-
- & ks
;’.{‘,4"/:; I Sig e .’\-.‘; ',rf';;- ¥ G b
{‘rl-‘! . Fy :‘.‘«\ o~ ‘ hs‘: 7;'? »
“ ¥
gj'h_!‘r»:?} "‘1¥ g e »
L
£
. *
. & ¢ "
L
&
% &
*
. *
¥
#
. =
’ N &
-
.

PROCEEDINGS

OF THE GLOBAL SYMPOSIUM
ON SOIL ORGANIC CARBON
2017

i ¥y

RN LN R 1 T v P e
PR 2t e







PROCEEDINGS
OF THE GLOBAL SYMPOSIUM
ON SOIL ORGANIC CARBON 2017

21-23 MARCH 2017 | FAO HEADQUARTERS - ROME, ITALY

An event co-organized by:

FAO | Food and Agriculture Organization of the United Nations
GSP | Global Soil Partnership

IPCC | Intergovernmental Panel on Climate Change

ITPS | Intergovernmental Technical Panel on Soils

UNCCD | United Nations Convention to Combat Desertification
UNCCD-SPI | Science-Policy Interface of the UNCCD

WMO | World Meteorological Organization

PAPERS REPRODUCED AS SUBMITTED

i s ® -

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS ® * @ |
RoME2017F . @ e © LY




DISCLAIMER AND COPYRIGHT

Recommended citation:
FAO 2017. Proceedings of the Global Symposium on Soil Organic Carbon 2017. Food and Agriculture Organization

of the United Nations. Rome, Italy

The designations employed and the presentation of material in this information product do not imply the
expression of any opinion whatsoever on the part of the organizing institutions — the Food and Agriculture
Organization of the United Nations (FAO), the Global Soil Partnership and its Intergovernmental Technical Panel
on Soils, the Intergovernmental Panel on Climate Change (IPCC), the United Nations Convention to Combat
Desertification and its Science-Policy Interface, and the World Meteorological Organization —concerning the legal
or development status of any country, territory, city or arca or of its authorities, or concerning the delimitation of
its frontiers or boundaries. The mention of specific companies or products of manufacturers, whether or not these
have been patented, does not imply that these have been endorsed or recommended by the organizing institutions
in preference to others of a similar nature that are not mentioned. The content of the outcome document and any
conclusions or recommendations that it contains DO NOT reflect the official policy or the views of the organizing
institutions. The views expressed in the outcome document reflect a summary of discussions by participants,
supported by scientific evidence where appropriate, and subsequent recommendations.

IPCC co-sponsorship does not imply IPCC endorsement or approval of this outcome document or any
recommendations or conclusions contained herein. The papers presented at the symposium and this outcome

document have not been subjected to IPCC review.
ISBN 978-92-5-109838-7

© FAO, 2017

FAO encourages the use, reproduction and dissemination of material in this information product. Except where
otherwise indicated, material may be copied, downloaded and printed for private study, research and teaching
purposes, or for use in non-commercial products or services, provided that appropriate acknowledgement of
FAO as the source and copyright holder is given and that FAO’s endorsement of users’ views, products or

services is not implied in any way.

All requests for translation and adaptation rights, and for resale and other commercial use rights should be made
via www.fao.org/contact-us/licence-request or addressed to copyright@jfao.org.

FAO information products are available on the FAO website www.fao.org/publications
and can be purchased through publications-sales@fao.org.

@ )
b

PROCEEDINGS OF THE GLOBAL SYMPOSIUM ON SOIL ORGANIC CARBON 2017

e,
ey
sfue




CONTENTS

DISCLAIMER AND COPYRIGHT I
MEETING ORGANIZATION
AND ADMINISTRATIVE SUPPORT X
PREFACE Xl
KEYNOTE PRESENTATIONS Xl
IK1| QUANTIFYING THE LOSSES OF SOIL CARBON IN
RESPONSE TO WARMING AT A GLOBAL SCALE 1
Thomas W. Crowther 1
.2 | SOIL ORGANIC CARBON SEQUESTRATION:
IMPORTANCE AND STATE OF SCIENCE 6
Rattan Lal 6

K.3 | LAND DEGRADATION AND RESTORATION
ASSESSMENT OF THE INTERGOVERNMENTAL
PLATFORM ON BIODIVERSITY AND ECOSYSTEM
SERVICES (IPBES) 12

Anne Larigauderie 12
I¢.4 | ESTIMATING SOIL ORGANIC CARBON CHANGES: IS

IT FEASIBLE? 17
Eleanor Milne, Mark Easter and Keith Paustian 17

KK.5 | SOC AS INDICATOR OF PROGRESS TOWARDS

ACHIEVING LAND DEGRADATION NEUTRALITY (LDN) 20

Barron J. Orr Annette L. Cowie 20

THEME 1| MEASURING, MAPPING, MONITORING
AND REPORTING SOIL ORGANIC CARBON
STOCKS AND STOCK CHANGES 26
1.1| GLOBALSOILMAP FOR SOIL ORGANIC CARBON
MAPPING AND AS A BASIS FOR GLOBAL MODELING 27
Dominique Arrouays, Budiman Minasny, Alex. B.
McBratney, Mike Grundy, Neil McKenzie, James
Thompson, Alessandro Gimona, Suk Young Hong, Scott
Smith, Alfred Hartemink, Songchao Chen, Manuel P.
Martin, Vera Leatitia Mulder, Anne C. Richer-de-Forges,
Inakwu Odeh, José Padarian, Glenn Lelyk, Laura Poggio,
lgor Savin, Vladimir Stolbovoy, Yiyi Sulaeman, Dedi
Nursyamsi, Gan-Lin Zhang, Mogens H. Greve, Zamir
Libohova, Philippe Lagacherie, Pierre Roudier, Johan G.B.
Leenaars, Gerard B.M. Heuvelink, Luca Montanarella,
Panos Panagos, Jon Hempel 27
1.2 | ESTIMATION OF SOIL ORGANIC CARBON STOCK
IN ESTONIAN AGRICULTURAL LAND FROM PLOT TO

NATIONAL SCALE 31
Alar Astover, Priit Penu, Elsa Putku, Enn Lauringson, Kerttu

Tammik, Karin Kauer 31
1.3| SOIL ORGANIC CARBON MAPPING AND ESTIMATION

OF STOCK IN RICE SOILS OF INDIA 32
V Ravindra Babu 32

1.4 | MEASURING AND MONITORING THE IMPACT OF
AGRICULTURAL MANAGEMENT ON SOIL CARBON
STOCKS FROM POINT TO CONTINENTAL SCALE IN

AUSTRALIA 35
JA Baldock and M Grundy 35
1.5 | GLOBAL SOIL ORGANIC CARBON MAP 42
Rainer Baritz 42

1.6 | CARBON DYNAMICS IN SOILS OF WETLANDS IN
NORTHEASTERN ALGERIA 43
Benslama Mohammed And Benslama-Zanache Habiba
43

1.7 | PREDICTION FOR THE CHANGES OF SOIL ORGANIC
CARBON UNDER CLIMATIC CHANGE SCENARIO BY
USING DENITRIFICATION DECOMPOSITION (DNDCQ)
MODEL 44
Chang Hoon Lee, Byong Gu Ko, Seong Jin Park, Myeong
Sook Kim, Sun Gang Yun, Seok Cheol Kim, Suk Young

Hong 44
1.8 | ASSESSMENT, MONITORING AND MANAGING
SOIL ORGANIC CARBON (SOC) FOR CLIMATE
CHANGE MITIGATION AND ADAPTATION: AN INDIAN
PERSPECTIVE 45

SK Chaudhari and *PP Biswas 45
1.9 | INTEGRATED MONITORING OF CARBON
STORAGE AND LOSS THROUGH EMERGING ISOTOPE

49

TECHNOLOGY
Chen, ). Dercon, G., Heiling, M., Slaets, J., Resch, C, Weltin,

G., Mayr, L, Gruber, R, Zaman, M., Adu-Gyamfi, J. Heng,

L. 49
110 | SOIL ORGANIC MATTER DERIVED CO2;
COMPARISON OF PARTITION METHODS FROM AN
ACRIC UMBRISOL IN A SUBTROPICAL FOREST 53

Louis-Pierre Comeau, Derrick Y. F. Lai, Jane Jinglan Cui 53
1.11 | ENHANCEMENT ON ESTIMATES OF ORGANIC

CARBON IN MEXICAN SOILS 57
Cuevas-Corona, R; Saynes-Santillan, V.; Etchevers-Barra,

J: Leyva-Reyes, ); Garcia-Carredn, S.; Vargas-Rojas, R
Biez-Pérez, A Cueto-Wong, ); Cruz-Gaistardo, C.
Gonzilez-Acufia, |; Guerrero-Pefia, A.; Hidalgo-Moreno,
C. Padilla-Cuevas, ); Jarquin-Sanchez, A.; Lopez-Anaya,
M.; Martinez-Vargas, M. 57
1.12 | LOW-TEMPERATURE ASHING (LTA) APPROACH FOR
ASSESSING THE PHYSICALLY PROTECTED ORGANIC
MATTER IN SOIL AGGREGATES 67
Luigi P. D'Acqui, Roberto Pini, Giacomo Certini 67
113 | THE EFFECT OF THE CONTINUUM REMOVAL IN
MEASURING SOIL ORGANIC CARBON WITH NEAR
INFRARED SPECTROSCOPY (NIRS) IN THE SENEGAL
SAHELIAN SOILS. n
M. Loumn, M. Diack, M. A, SOW, PN. Diagne 7
114 | TOWARDS A TIER 3 APPROACH TO ESTIMATE SOC
STOCKS AT SUB-REGIONAL SCALE IN SOUTHERN ITALY
72

Roberta Farina, Claudia Di Bene, Rosa Francaviglia,
Rosario Napoli, Alessandro Marchetti 72

UNLOCKING THE POTENTIAL OF MITIGATING AND ADAPTING TO A CHANGING CLIMATE

DISCLAIMER AND COPYRIGHT | Il




2.34 | LIFE CARBONFARM PROJECT: TECHNOLOGIES

TO STABILIZE SOIL ORGANIC CARBON AND FARM

PRODUCTIVITY, PROMOTE WASTE VALUE AND CLIMATE

CHANGE MITIGATION 359
Riccardo Scotti, Chiara Bertora, Vittoria Pastore, Martina
Antonucci, Catello Pane, Stefano Gaudino, Alessandro
Persiani, Roberto Sorrentino, Vincenzo Di Meo, Carlo
Grignani, Massimo Zaccardelli, Giuseppe Celano, Riccardo
Spaccini 359

2.35 | FOLLOW UP OF THE STATUS OF THE WORLD'S

SOIL RESOURCES REPORT 2015. GLOBAL MANAGEMENT

OF SOIL ORGANIC MATTER (SOM) 364
Miguel A. Taboada 364

2.36 | URBAN SOILS AS HOTSPOTS OF

ANTHROPOGENIC CARBON ACCUMULATION. 369
Viacheslav Vasenev, Yakov Kuzyakov 369

2.37 | DYNAMICS OF SOIL CARBON SEQUESTRATION

UNDER OIL PALM PLANTATIONS OF DIFFERENT AGES
372

Owusu-Bennoah,
372

Brahene, Sebastian  Wisdom,
Emmanuel, Abekoe, Mark Kofi

2.38 | MANURE APPLICATION INCREASED GRAIN

YIELD AND SOIL ORGANIC CARBON ACROSS CHINA'S

AGRICULTURAL LAND 377
Guiying Jiang, Weniju Zhang, Minggang Xu, Jinzhou Wang,
Daniel V. Murphy 377

THEME 3 380

THEME 3.1| MANAGING SOC IN SOILS WITH HIGH SOC
(PEATLANDS, PERMAFROST, AND BLACK SOILS) 381
3.1.1) PEAT SOIL CARBON MONITORING AND
MANAGEMENT IN INDONESIA 381
Fahmuddin Agus, Maswar, Ratri Ariani, Anny Mulyani,
Neneng L. Nurida, Fitri Widiastuti 381
3.1.2 | DISTRIBUTION OF TROPICAL PEATLAND TYPES,
THEIR LOCATING AND CURRENT DEGRADATION
STATUS 386
Alexandra Barthelmes & Cosima Tegetmeyer 386
3.1.3 | MANAGING OF [KARST PEATLAND USE AND
POTENTIAL REHABILITATION IN DINARIC REGION
Hamid Custovié, Melisa Ljusa, Tomaz Prus
3.1.4 | THE POTENTIAL OF RESPONSIBLE PEATLAND
MANAGEMENT TO REDUCE GLOBAL SOIL CARBON
LOSS AND GREENHOUSE GAS EMISSIONS
Chris Evans, Sue Page, Ross Morrison, Rebekka Artz,
Lahiru Wijedasa 395
3.1.5| QUANTIFYING TERRESTRIAL ECOSYSTEM CARBON
STOCKS FOR FUTURE GHG MITIGATION, SUSTAINABLE
LAND-USE PLANNING AND ADAPTATION TO CLIMATE
CHANGE IN THE QUEBEC PROVINCE, CANADA 399

39
391

395

Michelle Garneau, Simon van Bellen 399
3.1.6 | RE-WETTING DRAINED PEATLANDS CAN
SOTENTIALLY REDUCE LARGE GREENHOUSE GAS
‘MISSIONS 403

403

Hongxing He, Asa Kasimir

LIVESTOCIC PRODUCTION SYSTEMS

3.1.7 | WATER MIGRATION OF SOIL ORGANIC CARBON
IN SOILS AND LANDSCAPES IN HUMID FORESTS OF
MIDDLE TAIGA (ARKHANGELSIK REGION, RUSSIAN
FEDERATION). 406
German ICust, Olga Andreeva 406
3.1.8 | EFFECTS OF A RAISED WATER TABLE ON CO2
AND CH4 SOIL EMISSIONS AND CELERY YIELD FROM
AGRICULTURAL PEAT UNDER CLIMATE WARMING

CONDITIONS 410
Magdalena Matysek, Donatella Zona, Jonathan Leake,

Steve Banwart 410
3.1.9 | AN EXPERT SYSTEM MODEL FOR MAPPING
TROPICAL WETLANDS AND PEATLANDS 413

Thormas Gumbricht, Rosa Maria Roman-Cuesta, Daniel

Murdiyarso 413
3.110.| EVALUATION OF ANNUAL CARBON LOSSES DUE

TO “SOIL RESPIRATION" 419
Siabruk Olesya 419
3.1.11| UKRAINIAN CHERNOZEMS AS A FACTOR
IN GLOBAL FOOD SECURITY AND RESILIENCE OF
423

AGRICULTURE TO CLIMATE CHANGE
Sviatoslav Baliuk, Vitaliy Medvedev, Anatoliy Kucher,

Vadim Solovey, Arkadiy Levin, Yuriy Kolmaz 423
3.1.12 | ALARMING LOSS OF SOIL CARBON STORES DUE
TO INTENSIVE FORESTRY MEASURES IN THE BOREAL
FOREST ZONE IN FINLAND 479

Heikki Simola 429
3.113 | PEATLAND RESTORATION IN RUSSIA FOR

REDUCTION OF CARBON LOSSES AND GREENHOUSE
GASES EMISSIONS: THE EXPERIENCE OF LARGE SCALE
REWETTING PROJECT 432
Andrey Sirin, Gennady Suvorov, Maria Medvedeva,
Tatiana Minayeva, Hans Joosten, lrina Kamennova,
Aleksandr Maslov, Anna Vozbrannaya, Maxim Chistotin,
Anastasiya Markina, Dmitry Makarov, Tamara Glukhova,
John Couwenberg, Marcel Silvius, Jozef Bednar, Jan Peters,

Irina Kamennova 432
3.1.14 | DIMINISHING PEAT OXIDATION OF
AGRICULTURAL PEAT SOILS BY INFILTRATION VIA
SUBMERGED DRAINS 436
JJH. van'den Akker, R.F.A. Hendriks 436
THEME 3.2 | MANAGING SOCIN GRASSLANDS, AND
440

3.2.1| LAND COVER AND LAND USE CHANGE DRIVEN
CHANGE OF REGIONAL SOIL ORGANIC CARBON
STORAGE IN CROPLANDS AND GRASSLANDS OF
NORTH-EAST SLOVAKIA 440
Rastislav Skalsky, Gabriela Barantikova, Stefan Koco,
Jarmila Makovnikova, Zuzana Tarasovitova, Jan Halas,
Peter [Koleda, Monika Guttekova & Jozef Takad 440
3.2.2| CARBON SEQUESTRATION POTENTIALIN THE
SAVANNAS ECOSYSTEMS OF VENEZUELAN FLATLANDS 444
RM. Heréandez-Heméndez, D. Acevedo, L Sarmiento 444 -

UNLOCKING THE POTENTIAL OF MITIGATING AND ADAPTING TO A CHANGING CLIMATE

DISCLAIMER AND COPYRIGHT | VI



3.2.3| LONG-TERM EFFECT OF DIFFERENT
AGRICULTURAL SOIL USE AND MANAGEMENT SYSTEMS
ON THE ORGANIC CARBON CONTENT OF URUGUAY
PRAIRIE SOILS. 449
Fernando Garcia-Préchac, Oswaldo Ernst, Gullermo Siri-
Prieto, Lucia Salvo, Andrés Quincke and José A. Terra 449
3.2.4| C SEQUESTRATION OF A GRAZED PERMANENT
GRASSLANDS: USES OF COMPLEMENTARY METHODS
FOR DATA ANALYSES AND INTERPRETATION 453
K Klumpp, JMG Bloor, RNemoto, D Herfurth, D Darsonville
453
3.2.5.| SUB-SURFACE SOIL ORGANIC CARBON STOCK
AFFECTED BY TREE LINES IN AN OXISOL UNDER
INTEGRATED CROP-LIVESTOCK-FORESTRY IN THE
SOUTHERN AMAZONA 456
Madari, B.E., Oliveira, .M., Carvalho, MT.M., Wruck, FJ.,
Machado, PLOA. 456
3.2.6.| IMPACT OF LAND USE AND SOIL DEPTHON SOIL
ORGANIC CARBON ACCUMULATION AND OTHER SOIL
PROPERTIES IN MINNA, SOUTHERN GUINEA SAVANNA
OF NIGERIA. 462
Uzoma, O.A, SAAD, F, Ugboko, FA, Ighravwe, GA,
Abdullah, A and Bala, A 462
3.27.| IS IT POSSIBLE TO MITIGATE GREENHOUSE
GAS EMISSIONS FROM AGRICULTURAL SOIL BY
INTRODUCTION OF TEMPORARY GRASSLAND INTO
CROPPING CYCLES? 463
Rumpel, C, Massad, R.S., Créme, A, Carozzi, M., Chabbi,
A., Klump, I, Leroux, X., Martin, R., Vuichard, N. 463
3.2.8.| DIGGING DEEPER: STORING STABLE CARBON
FOR CLIMATE SMART LAND MANAGEMENT 466
Rachel E. Creamer, Gemma Torres-Sallan, Lilian
O'Sullivan, Gary Lanigan, lolanda Simo, Ken Byrne, and
Rogier P. O. Schulte 466
3.2.9.] SOIL ORGANIC CARBON STOCK CHANGES
UNDER GRAZED GRASSLANDS IN NEW ZEALAND 471
Louis A Schipper, Paul L Mudge, Miko U F Kirschbaum,
Carolyn B Hedley, Nancy E Golubiewski, Simeon | Smaill,
Francis M Kelliher, David Whitehead 471

THEME 3.3 | MANAGING SOC IN DRYLAND SOILS

475

3.3.1| EFFECT OF DEFORESTATION AND MANAGEMENT
ON SOIL CARBON STOCKS IN THE SOUTH AMERICAN
CHACO 475
Osinaga, N.; Alvarez, C.R.; Taboada, M.A, 475
3.3.2| INTEGRATED USE OF ORGANIC CARBON, PLANT
NUTRIENTS AND BIO-FERTILIZERS IS KEY TO IMPROVE
FIELD CROPS PRODUCTIVITY UNDER ARID AND
SEMIARID CLIMATES 480
Amanullah (ITPS, Pakistan) 480
3.3.3| SOIL INORGANIC CARBON AND CLIMATE CHANGE
IN DRYLANDS? AN EMERGING ISSUE? 482
Chevallier T, Cournac L, Bernoux M, Cardinael R, Cozzi T,
Girardin, C, Chenu, C 482
3.3.4 | MAPPING OF SOIL ORGANIC CARBON STOCKIN
THE ARAB COUNTRIES 486
Darwish, T. and Fadel, A. 486
3.3.5 | NATIONAL LAND DEGRADATION NEUTRALITY
TARGETS FOSTER SOC SEQUESTRATION IN TURKEY 491
Hamza Keskin, Giinay Erpul 491
3.3.6 | SOIL ORGANIC CARBON: A KEY FACTOR OF
SUSTAINABLE AGRICULTURE IN IRAN 492
Farhad Moshiri, Saeed Samavat and Mohammad Reza
Balali 492
337 | CARBON MANAGEMENT AND SEQUESTRATION IN
DRYLAND SOILS OF MOROCCO: NEXUS APPROACH 497

Rachid Moussadek & Rachid Mrabet 497
3.3.8 | CHALLENGES OF SOIL ORGANIC CARBON
SEQUESTRATION IN DRYLANDS 500

Rachid Mrabet, Mohamed Badraoui, Rachid Moussadek,
and Brahim Soudi 500
3.3.9 | REHABILITATING DEGRADED CROPLANDS FOR
IMPROVED CROP PRODUCTIVITY AND SOIL CARBON
SEQUESTRATION ON SMALLHOLDER FARMS IN
ZIMBABWE 506
Nezomba, H, Mtambanengwe, F, Mapfumo, P and
Tittonell, P 506
3.3.10 | PROTECTION OF SOIL FROM THE LOSS OF
ORGANIC CARBON BY TAKING INTO ACCOUNT EROSION
AND MANAGING LAND USE AT VARYING SOIL TYPE:
INDICATION FROM A MODEL SEMIARID AREA 510
Sergio Saia, Calogero Schillaci, Aldo Lipani, Maria
Fantappié, Michael Marker, Luigi Lombardo, Maria G.
Matranga, Vito Ferraro, Fabio Guaitoli, Marco Acutis 510
3.3.11| SEQUESTERING SOIL CARBON IN THE LOW
INPUT FARMING SYSTEMS OF THE SEMI-ARID TROPICS
- DOES LITTER QUALITY MATTER? 516
Anthony M. Whitbread, Rod Lefroy, Graeme Blair 516

FLV’OGEEE)‘I‘NGS OF THE GLOBAL SYMPOSIUM ON SOIL ORGANIC CARBON 2017
Vill] BISCLAIMER AND COPYRIGHT




2.6.| IMPACT OF LAND USE AND SOIL DEPTH
ON SOIL ORGANIC CARBON ACCUMULATION AND
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Corresponding e-mail: uzo_ozo@yahoo.com

ABSTRACT

Changes in soil organic carbon can be monitored by measuring changes in microbial population, microbial Carbon and
Phosphorus (C: P)ratios and urease activities of marginal soils in the sub-Saharan Africa. This marginal soils are utilized
for arable crop production or reserved for agroforestry or afforestation. A research was carried out at the afforestation site
of the Federal University of Technology, Minna in February, 2016. The afforestation site falls under the Southern Guinea
Savanna agro-ecological zone of Nigeria with a GPs location of Lat 09°31' 214" N, Long 06° 27* 604!! E and an elevation
0f 233 m. Minna has an average annual relative humidity of 48.9% and average annual temperature of 27°C. The forest was
elevenyears old at the time of the experiment and has 3 different tree vegetations comprising of Gmelina, Cashew and Teak.
Each vegetation covered 4.5 km and had inter and intra row spacing of Sm. Adjacent the tree vegetations are arable lands
cultivated by local farmers. The experiment was a 4 x 3 factorial experiment fitted to a Completely Randomized Design
(CRD) replicated 3 times. Therefore the set of treatments are four land use types as follows: Arable land, Lands used for
Cashew, Gmelina and Teak afforestation respectively. The 2 get of treatments are 3 soil depths as follows: 0-5cm, 5-10cm,
and 10-15cm. The aim of the experiment was to investigate the effect of these land uses on soil chemical and microbial
properties and measure the variance of these soil properties with soil depth. The experiment would also reveal the land use
that best conserves carbon and enhance soil health. The experiment was initiated by sampling soils under these vegetations
at different soil depths. Prior to sampling across treatments, soil auger was sterilized with methylated spirit and flamed
to prevent cross contamination. After sampling, soils were bulked according to treatments and taken to the laboratory for
-hemical and microbiological studies according to standard methods Results obtained revealed that Organic carbon (OC)
was averagely highest under arable land than under tree vegetation especially at 0-5cm soil depth. Although Gmelina trees
accumulated the highest OC of 11.9 g Kg-1 at 0 -5cm depth, Teak vegetation averagely recorded the highest OC followed
by Gmelina and Cashew in that sequencc. Soil available P followed the same pattern except that soils under Gmelina
vegetation recorded the lowest available P. Soils under tree vegetation recorded the highest fungi population compared to
;oils under arable crop production probably as a result of higher lignin content found in the trees. Amongst the trees, Teak
weragely recorded fungi populations values that were lower than the values recorded under the other trees even though
hese values were not statistically different. Conversely, soils under Arable land recorded the highest bacteria count while
hose under Gmelina recorded the lowest counts as a result of the presence of easily decomposable plant species and more
iodiversity in the arable land. Microbial C: P ratio were narrowest under Cashew vegetation and widest under Gmelina
egetation suggesting that soils under Cashew were more mineralized than those under Gmelina. This may be difficult to
nderstand considering the fact that litter falls from cashew are more difficult to decompose than litter falls from Gmelina.
he potential of Cashew trees to improve P mineralization may come from the solubilization of P by their root exudates.
rable Jand recorded the lowest urease activity suggesting lowest ammonia loss through volatilization. This Arable land
\at was adjacent the Forest most likely enjoyed inputs from litter falls than organic inputs from grazing animals and that
obably explained why ammonia loss through volatilization was minimal. The most likely reason why the Afforestation
tes recorded the highest ammonia loss through volatilization may be linked to activity of Fulani herds men who graze
eir cattle in the forest reserve. The cow dung and urine from their cattle is high in ammonia. Another reason why the
rest reserve recorded highest ammonia loss may come from the alkalinity of their soils which is a function of the quality
“litter falls. Result obtained in this research has demonstrated that Land cultivated to arable crops in sub-Saharan Africa

cumulated more organic carbon which inturn increased microbial life especially heterotrophic microbes. This microbes

nthesize enzymes like urease when nitrogen is limiting and because nitrogen was not limiting under arable cropping

stem, urease activity was low and consequently, the microbial C:P ratio was the second narrowest.

ey \,‘vords; Land use, soil depth, soil organic carbon, urease activity, microbial population, counts, C: P ratio, Arable land,
nelina, Cashew, Teak | |
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