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1. Introduction 
 
The livestock based farming system contributes significantly towards livelihood security of farmers in 
arid zones of India (Thornton et al. 2009). However, forage production and availability for livestock is 
not sufficient due to water scarcity and land degradation, which have led to low productivity of grazing 
lands (Devendra and Thomas 2002). Throughout the arid and semi-arid regions, rangeland feed 
resources are decreasing, and are often of poor nutritive content (Teklehaimanot and Tritschler 2011). 
Consequently, livestock are constantly relying on feed supplements from nutritionally poor and 
inadequate quantities of crop and forage residues during the dry period (Nefzaoui et al. 2010). Thus, 
finding alternative non-conventional feed resources that can sustain animal production and alleviate 
the feed-water problem during dry and low productive seasons is critical. 
 
Multi-purpose fodder plants such as spineless cactus (Opuntia ficus-indica (L.) Mill) which; adapt to 
harsh environments; produce cheap energy with minimum inputs have the potential to fill feed gaps 
and to maintain livestock production and survival during dry and drought periods  (Salem et al. 2004). 
Cactus, an evergreen shrubby or tree-like plant, which grows up to 6 m in height is widely cultivated 
in arid and semi-arid regions worldwide with increasing importance as a fodder and fruit crop during 
periods of drought and shortage of forage plants (Salem et al. 2004). Cladodes of cactus are high in 
soluble carbohydrates, minerals and vitamin A, but are low in fiber and crude protein (Gebretsadik et 
al. 2013). Cactus cladodes are also considered as a source of water for animals raised in harsh dry and 
arid environments (Nefzaoui et al. 2010). The overall aim of this project is to promote and increase 
the availability of cactus as an alternate drought-resilient feed resource under different agro-
ecological production systems across India, so as to improve the livelihoods of smallholder farmers. 
 

1.1. Specific Objectives: 

 

• Continue evaluation trials stabilised in 2016 for cactus adaptation across several agro-
ecological production systems 

• Develop the best agronomic practices for optimum spineless cactus growth to increase yield 
and quality under different environments 

• Develop various cactus based feed rations depending on available feed resources 

• Enhance capacity building of all partners, while also disseminating the projects findings to 
other areas of India. 

 

1.2. Collaborating Partners  

 

• Central Arid Zone Research institute (CAZRI), Regional Research Station, Kukma, Bhuj, 
Gujarat 

• Indian Grassland and Forage Research Institute (IGFRI), Jhansi 

• ICARDA   

• FAO-ICARDA Cactusnet 
 
 

2. Activities with Indian Grassland and Forage Research institute (IGFRI), Jhansi 
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In Jhansi, livestock is an important source of livelihood for the rural population, primarily because a 
large part of this area is characterized by semi-arid and arid conditions, with very low annual rainfall 
of about between 150-700 mm (Birthal et al. 2008). Livestock production, dominated by small 
ruminants (sheep and goats) in Jhansi and surrounding areas is based on a management system where 
animals are left to roam grazing areas and kraaled when they are brought every night to avoid theft 
and predators (Murgai et al. 2001). Irrigation is limited to small cultivated areas; thus, agriculture is 
largely dependent on rain and the major crops cultivated are wheat, barley, maize, and millet (Murgai 
et al. 2001). Because communal smallholder farmers have limited resources to improve the supply of 
animal feeds, alternative and readily available feed sources are needed so as to ensure sustained 
livestock production, and this project seeks to address this gap in Jhansi. 
Although the project started late in Jhansi (since the agreement with IGFRI was only signed in 
October), significant achievements have, however, taken place within this short period:  

2.1. Planning and review meeting 

Drs. Ashutosh Sarker (Regional Coordinator, South Asia & China Program, ICARDA) and Sawsan 
Hassan visited ICAR-IGFRI, Jhansi during 21 to 23 November, 2017 to discuss the progress and 
further planning of IGFRI-ICARDA’s Collaborative Project on Cactus. A brief interaction cum progress 
discussion meeting was held with Dr. R.V. Kumar (Director IGFRI), ICARDA scientists and the IGFRI 
project team (Drs Sunil Kumar, A. K. Misra, Shahid Ahmed, D. R. Palsaniya and Vikas Kumar) on 21 
November 2017. Again the project team meeting with ICARDA scientists, under the chairmanship of 
IGFRI Director, was held on 22 November 2017, where the participants agreed on activities and the 
project’s deliverables. 

2.2. Research projects within the CAZRI-ICARDA cactus initiative 

 

2.2.1. Cactus performance evaluation:  
 
The agronomic trial was conducted in IGFRI research station to determine the best time (in terms of 
season) for planting the cactus with two fertilizer treatments and a control as the treatments. 
Cladodes were placed in the soil during months of July, October, February and April. Fertilizer was 
applied as 2 kg FYM and 1 kg FYM at planting time in each season (3 times), whereas irrigation was 
done at the time of planting and thereafter, as per need (determined through visual shrinking of pads 
and their yellowing). In the control treatment, no fertilizer and irrigation were done, except one 
irrigation applied just after planting (same day). The trial started in 2016 in a randomized block design 
with three replications and continued for two years. The performance of trial at the end of one year 
is shown in Table 1. 
 
 
Table 1: Effect of planting time, fertilizer application and irrigation on growth of cactus (November, 
2017). 
 

Treatment  Plant height 
(cm)  

Horizontal 
plant spread 
(cm)  

Cladode 
length 
(cm)  

Cladode 
width 
(cm)  

Number 
of 
cladodes  

July 2016, control  
108.4  103.8  33  13.9  17.9  

July 2016, Fertilizer & 
Irrigation  112.3  108.6  34.3  17.6  18.2  
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October 2016, control  
93.9  82.1  32.9  15.7  13.1  

October 2016, Fertilizer & 
Irrigation 96.3  88.2  33.1  17.6  14.6  

February 2017, control  
77.3  49.2  29.6  12.7  7.4  

February 2017, Fertilizer & 
Irrigation 79.3  58.3  34.4  14.7  8.4  

April 2017, control  
67.9  45.7  25.9  13.3  6.6  

April 2017, Fertilizer & 
Irrigation 74.4  60.8  28.6  14.6  7.4  

 
 

2.2.2. Cactus based feeding trial in heifers 

A cactus-based feeding cum digestibility trial was conducted on 18 heifers to investigate the nutrient 

intake and utilization of cactus (Fig. 1). Heifers were fed on sorghum forage with wheat straw (T1, 

control) and cactus mixed with wheat straw (T2). All experimental animals were supplemented with 

a concentrate diet (58 parts groundnut cake, 40-parts maize grain, 1-part mineral mixture and 1-part 

common salt) per head daily, to provide adequate protein and other essential nutrients. Spineless 

cactus cladodes contained 7.51 dry matter (DM) and 6.1 crude protein (CP) on DM basis. The results 

of the trial indicate that cactus was relished by the heifers and intake of total DM remained 3.15 kg 

per 100 kg body weight in both the T1 and T2 groups. The digestibility of DM and organic matter were 

slightly higher in the T1 animals (69.42 and 66.15%) compared to the T2 animals (67.44 and 61.83%). 

Similarly, digestibility of protein was also slightly higher in T1 animals (76.84%) compared to cactus 

fed animals (72.17%). However, the digestibility of the fiber fraction did not vary much when the two 

treatments were compared, while water intake was lower in the T2 treatment due to higher water 

content in cactus. (Table 2).  

Table 2: Dry matter intake, nutrient digestibility and nutritive value of diets containing sorghum MP 
Chari + wheat straw + concentrate mixture (T1) and cactus + wheat straw + concentrate mixture (T2) 
in heifers  
 

Particulars Diets 

T1 (control) 
 

T2 (cactus-based diet) 

Body weights (Kg) 148.88 147.92 

Total Dry matter intake (DMI, g/day) 

Total DMI (kg/day) 4.74 4.56 

DMI (kg/ 100 kg BW) 3.15 3.15 

DMI (g/kg w0.75) 66.15 61.83 

Digestibility (%) 

Dry matter 66.15 61.83 

Organic matter 69.42 67.44 

Crude protein 76.84 72.17 

Neutral detergent fiber 65.95 64.78 

Acid detergent fiber 57.95 59.34 

Cellulose 70.38 70.21 
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Nutritive value 

Digestible crude protein % 
in ration 

6.89 5.96 

TDN % in ration1 61.86 62.15 

Water intake (lit/day) 14.96 11.69 

 

      
Figure 1. The investigation of the effects of feeding heifers with a cactus-based diet on digestibility 
and total dry matter intake. 
 

2.2.3. Performance of cactus planted in different land use systems 
 
Cactus cladodes were planted and evaluated in different land use types, which included a Leucaena 
based silvipasture, an Aonla based hortipasture, boundary plantation/bio-fence and in waste land 
plantation (Fig. 2). The survival, growth and fresh biomass yield of cactus at one-year old under these 
land uses are shown in Table 3. In general, the survival, growth and fresh biomass yield of cactus was 
higher in boundary plantation and reduced drastically under silvipasture and hortipasture, possibly 
due to the shade effect and competition for nutrients and water in the silvipasture compared to the 
boundary plantation/biofence (Fig. 2).  
 
Table 3: Performance of cactus in different land use systems 
 

Land use Survival 
(%) 

Cladodes 
/plant 

Average weight of 
cladode (kg) 

Green fodder 
(Kg/plant) 

Leucaena based silvipasture 62-81 2-7 0.75 1.5-5.25 

Aonla based hortipasture 67-86 3-10 0.8 2.4-8.0 

Boundary plantation/ bio-fence 84-96 4-14 1.2 4.8-16.8 

Waste land plantation 73-92 3-12 0.9 2.7-10.8 
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Figure 2. The survival, growth and weight of cactus planted in different land use systems in 

 
 

2.3. Adaptation and dissemination of spineless cactus   

 
Spineless cactus is being promoted in more than 50 villages in Jhansi, UP and Datia and Sahdol, and 
MP through capacity building programs and demonstrations (Fig. 3). These programs are targeting 
various stake holders, such as farmers, cow shelter owners (Gaushalas), state line departments, 
Village Panchayat Representatives, Common Property Resources, etc. Many farmers adopted the 
technology and cactus was planted in 2 x 3 m spacing with a plot size of 20 x 30 m. Different fodders 
like sorghum, oat and NB hybrid and some grain crops/vegetables were also sown along with cactus. 
A large number of farmers are also planting cactus at small scale (few cladodes) in and around their 
farm lands and homes.   
   

 

 
 
Figure 3. On farm trial and promotion of cactus in different villages of India 
 
 
 
 
 
 
 
 



 

9 
 

2.4. Raising awareness and capacity building  

 
Three field days were organized to promote cactus as a fodder: 
 

2.4.1. Dhobia, Datia (MP) village field day   
 

The first field day was organized on the 21st of November, 2017 in Dhobia, Datia (MP), which saw more 
than 60 farmers, including women, participating (Fig. 4a and b). Dr Sarker appreciated the cactus 
farmers for incorporating cactus in their production systems and urged more farmers to adopt cactus, 
especially under rainfed conditions and areas considered as waste land. He emphasized that cactus 
can meet the fodder requirements during low rangeland production periods. The cactus team was 
happy to see that some of the farmers were already feeding chopped cactus mixed with straw to their 
animals (Fig. 5a and b). The team also visited the fodder and cactus demonstration block and cactus 
research plots at the Central Research Farm of the IGFRI and interacted with farmers for further 
improvement in the cactus research programme. Later, the team visited village Palinda, Jhansi to 
identify new cactus farmers and encourage farmers to cultivate cactus. The possibility of growing 
cactus on village Common Property Resources (common pastures) was also explored.  
 

   
 
Figure 4. a) Field Day at Village Dhobia, Datia (MP) and b) cactus planted in a farmer’s field 
 

   
  
Figure 5. a) Cactus chaffing and feeding by farmers and b) interactive meeting at village Garera, Datia 
(MP) 
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2.4.2. Field day on Cactus at village Sakrar, Jhansi (Uttar Pradesh) 
 
The third Cactus Field Day was organized on 02.04.2018 at Sri Kamdhenu Gaushala (Cow Shelter), 
Sakrar, District Jhansi (UP) located in Bundelkhand part of central India. The scientists, namely Drs 
Hassan (ICARDA, Jordan), Kumar, Shahid Ahmed, D.R. Palsaniya and Vikas Kumar (IGFRI, Jhansi) 
participated in interacting and exchanging information with a total of 35 farmers during this field day. 
Scientists informed farmers about the importance of cactus as an alternative fodder and water source 
in dry areas. In view of changing climate and more competition for water, species like cactus need to 
be promoted for solving the fodder and water crisis. During this field day, farmers’ concerns and 
questions about its nutritional quality, its palatability and utilization were adequately answered 
through scientists providing all relevant evidence and information about positive performance of 
animals fed cactus in other parts of the world. The participating farmers were also taken for a visit to 
a nearby cactus plantation at Gaushala (Fig. 6a). Farmers were highly enthusiastic and cactus cladodes 
were also distributed to farmers. In total 15 demonstrations have been executed in the vicinity of 
village Sakrar, Jhansi (Fig. 6a and b). More and more farmers are willing to plant cactus and to be 
associated with this project, as evidenced by willingness and participation of women in planting and 
maintaining cactus (Fig. 7 a and b). In Gaushala, about 1-acre of a cactus plantation has been 
completed and the expectation is that there will be an expansion in the near future. Local media 
persons (Hindi Local Daily-Dainik Jagran & Amar Uljala) were also present during the interaction and 
gave good media coverage of the event (News clipping in appendix 3). 

 

  
 
Figure 6. a) Field day at Sri Kamdhenu Gaushala  

 
and b) interaction with farmers at Sakrar 
 

  
 
Figure 7. a)Cactus plantation by Smt Bhagwati at 
Sakrar 

 
and b) cactus plantation by Smt Ram Kuwar at 
Sakrar 
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3. Collaboration with the Central Arid Zone Research Institute (CAZRI), Regional 
Research Station, Kukma, Bhuj, Gujarat. 
 

The low and erratic rainfall renders the majority of the rural population vulnerable to income shocks 
of crop loss in Gujarat (Murgai et al. 2001). Consequently, livestock act as an insurance against crop 
failure, and help consumption smoothening in the periods of food scarcity. This has resulted in the 
region of Gujarat being an important smallholder farmer milk producing area (Birthal et al. 2008). In 
spite of the prevailing moisture stress and subsequent low crop productivity, mixed crop-livestock 
agricultural systems constitute an important source of income (Robbins 1998). Depending on farm 
structure and objectives, off-farm activities and livestock enterprises supplement farm households’ 
revenue. Therefore, it is important to develop technologies, such as the feeding of livestock with 
cactus, which seek to promote the sustainable production of livestock in these natural resource 
limited environments. 
 

3.1. Hosting Dr Hassan, planning and review meeting  

 
A two-day visit (April 4-5) by Dr Sawsan Hassan (Scientist from ICARDA-Jordan) focused on the scope 
of spineless cactus as fodder resource for the Kachchh region. During the visit, organized by CAZRI, Dr 
Sawsan held meetings with CAZRI Bhuj scientists and also visited the farmer's fields where cactus has 
been planted (Fig. 8). During the visits to the farmers, Dr Devi Dayal (Head of CAZRI), explained the 
activities undertaken by CAZRI RRS Bhuj on spineless cactus during the last three years. He mentioned 
that a total of 64 accessions of spineless cactus are currently being maintained and evaluated at 
CAZRI. Out of these, Dr Dayal added that 5 accessions have been identified as the most ideal for higher 
production of cactus as fodder. The selected accessions are currently being multiplied at CAZRI RRS 
Bhuj and given to farmers for planting as a fodder crop. At present, at least 10 farmers have already 
planted some of these cactus accessions on their fields and their performance has been reported as 
very good.   
 
A review and planning meeting was held to discuss the progress and effective implementation of the 
project. The meeting was attended by Drs Sawsan Hassan (ICARDA), Devi Dayal, Ramniwas, Sitaram 
Jat, and Mr. M. Sureshkumar (CAZRI, Bhuj). The purpose of the meeting was to discuss about the 
cactus project (running from 2017-2022) funded by ICARDA. The progress of the project was 
discussed, and one of the agreements was to utilize the unspent amount ($10 000) in 2018-19. These 
funds were to be utilized for activities initially assigned to be carried out 2017, but now shifted for 
effective implementation of the project during 2018-19. Also, a discussion and agreement about the 
workplan and project activities to be done for effective implementation of project took place during 
this meeting.  
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Figure 8. The visit of Dr. Sawsan to the cactus in Bhuj Research station (April 4-5). 

 

3.2. Raising awareness and capacity building   
 
A field day was organised on the 05th of April, on farmer Mr Girraj Singh Balwant’s field in the Singh 
Jadeja village, Jambudi, where about 60 farmers, including high numbers of women, participated (Fig. 
9). The participants also included farmers who had either grown cactus on their farms or were 
interested to grow it as fodder crop. Mr Hargovind Kunpara (CAZRI) welcomed the farmers and 
elaborated on the importance of cactus as a fodder crop. He also highlighted the fact that besides 
cactus being a fodder crop, it has many uses as a fruit crop, medicinal crop and as a vegetable crop.  
Dr Dayal (Head of CAZRI) discussed about the particular importance of cactus as a fodder crop for the 
Kachchh region, and it can be planted even on highly degraded soils with limited amount of soil 
moisture. Cactus can be harvested as fodder very easily by breaking its cladode from the stem, 
chopping the cladode and then fed directly to livestock.  
 
Cactus has high amount of carbohydrate, mineral and water, but is deficient in protein (Nefzaoui et 
al. 2010). Therefore, a protein supplement is required if livestock will rely solely on cactus-feeding 
(Middleton and Beinart 2005). As the growth of cactus is very high from February to June, its green 
fodder is available when there is an acute shortage of the rangeland forage during the summer season 
in Jambudi. A film showing cactus cultivation, its harvesting/chopping and how to feed it to animals 
was shown to the farmers. Dr Hassan (ICARDA Scientist) also discussed and provided more detail 
about cactus, informing farmers that its growth is currently being evaluated at Jhansi, Bhopal and 
Kachchh, while its performance has been reported as very good at Kachchh. Because cactus is very 
popular in South America as well as other countries in arid and semiarid environments around the 
world, both as a fodder crop and as a fruit crop (Lemma et al. 2009), Dr Hassan indicated her 
confidence regarding the adoption of cactus by Kachchh farmers. The visit of Dr Hassan and the field 
day were reported by the local newspaper (Appendix 2 and 3). Dr Ramniwas (CAZRI) thanked all the 
farmers and Dr Sawsan for their participation during the meeting. 
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Figure 9. Field Day at held on the 05th of April on farmer Mr Girraj Singh Balwant’s field in the Singh 
Jadeja village, Jambudi. 
 
 
 

4. Dr Sawsan’s visit to Bopal 

 

4. Farmers’ day (Bhopal) 

4.1. Bhopal field day (23 November 2017) 

The farmer’s day in Bhopal, India was organized on Saturday, 23 November, 2017. Attending the 
farmers’ day were Drs. Ashutosh Sarker and Sawsan Hassan (ICARDA representatives), and 31 farmers 
(Fig. 10). Dr. Sarker, Regional Coordinator (ICARDA South Asia & China Regional Program) highlighted 
the importance of cactus as green fodder for animal feed and as an ideal alternative to control water 
erosion. He gave a detailed outline of the activities being carried out by ICARDA and encouraged 
farmers to actively take part in the planting of spineless cactus on their land. The research conducted 
by ICARDA and national partners in India has proven the suitability of cactus as a crop and animal feed 
in the Jhansi region. He highlighted the role of ICARDA in increasing efforts to promote spineless 
cactus, as well as encouraging farmers to grow spineless cactus for feeding animals during the dry 
periods. He mentioned that cactus dissemination started four years ago and since then, the number 
of farmers growing cactus has steadily increased. This reflects the great potential of cactus as both a 
crop and livestock feed resource in India.  
 

         
Figure 10. Scientists of ICARDA and IGFRI sharing their experience of cactus in India.  

 

The MOA with CAZRI –Bhuj has been signed on March 4th, and the funds were transferred to CAZRI 
immediately after the signing. Due to this late signing of the MOA, no activities took place in 2017.  
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Dr. Sarker mentioned that ICARDA already disseminated cactus to few farmers in Bhopal, and he 
invited all the participants to a field tour to witness the cactus plantation performance in the farmer’ 
fields (Fig. 11).  
 

 
Figure 11. Cactus planted in the farmer field in Bhopal, India. 

 
Dr. Sawsan welcomed the participants and explained ICARDA’s mission to target poor farmers in the 
dry areas in order to improve their livelihoods, through the importance of cactus as a multipurpose 
crop for the dry areas. Both Drs Sawsan and Sarker also 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. They also stated ICARDA’s objective to 
give full support to farmers, who should also maximize ICARDA’s and IGFRI’s research initiatives aimed 
at improving their food security and livelihoods. Dr. Sawsan explained the benefits of cactus as a green 
fodder, and highlighted how it has shown growth adaptability to the dry conditions. She mentioned 
the fact that cactus is very easy plant to establish and that it grows well with very little inputs. She 
explained how to use cactus as green fodder, and how positive impact on the growth and survival of 
animals and she concluded that cactus can be tool to generate more income.  
 The farmers showed interest in planting cactus, and they thanked ICARDA for the efforts to introduce 
new technologies that will help them enhance their livelihoods.  
 

4.2.  Field day in Amlaha ICARDA research station in Bhopal (30 March 2018) 

 
A total of 24 farmers (8 females and 16 males) representing five villages: Bheelkledi, Amlaha, 
Bhadnkheeli, Dhamanda and Rainayal visited the ICARDA Research Station in Amlaha on March 30th 
2018. Dr. Surendra Kumar Barpete (ICARDA scientist) welcomed the participants and gave an overview 
about ICARDA activities in India and the research in Amlaha Station. Dr. Barpete indicated that the 
purpose of this field day was to give the farmers the chance to witness projects in progress and discuss 
with the researchers involved in these projects. Such an approach is ideal as it equips farmers with the 
necessary information and also creates a working relationship between farmers and researchers, 
which is important for the adoption and further dissemination of cactus. After welcoming the 
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participants, Dr. Sawsan (ICARDA-Jordan) explained ICARDA’s mission to target poor farmers in the 
dry areas in order to improve their livelihoods.  
 
In her presentation, Dr. Hassan highlighted the importance of cactus as a multipurpose crop for the 
dry areas that can withstand harsh conditions such as low soil moisture and nutrient levels. She 
mentioned the fact that cactus is a very easy plant to establish and that it grows well with very limited 
inputs. She explained how to use cactus as green fodder, and that cactus is beneficial as a source of 
water to animals during water scarce periods. Dr Sawsan concluded by highlighting the fact that cactus 
can also be tool to generate more income through selling it to other livestock owners. She stated that 
ICARDA has already disseminated cactus to few farmers in Bhopal. After this a quite number of 
questions were asked by participants about the use of this plant, the impact on the livestock and the 
value-added potential in terms of fruit production. The farmers showed interest in adopting cactus 
and were keen to find means of obtaining cactus cladodes for them to plant in their fields. The 
participants thanked ICARDA for the efforts to introduce new technologies that will help them 
enhance their livelihoods. 
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Fodder Research Institute, Jhansi – 284003, Uttar Pradesh, India. Pp 1-31. (Technical 

Bulletin) 
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d. Sunil Kumar, D. R. Palsaniya, T. Kiran Kumar, A. K. Misra, S. Ahmad, S. R. Kantwa and P. K. 

Ghosh.  2017. Non-conventional Fodder Resources. In: Approaches Towards Fodder Security 

in India (Eds: Ghosh, P.K., Mahanta, S.K., Singh, J.B., Vijay, D., Kumar, R.V., Yadav, V.K. and 

Kumar, S.). Studera Press, New Delhi, India. pp. 35-55. (Book Chapter)   

6. Unplanned publications  

6.1. Research papers in ISI-peer-reviewed journals 
a. R. N. Kumawat, A. K. Misra, L. Mounir, S. S. Mahajan, K. Venkatesan. 2017. Seed germination 

behaviour as influenced by physical and chemical treatments in Grewia tenax (Forssk.) 

Range Mgmt. & Agroforestry 38 (1): 134-138.   

b. Louhaichi, M., Kumar, S., Tiwari, S., Hassan, S., Yadav, O.P. F., Dayal, D., Moyo, H.P., 

Ashutosh, S.  The adoption and utilization of cactus in Pakistan and India- smallholder 

communal farmers’ perceptions.  Agricultural Systems (submitted).  

6.2. Non ISI publications  

a. Kumawat, R.N., Misra A.K., Louhaichi, M. 2018. Sewan grass (Lasiurus sindicus Henrard.): a 

promising, drought-tolerant, tussocky perennial grass suitable for pasture in desert areas. 

Factsheet, ICARDA publications  
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3. Appendices 
 
Appendix 1- Abstract presented in a conference in Chile 
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Appendix 2- The visit of ICARDA scantiest to Bhuj research station  
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 Appendix 3- Visit of Shri Purushottam Rupala, Union Minister of State to Jhansi research station  
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Appendix 4- Field day on Cactus at village Sakrar, Jhansi (Uttar Pradesh) 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 5 

Workplan for Indian Grassland and Fodder Research Institute (IGFRI) 
 

Activity 

ref. no Activity name Deliverable Deliverable* 

Delivery 

Date 

Annual 

Budget 

($) 

1 Continue trial on agronomic practices for 

optimum cactus establishment to increase 

forage production 

1- Semi-annual technical 

progress report 2- Final 

report by end of year 3 3- 

Draft ISI paper ready for 

submission by year 4  

1. 

September 

2017 and 

March 2018 

2. 

September 

4,000 
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2019  

3. December 

2019  

2 Wide dissemination of cactus at farmer’s 

field and across several agro-ecological 

production systems 

1- Semi-annual technical 

progress report on cactus 

dissemination 

2- Final Report 

3- Submit ISI paper 

1. Semi-

annual 

technical 

progress 

report (June 

and 

December of 

each year) 

2. Final 

report by 

end of 2021 

3. 2021 

4000 

3 Develop and conduct new trials using new 

feed rations in combination with Cactus 

each year 

1. Report on background 

and material & methods 

2. Final report about the 

results of the feeding trial 

3. ISI paper to be 

submitted 

1. March of 

each year 

2. Sept of 

each year 

3. By 

December of 

each year 

5000 

4 Enhance capacity building of all partners 

and increase awareness about the 

importance of spineless cactus 

1. Organize 2-3 field days 

each year (record list of 

participants, photos, and 

main points raised) 

2. Produce one factsheet 

for each trial on cactus as 

feed 

3. Prepare at least 3 

proceeding papers and 

participate in the 

international Cactus 

Congress in Tunisia 

1- By 

December of 

each year 

2- By 

August of 

each year 

3- Fall 2020 

(need extra 

budget for 

international 

travel) 

2000 

5 Financial report Semi-annual financial 

statements with 

supporting documents are 

due each year 

June and 

December of 

each year 

  

 

 

 

 

Appendix 6 

Workplan for ICAR-CAZRI (Central Arid Zone Research Institute) 
 

Activity ref. no. 

Activity name 

Deliverable Deliverable* Delivery Date 
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1 Conduct a trial on 

agronomic practices for 

optimum cactus 

establishment to 

increase forage 

production 

1- Semi-annual 

technical progress 

report  

2- Final report by end 

of year 3 3- Draft ISI 

paper ready for 

submission by year 4  

3- Draft ISI paper 

ready for submission 

1. September 2017 

and March 2018  

2. September 2020  

3. March 2021 

2 Wide dissemination of 

cactus at farmer’s field 

and across several 

agro-ecological 

production systems 

1- Semi-annual 

technical progress 

report on cactus 

dissemination 

2- Final Report 

3- Submit ISI paper 

4- Demonstration of 

cactus pear to farmer 

1. Semi-annual 

technical progress 

report (September 

and March of each 

year) 

2. Final report by end 

of 2022 

3. March 2022 

4- 2017-2022 

3 Enhance capacity 

building of all partners 

and increase awareness 

about the importance of 

spineless cactus 

1. Organize 2-3 field 

days each year (record 

list of participants, 

photos, and main 

points raised) 

2. Prepare at least 2 

proceeding papers and 

participate in the 

International Cactus 

Congress in Tunisia 

1. By March of each 

year 

2. Fall 2020 (need 

extra budget for 

international travel) 

4 Financial report Semi-annual financial 

statements with 

supporting documents 

are due each year 

September to March 
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Appendix 7- Bhopal 23 November 2017 Field day Participants list  

 
 

 

 

 

 

 
 
 
Appendix 8- Jhansi 21 November 2017 Field day Participants list 
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Appendix 9- Participant’s list for Amlaha Field Day (30 March 2018) 

 



 

28 
 

 

Appendix 10- participants list for the farmer’s day (5 April 2018) 
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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. 

 


