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About ICARDA

Established in 1977, the International Center for Agricultural Research in the Dry Areas (ICARDA) is a non-profit,
CGIAR Research Center that focusses on delivering innovative solutions for sustainable agricultural development in the
non-tropical dry areas of the developing world.

We provide innovative, science-based solutions to improve the livelihoods and resilience of resource-poor smallholder
farmers. We do this through strategic partnerships, linking research to development, and capacity development, and
by taking into account gender equality and the role of youth in transforming the non-tropical dry areas.

Address
Dalia Building, Second Floor, Bashir El Kasser St, Verdun, Beirut, Lebanon 1108-2010.

www.icarda.org



Project title: Spineless Cactus in Hilly/Degraded Lands, and Grass pea in Winter Crop
Fallows for Fodder, Food & Nutrition Security in Tribal Areas of Odisha

Action site: Odisha State

Activity: Conducting farmers/ extension staff training on project practices

CRP: CGIAR Research Program on Livestock

Flagship: Feed and Forage

Center: International Center for Agricultural Research in the Dry Areas (ICARDA)
Key national partner: Directorate of Soil Conservation (DCS)- Odisha

Obijective: Increase cactus awareness, dissemination and adoption for improved
drought resilience, and to enhance capacity building of all partners.

Target audience: Smallholder farmers, livestock keepers and extension agents




1. Introduction

Livestock based farming system makes significant contribution for livelihood security
of farmers in arid and semi-arid zones of India. However, availability of fodder for
livestock is not sufficient due to water scarcity and land degradation leading to low
productivity of grazing lands. The arid zones are less suitable for crop production
due to inherent soil constraints like low water retention, sandy texture, shallow
depth, occurrence of rocks and stones. However, certain species of forage value and
economic importance such as spineless cactus can grow well and help in augmenting
forage production. Besides its fodder value, cactus fruits and other plat-parts can be
used for human food and value-added products. The crop has a great potential for
arresting soil erosion and carbon sequestration.

Cactus pear (Opuntia ficus indica L.) is a xerophytic cactus species widely cultivated
in arid and semi-arid regions worldwide. As most of species belonging to the
Cactaceae family, Opuntia ficus-indica (OFI) exhibits Crassulacean Acid Metabolism
(CAM), with nocturnal stomata opening and CO2 uptake occurring typically from
dusk to dawn. OFI plays an important economic role as a as a fruit, forage and
fodder provider for subsistence agriculture with minimal agronomic inputs and for
their resistance to drought. Cactus species fit most of the requirements of a
drought-resistant palatable fodder crop.

Opuntia ficus indica have developed phenological, physiological, and structural
adaptations to the arid areas characterized by drought, erratic rainfall and poor soils.
Thus, this species has gained an important place in the agricultural systems as
versatile species with multiple applications for fruit, forage and fodder production,
particularly in subsistence agriculture where they have a comparative advantage for
their capacity to grow with minimal agronomic inputs and for their resistance to
drought.

The overall goal of this activity is to promote spineless cactus (Opuntia ficus indica)
as drought resilient feed resource in the degraded lands to enhance livelihoods of
livestock holders of the Odisha state, India and to enhance capacity building of all
partners (emphasis on farmers and particularly woman).
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Within the capacity development activity of this project a program was made by Dr.
Sawsan Hassan to visit Odisha project sites from 24 to 27 September 2019. The
purpose of this visit was to provide on-the-job technical guidance to the project
team, community members and others associated with the project, and review/
assess the progress of the project in Odisha.

During her four-day stay in the state, Dr. Hassan visited foundation nurseries, and
cactus plantation fields. She conducted a coordination meeting with the field team of
ICARDA and Government Officials. Dr. Sawsan interacted with the stakeholders
including community members, farmers, livestock keepers, dairy entrepreneurs and
shared the objective of promoting spineless cactus in hilly/degraded lands.
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3. Farmer Field Days:

During this mission, Dr. Sawsan Hassan participated in five Farmers’ Field Days

attracting around 285 participants (45% were female farmers), these events were
organized in the following villages:

B Mujango village, Koraput district (September 24t) and was attended by
73 farmers, project staff, Directorate of Soil Conservation (DCS) staff and
extension agents (30 females) (List of Participants is in Annex 1).

B Gadiaguda village, Koraput district (September 24th) and was attended by
32 farmers and project staff (20 females) (List of Participants is in Annex 2).

B Mayabarha village, Bolangir district (September 25t%) and was attended by
74 farmers, project staff, Directorate of Soil Conservation (DCS) staff
and extension agents (32 females) (List of Participants is in Annex 3).

B Matikhai village, Bolangir district (September 26t") and was attended by
45 farmers, project staff and extension agent (20 female participants)
(List of Participants is in Annex 4).

B Kangaon village, Bolangir district (September 26t) and was attended by
60 farmers, project staff, Directorate of Soil Conservation (DCS) staff

and extension agent (29 female participants) (List of Participants is in
Annex 5).
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During these events, the following characteristics were highlighted:

B Importance of cactus as green fodder for animal feed and as an ideal
alternative to increase feed resources;

B Cactus can minimize need for livestock watering and reduce soil erosion.

B Cactus is very easy to establish and can grows well with very little inputs.

A detailed outline of the activities being carried out within the project
implementation was mentioned also the importance of the role of increasing the
awareness and efforts to promote spineless cactus, as well as encouraging farmers
to grow spineless cactus for feeding animals during the dry periods was highlighted.

Dr. Sawsan Hassan explained ICARDA’s mission to target poor farmers in the dry
areas in order to improve their livelihoods. She described the importance of cactus
as a multipurpose crop for the dry areas also she mentioned that the adoption of
cactus is now worldwide as it has been proven that cactus has the potential to
mitigate climate change, to reduce the green fodder gap and to also enhance
farmers’ income. She mentioned that that cactus dissemination started four years
ago in India through the collaboration program between ICAR institutions and
ICARDA since then, the number of farmers growing cactus has steadily increased
which reflects the great potential of cactus as livestock feed resource in India.
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Dr. Hassan also stated that research initiatives between Odisha government and
ICARDA is aiming at improving the farmers food security and livelihoods through
ideal use of land resources, including soils, water, animals and plants in a a
sustainable manner. During these field days, Dr. Sawsan presented the best
agronomic practices and required environment conditions to ensure successful
cactus plantations. This includes, soil preparation, cladodes planting methods,
maintenance and the recommendations for of cactus use to feed animals.

She summarized the benefits of cactus as below:

B Cactus plant does not require any kind of costly inputs and it can grow in harsh
conditions with very little irrigation and also tolerant to high temperature.

B As it's a perennial crop, fodder can be available for a longer period
(i.e 15 - 20 years) without any additional investment in fertilizer and pesticide.

B Cactus plant is a good source of nutrition for livestock and can enhance the
milk production of cows when served with proper proportion, which will
enhance the income and improve the livelihood conditions.

B The Cactus plant can be grown in wasteland and do not require any fertile soil.
The farmers can grow any other low duty crop in between the cactus,
and which enhance the income of the farmer.
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Afterwards, all participants were invited to have a general discussion and the issues
discussed in the program are as follows:

B After one year of plantation, it can be harvested for fodder purpose

B [f mixed with protein rich feed resources (such as lintel straw, blackgram straw

and grasspea straw) in appropriate proportion, then it will be very helpful for
increase in body weight as well as milk production.

B Apart from fodder, many industrial utilization of cactus i.e. pharmaceutical,
cosmetics and dye industry etc.

B Cactus pads as well as its fruits being utilized for human consumption in some
countries.

B With very low attention, it can give a tremendous growth which ultimately helps
to improve the income as well as the livelihood of farmers.

Cactus seems to be highly satisfactorily in terms of growth performance. Many other
farmers showed interest in planting cactus which will help them enhance their
livelihoods.
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3. Team Coordination Meeting

During this visit, a coordination meeting with the State team, District team and Field
Facilitators of Koraput, Kalahandi and Bolangir districts was held on September 26th
(List of Participants is in Annex 6). The highlights of this meeting are summarized

below:

B Though cactus survives in very harsh conditions, but to get maximum growth,
the site must be in open space which receives maximum sunlight. Sandy loam with
light textured soil is the most preferable one.

B The plantation site must be well drained to minimizes the water logging.

B Heavy soil (Ex- Black cotton soil) should be avoided for maximum root growth

and expansion which ultimately affects plant growth.
B During cladode plantation or replacement, foremost thing is matured pad selection.
B Cladodes should be treated with fungicides (Ex-Bavistin) to avoid infection.
B Cladodes should be kept under a shaded area for 7 to 10 days before planting.

B 50 -75 % of cladode portion must be under the ground with a 25- 30 °C tilt
facing towards the sun rise direction.

B Supplementary irrigation might be provided as per requirement, particularly
during peak summer period.
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4. Conclusion

B Discussion with farmers showed general acceptance of cactus due to the
potential role in providing a source of livestock feed.

B The benefits of the spineless cactus as a feed source are useful especially

during low forage periods, such as the dry seasons.
B The Farmers cactus fields is practical approach to demonstrate cactus plantation.

B The technology of feeding livestock with cactus is new, training on this topic
is required conducted for extension and farmers.

B Monitoring is required on continuous and regular basis through visits to cactus

field to record observations, get the feedback from the farmers and
extension workers.

Personal information including Name, Business Title, Email, Phones,
Images and GPS points included in this report have been authorized in
writing or verbally by the data subject.
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*By checking the bdx,1 am granting the International Centre for Agricultural Research in the Dry Areas (ICARDA) to use, reuse, publish,
and/or republish in whole or in part, in any medium (including the ICARDA website, social media, and publication) the photographs
(individually or in a group in which 1 am included) of me that are taken during this field day without restrictions as to changes or alteration,
as they are used in conjunction with the representation and promotion of the Centre. | understand that all such recordings, in whatever
medium, shall remain solely the property of ICARDA, and | shall have no right or interest in them. | permit ICARDA and its authorized agents

to use my image, name, email and/or business title, as they are used in conjunction with the representation and promotion of the ICARDA.
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(individually or in a group in which | am included) of me that are taken durlng this field day without restrlctlons as to changes or alteration,
as they are used in conjunction with the representation and promotion of the Centre. | understand that all such recordings, in whatever
medium, shall remain solely the property of ICARDA, and | shall have no right or interest in them. | permit ICARDA and its authorized agents

to use my image, name, email and/or business title, as they are used in conjunction with the representation and promotion of the ICARDA.
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to use my image, name, email and/or business title, as they are used in conjunction with the representation and promotion of the ICARDA.
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*By checking the box, | am granting the International Centre for Agricultural Research in the'Dry Areas (ICARDA) to use, reuse, publish,
and/or republish in whole or in part, in any medium (including the ICARDA website, social media, and publication) the photographs
(individually or in a group in which | am included) of me that are taken during this field day without restrictions as to changes or alteration,
as they are used in conjunction with the representation and promotion of the Centre. | understand that all such recordings, in whatever
medium, shall remain solely the property of ICARDA, and | shall have no right or interest in them. | permit ICARDA and its authorized agents

to use my image, name, email and/or business title, as they are used in conjunction with the representation and promotion of the ICARDA.
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and/or republish in whole or in part, in any medium (including the ICARDA website, social media, and publication) the photographs
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to use my image, name, email and/or business title, as they are used in conjunction with the representation and promotion of the ICARDA.
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Science for resilient livelihoods in dry areas

Annex 5. Farmer field day in organized in Kangaon village, Bolangir district List of participants

Spineless Cactus in Hilly/Degraded Lands, and Grasspea in Winter Crop
Fallows for Fodder, Food & Nutrition Security in Tribal Areas in Odisha

Kangaon Village 26 Sep 2019
List of Participants
H NAME SIGNATURE *permission
1 | [asomedlar phliakos NAA2TET [
2 | Bined hadkar Osned Badhon O
3 | Ao &N A 0 &0\ M u
4 %;@W@ 7y ’Vri%wm Nou N \g []
5 | Nanendas khamee | FEEEQ O
6 [ Dombersllor Tal | oABTA = =
7 | Mamaf /(z//mdvt %m’ Senle A9 Py L
8 ;/fQ/Z’?M ,ﬁﬁm% /4 wepn Rowaar [
O | Hrasoms Prea 30ang  NMeher L
10 | ooy Bsrebdosn | B@szimem O
11 | Y batod e ﬁ7ﬁ%uq E’D@Q 1S) \%35 X
12 | fyolman._Bas Racfra mont oy u
13 | Bplintods Joketanda hag O
14 /K QM%?@/{Q A/ pfat- ‘5&—1\-”"4)1’ | E? Al r/d L
N /5@/&4 L2 R >y s O
16 | chgnalrn Chllas fvinoA S8 89 9159 L]
17 | phgnobyasnony’ Bslp | Chand e mowi De& O
18 | Jahootr W Meadoders Shus []

*By checking the box, | am granting the International Centre for Agricultural Research in the Dry Areas (ICARDA) to use, reuse, publish,
and/or republish in whole or in part, in any medium (including the ICARDA website, social media, and publication) the photographs
(individually or in a group in which | am included) of me that are taken during this field day without restrictions as to changes or alteration,
as they are used in conjunction with the representation and promotion of the Centre. | understand that all such recordings, in whatever
medium, shall remain solely the property of ICARDA, and | shall have no right or interest in them. | permit ICARDA and its authorized agents

to use my image, name, email and/or business title, as they are used in conjunction with the representation and promotion of the ICARDA.
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Established in 1977, the International Center for Agricultural Research in the Dry Areas
(ICARDA\) is a non-profit, CGIAR Research Center that focusses on delivering innovative
solutions for sustainable agricultural development in the non-tropical dry areas of the
developing world. We provide innovative, science-based solutions to improve the livelihoods
and resilience of resource-poor smallholder farmers. We do this through strategic partnerships,
linking research to development, and capacity development, and by taking into account gender
equality and the role of youth in transforming the non-tropical dry areas.

www.icarda.org

CGIAR is a global research partnership for a food-secure future. CGIAR science is dedicated
to reducing poverty, enhancing food and nutrition security, and improving natural resources
and ecosystem services. Its research is carried out by 15 CGIAR centers in close collaboration
with hundreds of partners, including national and regional research institutes, civil society
organizations, academia, development organizations and the private sector.

www.cgiar.org





