
PROCEEDINGS OF

Indonesian Society of Soil Science
East and Southeast Asia Federation of  

Soil Science Societies

ISBN 978-979-19904-1-7



PROCEEDINGS OF THE 11th INTERNATIONAL CONFERENCE 
THE EAST AND SOUTHEAST ASIA FEDERATION OF 

SOIL SCIENCE SOCIETIES 
 

 

 

Land for Sustaining Food and Energy Security 

 

 

 

 

Editor-in-Chief 

Suwardi 

 

Associate Editors 

M. Nurcholis 
Fahmudin Agus 
Syaiful Anwar 

Budi Indra Setiawan 
Didi Ardi 

 
 
 
 
 
 

INDONESIAN SOCIETY OF SOIL SCIENCE 
  



Paper and posters presented 
at 11th International Conference of 

The East and Southeast Asia Federation of Soil Science Societies  
IPB International Convention Center, Botani Square 

 Bogor, Indonesia 
21-24 October 2013 

 
 
 
 
 
 
 
 
 
 

ISBN 978-979-19904-1-7 
 
Publish by : 
Indonesian Society of Soil Science  
Sekretariat Gedung BPN RI, Jl. H. A. Salim 54 Jakarta Pusat  
e-mail: sekretariathiti_pusat@yahoo.co.id ;  web : http://www.hiti.or.id 
 
Printed by: 
Indonesian Society of Soil Science  
Indonesia 
 

Copyright © 2013 by Indonesian Society of Soil Science  
 
This work is subject to copyright. All rights reserved. No part of this publication may be 
reproduced, stored in a retrieval system or transmitted in any form or by any means: electronic, 
electrostatic, magnetic tape, mechanical, photocopying, recording or otherwise, without 
permission in writing from the publisher, and author. 
 
The individual contributions in the publication and any liabilities arising from them remain the 
responsibility of the authors. 
 
The publisher is not responsible for possible damages, which could be a results of content 
derived from this publication. 

 



 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Panel of Reviewers: 
 
Prof. Supiandi Sabiham (Bogor Agricultural University) 
Prof. Sudarsono (Bogor Agricultural University) 
Prof. Santun R.P. Sitorus (Bogor Agricultural University) 
Prof. Iswandi Anas (Bogor Agricultural University) 
Dr. Suwardi (Bogor Agricultural University) 
Prof. Kukuh Murtilaksono (Bogor Agricultural University) 
Dr. Muhrizal Sarwani (IAARD, Ministry of Agriculture) 
Prof. Irsal Las (IAARD, Ministry of Agriculture) 
Prof. Fahmuddin Agus (IAARD, Ministry of Agriculture) 
Dr. Deddy Nursyamsi (IAARD, Ministry of Agriculture) 
Dr. Markus Anda (IAARD, Minsitry of Agriculture) 
Prof. Vita R. Cahyani (Sebelas Maret University) 
Prof. Azwar Maas (Gadjah Mada University) 
Dr. Eko Hanudin (Gadjah Mada University) 
Dr. M. Nurcholis (UPN Yogyakarta) 
Prof. Muhajir Utomo (University of Lampung) 
Prof. Dermiyati (University of Lampung) 
Prof. Dian Fiantis (Andalas University) 
Dr. Sri Utami Rahayu (Brawijaya University) 
Prof. Cristianto Lopulisa (Hasanuddin University) 
Prof. Priyono Prawito (University of Bengkulu) 
Prof. Saeri Sagiman (University of Tanjungpura) 
Dr. Napoleon (Sriwijaya University) 
Dr. A. Kurnain (Lambung Mangkurat University) 
Prof. Mahfud Arifin (Padjadjaran University) 
Dr. Sartji Taberima (Papua University) 
Dr. Nurwadjedi (Geospatial Information Agency) 
Prof. Mansur Ma’shum (University of Mataram) 
Prof. K. Inubushi (Chiba University, Japan) 
Prof. Ryusuke Hatano  (Hokkaido University, Japan) 
Dr. Lulie Melling (Dep. of Agriculture Sarawak, Malaysia) 
Dr. Petrus Gunarso (Tropenbos International) 
 

Organized by: 
• Indonesian Society of Soil 

Science  
• East and Southeast Asia 

Federation of Soil Science 
Societies 

Sponsored by: 

• Bogor Agricultural 

University (IPB) 

• Indonesian Agency for 

Agricultural Research and 

Development (IAARD) 

• Food Agricultural 

Organization (FAO) 

• International Union of Soil 

Science (IUSS) 

• PT. Riau Andalan Pulp and 

Paper 

• Sinarmas Forestry 

• PT. Adaro Indonesia 

• PT. Astra Agro Lestari 

• Pura Group 

• PT. Pupuk Kaltim 

 

Country Presidents/ Representatives 
Soil science society of Bangladesh  : Dr. S.M. Imamul Huq (President) 
Soil Science Society of China : Prof. Dr. Shen Renfang (President) 
Indonesian Society of Soil Science  : Dr. Yuswanda A.Temengung CES. DEA (President) 
Japanese Society of Soil Science and Plant Nutrition : Prof. Dr. Takashi Kosaki (President) 
The Malaysian Society of Soil Science : Prof. Dr. Shamshuddin Jusop (Representative) 
Korean Society of Soil Science and Fertilizer : Prof. Dr.  Kim Jeong Gyu (President) 
Philippine Society of Soil Science and Technology, Inc : Nenita E De La Cruz (President) 
Soil Science Society of Sri Lanka : Prof. Dr. Priyantha Weerasinghe (Vice President) 
Chinese Society of Soil and Fertilizer Sciences (Taiwan) : Prof. Dr. Yuan Seng (President) 
Soil and Fertilizer Society of Thailand : Dr. Chawalit Hongprayoon (President) 
Vietnam Society of Soil Science : Prof. Dr. Le Thai Bat (Vice President) 



 

 

11th International Conference The East and Southeast Asia Federation of Soil Science Societies  

IPB ICC, Botani Square, 21-24 October 2013, Bogor, Indonesia 

FOREWORD 

Soil and land could never be separated, they  are together as one entity in supporting the 

living.  Therefore  discussing of soil is always related to land. All lives require support of soil, 

because the soil has very unique characteristics and properties. Soil provides elements and water  

to plants, wildlife and also human.  Soil and plant communities together, either in the form of 

forest vegetation, plantations, rice fields, moor or others, set the water cycle, carbon cycle and 

the cycles of elements that determine the quality of the environment.   Soil and water in together 

support of plant and animal life in producing food, fibre and energy, medicines that are strongly 

needed by humans. In addition, the land  surface is field, which is not only needed by humans, 

but also by other life.  

Furthermore, the human population on Earth's surface is constantly increasing, while the 

land area is relatively fixed.  As a result we currently are faced with landuse competition for the 

conservation, safety and comfort of the environment, production food and the energy,  as well 

as for infrastructure development.  As a results of the current competition,  we are faced with 

various problems such as land degradation, food and energy insecurity, global warming and 

other environmental problems, community conflict and disputes related to the ownership, 

occupation, use and utilization of the soil.  

With respect to the various problems faced by the current and future life are always 

associated with soil and land,  meanwhile food  and energy  security is the peak of those issues, 

and at the same time   we have to manage our soil and land in sustainable manner,  therefore the 

theme of the 11th ESAFS Conference is “Land for Sustaining Food and Energy Security”.  

In this Conference will be discussed various efforts related to land productivity and food 

production; land degradation and remediation plant nutrition, biological cycle and soil quality, 

sustainable lowland and peatland management; hydrology and water management; landuse and 

climate change; and soil database and digital soil mapping.  

We recieved over 210 scientific papers voluntary from 15 countries to be presented  by oral  

(106) and poster (104) presentations.  All papers  were  carefully reviewed by panel of 

reviewers to find feedback and suggestion for improvements. Extended abstract of revised 

papers  are published in the Proceeding of the 11th ESAFS Conference.  In addition, 15 papers 

of  invited speakers from FAO, IUSS, and representatives member countries  are also included 

in this proceedings. 

 

Dr. Suwardi 
Editor in Chief  

 11th ESAFS Conference 
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Prayitno, M.B1*, Sabaruddin2, D. Setyawan2 and Y. Parto2 
1
Post graduated Student, Agricultural Sci, Faculty of Agriculture, Sriwijaya University, 

Palembang,  Indonesia.Mobile Phone: 081373291625. 
2
Lecture, Faculty of Agriculture, Sriwijaya University, Palembang, Indonesia. 

*Corresponding author : prayitno_muhbambang@yahoo.com.  

 

Introduction 
Peatland areas are one of the main natural resources in South Sumatra Province. The 

Mostly degraded peatlands in South Sumatra Province are now used for oil palm plantation 

activities. Total area of oil palm plantations in South Sumatra Province achieve 532, 400 ha 

(Business Competition Supervisory Commission of the Republic of Indonesia, 2007).  The 

number of estates and land areas will continue to growing in the future. 

Land use change from peatlands into plantations provide positive and negative effects on 

vegetation and soil. Positive effects are able to increase the ability of the land to productive land, 

reducing the incidence of land fires and increasing carbon uptake by oil palm plantations. On 

the other hand, the negative impacts are change in the ecosystem from natural forest to 

plantation type, carbon loss during the opening and land management activities. The research 

objective was to determine the carbon sequestration and fixation on young plants.  

Keywords:  Oil palm plantation, peat soil, CO2 Fixation. 

 

Materials and Methods 
This study is part of research on “the carbon balance on oil palm plantation in peatlands”. 

The study was conducted on the Palm Oil Plantation of PT Gading Cempaka Graha, OKI 

District, South Sumatra Province, started from October 2012 to February 2013. 
The carbon measurement used the method of destruction to plant nurseries and non-

destructive method for plant in the field. Number of sample plots using Winrock equation. 

Parameter observations in the field refer to the World Agroforestry Centre Practice Field and 

carbon analysis performed in SEMEO Biotrop, Bogor. 
 

Results and Discussion 
Carbon Sequestration Palm Oil Plant at the age of 8, 10, 12 dan 14 months 

The result of biomass plant measurement at the age of 8, 10, 12 and 14 months on each part 

of the plant show that biomass plants in leaf, stem, stems and roots have different weight on 

each plant age. Highest biomass at the age of 8 months is 50.78 g or 28.11% )(stem); at the age 

of 10 months is 143.9 g or 37.36% (trunk);, at the age of 12 months is 180 g or 30.21 % (stem), 

and at the age of 14 months is 206.7 g or 31.62% (stem). Highest carbon mass on the stem 

because most of the carbon is the main constituent stem wall (Hilmi, 2003). 
Total plant biomass on plant age 8, 10, 12 and 14 months are respectively 180.64 g, 385.31 g, 

595.80 g and 730.72 g and the addition of biomass with increasing age of the plant. The 

relationship between plant biomass, carbon mass and CO2 fixation show that  increasing age of 

the plant will be followed by increasing plant biomass, carbon mass  and CO2 fixation. CO2 

fixation at the age of 8, 10, 12 and 14 months were respectively 273.53; 593.48; 936.91 and 

1105.06 grams per plant. 

  

ESTIMATING CO2 FIXATION CAPACITY AT EARLY GROWTH OF OIL PALM 

 IN PEAT SOIL  

peatlands are widely distributed in several districts (Ogan Komering Ilir 500,000 ha; Musi 

Banyuasin 250,000 ha; Banyuasin 200,000 ha; Muara Enim 45,000 ha and Musi Rawas 35,000 

ha) (SSFFMP, 2005), and huge area of peatlands in OKI district are degraded condition 

(Prayitno, 2005a,b; 2010). 
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Carbon sequestration Palm Oil Plant at the age of 26, 38 and 56 months 
Average content of biomass, carbon mass and CO2 fixation capacity of the plant at the age of 

26, 38 and 56 months shows an increasing rate of biomass, carbon mass on and CO2 fixation 

with increasing age of the plant.  Biomass values at the age of 26 to 56 months is around 25.961 

up to 269.235 kg per plant or approximately 3.375 to 35.001 tons  per ha. Compared to the 

research by Yulianti (2009) shows that oil palm at the age of 1, 2 and 9 years have dry biomass 

of 1.28; 1.83 and 22.09 tons per ha respectively.  
The ability of oil palm plantations could sequester carbon between 11.942 to 123.848 kg C 

per plant or equal to 1,553 up to 16.11 tonnes C per ha. Oil palm plantations in Indonesia were 

able to save an average of about 5 Mg C per ha (Lasco, 2002), and in Malaysia around 46.4 

tonnes C per ha (Henson, 1999). Carbon biomass will continue to increase with increasing age, 

and the maximum at age 19-24 years with a carbon content of 27.168 tons per ha (Henson, 

1999). Activities of oil palm plantations on peatland is able to absorb carbon about 100 tons per 

ha in the period 15 to 25 years (Agus, 2007). 

Ability of CO2 fixation in plants aged 26, 38 and 56 months are ranged from 43.788 to 

454.110 kg CO2 e per plant, equivalent to 5,692 up to 59.034 tons CO2 e per ha. The age of 

plant has a significant effect on plant biomass (y = 0.024 e 
1.4643 x

, R
2
 = 0.9038), carbon mass (y 

= 0.014 e 
1, 4643x

, R
2
 = 0.9038) and CO2 fixation (y = 0.0068 e 

1,4643x
, R

2
 = 0.9038). 

 
Conclusions 

Biomass of  oil palm plant at the  ages 8, 10, 12 and 14 months are 180.64 g, 385.31 g, 

595.80 g and 730.72 g. CO2 fixation at the same age are respectively 273.53; 593.48; 936.91 

and 1105.06 g per plant. Ability of CO2 fixation in plants aged 26, 38 and 56 months are ranged 

from 43.788 to 454.110 kg CO2 e per plant, equivalent to 5,692 up to 59.034 tons CO2 e per ha. 

The age of plant has a significant effect on plant biomass (y = 0.024 e 
1.4643 x

, R
2
 = 0.9038), 

carbon mass (y = 0.014 e 
1, 4643x

, R
2
 = 0.9038) and CO2 fixation (y = 0.0068 e 

1,4643x
, R

2
 = 0.9038). 
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