-7,74 
: M.nagement 

Forage bank local rnanag : 79.78 

I 
-10.37 -9,10 

i 

Mean, CV(%) 86.0, 15.9 -5.44 -4.77 

Oxidisable e (tonlhall m-eq) 

Means Diferencia ! % 
respecto al incremento 

control en 3 A 
años 

131.39 5.761 4,59 

116.26 -9.369 
-8,43 

112.66 -12.970 -11,67 

108.85 -16.785 -15,11 : 

111.92 -13.711 
·12,34 

117.3,17.2 -9.41 ·8.59 

Oxidisable e (tonlhall m-eq) 

Means I Diferencia % 
, respecto al incremento 
: control en 

I 

3.4 aIIos 

91.62 1.47 1,29 

85.90 ·4.25 -3,73 

84.94 -5.21 -4,57 

81.33 -8.82 -7,74 

79.78 

I 
-10.37 -9,10 

86.0,62.5 -5.44 -4.77 

Signif. 
Dunnet 

10 (%) 

ns 

! 

ns 

ns 

ns 

ns 

Signif. 
Dunnet 
10(%) 

! ns 

: 

ns 
: 

ns 

os 
: 

ns 

, 

i 

I 

i 

, i 

i 
, 

1 

I 

! 

I 

I 



Soll plt CylirL BuJkdensily Cylin. Bulk dentity C,1ln. Bulkdendt)' 
Bulk dtnaily 

BIOt'k TfUtment Sol1Deptb mean per 
(calíata) No, e:Atkata ,lde 1 No, ulicAta ,Ide :z N~ calle.tl, "de: 3 

calicAta .- B. Hybrid 36061 A. pintoi 1&144 A 0-10 .57 081 %1 0,98 
" 

465 0,93. O,, 
4 a H)'brid 36061 ,. A. pinto! 18744 A 10.20 458 0,% 462 0,99 466 096 0,9 
4 B,H '6061 + A. pinmi 18744 A 2""0 '" 1,10 '" ! l' 461 \,17 !,I 
4 B.I:! rid '606! + A. intoi 18744 A 40-100 46<J 1,25 46' 1,10 46' !O'I 1,! 
4 B.U brid 36061 t A. . Ioi 18744 B o.!O 
4 BH 'd 36Q61 A intoi 18744 B 10-20 
4 B, HvOOd 36061 A, • 101 18744 B 20-40 
4 B. H -brid (36061}+ A. pintoi 18144 B 4O-!00 
4 B.H 1nid 36001 +A.pintoi 18744) e 0.10 
4 a,H .,... 6061 A. pmkli 18744 e 10-20 
4 n,H rid 6061 A. pinrei 18744 e 20"'" 
4 B.H 'd 36061 A. . toi 18744 e 40-100 
4 BGK:hiaria n brid Mulato 36061 A 0-10 42! 0,91 '" 0,90 429 08. 09 
4 BrndUaria 11 brid ulato 36061 A 10-20 422 0.':)7 426 0.9' 430 1,G7 lO 
4 Br.u:híaria II Mulato 36061 A 2O"," 42' 1,15 427 1.18 4" 1,15 II 
4 9raclúaria. H MulAto 36061 A 40-100 42' 1 o .,. 1.21 432 1,21 12 , BraehiariaH Mulato 36061 B 0.!0 
4 Brachiaria H bcid ulato 36061 n 10·20 

" 

4 BrachiBria H 36061 B 2<>4U 
4 Bnclriaria Hybrid (Mulato 36061 B 4O-!00 
4 Bm:hiaria Hybrid (Mulato l6(61) C 0.10 
4 Bracbo Hybrid (Mulato 36061) e "1-20 
4 BacltWiafiybrid(Mulato 36061) e 204. 
4 BracbWla H u1ato 36(61) e 40-100 
4 For. Ban!.: J ved Mana m1CIIl A 0-10 445 1,01l 449 0,92 45l 0,89 O,S 
4 FI)(. B:mk: 1m Qved Mana A HV.W 446 0,99 ". ! 0' 454 0,96 , 
4 For.Bankb vedMan A 'O-«I 447 t,12 .SI 1,05 4" 1,12 1,1 , For. Bank 6vedMan A 40-100 ". 1,0? 452 1,05 456 1,09 !,! 
4 For. Bank lmll1'6vc:d Manl~1 B 0-1. 
4 For. Bmk lmproved Managemenl B 10·20 
4 For. Bmk lmproved M~t B 20-4<> 
4 FUl". BiU1k IwpJ'uvcd ManAgtmml B 40,100 

• FOl. aw Improvtd ManageJlle!U e O-!O 

• FOit'. BlUik 1 ovedM!l!!M::CWMt e .0.20 

• For.BJmk ovtd Mana emctlt e JO.4O 
4 For.Bmk ove<! M.RJla emt':tlt e 40-100 
4 POTa e Bmk Local Mana ement A 0.10 ... 0.89 m 091 471 .9> O' 
4 FOTa e Bank Local Mana ement A 10-20 470 005 474 102 47l! 082 O' 
4 F ... .... kLooo! ! A 2"-'0 47! \,15 475 !!, 47. 1,20 !, 
4 Forajte Bd Local Mana A 4O-!00 472 1,23 476 1,19 48. !,20 .; 
4 Forage Bmk Local Management n O-!O 
4 Forage Bmk Local Mmagemml B 10.20 
4 Forage Bank l..oca:l Mmagement n 20-4<> 
4 Forage BlIIlk l..oca:l Management B 40-100 
4 Forage Bank Local """" e O~lO 

4 Fon Bank Local Mili _ ... C 10-20 , • BJnkLooo! M omm! e 2"" 
4 .0 Bank Loc.al Mana emmt e 4!).!OO 

4 Natur:a1 .no. A 0-10 4ll 0,82 437 0,85 44! O,U O, 
4 N.tufll RegeneranOl1 A 10·20 434 .93 41. 1,02 "2 0,93 O, 
4 Naturll Rt!generation A 2""0 ,,$ 0,98 43' 1,\1 443 0,79 O, 
4 Natutal Re:generation A 40-100 43!5. ! 07 44ú J,ll 444 1,09 • 4 Nallll11 Regesteratíon B O-!O , Natural enerari«n B ¡{)'20 
4 NlIh.lral enention B 20-40 
4 Natural R etlnatiou B 40·100 , Natural ReRetlttlltion e O-!O 
4 Natural Regeneration e 10-20 , Natural R:~eneclltí<m e 2040 
4 Natural Re2eI1erstion e 40-JOO 

. o',, "', ',.,,,,,,,,",,,,,,"" •• ~.,_ ••• , ",~,,~" '."'~'"'~',, ___ ~,.~"'H"',', 



¡------- . --------- --- . --------- ,-------
SoU plt CyUn. Bulk density CyUn, 8ulkdemity Cyl¡n. Bulk density 

Bulkdelllaty 
Blc(k Tr'(!atmt-nt SoDDepUt 

(calicata) N .. 1:.IIli"ta side 1 No. "licata s«J~1 No, calicata side- 3 
mean per 
OIlicata 

3 B.Hybrid 36061 + Á.llin!o¡ 0&744 A 0-10 %1 0'4 3.5 0,96 ... 0,93 0,95 , iJ, Hybrid 3606l A. intoi(18744) A 10-20 362 1,10 , .. 1.03 370 0,98 1,04 
3 n. Hybrid 36061 A. roi 18:744 A 20-40 363 10C> 367 099 371 097 I,al 
3 S.U 36061 A. intoi 18744 A 4().lOO 364 ___ 9,99 36' 1,01 372 1,02 1.01 , B. fI brid 36061 A. "pintoi U1744 B O-lO 

3 •. H >rid %061 A. pintoi 18744 B 10-20 , B.H 3606! A intol 18744 B 20-4U , B.U 36061 ~ A. intoi 18744 R 4O-ioo 
3 aH id ",,>1 A. intoi l8744 e <>-.. 
3 B.H >rid 36061 }+ A. pintol 18744 e 10-20 
l B,H brid 36061 A. intoi 111744 e 20-40 
3 .. B. 1iybrid '150M A. intoi 18744 40-100 , Braclliaria H ulato 36061 A (}.IO '" o •• '" 0,76 393 0,9' 0,83 , Brachiaria H ubtl> 36061 A HI-20 ,.6 "-" '90 0"7 '94 o •• 0,91 
3 Bracltiarit H ula:to 36061 A 2"'0 '" 118 m [1 15 >9, 1,21 

1 " 
3 BnlChia,ria Hybrid(Mulato 36061 A 40-100 ". 1.21 392 1,15 396 1,18 l,tB , BrllCb.iaria HybOd Mulato 36061 B 0-10 , Bracbiaria H uJato 36061 B 10..-10 

3 B~Hhrid u1ato 36061 B 20-40 , Bnchiaria H id Mwatu 3606-J B 40-100 
3 BuclUáriaH 'd utaro 36M1 e 0-10 
3 Duclúaria H ybrid {Mulato 36061 e 10-20 , Btachiari. HybI'id; ulato 360ól e 'O-4<J 
3 Brachiarit H ubtO' 36061 e 40.100 
3 FOJ,Banl ""M """" A 0-10 313 {),89 371 Q~' 381 0,87 0,87 , For. Bri ved Maoagcment A 10-20 l14 0.91 31& 0,86 '"' 0,93 090 , PO!. Bauk oV1'ldMm .. g~1 A 2Q-40 m 1.11 379 1.22 '03 112 1 15 
3 For.RW oved M .. ctnUrt A ""-100 376 1.27 3&0 1,25 '" 1,2' 1,26 , FO«".Bank rudM , B 0-10 
; For.&nk ovedM , B 10-2tl , For. BlIlk.lmprov~ Managcmeot a 20-40 , For. Bank Improvcd Marutgemmt B 40.100 , For.Bank "~ -- e <>-10 , FOf, Bank M"" t e !Q..20 
3 FOT. Banl:. Q,vm MilUl emeut e ''''0 , For. Bank ved Mana c:mm1 e 40-100 

3 F e Bank Local Mana emetlt A 0-10 40. 1,00 413 0,84 417 100 09, 
3 Fonge Banl; J.n.;ul. Managemenl A ¡0--20 '10 09' 41. 0,91 418 0,9' tl.93 , Fon.ge Bank. Local Mmagemcnt A 20-40 4ll 1.18 415 1,15 41' 112 1.IS 
3 !~ sank Local Mana t A 40-100 412 100 .16 1,12 4'0 JlO 1,10 , ."'. Baok Local M.tAA t B 0-10 , Fon e BruiIt Local Mana t B 10-20 
3 FOl1I e 9ank Local M t B 'O-4<J , Farage Bmk Loc&! Managemcnl B 40-100 , Forage Dmk Loc&l Managmlll:ot e 0-10 , F Bank Local Mana ewc:nl e 10-20 , F Buk Local Mana emcnt e 20-4;'J , F Bank Local Mana ement e 40-100 

"405 3 N.uoral Re encration A 0-10 397 O," 401 0,82 
"" ---

o~. tl,8S , Natural Regencralion A 1().20 '" 1,10 402 1,04 40. 0.92 ,m 
3 Naturallle i;neration A 20-4<J 39. 115 40' 1,05 407 10' 1,09 
3 NaturalR .-. ... A 4O·100 400 101 - 110 400 G¡,l2 í 03 , Nalura!. ... B 0-10 , Natural R , ... a 10-20 
3 Nalural. Re "' ... B 20-40 , N_ti ,non B -4G-lOO 

3 N,rural Re eration e 0-10 
3 NatuJa! Re etation e 10-20 , Natural Regmeratima e 20-40 

__ ;J .. :Natural Regeneution e 40-100 
. --------- '--o I 



Block 

2 

Treatmtut 

;, Hybrid, ( ___ _ ___ .. __ 

i. Hybri4J3606l)+ A píntoi (18744) 
36061)+ A PlnlOi {I 8744 

~~n8744 

(36061 

2-Js, 
I~~:rn.H~ 

(36lJ61)+ A pinloi ( 
(36061}1: A, pintol (J &?¡ 
(36061)+ A. pintoi (l87. 
'''''''''''1)+ A pÚltoi(l87. -' 

, 

, 

, , 

I ¡ 
2 

i~_, 

iFoc. Bn 

IFo<. 

~Il.~ 

1)+ A. pi'lltoiOS7441 

~~.t<,ti .. (I .. ~.I44) 

• 3606 
:3606 
,3606 
;-;¡¡¡;¡¡ 
,3606 

':3:()~!J 
.)§96---.!) 

r(iV«!l 

Soil pit I~_ .. nw -1 ~~ytin. Bulkdensity CyUn. Rulk detlslry CyUn. Rutk dmlilY I BUlkdltntity 
.,.... ..... pt. mun pe!" 

(calleal.l) No. calieata aide 1 No. callr"í. Ilde 1 No. cálh:.~ lide 3 11 _ <:acata 
H?r~" 0,85 341 1,06 345 089~" - -

0,98 342 O.~I 346 0,89 
01~O ¡ 339 1 13 343 114 341 1 15 1.14 

_A .................. ~IOO J. l40 1,18 344 ____ I&~ _ 348 ¡.Ill 1.11 

e 
..!>.. 
..!>.. 
-"--

e 

~
l). 

2<1-40 
40·100 

:J() . 

40-100 .. ,. 
10-20 

'-40 

~1-ºº----

10-20 
20-40 

B 40.100 
Ca-ID 

t0-20 

'{).40 
A 4O-JOO 
B 0.10 

----ª- 10-20 
~0-40 

-- 1.:l.Q.... 
A 10-20 
A 20-40 

~O-lOO 

¡"",,(lO 

100 

'" ID 
J27 
,,& 

:'\1: 

~ 
~ 
2!§ 

0,831 3.sl 
.9.91 

~ 

!..t.!.! 
1 .. IJ 

~ 
2Bt 

092 31 
1,12 318 

:Jº ~!2 

...!!,' 
-h 

~. 

LJ.I 
J..J..! 
1,19 

~ 

0,85 

0,91 
0.91. 

~ 
~,9? 

Q:!! 
'M 
:,18 

l,~º 



Carbon SeqUesfNltion Projeet 
CIPAV - CIAt· CATrE ~ U. Arn.u:onta- Wagenmgm Unive!"sily 
Thc: Nl:tberbnds Coopcution - Aetivlty CO~ 1 0402 

,~", .... <C~'''''::'!'!'!~_"? ~ .. 'm~~'" .... - V<'" ....... " ...... u"' .. ~" .. "'~~ 

Sollplt 
Block trutment (calicata) 

, a.H 36(61)+ A. pintoi UI?'!4} A 

1 B, Hybrid _1 A. íntoi 18744 A 
1 B. H brid 36061 A. intoi 18744 A 
1 B. H brid "'" A. mtoi 18744) A 
1 B.Hybrid 36061 A. pioroi 18744) B 
1 8.Hybrid 36061 )+ A. mlDi l8744 B 
1 aH 'd (36001 A, intt>i 18144 B 
1 B, H brid 6061 A .. IDi 18744 B 
1 D.n 6061 A. pintoi 18744 e 
1 aH >rid 36061 A. intoi 1&744 e 
1 n.H >rid 36061 A. intni 18744 e 
1 a.M '6061 A. intoi 18744 e 
I BOOiaria H brid ulato 36061 A 
1 aracltiaria H ybrld JMulato 360(1) A 
1 ,BracbiariaHybrid [Mulato 36061 A 
1 Bw::hW1a H u}aIU 36061 A -
1 Brachiaria H rid Mulato 36061) B 
1 Brachiaria H 'brid Mulato 36061 B 
1 BraclUaIia H ulato 36061 n 
1 Braclriaria Hybrid Mulato l6061 n 
1 Bracbiuria H 3ó061 e 
1 ~Hbrid ulato 36061 e , Bncluaria Ir ulato 36(0) e 
1 Brachi¡¡ria H mato 3606\ e 
1 POI'.Bank avcd MUla emcnt A 
1 PO«', B&Ilk vM MaMKtrue:Ut A 

1 Por. Bank ycd Mmagemr:nt A 
1 For.Bauk -, A 

1 For. Barik. .. roMana 1 a 
1 For.a. ved Mana c:merrt B , For, BM:k vtd Managemen1 B 
1 FOl:. Bu "'¡M , B 
1 Por,81l11.k ~vedMUIa , e 
1 For.8&nk ved Mant mJmt e 
1 For. Banl: ved Mana emeut e 
1 For.Bank .«1 M , e 
1 Fm amkLooU 1 A 

1 rOtage Bank Local Mana emcnt A 
1 F~B.ank Loe:a.l MADI A 
1 Pon e Bank Loeal Mm 1 A 
1 Fora 1a.rtk. Local Mauagentent B 
1 F", BUlk LoaJ. ManaR;ement B 
1 Fomge Bank l.«al M~er:nent B_ 
1 FóI'lIgt 8ank Local Mana "" R 

1 Fora B.ank Local Mana crut:llt e 
I F a.rtk Local Mana~emmt e 
1 .... BlIIJlk Local Mana c:ment e 
1 I?oca&e BaQÍt Loal MI\lUl , e 
1 NaturalR ";00 A 
1 NatlmlÍ Re mmMn A 
1 N.rual Re cacmion A , NlllUr.¡ R~(:f1¡tion A 
1 NatuJ:al mm\tion B 
1 NatunlRe "'""" B 
1 Natunt Re e:neratioo B 
1 N.rura¡ Regt:Il~tiOQ B 
1 Natw::al Re eration e 
1 Narw:;al Re er.won e 
I Natural R~gmeration e 
1 Natwal Regmeration e 

~. "~ .. u: !Cy':- -;-.,'" .. ,,,, I ";lln:1=~d';:;~ ---- --- --- .'----C-

C:ylin, Bulk de.míty 
Bulkdm,ity 

(ji! ept I No. calkala J.id~ I r No,. calicata tldé 1 N", calicata ude 3 
meallptl' 

calicata 
O_1O 265 0,94 26. 093 173 O", .. 0,90 
10.20 26ó 0,% .FU 0,79 274 09' <>.9<1 
20-40 267 lIl. 271 1 • '" t,l& 116 
4()...IOO 2" "ó m , 

1,21 21. 12' 1,2t 
1).10 
10...;2:0 
20-40 
~O-IOO 

- --
0-10 
¡o...::ao 
20-40 
40-100 
1).\0 2S3 0,65 '" 082 ?61 0,80 01. 
10-20 2>' ',00 258 0,82 262 0,95 0,92 
2¡).10 255 1,21 ". 1 263 l,tó l.t4 
40-100 256 1,30 260 1,24 264 124 1,26 
0-10 
10.20 
2040 
40...100 
0.10 
¡()..20 

'040 
40..100 
0.10 277 0.,99 2., 0,94 2&> (},9) 097 
1(1..20 27& 110 m I,m: 2B6 1.1l4 107 
20-40 27. 1,24 2&3 1,2J 211' 1,2' 1,24 
40-100 280 1,2' 2&4 1,26 ,., 

1,2' 1,25 
0.10 
10-21l 
20-40 
40-100 
0-1. 

10-20 
2040 
40-100 
0-10 ,.. 0,89 293 0,88 :197 0,91 0,89 
10-20 2'0 0,98 294 0,90 '98 0.94 0,94 
2 .... 0 2~1 tl3 ,., tos, 299 109 110 
40-100 m 1.25 , .. 125 300 1,23 1,24 
0-10 

'''''' 2040 
40-100 
0-10 
10-20 
20-4<) 
40-100 
0.10 241 092 24~ ." 24. 0,79 ."' 
10.20 242 0,94 146 095 250 0,8& 0,92 
2IJ.4O 243 I.Q~ 2.7 1,11 251 1,22 i.13 
40-100 244 12' 248 1,24 252 I~' 1,24 
0-10 
m-20 
2040 
40_100 
0-10 
10-20 

. --
20-40 
40_100 
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Table 5. e Fixation at 0-100 cm Depth in New Experiment, 
Esparza, 2003 and 2005. 

Land use system 

Brachiaria brizantha 

Cratylia argentea 

Hyparrhenia rufa 

Total e 
Different 
(2003-2005) 

6.45 
~:; ,~, 

4.2 

4.22 

Fixation 
tasa 

2.58 

1.68 

1.688 

Stable e 
Different 
(2003-2005) 

2.24 

1.6 

1 

Fixation 
tasa 

0.896 

0.64 

0.4 



Land Use System 

Brachiaria 
brizantha 

Brachiaria 
brizantha 
Arachis pintoi 

Cratylia argentea 
fodder bank 

Hyparrhenia rufa 

Natural 
regeneration 

Table 4. Total C by Land Use in New 
Experiment, Esparza, Costa Rica. 

Soil Roots Biomass 

(t Iha) % (t Iha) % (t Iha) % 

150.05 69.2 6 2.77 0.92 0.42 

149.7 96.6 4.25 2.74 1.01 0.65 

127.9 97.4 2.03 1.55 1.35 0.80 

154.12 97.2 3.59 2.26 0.81 0.51 

148.42 95.7 4.24 2.73 2.4 1.55 

Total 

(t Iha) 

156.0 

154.96 

131.28 

158.52 

155.06 
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Table 3. Biomass Availability by Cycle in Treatments 
in New Experiment, Esparza ~ Costa Rica. 

Land use Month ( Month Month ., ,'" 

system Average t ;., Average . , , Average ' ; . 
(kg ha-l) . , (kg ha-l) ;;;, :: ~ ; (kg ha-l) 

yrl , yr2 . !', yr3 .. 

H rufa 1764.7 ." 1640.5 t.<, ;<~ 1822.3 " 
... i 

B. Brizantha 2019.8 ." ~ r'? " ,'" "t ' 1754.4 ~ " 2059.4 '"' , l ••• •• 

B. Brizantha 2114.0 ,~ ;", 1876.8 " 2264.4 L 1,/ d· ,~ , 

+ A. pintoi 
-------- ---------



~-

Table 2. C in Fine Roots Biomass ~n New Experiment, 
Esparza, Costa Rica, 2005. 

Land use system Deptb cm 

0-10 10-20 20-40 0-40 40-100 100em 

Brachiaria brizantha 2.83±OA 0.8l±0.0 0.8+0.3 4A5±0.5 1.55±0.8 6.0+0.9 

Brachiaria brizantha + 1.08±OA 1.51±0.8 1.19±0.5 3.77±1.0 0.63+0.5 4.25+0.9 
Arachis pintoi 

Cratylia argentea 1.19±OJ 0.16±0.0 0.23±0.0 1.58±0.3 OA5±0.2 2.03±OA 
fodderbank 

". 

Hyparrhenia rufa 1.65±0.8 0.33±O.l 0.23±O.l 2.21±O.6 1.38±0.5 3.59±0.7 

CV% 52.81 100.47 118.61 51.67 104.79 47.97 

p-valor 0.1924 0.1906 0.5902 0.3794 0.5958 0.4207 



Deptbcm 

0-100 

CVC% 

,,-valor 

Table 1. e at 0-100 cm Depth in New Experiment, 
Esparza, 2003 and 2005 

Land use Mean total e Mean oxidisable e Mean stable e 
system 

2003 2005 2003 2005 2003 2005 

Brachiaria 143.6±9.0 150.05±9.2 132.l±13.1 136.7±8.7 1l.16±2.38 13A±l.8 
brizantha 

Brachiaria 141.7±18.9 149.7±20.1 132.7±17.9 138.2±17.9 9.0±1.3 11.5±1.7 
brizantha 
+ Arachis 
pintoi 

Cratylia 123.7±5.4 127.9±6.1 118.7±5.4 121.4±5.8 4.9±0.41 6.5±0.5 
argentea 

Hyparrhen 149.9±16.9 154.12±15. 139.4±16.0 142.06±15.0 10.6±0.7 11.6±0.7 
ia rufa 

16.44 18.30 17.69 17.28 38.68 33.25 

0.6675 0.7308 0.6912 O.57·u) O.S·UN 



Latin square design representation 

Columna 

Fila 

Land use Natural regeneration I Natural regeneration I Natural regeneration I Natural regeneration 
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Carbono Estable Pastura Degradada; 1 ,910 T oneladaslhectáreallm 

Carl!ono Estable Pastura Degradada: 1.890 Tonelad.slhectáreailm-meq 

Soil 
Depth 

40-100 
(cm) 

land use-----C= 
System . I Mean, 

i 

St.bJe e (ton/hall m): Stable e (ton/hallm-eq) ~ 
Díferencia r-~·M~e-an-s--r! ~D-i.""e-r-en-ci-a -'---%-, --, Signít: ¡ 
respecto al incre:ento I respecto al incremento Dunnet: 

, control en I control en 5 (%) I 
I 3.3 año, 3.3 años (O") 

! 
Natural 57.246 i 55.336 2897.17 49.940 48.050 2542.33 *** i 

Regeneration l' I 
lF;;~ge Bank--:---i--=S7::-:.2'C:O-=-9 -+-C5:-::5-=.29::-:9:--i---c2::g795::-:.2:-:4-+---::CSO.7:204:-:--r-4:-::g:-::.31'"'4-1--:::25:::5"'6.-=-3O::-l.--=·..---j 
¡~~ I 

. Mana emen! 

Summary 

Mean Soil C Stock Gain across all treatments 
during the 3.3 year Experimental Period 

Mild-slope Topography, Amazonia, Colombia 

I Variable Depth I Mean gain I Mean 
I (tlha, fixed soil mass estimates) (Cmdin 3.3 i gainlyear i 

._.years i ~. 
r. 0-40 -14.2 I -4.30 I Total e 1-----4--:;0'-_100 ¡ 6.9 I 2.09 
. 0-100 I 23.1 I 7.00---.J 

[ ~-Xi-dl-'sable e ,4~~i~0! _4::.:51'::"'~9,,-:12-+---=_\':':;-=:~~-1' 
__ D~1 0:.-:0'----\:_-.:-36"='.0,::-1 --+_-=,-1-:-:0.::-9 _! 

! 0-401 ___ 1Oc-·3,:-1-:--+---:3J2 I 
i 40-100 I 39.86 12J)81 Stable e 



Table 3: Statistieal Comparison of Initial vs Final SCS from Improved Systems 
Establisbed on degraded land in 3.3 year periodo Stable Carbon 

"Baleanes" Farm 
Amazonia - Mild-slope Topograpby 

Carbono Estable Pastura Degradada: 13.762 T oneladasJhet:láreall ID 

Carbono Estable Pastura Degradada: 14.069 T oneladasJhectárea/1 m-meq 

Stable e (tonlhallm) 
Land Use 

1 Diferencia Soil System Mean. % 

Depth I respecto al íncremento 
control en 

. 3.3 años 

r 
97.766 84.004 I 610.41 Forage Bank 

Loc.1 
Man~.8ement 

O-lOO :Natural 93.636 79.874 580.40 

(cm) ~eration 

Por. Bank S l.l 03 67.341 489.33 
: Improved 

I Management 

Monocultive 
I 

78.196 64.434 468.20 
, 
I : Asociation I 51.785 38.023 276.29 

I Mean, CV (%) 68.9, 13.3 66.73 484.92 

Carbono Estable Pastura Degradada; 18.893 ToneladaslhectáreaJlm 
Carbono Estable Pastura Degradada: 18.893 T ondadas Ihectáreall m~meq 

5tabl. e (tonlhall m) 
Land Use System 

Soil Means 

I 

Deplh 
Diferencia I % 
respecto al incremento 
control en , 

i 3.3 años ! 

, Forage 8a.nk Local ' 40.557 21.664 ll4.67 
i Management I 

I Natural i 36.390 17.497 92.61 

0-40 ; Regeneration 

(cm) For. B<mk 28.485 I 9.592 50.77 
Im¡>rOved 

Managcment 

Monoculttve 25.798 6.905 
! 

36.55 

AooCÍation 14.795 -4.098 -21.69 , 

I i I 
Mean, CV(%) 27.48, 14.18 10.31 54.58 

Stabl. e (tonlhallm-eq) 

% I Means Diferencia Signif. 
respecto al incremento ; Dunnet 
control en I 

3.3 años 
5 (%) 

("') 

90.761 76.692 545.11 ••• 
, 

i 
86.329 72.260 513.61 1 ••• 

I 

71.611 57.542 409.00 ••• 

I 
59.667 45.598 ! 324.10 n. 

I 

46.4ll 32.342 229.87 ; n. 
I 

61.1,13.8 56.89 404.34 

Stable e (tonlhallm-eq) 

Means I Diferencia % I Signif. 
respecto al incremento, Dunnet 

' control en 

I 
5 (%) , 

! 3.3 años 
! 

("') 

i 40.557 21.664 

I 
114.67 

I 
••• 

I 
! 

36.390 17.497 92.61 ••• i 

28.485 9.592 50.77 ••• 
, 

25.798 6.905 36.55 ••• 

14.795 -4.098 -21.69 ns 

I I I 
27.48, 14.18 10.31 54.58 

I 
I 

I 

I 

i , 

i 
; 

i 

1 



Carbono Oxidable Pastura Degradada: 56.368 T oneladaslhectárea/l m 
Carbono Oxidable Pastura Degradada: 56. 368 T aneladas lhectáreall m-meq 

i "--------
Oxidisable e (tonlba/lm) Oxídisable e (tonlba/I m-eq) ! 

Use 
m Means DiferenCia! % Means Diferencia I % Signíf. I 

respecto al : incremento 

I 
respecto al incremento Dunnet 

control en 1 

Land 
Soll I Syste 

Depth 
control en 3.3 ¡ 5 (%) i 

3.3 años 
i 

años 

I I , i (*") 

040 
(cm) 

i Monocultive 

I AsociatlOn 

I For. Bank 
, lmproved 

78.151 

65.700 

57.024 

21.783 

9.332 

0.656 

38.64 78.151 21.783 

16.56 65.700 9.332 

1.16 57.024 0.656 

: Management 

rN.tural ,56.264 l' -0.104 -0.18 56.264 -0.104 

1 ~egenenltion ¡ ___ ------t-----¡-- ___ + _____ --\ 

38.64 ... 
16.56 ns 

1.16 ns 

-0.18 ns 

-3.78 ns ! ~:~eB.nk I 54.237 I -2.131 -3.78 54.237 -2.131 

r-___ ,.lM~.~me~~. __ .~. __ L_ ____ ~ ______ ~ ______ ~ __ _ 

Mean, CV (%) 61.3,15.5 5.91 10.48 61.3,15.5 5.91 10.48 

Carbono Oxidable Pastura DegnHiada: 70.614 Toneladaslhectáreallm 
Carbono Oxidable Pastura Degradada: 66.701 Toneiadaslhecmreallm·meq 

r---,----~----------__,c-------.~------- -----, 

Soil 
Depth 

LandUse 
System 

f---
Means 

Oxidi.able e (Ion/ha/1m) Oxidisable e (tonlha/lm-eq) 

I 
Diferencia % Means Diferencia -'M-, ---¡I-·~-S-ign-I[-. --j 
respecto al incremento: respecto al incremento, Dunnet 

,---_.+-----+---
Monocultive 35,159 

control en ~ control en 1 5 (%) 

1 

' (O") ! 3.3 años! 3.3 años h.---+'--:-.,..,..~. L----t---- .-
: -35.455 I -50.21 1 22.610 -44.091, -66.10 "') 

40-\00 
(cm) 

33.657 -36.957 -52.34 I 28.857 -37.844 -56.74 ••• I Asodation 

/-40527 
i I 

-57.39 I 24.435 For. Bank J' 30.087 
Improved 

, Managemcnt --\ __ _.-+----+--
r~;;;-ge B";k 1" 29.132 -41.482 -58.75 25.578 
. Local 

-42.266 

-4U23 -{j 1.65 ••• 

~gement :I

i

' --+----. ...L-___ -c:--i-~.---::c--1--:::-::::____1 
¡Natural : 25.453 '-45.161 -63.96 22.443 44.258 -66.35 ••• 

I 
1 Regeneranon L._~.L-I ---'--~L-----"---'-----'-----1 

. Mean, CV (%) 37.4, 14.6 ·39.92 -56.53 31.8, 13.4 -41.92 -62.84 



Carbono Total Pastura Degradada 62. 943 Tonel.daslhectáreall m 
carbono Total Pastura Degradada: 59.641 T oneladaslhectáreaJl m-meq 

, 
Total e (tonlha/lm) 

! 
Land Use System 

: 

Soi1 Means Diferenci. % 

Depth respecto al i incremento 
controlen 

, 3.3 años 

Monocultive 87.557 24.615 

I 

39.10 

86341 23.398 
, 

37.17 : Forage Bank Local 
40-100 

i Man.gcment I (cm) 

I For, Bank 82.705 , 19.762 
i 

31.39 
I 

i Improved 
I 

: Managcment 
¡ 

NaturAl 82.699 I 19.756 31.38 
Regeneration 

, 
: Asociation 70.647 

I 
7.704 12.23 

I 
¡ 

Mean,CV(%) 78.8, 11.8 19.0 30.26 

Total e (tonlha/lrn-eq) I , I Diferencia I % Means Signif. 
! ! respecto íncremento Duonet 

: al control : 5 (%) 
I 

I 
003.3 

! 
(o .. ) 

años ¡ 

56.479 i -3.162 I -5.30 ns 
, 

¡ 

75.782 16.142 27.06 ••• 
i 

67.561 
, 

7.920 13.27 ns 

! 

72.383 12.742 21.36 *** 

I I 
60.472 ! 0.832 1.39 ns : 

i 
5.4, 12.0 6.9 11.56 

Table 2: Statistical Comparison ofInitial vs Final SCS from lmproved Systems 
Established on degraded land in 3.3 year periodo Oxidisable Carbon 

"Balcanes" Farm 
Amazonia - Mild-slope Topography 

Carbono Oxidable Pastura Degradada: 126. 982 T oneladaslhectáreaJl ID 

Carbono Oxidable Pastura Degradada: 123.069 T oneladas/hectárea!J m-meq 

OxidisabJe e (tonlhall m) Oxidisable e (ton/hall m-eq) 
Land Use 

Soil Sy¡¡tern Means ! Diferencia % Means I Diferencia ! % I Signif. 
, Depth 

! 

respecto al Íncremento respecto al incremento : Dunnet 
control en control en 3.3 

! 

5 ('lo) 
i I 

3.3 años años 
(00') 

! Monocultive 113.310 -13.672 -10.76 100.761 -22.308 -18.13 ! ••• , ¡ 
i ¡ 

I AS<lciation 99357 -27.625 -21.75 94.557 -28.512 -23.16 ... 
O-lOO I 

(cm) i FQr" Bank 87.111 
I 

-39.871 -31.39 81.459 -41.610 -33.81 ••• 
I 

! 

~ Improved 

I i Management 

Forage Bank 83.369 -43.613 

I 

-34.34 79.816 I -43.253 -35.14 ••• 
I Local 

Management 

I Natural 

I 
81.717 -45.265 

I 
-35.64 I 78.707 -44.362 -36.04 000 

I 
. Regeneratíon 

¡ 

Mean, CV(%) 98.6, 13.2 -34.0 -26.78 93.1, 13.0 -36.01 -29.26 

, 

, 

i 

! 



Table 1: Statistical Comparison of Initial vs Final SCS from Improved Systems 
Establisbed on degraded land in 3.3 year periodo Total Carbon 

"Balcanes" Farm 
Amazonia - Mild-slope Topograpby 

Carbono Total Pastura Degradada: 138.20 T oneladaslhectáreall m 
Carbono Total Pastura Degradada: 134.90 Toneladas/hectárea.!l m~meq 

Total e (tonlhallm) U LandUse 
. Soil System ~eans Diferencia I % 

! 
Depth respecto al incremento 

control en : 
3.3 alió, ! 

i 

I Monocullive 191.507 53.307 38.57 

; Forage Bank 181.\35 42.935 31.06 

0-100 1 Local 
(cm) Mana ement 

; Natural 175.353 37.153 26.88 
Re cneration 

Por. Bank 168.214 30.014 21.71 
: Improved 
¡ Mana cment 

! r Asociation 151.142 12.942 

._-~-_._:-
9.36 

I Mean, CV (%) 167.6, 8.7 35.3 25.52 

Carbono Total Pastura Deg.radada: 75.261 loneladaslhectárea/lm 

Carbono Total Pastura Degradada: 105,66 toneladas/hectáreall m~meq 

I I 
Total e (tonlhall m) 

; Land Use Sy'tem 
Soil Means i Diferencia % 

Depth respecto al incremento 
control en 
3.3 aIIos 

i i 

! Monocultive 103.949 28.688 38.11 

¡ 

! FOTage Bank Local 
, 

94.795 

I 
19.533 I 25.95 

0-40 : Mana!!:ment I 
(cm) Natural ! 92.654 17.392 23.10 

Regeneration ! 

For" Bank 
i 

85.509 10.248 I 13.61 
Improved i 

I : M~gement 

LiatiOn i 80.495 5.234 6.95 

I i . 
I Mean, CV (%) 88.8, 9.9 ---- 21.55 ---16.2 

Total e (tonlhallm-eq) 

Mean, Diferencia 1 % Signif. 
respecto al ' incremento Dunnet 
control en 5 (%) 
3.3 aIIos 

(H') 

160.428 25.528 18.92 ••• 

170.577 35.677 26.44 ••• 

165.037 30.137 ••• 

153.070 18.170 13.46 ••• 

140.96~L068 4.49 ns 

154.2, 8.5 23.1 17.14 

Total e (tonlhallm-eq) 

:\1eans Diferencia % I Sigmf 
respecto al incremento : Dunnet 
control en 

! 
5 ('Yo) 

3.3 años 
i i (U') 

I 103.949 -1.71 I -1.62 ••• 
i 

I 94.795 -10.87 -10.28 ••• 
i 

92.654 -13.01 i -12.3 1 $O, 

i 85.509 

I 
-20.15 -19.07 •• * 

I 
I 

80.495L:7 -23.82 ns 

I i . 
88.8,9.9 -14.18 -13.42 

! 

i 

I 
i 

I 
i 



Fig 4 (cont): Stable C (t/ba/l0 cm layers) and C-gain 
tratafl'li&nto 
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Fig 4 (cont): Oxidisable C (tlha/l0 cm layers) and C-gain 
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Muéstreo Inic~al e_Oxidable a 10 cm 

Muestreo final e 

" "'.n 
J ... d'*~ ••••• *~ 12 25.29 
I ~***.~ ••• 12 17 .15 

l····"· 12 11.e2 
l· ... 12 5.60 

1·"***"" •• ",,* 12 23,91 

l· ...... 12 14.52 

1""""· 12 9.26 

1"'''- 12 5.01 

1"······ .. · ...... 12 24,56 

I-~-~""'" 12 13.40 
1* ...... 12 a.13 

1" 12 4.95 

I 
I ...... • .. " .. ··,,·~·· .. ~· " 34.90 l····,.··" ...... 12 21.06 

I~**··· 12 , 1.09 

IU" 12 5,95 

1 
I""· .. "*,.·~·~~" 12 26.74 

l·· .. "~"· 12 13.00 
1 ....... 12 13.26 

1" 12 4.24 

1 
.-_ •• + •• - ••••••••. 

10 • 0 30 

Incremento en e 

Free Media 

, .... 12 5.69 

l" 12 4.28 

1 12 -0.32 

flUI 12 -6.15 

1 
1" 12 4.37 

l' 12 1,64 

'1 " 
·2.68 

... *, 1, -6.75 

1 
1" 12 4.96 

1 12 0.53 

"1 12 ·3.61 

.**, 12 ·6.91 

1 
l· .... ··~·,. 12 15.30 

l· .. •• ,. e,19 

1 1 12 -0,85 

1 "'1 12 -5.00 

1 1 
1 1 .... 12 7.14 

1 1 12 0.12 

·'1 1. ·3.68 

1 ...... 1 12 ·7.52 

1 1 
••••• + •••••••• 

o ,. 

Mean gainl4yrs = -33.97 tlha/1m 

Mean gainlyear = -8.49 tlha/1m 

StO e\l {%) 

6.91- 30.13 
6.00 38.83 
2.31 19.$5 
2.11 17.90 

StO CV 1') 

$.55 21.80 
3.88 22.61 
2.35 20.31 
1..24 22.0$ 

6.14 21.44 

3.05 21.02 
1.48 15.97 
L16 23.13 

3.02 12.2:3 
2.83 21.14 
1.22 15,02 

0.30 6,18 

, ... 17.09 
6,09 28.93 
3.77 33.&9 
1.31 22,40 

4.16 16.57 
3.19 24.52 
1.91 23.08 
0.75 17.94 

e Gain ISystem 

·27.57 

• ·39.85 

• ·43.59 

·13.61 

= ~45.22 



Experimento Dagua, Laderas Andinas, Colombia 
Listado de Variables de Carbono Acumulado a 1 m metodos 1 v 2 

r BLOQUE=! 
tratamiento Calicata ctthmtl roxlhmll celbmll ntlbmtl cttbmt2 roxtbmt2 

B, Hybrid (36061)+ A" pintoW8744) A 258,51 115,29 143,22 10,80 1f24,53 10608 
!B Hybrid (36061)+ A, pinto! (18744) B 260,08 11747 142,60 10 36 22711 1I0,J3 
B Hybrid (36061)+ A, pinto; (18744) e 18627 12512 61,16 10,11 168,18 117,46 
IBrachinria Hybrid (Mulato 36061) A 145,37 86,79 58,58 799 127,04 79,44 
Bracbiaria Hvbrid (Mulato 36061) B 203 21 12787 75,34 1405 174,79 113,64 
Brachinria Hybrid (Mulato 36061) e 193,69 126,77 66,92 10 15 175,55 120,32 
¡Degraded Pastur. A 13911 88,99 50,12 9,93 122,37 SI 30 
,Degraded Pasture B 21362 15009 63,53 14,44 184,28 13526 
!Degraded Pasture e 227,45 16496 6249 1I 85 201,45 149,89 
F or, Bank Improved Management A 149,41 99,24 5017 821 129,84 91,58 
For Bank Improved Managemenl B 17695 12628 50,67 9,46 152,60 11438 
For Bank Improved Manail,ement e 102,26 51,64 50,61 3,75 8741 48,11 
F ora~e Bank Local Mana~ement A 190,05 118,30 71,76 9,15 174,25 112,57 
F orage Bank Local Manageruent B 20533 134,29 71 04 984 18771 127,19 
Forage Bank Local Management e 15247 92 39 60,07 6,85 137,00 87,35 
NanualRegeneration A 250,25 171,82 78,43 1571 222,95 157,50 
Natun!l Re~eneration B 212,64 13869 73,95 11,48 18864 127,34 
Nanual Regeneration e 198,71 120,77 77,94 9,62 179,16 113,51 

BLOQUE=2 
tratamiento calicata cttbmll coxtbmt1 c.tbmtl ntthmtl cttbmt2 coxlhmt2 

B Hvbrid (36061)+ A. pinjoi (18744) A 195,27 12325 72,02 11,95 177,45 115,94 
B Hybrid (36061)+ A"j>intoi (18744) B 199,74 13324 66,50 1168 181,35 12364 
B, Hybrid (36061)+ , pintoi (18744) e 21237 137,27 75,10 13,15 194,22 128,74 
Brachiaria Hybrid (N u1ato 36061) A 24018 187,12 53,06 16,84 223,02 175,94 
Brachiaria Hvbrid (N u1ato 36061) B 13945 95,23 44,22 8,67 126,78 8926 
Brachinria Hybrid (Mulato 36061) e 265,83 206,33 59,50 18,28 24433 19309 
Degraded Pasture A 133,60 90 61 42,99 6,65 129,5! 88,42 
Degraded Pasture B 151,31 11007 4125 8,36 145,66 10668 
Dewaded Pasture e 176,93 12961 47,31 9,50 171,67 126,75 
For Bank Imtlfoved Mana¡(ement A 179,45 119,88 59,58 10,96 179,45 !l9,88 
For, Ban!< Improved Managem''fIt B 19104 131,69 59,35 11,91 191,04 131,69 
For Bank lmproved Management e 187,00 123,61 63,39 10,37 187,00 123,61 
F orage Ban!< Local Managemeol A 195,02 115,63 79.39 11 14 180,57 1lI,63 
F orago Bank Local Mana~ement B 172,65 9524 7740 10,54 160,37 90,07 
F Oraj!e Bank Local Management e 182,07 11I,82 70,25 9,89 !67,92 105,93 
Naturel Re¡¡eneration A 208,07 135,35 72,72 12,71 182,59 123,50 
Natural Regeneratíon B 281,72 150,53 131,19 14,88 238,59 136,89 
Natural Regcneratíon e 195,02 12329 71,73 10,88 173,07 113,72 

cetbm!2 btlhmt2 
118,45 973 
11697 9,62 
50,72 954 
4760 722 
61,15 1203 
5522 9,71 
41,07 8,48 
4902 J311 
51,56 1I 41 
3826 752 
3821 8,62 
39,30 3,50 
6169 864 
60 53 9,52 
4965 662 
6545 14,20 
6131 1024 
65,65 9 11 

cetbmt2 nttbmt2 
61,51 11,18 
5771 1075 
65,48 12 16 
4708 1565 
3752 803 
5L23 1678 
41,08 662 
3898 821 
44,92 9,41 
59,58 1096 
5935 11 91 
63,39 10,37 
6&94 10,47 
7030 9,91 
61,99 9.17 
59,09 11,44 
lO! ,69 13,27 
5935 9,95 

-,,-" _~<_''''",,",,",''' ~""'~_~ _'''''''""'. ,-"-,, .. ~ ,.,,_- _'_"7"""'_= _,,,_",,,,~,_,,~,,,",,"_._~.,,.,,,,,_~~,~._ .• , .. ..,..~",_, ~_ '''''''''''''''~'''''''-'''~''''''''''"-"W~_-'",,,$,_,.,,.....,.,, .. _,......,.~_.,....-,... __ .........,~",,, 



Experimento DaflWl, Lade ..... Andinas, Colombia 
Listado de Calieata eon MínImo 

tratamiento pesuelo p •• omln, 



RLOOl!E=4 

n: ~;:ffi~f!~~~t~. 
' cali<ala ponderl CUhmtl coxthmtl <ethmtl ntthml2 

1 (}-lO) 1,93 00 1",24 :31,", 13,42 ',20 
'A 1I0-20l 0,97 ¡ 1,00 123,24 1.02 ;,22 ,76 

ivbrid (361l61)+ A pÚlloi (m" (20-40) ,,14 ,00 1'8," ',22 '19,19 ,02 
A '(40-100) ,14 1,45 53,51 I r,97 135.54 ,12 

ybrld (36061)+ A D ,(0-10) : 1,93 33,95 ,29 5.65 .76 

V,"~A 'nI< (1874 13 (10-20) ,1,97 1,00 18,3< 1,44 ;,92 1,06 
, 

1)+ A inI< (1874 B 

~ 
:,1' "lO .02 1.49 1353 l,ro 

vbl (36061)+ A 1ntoi (1874 B :,1' 1,45 ~,g :,81 23,78 ),00 

.'" 1r360611' A inI<~ e 1,93 1,00 11 130,66 1.45 1,39 

ybrld¡3606l)+ A lnI< (1()'lO) ),97 1,00 ,7' 125.38 lB6 l84 

vbrid ~ A _i(187441 :e ('2O-W) 1.14 2,00 r,33 1:1,1JI 110,26 ,29 

IrA' 1(4().IOO) :,1' iA5 54,66 27,19 n, "1 
((),IO] 0,00 1,00 46,12 133,1. :12,: '. 1,65 
(l(}-2(l) 1,01 1,00 132,1' 125,36 

_l< 
',38 

~ 
,,16 t,oo 151,&2 ,",,85 116.! 1,18 

,21 ',11 i33,23 134,73 '.54 
, H"'" B 10,90 1,00 \73 ,""'1 ' "2 ,74 

~ g 1.01 1,00 ,70 131,99 ,71 3,09 

,16 

*i 
',44 ''"',87 :16.56 : 

,H brid ~ ¡¡¡oh) ) ,21 ',32 141,64 135,68 
10,90 i,11 :33,S' 27 
1,01 1,00 ,05 121,01 

IH >rid, 120-40) 16 1.00 1.66 7,02 
, ,21 ,17 1,7' 1,56 

lA (0-10) ),8' '.00 31.11 26,83 81 3,26 

lA I?().;J) l,OS ',00 1.64 19,63 ',02 "1 
IP .... _ lA l49 .04 1,37 

, ,lO ',69 ..,,12 ,,SO 20, d6 

~ IlId 
1,84 1,00 311.64 1,.2 10. :,50 , 

23,n 
.12 1.00 }2,78 ,76 ,. 

~~~) ,16 1,69 :",56 ,26,18 20.7. 13 
, ~84 1,00 43,09 :32,75 10.33 

(10-20) : 1,05 

I 
30,97 25,23 73 

, 

~ 
,12 >,04 18.89 ' ,24 
,lO r,81 17,08 !t.7S I 

FOl'. lA 

~ 
196 t.04 33,27 1.37 

lA 1,00 lS6 25,73 ,71 
: 'or, Ban!< lA : 1,10 ,00 r,33 12, l6 1,08 

or,8an)¡ lA 1(4().IOO) 1,01 ,79 153,89 22,34 l.55 ,06 
or, !B ·10) ),96 1.00 137. 33,23 1,17 ~36 

'Of, Bank lB (1(),lO) 1.99 1,00 1211. /2,5. 16.39 ~23 

or, Bank' B (20-40) .10 2,00 141. 124,37 n.30 1,09 
FOI', Bank lB (40-1001 ,,07 1.79 159,: D8" :33,4; ,25 
For,Bank (0-10) 1,96 1,00 134,' ,27 :,33 , 12 

'F"" Sor e B 0.99 1,00 126.83 ~36 ',47 ",O 
oc, e LOO 146.06 :,18 114,.8 1,36 

1,07 ,79 :38, i,59 1,41 

A (}-IO) >.91 1,00 :34, :30,26 1,55 "9' 
'(2~ ',93 1.0 i28.63 10 

, 
,)1 ~o ,39,: :25,19 14,09 2,66 

1¡40-1~) ~ 
,38 :21.70 "01 

~B" 1,91 , L~ 7,81 
@I'3ge 3ar 1,93 24,97 1,68 ,29 1,94 

lF"""" "",1..0< .. 111 I~l 17 lOO 38,98 23,67 15.31 
'Fo_ iB ,21 21 
F""", 3" l<><al, (0-10) ),91 ,00 33,65 28,S; 5,08 
¡F_. Bank Lo<¡¡ 

~ 
,'}3 L73 '.6: 

: 

I~· , ,21 00,' 27,80 ,88 
'N-. lA 0-10) ,s. 1,98 11,29 L59 
N."", lA 

~ 
),98 1,00 28,55 2L02 e19 

~ 
1.96 ,00 13,27 19,72 15,55 ,2. 

:A <,09 '.0' 52,22 18,38 !,'3 
:B i(().IO) : 1,8' 1,00 44,72 1.03 1.20 

~"'''' B 

~ 
,,00 1,31 

B 1,96 ,00 39,56 !,31 "00 i 
1,09 3.08 28,S1 l. 5,43 1,91 : 

e :~ ',84 1.00 '2,11 l49 

~ '.98 1,00 35,.' ,16 110,69 1,61 1 

('2O-W) ',96 too 43,&1 24,90 118,91 1.06 
e (""lOO) ,09 ,,o. 114. .Z7 



i . HYbrid( A. pín'QL(I~ '", '0-101 lo." '.00 '41.'i' 'M' 110.93 '" 13.15 
B. Hytrid, 1)" A. píntoi (18144) (10·20) l'.º",- ! 1.00 <.63 Ú.77 5,86 ¡S , 

• H~brid (ii>06'l+ A. :;¡¡;¡;;¡Hffi ,11441" ~=-,",)_~~"",I'0c:--I __ ,~,,00:=-,~_~1.8~7~tl~"" 79,~_._~!:"II,,,,,; •• '09"---+:'''''c-61_-.Ji 
. Hvbrid,36lI61H A, ¡>Ít1ló;' ' .... , i;¡¡j:"i(jQ) l.01 ' .22 1.67 19.01 129.60 .35 j 

B. H,brid,36O<ílj, A, pintoi <744) 1(0-10)" 10.95 ,1,00 ¡SI,57 39,0' [2,4' ',55 1 

I}> A. pintoi (13744) (10-20) 1,04 1,00 ' ~'7 26,38,19 :,34 I 

B. 
'A, ¡rinfni ~ ]l @l:40) l.0! 2,00 !;¡(l," 18.34 : 12,'0 [18" J 

, lB 1(I(l.20) 1.21 (,00 ~68 125.42 ,27 ,,19 , 

'. It ,brid, Mulato 36O<í 1) 
, "'It'brid MuIato36O<í1) 

I ',360(1) 

" , H,_(MuIat~) 
1 IMuIalo 360611 

De"""" '" .... 

~p,,-= 'F"" 
'Fo<, 
iFor, 
For. 

For.""" 
,Fo<. flan 

'foro 
!F"" San 
For. 
For. Bmk Im~' 
For.8mk_ 
'or_8"" 

,lo<;ru 
'"",", Bank Loo>! 

, Lo", 

lB 1!2O-4<1) 1.18 12.00 ,71 17.30 15.40 [,93 

e 
e 
e 

lA 
lA 
lA 

B 
B 

B 

e 
e 

B 

lB 
B 
:e 

114&1001.18 4,37 , ,70 ,21,91< 14. ,26 I 
(0-10) 1,83 • 1,00 ;,01 !34,6O .1,47 25 
(10-21)) 0,91 1,00 1,8130,91 10,91 ~.,-

~~==~to.:~gt::==~·~·~~:==~~~::::E~==~';&~:===1~18,,~~.:3==~I::~~ 
'10-20) 1,02 1.00 12Ul 19. ", 
(20-40) .17 '34." .. '.S8 ". 

1:40-100) 
'0-10) 

, 10:20) 
'(20-40) 
1(40-1001 
(0-10) 
,(10-20) 
(2!H<l) 
(4(l.jOOl 
[(0:10) 
()C>-20) 
(20-40) 
(4&1001 

1(0-10) 

,.~~ 
(0-10) 
(10-201 
(20-40) 

:(4&100) 
1(0-10) 

"201 
(20-4<1) 
1(40-[00) 
!(O-[O,) 
(10.20 
('2O-W 

, 1(4&100) 
'1(0-101 

/lO-. 
(2...., 
'(40-H 

-lO) 

1(2O-4( 
,(4(l.100) 
1 -!O) 

(10-20 
[2!H<l 

~40-[00) 

,~ 
(20-4<1) 
(40-100) 

, M. 4,3' :,56 120,75 [1,85 
1,83 :,00 19.: 16 ' '.34 2.97 
1.02 1.00 ".30 ,11 2.50 
,17 \00 14; 24,96 1.83 2.91 
16 ps !6,' 2.2.34 tI'.78 "1 

. ).83 1,00' ~4,º,- 'lÓ.29 '.40 I 
1,02 1,00 = 26.03, 1,93 l," 

11 12.00 ,1',97,71 

.16 '.38 ,."S;-'O_fI2",3"'S-44_~---f.l.;;7,9.87_-l,~I9~--I 
).81' 1,00 ',21 129~10,11 1">5 
l."" 1.00 ,,59 ,20,05 ¡,55 
.15 '.00 '.41 118.76 16.64 ~2' 

:.26 [2 ,251M!. 2.2.& ~2. 
'87 1,00 1,62 :25,: ¡,ll ,55 

0.90 1,00 12S.41 :20.' U4 ,OS 
,.15 '.00 105 !21. .. 12.44 :.70 

12 15:1,79 26,04 [,97 .,'7 [,00 126.14 !,03 >.11 ,l' 

lO 

[I,IS 
,10 

la95 
l,93 

1,00 124.14 18.1' 1.95 
'--00 [41,13 Tl,92 13,.1 \7. 
1,11 171.26 42,50 2M,7. 1,20 
1,00 1 .... "" 31,'" 110,99 l,6S 
1,00 146, 5.01 110,91 1,60 
'.00 140.73 25,8'2 114,91 1,03 
1.62 ,2923,26 129.03 '-.. 
1,00 m [12,01 1,28 
,,00 ',32 '.H!'09 

2,00 :,13 :16,22,25 
1,62 "129,56,73 
1.00 5.67 '1. '-36.19 

15 
,10 

1,95 
i<l,93 1,00 ',21 rr. [4,\14 ~96 : 

15 .. 
1,10 

"'5 
1.Ol 
1,09 

, l.()~ 

.. 2,00 ,23 1,91 ;16 i 

'.6: 1,44"'.90 ,80 

, 
1.00 

1[,00 
.00 

'.01 

'.53 ""o. 10.49 1.51 : 
.80 l"-,3 ~,"" ,60 1 
~43 11, ,'9 1 
.25 ',34 .,91 ,27 

30. 120.16 10.11 1.48 
12." 

j3, :~. 12.li7 
15,06 ,,26 

4!.8I 36,48 12,32 
26. .,82 
34,," 20.42 14,26 
60,9' 26,11 34,81 

'.03 , ,8' 
I,S2 

1 



I 

P" ... 
IP"""", 
,P ...... -

Fot.B """""'" 
Pot. B 
j'<>r, 1""'_ 
For, Bank 
Fot.B""'_ 

oto 
Of, __ 

ar. Ban """""" 
, oro 

or, 
iFor, 

IFono",,_ 
iF""", _ 

'For .. , , 
IF .. "", 
IF_,. B""': ACaI' 
IFo_ 
IFO<lIj!O 
iF"""", 
iF""", 
i '""", 

I 

I 

!) 

lA 
A 

B 
lB 

B 

lB 
,B 

lB 

c"kata I 

lA 
lA 
lA 
lB 
,B 
B 
,8 

A 

B 

B 

1,00 
,00 
~,IO 

L,OO 
,00 

"8.S9 
15', 

137 

1.2 

,9< 
>.66 
;,66 

,13 
39.15 

38, 
lO 

123. 
120, 

c.thmU nUhmU 
'.69 l,4ó 

, .17 2.'1 
1,37 1,78 

,2' 2.4< 
1.3, .28 

20 ,20 
114,30 !3 

,,59 

:11.60 
¡,8S 

130,44 
10.13 3.54 
',B' l.'S 
;,44 13 

12<1.68 

17,96 

'.52 2'" 
Ill,71 2.0' 
[2,79 ,7' 
',21 ,2; 

132.50 2.81 

1,5' 
,51 

81 
<.62 

,2' 
il4 
V 
30 

00 

". 
',25 
1,51 

'2 

I 



Experimento Dagua, Laderas Andina." Colombia 
• ..,. ',2 (Deso suelo fijo) 

.l< >in'm "" A ,,4<l-IOOl , .. 26 ;.]4 I CS, 15' '~~: 
'R 1v'" ifA ".",ilii7.i4\ l«l.1O 10.90 LOO 22 33. .2. 2,,, 
[n-¡¡;; 'A ;¡;;;~B ¡¡¡¡:Ji IMó- .00 69 29.'¡¡ ':.24 ' "40 

= 
B 
IR 

(2(}.4()) .• 1' 2.0 128.03 175. W.Ú 1.08 
¡'40-IOO\ '" .. ., '3!!.07 J3.S2 116.26 "61 
¡!'t.) .00 130,11 25.84 1.91 '-4& 
.. ~. 1.00 137.03 l." <" 
(20-4<l\ 2.00 163.72 53.1 7 10.55 1.9: 

r¡4ri:,ool i7li '" 52.72 '.6> ,26.0S 
.:iffi ,g¡} 1.00 50,61 1,18 110,'9 

(10-20\ 1.05 1.00 l.ro ~.. 12, 

~ ~~~.~. ____ ~~C __ ~~~¡ ~--.. ~:~~ .. ~~6;~~~~I~~i~~.-p'27~"m~~'--~II~¿~--~O,-_~ 
,FM. lA 1<0-101\.97 .00 35,20 ¡,68 13,12 
:¡¡;;;erx (''''20\ l.0: LOO ;29.26 126.07 
r;;;;: -rA :!?1\.401 17 '.00 1.49 120.56 110.93 L61 

:~"" ~~ ,A i'4<l-IOO' l.SO 33,89 120,62.20 
,~. tmOr"v'drv...u..."", IR ;'O-lO¡ >.. LOO 136.44 133.45 1.99 C78 

i 

;p;;; l: ~~=jt~~¡==~t~:==~i'34 ~ .... it=5=~~~;'~3=il~2Io,·~~1==m,l:~;=1' 
IFM. "ni, IR ~ 1.25 ,1.80 ¡;¡:ú. .~o .58 l.45 
,;;- c· &8.' l.91 LOO 125.89 2.0 J." 1.65 
?;;; ~ '-07 . LOO 115.66 110.56 UD lo.'" 
'm 1120- i:2. ~OO ' l,14 1,42 110.12 10.65 

';;;;1''''; ,,40- ,.,\ 125 ,1.80 12 119.59 1M2 

íi;;;;;;; ~ ~~~"""--~~~:---l-?'f.:!!!L---fg::~!9-- J;,:~,,,-,,_+,, :~~~:"'_--l,béj,t~"-!--1 
~ lA ~ ;}¡ :2.00 I~:;; 132.03 ,~;~1 ~3' 
:FM~ ,,.;. ~~ 1I0-10l 0 .• 9 .00 '.2 1.31 

""" .. n= _ma 1,,0'2'" •. 94 .00 7,0< ~31 
r;;;; :'20-401 10 . ,00 '.'1 ~'S 

>-loo\ 12. . 141.47 >73 1.15 
·'0) ¡:-.9· 1.00 145.74 .29'" 111.44 
0-201 l.94 '.00 28,2' .99 1.29 . 
tl-4O\ 10 2.00 126.'. .21 '9,31 

1i4ri:,ool 124 1~".11 ,..,.¡ 
r¡¡¡:¡¡¡) O'" LOO 1".31 37.92 U9 
11.0-20l Q92 ioó ¡4iii;,i 134,69.95 
"!il-4Ol 13 ,2.00 163.00 1.33 

},'OO\ 124 1.21 163.99 33.Só '.43 

'ID) ro." LOO C44 42.4' 
. 0-20) 0.92 1.00 139,'"' ~12 
, 20-40\ 13 2.00 '.06 ... 1 11,95 

iO.lOOI 124 1.21 ;.25 126.61 :19,64 
Il-IOI . OM TI.O< 154." 143.66 .9.30 

.79 

.. '" 
,53 
Ul 

lMOl 0.92 'l.O< 144,0: 129,80 '14.22 241 
r~~) ____ ~~L~" _____ ~2.~~. __ ~:34~,-.3~:_·.·~I.~~. ___ .~~13j~,.~_·~~1.6~5 __ ~ 
¡¡;w:¡¡;¡¡;- ,:24 '45:., i 17.04 28.79 Ú. 1 

1 
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Experimento Dagua, Laderas Andinas, Colombia 





r:: -" -r-----~ . T ,_. Soil pit !Sol! In h Cylin. Bulk ~ensity I Cylin. I ~ Bulk ~enlitY Cylill, - Bulk den$ity iulk d"1H4t~; 1
I 

, Rlae reatment , (catk:tta) pt Nó. caUeata lide 1 ¡No. "qtl~.ta ,Me 2 No. ealieata side J mea.1l per j 
, calicata ' 

I O edPlI!>lU1e A ~. 193 0,78 197 0,91 201 I al 1:!3~ 
I Degraded Pa$t'lUe A 10-20 194 1,03 198 1,03 202 109 134,391 

~_ DqvadedPastule A 2ó-40 195 1 2 199 114 203 I,IR 135,18¡ 
1 - tdedPuture A 40-100 196 1,24 200 !,J2 204 1,29 U5,95 , 
I PuhiU: B O.lo 
1 Degraded PasMe B 10-20 

r-+-- Pasru~ B 2040 
i De ade<! Puture D 40-100 
1 De Pau.turll e {)..1O 
1 In: dt:d Pasnlfe e 10-20 
1 Dcpded P.utme e zo...w t __ . 
1 De PastQte e 40-100 
2: edPasrure A 1)..10 205 0,75 209 0,19 213 76 141,43 
1 De Pasture A 10-20 2(l6 1,01 210 0,94 214 094 142,29 1 

2 Degn. edPasture A 20-40 207 098 211 1,06 21.S l,06 [43,03 
~- - - DegTl.dcd PasluJ'e A 40-100 208 1,03 212 1,01 216 0,98 143,67\ 

:2 ed Pasture a ~10 

2 De PllSlurc El !o.20 
2: Degra, ed hsture B 2G.40 
2 r¿II!P~Pastute B ~lOO 
2 ded Pastwe e (}o1O 
2 o cd pa.s.tuft e 10-10 
2 IDegraded Puture e 20-40 

~_ De ad.ed l'asturt e 40-100 
3 adedf'utwe A O-!O 2n 036 221 0,8\ 225 0,84 149,50 
3 Degraded Pasture A 10.20 218 0,98 2:22 1,07 226 l,tH 15036 
3 ~grade(Past.ure A 20-40 219 l,~_S 223 1 o 227 1,17 151 )7 
l De Putme A 40-100 22(1 I,ta 224 1,15 228 115 151,82 
3 De ed Pasture B O- t o 
3 DCll1U cd Pasturtt B 10-20 
3 Der;raded Pasture B 20-40 

. -,- Degl:lded Pastun: B 40- t 00 

3 De~cdPasttm; e Q..IO 
:3 De aded?mure e 10-20 
3 De dt.d Pasture e 20-40 
3 De,uldedVuture .C 40-100 220 0,85 233 0.85 231 0,S2 157,51 
4 DegradedPasture A r" 0.10 23Q 1,03 234 1,03 238 t 10 158,38 
4 De IIdcdPasMe A 10-20 231 t B 235 1,tl 219 1 t2 159,12 
4 De Puturt A 20-40 232 1 12 236 1,08 24Q I,OB 159,76 
4 D<: dtd Pastllre A 40-100 
4 Degraded Pasturt a 0-10 
" De aded PU[Urtl B 10-20 ¡ 
4 De ed Putun: H 20-40 
4 De~ PIlStllm B 4O~tOO 

4 l~ed Pmure e 0-10 
4 aded Putun: e 1 (). 20 

L..±.... De PtilUrc e Z{)40 
j 4 D adcdPastwf: e 4().\OO 





· 

1 
Treattntnt 

Sollpll 
(uJIeRtll) 

SuD Deptb 

lDem;tded p~ A i-o:'io-
Degn¡cled Pasture A 10-20 
De Pasturt A 20-40 
~Puturc A 40-100 

t ~ded Pasture B 0--10 
1 De Pasture R ln-20 

CyUn. 
No, 

+--¡ 
;: 
1 
4 

Bulk denslty 
,*,le:ata atde 1 

Cylla. No. 

--084 S 

098 6 
106 7 
0,68 g 

I 1 De~aded Paswre B 20-40 I 
I Demt.dedP.uturtt B 40-100 1 I 
1 fl)c)¡;l'adedPw;rure e O-t{l 
! Pasture e 10·20 
I d Pasture e 20wMl: 
1 De cdrasrurll e 40-100 
:2 De raded PllSture A 1 0-20 
2 De a~ Pasture A 20-40 
2 I De2Bded Putllre A 40-100 
2 Degraóed Pasture B 0-10 
2 ade<! PntlUe B 10·20 
2 De ded I'asture B 2\).4(} 
2 De Pasl\lr~ 11 40· t 00 
2 Degrllded Pasture e 0-10 
2 ~Puture e 10.20 
2 ded P:l.Sture e 20-40 
:2 PUMe e 4O-l00 
3 DcJUllded Pamne A 0-10 
:3 De td PHture A 10-20 
3 De Pastute A 20-40 
3 Dt: p¡l$Últe A 4Ó-lOO 
"3 De~ Pasture 8 GwIO 
3 o ded Pastun: B 10..20 
3 D6mded Pastme B 20..40 
3 Degraded rastuIe B 40-100 

1_ p",,,", e 10-10 
3 l~dPaslurc e 110--20 
3 Degnuled Pasturc e 2040 
3 De Pasture e 40-100 
4 De ad«! PuNte A 0-10 
-4 D radcd Pasl\I«: A 10·20 
4 radcd Putute A 2640 
4 ~ Pasture A 40.100 
4 legtaded PIiI.!rtUr(: B 0.10 

-4 Dem5ted P6ItlIIe B 10-20 
4 íD;;:;tk"fPunrre B 20-40 
4 De:aded Pastun:: B 40-100 
4 () Paswre e (}-1O 
-4 Plsture e 1().20 
-4 DmJldcd Pasture e 2{).4t} 
4 Degraded Pwllte e 4íl-l00 

11. 
14 

IT 
16 

25 
2. 
.1.? 

" 

Q,M 
Qi!Z 
!!M 
0,8:4 

QJ!.! 
.!Jl 
~-'~ 
0,65 

.!1Q. 
~ 
1.27 
,~6 

17 
18 

.!!!. 
2J) 

29 

'" 11 
32 

:!l 
.Q 
:!l 
44 

----~ .. " ~~~-
nutk du,lty f Cylln. No. 

e.fln .•• $Ide 2 

~ 
1.U2 

~ 
0.87 

o» 
U!.!. 
~ 
0,61 

9 
10 

!.!. 
12 

.ll 
22 

~ 
2~~ 

~ 
34 
3s 
.3§ 

~ 
~ 
~ .. 

Ru.lk deodty 
tulieata sldlt 3 

Q2!! 
~ 
lJ! 
0,66 

0,% 
0,90 

º2I 
t},i¡S 

Bullo denslty mun 
pe .. ealluta 

-

O,9C 

._'" 
0,82 
0,86 

~ 
LQ! 
0,S1 
0.69 
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Blot;k Trtatuuat Sun plt 
5011 rh!ptb 

Cylhs. B.lk d«Ullty cyUn. No. . Bulk d«llllty Cylln.No. 
Butk de,nUy B,,¡Ik denslty rota,. 

(caJkata) No. tallcata llde 1 (alicata Jide 1 <:alk1lta ,¡de 3 per Cllllcata 

• 1 ved Mix For. Rank A 0-10 205 1,14 209 lO, 2ll 102 10 
4 1 ved Mix FOL Bank A 10-20 206 10') 210 10') 214 100 10 
4 1 MixFor.Bank A 20-40 207 128 2ll 131 215 115 1.2 
4 Imprnvcd Mix Fót, Bank A 40-100 208 1.31 212 129 216 1.21 1,' 
4 Ilmproved Mix For. Bank B 0-10 
4 I Impro\'td Míx FQr. Sanli B 10.20 
4 IIItlpI;wed Mi>: For. Bank B 20-4() 

4 !Jmproved Mix For. Aank B 40-100 
4 I!ll'Ip1"Qved Mix For. Bank e 0"10 
4 Umproyed Mix FOl'. Bani e 10·20 
4 Ilmproved Mix Por" Bank e 20-4' 
4 !J~ Mix For. Bank e 4fJ...IOO 
4 Ux;.¡¡ 1 M!xcd Forragc !hnk A 0-10 229 .85 233 o 8~ 237 .90 O,, , Local Mixed FOITllIZe Bank A lO-m 130 0,98 234 '7' 238 OSS 0' 
4 tocal Mixed Forra e &nk A 20-40 231 114 l35 104 239 118 11 
4 Loca! Mix.cd Fana e Bank A 40-100 232 0'9 236 019 '40 089 •• 4 Local Mixod FUM B"" B 0-10 
4 Local Mixec1 Fonnge Dank B lQ.20 

• Local Mixed FonaK<! Rank B 20-4' 
4 !..«a! Mixed Forrage Bank B 40-100 
4 Local Mixed Forrage l:hnk e 0-," 
4 Local Mixed Fornlge Bank: e lf) .. 20 
4 Local Mix.cd Fort'II Bank e 20-40 
4 Local Mied Forra ."" e 40.100 
4 Mooocultive A 0-10 lBl lió 1" 1.05 189 092 1,( 
4 Monocultive A 10-2Q 182 104 186 1,00 lOO 0,95 1,( 

4 Mooocultive A 20-40 183 0% 181 105 191 IOB " 4 Monocultive A 40·HIO 18. 117 18& 131 1~2 127 l.: 
4 Mooocultive B 0-10 
4 Monocultive B 10-20 
4 MOl'lOCUltive B 20-40 
4 MllfIIX:uh¡ve B 40-100 
4 Monoeuhivc e 0-10 
4 Mornx:ultive e 10-20 
4 MOfIocuItl\lc e 20-40 
4 Monocumve e 40-100 
4 NaturatEegeneration A 0-10 m 1~0 197 I 4 201 0,70 l,1 
4 N_I ion A JO·20 194 141 19& 1,41 202 I I~ l,: 
4 Natural Re rarion A 20-40 .. , 099 199 125 203 1 35 1, 
4 Natural Re ration A 40-100 , .. 099 200 095 204 lOS 1,1 
4 Natural Re emúon B <>-10 
4 Natural Re ration B 10-20 
4 Natural R(l!il<meration B 20-40 
4 Natural Regencration B 40-100 
4 Natural Regenel'liluon e 0-10 
4 Natural Regenenttion e 10-20 
4 Natural (Wgdleratioo e 20-40 
4 Natural Rel1eneratlón e 40-100 



~~-~--

Bl~k Tnatmcot 

---.?_ 1I!I,lPftlved Mi_f!.)1'· Bank. 

, 
IIll)proved M¡¡(For. Sap. 

3 ll~---;éd Mix Fot. Hank 
In ved Mix FOt. Dan1c 
1m M¡x For. B~ 
Loca! Mixcd F el 

J to.;:al Mí.xed Forra e 
Local Mixed Form Bank 
Local Mixed Forrage: 

l 

Natural Re 
Natural Re 
NaluralRe 

1 N¡;luralRe 
3 Naturnl Re 

"'Ia~'''' ., .... 

¡---:¡--

H 

'onk 

f arrase San\: 

~---r-- ----~-- ----¡-- ------ -~-~---¡~--- ~-- --- -, ----

Soil pit 
(calkata) 

-.!;.. 

..A.. 

..A.. 

..A.. 
B 

A 

A 

Sol! Utptb 

:.!-º---

100 

10-; 
20-40 
4{)-100 

0.1 

·'0 

'20-40 

40-100 
o:¡¡-
lO.: 
20-40 
40-100 

0.'_0_ 

~ 

tO·2(} 
20-40 
40·100 
)·10 

:00 

100 
i.l:O 

,=-:f9 

CyUD. 
N •. 

1b9 
l7{j 

JI 

146 
141 

~ 

BuIk d.oslty 
calicata $Ide 1 

0,87 

1,04 
0,99 

O.7~ 

...1.!! 
-ill 
1,~1 

0,79 
0,94 

0.&6 

Cylio. No. 

1_40 

m 
17. 
175 
176 

150 
151 

~ 

'62 
.J.§. 

164 

Blllk de8$ity 
caliCata $id!!: 1 

Cylin.No. 

~091 ___ 14 

1,36 

0,99 

n,'" 
_ (},?2 

~ 
~ 
~2 

~ 
L.!2. 
1,14 

14 

~ 
15' 

-1?~ 

.J..§! 
'68 

8u.lk denllilty 
ealkatll tlde J 

!p6 
O.~ 

b!.! 
1,24 

_},~6 

.Jj 
1, 

Bulk dm,ity !lwan 
percallnta 

0,95 
0,98 
0,75 

.. 1li 
--111 
~ 
-.!.,i2 

1,11 
{,B 

G,l 
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B""'" Tnatmrat SoUplt 
Solll>eplb 

CyUa. Bulk den,U)' 
Cylln.No. 

Bu.llo. dCRstty 
Cylln.No. 

Bulk deu.sUr Bulk deosll)' mUR 
(UUcahi) N .. HlIc.t ... ¡de t callcltl slde 1 calicata ride 3 pu caUtata , ,fmproved Míx For. Bank A 0-10 •• 087 " 0,88 " 0,73 083 , lruproved Mi. FOf. BlInk A 10.20 SO 07' 54 0,90 " on .&1 , Improved Mix For, nank A 2040 " 072 S5 .7. " .84 07S 

2 IhllPruved Mix Fot. Bank A 40-100 S, OliO 56 061 60 065 06' , !I~() ... ed Mix FOf. Bank B 0-10 , 1 roved Mur FOf. Bank B 10-20 
2 1 roved Mu: For. Bank B 2().4() 
2 Impro.ved Mix For. Bank B 40..100 
2 Jmpm.ved Mix For. Bank e 0.10 
2 1 tUI Mix For. aank e }().20 
2 Improved Míx Fot. Bank e 20-40 
2 lm¡novedMixFOf. Bek e 4().IOO 
2 Loctl Mixed Fomlte Bank A o.ro 10' 0'3 lIJ .68 117 080 071 
2 Local Mixed Forragt:! Bank A 1()..20 110 on 114 .8' 118 088 084 
2 Local Míxed FOfl'a1{e Sank A 2040 111 0,80 "S 08$ 11. 09. O •• 
2 Loc."Il MiKed Fcmge Bank A 40-100 ll2 0'6 n. 0.7 120 073 069 
2 Local Mixed Forraw: Bank B 0-10 
2 Local Mixed Forrage Sanl!. B 10-2fl 
2 Local Mixed F~Bank B 2040 
2 Local Mixed F~Bauk B 40-100 
2 Loa.I Mixed f~ Baok e o-ro 
2 Looal Mixed Fom a.nI< e t(J...ZO 
2 Lou.lMixed F 'cBank e 20-40 
2 lAca] Mixed Forra "'.k e 41)·100 
2 Monccultive A <).10 61 101 'S 099 69 0'3 098 
2 Monocultive A 10-20 62 093 66 095 70 096 09S 
2 Monocultive A 2040 63 l33 67 127 71 12' 1,3<> 
2 Monocultive A 40-100 64 142 " 133 n 136 137 
2 Mouucultivl!! B <),10 
2 Monocultive a 1{i..20 , Monucullive a 20"0 
2 MonócltitiVe B 40-100 , Monocultivc e 0-10 
2 Mooocultive e 10·20 
2 MouocuItive e 20·4{) 
2 Mrmocullive e 4()...IOO 
2 Natural Regeneration A O·JI) 73 093 77 U,88 " 089 0,90 
2 NatuulRegeneration A lQ..l{l 7. 122 78 123 ., 120 122 , Natural ~egenemlion A 2().4() 75 1.21 7' 120 " 122 121 
2 Natural enemlion A 4Q..lOO 7. I,f< 80 J,l8: 84 "5 llQ 
2 Natural Re enern!ion B 0-10 
2 Nlltural Re enertlUOR B 10-20 
2 """"IR enerlltion B 20-40 
2 Natural ncralitm B 4()...IOO 
2 Natural Re: .... e <),10 
2 NaturtllR e!le'raucm e lÓ-20 
2 Nltture! Re:~eneralion e 2040 
2 Natural Re~nenIÜon e 4(}..100 
3 As!x:íaticm A <),10 121 089 l2S 099 12' 099 09. 

_ 3 Asociation A 10-20 122 098 12. 097 13" 099 098 
3 A$OCÍiuion A 2().4() 123 13& 127 1~6 IJI 134 1,36 
3 Asociatinn A 40-100 124 1.44 128 US 132 105 1.28 
3 Asociation B 0-10 
3 Asodalion B 10·20 
l Asociation B 2().4() 
l Asociation B 4()..lOO 
3 Aióc¡¡¡tion e 0-10 
3 Asc>ciatlon e lG-20 
3 ASOctalion e 20·40 
J A!Wciatioo e 40-100 

~ -~~~"'"""'"~""""'...,""",~~"" 
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Newly Estahlished S)'.j~n15 D0rlo - oMgiQllI bulk de~s!ty vabws: pe!' erlindel' ~~~~_~. _ ~ ____ ~~ ___ _ 

" '" I I Block 

f-----c-
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r ' ..J.. 
..J.. , 

Tl'ealment 

ixed FC!l'f'age Bank 
~,()(:!I.JM~~EqtTl1g;::Bao:I! 

1"'" 
~~ill~T' 

looocu¡Ú~e 

latural 

~allm1 

son pit 
(eaUcata) 

Snll Deptb 
Cylifl, 
N,. 

Bulk deuslty 
calil:lI.ta slde 1 

CyliILNo. 
Bll!kdtnshy 

nlluta dde:2 
1 Cylin. No. Bulk dtusity Bulk dentlty mun 

ClIIlicata sltkt 3 per ullutll 
, I . "---o 
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-W 
~ 
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40-100 
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: -3 , 
calicata étthmU 60c cortluntl 60c ceUtmtl 60c nttbmtl 60c ctthm 2_ 

lB, llybr 1)+ A, piluoi (18744)-¡A 55,~_ 21,91 34.O! 155 48,67 19,07 .. 29,60___ 1,35.. 
lB, Hybr 1)+ A,p!llloi (18744).170,16 135,83 134,33 13,49 161,01 131,19 ]29,88 ___ . )3,0"-_ 
lB, lIybr )+A, Ítúoi(18144 30,93 5,05 25,89 0,40 26,92 4,39 22,53 0,35 

[ula'o 360(1) 78,28 3524 43,04 3,92 5707 25,10 31,38 _ 2,86 
Braclúari" ¡¡ brid Mulato 36061 n,n 30 15 4762 4,47 56,70 21,98 34,72 3,26 
n_ .•. _'.~~":_ 1I • .L '., 'Muiato3(06)) ?7.!!}_ 31-,89 _____ 4303 4,06 5681 25,44 31,37 2,?~ 

)egradcd Pasture A 58,31 29,87 28.44 :2 33 42,56 21,80 20,75 1.85 
lPasIure B 49,49 30,61 18,88 5,08 36,12 22,34 13,78 3,71 
i Pasture e 5933 32,ll 27,22 6,83 4330 23,44 19,87 4,99 

·or, llAnIc Improved Mana_ A 46,95 13,99 32,95 9,35 32,25 9,61 22,64 6,42 
'or, Ilank Improved nI B 7831 40,39 37,91 2,87 53,79 27,75 26,04 1,97 

Ipor, Bonk lmprovedManagement e _ IQ3,74 __ .61,8_7___ 41,87 6,12 7126 42,50 28,76 4,20 
'Fora .. Bonk toc.l ManaRemen! A 67,89 3020 37,69 3,69 5229 23,26 29,03 2,84 ! 

Fora .. SonkLocalManagcmem B 67,66 29,27 38,3& 4,84 52,\\ 2255 29,56 3,73 I 
ro_ Bonk Local M ! e 74,59 29,27 45,31 3,64 57,44 2255 34,90 2,M 
Natural Regenenrtion A 29,91 28,83 107 2,69 25,25 24.34 0.91 2,27 
Natural Regenerntion B 25,26 17,84 7,42 170 2\,33 \5,06 6,26 \ 43 
Natural R_ion ¡e 72 22 30,99 4123 452 60,97 2617 34,81 l1J!L 

For BIUl 
For 
For, 
forsge 
:'orage 

Qrage 

fatora 

~ 
¡atUfa 

BLOQ~~ -4 
tratamiento caI.lcata ctthmt1 60c coxtluntl 60c cethmtl nuc IHUURtl O~IC 

16061)+ A, pintoi (\8744) A 12,19 24,25 47,94 2,32 
.1)+ A, pintoi(I&744) B 43,% 1\,88 32,08 \ 2\ 

)+ A, pintoi (18744) e 73 74 36,6& 37,06 4,60 

)w.1ul'e 

lwa 
¡::;;;;;; 

A 97,78 _ 47,82 49,97 6,53 
Illl,2! 
¡¡ói 42 4854 52,88 6,56 
¡.s 1,35 25,34 2601 661 

34,29 26,60 6,06 

61, 
B 33,74 
e 99,65 

21,87 126,54 12,24 
\28,00 139,54 13,84 
33,0' 

'1954 
23 36 
3090 
31,92 
2\,70 
27,32 

40,46 

~ 
~ 
138,3l 
3965 4,1 
39,97 287 
6,42 4,62 
59,19 5,63 

ctthmll _ 

53,51 
32,58 
54,66 
67,96 
177,3~ 
70,49 
40,l2 
47,56 

137,81 
53,89 
5983 
3855 
38,08 
48,52 
50,17 
52,22 
28,57 
84,39 

17,97 
8,81 
27,19 
33,23 

141.61.. 
133,14 
19,80 

15,59 
16,38 
21,67 
22,38 
18,38 
23,14 

134,27 

60< ceth.rutl 63f 
35,54 
23,78 
27,47 
34,73 

135,68 

1
36

'75 20,32 
20,78 

120,73 

~
7, 

3385 
5,43 

150,13 

nUtunt2 6{k-

1,72 
0,90 
3,41 

~!~1 
15,20 
11,56 
j5J; 

11, 

'*
3,0, 

425 
1,41 
2,01 

2,95 
2,88 
2,43 
3,9\ 

14,77 



1)+ A, pinto, ( 

;1 PastUre 
:1 PMture 
lPasture 

FOf,BankI 
For, Bank 1 
~or. BankJ 
loral! Ban 
tora,se Bank Loca 

Loe. 
Natural 
Natural 
Natural 

~ 
plntoi (11 

> 36061) 
> 36061) 
036061) 

_. 
R,lIybrid 36061 tt A, pin'oi (18744 
B,lIvbrld 36061 + A, mol 18744 
lB. 1I.1>rid 36061 tt A, oÍllloi 18744 
Brachiaria Hvbrid Mula10 360611. 
B"",hiaria Hybrld (Mulato 3(061) 
Bruhiaria Hybrid (Mularo 36061) 
Degraded Pasture 
Degnuled Pasture 
Degnuled Pasture 
For, Bank Improved Mana_ 
F'or, Bank Improwd Managemetll 
For, Bank _d Man •• """,", 
FOfO" Bank Local Mona_ 
rOfO"" Banlc Local ~_ 
f'oraae Bartk Local Mana~ement 
Natural Reaeneration 
Natura] Re.Renerution 
Natural Re~ation 

._~ 

Experimento Dagua, Laderas Andinas, Colombia 
Listado de Variables de Carbono Acumulado de 40-100 cm 

BLOQUE d l • 
cancata _1 IíOc roxtluntl 60c «tluntl 60c I ntthmtl líO. ctthmt2 60c 

A 61 
R 9',6 
e 61,06 
lA 46,81 
lB 82,06 
Le 72,72 
lA 

calicata cttluntl 60c 
A 74,25 
Il 76,61 
e 7562 
A 7650 
B 5648 
e 9585 
A 43,11 
R 59,55 
e 5536 
A 6015 
B 52,81 
e 4280 
A 71,33 
B 60,59 
e 69,87 
A 80,66 
B 13654 
e 6948 

--

24,74 
47,93 
2169 
2150 
41,48 

!!tl 
47.1 
37,97 

24~ 

co:rtJuntt 60e 
3046 
3999 
3556 
4985 
2661 
5901 
2302 
3571 
3012 
2945 
24,08 
16,11 
19,74 
2552 
2911 
3751 
4318 

~-º.29 ._-

75 
39,37 
25,30 
40 59 
30,56 

~ 
43,42 
4228 
41,08 

1,70 

l,54 
1,96 
2,59 
6,79 
1,46 
4,~ 

73 
,24 

5,04 
4,13 
1,70 

BLOQUE-2 
cetbnrtl 60c ntthmtl 60c 

4379 3,1.9 
36.62 3,87 
4006 4,12 
2666 5,31 
2987 2.83 
3685 6,67 
20,09 0,36 
2384 1,37 
2324 0,92 
31,30 277 
2813 2,28 
26,69 1,42 
51,59 334 
35,07 312 
40,76 3,53 
43,15 399 
93,36 5,09 
39,19 2,94 

1,39 
67,25 
42,92 
30,07 
52, 
46, 

17 
.,,'),41 

63,99 
56,25 
45,83 

cttIunt2 IíOc 
56,43 
58,22 
57,47 
59,34 
43,81 
74,35 
39,02 
53,89 
50,11 
60,75 
52,81 
42,80 
56,88 

48,31 
5571 
55,18 
93,41 
47,53 

! 1 y:2 

122,59 
18,01 

118,77 
17,39 
,33,69 
15,2l 
13,82 

3,49 
.6,73 
11,87 

133,56 
26,61 
17,04 

60c 

~QUhmt2 6tk 
23,15 
30,39 
27,03 
38,67 
20,64 
45,77 
20,84 
32,32 
27,26 
29,45 
24,08 
16,11 
15,74 
20,35 
23,21 
25,66 
29,54 
20,72 

ct'thmt2 60c 
60,75 
62,86 
25,60 
26,00 
3356 
27,67 
16,26 

~.39 

23,71 
2475 
24,54 
30,43 
29,64 
28,79 

«tIunt2 OO. 
3328 
2783 
3044 
20,68 
23 17 
28,58 
1818 
2158 
2285 
3J,30 
28,73 
26,69 
41,14 
27/>6 
32,50 
29,52 
63,87 
26,81 

n«hmt2 60c 
2,63 

ill 
.d2.. 
1,82 

14,78 
1,02 
¡,61 

1,4: 
10,42 

~ 
0,76 
0,53 
354 
2,89 
1,19 

ntthmtZ 6tk 
2,42 
294 
3,13 
412 
2,19 
5,17 
0,33 
1,42 
0,83 
2,71 
2,28 
1.42 
2,67 
2,49 
2,81 
2,73 
3,49 
2.01 



BLOQUE =3 

tratamiento calicata ctthmtl 4lk coxtluntl 40c cetltnttl 40e ntthmtl 40c ctthmt2 40< co:drunt2 40<: cethmt2 40c nttbmt2 40c 
ll, Hybrid (36061}+ A, pintoi (18744) A 47,54 36,61 10,93 315 47,54 36,61 10,93 3,15 
B, lIybrid (3606])+ A, pintoi (8744) B 14460 105,58 39,03 9,99 144,60 lOS 58 3903 9,99 

.B, Hybrid (36061 + A, pínro) (18744) e 14425 100,33 43,92 9,07 144,25 100,33 43,92 9,07 

llrochiaria Hvbrid Mulato 36061 A 4212 3319 8,93 2,90 42,12 33,19 8,93 2,90 
llrachiaria lIybrid Mulato 36061) n 145,94 104,89 41,05 9,58 145,94 104,89 41,05 9,58 
llrach)aria Hvbrid (Mulato 36061 ) e 187,16 130,97 56,19 12,94 187 16 130,97 56,19 12.94 

DegradcdPasture A 40,06 30,92 9,14 3,23 40,06 30,92 9,14 3,23 

Pasturc B 12680 98,54 2&,26 10,74 126,&0 98,54 28,26 10,74 

Degraded Pastore e 134,53 101,02 33,51 10,13 134,53 101,02 33,51 10,13 

FOf, Bank (mproved Manoaement A 39,27 2916 10,11 295 39,27 29,16 10,11 2,95 

Fol', Bank Improved Mal1agcroent B 11798 8774 30,24 8,62 117,98 8774 30,24 8,62 

For Bank Imoroved ManallCment e 12682 87,60 3922 9,12 12682 87,60 39,22 9,12 

Forage Bank Local Management A 48,04 37,04 10,99 365 48,04 3704 1Q,99 3,65 

Fo ..... llank Local Mana.emenl B 151,75 10& 04 43,71 11,23 ISI7S 10804 43,71 11 23 
Forage Bllnk Local Management e 152,84 11072 42,12 11,95 152,84 11072 4212 11,95 
Natural Re~enerati(m A 5053 4004 1049 3,57 50,53 40,04 10,49 3,57 

Natural Regeneration B 125,84 85,00 4084 761 125,84 8500 40,84 7,61 
Natural RegeneratiQn e 142,64 9817 44,48 1082 142,64 98,17 44,48 10,82 

BLOQUE 4 
tratamiento caBeata cttbmt1 4lk OO1thBltl 40c utbmtl 40c ntthmtl 40c .tthmt:! 40. éOl.tluttt2 4ik .. tlunt2 40c ntthmt2 4lk 

ll, Hvbrid (360611+ A. ointoí (8744) A 35,24 3182 3,42 3,20 3524 3182 3,42 3,20 
B, Hyhnd (36061)+ A, píntoi (18744) B 100,57 68,25 3232 6,62 100,51 6825 32,32 6,62 
n, Hvbrid (36061)+ A. »¡ntoí (18744) e 142,59 102,83 39,76 Il 54 142,59 102,83 39,76 11,54 
Brachiarin Hybrid (Mulato 360(1) A 46,12 33,76 12,36 3,65 46,12 33,76 12,36 3,65 
Brachiaria Hybrid (Mulato 36(61) B 180,06 138,44 41,62 12,94 180,06 138,44 41,62 12,94 

Brachiariallybrid (Mulato 36061) e 185,64 13272 52,92 11,22 18564 132,72 52,92 11,22 
Degraded Pasture A 31,71 2683 4,87 3,26 31,71 26,&3 4,87 3.26 
I Dc2raded Pasture II 118,84 90A2 28,42 11,48 118,84 9042 28,42 11,48 
Degreded Pasto re e 13358 9792 3566 13 20 133,58 97,92 35,66 13,20 
For. Bank Improved Manage:ment A 311,04 33,27 4,77 3,37 38,04 33,27 4,77 3,37 

For. Bank lmproved MIln!l~~met1t B 140,65 lOS 96 34,69 11 .19 140,65 105,96 34,69 11,39 
For, Bank Improved Man.semen! e 15482 11298 41,84 9,96 154 82 112,98 41,84 9,96 

Forase eank Local Managemen! A 34,81 30,26 455 2,94 3481 30,26 455 294 
FOtaRe Hanl: Local Management B 128,64 98,79 2986 10.46 128,64 9879 2986 10,46 
Fomg. eank Local Managemen! e 146,89 106,42 4047 10&0 146,89 106,42 40,47 10,80 

Natural Relileneration A 3898 27,69 11,29 2,59 38,98 2769 11,29 2,59 
Natural~c:generation B 144 83 101,44 43,39 10,59 144,83 101.44 43,39 10,59 
Natural Regeneration e 15770 lO2,26 55,44 10,87 157,7Q 102,26 55,44 10,87 



Experimento Dagua, Laderas Andinas, Colombia 
Listado de Valiables de Carbono Acumulado a 0-40 cm metodos 1 y 2 

DLOQliE-l 
tratamiento Calicata .l1hmtl 40. "".duntl 40< cedun.1 40. nl1hmll 40. cl1hmtl 40. cOlthmt2 40e cethlntl 40c nttiuntl 40c 

B,Hvbrid(36061)+A,~n~(18744) A 45,92 33,22 1270 2,67 4592 33,22 12,70 2,67 
B, Hybrid (36061)+ A, píntoi (1R744) B 188,67 121 80 66 88 10,35 18867 12180 66,88 10,35 
B Hvbrid (36061)+ A, pintoí (18744) e 176,65 119,29 5736 10,04 176,65 119,29 57,36 10,04 
Brachiaria Hybrid (Mulato 36061) A 2855 25,56 299 203 2855 2556 2,99 2,03 
Dracmaria Hvbrid (Mulato 36061 ) B 13147 98,32 3315 &,83 13147 9832 33,15 8,83 : 
flrachiaria Hybrid (M"lato 36061) e 163,79 123,19 40,61 10,48 163 79 123,19 40,61 10,48 
[)cgraded Pasture A 41,19 31,89 9,90 3,16 4179 31,89 9,90 3,16 
Dearaded Pasture B 1.54,04 12662 2742 12,34 154,04 12662 2742 12,34 • 

De¡¡raded Pasture e 182,76 140,39 42,37 11,69 18276 14039 42,37 11,69 
For, Bank Improved Ma_",,! A 35,20 31,68 352 2,73 3520 3168 3,52 2,73 
For, Bank lmproved Management D 13968 119,85 19,83 9,16 139,68 119,85 19,83 9,16 
For Bank lmproved Management e 9318 6255 3063 470 9318 62 55 3063 4,70 
Fora;¡. aank Local M .... emen' A 4551 33,11 12,40 2,51 4551 33,11 12,40 2,51 
Forage Baok Local Management B 19363 144,41 49,23 11,32 19363 14441 49,23 11,32 
Forage Bank Local Mana.ement e 144 74 101,51 37,23 846 14414 107,51 37,23 8,46 
Natural Relleneration A 49,31 3192 ll,39 3,31 4931 3792 11,39 3,31 
Natural Regeneratiou B 179,04 135,41 43,62 10,25 17904 135,41 4:1,62 10,25 
Natural Re2eueration e 196,33 147,80 48,53 12,37 196 33 147,80 48,53 12,37 

BLOQUE 1 
tratamiento calicata <Idunlt 40c coxtluntl 40c ""dunU 40. ntthnttl 40c cl1hmtl 40c eosthmU 40c eeduntl 40c ntthmt2 "Oc 

B, Hybrid (36061)+ A, pintoi(l8744) A 44,17 34,49 9,69 3,46 4417 34,49 9,69 3,46 
D, llybrid (360611+ A, oíntoí (18744) B 157,20 123,16 3404 10,32 157,20 123.16 34,04 10,32 
B, Hybrid (36061)+ A, "¡ntci (18744) e 179,52 130.10 4942 11,81 179,52 130,10 49,42 11,81 
Brachiaria Hybrid (Mulata 36061) A 5215 42,02 1013 3,54 5215 42,02 lO 13 354 
Drachiaria Hvbrid (Mulato 36061) B 134 65 110,46 24,18 9,71 13465 1I0,46 24 18 9,71 
Brachiaria Hybrid (Mulato 36061) e 229,82 200,73 29,09 15,74 22982 200,73 29,09 15,74 

P9.5ture A 37,97 2880 9,17 2,85 3797 28,80 9,17 2,85 
Deoraded Pasturc B 115,30 9311 22.19 8,69 11530 93,11 22,19 8,69 
Degraded Pasture e 150,55 11953 3103 10 12 15055 119,53 3103 10,12 

For Dank !moroved Man."Olcnt A 48,64 36,85 II 79 3,07 4864 3685 ti 79 3,07 
For Dank Improved Mana_en! B 174,00 138,61 35,39 1241 174,00 138,61 3539 12,41 
FOf, Bank lmproved Manogemen! e 17848 130,07 48,41 1129 178,48 130,Q7 48,41 11,29 
ForaRC: Bank Local Management A 44,84 33,60 11,23 262 44,84 33,60 11,23 2,62 
FOfag, Dank Local Management Il 14533 99,22 4612 9,86 14533 99,22 46,12 9,86 

For~e Bank Local ManaRement e 157,79 11551 42,28 910 15779 115,51 4228 9,10 
Natural Regeneration A 48,74 39,28 9,46 3,44 4874 3928 946 3,44 
Naturlil Re.liteneratton B 175,26 131,26 4400 1202 175,26 13126 44,00 12,02 
Natural Regeneration e 174,13 127,65 46,48 10,9& 174,13 127,65 46,48 10,98 
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BLOQUE =3 
tratamiento calicata 1 cttbmt11 coxthmUI cethmtllnttbmlllcttbmt21 coxthmtZI cethmt21nlthmt2 

B, Hybrid (36061)+ A, pintoi (18744) A 1162,95 196,07 166,88 18,57 1155,70 193,23 162.47 18.37 
B. Hybrid (36061)+ A, pintoi (18744) B 1186,14 1119,64 166,50 111,23 1177,04 1114,99 162,05 110,78 
B. Hybrid (36061)+ A, pintol (18744) e 1144,31 189.59 154,72 17,86 1140,30 188,94 15L36 17,80 
Bracmari. Hybrid (Mulato 36061) A 1203,57 1126,30 177,27 112,35 1181,36 1116,75 165,61 111,19 
Bracmaria Hybrid (Mulato 3606!l B 1184,22 1105,58 178,64 111,42 1163,15 197,41 165,74 110,21 
Braem.ria Hybfi<:1iMu]¡¡to 36061) e 1221,40 1137,45 183,94 114,09 1200,29 1128,00 172,29 112.99 
De¡¡raded Posture A 1157,06 1104.92 152,14 110,61 1141,30 196,85 144,46 19,92 
Degraded Pasture B 1152.19 I! 10,03 142.16 113,47 1138,81 1101,76 137,06 112,09 
De¡¡,raded Pa,ture e 1159,28 [108,13 151,15 114,47 1143,25 199,45 143,80 112,62 
For. Bank Improved ManaR.ment A 1148,22 181,96 166,25 116,86 1133,52 177,5R 155,93 11;!J13 
For, Bank Improved M~ement B 1162.10 IJO~º9 161,61 12,18 1145,18 10>5,44 149,73 18,28 
For. Bank Impt'()'lled Monagement e 1195,16 1130,71 164,45 113,00 1\62,68 Illl ,34 151,34 111.08 
Forage Bank I-ocal Management A 1203,58 1129,07 174,51 113,97 1187,98 1122,13 165,85 113,12 
For.ge Bank Local Management B 1172,48 1101.30 171,l8 112,47 1156,93 194,57 162,36 111.36 
Forag. Bank Local MlIllllgement e 1186.69 1114,17 172,52 112,55 1169,55 1107,44 162,1I 11l,72 
Natural Regeneration A 1146,68 1118.36 128,32 I! 1,34 1142,02 1113,87 128,15 110,92 
Natural R-"eration B 1117,30 174,72 142,58 16,72 1113,36 171,94 141,43 16,45 
Natural Re~enera!Íon e 1182,43 1107,80 174,63 112,85 1171,18 1102.97 168,21 112.15 

BLOQUE = 4 
tratamiento 1 calicata 1 ctthmtll Cflxlhmtll cethmtll nttbmtll ctthmt21 eoxtbmt21 celhmt21 ntthmt2 

B. Hvbrid (36061)+ A, pintoi (I8744) lA 169,09 192.32 76,77 9,31 150,41 186.04 64.37 8.71 
B, Hybrid (36061)+ A. pintoi (18744) lB 121,28 163,11 58,18 6,07 109,91 160,03 49,88 5,76 
B,lIybrid (36061)+ A, pintoi (18744) le 177,92 1120,29 57,63 14,12 158,84 1110,79 48.04 12.93 
Brachiaria Ifybrid (M1llato 36061) A 233,91 1147.79 86,12 15.74 204,09 1133,21 70.S8 13,75 

Bracbiaria liybrid (Mul't<>36ü61) B 259,12 1172.99 86,13 18,04 225,19 1154,72 70,47 15,76 
Brachlaria Hybrld iMufat(36061) e 229.24 1140,41 88,83 14.60 198,31 1125.61 72,70 12,60 
De¡¡,raded Posture A 137,I~J92,84 44,35 15,55 125,95 187,30 38.66 14.10 
Degraded Po.ture B 156,08 1105,08 51,00 15,24 142,76 197,58 45,18 13.91 
De¡¡,raded Pasture e 151,50 198,75 52.76 l2.07 140,91 193.96 46,95 11.58 
For. Bank In1proved Management A 185.46 I! 19.17 66,30 13.99 171,81 1113.51 58,30 13.22 
Fúr, Bank Illljl!aved Manas..ement B 183,08~113,30 69,78 14,01 167.92 1106,61 61.31 12.93 
For. Baok Improved Managcment e 155,82 1100.36 55,46 7,65 146,05 196,41 49,64 7,30 
Forag. 13ank IJ>CaIManagement A 161,13 \107,44 53,69 11,34 144,89 1100,45 44,44 10,48 

Foroge Bank Local Mimagement B 165,13 1101.06 64,07 11,80 144,44 191,83 52,62 10,54 
Forage Bank Local Management e 179,17 1113.14 66.03 12.26 157,78 1103,60 54,18 11,03 
Natural Regenera!Íún A 164.47 190.13 74,34 9,92 155,02 186.81 68,22 9,48 

Natural Regeneration B 150,02 1107,75 42,27 13,03 144,86 1103,56 41.29 12,32 
Natural Regeneration e 222,08 1123.00 99.08 14,22 206,82 1116,81 90,01 13,35 
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Experimento DO'rio, Lade ..... Andinas, Colombia 
Listado d. Calicata con peso Mínimo Laderas Andinas método 2 

BLOQliE-l· _.to _la 
.... fu.dl4ad I poIeruldad I po.derl I ...... 1. 

Far. Bank lJnpro'v«i ~ A (0-10) 10,83 U2,66 
Por, Bank Improved M~ A (10-20) O,SI 1 8Q,54 
For, Bank lmproved Managcment A (20-40) 0,78 2 155,50 
For, Bd Improved Managemmt lA (41)·100) 0,62 6371,64 

I 

I peoomin I 
600,34 1 
690.34 i 

690,34 : 
690,34 I 



Experimento Davio, Laderas Andinas, Colomb,ia 
listado de VariabIe. d. almmetodo.ly2 

tratamiento ~alicat. cttbmU co:tlbrnU cethmt1 ntthmtl ctthmtl rodhmt2 cethmtl nUbmt2 
d (36<)61 + A. pmtQ; (18744) A 159,55 125,58 33,97 1695 BO 07 102,24 27,83 14 19 1 
d (36061)+ A, pintoi (187441 B 130,56 83,88 46,68 11,29 100,51 70,57 29!J4 9,26 1 

W+ A. ...... i.l!.!?44) e 2W,77 152,40 68,36 1&,59 180,55 121,87 58,67 15,54 
i06iY A 169,12 123,35 ,45,77 14,82 m,08 95,79 37,29 1276 

, 172,44 l33,43 39,01 16,83 125,93 9196 27,91 12,32 
,36061) 

[A 
IP.a.s~ 

FOE Bank 1 
Fo< Bankhn 1 
Fot Bank edl 
FOfa ~ Bank I..oea:: 

l.oca ~ 
~ 
Natural 
Natura 

e 

1141,10 79,25 61,85 9,81 106,81 70,03 36,78 8,82 
182,58 138,34 44,24 17.8 168 12 128,77 39,34 1623 

[167,24 
128,93 
151,45 
20501 
192,85 
207,50 
21_t).87 

L~~g,~_ 42,S7 _ JS,14 143.25 104.72 38l~~ 14.~9 
11IQ.Q5 40,35 15,22 13968 103,92 35,75 14,26 
¡101,87 23,32 12,79 125,19 101,87 23,32 12,19 
128,21 11,90 13,37 140,11 128,21 1I,9<l 13,37 
131,07 36,17 14,43 161,24 131,01 36,17 14,43 
97,97 30,96 11,74 10795 8133 26,61 10,16 
~51 60,94 13,42_ 124,W 71,44 52,76 10,77 
1149'82 55;20 20,00 1"72:13 12433 - 4s,iO-TT7:i4' 
147,61 45,24 1924 13891 105,47 33,45 13,18 
l5s 56 5194 2180 141,96 109,81 38,15 1410 
~lI,54_~~3 2511 16782 117 00 150,82, 16,91 

"2 
tratamiento ~ic~a \."ólthl .!l 

18, Hybrid (36061)+ A, pintO! ¡¡8744 
S, Hybrid (36061). A. ...... ¡ (8744) lB 
lB, Hybrid (36061)+ A, pinto] (18)44) le 

[ybri,dJMulato 36061 A 

Es. 
Es. 
~ 
IForagol 

IPMlIfE 
Naturall 

I 

B 

/ ...... 

19717 
140,75 

223,37 180,77 42,60 1981 153 41 
208,81 [66,76 42,06 17,67 140,57 
¡127,12 8l,06 42,06 11,70 109,03 
[26,03 93,w 32,84 12,45 112,96 
223,22 17897 44,25 23,68 196,92 

1194 22 129,89 64,32 15,39 159,36 
jl59,14 108,29 ~. 1 42 13691 
113970 100,15 . "" 39,55 12,:/2 117,53 

138,24" 108,09 3015 12,85, 13418 
. -- -- . - .. -11.1.1;> 110,37 56,78 14,35 166,66 
183.49~ 126,35 57,14 1:5 12 175,43 
185,36 121,17 64,19 13,26 136,84 
¡ij;4j' 105,91 27,54 12,39 101,62 
146,10 94,06 52,04 8,84 114,24 

9966 5914 lO,80 

121,75 
124,80 
112,70 

175,14 
85,83 
Il9,67 
11\64 
94,40 
81,87 
105,81 
112,74 
121,23 
101.71 
83,33 
85,96 

15, 

fI2: 
23,61 14,19 
l7,87 12,47 
33,89 10,38 
~7.14 l~ 
1725 20 99 
1711 1351 
42,52 lI t 01 
29,66 10.35 
28.96 12.55 
53,92 13, !6 
~4,20 14._ 
35,14 ~ 
l8,29 9,36 

. 28,28 8,ll 



• 
r~ 

~-3 

calicata ctthmtl ooxthmtl Ctrtlunt1 nUhmtl ctthmt2 co:s:thma cethmtl nttbmtl 
I),A: .intoi ri8144) A 24310 118,23 6487 20 85 163,92 125,05 38,81 14,95 J 

lB lMrid (36061)+ A. oínIoi 18744) B 277,36 20149 7188 23,90 20142 154,96 46,46 18,02 
¡p, Hyb!id (36061)+ A. pin!oi (18744) e 239,34 173,15 66,19 1941 1,7 17 118,73 38,44 13 16 

, ~d(Muhto360611 A 217,37 \36,55 SO,82 17,91 133,31 97,18 3613 11,44 
d (Mulato 36061l B 20971 126,95 82,16 14,77 133,04 92,18 40,86 106l J 
HMuI.,.36061) e 20925 149,54 59,71 18,44 132,81 102,78 lO 02 1202 
~ _ A, ~_ IJ14' 9907 32,38 12,95 121,59 92,68 28,91 1213 

183,89 143,99 39,90 ~_ 1780 173,88 137,38 36,49 _ J,§,98 
'140,97 10604 3493 1442 12887 97,97 lO 89 1320 

For Bm1 
For Bank 
F<1r Ba.nk 

194 29 11907 7522 16,34 14l,14 96 12 4702 12,39 
113 __ = 186,55 124,38 6217 1511 134,96 95,20 3976 !l,05 

219,83 155,44 64,39 19,22 16068 12087 3981 1467 
rA 153,01 110,65 42,36 13,50 134,53 100 2\ 34,32 1207 I Fotan Bank Local 1 

, i.;;lcall 
Fora Bank~ 
Natural 

I!l 150,74 10476 45,98 11,24 134,85 96 13 3872 10 17 I 
1,9l 140,85 42,09 16,39 \62,35 127,12 35,23 1490 

12 101,.31 5551 1l,73 12082 84.83 3598 9.5: 
Natlnl 
Nanol 

IB.Hv 

IS,Hy 

'For, 

.s 
iFor 

Fot el 
Fotl'l el 
Forao 1 

79 104,30 55,49 13.79 122,15 87 51 3464 10,62 
f...----=:J19!,~ 118014_ 72,84~ 14.28 153.73_1104,67 ___ 49,05 1l,91 

____ L
BLOQUE R 4 

e_a _mtl 
~6i); Á, pinIoi(iIi744) lA 11,49 

1 (36061)+ A.1>iIllOi(IS744) B 182,16 122 84 59,32 15,45 13614 9840 38.34 11,82 J 
1(36061 + A. pinloi(l8744) e 178,56 11487 63.69 13,85 143,28 100,36 42.92 ll68 
i. H)'brid (MuI.", 36061) A 15287 99 54 53.33 12,37 117,09 85,38 3172 9.99 
~ lI,;,rid (Mulato 36061 B 17016 10583 64 33 12,74 130,27 9428 3599 10,1 

HMulato 36061) e l7l 03 11999 51,03 13 53 122,46 9544 2'1,02 10,1 
¡ p",,,,,, A 198,30 146,51 51,79 2M3 123 54 9597 2157 13,' 
¡ P""",, B 186 26 13080 55,46 19,98 117,29 88,02 29,27 121 
¡ P..... e 25716 196,87 60,29 27,00 172,00 139,00 33 00 18ag 

A 209,31 ~ 57,65 17,91 136.61 \06,79 29,82 12.27 
100,48 64 06 '14.58 109,49 -~ 75.87 33,63 10 1l 

e 

~ 

tll,36 
172,25 
128,47 
247,62 
175,73 
163,32 
j!O,53 ~ 

[f6(),% 60,40 17,32 137,Q7 102.48 34,59 11.51 
31 49,94 1411 145,87 108,40 37,47 12,42 

14,52 
122,03 
107,15 
128,07 

46,86 9,01 113,81 18,32 3l,55 8,40 
103,1l 16,30 193,47 125,4\ 6806 1406 
53,71 13,96 13599 103,44 32,55 10,88 
56,18 li.20 111,88 84,62 3326 80,1 
52,46 14,91 ~_ 13298 102.92 30,07 1l,49 



tratamiento calicata 
B, Hvbrid 36061 + A vintoi 18744 A 
B, Hvbrid 36061 + A, pinLoi 18744 B 
B, Hvbrid 36061 )+ A pintoi 18744 e 
Bracltiari. H)'!>rld (Mulato 360611 A 
B ... cluuria Hybrid (Mulato 36061) B 
s.-.dUuria Hybrid (Mul • ., 360611 e 

Pas1ute A 
Pastu ... a 

Degradcd Pas1ute e 
For, Ilank lmproved Mana_ A 
For, Ilank Improved Man __ a 
For, Bank lmprovedMana_ e 
Forage Hank Local Managcment A 
Forallc Hank Local Management B 
F oraR.e BllJlk Local Manaaement e 
Natural Reuneratioo A 
Natural R ort a 
Natural R .. eneration e _to -'!J, Hybrid (36061)+ A, pi"'oi (IB744l A 
B, lIybrid (3606!)+ A, pinto! (18744 B 
R, lIybrid (36061)+ A, pinto! (IB744) e 
Brachiaria Hybrid Mulato 36061) A 
Brachiaria Hybrid Mulato 36061) B 
Brachiuria I!ybrjd Mulato 36061) e 
!.le"",ded Paature A 
1)e2fA(ied Pasture B 
n-adcd PlISlUre e 
For.Bank ,""",ved M A 
For. Bank lmI:rowd B 
Foc Ilank imtJro",d Mana_ e 
,'orag, Ilank Ú>Ca1 M ......... t A 
Foraee Bank Local Mana~ent B 
Fora.., Ilank Local Mana_en! e 
Natural Rellooeratlon A 
Natural Reí!CTl.efation B 
Natural ReD:e»et'ation C 

-- ................... "'.,.."''''' '"' 

Experimento Dovio. Laderas Andinas, Colombia 
Listado de Variables de Carbono Acumulado a 0-40 

BLOQIJE-l 

ctthmtl 40c coxth.mU 4fk ",lIuntt 40c nttbnttl 40c ctthmtl 40c 
29,56 2459 4,97 3,19 29,56 
9690 77,00 19,90 10,05 96,90 
189,60 129,06 60,54 18,27 189,60 
32,89 23,09 9,80 4,09 3289 
!32,60 101,08 31,51 13,04 13260 
140,14 102,38 37,76 12,87 140,14 
3983 3147 8,36 373 39,83 
IlO4l H9,41 31,Q4 15,64 15045 
15153 121,47 30,07 15,85 15153 
3(J,53 23,74 6,78 3,22 3053 
II! 36 105,00 6,36 1274 I! 1,36 
162,91 126,70 36,22 15,1! 162,91 
33,83 27,65 6,19 3,08 33,83 
11967 66,73 52,94 10,66 119,67 
16898 120,41 4857 1732 168,98 
41,33 29,42 ll,91 3,51 4133 
15745 117,19 40,26 14,64 15745 
19450 136,76 5774 18,57 19450 

BLOQIJE-2 
ctthmt14llc roItlunt140c ~thmtl 40c nttluntl 40c tttlunl2 40c 

52,69 27,75 2494 2,76 5269 
20426 13047 73,79 13,11 204,26 
18452 136,75 4777 14,93 18452 
30,12 26,21 391 2,95 3012 
14944 124,17 2l,27 14,50 149,44 
17036 141,14 29,22 15,44 170,36 
29 37 24,58 479 3,22 29,37 
10804 86,45 21,59 1094 108,04 
172,04 139,92 32,13 18,35 17204 
3008 25,12 496 3,11 3008 
13794 101,91 36,03 12,54 137,94 
14374 109,69 34,05 12,70 143,74 
4202 3156 10,46 3,4lI 42,02 
ISI,24 115,68 35,57 13.60 151,24 
15228 112,17 40,11 13,16 152,28 
39,29 31,31 7,97 3,62 39,29 
120,26 100,62 1964 11,52 120,26 
137,47 114,17 23,30 1l,7S 137,47 

-
conhmtl4Oc cetfuut2 40e ntthmt2 40c 

24,59 4,97 3,19 
77,00 19,90 10,05 
129,06 60,54 18,17 
23,09 9,80 4,09 
101,08 31,51 13,04 
102,38 3776 12,87 
31,47 836 3,73 
119,41 3104 15,64 
121,47 30,07 15,85 
23,74 678 3,22 
10500 636 12,74 
126,70 3622 15,l! 
27,65 6,19 3,08 
66,73 52,94 10,66 
120,41 4857 17,32 
29,42 11,91 3,51 
1l7,19 4(),26 14,64 
136,76 57,74 18,57 

coxthmtl 40c cethmt2 40c ntthmU 40c 
2775 24,94 2,76 
130,47 7379 13,11 
136.15 47,77 14,93 
26,21 391 2,95 
124,17 2l,27 14.50 
141,14 29,22 Il,44 
24,58 4,79 3,22 
8645 2159 10,94 
139,92 32,13 18,35 
25,12 4,96 3,11 
10191 36,03 12,54 
109,69 34,Q5 12,70 
31,56 10,46 3,40 
115,68 35,57 1360 
112,l7 4lI,1I 1316 
31,31 7,97 3,62 
10062 19,64 11 52 
114,17 23,30 1118 



:or, Btll 
lor, 
'or, Bank 

~ 
orase 
¡atUfa 

!!!!!!! 
laturn 

l.oc1a 

calk ... _ 1 ctthrotl 40c 
3451 27,85 
196,63_ 157,20 

e 183,54 14366 
A 29,00 2310 
B 136,48 104,14 

) 36061) e 162,76 128,75 
A 31,_ 

163,91 
113,76 
34,23 

10: 

34, 
129 9 
160,72 

54 

,6 

101,82 
1116,20 

40., 1 ceíltmtl 40c 
G 66 

h~43 

18,27 
3,05 

19 

1447 

44.~L 

nttluntl 40c 1 cttIunt2 40c 
3,47 134,51 
118,11196,63 
16,36 ] 83.34 
2,56 29,00 
11,91 136,48 
1455 162,76 
3,55 31,17 

II 1163,91-
16 

i6 1171,65 

19 
53 1160,03 

1,45 1129,29 
1,66 160,'1:2_ 

¡ 85 
\157,20 
143,66 
23,10 
,104,14 
== :128,75 
125,61 

15,64 
f,70 
;.10 

,&,28 
133,08 
22,S& 
99,79 
129,96 

~ 
1,82 
',20 

40c 1 cc.hmt2 4& 

J2é.L 
39,43 
,,9,88 

~ 
32,33 
34,01 
5,56 
128,~ 

)5 

19 

144,: 

Ittbm'Z 40., 

IIl,91 
114,55 
1,55 

116,SI 
IlB 

16 
11,17 
15,86 

19 
53 

~ 
56 

calkat.a 1 Cllluntl 46c 1 roUluntl 40< 1 _1 40< 1 ntthrotl 40c I dtlunt2 40c 1 coxtl!mll 40< 1 ""tbmt2 40" 1 nttIunt2 40c 
B Hy1:rid(36061)+A,pIDtoi 18744) A 3042 26,21 420 268 30,42 26.21 4,20 2,68 I 
B,Hy!rid(36061)+A,pin'oi 18744) B 126,98 10201 2497 11,41 126,98 102,01 2497 11,41 1 

B, Hy!rid 36061)+ A, PIDtoi 18744) e 15236 116,94 3541 13,06 152,36 116,94 35,41 13,06 1 

Il!acbiariaHvbrid Mula!o16061) A 3272 28,60 413 2,81 32,72 28,60 413 2,81 
n __ ....L: • .J_ u •. L_~ ........ I ••• _h ""'06n H 134 73 111,27 2346 12,34 134.73 111,27 2346 12,34 

¡r ....... 
~ 

F01t Banl 

f,?!~_BanJ 

I:~BW 
ForaRe Bank Local 

Local 

INalUl1ll 
Natural 
,Natu~~L_ 

()6l) e 12&,58 105,38 23,20 Il,06 128,58 105,38 23,20 11,06 

Ii 
e 

i 
i 

12 

22 
11 

~25 

14,20 
170,35 
3794 
127,38 
149,28 

~ 
59 

~ 
~,85 

101,82 
119,24 

16 

!.L 
548 
25,00 
32,42 
4,10 
25,56 
30,04 

10 

.IML 
"""TiO,63 

13,85 
[!iC 
~ 
15,20 

13,01 
9,72 
¡'L84 

w 

~ 
]27,38 
149,28 

59 

~ 
137.93 
33,8. 
101,82 
1l9,24 

Ji) 

1,42 
4,10 
25,56 
3004 

10 

,44 
,20 

12 
112.84 



tratanúento calicata 
D, Hybrid (36061)+ A, pintoi (18744) A 
B, Hybrid (36061)+ A, pintoi (18744) 8 
8, Hybrid (36061)+ A, pintoi (18744) e 
Drachiaria Ilybrid (Mulato 36061 ) A 
Brachiaria Hybrid (Mulato 36061) 8 
Brachiaria Hybrid (Mulato 36061 ) e 
Degraded Pasture A 
Degraded Pasture 8 
Degraded Pasture e 
For, Bank Improved Management A 
For, Bank Imoroved Manaaement 8 
For, Bank Improved Management e 
Forage Bank Local Management A 
Forage Bank Local Man8$!;ement B 
Forage Bank Local Management e 
Natural Regeneration A 
Natural Regeneration 8 
Natural Regeneration e 

trataRÚento calicata 
D, Hybrid (36061)+ A, pintoi (18744) A 
8, Hybrid (36061)+ A, pintoi (18744) B 
B, Hybrid (36061)+ A, pintoi (18744) e 
Brachiaria Hybrid (Mulato 36061) A 
8rachiaria Hybrid (Mulato 36061 ) 8 
8rachiaria Hybrid (Mulato 36061) e 
De8raded Pasture A 
Degraded Pastore 8 
Deoraded Pasture e 
For, Bank Improved Management A 
For, Bank Improved Management B 
For, Bank Improved Management e 
Forage Bank Local Management A 
Focage Bank Local Management 8 
Forage Bank Local Management e 
Natural Regeneration A 
Natural RegeneratioD 8 
Natural RegeneratioD e 

, • 

Experimento Dovio, Laderas Andinas, Colombia 
Listado de Variables de Carbono Acumulado de 40-100 ---- ----.~-~~ ~ 

BLOQUE-l . 
ctthmt1 60c coxthmtl 60c cethmt1 60c ntthmt1 60c ctthmt2 60c 

57,57 45,59 11,98 5,38 28,09 
58,69 25,99 32,69 3,97 28,64 
78,55 59,62 18,92 5,96 38,33 
54,61 41,77 12,84 3,12 18,57 
70,48 53,75 16,73 6,83 23,97 
51,94 13,96 37,99 1,50 17,66 
61,66 40,76 20,90 5,34 47,19 
35,37 18,17 17,20 3,16 27,07 
45,69 . 26,09 19,59 4,12 34,97 
38,32 30,05 8,27 3,03 38,32 
52,92 47,37 5,56 3,80 52,92 
36,50 28,29 8,20 2,70 36,50 
42,36 33,58 8,77 3,18 21,37 
55,00 38,49 16,51 5,35 27,75 
65,57 51,45 14,12 5,57 33,08 
74,32 58,07 16,25 7,52 20,38 
82,03 63,03 19,00 10,62 22,49 
67,59 57,23 10,36 11,29 18,53 

8LOQUE 2 
ctt1untl 6Oc coxtluntl 60c cethmtl 60c ntt1untl 60c ctthmt2 6Oc 

65,75 27,48 38,26 2,75 39,56 
67,43 47,54 19,89 3,69 40,57 
85,78 62,04 23,74 6,69 51,61 
87,21 70,12 17,10 6,35 26,03 
99,72 79,78 19,94 8,01 29,76 
97,27 77,05 20,22 7,42 29,03 
52,55 28,81 23,74 3,84 34,46 
37,97 21,41 16,55 3,67 24,90 
76,41 56,06 20,34 7,80 50,10 
79,74 41,75 37,99 4,32 44,88 
50,83 31,78 19,06 3,10 28,61 
50,73 28,09 22,64 4,27 28,55 
28,74 18,89 9,85 2,56 25,27 
53,76 30,08 23,69 4,03 47,28 
66,83 42,44 24,39 5,57 58,77 
72,60 29,13 43,47 2,55 24,08 
47,63 33,79 13,83 4,53 15,80 
47,67 12,13 35,55 0,50 15,81 

• • , • 

-
coxtlunt2 60c cethmt2 60c ntthmU 60c 

22,25 5,85 2,62 
12,68 15,95 1,94 
29,10 9,23 2,91 
14,20 4,37 1,06 
18,28 5,69 2,32 
4,75 12,92 0,51 
31,20 15,99 4,08. 
13,91 13,17 2,42 
19,97 15,00 3,15 
30,05 8,27 3,03 
47,37 5,56 3,80 
28,29 8,20 2,70 
16,95 4,43 1.60 
19,42 8,33 2,70 
25,% 7,12 2,81 
15,93 4,46 2,06 
17,29 5,21 2,91 
15,69 2,84 3,10 

coxthmt2 60c cethmil 60c ntt1unt2 6Oc 
16,53 23,02 1,66 
28,61 11,96 2,22 
37,33 14,28 4,03 
20,92 5,10 1,89 
23,81 5,95 2,39 
22,99 6,03 2,21 
18,89 15,57 2,52 
14,04 10,85 2,41 
36,76 13,34 5,12 
23,50 21,38 2,43 
17,88 10,73 1,74 
15,81 12,74 2,41 
16,61 8,66 2,25 
26,45 20,83 3,54 
37,32 21,45 4,90 
9,66 14,42 0,84 
11,21 4,59 1,50 
4,02 11,79 0,16 

• 



BLOQIJE-3 
tratamiento calicata cttlmtd 60e cox.thm:t1 60c cethmt1 60c ntthmll 60c cttbmt2 60c COltbmU 60c «tbm12 60< nltbmt2 60c 

B, Hybrtd (36061)+ A, pintoi (18744) A llS,ló 77,35 37,82 8,59 35,98 24,17 JI,81 2,68 
B, HXbrid (36061)+ A, pintoi (18744) B 110,45 67,67 42,79 8,55 34,51 21,14 13,37 2,61 
B, Hybrid (36061)+ A, pintoi (18744) e 119,50 19,15 40,35 9,09 37,34 24,73 12,61 2,84 
Bmchiarí. Hvbrid (Mulato 36061 A 109,19 51,14 58,06 8,40 25,13 11,71 13,36 1,93 
Brnchiaría Hybrid (Muluto 36061 l! 99,60 45,17 54,43 5,35 22,92 10,40 12,53 1.23 
Brnchiaria Hybrid (Mulato 36061 e 99,29 60,74 38,56 8,33 22,85 13,98 8,87 1,92 
Dearaded Pasture A 45,47 29,46 16,01 3,79 35,61 23,07 12,54 2,97 
Degraded Pastu", B 46,18 30,47 15,71 3,75 36,17 23,86 12,30 2,94' 
Degraded Pastor. e 55,82 31,21 18,62 5,64 43,72 29,14 14,58 4,42 
For, Bank 1mproved Mana.ement A 83,44 37,43 46,00 6,44 32,29 14,49 17,80 2,49 
For, Bank lmproved Management B 84,15 47,59 36,55 6,62 32,56 18,42 14,15 2,56 
For, Bank lmproved Management e 96,48 56,39 40,10 7,42 37,34 21,82 1552 2,87 
Fo~~ Bank Local M&fI~gement A 58,39 32,99 25,40 4,54 39,91 22,55 17,36 J,1O 
Forage nank Local Management B 50,19 27,27 22,92 3,40 34,30 18,64 15,66 2,32 
Forage Bank Local Management e 65,07 43,38 21,69 4,71 44,48 29,65 14,82 3,22 
Natural RCliteJleration A 59,48 27,22 32,26 3,63 23,48 10,74 12,73 1,43 
Naturnl Regeneratlon B 62,18 27,75 34,43 5,23 24,54 10,95 13,59 2,07 
Natural Regeneration e 61,88 22,59 39,29 3,85 24,42 8,91 15,51 1,52 -- ---

DLOQUE=4 
tratamiento calk:ata eltbmtI 60c "",tbmll 60c cethmtl 60< ntthmtl 60. elthmt2 60c ctlxtbrnt2 60c cethmU 60c ntthmt2 60c 

D, Hybrid (36061)' A, pintoi (18744) A 76,18 40,46 35,71 5,82 35,7\ \8,97 16,74 2,73 
B, Hybtid (36061)+ A, pintoi (18744) I! 85,50 46,01 39,49 6,83 40,08 21,57 18,51 3,20 
B, H2'l>rid (36061 + A, pintoi (18744) e 66,42 27,32 39,10 4,08 31,14 12,81 18,33 1,91 
Bl11e.iona Hybrid (Mulato 36061) A 57,03 22,58 34,45 3,80 21,25 8,41 12,84 1,42 
Brachiaria Hybrid (Mulato 36061) Il 63,57 18,41 45,17 3,09 23,69 6,86 16,83 1,15 
Braehiaría Hybtid (Mulato 36061) e 71,41 39,13 38,28 5,54 28,85 14,58 14,27 2,06 
Degraded Pasture A 100,73 68,11 32,62 10,24 25,98 17,56 8,41 2,64 
De.raded Pasto'" B 92,93 57,64 35,29 10,14 23,96 14,86 9,10 2,77 
Degraded Pastore e 114,75 77,99 36,77 10,95 29,59 20,11 9,48 2,82 
For, Bank lmproved Mallagement A 103,74 64,03 39,71 8,04 31,04 19,16 ll,88 2,40 
FOf, Bank Impro'Ved Managcment B 78,55 35,12 43,43 6,38 23,50 10,51 12,99 1,91 
For, Hank Improved Mall1!gement e 120,27 83,44 36,83 8,29 35,98 24,96 11,02 2,48 
FOfaS- Ilank Local Manas_menl A 61,44 32,39 29,05 3,95 35,06 18,48 16,57 2,25 
Forage Bank Local Management n 34,00 7,67 26,33 1,58 19,40 4,37 15,02 0,90 
Foraae Bank Local Mst1AAcment e 126,1l 44,48 81,63 5,22 71,96 25,38 46,58 2,98 
Natural Regeneration A 61,38 28,71 32,67 4,15 21,63 10,12 11,52 1,67 
Natural Regeneration B 70,17 34,18 35,39 4,47 24,73 12,26 12,47 1,58 
~_aturaJ RegeneratK~n _____ ... _ lO 73,43 --- 38,85 

---
34,58 ____ 5,28 ____ 25y~ __ 13,69 12,19 1,86 
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e.roon Sequtlfratlo'fl Project 
CIPAV -CIAT ~CATTE ~ u. AmaZQma~ Wageningen University 
The Netherlands C'.ooperation ~ Activity CO.{}!0402 
E. _~ _me~~~~~nla SANTO DOMINf'Á) Flat T6Doe:rlllDhy .. ~ or~gJnal hulk den$lty vlllues ~r ~.tlln~e~ _____ 

Bloc:k Treatment 
Soilplt Son 

Cylin.No. 
Bulk density Cylin. 

(talicata) Depth calicata .'de t No. 

I Mooocuhive A 0-10 1669 0.88 1673 
1 Monocuhive A 10·20 1670 1.08 1674 
1 Mon\$uhive A 20-4() 1671 1.04 1675 
1 Monocullive A 40-100 1672 1.18 1676 
1 Monoculrive B 0-10 
I Monocultive B 10-20 
1 MOflO<:ultive B 20-40 
1 Mon\$ultive B 40-100 
1 Mon\$ultive e 0-10 
1 Monocultive e 10·20 
1 MQnocultive e 20-4() 
¡ Monocultive e 40-100 
2 Monocultive A 0-)0 16111 1,09 1685 
2 Monocultive A 10·20 1682 1.30 1686 
2 Monocultive A 20-40 16113 1.30 1687 
2' Monocultive A 40-100 16114 1.2& 1688 
2 MOIlO(':ultivc B 0-10 
2 M(JJ\()Cuttive B 10-20 
2 Morux:uitive B 20 .. 0 
2. MO't'lOI::uitive B 40-100 
2 Monocultive e 0-10 
2 Monocultive e 10-20 
2 Monocultive e 20-40 
2 Monocultive e 40-100 
3 Monocultive A 0-10 1693 1.00 1697 
3 Monocultive A 10-20 1694 1.21 1698 
:3 Monoeultivc A 20-40 1695 t.24 1699 
3 MOt1OCulüve A 40-100 1696 I.l4 1700 
:3 MO't'lOI::ultive B 0-10 
3 Moooeuluve B lQ.l:O 
:3 Monocultive B 20-40 
3 Monocultive B 40-100 
:3 Monoeulti'llc e 0-10 
3 Monocultive e 10-20 
:3 Monocultive e 20-40 
3 Moooeultive e 40-100 
4 Mooocultive A 0-10 1705 1.21 1709 
4 Monocunive A 10-20 1706 !.JO l710 
4 Monocultive A 20-40 1707 1.27 1711 
4 Monocultive A 40-100 1708 1.29 1712 
4 Monotultive B 0·10 
4 MOfiI)C.UWve B 10-20 
4 Monocultive B 20-40 
4 M<!nocultive I! 40~100 

4 Monocultive e 0-10 
<4 Monocultive e 10-20 
4 Monocultive e 20-40 
4 MonocultJVC e 4()..IOO 

Bulk density 
Cylln. No. 

Bulkdendty Bulk denslty 
utic:ata side 2 ealkata slde 3 melln pu eanutll . 

0.99 16n 1.07 . ¡1i7:644 
118 1678 1.20 1118.489 
1.16 1679 1.11 1119.101 
l.13 1680 1.09 1119.198 

0.80 16119 0.98 1125.623 
1.26 1690 1.34 1126.634 
1.30 1691 1.27 1127.289 
1.22 1692 1.25 1121.920 

1.19 1701 0.97 1133.720 

1.26 1702 1,22 11>4,562 
1.29 1703 1.25 1135.260 
1.09 1704 1.31 1135883 

1.21 1713 1.17 1141.861 
1.34 1714 1.25 1142.631 
1.24 1715 1.19 1143.232 
1.28 1716 1.27 I 143.946¡ 



Block Treatment 
8011 plt 8011 

Cylin. No. 
Bulk denslty CylJn. Bulk denslty 

Cylin.No. 
Bulk density Bulk denslty 

(calicata) Deptb calicata side 1 No. calicata side 2 calicata side 3 mean per calicata 

1 Asociation A 0-10 1717 0.94 1721 0.97 1725 0.84 1149.580 
1 Asociation A 10-20 1718 1.22 1722 . 1.17 1726 1.25 1150.547 
1 Asociation A 20-40 1719 \.21 1723 1.17 1727 1.19 1151.188 
1 Asociation A 40-100 1720 I.l8 1724 1.20 1728 1.20 1151.859 
1 Asociation B 0-10 

1 Asociarlon B 10-20 
I 1 Asociation B 20-40 

1 Asociation B 40-100 

1 Asociation e O-lO 
1 Asociarlon e 10-20 
1 Asociation e 20-40 

1 Asociation e 40-100 

2 Asociation A O-lO 1729 0.96 1733 0.86 1737 0.90 1157.574 

2 Asociation A 10-20 1730 \.17 1734 1.21 1738 1.27 1\58.581 

2 Asociation A 20-40 1731 1.20 1735 \.11 1739 1.14 1159.182 
2 Asociation A 40-100 1732 1.18 1736 \.24 1740 1.23 1159.885 
2 Asociation B O-lO 
2 Asociation B 10-20 
2 Asociation B 20-40 

2 Asociation B 40-100 
2 Asociation e O-lO 
2 Asociation e 10-20 

2 Asociation e 20-40 

2 Asociation e 40-100 
3 Asociation A O-lO 1741 1.10 1745 1.12 1749 \.06 1165.759 

3 Asociation A 10-20 1742 1.19 1746 1.20 1750 1.27 1166.556 
3 Asociation A 20-40 1743 1.20 1747 1.26 1751 \.22 1167.228 

3 Asociation A 40-100 1744 1.23 1748 1.24 1752 1.20 1167.891 

3 Asociation B· O-lO 
3 Asociation B 10-20 

3 Asociation B 20-40 

3 Asociation B 40-100 
3 Asociation e 0-10 

3 Asociation e 10-20 
3 Asociation e 20-40 

3 Asociation e 40-100 
4 Asociation A 0-10 1753 \.13 1757 \.04 1761 1.08 1173.751 
4 Asociation A 10-20 1754 \.30 1758 1.27 1762 \.26 1174.610 

4 Asociation A 20-40 1755 1.21 1759 1.26 1763 1.27 1175.245 

4 Asociation A 40-100 1756 \.25 1760 \.22 1764 1.11 1175.857 

4 Asociation B 0-10 
4 Asociation B 10-20 
4 Asociation B 20-40 
4 Asociation B 40-100 
4 Asociation e 0-10 
4 Asociation e 10-20 
4 Asociation e 20-40 
4 Asociation e 40-100 

. • • • 



Block Treatment 
Soll plt Soll 

Cylln. No. 
Bulk denslty CyUn. Bulk density 

Cylln. No. 
Bulk denslty Bulk denslty 

(calicata) Depth calicata slde 1 No. callcata slde 2 calicata slde 3 mean per calicata 

I For. Bank Improved Mana~ement A 0-10 1765 I.l2 1769 1.09 1773 1.06 1181.756 
1 For. Bank Irnproved Management A 10·20 1766 1.21 1770 • 1.12 1774 1.18 1182.506 
1 For. Bank Imoroved Management A 2040 1767 1.15 1771 1.17 1775 1.15 1183.157 
I For. Bank lmproved Management A 40-100 1768 1.20 1772 1.10 1776 1.18 1183.824 
1 For. Bank Improved Management B 0-10 
I For. Bank Improved Manuement B 10-20 
1 For. Bank Improved Management B 2040 
1 For. Bank lmproved Management B 40-100 
1 For. Bank Improved Mana2ement e 0-10 
1 For. Bank Improved ManaRement e 10-20 
1 For. Bank hnproved Management e 2040 
I For. Bank hnproved Management e 40-100 
2 For. Bank lmproved ManaRement A 0-10 1777 1.14 1781 1.18 1785 1.07 lI89.796 
2 For. Bank hnproved Management A 10-20 1778 1.22 1782 1.30 1786 1.26 1190.595 

2 For. Bank hnoroved Mana2ement A 2040 1779 1.28 1783 1.19 1787 1.17 1191.214 
2 For. Bank bnproved Management A 40-100 1780 1.20 1784 1.26 1788 1.17 1191.879 
2 For. Bank lmproved Management B 0-10 
2 For. Bank lmoroved Management B 10-20 
2 For. Bank Improved Management B 20-40 
2 For. Bank lmoroved Management B 40-100 
2 For. Bank lmproved Mana!<!:ement e 0-10 
2 For. Bank lmproved Management e 10-20 
2 For. Sank bnproved Management e 2040 
2 For. Bank Improved Managemenl e 40-100 
3 For. Bank Improved Management A 0-10 1789 1.27 1793 1.04 1797 1.20 1197.837 
3 For. Sank Imoroved Management A 10-20 1790 1.18 1794 1.24 1798 1.22 1198.542 

3 For. Bank lmproved Management A 20-40 1791 1.20 1795 1.22 1799 1.09 1199.171 

3 For. Bank Improvcd Management A 40-100 1792 1.21 1796 1.23 1800 1.22 1199.886 

3 For. Bank Imoroved Management B· 0-10 
3 For. Bank lmproved Mana!<!:ement B 10-20 
3 For. Bank lmproved Management B 2040 
3 For. Bank hnDroved Management B 40-100 
3 For. Bank Improvcd Management e 0-10 
3 For. Bank lmproved Management e 10-20 
3 For. Bank Improved Management e 20-40 
3 For. Bank lmproved Management e 40-100 
4 For. Bank lmproved Management A 0-10 1801 1.24 1805 1.10 1809 1.22 1205.854 

4 For. Bank Jmoroved Management A 10-20 1802 1.21 1806 1.11 1810 1.20 1206.503 

4 For. Bank Improved Management A 2040 1803 1.12 1807 l.l8 1811 1.18 1207.162 

4 For. Bank Jmproved Management A 40-100 1804 1.23 1808 1.22 1812 1.24 1207.899 
4 For. Bank lmproved Management B 0-10 
4 For. Sank lmproved Management B 10-20 
4 For. Bank lmproved Management B 20-40 
4 For. Bank Improved Management B 40-100 
4 For. Bank Improved Management e 0-10 
4 For. Bank Improved Management e 10-20 
4 For. Bank lmprovcd Management e 20-40 
4 For. Bank Improvcd Manaeement e 40-100 



Block 

IN:uural 

~ 
I Nutu!',dl 
I Natural] 
I Natural] 
1 Natural] 
. Natural 1 

NaturaU 

~ Natural. 
2 Natura) 
2 Natura) 
l Natural 

~ latul> 

~ 
¡atura 

-' Natt1f11" 
" Natural 

Natural 
Natura 

4 Natura!: 
4 Natural. 

__ 4 Natural: 
Natura} 

4JNatl.lflil 

Treatment Son pit 
(.:alkata) 

~ 
~ 
~ 
.A. 
1!... 
1!... 
1!... 
1!... 
e 

--' 
..A. 

A 
A 

..A. 
B 

..!!. 

..!!. 
B 

A 

..A. 

..A. 

...!l.: 

...!!. 

...!!. 
B 
e 

e 
.J; 
.J; 

A 

..A. 

..A. 

..A. 
B 

..!!. 

..!!. 

...!!. 

..!2. 

..!2. 
e 

Sol! 
Depth 

0-10 
10·21) 
!O-40 

40-100 

.J!:lIL 
0-20 

~ 
40·100 

)·10 

0-20 

~ 
40-100 

0-10 

10~ 

lO--
- .ro-lOO 

~ 
10-21) 

20-40 

~ 
0-10 

10-20 
2().4l) 

40-100 
O-

...!Qo.. 
20-4: 

40-100 
(l. 

4(.-

10-20 
lO.4() 

40-100 

..2:!J 
10-2 
11!4() 

40-100 

O-Ié 

~ 
~ 
40-100 

-º:!Q.. 
10·10 

20-40 
.ro-lOO 

---~--

CyHn. No. 
Bulk denwlty 

.. alicata 3lde 1 
CyUn. 

No. 
Bulk denslty IC r N 

.:alicata side 2 y lO. o . 
Bulk density 

uUuta:side-l 
Bulk density 

mean per ¡:alirata 

1813 0.92 1817 1.06 1821 1.01 1213.613' 
18J4 1.20 1818 I 1.24 1822 1.15 1214-531 
1815 LOS 1819 Ll2 1823 L16 1215.'-")01 
1816 1.19 1820 1.17 1824 1.20 1215.1 

1825 
1826 

1&21 

1&28 

1837 
183& 

1&39 
1840 

~ 
IS5() 
1851 
185; 

1.03 

~ 
.J.l1 

1.2' 

I.H 
L2í 
1.2') 

1.27 

1.07 
tTs 

1.28 
1.29 

1829 
Ts30 

1831 
1832 

1841 

1842 
1&43 
1844 

185: 

1854 

1855 
1856 

1.00 

1.28 
1.24 
1.25 

l.3~ 

~ 
.-1.29 

.J..?E 
1834 

1835 
1836 

1845 

I846 

~ 
~ 

!SS7 
!S58 
1859 
186() 

L08 

..l 

..ll.~ 

~ 
~ 

1. 

~ 
1. 

..l 
1. 

1223.25j 

22H17~ 

1238.61 
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Block 

1 

Treatment 

~ 
~ 
~ 
i Pasture 

!!~~rnr~ 

~ 
:1 Pastun: 

~ 
De&raded Pasture 

Soll plt 
(calitata) 

~ 
A 

~ 
-A 
~ 
~ 
~ 

B 
e 

s... 
e 

-A 
-A 

A 

Sol! 
Depth 

¡¡.t( 

To:ío 
20-40 

40-100 
0-10 

~ 
~-
0~10 

1O~20 

20-40 
40-100 

Cylin. No. 

Sil 

553 

~ 
55~ 
55/ 

Bulk density 
calicata slde 1 

CyUn. 
No. 

@.ij ·545 
546 

2iZ 
548 

0.97 S51 
1.19 558 
1.22 559 
1.18 560 

Bulk denstty ICylin. No. 
calicata slde 2 

549 

~ 
~ 

5S:! 

Bulk density 
calicata side 3 

~ 
1.09 

~ 
1.18 

Bulkdendty 
mean per calicata 

0.93 561 ~ 1.16 1.021 
1.18 562 1.21 1.1931 
1.16 563 1.15 1.1 T1J 
!.l8 564 1.16 1.17;¡j 

.1Jlle~P~ 3-10 

"lliegradcd Pasture 
~ ~~ºed?~ 21De= Pas'"" 
2 ~ d Pasture 

- d Pasture 
dhsture 

3 

d l'asture 
d Pasture 

ed Pasture 

i Pasture 

B 

S 
e e 

S 
A 
A 
A 

-A 
~ 

B 
II 
B 

e 

10-20 
20-40 

40-100 

40~100 

~ 
~ 

20-40 
4{)·100 

o::iO 
10-20 

~~ 
4~IOO 

56 
56 

~ 
56 

569 104 573 1.05 1.035 
570 1.21 574 1.25 1.1991 
571 l.B 575 !.I9 USó 
572 1.20 576 1.20 1.208 

red Pastur.: I A ---0:.-10 577 LOO 581 L07 '8S 1.06 1.Q4(i1 
J Pasture A 1O~20 518 1.21 582 L20 586 1.19 1.2021 

~dP,"'re A 20-40 579 1.17 583 1.06 587 1.12 IJl91 
:1 Pasture A 40-100 580 1.31 584 Ll2 58& 1.23 1.25: 
J Pasture B 0-10 
i Pasturo B 10..20 
~ p"""" B 20-40 

t Pasture B 40-100 
t Pasture e 0-

=-~I~d~ Pasture e 10-20: 
1 Pasture e 20-40 
t~ª~lure e L4!,)-1 ºº 



-- - - ---~r--- -----~ ----

Block Trntment 
SOU plt Son 

CyUD. No. 
Bulk ..tendty eyuo. Bulk dt'nJlty 

Cylin. No. 
llulk denslty Bulkdendty 

(calicRt.l) DepIla calkllta skle 1 No. calkata slde 2 ('alicata ¡¡de.3 mean per caliCAta 

---
1 Deirraded Pasture A 0-10 589 0.91 593 0.98 597 0.99 0.961 
J Dc~aded Pntute A IO~20 590 0.99 594 1.00 598 0.95 0.980 
1 Degraded ruture A 20-40 591 0.99 595 1.04 599 1.01 1.015 
1 Deimlded Pasture A 40-100 592 1.00 S96 1.00 600 1.02 1.006 
1 Degraded Pasture B 0-10 
1 Degraded Pasture B 10-20 
I Demded Pasture B 2040 
1 Degraded Pastur. II 4Q·loo 

1 Desnded Pastare e 0-10 
I Pastw-e e 10-20 
1 Degraded Pasture e 2040 

1 Dewaded Pasture e 40·100 
2 DeRTaded Pasture A 0-10 601 0.96 605 0.96 609 1.07 0.997 
2 D<:graded Pastur< A 10-20 602 1.10 606 1.02 610 1.08 1.064 
2 Pewaded Pasture A 2040 603 1.09 607 1.09 6l! 0.91 1.029 
2 Degraded Pasture A 4<)·100 604 1.05 608 1.07 612 Lit 1.076 
2 Deuaded Pasture l! 0·10 
2 Degradcd Pasture B 10·20 
2 Degraded Pastu.re B 20-40 
2 D • .,.dedP ...... B 40-100 
2 Degraded Pasture e 0-10 
2 Degraded Pasture e 10.20 

2 Degruled r ...... e 20-40 
2 De",i«Ied Pastw-e e 4()·loo 
3 DeiU1lded Pastute A 0·10 613 112 617 1.04 621 099 1.048 
3 Degraded Pasure A 10-20 614 1.10 618 1.17 622 1.15 1.139 
3 Degraded Pastare A 20-40 615 1.10 619 1.05 623 1.15 1.10( 

3 Demded PaslUre A 40·100 616 1.16 620 1.19 624 1.22 1.189 
3 Degraded Pasture B 0-10 

3 Degraded Pas"'" B 10 .. 20 
----- ... ~ 

3 Desuaded Pasture B 20-40 
3 Degrade<! Pasture B 40-100 
l Degraded Pasture e 0·10 
3 Degradcd Pasture e 10·20 
3 Degraded Pastme e 2040 
3 Degn¡ded Pastun: e 40-100 



Experimento Topografia Plana, Amazonia, Colombia 
Listado de Variable$ de Laboratorio J Calculadas Método 1 (profundidad fija) 

! _ __ __ B lIEooJ 

I 1 I pH p etC (:1(11al Cond C.a;t NlObl .v- A.rc:IIk ur.." 
Prorundidad pdensidad I (ti" (n~ «~) Ci:r/K¡) fJt'iKt} (V1Ke) (~()(I;) {%) (%) {%) 

Tratamiento Calicata 

,----
[cl'tbmt1 

IDllgndcd piStÜre 
Degradcd f'asturll 
)egraded f'asture 
)egrlded hsture 
)egraded PI.StuTe 

l~aded PnatU1e 
'or, 
'or, 
'or, 

IFor.BwI 
For,&.nkl 
'or,Ban 
;cr, Bao 

".... 

0-10 0,91 443 3,37 1200 29,17 2297 (;,.20 2239.9431,56 4763 :2,º,SI 26,63 205 20.97 
1()",20 1.21 452085 99<1 1836 946 890 134&:17 26,11 5612 1117 22,29 1,63 llAg 
26-4ó 1,19 4,52 0,48 9,10 1268 7.5Q S,ll 945.6& 23,69 6:2 4$ 13,863012 2,25 1782 1230 

í49:-Joo) 1,19 s,:n 039 6,80 9,35 4,lj, 5,10 170,24 19,65 7033 10,02 6690 5,51 3041 36,49: 1 

10-20 
20-40) 

(4Q::Jººf 

'(20-40) . 
,(40-109) 

~ 
(!Q:f 

I~f~ 
'2040 
'40-100) 
'O-W) 

20-40 
40-100 
0-10 
10-20) 
2(40) 

[~J--ººL 
¡g,!Ol 

'(0.100) 

~JQ 

I(~~) 
(lMO) 

D-40) 

!ººL 

~ 
$0-100) 

:J!.lL 
0-20) 

>0-40) 

.(~Iººt 

-li',?,J '_ ' , 2919 21,35 1.84 2370,25, ,26,(;5 2,16 ............ ..,,, I 
t6,40 10 48 592 1383,04, ,1991 t,68 

~ 
!.J!.. 

0,91 

),91 

l~ 

.J!.. 
LQ2.... 

17 

~ 
LJ!.. 

lo." 
~ 

l,13 

lo," 
I-,!§_ 

1,20 

,19 

4,52 

~ 

1003,00 " ... '''' ... H' 

135,:10. > 

2:r17l}4, 2775 2,03 19,89 7,85 
13.'21 3,42 1315,89. • , 20,26 1.67 16,11 - Ü 

4,67 776 6,91 1031,96.. 34,85 2,4S 18,43 16,41 
12,06 5:l4 6,72 74648. • , 8628 5,34 38,21 48,08 

llao. 25,56 2012 545 211800 32,82 4443 22,"1623,33 l,93 ¡S.J6 _4,?_1 
IlI,1O_IJ?!:l:8 13,62 5,66 1"184,04 28 26?~?~ 20,97 ~ 
10,70 
J,20 

H6 12821 
¡;14 97441 157,01 

123.45 iJ~S21Il'!i1§ 

-~ 
34 1º,27 

15,51 9-,54 1770! 
8.76 5,33 1I41,43T:1:433 160,24 

~ 
1,!!.. 
!,E 

}.l9 

í,~~ 
4,60 0,43 7,80 12,37 6,66 .5 7l 812,47 121,60 64,23 Z 02 15,41 
4,87-1°,64 J~,60 -110,61.. ~,()8 __ ~ 7H,9'l:J1<114j?8,23 ill... ~~,lL 

[29.57 l:l&!
!<t!.!_ 

10' 
1044 4,69 S 75- ii'f 
26,27 lO 17 610 2314,62 , 28,.62 252 121,9& 
1606 1O,SI 5 55 1355,07 HU! 11 59 -U7,}:l 

: 12,26 690 5,36 1021,74 , , 28,36 ~.36. 

" i2 
~ 
).51 

12,' 
9,89 4,85 5,04 83553 6866 

4,65~.sS 1i035 29,77 2201 7,76 2HB8t 40,81 4240, 16,7929,10 
1.79.10,67 18,20 16,113 10,46 6:.)7 154732 25,10 5546 19,441945 1,1)' <L,":> ',"V 
~&A9 12,92 682 6,10 138972 20,80 6409 15,H 2846 306 15,02 13,44 

85 592 111328 19,19 6950 ll;n 73,08 769 32,91 40.17 

". ~O,46 1 .. ", 

t,32 7 09 2336,84. • 28 75 2 77 i I 82 6,93 
2,47 704 1621,62 2254 1,37 14 41 ~ 

&,45 º,87 1228,39, , , 33,15 2.71 18,61 15,13 
81,63 743 36,71 44,92 

128,: 27,63 2,42 1&,43 
'19,16 2,():z_Hl~ 

,02 2100,72 40~ 43,69 15,50 27,02 2,13 23,96 
113;0214,15 1450,64 22M 5652 2064 20,$6 1-:14 15,59 

1080,2921,56 62,94 15,50 12S8 2,42 22,42: 1046 
858,22 20,11 6821 11,68 8174 6,11 43:93 37,81 
2310.,96 , , , 2894 235 27,95 1 00 

:.....(J 1439,44 , • , 21,60 1,72 1763. 3,% 
.- 1&:9114,35 891,00, • , 2970 2,00 1995 974 

6.23 !s.as 94!J,5-o • 8O,n 6,76 44,36 36,17 
....... " 11" .... "'~ ..... '" 24:58 2,18 2J05 1.52 

____n 14,10 

M:L !6,36 

22,02 MI- 1784 4 18 
2, 71 24,03~,_l8 

1'8,50 5.83 _ 



Tratamiento 

1 Asociation 

1 Degraded Pasturc 
IOegraded Pasture 
IOegraded Pulure 

For Bank I 
For, Bankl 
For, BaDk 1 
For BaDk Improv;;J: 
For, Bank Improved. 
For, Bank Improved. 
For, Bank Improved: 

M, 
N. 

Nalural 
Nalural 
Nalur1l1 

pH P CIC Ctcatal Coald Cal NtotaI Arena ArdUa Umo 
Calicata 1 prorundidad pdensldad 1 (Un (lfIIIKel (cmoIlKc) (crlKll (crlKe) (crlK&) (JllllKI) ('Y.l ('YO) ('YO) ctthmU nlthmtl coxthmU celhmtl 

l 
lA 

lB 

~ 

)-10 0,9\ 4,88 3,68 12,7 28,82 22,30 6,52 2258,12 40,68 42,94 16,38 26,16 2,05 20,24 5,92 
'10-20) 1,25 4,73 0,54 8,7 17,94 12,27 5,67 128372 29,13 53,21 17,662241 1,60 15,33 7,08 
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1.21 ;,09 :56,6: 36, 20,03 ;.68 
I,{). 1.00 i2S,5~ i .. 84 ~S 

: 1.00 20.: 15 
1.00 30,4: 13,11 

09 ,7,02 í.S' 31,20 
19,26 1.0' ,21 1.63 

lA (l0·20) 

,20 

,2) 
,17 
.22 

19,4; ),0< ),41 :,52 
(2~) 

lA 
lB ).10 
lB 0·2' 
lB :0-4(1 

,i 
·100) 
O) 

1-20) 
1-4(1) 

,lO) 
)·20) 

(20-40) 

(0,10) 
(10-20) 
,20-4(1) 

:,21 
:7 

:1 
17 

23 
1.26 
,2J 
.05 
,2: 

00 
,2 

,o 
1.82 
:,00 
:.00 

00 
17 

1,00 
1,00 
2,00 

14,12 8,83 15.29 :,54 
,2. 34,97 1,28 
30,: 1.49 
21, ',61 
33,' 10,49 

1040 ',45 31,91 
!,4: '.45 : 1,96 'O 
),46 ,7, 1,68 '6 
I.~ ,74 12,69 1,52 
72.~.3 132.095,08 

128, 19.: .76 ,l6 
11, 13,2! :,25 ,72 I 

1,4717,43 1,29 

'.15 '4 i 
.21 ¡ 

10,93 
13,8, 19,80 

:64. 12, 32.52 1,96 
'28. 13, ;.35 1.63 
22. 13" 1,89 1,86 
33, ,82 ,7,26 ',78 
55. ,18 24.46 : .30 

(0·10),0: 26;,32 ,26 ,09 
(10:20) 11.28 ,59 1,73 17 
(2~ 17 lO 30.29 .79 110.50 .46 
'(40.100~)---r.,~26----~~--i~~:,,~2t:7~~~I,S881~--f.\3~I •• 41~--~'~.88:3~~ 

B(O-10) 1.05 1.00 23.31, :,10 1,32 
B (lO·la) ,28,00 20.25.75 ,01 
B !(2~) 27 1.00 26,24:,1, 
B (40-100\ 26 1.51 17 '.31 14,13 

(0·10) 05 1,00 125. 1,26 1,59 
(10,20) ,28 1,00 ;,93 1,60 1,99 

~~ __ ~'T,2~' ____ ~1.~00 __ ~~I,7=-5 __ ~,,2~4 __ ~'.5~1 __ -F!,~69~' 
(40.100) 26 ,1.57 ,78 )6.5, 25,11 14,04 



I Pastu", 

, 'egrnded p""tt;;;, 
I Pastu", 
I PasMe 
! Pastu", 
I PasMe 
I Pastu", 
I Pasture 
1 !'asture 
1 Pasture 

!For, Sank Improved 
For. Sank'" 
:For, tan 
iFor. tan 
For, B.n 

oro lank 

'or, 

'oro 
: 'oro lank 

ImorovetI 

IN.tu .. 1 
INatural 

lotural 
~I 
'tural 
otul1l 

1<'tu'" = .... 
,.tural 

calieat. 
lA 
lA 
:A 
A 
B 
B 
B 
B 

A 

A 

A 

B 

e 

lA 
lA 
lB 
lB 
lB 
lB 

lA 
lA 
lA 
lA 
lB 
:B 

lB 
:B 

e 

:=4 
ponder2 ,uhmt2 ,mmt2 nllhmt' 

,·10\ 1,08 1,00 28,50 22,11 ,,29 ,l7 
·20) 1,00 21. 1l.94 18,05,71 

~~ __ ~~ __ ~~,~00 __ ~3S~· __ 4719~'.:.8~2 __ ~~;~J-4~,6~5~ 
'·100) 1,83 84, 54,03 

I{O-IO) 11, 1,00 l4,: ',89 
(10-201 11,28 24,l3 16. 
(20-40) ,24 38.93 !.l. 
(40-100) 19 \7,59 30, 
(O-lO) ,08 l4,31 125, 
(lO-20l 1,28 11,00 127,70 119,80 
~ 1,24 ~ 12. )7,94 

15,29 
36.61 
1,81 
',90 

16 

:,17 

~ ,19 :,83 164, 135,06 :.2: 
IO·Wl~--~'~~--~~I,OO~--~2~g,--~!2~"J~1--~~--~I~,60~ 
1t0-20\ 1,1020,55 117, ,79 

~~~~ __ ~~ __ t30~,,2~8~125~, __ ~14~,85 __ ~~ 
)(4Q-100) . ,2:5 65.12 )2,' 12,20: 
1(0.10) 1,04 Zl,72 16,( ',10 
(10-2m 11,20 1,00 22,51 U,59 110,92 
(20-40) .12 !,OO 30,1' :25.43 1,71 ,14 

;,01 
,90 1(0-10) 

(10-20L 
(20.40) 

1(40.100) 
11Q..IOl 
nO·lC 
(20.41 

,25 1,89 7,9' ,52,92 1,07 
11,04 1,00 26: 18,42,12 
11,20 22,54 13,9,33 12 

.12 25.4' 1,00 
,25 "'.4 52,9: 13,54 

11,19 24,0: 13 
,1 1,00 !l,57 16.27 ¡,30 ,53 

1.00 12,68 ,29 19 .22 
: ,2' 1,80 51,3: 36,27 1,50 

(0-10: 11,00 133,65 130,48 ~67 
10-20) ,17 11,,36 ~ 1,93 

~~)---F.t~~~---f.i~~---f.~;:7.-~:--~~--~~~;~~~lJ~~~~¡~~~~ 
l~~---r.7.19~---f.~---f.~I,~96--~1276;,,6~8---*7.¡8~--P.:,~35~ 

nO-20\ ,17 11,00 119,18 1,31 11, 
!2Q-401 16 :34.35 :1,46 

.23 10,S8,70 
(0-10),19 ',72 ,,90 
(l0-20) ,,30 I,~ 22,51 17,77 ,,74 1,90 

~ 
,23 I;¡~() :21.08 i 10,40 !,51 

~O L-__ ~,2~8 ____ ~~~ __ -*53~, __ ~:25~,,:3~3 __ ~:~28.,2~;-1~',5~!~ 
1(0.10)- ,19 1,01 l4, :30,29 1,83 !,81 
110-20l ,301.0018.01 !,06 
12040) ,23 ,00 33. 13.31 1,06 
1(40.100) ,28 1,41 ;2; ,,99 ,10 

0·10) ,19 1,01 11,42 16,85 1,67 

~~--~:ie¡~3~---*~---ti~~j::~~:--r.:;~:::;~~--~I~~I,OI7-.~~~~:~ 
-100\ ,28 20.3! 33,46 Il, 

1~~~~)---r.IE~v~---r.!~~~--~~~27~·--~2~3;,:~~!2~----~ __ ~~ __ ~ 
100) 11,31 1.38 *97 3S,34 t63 ;'07 

~ ::~! ;:: I~H~ I~~:;¡ I w:i 12:~ 
140,100\ 
10-10) 

'·20\ 
120-40\ 

,)1 1,38 :66,68 138,6, !8.01 1,55 
!,05 1,00 !2,20 ;20,11 :,10 1,69 
1,28 1,00 IIU8 13.86 ¡,02 .34 
.27 !,OO 1),48 12,59 10,89 ,25 
,JI 14,38 :66,68.. 134,83 31,85 ...... 15,16 





Experimento Topografía Plana, Amazonia, Colombia 
Listado de Variables de Carbono Acumuladu a 1 m metodos 1 y 2 I 

BLOQUE-l , 

tratamlento calicata ctthmtl conhmtl cetbmtl nttbmtl cttbmt2 coxthmt2 C1J:thmtl ntthmt2 
Asocíation A 14593 8068 65,26 1144 136,04 7618 5986 !O 62 
Asociation B 147,79 87,78 6001 11 84 13741 8280 5460 11 01 
Asociation e 16914 92,64 7650 !ISO 156,37 86,99 69,38 1071 
,~.&rll4ed Pasture A 14058 9520 4538 14,77 14058 9520 4538 1417 
'DellTllded Pastare B 135,60 9214 4287 12,67 13560 9274 4287 1267 
o.l!l'l1ded p. ... 'tUre e 124,10 85,24 38,86 11 70 12410 85,24 38,86 11,70 
For Bank lmt'>roved Management A 14609 7785 68,25 !O 22 136,33 73 17 6316 957 
For, Bank lmproved M t B 15332 8588 6744 1219 14372 81 57 62 [5 11 43 
For. Bank lmoroved Mana1rement e [44,48 83,93 6054 1228 11538 7947 5591 11,51 
'Monocultive A 15009 81,54 68 56 14,81 144,46 7900 65,46 14,21 
MQnocultive B 166,67 9155 7512 14,78 16038 8872 7166 1421 
Monocu!tive e [5739 8043 7696 1475 15120 77 67 73,53 1416 
Natural Re¡reneratjon A 16219 10589 S6.3(l 12,40 15101 9988 51.13 1156 
Natwal Regeneration H [6076 10989 50,87 1283 14975 10383 4592 1190 
Natural Re!l;eneration e 14837 110 20 38,17 1240 13899 104.01 :l4 98 [1,61 

BLOQIJE=2 
tratamiento ealicata 4.':t1hmtl coxthmtl ettbmt1 nUhmtl cttbmtl to:ltbmt2 cethmt2 nttbmtl 

Asociation A 16692 8429 8264 1240 15253 7828 74.25 11 34 
Asociation B 161,87 70,10 9177 11,29 [48.33 66,06 8227 10,36 
Asociation e 183,54 1057S 7775 13 93 169.39 98,90 70,50 1289 
DegnWed Pasture A 13870 102,48 3622 1329 133,89 99,14 3475 1282 
Degraded Past ... B !l8,20 10304 3517 13 88 134 13 9977 3436 1343 
De¡naded Pasture e 13289 86.93 4596 1236 12831 8403 4428 II 92 
for, Bank lmproved Management A 14299 8927 53,73 1249 129,26 8213 47,13 11,27 
Por Bank Improved Mana¡;;ement B 155&8 9867 5721 1279 13991 8984 50,07 11 53 
For Bank lmpmved Management e 171 02 III 87 59.15 13 76 15358 10176 51,82 12 36 
Mooocultive A 164,41 7201 9240 13,51 14521 64,47 8074 1194 
Monoculrive B 175,78 8800 8777 1613 15527 7948 75,79 1405 
Monocultive e [6986 8194 8792 1520 14910 7347 7562 1359 
Natural Regenel1ition A 14235 10589 3647 11 37 12794 <JJ 67 3027 1030 
Natural Regeneration B 16507 109,91 5516 1224 148,85 10161 47,25 11 04 
NatUral Regencratioll e 166 79 9891 6789 13 96 1511,27 9108 59,19 12,62 

-- -



BLOQUE =3 
tratamiento calicata cttbmtl (oJ:thmt1 cethmtl ntthmtl dthma (oxtbma tttbmU ntthmt2 

Asociation A 11058 91,18 1940 12,95 153,94 8369 70,25 JI 75 
Asociation B 17515 104 80 7035 1394 15680 96,05 6075 12,63 
Asociation e 203,04 12185 7519 16,26 185,27 11863 6664 1481 
Degr.tded Pasture A 14216 92,12 50,65 14,17 13245 85,67 4673 13,18 I 
[)egn¡ded Pasture B 13750 87,40 50,ll 1 88 127,38 8086 4653 II 86 
Degraded Pasture e 15516 91.29 6387 1437 14320 8400 58,30 1334 
Fot Bank lmproved Manaaement A 16024 8180 7645 1202 14502 7714 6788 1097 
For Bank Improved Management B 17242 m,1O 59,31 13,54 15542 10392 51,50 1232 
For Bank Impr_Qved Management e 11543 11416 61,21 1300 15170 104 28 5342 lJ 76 
Monocultive A 16034 7914 8120 1359 144 81 1328 7159 1231 
Monocultive B 16345 8252 8093 !l65 14672 7420 72 52 1237 
Monocultive e 15372 9144 62,28 12,68 13933 83,38 5596 II 51 
Natural R~neratíon A 17087 88,28 8259 11,36 149,45 80,50 689S 10,16 
NatUl'1IIl Reuneration B 18361 14508 3853 1474 161,20 12710 3409 13,04 
Natural Regenenltion e 162,30 llHl 46 89 1233 14292 10395 3897 II 01 

BLOQUE-4 
tratamiento calicata cttbmtl toxtbmt1 celhmU nttbmt1 dthmt2 coxthmtl ettllmt2 nttllmt2 

Asociation A 190,60 12312 61,49 1529 170,14 IIl9 99 6016 13 62 
Asociation B 18184 10664 75,20 13,60 165,42 9911 6630 12,53 
Asociation e 195 II 12687 6í! 24 1552 17938 111\.35 6103 1426 
DC2raded Pasture A 15952 12994 2958 1750 14469 11189 2680 1571 
De.en~ded Pasture B 141,51 118,00 29,57 1527 134 37 10S,95 2842 1391 
Degraded Pasture e 16430 12203 4227 1680 149,17 109 98 3919 1496 
For, Hank Improved Management A 16663 10691 5965 11 55 14978 9700 5188 1042 
For Bank h}1...vroved Man~nt B 17986 124,72 5514 13,26 16249 114 SI 4799 12,06 
For, Baok Imvroved Management e 17111 !l693 54 18 12,89 15338 10663 46,75 11,$0 
Monocultive A 15863 101 13 5750 1330 13930 9199 4131 1164 
Monocuhive B 17554 10520 7034 1492 15309 9367 5942 1308 
Mooocultive e 157,00 7151 86,33 1241 13851 64 25 7426 1104 
Natural Regcnemtion A 160 54 116,84 4310 12,01 139,16 10380 35,36 10 57 
Natuml Regeneration B 17700 12300 5400 1265 15241 10873 4367 1097 
NatltraJ Re~eneration e 165,83 104,23 61,60 12,34 141,24 91,38 49,8S 10,44 



Lis .... d;' ,'¡, Plana, Amazonia, Colombia ., , ª 0-40 cm metodo, 1 l'1 
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HLUCK3 

Land use 
,~ 1 I 1 

. M Total e Oxld e 
neptb«m) Ilalkd •• slty pH S •• d(%) Clay(%) SJlt('Y.) P mgtKg Acidez Cacmol(+)l1 K cmol(+)11 crn.:+)n (grlKg) (grlKg) N(rnglKg) Soll PIt 

H.ruf. 3 0·10 1.0988 5.6000 30.0U2 32.3948 37.5940 1.0900 1.9336 1.9862 0.0834 0.8192 28.3758 28.3758 2616.76 
1374.63 
885.40 
564.29 

2534.83 

H.ruf. 3 10-20 1.1053 5.4000 24.0106 44.3938 31.5956 0.3700 3.8485 4.17&9 0.0275 1.8711 14.7781 14.7781 
H.rufa 3 20-40 1.1174 5.6000 20.0128 46.3926 33.5946 0.2200 8.0821 4.2799 0.0205 2.5121 8.4627 8.4627 
·H.rufa 3 40-100 1.2328 5.6000 30.0U2 36.3942 33.5946 0.0300 7.5473 6.2755 0.0137 5.4528 6.2000 6.2000 

3 0-10 1.1379 5.6000 38.0136 28.3938 33.5926 1.1400 1.6101 4.0361 00756 1.4432 29.8379 29.8379 
3 10-20 l.2557 5.5000 24.0137 42.3924 33.5940 0.5900 2.3605 3.7565 0.0444 1.2215 17.3999 17.3999 1548.69 

695.71 
564.43 

3185.38 

, 20-40 1.2401 5.3000 16.0168 52.3895 31.5937 0.1600 6.4411 1.7628 0.0283 1.0068 6.0000 6.0000 
,la , 40-100 1.2144 5.3000 16.0084 50.3950 33.5966 0.1100 8.0691 1.3470 0.0271 1.4161 5.1000 5.1000 

B.briz;. A.vinroí , 0-10 1.0174 5.7000 38.0087 26.3963 35.5950 1.6300 0.8565 2.0578 0.0503 0.7536 38.8347 38.8347 
B.briz+ A.víntoi , 10~20 1.0726 5.9000 26.0148 38.3923 35.5929 0.9900 1.1052 3.5812 0.0358 2.0262 16.6267 16.6267 1721.92 

1254.18 
715.3: 

B.briz+ A.vintoi J 20-40 1.2566 5.8000 24.0137 44.3920 31.5943 0.7800 2.0589 3.1134 0.0395 2.9466 12.9466 12.9466 
B.briz+ Avíntoi J 40~100 1.2600 5.7000 26.4118 46.3926 27.1956 0.1000 3.3866 5.3861 0.0510 3.8532 4.9535 4.9535 
":ratylia J O~IO 0.9155 5.4000 46.0054 20.3980 33.5966 1.8000 1.2136 1.5243 0.041l 0.4498 39.4992 39.4992 
:ratylía J 1O~20 0.9788 5.6000 18.0148 42.3924 39.5929 08100 2.5544 2.9833 0.0256 1.3168 19.1163 19.1163 1682.1' 
:ratyha , 20-40 l.3619 5.4000 18.0082 46.3954 35.5964 0.1400 7.2949 2.7981 0.0182 1.5769 7.6000 7.6000 827.391 
::ra!}'lia _ J 40~100 1.3532 5.4000 24.0106 40.3943 35.5950 0.1000 8.4823 2.1200 0.0195 1.4568 5.3000 5.3000 587.64 

, 0-10 1.0855 5.2000 43.6113 24.3951 31.9936 2.2400 1.2915 L2450 0.0633 0.4041 49.0000 49.0000 4825.21 
, 10-20 0.9375 5.2000 21.6219 42.3881 35.9899 Ll500 3.9450 1.4789 0.0334 0.5618 21.7214 21.7214 1987.13 
3 20-40 LQ674 5.1000 9.6072 60,7951 29.5976 0.2::800 9,4184 1.8309 "MIL: , 1\.011\") 110: '7n1ln t.{ "1f1N\ g")~"'M 
:1 .- - ----- ---- -'0'- .. __ • 0.0 __ - -

H.rufa 
H.rufa 
H.rufa 
H.rufa 

BLOCK 4 
• 0-10 1.1155 5.7000 54.0064 19.9972 
• 10~20 1.1770 5.6000 28.0101 41.9941 29.9958 
, 20-40 1.1444 5.4000 16.0118 52.3927 31.5956 
, 40-100 1.1914 5.1000 18.0115 50.3929 31.5956 
• 0-10 1.1782 5.1000 24.Gl06 42.3941 33.5953 
• 10-20 1.0992 5.2000 16.0202 52.3874 31.5924 
, 20-40 1.1065 5.1000 18.01311 5O.391'1J- 31.5949 
, 40-100 1.3803 5.1000 20.0144 

bríz+ A.uínloí , 0-10 1.0139 5.1000 42.0151 
!,!!z+ A.pinloi • 10-20 1.1l02 5.1000 28.0101 

iz+ A.pintoi 4 20-40 1.1815 5.1000 24.0137 46.3916 
iz+ A.pinloi • 40~100 1.3395 5.3000 26.0148 48.)903 25.594' 

ICrat)'lja 4 0-10 1.0297 5.5000 30.4084 33.9959 35.5957 
~~rªtylia 4 10-20 1.0560 5.4000 1(,.41"0 .t\."OOl'1 n"Q'l? 
:~<!D'lia 4 20-4{) • -- ~. , 
;ratylia I~~--' 40-100 

I '~I"OU' • 0-10 
• 10-20 
• 20-40 

40~loo 

1. 
1.43981 

• '000 

=1 7.5923 
5.5969 

1.1600 0.1827 
.0300 0.5264 

)3200 1.9191 
~04oo 4.1928 

6400 0.8827 
2100 3.5905 

0.4800 5.2546 
0.2500 6.267; 
3.2100 2.IOOC 

..,h5900 6.3453 
1.1 
O.: 

O. 
O. 

2.46001 o: 
1.1700 2. 
0.38001 4. 
0.2200 5. 

...Ll.'-
21!.: 

2.001 

~ 
3.541 
1.9459 
0.788 
0.2361 
1.6398 
0.5890 

o.m 
0.53: 
1.81 : 
o .. 
O.' 
O.: 

0.1770 
0.1473 
0.1245 
0.0839 
0.3710 
0.3138 
0.2652 
0.2259 
).1396 
'.0749 
'.0401 

19( 

l.i!9i9 36.5000 365000!li 
1.5512 22.8980 : 
1.4344 10.2287 10.22871 914 .• 61 
0.8073 4.5000 4'""2L .. - .-
2.3232 39.1689 
1.6072 16.3377 16.33771 1568.751 
0.8272 7.1909 7.1909 896.13 
0.3295 7.4000 7.4000 549.00 
0.9135 40.0856 40.0856 3757.09 
0.4151 10.8769 10.8769 1043.58 
0.2563 8.7139 8.1139 606.82 
1.0805 6.8872 6.8872 442.51 

35.05441 35.05441 2918.45 
15.00791 15.00791 1256.38 
9.40301 9.40301 870.52 

mi 0.53381 5.69371 5.69371 640.24 
1.2209 0.61081 44.7968 44.7968 4515.811 

~ ~M.I 14.7000 14.7000 1225.221 
0.2728 6.7792 6.7792 785.41 
0.2962 4.20001 420001 574.94 



New Experimental Farms, Lab Results - Costa Rica 2003 (initíal Carbon sampling) 
Carbon Sequestratlon Project 
CIPAV - CIAT CATIE - U. Amazonia - Wageningen University 
The Nctherlands Cooperarion - ActivítyCO-010402 

Laad use 

trufa 
I.rufil 
trufa 
[rufa 

Soil Pit neptb (cm) 

! 

.......... 'V'''' .. ~ 1 
--¡--- --~~~-- -T----

Bulkdn.lty 1 pH IS.Dd(%~Clay (~.)I SU, (%111' rnglKgI Acidez Icacmol(+)nl K cmol{+)I! 
Mg 

cmol(+)II 

----T---

Total C Oxld e N (rnglKg) 
(j¡rlKg) (grlKg) 

1.0503 5.5000 34.8169 29.5923 355907 1.5600 0.4002 3.6998 0.2414 1.0940 39.9112 39.9112 3224.95 
167 5.6000 26.8073 33.5%6 39.5960 1.9800 0.8378 2.4249 0.0862 0.7570 27.7630 27.7630 2252.28 

I 2040 1.1805 5.3000 20.8143 43.5922 35.5936 0.0300 2.5956 !.?983 0.0535 0.6702 10.3259 10.3259 935.16 
I 40-100 1.2470 5.1000 18.8065 47.5962 33.5973 0.0300 4.3328 0.9099 0.0334 0.5695 6.3000 6.3000 632.96 
! Q..1O 1.1234 52000 46.8106 21.5957 31.5937 3.1300 1.4362 ~ 0.1141 0.5874 44.7909 447909 40" •• 
! 10-20 1.2945 5.2000 30.8111 37.5940 31.5949 1.1100 4.2543 1.25 578 
! 20-40 1.1I52 5.1000 28.8128 39.5929 31.5943 Q.4ooo 8.1551 0.7074 0.0308 0.4437 1I.56ll5 11 
! 40-100 1.3838 4.9000 24.8180 45.5891 29.5929 0.1600 8.4393 0.3854 0.0236 0.2901 8.6000 8.60 

>tiz+ A.pintoi ! 0-10 1.1128 5.1000 28.8142 35.5929 35.5929 1.1900 2.4422 0.6285 0.1128 0.3207 34.6880 34.6880 
J>.orix+ A.p!nto! 1 10-20 1.2303 5.0000 18.8227 47.5867 33.5906 0.5400 4.0448 0.5272 0.0976 0.3326 26.7811 26.7811 
B.OOz+ A.nintoi I 2040 1.2558 5.1000 12.8139 51.5917 35.5943 0.0700 5.2566 0.4367 0.0745 0.3207 18.9887 18.9887 544.291 
B.OOz+Anintoi ! 40-100 1.3632 5.1000 14.8034 49.5980 35.5986 0.0300 6.9396 0.2729 0.1066 0.2118 5.9000 5.9000 397.26 
Cratvlia ! 0-10 1.0854 5.2000 32.8134 37.5925 29.5941 22900 1.3483 0.8475 0.0778 0.3205 43.7944 43.7944 331059 
Cratvlia ! 10-20 1.2812 4.9000 12.8174 59.5881 27.5945 0.8700 4.0785 0.2346 0.0595 0.2521 14.5569 14.5569 1116.241 
Cratylia I 20-40 1.2943 5.1000 14.8102 59.5928 25.5969 0.2300 6.1205 0.2181 0.0705 0.2332 6.6000 6.6000 542.94 
[<:ratylia 1 40-100 1.3200 $.1000 18.8081 515948 29.5971l 0.2600 5.4062 0.1692 0.0382 0.1780 5.9593 5.9593 4" .. 

I 

1 0-10 1.0686 5.SOOO 42.8183 29.5905 27.5912 2.5400 0.8116 2.2694 0.1922 0.8428 46.0000 46.0000 3~ 

1 10-20 1.2959 5.4000 24.419743.5887 31.9917 1.1100 1.76901-9125 0.0596 0.7657 -_.--- ----.- .. 
6 
489. 

¡H.rnfa 2 0-10 1.1904 5.3000 34.0066 30.7969 35.1965 2.5600 1.9411 0.6294 0.0678 0.24ll9 46.6851 46.6857 4289.98 
[H.rufil , 10-20 1.1769 5.2000 24.0137 36.7934 39.1929 1.6900 3.4520 0.4956 0.0409 0.2459 34.2127 34.2127 2584.02 
'H.rufa 2 20-40 1.3201 5.0000 22.0156 44.7910 33.1934 0.4600 6.5375 0.4643 00237 0.2619 113945 11.3945 977.19 

I.rufa L 2 40-100 1.2230 5.1000 16.0168 5U890 29.1942 0.0800 11.8857 0.5430 0.0169 0.4212 5.8000 5.8000 623.49 
2 1 0-10 1.1172 5.3000 23.2108 47.5933 29.1959 1.85001 3.15281 1.31671 0.0691 0.s54~ 35.5001 35.50011 2846.77 
2 10-20 1.2579 5.4000 21.2158 47.5905 31.1938 1.0100 3.2295 2.0032 0.0346 0.6874 18.6941 _18.6941 1630.70 
, 20-40 1.2642 5.2000 19.2242 47.5857 33.1900 0.6000 5.1911 1.2005 0.Q!94 0.7099 10.1000 10.1000 952.78 
2 40-100 12911 5.2000 19.2097 51.5938 29.1965 0.4900 5.2753 1.0734 0.0195 0.9520 6.4000 6.4000 681.99 

o."..ix+ A .• ín!o! , 0-10 11591 5.7000 31.6137 31.1938 37.1926 1.8100 06751 3.2270 0.1692 0.9744 39.0438 39.0438 4146.10 
B.briz+ A.inloi 2 10-20 1.0978 5.8000 25.6()74 35.1965 39.1961 1.1200 0.6508 4.0294 0.1141 0.8786 28.1792 28J792 2475.86 
B.brizf A.intoi , 20-40 1.1881 5.7000 19.2097 47.1943 33.5960 0.5900 1.9Q93 6.9211 0.0831 1.1450 9.9888 9<9888 994.25 
B.brix+A.pintoi 2 4<l-100 1.2171 5.3000 19.2178 51.1887 295935 0.2400 7.4370 3.5117 0.1031 0.9440 5.0674 5.0674 713.19 
Cratvlía 2 0-10 1.0265 5.4000 38.0161 24.7936 37.1903 1.8900 1.9542 0.9489 0.0787 0.3899 47.3560 47.356() 3834.01 
Cratvlía 2 10-20 1.2185 5.3000 30.0154 34.7923 35.1923 1.6000 3.4595 0.9048 0.0402 0.4001 21.9309 21.9309 1886.44 
iCratylí. , 2040 1.2134 5.2000 23.6153 43.1914 33.1934 0.7100 6.2589 0.8799 0.0414 0.4842 10<9151 10.9151 1076.80 
ICratyl!. 2 40-100 1.2901 5.2000 17.6165 53.1894 29.1942 0.1100 152517 0.7064 0.0319 0.8309 5.0000 5.0000 589." 

2 0·10 1.0627 5.0000 26,0074 34.7965 39,1961 1.8400 2.1281 0.3736 0.0261 0.1531 29.2313 29.2313 3036.' 
2 10-20 1.1616 5.0000 20.0224 44.7875 35.19Q1 1.2000 5.1631 0.3753 0,0133 ~ __ 17.0000 17.0000 1366.' 
2 709.30 
2 46120 
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~ 
~ 
Pasture 
lmJlrovec 

;:'or, Bank !Q:lproveé 
~or. Bank ImprovelJ 

Fora1"e Rank Loc:al ~ 
(Local I 

Local 1 

¡atura) 

iitUraí 
h;'¡atural. 

¡FOr, Ban 
For, Ban 
For, Dan 

~ • "' __ .u_ 

fora e Bank Local I 
Foca e Bal'lk Lm:al : 
Forage Bank Local 

c:alleata dthmt1 60c eoxthmtl 60e eethmt1 60", ntthmtl 60c cttbrnt2 60e coxthmt2 60(: eethtnt2 6{k 

A 89,13 48,S4 40,59 6,60 75,98 41 38 3460 
80,33 35,16 45,17 6,72 68,47 29,97 38.50 
74,52 25.86 -:¡¡¡;¡¡¡; 6,51 6353 22,04 41,48 5.55 
64 73 86,19 -22,06 6,57 61,20 &2,06 ~20,86 6.21 

lB 61,63 8679 -25,16 6,SO 58,27 82,06 -23,79 6,15 I 
91 13 8679 4,34 8,50 86,16 82.06 4,10 8,04 

fA 88,38 22,11 66,20 5,86 76,55 19.21 5734 5,07 
~ 89,88~___ 24,08 65,80 5,78 7785 2086 57,00 5,00 

75,88 15,88 60,00 4,68 65,73 1375 51,97 1405 

~ 
A 
B 

talicata ctthmt160t 
A 7S: 
B 72,: 
e 71,1 
A 54, 

B ~ 
@ 
~ 

B 
e 
A 
B 

94, 
87, 
&O,: 
n: 

26,25 64,90 8,81 7599 21,BB 54,11 -17,35 
28,92 6297 9,73 16,61 24,11 52, 
28,36 56,48 908 70,74 23,65 47,09 7,57 
38,08 5499 741 61,23 25.05 3617 4,88 

1,49 61,53 962 7500 34,53 4047 6,33 
27,72 40,73. 691 45,03 18,24 2679 458 
20.64 60,18 873 66 30 16,93 4937 716 
20,51 64 60 10,00 6981 16,82 52,99 8,20 
26.25 57,41 11,80 68.63 21,54 ~ 9,68 

33,95 
29,70 
26,47 
56,31 
56,31 
56,31 
28,J9 

,71 

135
.
90 

28.80 
2~ 

"¿/51 
1,19 

10,27 
~,36 

',62 
i23,24 
23,77 

60. utbm.t1 Me ntthmtl ~e cttbmt2 60t toxtbmt2 60c tetbmtl 6tk nttbmt2: 60e 
44,90 805 66,06 28,44 3762 6,7' 
43,15 6,02 61,02 24,88 36,J5 5,04 
45,21 6,24 60,05 22.17 37,87 S.22 
.1,73 603 50,9fJ 52,52 -1,62 5.62 J 
10,78 7,83 42,46 52,52 -10,06 7,lO I 
36,1l 4,86 1884 5252 -33,68 4,53 

i.3& 71,01 22,16 4&,&5 4,23 
15,84 74,31 32.78 41,S3 4,59 
,4,97 6859 28,22 4037 3,90 
~J36 69,81 25,02 44,78 1,27 

45,43 8,34 63,65 24,11 39.48 125 
14919 9,31 71.05 28,30 42.15 8.09 
29.33 572 38,95 2096 17,99 3.51 
I;ll,5l 4,98 39,12 18,56 20,56 l05 
30,'9 5,11 43.14 24,14 1900 3 l) J 
54,28 7,77 67,91 21 19 46,12 6,69 
,51,08 1,18 6396 20,00 4396 6,18 
1'9,31 8,12 71.50___ 20,46 51,04 6,99 



Experimento Topografia Lomerlo, Amazonía, Colombia 
Listado de Variables de Carbono Acumulado de 40-100' cm metodos 1 y 2 

BLoQ1JE-1 
innamlentu callcata cttnmH 6Ot: coxthmtl 604: cetbmtl 60c ntthmtl 6fk cUhro1! 60c (;Oxtbmtl 60c: t:ethmt2 60t ntthmt2 60c 

Asociation A 5445 24,91 29,55 5,12 48,46 22,17 26,30 . 4,64 
Asociation B 5J,97 JO,30 23,68 607 4804 2696 21,07 5,40 
ÁSociarion e 72,13 4046 ll67 744 6419 ~.6,01 28,19 6,62 
Degraded Pastur, A 73,35 6201 11,34 927 73,35 62,01 11,34 9,21 
Dewaded Pasture B 6149 6201 -0,52 657 6149 62,01 -0,52 6,57 
Degrade<! Pasture e 69,26 6201 1,25 6,JI 6926 62,01 7,25 631 
For Bank Jmproved Management A 80,07 36,24 43,83 7,26 6S,46 3099 J7,47 6,21 
For, Bank Imorow<l MlllUl2ertlent B 76,34 28,49 47,85 6,68 65,27 2436 4091 5,71 
For Bank Improved Management e 74,73 33,lJ 41,62 6.42 63,89 28,31 35,58 5,49 
Forage Bank Local Management A 87,Sl 31,18 56,OS 9,23 1&,97 28,58 50,39 8,30 
ForaJitt Bank Local Managemem B 86,99 2979 5720 929 7821 2678 51,43 8,35 
Forage Bank 1«a1 Mana!it:ement e 8760 2919 5841 875 78,76 26,24 52,52 7,86 
Monocultive A 9113 257S 65,95 6,30 60,14 16.90 4324 4,13 
Monocultíve B 106,16 42,79 63,38 6,68 69,60 2805 4155 4,38 
Monocultivc e 96,46 3333 63,13 5,82 63,24 21,85 4139 381 
N3tlU"al Regeneration A 7892 2771 51,21 5,15 7606 2610 4935 496 
Natural Regeneralion B 91,02 37,87 53,15 7,77 87,72 36,50 51,22 7,49 
Natural Regeneration e 7738 2596 5142 6,42 7458 25,02 49.56 6,18 

IlLOQUE~2 

tratamientl'J calicJlta cttbmt1 60c. eoxthmt1 60c eetbmU 60e nttbmt1 60c dthmt2 ,Oc coxtbmt2 60c eethmt2 60c ptthmt2 60c 
Asocbuiuu A 6436 4395 2041 6.58 54,70 37,35 1735 559 
Aso¡;jadon B 61.19 34,41 26,78 6,37 5201 2925 2216 5,42 
Asociation e 74,31 JO 19 4412 4,72 63,16 2566 3750 401 
Degraded Pasrure A 69,83 77 35 -7,52 6,98 6339 10,22 -683 634 
~edPastuTc B 70,04 n35 -731 715 63.59 70,22 -6,63 7>03 
Demded Pasture e 73.56 77,35 -378 7,23 66,78 10,22 -3,44 6,57 
for Bank I:mproved Management A 8632 3286 53,46 5,42 65,77 25,04 40,73 4,13 
For Bank Improved Management B 7648 31,40 4508 691 58,28 2393 3435 5,26 
For Sanie Jml)fOved Maruu¡¡ement e 72 22 3100 41,21 5,31 55,03 23,62 3141 4,05 
Forage Bank Local ManaRCffient A 84,41 28,11 56,30 9.73 7664 2552 51,12 8,84 
ForaJre- Bank Local Management B 110,72 30,50 8022 889 100,54 27,70 7284 8,07 
Forage Bank Local Mana,gement e 7534 2751 47,82 9,09 6S41 2498 4343 826 
Monocultive A 91,44 JO,OO 6144 7.12 5888 1932 3956 4,58 
Monocultive II 101,38 40,91 60.46 9,17 65,27 26J4 38,93 590 
Monocultive e 90,30 26,99 63,32 596 58,14 1738 40,77 3,84 
Natural Re2.eneration A 8881 2712 6170 7,21 7612 23,24 52,88 618 
Natural ReR;eneratlon B 8001 2226 57,75 9,03 68,58 19 OI! 49,50 1,74 
Natural Regenerarlon e 90,35 2548 64,87 &,51 77,44 2184 55,60 7,29 
'-._-_. 



BLOQUE 3 
tntamiento calicata ctlbmt1 40c cOItbmt1 40c cetbmt1 40c nllbml1 40c cUhmt2 40c coxtbmt2 40c cethmt2 40c nttbmt2 40c 

Asociation A 85,08 69,60 15,48 6,42 85,08 69,60 15,48 6,42 
Asociation B 83,12 63,52 19,60 6,66 83,12 6352 19.60 6,66 
Asociation e 81,76 60,95 20,81 7,16 81,76 60,95 20,81 7,16 
Degraded Pasture A 77,07 61,75 15,32 7,30 77,07 61,75 15,32 7,30 
Degraded Pasture B 77,88 52,73 25,16 6,99 77,88 52,73 25,16 6,99 
Degraded Pasture e 69,45 36,45 33,00 6,12 69,45 36,45 33,00 6,12 
For, Bank Improved Mana ement A 88,07 43,55 44,52 6,57 88,07 43,55 44,52 6,57 
For, Bank Improved Management B 93,32 51,99 41,33 7,41 93,32 51,99 41,33 7,41 
For, Bank Improved Management e 88,35 46,89 41,45 6,37 88,35 46,89 41,45 6,37 
Forage Bank. Local Management A 89,96 47,13 42,83 8,23 89,96 47,13 42,83 8,23 
Forage Bank Local Management B 89,75 47,13 42,63 8,10 89,75 47,13 42,63 8,10 
Forage Bank. Local Management e 95,01 48,02 46,99 7,88 95,01 48,02 46,99 7,88 
Monocultive A 111,89 83,70 28,19 8,53 1l1,89 83,70 28,19 8,53 
Monocultive B 131,20 108,29 22,91 10,29 131,20 108,29 22,91 10,29 
Monocultive e 103,08 68,45 34,63 7,58 103,08 6845 34,63 7,58 
Natural Regeneration A 94,85 50,55 44,30 8,19 94,85 50,55 44,30 8,19 
Natural Regeneration B 95,19 52,10 43,09 8,43 95,19 52,10 43,09 8,43 
Natural Regeneration e 94,83 51,96 42,87 8,49 94,83 51,96 42,87 8,49 

BWQUE 4 
tntamlento calicata ctthmtl 40c codhmU 40c cetbmU 40c nttbrnll 40c clltJ,mt2 40c coxtbrnt1 40c cetbmt2 40c nttbmt1 40c 

Asociatioo A 82.63 62,97 19,66 7,16 82,63 62,97 19,66 7,16 
Asociation B 99,25 82,43 16,83 8,59 99.25 82,43 16,83 8,59 
Asociation e 78,48 66,56 ll,93 7,37 78,48 66,56 11,93 7,37 
DelUllded Pasture A 77,78 69,29 8,49 7,53 77,78 69,29 8,49 7,53 
Degraded Pasture B 59,82 47,74 12,08 6,51 59,82 47,74 12.08 6,51 
Degraded Pasture e 68,68 56,30 12,38 7,25 68,68 56,30 12,38 7,25 
For, Bank Imoroved Managemenl A 88,21 49,31 38,90 6,25 88,21 49,31 38,90 6,25 
For, Bank Improved Management B 82,97 52,46 30,51 5.93 82,97 52,46 30,51 5,93 
For Bank Improved Management e 81,84 57,49 24,35 5,41 81,84 57,49 24,35 5,41 
Forage Bank Local Management A 100,55 57,51 43,04 8,12 100,55 57,51 43,04 8,12 
Forage Bank Local Management B 83,77 49,04 34,73 8.04 83,77 49,04 34,73 8,04 
For~e Bank Local Management e 87,26 50,48 36,78 8,02 87,26 5048 36,78 8,02 
Monocultive A 74,83 60,07 14,77 7,06 74,83 60,07 14,77 7,06 
Monocultive B 72,01 57,20 14,81 6,29 72,01 57,20 14,81 6,29 
Monocultive e 108,40 97,42 10,98 9,26 108,40 97,42 10,98 9,26 
Natural Regeneration A 85,78 48,39 37,40 7,00 85,78 48,39 37,40 7,00 
Natural Regeneration B 95,47 57,37 38,10 7,26 95,47 57,37 38,10 7,26 
Natural Re~eneration e 75,02 41,52 33,50 6.78 75,02 41,52 33,50 6.78 



Experimento Topografía Lomerlo, Amazonia, Colombia 
Lisiado de Variables de Carbono Acumulado a 040 cm metodos I ~:1 

BLOQUE"] 
tratamiento caUcat. ctthmtl "Oc codbmtl 40c -u:1:bmt1 40c nttbmtl 4óc ctthmtl 40<:: clUtbmU 40(: cethmU 40t ntthmU 40c 

Asociat1on A 7203 60,43 1l,60 6.70 7203 6043 1160 6,70 
Asoci.tion B 81 so 71,72 9,78 805 8150 7172 978 8,05 
Asociation e 92.03 8061 11,42 8,94 92,03 80.61 11,42 &.94 
Degraded Pasture A 102,29 74,96 27,33 864 102,29 74,% 27.33 8,64 
f)egraded Panurc B 7198 55,8~ 1613 6,33 11;98 5Si5 16.13 6,33 
Deaaded 1".tSttIre e 77,04 59,97 17.07 6,66 77.04 59,97 17.07 6,66 
For Bank ltnproved Management A 81,41 6813 19.19 &,01 87.41 6S,23 19,19 8,07 
For Bank Improved Mana~r¡¡ent B 78,39 56,30 2:210 6,89 7&.l9 5630 22,10 6,89 
For Bank hnuroved Managernent e 9718 77,1J9 20,09 8,77 9718 77,09 20,09 8,77 
rQuge Bank Local Managcment A 9560 56,95 3864 8,51 9560 5695 38,64 • 57 
Forage Bank Local Manai!.cment B 101,23 62,12 3911 9,24 un 23 62.12 39.11 9.24 
FOTlI~e Bank Local Manawnet¡t e 109,63 69,48 40.15 104& 109 63 ó9.4S: 4015 10,48 
MoolX:utrive A 112.01 82.95 29,06 8.03 112.01 82,95 2906 8,03 
Monoculrive 11 12000 8974 3025 9,23 120.00 8974 30,25 923 
Monocultíve e 98.22 6777 30,45 753 9822 67,77 30,45 7.53 
Natural ReWl«arioll A 89,15 66,46 22,68 657 89,15 66,46 22./SS 6,57 
Natural Regenerution B 102.46 77,21 25,25 7,63 102,46 7721 25,25 763 
Natural RegtneJation e 9498 6338 31,00 7,71 9498 63,38 31,60 7,71 

BWQUE" 
ératltmientu nlicat. cttbrotl 40c t:ortbmil 40c celbmtl 40c nttbmU 4ik cubmtl 40c: coxthmn: 40c: cethmt2 40e nttbmtl 40c 

Asodation A nas 61,78 11 ti7 1,50 12,85 61,78 11,07 750 
Asociation B 71,l0 5977 11.53 6,36 71,30 5977 t1.53 6,36 
Asóeiation e 65,92 41i.07 11,85 5,32 65,92 48,07 17,85 5,32 
"'¡uadedP= A 7678 6371 13,08 6.7& 7678 63,71 B,08 6,78 
De ed Pastur-e B 74,59 50,25 2434 7,51 7459 50,25 24,3' 7,51 
Degr"dded Puture e 6977 4742: 2235 794 69,77 47,42 22,35 794 
For. Bank Improvcd Mana¡¡¡emtnt A 88,20 6682 21,38 6,62 88,20 66,&2 21,38 6,62 
For Bank In ved Management B 74,92 56.67 18,25 659 7492 56,61 18,25 6,59 
Por. Bank Improved Managemenl e 77,26 5750 19,76 651 77,26 57 S() 19,16 SI 
Forage Banil; Local Manag,emenl A 8974 5099 38.74 8,68 89,74 S(),99 38,74 8,68 
ForaJl:e Bank Lncal Man~enl li 92,82 53,93 38,89 8,JO 92.82 53,93 38,89 8.10 
Fo~ Bank Local Managemeot e 102,2] S806 44,15 950 102.21 5806 44,15 9,50 
Monocl.lltive A 105,73 75.86 2987 8,1J 1O~ 73 75,&6 29,&7 8,13 
Monocultive B 104,32 72,62 3J 69 8,9& 104,32 72 62 31,69 898 
Monocultive e 105.71 13,75 3i 96 8,25 10571 13.75 31,96 8,25 
NahUalRegene~non A 9677 59,JI 31,47 715 9617 59,31 37,47 7,15 
Natural Regeneration B 91.<H 5173 39,28 7,21 91.01 51,73 39J8 7.21 
Natural Re2etteralion e %.34 55,21 41 13 8.45 96,34 55.21 41,13 8,45 



Pas_ 
D<graded Pasture 
F.r. 
For, 
For, 
I Forag~Bank 
,FOfa" Bank t..o<all 
,Fo",,,,, Dan!< Loc,l, 

, ! Pl!!'¡¡re 
1 Pasrure 

i .1 Pa.«<ure 
For. 
For, lank !mprov~ 
For, 
Fora.e B'nk Loc,l 
Fora"" B""k Loc.l' 
Foro"" B.nk Local. 

'Natuml 
Il'atu"l 
[~'""" 

í 

, c.licata 
[A 
'8 

'A 
B 

A 
B 

A 

A 
lB 

¡~3 

'ttbmtl cetbmtl nfl bmll <ttbmll I cethmt2 nttbmt2 
!]±,21 Ilg.14 '56.01 Llil 161.06 10.98 '50.0i ~04 

163.~ $~68 __ -G64~,77~~~ll~' __ f.1~51~ •• 59~~J)~I"~~ __ ~5~81~,,lU __ ~12~,J9~ 
156,28 ~81 '69,47 13,' 145,29 183,1lQ 62,29 !12,71 
141.00 '~~I,5~5--P~~~7-4-4~I~.~--r.13~S.!~'~I~~, .. 7.8!ll~~.~51 .. ~~--~13.~551~~ 
139.51 139,52 ,00 13,49 136,15 134,18 ,3; 13,14 
lóQ,S9 .23,24 31,34 14,63 55,61 18,51 37,11 114,16 
76.45 .12 110 1.42' 64.62 ,75 101.86 ,.64 

lS: ,20 ¡,O; 107. 1,19 71, :,85 98,32 12,4 
164,23 ,77 11,05 54,07 0,65 ,3,42 10.42 
181,10 .38 )7, )4 65.95 1.01 15,57 
181,65 ,04 )5. 12 66,3; ,24 16,21 
179,86 I ,l8 )Jo' 16.16 ¡li5," 7167 )8 15,45 

I 1,97 1121.78 83.18 !,t14 73. 10.75 !l,41 

12 ~~',7~8 __ ~84~'~S-~~19~' __ f,2~~,,2~0~14~I,~82 __ ,,~~ __ ~~16,6~1~ 
,53 196,17 175,36 14,;S 148,10 8668 [61,4 12.17 
:,67 [7l,!9 1lQ<I,48 1M:! J.B..14 ',48 193.6, 15.35 I 

180.30 :,61 1107,69 18.43 165,00 68,93 196. 16,63 
17B,50 78,22 [100,28 20,28 163,46 73';0 [89,97 18,16 

¡-4 
<aHea'" ,ttbmt1 cetbmtl nttbmtl ,ttbmt2 , nttbmt2 

lA 161.4B ,96.92 
18 

lA 
lB 

A 
B 

A 
'B 

B 

72.10 112, 
150,16 93,02 
132,35 '125.60 
~34 104,05 
.!M8 112,61 
L7S,56 7.51 

77.51 94,1, 
169,10 93,39 
lSO.8; &6.30 
157,01 76,85 

1169.02 1&3,05 
~15 14.25 
1135,10 ll, 

,1178,15 136,18 
1164,' 7l,Ol 
1169;, 10,61 
llli,IO 165.29 

.. 51 115. 1148.69 191,41 .7.21 13.90 
1,9' 14,6 IlóQ,28 ! 10 ',30 :,91 13,63 

76 
30 
1,73 
1.05 

1,34 
,,; 

94,57 
80,16 
• 5,97 
44,10 
48,33 

13,. 
1,51 

.1 
1.62 

138,:1) 1,73 149,§o [12,60 
128,6 21.81 ¡,8, '13,15 I 

102, 00,26 ~02 13,81 
i87,52 08,82 '.21,30 111,78 i 

159.22 1.41 ,75 1,4' 
157,28 '85,2472,ú4 ,10,52 i 

10,37 150,42 ~,10 64.72 '9,31 
16.49 l70,35 1,53 ',82 15,39 
16,38 1147.42 73,21 74,21 15.29 I 
17,3: !i~, ~78 79.53 16,11 [ 

,78 lI3, 81,03 32,15 '10,57 
11,28 Il!, 75,76 35,37 ,35 
14.3: 11.56 29.91 :.39 

~ __ r.174"~78~~~-f~,,~5518~ __ f,8~4,,,11 ___ ~I3~l •• 6~9~ 
; [14,44 1,43' "7 82m 1),44 

14,90 ¡.52 1,97 84,S! '13,77 



Experimento Topografía Lomerlo, Amazonía, Colombia 
Listado de Variables de Carbono Acumulado a 1 m metodos 1 v 2 

BLOQUE-l 

tratamiento calicata rnhmt1 coxtbmtt ! eetbmtl nttbmU etthmU ¡ coxthmtl cetbmU I nttbmtl 
, Asociat¡on A 126,49 85,34 141,14 tI,91 110,49 8260 37,89 11134 I 
Asociation ¡¡ 135,47 102,02 33,45 14,12 129,53 ,9868 JO,85 '1345 

, 

,Asociation e 16416 121,07 43.09 1638 156,23 tl6,62 39,60 15,57 I 

Degrnded Pas"re A 175,64 Il6,97 l867 11,91 115,64 136,97 3867 17,91 
Demaded Pasture ¡¡ 133,47 11786 15,61 12.90 13341 11786 IS,61 12,90 
IDemded Pasture e 146,30 121,98 24,31 12,97 146,30 121,98 24 )1 12,91 
,for. Bank lmproved Management A 167,49 :104,47 63,02 lS 3J 155,88 99,21 56,66 ,14,28 

For. Bank Ú11.Ptoved M~ement B 154,14 84,79 69,95 ll,51 143,67 80,66 63,01 12,60 
For, Bank Irrturoved Management e 171,91 110,20 6171 15,19 161,08 105,40 55,68 14,26 
Forage Bank Lot:al Mana~ement A 183,43 887' 94,69 17,80 17457 85,53 8904 16,87 1 
Forage Bank Local Manágenumt B 18822 9191 96.31 18,53 179,44 88,91 9054 11,59 
FOfilJC Bank Local Mana«ement e 197,24 98,67 9856 1922 IS840 95,73 192,67 118,34 
Monocultive 'A 203,74 1087l 95,01 14,33 In,15 99,85 72,lO 12,16 i 
Monócu!:tive B 122616 132,53 93,63 15,91 189,60 117,19 71,80 lJ,51 
Mooocuttive e 1194,68 101,09 93,59 13,35 161,46 89,62 71,SS 11,34 
Nattn.1 R~enerat¡nn A . t68,07 94,11 13,90 Il,72 165,20 93,16 72,04 n,53 I 

Natural RegeneratiQn B 193,48 115,08 78,40 15,4t t90,IS 113,71 1647 15.12 
Natural Reeeneration e 112,36 89,34 83,02 14,13 '169,55 88,40 81 15 13,00 

I I : 

BLOQUE~l 1 
tratamiento calicata ettbmtl coxthmO cethmtl Dtthmtl ctthmt2 coxthmtl cetbmtl nttbmt2 

AsoclatiQn A 13720 105,12 31,48 1407 127,55 i99,13 2842 13,09 
Asociation B 132,49 9418 38,31 12,73 123,31 89,02 34,29 11,77 1 
Asl)(;iatiún e 140,22 78,25 ,61,97 10,04 129,01 73,72 55,35 9,33 i 

Degrade<! Pas_ A 146.61 141,05 15,56 13 76 140,17 133,93 6,25 13,12 
De.,.ded Pas_ B 144,63 121,59 : 17,01 15,25 13817 120,46 1771 14,54 
Degraded Pasture e 14333 124,76 18,51 115,17 13655 111,64 lS,92 14,50 
For Bank lmproved Management A 174,51 99,68 74,84 12,04 153,97 91 86 62,11 10,15 
For, Bank Imoroved Mam);gement B 151,40 88,07 63,33 13,50 13319 80,59 5260 11 86 
For, Bank Imoroved ManaeCJDent e 14947 88,50 60,97 11,82 ll2,28 81,12 5116 1O~5 : 
; F<nge Bank Local Management A 174,14 19,10 95,04 18,41 166,38 76,52 189,86 17,5t 
fora---.8e Bank Local Mana1!ement B 20354 8443 119,11 16,98 193,36 81 63 111,73 16,16 
Foragc Bank Local Mana.ttemcnt e 177 ss 85,51 91,98 18,59 17062 83,04 81.58 '", ,11,76 , 
MOOOí:ultive A 197,17 105,87 91,30 1525 164,61 95,18 69,43 12,71 
MonocuJtive B 205,69 113,54 9216 18,15 169,59 98,97 70,62 14,88 
Monocultive e 19601 10073 95,28 14,21 163,85 91,12 72,73 12,09 
Natural Regeneration A 18559 86,42 '99,17 1436 172.90 82,55 9035 !3 33 
Natural Regenerntion B 111,02 73,98 91,03 16,24 159,58 70,80 88,18 14,95 
Natural Re2el'leration e 186,68 80,69 1106,00 16,96 173,78 71,05 9673 1574 



Listado de Calicata con peso Mínimo Amazonia Lomerío I 
i-- ro rafia"" LO:Jnerio BltQue ~ 1 

tratamiento ulIeata rofundidad . ooeasidlld potldtrl "ueI. esoml. 
De P",tute 'A 0·10 097 19M1 122óCH 
1Ow:!ded Pasture A lO':W 124 1 12339 1;26,01 

"g!~fPasture A '20-4G ¡¡5 :2 249 33 122.~ 
DegradedPasture A ~O.IOO 12. 61756 122601 I 

" 
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BLOQUE = 2 
tratamiento tAllcau prafuadidad pdensidad onderZ c«bml! cortbmt2 cethmll 

, ntthmfl 

Asocialion A O~lO , 08 100 2539 23,48 19, 2,52 

A:;ociation A lO-ZO 1.27 100 1916 1755 160 17Z , 

AsocÍiool1 A 20-40} 1.38 2,00 28 )0 2014 756 319 J 
AsQ<;tatioo A 40-tOO} 140 5,10 5470 3735 i1 1S 559 
Asociation B 0-10) 108 '00 21,86 2142 044 192 I 
Asociarlon B lO·2{)} '27 100 2014 '769 245 182 , 

'.Asodation B 20-40) '38 200 29.30 2066 8,64 261 
Asocíation B 40.100} 1,40 5,10 52.01 29J5 22 16 5.42 I 
Asociación e 0·10) 10. lOO 2492 22,45 247 216 

, 
Asodatioll e 10-20) 127 100 13.23 1104 2 J9 129 
Asociaoon e 20-40 1.38 200 2116 14 57 13,19 187 , 
Asociation e 41)..100 140 510 6316 2566 3750 40' 
Degraded Puture A O-lO , 10 1,00 24,53 2085 3§.8 193 
Degraded Pastll.I'e A 10-20 llJ 1,00 21 J7 18,07 3 O, "' DegradedPunue A 2040 133 200 31 24,18 6" 311 i 

Degraded Pasture A 40·100 '~2 545 6339 70 2 -6,83 634 
Degraded Pasture B 0-19) 110 100 25 J8 1S,55 963 269 
Degraded Pasttue B "1-20 1~3 100 2005 9,92 lO 13 180 
Degraded Pasture B 20-40 ')3 200 29 • 2478 45& 302 , 

'!)egraded p&$ture B 40..100 132 545 63,59 70,22 -6,63 70' 
led Pasture De_ e o-un 110 100 22,26 13,34 '9' 194 
icd Pasture /)egrn< e 10-20 1,33 lOO 1876 .'" ',46 118 

/)egrn< ed Pasture e 20-40) [ , 2,00 2815 24,78 3,97 422 
De_ edPastuTe e 40-100 132 545 6678 7022 ~J.44 .57 
:For Bank [tnl)l'O'Ied Manamnent A O-lO '" 100 3221 30,7g 1,43 2,68 

For Bank !:moroved Manamnent A 10-20) UI 100 202-5 1465 559 , 4' 
Far Ba dMartal!:ement A 20-40) 143 200 3574 21,39 1436 245 
FOl. B"ank ¡moro'lOO Mana , A 4{).lOO .. 8 457 6-577 2504 40.73 41J 
For, BankI d ManallClTlC1\t B 0.10 1.1' [ 00 2353 2165 l,aS 09 

:Fctr. Baok f edM 'n! e '0-20) 135 100 2043 l618 4,2. 1,84 
For,Bank rovedMana , B 2O-4<l 14' 200 3095 18,84 12,tl 2 '7 
,For BankI rovedMana OIl' B 40-100 148 4,57 5828 2393 34 35 5,2. 
For Bank edMana , e 0-10 1,28 100 27 , 25.lS 216 256 
For BankJqproved. Mana e 10-20 115 '00 18,11 1431 440 .. 8 

,For BankJ~roved Mana ement ;C 2040 '143 2,00 " 1 1801 1320 247 
lfor Bank 1 rovedMana , e 4i}.100 "8 457 5503 2362 31 41 4 O, 
For:age Bank Local Mana oo, A ()-I{)) 1,17 100 34 , 2411 9,53 2 ., , 
'fmage Bank l...ocAt Mana , A 10-29) I 9 1,00 2045 11..30 "5 22' Fcrage Bant Ló!;;aI Management A 20-40 129 200 3505 1498 2007 3SJ 
Fonge Bank Local Mqgemcnt A 40-1(9) 1,32 5,45 76,64 25,52 51 12 "4 
Fonge Bank 1.ocal Mana.ltemeut B I)..IQ) 117 i,OO 3692 2712 980 315 
Fmage Bank Local Management B 10-20} ,1,29 1,00 214 t 11,62 9,19 , .5 , 
for;tge Bank Local M~nt B 20-40) 1 9 200 3449 1519 1930 .. J 

.f"""" San!< l.o<al M ... ..,.,... a 4i}-lOO) 132 545 10054 2770 72,8' 8.7 
,Fornw: Bank Loca! M~nt e O-lO) 1,17 100 3893 273S II 58 341 
Fon\l~e Bank Local Ml\~ e 10-20 129 '00 2466 1359 11.07 ",9 
FOflge Bank Local Man3.Rement e ' 20-40 1.19 2,00 3862 17,12 21 SO 371 
FOnl.1te Bank Local Maruutement e 4Q..IOO) 132 545 6841 24,98 4343 8,16 

, Monocullive A 0-10) 147 100 4089 3791 29' 3JO 
I Moru:x;u1tive A I 10.20 1 3 100 2104 2025 678 213 1 
I Monoculro.e A 20-40 161 2.00 3780 1770 201l 2.70 , 

,Monocultive A *'100) 156 386 5888 19,32 3956 4 8 
Monocultive B O_la) 147 '00 J6,S6 J2~6 41. 2: g~ 
Mooocultive B !Q.20 153 100 2502 16 ~8 814 , J I 
Monocultive B (2040 161 , 42,74 lJ 38 19 6 319 
Monocultive B 40-100 156 3,86 6521 2634 3893 590 
,Mooocultive e 0-10 147 LOO 3770 3185 4,85 303 
,Monocultive e 10-20 1,53 100 2643 1996 6,41 213 
MQQOCwtive e 20-40 , 61 200 4157 2093 '064 JI. , 

Monocu.Itive C 40-'00 1,56 3,86 58- 14 17 38 40,77 J~. 
NaturalR tioo A ~10) 0,99 100 3469 ,. 51<4 2,4:8 

'Natural Re tion A 10-20 128 \'00 23,83 1403 9,79 173 
Natural Re .....,., A '0-40 139 00 3826 1642 2184 2,9J 
Natural Regenert¡¡tion A 40·100) 140 51. 7612 2324 5238 6.1& 
Natural Re tion B 0·10 099 1.00 3266 24,~7 779 2q;_ 
Natural ReR;eru:rallon B 10·20 1,28 1,00 22,91 1l,02 '989 1,86 
NanualRe~tiQn B 20-40 l.39 2 3544 13,84 2160 3,27 
Natural Regeneranon a 40-100 141) 514 68,58 1908 4950 774 
Nantral Re~tion e 0-'0 0,99 , 300] 21.~3 S,44 2,43 
Natural Regeneranon e lfi..20 1 28 100 2646 15,40 11,06 2.36 
Nal.l..t.l1>l Re.Rt'ntntion e 20-40 1.39 200 398¡ 1817 2164 3.' 

'Natural R~tiQn e 40-100 ',41) 5 ~.4 7744 21S4 "60 729 

'. I 
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Block Tl"eatment 
Soil pIt 

Soil Deptb CyJ1n. N6. 
BulkdoosUy 

CyUD. No, 
Bulk density 

Cylin.No. 
Bulk denstty alicatu Bulk deru.ity meaD 

(calicata) calicata sHlt 1 caliCAta lide 2 sldel per ctlUCát. 

I Dem-aded Pasture A 0.10 1165 0.94 1169 , O~99 1173 0.96 181,63 
1 Degraded Pas~ A l0-20 1166 1.24 1l7{) 1.26 1174 1.22 7S257 
I Otruaded Past\lre A 20-40 1167 1.28 117l 1.28 117.$ !.lB 783,25 
I 0egrade4 Pa.~tu.re A 4{}.1O(J 1168 1.32 1172 1.23 1176 1.24 78:3.93 
1 Dearaded Pasture B o.!O 
1 Degraded Pa.\Iture B 10·20 
1 Dewaded Pastute II 20-40 
I D<:eraded Pasture B 4().100 
1 Degraded Pasture e O~lO 

1 Dem<ided Past.ure e 10-20 
1 Deg:mded Pa$ture e 20-4l) 
1 Degraded Pasture e 4().IOO 
2' Degraded Pasture A O-lO 1177 US 1181 0,96 1185 t.l9 789,76 
2 Oegraded Pasture A 10-20 1178 1,34 1l&2 1.31 '186 1.33 790,66 
2 Degraded Pasture A 20-40 1179 1,28 !!83 1.35 1187 L36 791.33 
2 ~ed Pasture A 40-100 ItSO lo33 1184 1.31 1188 1.31 791.98 
2 Degraded Pasture B Ú~!(} 

2 De¡¡¡rru:\ed Pasture B 10-20 
2 De .... ded Pastun: B 20-40 
2 Degrnded Pasture B 40-100 
2. DeI.!JRded Pasture e 0.10 
2 Degrade<! Pas1urc e 10-20 
2. DeKtaded Pasture e 2{).40 

2 Degt1<lded Pa$ture e 40~IOO 

3 Dep.raded Pastute A 0-10 1189 1.11 1193 1.03 1197 1.15 797.7é 
3 Degr:¡¡:4ed Pasture A 10-20 1 1 !>O 1.30 1194 1.25 lJ98 1.29 79&.62 
3 Degraded PasMe A 20-40 1191 1.33 1195 1.33 1199 1.33 799.33 
3 Oelml<led Pasture A 40.'00 un 1.29 1I% J.28 1200 1.25 799,"' 
3 Degraded Pasture B 0-10 
3 Deeraded Pasture B 1(}..20 
3 Degraded Pastul't: 1\ 20-40 
3 Oe2tadcd Pmure B 40-100 
3 Degraded Pasture e 0-10 
3 UeJUaded p~ e 10-20 
3 Degraded l'asture e 2O-4<l 
3 De$tradtd Pasture e 40-100 
4 De~~ Pasturc A 0-10 1201 Ul 1205 LOO 1209 1.10 805.7~ 

'* Degmded Pasturc A 10-20 1202 !.l8 1206 1.26 1210 1.29 8066' 
4 Dearaded Pasture A 20·40 1203 L38 1207 1.31 1211 1.33 807.3" 
4 Degraded Pasture A 4(>.100 120. 1.25 120g 1.30 1212 131 801,9: 
.4 DelUaded Pasturc B O-lO 
4 Deirr3d«i P8Stt.J.re B 10-20 
4 Degraded Pas1ure B 20-40 
4 Deuraded Pasture B 4().IOO 
4 De..aded Pam>re e O~10 

" Degnsded Pasture e 1()..20 
4 fkgya¡kd Pasture e 2040 

" Deg~ded Pastun: e 40-100 



Block 

f---

Treatrnent 

k Loca! J 

IFora!l.:e I 

Forage Bank Local 
Porase Bank Local 

"F eBan: 
2 Fom Ban 
2 Fora San: 
- Pora e Bank ~t I 

F~~ªªº 

21Fomge E 
- Fo","!.,!! 

Fon¡¡¡;eE 

3 fOfaee. 

k Ló<al: 

3 Forage Bank Loe;i 
3 FGra2e Bank Local 
3 Forage Bank I 
3 F,orage Bank Loca 
3 Fnra e 
3 Forage Bar 

Fom e Bar 
FOta Bar 
Fora eBur 
Forali!;e Bar 

IForage 

Local! 

Loe.1 
LocaL 
~_ocal ' 

Local 

-~-- ------,- - -----~--- ---~----- --T ----,---

Sollpit ISOilDe tblc Un. No. I BuJkdensity le Iin,No.l Bulkden,¡ty le IiO<No.IBUlk(hms,itycalkaaIBulkdtnsltymean 
(eaUc1Iita) P)' calicata side I y taJleata side 2 y sidt.3 per ealk:ata 

A 0-10 

A IO~20 

A 2040 
A 40-100 
B 0-10 
B 10-20 
B 2040 
B 40-100 
e 0-10 
~--- JO-20 

e 20-40 

e 4O-iOO 
A 0-10 
A 10-20 
A 20-40 
A 4(}..IOO 
B 0-10 
B 10-20 
B 20-40 
B 40·100 
e 0-10 
e 10·20 
e 2{}40 

e 40-100 
A 0-10 
A 10-20 
A 20-40 
A 4()..IOO 
B 0-10 
B lQ..20 
B 20-40 
B 4()..IOO 
e O-lO 
e 10-21] 
e 20-40 

40-100 

1621 
1622 
1623 
16241 

1633 
1634 
1635 

I""6i6I 

164: 
11* 

lli.l 
1641 

L12 
l.2j 

1.36 

!J2 
L32 
L32 
1.31 

1.20 
1.32 

-1.:i! 
1.38 

16251 

~ 
1627 
16281 

163'; 
J638 
1639 

1640 

1. 

L2.~ 

1.3.( 

TU 

1630 

1631 
16)) 

1641 
164; 

164: 

164' 

1,05 1085.76 
I.3J 1086.64-
1.29 1087.29 
1.28 1088.01 

.1:1!. 
L3~ 

1.25 

1.34 

1093 . 
1094,1 
1095 .. 

1095, 

1M!} 1.23 1653 1.25 l1OL89 
1650 1.36 1654 L32 1102.67 
1651 1.33 1655 1.43 110:L\9 
1652 1.39 1656 1.38 1104,05 

A O~1O 1657 L09 1661 Ll7 1665 1.07 ItO~~ 
A 10-1Q 1658 1.36 1662 1.32 1666 1.25 1110.64 
A 20-40 1659 1.40 166) 1.31 1667 1.36 011.36 
A 4()~100 1660 1.33 16M U7 1668 1.40 1112.03 
B ().10 
B 10-20 
B 20-40 
B 40-100 
e 0-10 

e 10-20 .. _-
e 20-40 
e 40-100 



Block 

¡Naturall 
Natural I 
Nª1:IJ!!111 

¡Natura 
N~ 

~ 
~ 
latumll 

~ 
Natural] 

Natural I 
_ Natural I 

Natural! 

~ 
Natural ! 

~ 
!"!~!LI~t: 
Natural 
Natural 

" Natural, 
3 Natural 
3 Natural 
3 Natural 

Natural 
Natural 
Naturn 

""ªtura 

INatural 

Treatment 
SOll plt 

(caUcara) 

.A 

.A 

.A 

.A 
~ 
~ 
~ 
.J!.. 
~ 
-.l2 
e 

..b... 
.J!.. 

B 
B 

~ 
-.l2 
-.l2 
-.l2 

e 
..b... 
..b... 
.A 
.A 
~ 

B 

-.l2 
A 

.A 

.A 
~ 
.J!.. 

B 

-.l2 
e 

,-
Soll Dcpth I Cylln. No. 

Bulk density 
caJieata side 1 

Cylin.No. 
Bulk den,ity 

calicata .. Ide 2 
e UD. No.IBUJk density calicatal Bulk denslty mean 

y side .l per c.llca~a 

---º::!L 
~ 

2lJ..40 
40-100 
O-lO 
10-20 
20-40 

~ 
.Jl:.!!L 
~ 
1-40 
:...100-

:.!.Q.. 
10-20 
20-40 

~ 
.Jl:.!!L 
~ 

20-40 
40-100 

...Q:lL 
10-20 
20-40 
_~0-100 

~ 
10-20 
20-40 

~ 
O-lO 

~ 
~ 

40-100 
O-

:...100 

!:l9..-
10-20 
20-40 

~ 
0-10 
10-21 

~ 
40-liJ _ 

-º:!lL 
10·20 
20·40 

40 

157: 
15~ 

2!! 
1571 

...1 

...1 
1. 

15771 

~ 
1579 
l5sO 

~ 
1.26 
1.2:1 

.11! 

.E!: 
158: 
158· 

~! 
..h 

1. 

~ 
~ 

W55.24 
IQ55.9'¡ 

1585 1.03 1589 0.98 1593 0.97 1061.66 
1586 131 1590 1.18 1594 1.33 1062.61 
1587 1.39 1591 1.32 1595 1.45 1063.39 
ts8S 1.38 1592 1.45 1!i96 1.39 1064.07 

1597 
1598 
1599 
16iJU 

1609 

16101 

~ 
1612 

UO 
1.34 

1& 
lA.J 

0.94 
1.28 

~ 
1.40 

-~ 
1602 
603 
§'J4 

161: 

~ 
161~ 

1616 

-1Q! 
1.34 
1.44 

~ 

0.99 
L2! 

~ 
1.38 

1605 LO? 1069,75 
1606 1.43 1070.71 
1607 1.46 1071.45 
U.M l.331~1J.07 

161~ 

16t8 
l'6i'9r 
lií20f 

:.19 

...cd! 
1.34 
1.39 

JQTI.1! 
~ 

1079.38 
1080.06 
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BJotk Treaíment 
Soi1llit 

SollDeptb Cylfn.No. 
Bulk dellslty 

Cylin. No. 
BulkdensUy 

Cylin.No. 
Bulk dclU1Uy calítata Bulk denslt:y mean 

(caUcata) caUcata ,¡de 1 calicata sidé 2 slde3 pér calicata 

1 Fut. Bank Improved Manaaement A fl-1O 1525 !,28 1529 , 1.2J 1533 1.07 1021.85 
1 Por, Bank Imnroved Mana2emcnt A 10-20 1526 1.32 1530 1.20 1534 1.26 1022.59 
1 For. Bank Improved Management A '0-40 1527 1.35 1531 1.40 1535 1.29 lO23.35 

j For. BlInk [mproved Mana~nt A 40-100 I528 1.33 1532 lAO 1536 1.43 1024,05 
1 For. Bank h'l1proved Management B fl-IO 
1 For. Bank Imprt)ved Mana~ement B 10·20 
1 For. Banle Imorovoo ManaJOtement B 20 .. 10 
I For. Bank Improved Management B 40-100 
1 For, Bank Imvroved Managcment e O-lO 
1 For. Bank 1m ved Manageme~t e HI-2O 
I Por, Bank Jnrpruved Managemeot e 20-40 
1 Por. Bank: Imorovcd Manallement e 4fl-100 
2 For. Bank lmproved Management A 0-10 1537 1.22 1541 L26 1545 1.34 1029~94 
2 For. Bank Imtlroved Mananemeru A 10-20 1538 1.38 1542 1.32 1546 1.35 1030.69 
2 For. Bank lmproved M~~ent A 2040 1539 1.45 1543 1.41 1547 lA2 1031.43 
2 For, I1ank ImpfQved ~'lanagement A 40~100 1540 1.50 1544 1.44 154& 1.51 1032.15 
2 For. 8ank lmnroved Mana1ó!ement " 0-10 
2 Fot. Bank lruproved Management B 10-20 
2 FOf. Bank Jmproved Mana~ement B 20-40 
2 For. Bankl rov~d Managemcnt B 40-100 
2 For. B.ank l:tnprovtd Mana~ment e fl-IO 
2 For. Bank Inmrnved Manalklhent e Ifl-W 
2 For, Hank Improved MlU'lAgement e W..¡o 
2 Fot. Ba:nk Irnproved Manalitement e 4fl-IOO 
3 Fot. Bank lmproved Ma.nagement A fl-IO 1549 1.06 1553 1.14 1557 Ll8 1037.79 
3 For. Bank Improved ManaRement A 11)..20 1550 1,23 1554 IAO 1558 1.39 1038.68 
3 FOf. BafIk hnoroved Mana2emenL A 20-40 1551 1.37 1555 1.36 1559 1.42 1039.38 
3 For. Bank l~ed Management A 40~100 1552 L36 1556 1.36 1560 ).34 104{).O2 
3 For. Bank 1~ Mana2ement B 0~10 

3 For. B.ank Improved Management B 1().20 
3 For, Bank Improved Manalitement B 20-<10 
3 For, B.ank Improved Management B 41)..100 
3 Por, Bank lmproved Mtmai(t;ment e fl-IO 
3 For. Bank lmoroved Mana ni e 10-20 
3 FOt. &nlc Impl"Óved Managemenl e 20-40 
3 For. Bank lmoroved Man.Uement e 40-100 
4 For. Sank Improvcd Management A 0-10 1561 1.24 1565 1.36 156'1 1.23 1045,9<1 
4 F Ot, Sanie ÍlJli)l'Oved Mana.e:ement A 10-20 1562 1.17 1566 1.30 1570 1.30 1046.63 
4 Fot. Bank 1 ed ManalXement A lfl-40 1563 1.42 1567 1.42 1511 lAl) lO47.41 
4 Fot. Bank lmpmvcd Managtment A 40-)00 1564 1.45 1568 1.47 1572 1.45 1Q48,¡:i 
4 For, Benk (fllDroved Mana2emern B fl-IO 
4 For, Bank lmproved Mana , B lfl-20 
4 For. Bank lmproved Mana~rru:1lt " 20-40 
4 For. Bank tmnroved Management 11 4fl-1OO 
4 For, B.ank Improved Management e 0-10 
4 For. Eank Jmproved Manamnent e 10-20 
4 For. Bank In ove<! Manaumc:nt e 20-40 
'" For. Bank hnproved Mauagement e 4G-IOO 
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Blo<k Treatment 

L----

SoilpU 
(calicata) 

-.A.. 
-.A.. 
-.A.. 
-.A.. 
.l!

B 

.l!
a 
e 
e 

í 
..f.. 
-.A.. 
-.A.. 
.A. 
~ 
.J!.. 

13_ 

Soill>epth I CyUn. No. 

~ 
10·20 
20-40 
1{).100 

.Q:!!L 
10-20 

_ 20-40 

~ 
~ 

10-21) 
20-40 
40·100 

0-10 
1()-20 
20-40 

4O--too 
~ 
_1fi.2(L 

--.!..ill. 
1478 
1479 

--'-48Q 

1489 

~ 
1491 

149i 

~ I 40;,00 

e 
-.A.. 
-.A.. 
~ 
-.A.. 
.l!
.l!
.l!
-1' 
í 
í 
í 
í 
~ 
~ 
.A. 
2c. 
.J!.. 
~ 
.J!.. 
.J!.. 
Í
Í
í 

e 

40-100 
0-1( 

~ 
-2Q:i 
~ 

O-tO 

~ 
20-40 

40-100 
),'0 

~ 
'0--40 

40-100 
O·lO-
0-20 
'0-40 

4Q:!Q!! 
),10 
10-20 

~ 
40-1( 

-º-:!f 
--'-º:l 

2<l-4 
"""40-100 

1501 

1502 
IS03 
1504 

1512 
1514 
1515 

l5i6 

BuLkdensUy 
calicata slde 1 

U5 
1.36 

J!ij 

ill 
LI 
~ 
1.41 

~ 
..l12 
~ 

DB 

Cylitt.No. 

~ 
~ 

1483 

..Ha. 

1493 
1494 
1495 
1496 

1505 
IS06 
1507 
¡SOS 

211 
~ 

1519 
1520 

Bulk density 
calicata ¡{de 1 

1.23 
1.37 
1.34 

l.3i 

CyUn. No.laUlk dendty calicata! Bulk densUy mean 
slde.1 ¡ per caUeat. 

'4&S 
1486 

-1'487 
14881 

DO 
.26 

1.38 

~-I 

)89.89 

~ 
}9J.36 

WI98' 

lTo -¡49,i-- --.:%!--- -991_" 
1.32 1498 U6 998.61 
1.39 1499 139 999.38 
~.40 1500 iJ7 _ _~900.07 

1.19 

.!:12 
JB 
1.44 

15091 

lliO 
m 
IS1 

t,22 
L37 

~ 
l.:n 

~ 
~ 

l007,3"i 
1008.05 

1521 U5 1013,84 
1522 U6 1014.63 
1523 1.39 lO15.40 
1524 1.36 IOI~i06 



Carbon SequestratíOn Projed 
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.~ __ o 

Blm:k Treatment 
Son pit 

SoIlDtpth Cyltn. No. 
(tl4l1cata) 

~ 

1 Monocultive A 0·10 1429 

[ Monocultive A J0-2Q 14)0 
I Monocultive A 20-4<) 1431 

1 Monoculttve A 4Q-loo 1432 
1 Monocultive R 0-10 
1 Monocult'ive B 10-20 

1 M(U}Oeulúve a 2\1-40 
1 Mooocultive B 4O~IOO 

1 Monocukive e 0-10 
1 MOru)Cultive e 1O~20 

I Monocuitive e 20-4l1 
1 Monocultive e 4O-IOQ 
2 Monocultive A 0-)0 1441 
2 Monocullive A 10·20 1442 
2. Monocultive A 20-40 1443 
2 Monucultive A 40-100 1444 
2 Monooulrive B 0-10 
2 Monocuitive B 10-20 
2 MOtlQ(:ultive B 20-4l1 
2 Monocultive B 40-100 
2 Monoculrlve e 0-10 
2 Monocultive e 10·20 
2 Monoculrive e 20-40 
2 Monooulrive e 40·100 
3 Monocu!tive A 0·10 1453 
3 MOl'l(lCUltive A 10-20 1454 
): Monooultive A 20-4l1 1455 
:1 Monocultive A 40-100 1456 
:\ Monocuttive B 0-10 
3 Monoculrive B 1{}-20 

i 3 Monocultive B 20·40 
3 Monocultive B 40~lOO 

3 Monocultive e 0·10 
3 MonCléUltive e 1().20 
3 Monocultive e 20-40 
3 MOflocultive e 40-100 
4 Monocultivc A 0·10 1465 
4 Monoculrive A 10-20 1466 
4 MonocuJtive A 20-4l1 1461 
4 Monocultive A 40-100 1468 
4 Moo.ocultive B 0-10 
" Monocultive B 10-20 
4 Monocu1tive B 21)-40 
4 Moo.ocultive B 40-100 

4 MCIOOI;uJtivc e 0-10 
4 Monoeultive e 1(}...20 
4 Monocultive e 20-40 
4 Monocultive e 40~lOO 

• .. u ..... '" --- ~~ .. ~ -~~~- -~-

Bulk density 
CYUfI.No. 

Bulk denslty 
Cylln. No. 

Bulk den$!ty calicatll Bulk densit)' mean 
calieata slde 1 balicata &ide 2- slde3 per canCilta 

1.45 1433 1.37 1437 154 958.12 

1.42 1434 1.51 1438 L:59 958.84 

1.59 1435 U~ 1439 1.60 95952 
1.59 1436 1.62 1440 Un 960.26 

L61 1445 1.40 1449 1.40 966.14 
1.53 1446 1..58 145O 1,49 966.87 

1.59 1447 1.67 1451 1.57 961.61 

1.59- 144& 157 1452 1.53 %8.23 

1.52 1457 1.55 146J 1.40 974.16 

1.46 145& 15i 1462 1.51 974,83 
157 1459 1.53 1463 1.53 975.54 

1.60 1460 IA7 1464 1.64 976.24 

1.62 1469 lA3 1473 1.43 982.1/ 
1.61 l410 1.54 1414 l.S6 982.9< 
1.65 1471 1.61 1475 1.56 983.6, 
1.73 1412 1.57 1476 l.S7 984.2! 
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Final Database 
Mild-slope Topography Experiment 

Amazonia, Colombia 

48 



BLOQUE-3 
tratamiento calkata ctthmtl 60c eoxthmtl 60c cethmO 60c ntthmtl 60c ctthmll 60c coxthmU 60c eethmt2 60c ntthmtl 60c 

Asociation A 80,44 3622 44,22 5,78 6381 28,73 35,08 4,58 
Asociatíon B 88,74 42,31 46,43 6,36 70,39 33,56 36,83 5,05 
Asodation e 85,95 44,59 41,36 700 68,18 35,37 32,81 555 
DelUaded Pas_ A 68,09 42,54 25,56 6,54 57,78 36,09 21,68 5,55 
Degraded Pasture B 66,79 43,18 23,61 6,69 56,68 36,64 20,03 5,68 
De¡¡raded Pasture e 78,98 42,21 36,77 6,84 67,02 3582 3120 5,80 
For, Bank lmproved Man._t A 7740 3387 43,53 533 62,17 2721 34,97 4,28 
For, Bank lmoroved Managemeot B 8640 46,67 39,72 6,22 69,40 3749 31,91 4,99 
For Ilank Improved Man •• emen' e 90,13 50,18 39,94 6,33 72,40 4031 32,09 508 
Monocultive A 7529 28,52 4676 622 59,82 22,66 3715 494 
Monocultive B 81,41 40,49 4093 625 64,69 32,17 32,52 4,96 
Monocultive e 70,03 39,25 30,79 5,41 55,65 31 18 2446 4,30 I 

Natural Rekeneration A 89,69 3259 57,11 5,03 68,27 2481 4347 3,83 i 
Natural Re¡reneration B 9384 7529 18,56 7,12 7143 5731 14,13 5,42 i 

Natural Regenera6nn e 81,17 4798 33,19 530 6178 36,52 25,27 404 

BLOQUE 4 
tratamiento ealiéata cttltmtl 60c coxthmtl 60c cethmtl 60c ntthmtl 60c ctthmtl 60c coxthma 60c cethmtl 60c nttbmt2 60c 

Asociation A 104,67 6716 37,51 8,56 84,21 54,03 JO 18 688 
Asociation B 84,02 38,51 4551 547 67,59 30,98 3661 4,40 
Asociation e 80,45 4358 3687 647 64,72 3506 2966 5,21 
Degraded Pasture A 79,95 64 97 1498 970 65,12 52,92 1220 7,90 
DeJUaded Pasture B 7120 64,97 6.23 7,38 5799 5292 507 6,01 
De¡¡raded Pastu'" e 8159 64,97 16,62 9,90 66,46 52,92 13,54 8,07 
For Bank Imnroved Managemenl A 84,18 45,34 3883 562 67,33 36,27 3106 450 
Por Bank lmproved Ma .. ~emen' B 86,77 5104 3573 599 69,41 40,83 2858 4,79 
Por Bank Improved Management e 88,62 51,48 37,13 6,90 70,88 41,18 29,70 5,52 
Monocultive A 72,92 3447 38,46 6,25 53,60 25,33 28,27 4,59 
Monocultive l! 84,74 4352 41,22 6,93 6229 31,99 30,30 5,10 
Monocultive e 73 15 27,63 45,52 5,16 5377 20,31 33,46 379 
Natural Regeneradon A 7935 48,38 30,97 557 5797 35,34 22,63 4,07 
Natural Regeneratíon B 91.27 52,93 3834 6,23 66,68 38,67 28,01 455 
Natural Re~eneration e 91,27 47,67 43,60 706 66,68 3483 31,85 5,16 



Experimento Topografía Plana, Amazonía; Colombia 
Listado de Variables de Carbono Acumulado de 40-100 cm metodos 1 v 2 

BLOQUE-l 

tratamiento calicata ctthmt1 60c coxthmt1 60c cethmt1 60c ntthmU 60c ctthmt2 60c coxthmt2 60c cethmt2 60c ntthmt2 60c 
Asociation A 66,90 30,4\ 36,49 5,5\ 57,00 25,9\ 3\,09 4,70 
Asociation B 70,\9 33,63 36,56 5,62 59,80 28,65 3\,\5 4,79 
Asociatian e 86,28 38,2\ 48,08 5,34 73,52 32,55 40,97 4,55 
D~ded Pasture A 66,60 42,34 24,27 8,27 66,60 42,34 24,27 8,27 
Degraded Pasture B 67,0\ 44,24 22,77 6,40 67,0\ 44,24 22,77 6,40 
D~aded Pasture e 6\,24 4\,\2 20,\2 5,84 6\,24 4\,\2 20,\2 5.84 
FOT, Bank Improved Management A 73,66 35,27 38,39 4,94 63,90 30,60 33,3\ 4,28 
For, Bank Improved Management B 72,48 32,56 39,92 5,7\ 62,88 28,25 34,63 4,95 
For, Bank Improved Management e 68,66 33,67 34,99 5,80 59,57 29,2\ 30,36 5,03 
Monocultive A 73,08 32,9\ 40,\7 7,69 67,45 30,37 37,07 7,10 
Monocultive B 8\,63 36,71 44,92 7,43 75,34 33,88 4\,46 6,85 
Monocultive e 80,2\ 35,83 44,38 7,67 74,02 33,07 40,96 7,08 
Natural Regeneration A 8\,74 43,93 37,8\ 6,\\ 70,56 37,92 32,64 5,27 
Natural Regeneration B 80,53 44,36 36,\7 6,76 69,5\ 38,29 3\,22 5,84 
Natural Re2:eneration e 68,57 45,28 23,28 5,83 59,\9 39,09 20,\0 5,03 

BLOQUE-2 
tratamiento calicata ctthmt1 60c coxthmt1 60c cethmt1 60c ntthmt1 60c cttbmt2 60c coxthmt2 60c cethmt2 60c ntthmt2 60c 

Asociation A 85,37 35,60 49,78 6,30 70,98 29,60 4\,39 5,24 
Asociatian B 80,33 23,97 56,36 5,50 66,79 \9,93 46,86 4,57 
Asociatioo e 83,9\ 40,86 43,05 6,\9 69,77 33,97 35,79 5,\5 
Degraded Pasture A 65,55 45,45 20,09 6,43 60,74 42,12 \8,62 5,95 
Degraded Pasture B 55,57 44,57 \0,99 6,\\ 5\,49 4\,3\ 10,\9 5,67 
Degraded Pasture e 62,55 39,65 22,90 5,98 57,96 36,74 2\,22 5,54 
For, Bank hnproved Management A 66,9\ 34,76 32,\5 5,92 53,17 27,63 25,55 4,70 
For, Bank IJ!!Proved Management B 77,75 42,98 34,76 6,\6 6\,78 34,\6 27,63 4,90 
For, Bank. Improved Management e 84,95 49,24 35,7\ 6,83 67,50 39,\3 28,38 5,43 
Monocultive A 82,\9 32,26 49,93 6,70 62,98 24,72 38,26 5,\4 
Monocultive B 87,75 36,47 5\,28 8,90 67,25 27,95 39,30 6,82 
Monocultive e 88,88 36,24 52,63 6,88 68,\1 27,77 40,34 5,27 
Natural Regeneration A 7\,83 40,94 30,89 5,33 57,42 32,73 24,69 4,26 
Natural Regeneration B 80,80 4\,38 39,43 6,0\ 64,59 33,07 3\,5\ 4,80 
Natural Regeneration e 82,32 38,99 43,33 6,69 65,80 3\,\7 3464 5,35 
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7 10-20 0.9700 5.4600 34.0132 28.9942 36.9926 2.9200 1.4800 2,7600 0.0700 1.3400 20.0000 20.0000 2600.00 
7 20-10 1.3000 5.4000 24.0133 38.9932 36,9935 0.4400 2.3800 2,7500 O.H3OO 2.2300 18,0000 18,0000 1000.00 
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