
Sustainable Biochar Production Through Agroforestry Systems And Its Application

(ອິນເດຍ)

ຄາໍອະທິບາຍ
Biochar is a carbon-rich, solid material derived from a wide range of biomass or

organic waste through a thermochemical method. It is an organic charcoal material

that is the final product of pyrolysis, or high-temperature burning of agricultural

biomass without oxygen. Surplus crop residues, agricultural waste, and wood from

sustainable sources are used as feedstock (raw material). Such biochar production is

linked with agroforestry plantation and agriculture to improve soil health and

ensuring sustainable feedstock availability.

Introduction and Background
Intensive cropping systems coupled with monocropping and high usage of synthetic fertilizers
have led to the degradation of soils and depletion of nutrients directly affecting agricultural
productivity and farmers' income. Farmers in the Balangir district of Odisha are facing similar
challenges. To address these issues and promote sustainable farming practices, a biochar
production initiative was introduced by utilizing crop residues and waste material from
forests to produce biochar, a carbon-rich material that enhances soil fertility and soil
structure. The initiative is a part of the Pro-Soil Project of Deutsche Gesellschaft für
Internationale Zusammenarbeit (GIZ), India and implemented by the International Centre for
Research in Agroforestry (ICRAF). The technology (a kiln for biochar production) and technical
inputs for biochar production were sourced from the Indian Institute of Soil Science, Bhopal.
Biochar is a type of charcoal produced from biomass like agricultural or forest waste or
organic materials through a process called pyrolysis. The application of sustainable biochar
technology in agroforestry systems can lead to better soil structure, increased water
retention, reduced nutrient leaching, and improved crop yields. Moreover, it aids in mitigating
greenhouse gas emissions by locking carbon into soil for an extended period.
In the project region farmers used crop residues such as rice straw, wheat straw and residue
of other crops along with non-usable biomass from local forests, such as branches, twigs, and
leaves, to supplement the feedstock for the pyrolysis. Since the District has large forest areas,
the availability of forest waste is no problem. The biochar produced was applied into existing
crops fields as well as into agroforestry system. Aiming to promote agroforestry, the project
promoted the integration of trees (both fruits and timber) and shrubs into existing agricultural
practices. Agroforestry offers multiple benefits such as improved soil health, biodiversity, and
carbon sequestration. When sustainable biochar production is integrated into these systems,
it can create a sustainable cycle where agricultural waste is converted into biochar, which
then enhances soil fertility and sequesters carbon when added back into the soil.
The project has actively involved women farmers, entrepreneurial youth, and farmers' groups
in the collection, production and application process of biochar thus promoting community
participation and creating awareness about the benefits of biochar.

Implementation
The biochar kiln technology, obtained from the Indian Institute of Soil Science, in Bhopal, is
employed to convert biomass into biochar through pyrolysis. This technology ensures efficient
and controlled production of high-quality biochar. The collected biomass undergoes a
controlled pyrolysis process inside the biochar kiln, where it is burned in the relative absence
of oxygen. Technical specialization during production includes kiln temperature control,
feedstock preparation, and the management of pyrolysis gases to ensure efficient biochar
production. This results in the conversion of biomass into biochar, also leaving behind
bioenergy-rich gases. Quality control measures are implemented to ensure the production of
biochar with optimal characteristics, including high carbon content, porosity, and stability.
The Biochar kiln used was designed with the aim to optimize temperature control and ensure
efficient conversion of biomass. An efficient loading mechanism allows easy and controlled
feeding of biomass into the kiln. This ensures a consistent flow of material during the
pyrolysis process. Although local kilns are usually not equipped with temperature control

ສະຖານທີ່

ສະຖານທີ່: Odisha, ອິນເດຍ

ຈໍານວນ ພື້ນທີ່ ທີ່ໃຊ ້ເຕັກໂນໂລຢີ ທີ່ໄດ້ວິເຄາະ: 2-
10 ພຶນ້ທີ່
ການຄັດເລືອກພື້ນທີ ່ທີ່ອີງໃສ່ຂໍ້ມູນທາງພູມີສາດ

83.46593, 20.81621
83.35058, 20.81108
83.35058, 20.81108

ການແຜ່ກະຈາຍຂອງເຕັກໂນໂລຢີ: ນາໍໃ ຊ້ໃ ນຈຸດ
ສະເພາະ / ແ ນໃ ສນ່າໍໃ ຊ້ໃ ນພ້ືນທີຂ່ະໜ າດນ້ອຍ

ຢູ່ໃນເຂດປ່າສະຫງວນທີ່ບໍ?: ບໍ່ແ ມ່ນ

ວັນທີຂອງການປະຕິບັດ: 2021

ປະເພດຂອງການນໍາສະເໜີ

Household production of biochar using diverse feedstock (World Agroforestry)

ໂ ດຍຜ່ານນະວັດຕະກາໍຄິດຄົນ້ຂອງຜູ້ນາໍໃ ຊ້ທີດ່ິນ
ເປັນສວ່ນໜ ືງ່ຂອງລະບົບພືນ້ເມືອງ (>50 ປີ)
ໃ ນໄ ລຍະການທົດລອງ / ການຄົນ້ຄວາ້✓
ໂ ດຍຜ່ານໂ ຄງການ / ການຊວ່ຍເຫຼືອຈາກພາຍນອກ✓
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mechanisms to regulate the pyrolysis temperature, the temperature in the kilns may
alternatively be regulated through the rate of feeding biomass into the kilns. Such kilns
usually have some safety features and proper ventilation so to prevent accidents.

To implement this technology the ICRAF conducted training sessions for farmers on the proper
preparation and application of biochar. The trainings were focused on the following aspects:
-The collection and drying process for agriculture and forest waste
-The management of operations for the biochar kiln including the loading of raw material
(feedstock) into the kiln, its burning, operation-timing, period check, volumes of raw material
to be fed etc.
-Precautions to be taken during the process
-The quality check of prepared biochar charcoal and the process for pulverizing it
-Dosage recommendations for different crops as per local conditions
-The mixing of biochar with cow dung and cow urine before application
-Integration with existing farming practices and the long-term benefits of biochar on soil
health

Impact and Knowledge Transfer
The biochar acts as a soil conditioner, enhancing water retention, nutrient availability, and
microbial activity. The benefits and impacts on improved fertility, increased water retention,
and reduced nutrient leaching, lead to higher crop yields and resilience against climate
variability, carbon sequestration aids in reducing greenhouse gas emissions, contributing to
global efforts to combat climate change, and utilizing agricultural residues reduces air
pollution from open burning and provides a sustainable solution for organic waste disposal.
Land users appreciated the enhanced soil productivity and environmental benefits brought by
biochar. Overall, the Sustainable Biochar Production Technology represents a promising
approach in sustainable agriculture and environmental stewardship.

The project team, in collaboration with local agricultural extension services and the Indian
Institute of Soil Science, monitored the impact of biochar application on soil health
parameters. This involved regular soil testing, crop yield assessments and feedback from
participating farmers. In fact, they also measured the impact of biochar made from different
feedstock (raw materials). Success stories were shared with neighboring communities, public
stakeholders and researchers and encouraged the further adoption of sustainable soil
management practices.

The biochar production initiative in the Balangir District of Odisha in India demonstrates a
sustainable approach to addressing soil health issues using locally available resources.
Through the collaboration between ICRAF and GIZ, this project not only improves soil fertility
but also empowers local communities by providing them with sustainable solutions for
agricultural challenges. The success of this intervention serves as a model for future
initiatives aimed at promoting environmentally friendly and community-driven approaches to
agriculture.

Biochar ready for application to soil (World Agroforestry)

ການໄ ຈ້ແ ຍກເຕັກໂ ນໂ ລຢີ
ຈຸດປະສົງຕົ້ນຕໍ ການນໍາໃຊ້ດິນ

ການນາໍໃ ຊ້ທີດ່ິນ ປະສົມພາຍໃ ນພ້ືນທີດ່ຽວກັນ: ບໍ່ແ ມ່ນ
ດິນທີ່ປູກພືດ

ການປູກພືດປະຈາໍປ:ີ ທັນຍາພືດ-ເຂົາ້ຟາງ, ທັນຍາພືດ-ເຂົາ້ໄ ຮ່
ເປັນໄ ມ້ຢືນຕົນ້ ແ ລະ ໄ ມ້ພຸ່ມ ຈາກການປູກພືດ: ອາຫານສັດປະເພດເປັນ
ຕົນ້ ( ຄລໍຽນດຣາ, ຕົນ້ກະຖີນ່, ໂ ປຣໂ ສປິດ ແ ລະ ອືນ່ໆ), ໝ າກໄ ມ,້ ອືນ່ໆ

ຈາໍນວນ ລະດູການ ປູກໃ ນປີໜ ຶງ່: 2
ມີການເຝືກປູກພືດແ ບບສັບຫວ່າງບໍ່? ແ ມ່ນ
ມີການເຝືກປູກພືດແ ບບໝ ູນວຽນບໍ່? ແ ມ່ນ
ປ່າໄມ້ / ປ່າ

(ເຄິງ່) ປາ່ໄ ມ້ທາໍມະຊາດ / ປາ່ປູກໄ ມ້. ການຈັດການຄຸມ້ຄອງ: ການເຄືອ່ນ
ຍາ້ຍໄ ມ້ທີຕັ່ດ / ໄ ມ້ທີຕ່າຍແ ລ້ວອອກໄ ປ

Tree types (ປະສົມປາ່ປຽ່ນໃ ບ / ປາ່ດົງດິບ): n.a.
ຜົນຜະລິດ ແ ລະ ການບໍລິການ: ເຄືອ່ງປາ່ຂອງດົງ, ໄ ມ້ຟືນ, ໝ າກໄ ມ ້ແ ລະ
ແ ກ່ນຖົວ່, ທົງ່ຫຍາ້

ປັບປຸງ ການຜະລິດ✓
ຫຼຸດຜອ່ນ, ປອ້ງກັນ, ຟືນ້ຟ ູການເຊືອ່ມໂ ຊມຂອງດິນ✓
ການອະນຸລັກ ລະບົບນິເວດ✓
ປົກປັກຮັກສານໍ້າ / ນໍ້າພືນ້ທີ ່- ປະສົມປະສານກັບ ເຕັກໂ ນໂ ລຢີອືນ່ໆ
ປົກປັກຮັກສາ / ການປັບປຸງຊີວະນາໆ ພັນ✓
ຫຼຸດຜອ່ນຄວາມສຽ່ງ ທາງໄ ພພິບັດທາໍມະຊາດ
ປັບຕົວຕໍ່ກັບການປຽ່ນແ ປງດິນຟາ້ອາກາດ / ທີຮ່າ້ຍແ ຮງ ແ ລະ ຜົນກະທົບ✓
ຫຼຸດຜອ່ນຜົນກະທົບ ຈາກການປຽ່ນແ ປງດິນຟາ້ອາກາດ
ສາ້ງຜົນກະທົບ ທາງເສດຖະກິດ ທີເ່ປັນປະໂ ຫຍດ✓
ສາ້ງຜົນກະທົບ ທີເ່ປັນທາງບວກ ໃ ຫ້ແ ກ່ສັງຄົມ
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ການຕັ້ງຖິ່ນຖານ, ພື້ນຖານໂຄງລ່າງ - ການຕັງ້ຖິນ່ຖານ, ອາຄານ

ການສະໜອງນໍ້າ

ຈຸດປະສົງທີ່ກ່ຽວຂ້ອງກັບການເຊື່ອມໂຊມຂອງດິນ ການເຊື່ອມໂຊມ ທີ່ຕ້ອງໄດ້ເອົາໃຈໃສ່
ດິນເຊາະເຈື່ອນ ໂດຍນໍ້າ - Wt: ການສູນເສຍຊັນ້ໜ າ້ດິນ / ການເຊາະເຈືອ່ນ
ຜິວໜ າ້ດິນ

ການເຊື່ອມໂຊມ ຂອງດິນ ທາງກາຍະພາບ - Ps: ຊຸດຂອງດິນອົງຄະທາດ,

ການຕັງ້ຖິນ່ຖານຂອງດິນ

ການເຊື່ອມໂຊມ ທາງຊີວະພາບ - Bl: ການສູນເສຍ ຈຸລິນຊີໃ ນດິນ

ກຸ່ມການຄຸ້ມຄອງທີ່ດິນແບບຍືນຍົງ
ການປັບປຸງດິນ / ພືດຄຸມດິນ
ການເກັບກັກນໍ້າ
ການຈັດການສິງ່ເສດເຫຼືອ ການຄຸມ້ຄອງນໍ້າ / ສິງ່ເສດເຫຼືອ

ມາດຕະການ ການຄຸ້ມຄອງທີ່ດິນແບບຍືນຍົງ
ມາດຕະການ ທາງການກະສິກໍາ - A1: ພືດ / ການປົກຫຸມ້ຂອງດິນ, A2:
ອິນຊີວັດຖຸ ຫຼື ຄວາມອຸດົມສົມບູນໃ ນດິນ , A3: ການບໍາລຸງຮັກສາຊັນ້ໜ າ້ດິນ ,

A6: ການຈັດການສິງ່ເສດເຫຼືອ
ມາດຕະການ ທາງດ້ານພືດພັນ - V4: ການປູກທົດແ ທນ / ກາໍຈັດສາຍພັນ ທີ່
ຮຸກຮາມ, V5: ອືນ່ໆ

ມາດຕະການ ທາງດ້ານການຄຸ້ມຄອງ - M6: ການຈັດການສິງ່ເສດເຫຼືອ
(ຂີເ້ຫຍືອ້, ນາໍໃ ຊ້ຄືນໃ ຫມ່ ຫຼື ຫຼຸດຜອ່ນ)

ມາດຕະການອື່ນໆ - Climate resilient soil management by
application of biochar using varied feedstock (rwa material)

generated through agroforestry

 ເທັກ ນິກ ການ ແ ຕ້ມ ຮ ູບ
 ຂໍ ກໍາ ນົດ ທາງ ເທັກ ນິກ
The single barrel biochar klin was developed by the Indian Institute of

Soil Sciences in Bhopal (IISS). The Kiln had already been designed and

commercialised by the IISS. Land users can buy a metallic kiln unit

from the IISS or get it fabricated from local fabricators based on the

design specifications suggested in the drawing.

Author: Payal Dewangan

ນໍ້າຝົນ
ປະສົມປະສານ ກັນລະຫວ່າງ ນໍ້າຝົນ ແ ລະ ນໍ້າຊົນລະປະທານ✓
ນາໍໃ ຊ້ ນໍ້າຊົນລະປະທານ ພຽງຢາ່ງດຽວ

ປອ້ງກັນການເຊືອ່ມໂ ຊມຂອງດິນ
ຫຼຸດຜອ່ນການເຊືອ່ມໂ ຊມຂອງດິນ✓
ການຟືນ້ຟ ູ/ ຟືນ້ຟູດິນທີຊຸ່ດໂ ຊມ✓
ປັບຕົວຕໍ່ການເຊືອ່ມໂ ຊມຂອງດິນ
ບໍ່ສາມາດໃ ຊໄ້ ດ້
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The flowchart provides a step by step guide for biochar production in

the project area by land users

Author: Payal and Santosh

ການຈັດຕັງ້ ແ ລະ ບໍາລຸງຮັກສາ: ກິດຈະກາໍ, ວັດຖຸດິບ ແ ລະ ຄາ່ໃ ຊ້ຈາ່ຍ
ການ ຄໍາ ນວນ  ປັດ ໃຈ ການ ຜະ ລິດ ແລະ ຄ່າ ໃຊ ້ຈ່າຍ

ຄິດໄ ລ່ຄາ່ໃ ຊ້ຈາ່ຍ: ຕໍຫົ່ວໜ ວ່ຍ ທີໄ່ ດ້ຈັດຕັງ້ປະຕິບັດ ເຕັກໂ ນໂ ລຢີ (ຫົວໜ ວ່ຍ:200

L capacity volume, length: Litre)

ສະກຸນເງິນທີໃ່ ຊ້ສາໍລັບການຄິດໄ ລ່ຄາ່ໃ ຊ້ຈາ່ຍ: INR

ອັດຕາແ ລກປ່ຽນ (ເປັນເງີນ ໂ ດລາ): 1 USD = 80.0 INR

ຄາ່ແ ຮງງານສະເລ່ຍ ຂອງການຈາ້ງແ ຮງງານຕໍ່ມື:້ 204 Rupees

ປັດໄຈທີ່ສໍາຄັນສຸດທີ ່ສ່ົງຜົນກະທົບຕໍ່ຄ່າໃຊ້ຈ່າຍ
The investment towards the purchase of the kiln- and the pulveriser

unit. In the documented project, the investment costs were borne by

the project. Therefore, smallholder farmers may find it difficult to

purchase the hardware units of kiln and pulveriser, given such

investment costs.

ກິດຈະກໍາການສ້າງຕັ້ງ
1. Purchase of biochar kiln unit (ໄ ລຍະເວລາ / ຄວາມຖີ:່ Can be done any time during the year but need to be ready before the month of September)

2. Purchase of pulveriser (ໄ ລຍະເວລາ / ຄວາມຖີ:່ Need to be purchased once and before the start of biochar production)

ປັດໄຈນໍາເຂົ້າໃນການຈັດຕັ້ງ ແລະ ຄ່າໃຊ້ຈ່າຍ (per 200 L capacity)

ລະບ ຸປດັໃຈ ນາໍເຂົາ້ ໃນການຜະລດີ ຫວົໜວ່ຍ ປະລມິານ
ຕົນ້ທນຶ ຕໍ່

ຫວົໜວ່ຍ
(INR)

ຕົນ້ທນຶທງັໝດົ
ຂອງປດັໃຈ

ຂາເຂົາ້ ໃນການ
ຜະລດິ (INR)

% ຂອງຕົນ້ທນຶ
ທງັໝດົ ທີຜູ່ນ້າໍ

ໃຊທ້ີດ່ນິ ໃຊ້
ຈາ່ຍເອງ

ອປຸະກອນ
Biochar Klin Rs. 1.0 7000.0 7000.0

Pulvariser unit Rs. 1.0 20000.0 20000.0

ຕົນ້ທນຶທງັໝດົ ໃນການຈດັຕັງ້ປະຕບິດັ ເຕກັໂນໂລຢີ 27'000.0

ຄາ່ໃ ຊ້ຈາ່ຍທງັໝ ດົ ສາໍລບັການສາ້ງຕັງ້ເຕັກໂ ນໂ ລຢ ີເປນັສະກນຸເງນີໂ ດລາ 337.5

ກິດຈະກໍາບໍາລຸງຮັກສາ
1. Collecting the crop residues and forest waste (ໄ ລຍະເວລາ / ຄວາມຖີ:່ Needs to be collected and dried before the start of biochar production unit

(September and June))

2. Preparation of Biochar (ໄ ລຍະເວລາ / ຄວາມຖີ:່ Before the sowing of Rabi (winter) and Kharif (summer) seasons (Months of September/October and

June/July))

3. Application of biochar in the field (ໄ ລຍະເວລາ / ຄວາມຖີ:່ During the cropping season)

ປັດໄຈນໍາເຂົ້າໃນການບໍາລຸງຮັກສາ ແລະ ຄ່າໃຊ້ຈ່າຍ (per 200 L capacity)

ລະບ ຸປດັໃຈ ນາໍເຂົາ້ ໃນການຜະລດີ ຫວົໜວ່ຍ ປະລມິານ
ຕົນ້ທນຶ ຕໍ່

ຫວົໜວ່ຍ
(INR)

ຕົນ້ທນຶທງັໝດົ
ຂອງປດັໃຈ

ຂາເຂົາ້ ໃນການ
ຜະລດິ (INR)

% ຂອງຕົນ້ທນຶ
ທງັໝດົ ທີຜູ່ນ້າໍ

ໃຊທ້ີດ່ນິ ໃຊ້
ຈາ່ຍເອງ

ແຮງງານ
Preparation of biochar Person-day 2.0 200.0 400.0 100.0

Application of biochar in the field Person-day 1.0 200.0 200.0 100.0

ຝຸນ່ ແລະ ຢາຊວີະພາບ
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Farmyard manure Rs. 20.0 5.0 100.0 100.0

Fertilizer Rs. 50.0 7.0 350.0 100.0

ຕົນ້ທນຶທງັໝດົ ທີໃ່ຊໃ້ນການບາໍລງຸຮັກສາ ເຕກັໂນໂລຢີ 1'050.0

ຄາ່ໃ ຊ້ຈາ່ຍທງັໝ ດົ ສາໍລບັການບວົລະບດັຮກສາເຕັກໂ ນໂ ລຢ ີເປນັສະກນຸເງນີໂ ດລາ 13.13

ສະພາບແ ວດລ້ອມທາໍມະຊາດ
ສະເລ່ຍປະລິມານນໍ້າຝົນປະຈໍາປີ ເຂດກະສິກໍາ-ສະພາບອາກາດ ຂໍ້ມູນຈໍາເພາະກ່ຽວກັບສະພາບອາກາດ

ປະລິມານນໍ້າຝົນສະເລຍ່ຕໍ່ປີເປັນມິລິແ ມັດ: 1288.0

ຊືຂ່ອງສະຖານີອຸຕຸນິຍົມ: Bhubaneshwar, Odisha

The District is located under the West Central Table Land Agro

Climatic Zone characterized by hot and sub-humid climate

 ຄວາມຄ້ອຍ ຊັນ ຮູບແບບຂອງດິນ ລະດັບຄວາມສູງ ເຕັກໂນໂລຢີໄດ້ຖືກນໍາໃຊ້ໃນ

ຄວາມເລິກຂອງດິນ ໂຄງສ້າງຂອງດິນ (ເທີງໜ້າດິນ) ໂຄງສ້າງຂອງດິນ (ເລິກລົງ 20

ຊັງຕີແມັດ)

ທາດອິນຊີຢູ່ເທິງໜ້າດິນ

 ນໍ້າ ໃຕ ້ດິນ ມີນໍ້າໜ້າດິນ ຄຸນນະພາບນໍ້າ (ການຮັກສາ)

ຄຸນນະພາບນໍ້າ ໝ າຍເຖີງ: ທັງນໍ້າໃ ຕ້ດິນ
ແ ລະ ນໍ້າໜ າ້ດິນ

ດິນ ເຄັມ ເປັນ ບັນ ຫາ ບໍ່?

ການເກີດນໍ້າຖ້ວມ

ຄວາມຫຼາກຫຼາຍຂອງຊະນິດ ຄວາມຫຼາກຫຼາຍຂອງສ່ິງທີ່ມີ
ຊີວິດ

ຄຸນລັກສະນະຂອງຜູນ້າໍໃ ຊ້ທີດ່ິນການນາໍໃ ຊ້ເຕັກໂ ນໂ ລຢີ
ການວາງແນວທາງຕະຫຼາດ ລາຍຮັບທີ່ໄດ້ມາຈາກກິດຈະກໍາ

ອື່ນໆ ທີ່ບໍ່ແມ່ນການຜະລິດກະສິ
ກໍາ

ລະດັບຄວາມຮັ່ງມີ ລະດັບຂອງການຫັນເປັນກົນຈັກ

ຢູ່ ປະ ຈໍາ ຫຼື ເລ ລ້ອນ ບຸກຄົນ ຫຼື ກຸ່ມ ເພດ ອາ ຍຸ

ເຂດພື້ນທີ່ການນໍາໃຊ້ຕໍ່ຄົວເຮືອນ ຂະໜາດ ເຈົ້າຂອງທີ່ດິນ ສິດທິການນໍາໃຊ້ທີ່ດິນ

ສິດທິການນໍາໃຊ້ນໍ້າ

< 250 ມີລິແ ມັດ
251-500 ມີລິແ ມັດ
501-750 ມີລິແ ມັດ
751-1,000 ມີລິແ ມັດ
1,001-1,500 ມີລິແ ມັດ✓
1,501-2,000 ມີລິແ ມັດ
2,001-3,000 ມີລິແ ມັດ
3,001-4,000 ມີລິແ ມັດ
> 4,000 ມີລິແ ມັດ

ຄວາມຊຸມ່
ເຄີງ່ຄວາມຊຸມ່✓
ເຄິງ່ແ ຫ້ງແ ລ້ງ
ແ ຫ້ງແ ລ້ງ

ພືນ້ທີຮ່າບພຽງ (0-2%)

ອອ່ນ (3-5 %)

ປານກາງ (6-10 %)✓
ມວ້ນ (11-15 %)

ເນີນ(16-30%)✓
ໍຊັນ (31-60%)

ຊັນຫຼາຍ (>60%)

ພູພຽງ / ທົງ່ພຽງ✓
ສັນພູ
ເປີນ້ພູ
ເນີນພູ
ຕີນພູ
ຮອ່ມພູ✓

0-100 ແ ມັດ a.s.l.

101-500 ແ ມັດ a.s.l.✓
501-1,000 ແ ມັດ a.s.l.

1,001-1,500 ແ ມັດ a.s.l.

1,501-2,000 ແ ມັດ a.s.l.

2,001-2,500 ແ ມັດ a.s.l.

2,501-3,000 ແ ມັດ a.s.l.

3,001-4,000 ແ ມັດ a.s.l.

> 4,000 ແ ມັດ a.s.l.

ລັກສະນະສວດ
ລັກສະນະກີວ່
ບໍ່ກຽ່ວຂອ້ງ✓

ຕືນ້ຫຼາຍ (0-20 ຊັງຕີແ ມັດ)

ຕືນ້ (21-50 ຊຕມ)✓
ເລີກປານກາງ (51-80 ຊຕມ)

ເລິກ (81-120 ຊມ)

ເລິກຫຼາຍ (> 120 cm)

ຫຍາບ / ເບົາ (ດິນຊາຍ)✓
ປານກາງ (ດິນໜ ຽວ, ດິນໂ ຄນ)
ບາງລະອຽດ / ໜ ັກ (ໜ ຽວ)✓

ຫຍາບ / ເບົາ (ດິນຊາຍ)✓
ປານກາງ (ດິນໜ ຽວ, ດິນໂ ຄນ)
ບາງລະອຽດ / ໜ ັກ (ໜ ຽວ)✓

ສູງ (> 3 %)

ປານກາງ (1-3 %)

ຕາໍ ່(<1 %)✓

ເທິງຊັນ້ໜ າ້ດິນ
< 5 ແ ມັດ
5-50 ແ ມັດ✓
> 50 ແ ມັດ

ເກີນ
ດີ✓
ປານກາງ
ທຸກຍາກ / ບໍ່ມີ

ມີນໍ້າດືມ່
ບໍ່ມີນໍ້າດືມ່ (ຮຽກຮອ້ງໃ ຫ້ມີການ
ບໍາບັດນໍ້າ)

✓

ນາໍໃ ຊ້ເຂົາ້ໃ ນການຜະລິດກະສິກາໍ
ພຽງຢາ່ງດຽງ (ຊົນລະປະທານ)

ຜິດປົກກະຕິ

ແ ມ່ນ✓
ບໍ່ແ ມ່ນ

ແ ມ່ນ
ບໍ່ແ ມ່ນ✓

ສູງ✓
ປານກາງ
ຕໍ່າ

ສູງ✓
ປານກາງ
ຕໍ່າ

ກຸມ້ຕົນເອງ (ພພໍຽງ)✓
ປະສົມປົນເປ( ກຸມ້ຕົນເອງ/ເປັນ
ສິນຄາ້)

ການຄາ້ / ຕະຫຼາດ ໜ ອ້ຍກວ່າ 10 % ຂອງລາຍຮັບ
ທັງໝ ົດ

✓

10-50 % ຂອງລາຍຮັບທັງໝ ົດ
> 50 % ຂອງລາຍຮັບທັງໝ ົດ

ທຸກ ຍາກ ຫຼາຍ
ທຸກຍາກ✓
ສະເລຍ່
ຮັງ່ມີ
ຮັງ່ມີຫຼາຍ

ການໃ ຊ້ແ ຮງງານຄົນ✓
ສັດລາກແ ກ່✓
ເຄືອ່ງກົນຈັກ

ບໍ່ເຄືອ່ນໄ ຫວ
ແ ບບເຄີ່ງຂັງ-ເຄີງ່ປອ່ຍ
ແ ບບປ່ອຍຕາມທາໍມະຊາດ

ບຸກຄົນ / ຄົວເຮືອນ✓
ກຸມ່ / ຊຸມຊົນ✓
ການຮວ່ມມື
ການຈາ້ງງານ (ບໍລິສັດ, ອົງການ
ລັດຖະບານ)

ຜູຍິ້ງ✓
ຜູຊ້າຍ✓

ເດັກນອ້ຍ
ຊາວໜ ຸ່ມ✓
ໄ ວ ກາງ ຄົນ✓
ຜູສູ້ງອາຍຸ

<0.5 ເຮັກຕາ✓
0.5-1 ເຮັກຕາ
1-2 ເຮັກຕາ
2-5 ເຮັກຕາ
5-15 ເຮັກຕາ
15-50 ເຮັກຕາ
50-100 ເຮັກຕາ

ຂະໜ າດນ້ອຍ✓
ຂະໜ າດກາງ
ຂະໜ າດໃ ຫຍ່

ລັດ
ບໍລິສັດ
ຊຸມຊົນ / ບາ້ນ
ກຸມ່
ບຸກຄົນ, ບໍ່ມີຕາໍແ ໜ່ງ
ບຸກຄົນ, ທີມີ່ຕາໍແ ໜ່ງ✓

ເປີດກວາ້ງ (ບໍ່ມີການຈັດຕັງ້)

ຊຸມຊົນ (ທີມີ່ການຈັດຕັງ້)

ເຊົາ່
ບຸກຄົນ✓

ເປີດກວາ້ງ (ບໍ່ມີການຈັດຕັງ້)
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ການເຂົ້າເຖິງການບໍລິການ ແລະ ພື້ນຖານໂຄງລ່າງ
ສຸຂະພາບ ທຸກຍາກ ✓ ດີ
ການສຶກສາ ທຸກຍາກ ✓ ດີ
ການຊວ່ຍເຫຼືອ ດາ້ນວິຊາການ ທຸກຍາກ ✓ ດີ
ການຈາ້ງງານ (ຕົວຢາ່ງ, ການເຮັດກິດຈະກາໍ
ອືນ່ ທີບ່ໍ່ແ ມ່ນ ການຜະລິດກະສິກາໍ) ທຸກຍາກ ✓ ດີ
ຕະຫຼາດ ທຸກຍາກ ✓ ດີ
ພະລັງງານ ທຸກຍາກ ✓ ດີ
ຖະໜ ົນຫົນທາງ ແ ລະ ການຂົນສົງ່ ທຸກຍາກ ✓ ດີ
ການດືມ່ນໍ້າ ແ ລະ ສຸຂາພິບານ ທຸກຍາກ ✓ ດີ
ການ ບ ໍລິ ການ  ທາງ ດາ້ນ ການ ເງິນ ທຸກຍາກ ✓ ດີ

ຄວາມຄິດເຫັນ
The district is located in the interior parts of eastern India and

considered as a backward district with poor access to infrastructure

and other facilities

ຜົນກະທົບ
ຜົນກະທົບທາງສັງຄົມ ແລະ ເສດຖະກິດ
ຜົນຜະລິດ

ຫຼຸດລົງ ✓ ເພີມ່ຂຶນ້

For Wood Biochar or Wood Coconut Husk Biochar (WCB), or

Crop Residue Biochar (CRB) the highest grain yield of the

crop was recorded with the highest dose of biochar,

fertilizer, and manure application. Also, it's application

significantly improved the straw yield

ຄຸນນະພາບຂອງພືດ

ຫຼຸດລົງ ✓ ເພີມ່ຂຶນ້ The application of Wood Biochar or Wood Coconut Husk

Biochar (WCB), or Crop Residue Biochar (CRB) with manure

also significantly improved the quality of the crop

ການຜະລິດອາຫານສັດ
ຫຼຸດລົງ ✓ ເພີມ່ຂຶນ້ It was found with significantly improved straw yield the

availability of fodder for the livestock also increased

ຄວາມສຽ່ງ ຕໍ່ຜົນຜະລິດ

ເພີມ່ຂຶນ້ ✓ ຫຼຸດລົງ
It was observed that the crop in which the application of

biochar was with the manure and fertilizer, the crop had

better adaptation and standing properties in comparison to

another crop without the application of biochar.

ການຈັດການຄຸມ້ຄອງທີດ່ິນ ອຸປະສັກ ✓ ເຮັດໃ ຫ້ງາ່ຍຂຶນ້
ລາຍຮັບ ຈາກການຜະລີດ

ຫຼຸດລົງ ✓ ເພີມ່ຂຶນ້ The yield for the crop in which application was done was

increased which led to an increase in income

ຜົນກະທົບທາງສັງຄົມ ວັດທະນະທໍາ
ການຄໍ້າປະກັນ ສະບຽງອາຫານ / ກຸມ້ຢູ່ກຸມ້
ກິນ ຫຼຸດຜອ່ນ ✓ ປັບປຸງ

ຜົນກະທົບຕໍ່ລະບົບນິເວດ
ການຂຸດຄົນ້ / ເກັບກັກນໍ້າ (ການໄ ຫຼຂອງນ້ໍາ,

ນໍ້າຄາ້ງ, ຫິມະ ແ ລະ ອືນ່ໆ) ຫຼຸດຜອ່ນ ✓ ປັບປຸງ Water retention from the soil increased because of the

increase in soil organic matter and carbon content

ການໄ ຫຼ ຂອງນໍ້າໜ າ້ດິນ
ເພີມ່ຂຶນ້ ✓ ຫຼຸດລົງ The water holding capacity of the water increased leading

to less surface runoff from the field.

ການລະເຫີຍອາຍ ເພີມ່ຂຶນ້ ✓ ຫຼຸດລົງ
ຄວາມຊຸມ່ຂອງດິນ

ຫຼຸດລົງ ✓ ເພີມ່ຂຶນ້ With an increase in soil organic matter and improved soil

texture the soil moisture increased

ການສູນເສຍດິນ

ເພີມ່ຂຶນ້ ✓ ຫຼຸດລົງ

The semi-arid climate and limited rainfall, combined with

sporadic and intense monsoons, can lead to soil erosion.

When rainfall does occur, it can cause rapid runoff, carrying

away the topsoil due to the lack of vegetation cover or

inadequate soil conservation measures.

ວົງຈອນ ຂອງສານອາຫານໃ ນດິນ

ຫຼຸດລົງ ✓ ເພີມ່ຂຶນ້ The application of biochar with manure and fertilizers not

only increased the nutrients in the soil but also increased

the nutrient uptake of plants from the soil.

ດິນເຄັມ
Biochar can act as a soil amendment to moderate soil pH

depending on the initial pH level. Scientifically, biochar

100-500 ເຮັກຕາ
500-1,000 ເຮັກຕາ
1,000-10,000 ເຮັກຕາ
> 10,000 ເຮັກຕາ

ຊຸມຊົນ (ທີມີ່ການຈັດຕັງ້)✓
ເຊົາ່
ບຸກຄົນ✓
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ເພີມ່ຂຶນ້ ✓ ຫຼຸດລົງ

tends to be pH neutral, so its impact on soil pH depends on

the existing soil condition. The impact of biochar on pH is

often gradual and depends on various factors like the type

and composition of biochar, soil characteristics and

environmental conditions. Biochar acts more as a buffer,

stabilizing soil pH over time rather than making drastic

immediate changes.

ອິນຊີວັດຖຸໃ ນດິນ / ຢູ່ລຸມ່ຊັນ້ດິນ C ຫຼຸດລົງ ✓ ເພີມ່ຂຶນ້
ການປົກຫຸມ້ຂອງພືດ

ຫຼຸດລົງ ✓ ເພີມ່ຂຶນ້ The plant biomass as well as the vegetative growth of the

plant showed a significant positive reaction to the biochar

application on crops

ມວນຊີວະພາບ / ຢູ່ເທິງຊັນ້ດິນ C ຫຼຸດລົງ ✓ ເພີມ່ຂຶນ້
ຄວາມຫຼາກຫຼາຍຂອງພືດ ຫຼຸດລົງ ✓ ເພີມ່ຂຶນ້
ການຄວບຄຸມສັດຕູພືດ / ພະຍາດ

ຫຼຸດລົງ ✓ ເພີມ່ຂຶນ້ Resistance of the crop increases with better uptake of K

from the soil. Plants become more resistant to disease and

pests.

ການລະເຫີຍອາຍກາກບອນ ແ ລະ ອາຍຜິດ
ເຮືອນແ ກ້ວ ເພີມ່ຂຶນ້ ✓ ຫຼຸດລົງ

ຜົນກະທົບນອກ ສະ ຖານ ທີ່

ການວິເຄາະຕົນ້ທຶນ ແ ລະ ຜົນປະໂ ຫຍດ
ຜົນປະໂຫຍດເມື່ອທຽບກັບຄ່າໃຊ້ຈ່າຍໃນການສ້າງຕັ້ງ
ຜົນຕອບແ ທນ ໃ ນໄ ລຍະສັນ້ ຜົນກະທົບທາງລົບຫຼາຍ ✓ ຜົນກະທົບທາງບວກຫຼາຍ
ຜົນຕອບແ ທນ ໃ ນໄ ລຍະຍາວ ຜົນກະທົບທາງລົບຫຼາຍ ✓ ຜົນກະທົບທາງບວກຫຼາຍ

ຜົນປະໂຫຍດເມື່ອທຽບກັບຄ່າໃຊ້ຈ່າຍບໍາລຸງຮັກສາ
ຜົນຕອບແ ທນ ໃ ນໄ ລຍະສັນ້ ຜົນກະທົບທາງລົບຫຼາຍ ✓ ຜົນກະທົບທາງບວກຫຼາຍ
ຜົນຕອບແ ທນ ໃ ນໄ ລຍະຍາວ ຜົນກະທົບທາງລົບຫຼາຍ ✓ ຜົນກະທົບທາງບວກຫຼາຍ

The benefits of technology to soil health, crop productivity and crop quality is much higher than the cost of establishment and maintenance

ການປຽ່ນແ ປງສະພາບດິນຟາ້ອາກາດ
ການປ່ຽນແປງດິນຟ້າອາກາດ ເທື່ອລະກ້າວ
ອຸນຫະພູມປະຈາໍປີ ເພີມ່ຂືນ້ ບໍ່ດີຈັກຢາ່ງ ✓ ດີຫຼາຍ
ອຸນຫະພູມລະດູການ ເພີມ່ຂືນ້ ບໍ່ດີຈັກຢາ່ງ ✓ ດີຫຼາຍ ລະດູການ: ລະ ດູ ຮອ້ນ
ປະລິມານນໍ້າຝົນປະຈາໍປີ ຫຼຸດລົງ ບໍ່ດີຈັກຢາ່ງ ✓ ດີຫຼາຍ
ປະລິມານນໍ້າຝົນຕາມລະດູການ ຫຼຸດລົງ ບໍ່ດີຈັກຢາ່ງ ✓ ດີຫຼາຍ ລະດູການ: ຄວາມຊຸມ່ / ລະດູຝົນ

ອາກາດ ທີ່ກ່ຽວພັນກັບຄວາມຮຸນແຮງ (ໄພພິບັດທາງທໍາມະຊາດ)
ແ ຫ້ງແ ລ້ງ ບໍ່ດີຈັກຢາ່ງ ✓ ດີຫຼາຍ

ການຍອມຮັບ ແ ລະ ການປັບຕົວ
ອັດຕາສ່ວນຂອງຜູ້ຊົມໃຊ້ທີ່ດິນໃນເຂດພື້ນທີ່ທີ່ໄດ້ຮັບຮອງເອົາ
ເຕັກໂນໂລຢີ

ທັງໝົດນັ້ນ ມີໃຜແດ່ທີ່ສາມາດປັບຕົວຕໍ່ເຕັກໂນໂລຢີ,  ມີຈັກຄົນທີ່ໄດ້ຮັບ
ການກະຕຸກຊຸກຍູ້ ແລະ ອຸປະກອນ?

ຈໍານວນຄົວເຮືອນ ແລະ / ຫຼືບໍລິເວນກວມເອົາ
100

ໄດ້ມີການດັດແປງເຕັກໂນໂລຢີ ເພື່ອປັບໃຫ້ເຂົ້າກັບເງື່ອນໄຂການ
ປ່ຽນແປງບໍ່?

ໄດ້ປ່ຽນແປງເງື່ອນໄຂຫຍັງແດ່?

Refinements in pyrolysis methods and technologies to produce biochar

with specific characteristics suited to diverse soil types and climate

conditions. This includes adjusting temperature, duration, and

feedstock to optimize biochar properties like porosity and water

retention capacity. Innovations in application techniques to improve

the efficiency and effectiveness of biochar incorporation into

agricultural systems. This involves exploring precision application

methods, such as localized placement or mixing with organic

amendments, to ensure better distribution and utilization of biochar

in the root zone. Emphasis on integrating biochar technology into

climate-smart agricultural practices, focusing on sustainable

intensification while adapting to changing climatic conditions. This

involves promoting practices that enhance resilience to drought,

water conservation and soil fertility improvement.

ກລໍະນີດຽວ / ການທົດລອງ✓
1-10%

11-50%

> 50%

0-10%✓
11-50%

51-90%

91-100%

ແ ມ່ນ✓
ບໍ່ແ ມ່ນ

ການປຽ່ນແ ປງດິນຟາ້ອາກາດ / ຮາ້ຍແ ຮງ
ຕະຫຼາດມີການປຽ່ນແ ປງ
ມີແ ຮງງານ (ຕົວຢາ່ງ, ເນືອ່ງຈາກການເຄືອ່ນຍາ້ຍແ ຮງງານ)✓
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ບົດສະຫຼຸບ ແ ລະ ບົດຮຽນທີໄ່ ດ້ຮັບ
ຄວາມເຂັ້ມແຂງ: ທັດສະນະມູມມອງ ຂອງຜູ້ນໍາໃຊ້ທີ່ດິນ

The soil moisture, soil texture, water retention and water-holding

capacity of the soil increases. The uptake of nutrients increases

which leads to less application of fertilizers in the field

There was an increase in crop yield, straw yield, vegetative mass

growth, more grains or fruits per plant, and fewer pests & disease

attacks on the plants were noticed

The better use of crop residue from the field increase the soil

fertility and promoted better crop growth

ຄວາມເຂັ້ມແຂງ: ທັດສະນະມຸມມອງ ຂອງຜູ້ປ້ອນຂໍ້ມູນເອງ
The use of biochar helps to combat the climate crisis by

sequestering atmospheric carbon into soil as well as processing

agricultural and other waste into useful clean energy

The application of biochar significantly changes the soil’s

properties (texture, porosity, bulk density, particle density,

surface area, pore size distribution, cation exchange capacity, pH,

and water-holding capacity) which, directly influence plant growth

High porosity and a large surface area of biochar provide space for

micro-organisms that are beneficial for the soil and help in binding

important anions and cations, improving soil health and

enhancing crop productivity

Reduced nitrous oxide and methane emissions when biochar is

applied to the soil

ຈຸດອ່ອນ / ຂໍ້ເສຍ / ຄວາມສ່ຽງ: ທັດສະນະມູມມອງ ຂອງຜູ້ນໍາໃຊ້ທີ່ດິນ
ວິທີການແກ້ໄຂແນວໃດ

Need large quantities of wood and crop residue for biochar

production on a larger scale A better planning for crop residue

management and access to communities to collect forest waste

from forest can easily address this problem

Exploring alternative biomass sources like agricultural residues,

crop waste, or dedicated energy crops can reduce reliance on

wood or coconut shells, promoting sustainable sourcing. Also,

advancements in pyrolysis technologies to optimize biochar

production from smaller quantities of biomass, improving

efficiency and reducing the overall demand.

Do not have knowledge about how this biochar can be sold in the

market for additional income Creating more awareness among the

farmers about biochar will create a market demand for it.

Conducting market assessments and creating awareness among

potential buyers about the benefits of biochar for soil

improvement, carbon sequestration, and agricultural productivity.

Exploring the development of value-added products or

applications derived from biochar, such as soil amendments,

filtration systems, or compost blends, to diversify market

opportunities.

ຈຸດອ່ອນ / ຂໍ້ເສຍ / ຄວາມສ່ຽງ: ທັດສະນະມຸມມອງ ຂອງຜູ້ປ້ອນຂໍ້ມູນ
ເອງວິທີການແກ້ໄຂແນວໃດ

The availability of suitable wood and coconut for biochar

production can be limited, and there may be competition between

biochar production and other uses of biomass, such as food and

fuel production The innovation in technology where biochar can

be produced with lesser amount of feedstock will be a great

solution

If not managed sustainably, the production of biomass feedstock

for biochar can lead to deforestation or the conversion of natural

ecosystems into monoculture plantations, which can have

negative ecological consequences The promotion of agro-forestry

is important to ensure the availability of feed stock while also

ensuring the increased coverage of forest.

The training of land users and other stakeholders around

sustainable biochar production.
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ບຸກຄົນທີ່ສໍາຄັນ
Santosh Gupta - ຜຸຊ້ຽ່ວຊານ ດາ້ນການຄຸ້ມຄອງ ທີດ່ິນແ ບບຍືນຍົງ

ການບັນຍາຍລາຍລະອຽດ ໃນຖານຂໍ້ມູນ ຂອງ WOCAT
https://qcat.wocat.net/lo/wocat/technologies/view/technologies_6735/

ວີດີໂ ອ: https://player.vimeo.com/video/288

ຂໍ້ມູນການເຊື່ອມໂຍງຂໍ້ມູນການຄຸ້ມຄອງການນໍາໃຊ້ດິນແບບຍືນຍົງ
Approaches: Developing professional standards in the installation, maintenance and management of pump units

https://qcat.wocat.net/lo/wocat/approaches/view/approaches_2515/

ເອກກະສານ ແມ່ນໄດ້ອໍານວຍຄວາມສະດວກໂດຍ
ສະຖາບັນ

Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH (GIZ) - ເຢຍລະມັນ
Ecociate Consultants (Ecociate Consultants) - ອິນເດຍ
International Centre for Research in Agroforestry (ICRAF) - ເຄັນຢາ

 ໂ ຄງ ການ
Soil protection and rehabilitation for food security (ProSo(i)l)

ການອ້າງອີງທີ່ສໍາຄັນ
IBI publication at International Biochar Initiative: https://biochar-international.org/resources/ibi-publications/

ເຊື່ອມໂຍງກັບ ຂໍ້ມູນຕ່າງໆ ທີ່ກ່ຽວຂ້ອງທີ່ມີ
About Balangir District: https://balangir.nic.in/about-district/

Water Resources of Balangir District (Minor Irrigation Division, Balangir): https://balangir.nic.in/water-resources/

Senior Geologist, Ground Water Survey & Investigation Division, Balangir:

https://www.rtiodisha.gov.in/Pages/printAllManual/office_id:2710/lang:
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