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Training rationale and background 

Small-scale pig farming is an integral part of livelihood and farming activity in northeast 

India. The Food Resilience Through Root and Tuber Crops in Upland and Coastal 

Communities of the Asia Pacific (FoodSTART+) project, in collaboration with the IFAD-

supported Meghalaya Livelihoods and Access to Markets Project (LAMP) have jointly 

conducted a scoping study whose results confirmed that root and tuber crops (RTCs) are 

major components of livestock feed in Meghalaya. However, from time to time, farmers 

depend on external commercial source for feed, especially expensive concentrates. This 

calls for equipping farmers with better knowledge and skills on technologies for ensuring 

proper conservation and higher nutritional quality of animal feed to maximize the benefits. 

The International Potato Center (CIP) and its partners have tested, validated and promoted 

sweetpotato and other RTCs silage technology in several countries, including Vietnam, as a 

valuable innovation for conserving high quality feed to be used during feed scarcity periods. 

Therefore, FoodSTART+ and LAMP have included in their collaborative workplan activities to 

validate and promote sweetpotato (and other RTC residues) silage in Meghalaya, India. 

Accordingly, trainings and learning visits on RTC-based silage making and use for animal 

feeding have been organized to equip participants with the knowledge and skills required to 

further transfer the technology to farming communities in Meghalaya and other north-

eastern States, where pig farming is an important contributor to rural livelihoods. Therefore, 

in addition to participants from Meghalaya, the training has been extended to key staff of 

the Fostering Climate Resilient Upland Farming Systems in the North East Project (FOCUS) 

implemented in the neighbouring States of Mizoram and Nagaland. 

 

 

Objectives 

The training aimed to achieve the following: 
 

1. Develop capacities of LAMP staff, Farmer Business Schools (FBS) facilitators, 
progressive farmers and participants from FOCUS project for silage making and 
utilization; 

2. Refine and adapt the silage making techniques to the project sites.  
 

 

Expected outputs 

The expected outputs of the training are:  
 

1. A pool of well-equipped facilitators and farmers in the project sites; 
2. Relevant and feasible ideas to contribute to dissemination and adoption of silage as 

animal feed. 
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Methodology  

The training consists of two sessions (2 days each), targeting participants in West Garo Hills 
and East Khasi Hills. The structure of the two sessions is identical and includes: 
 

1. Theoretical presentation on processing and utilization of sweetpotato roots and 
vines and other materials for animal feeding through classroom interaction focusing 
on the various options for silage making; 

2. Practical on making silage: hands-on training on how to make silage from 
sweetpotato residues, cassava roots and other locally available ensiling materials; 

3. Group discussions to identify options for adapting the techniques to local conditions. 
 

The key resource person for these activities was identified in Dr. Nguyen Thi Tinh (CIP, 
Vietnam). CIP-FoodSTART+ was responsible for the overall coordination which includes 
development of the detailed training programme, preparation of training material and 
facilitation of the training. The logistical preparations have been taken care by LAMP. 
 

 

Participants 

Participants included staff of LAMP and FOCUS IFAD-supported investment projects; 
Directorate of Horticulture, Meghalaya; Department of Agriculture, Meghalaya; FoodSTART+ 
Farmer Business School (FBS) members, and progressive farmers. A total of 125 participants 
attended the training. The complete list of participants is presented in Annex 1 and 2. 
 

 

Location and schedule 

The training was held in Dadenggre Block, West Garo Hills and Mawphlang Block, East Khasi 
Hills, Meghalaya, India. 

The programme entailed interaction with the LAMP staff, field preparation and the actual 
delivery of the training. This has taken place between 24th November and 2nd December, 
2017. The actual training sessions were held on 28-29 November and 1-2 December in West 
Garo Hills and East Khasi Hills, respectively. The detailed scheduled of activities is presented 
below. 
 

Date Activity 

Nov 24/Fri Preparatory meeting with LAMP staff 

Nov 25/Sat Travel to West Garo Hills for training preparation  

Nov 26/Sun Day off 

Nov 27/Mon Preparatory meeting with LAMP staff and Agriculture officials in West Garo Hills 

Nov 28/Tue Training at West Garo Hills (Theory) 

Nov 29/Wed Training at West Garo Hills (Practical) 

Nov 30/Thu Travel to Shillong 

Dec 01/Fri Training at East Khasi Hills (Theory) 

Dec 02/Sat Training at East Khasi Hills (Practical)  
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Highlights of the activities 

 

Date: 24th November 2017: 
 
Preparatory meeting with LAMP team: A meeting was held with the LAMP team in Shillong 
for discussing the training programme and finalizing the logistics in the two locations in 
Meghalaya. The training guide that had been previous prepared by Dr. Nguyen Thi Tinh 
(Annex 3) was shared and discussed. 
 
Agenda on the meeting: 

1. Finalization of the training schedule 
2. Printing of the training material 
3. Identification of the raw materials required for the practical sessions 
4. Finalization of the training evaluation form 
5. Miscellaneous 

 
The meeting was attended by the following participants: 

No Name Designation 

1 Dr. Diego Naziri Project Coordinator FoodSTART+, CIP 

2 Ms. Thi Tinh Nyugen CIP, Vietnam 

3 Mr.Adelbert Kharlyngdoh Research Assistant, FoodSTART+, CIP 

4 Ms. Bashisha Kharchandy Asst. Manager, MBDA 

5 Ms. Audrey Syndor Programme Associate, MBDA 

6 Ms. Carol Lyngdoh Volunteer, MBDA 

7 Ms. Ribha Kharkongor Volunteer, MBDA 

 
  
 
Date: 25th November 2017: 
 
Field visit to Mawngap village:  A visit was organized in order to understand the local 
conditions for suitability of the RTC-based silage technology in the FBS project sites in 
Mawphlang Block, East Khasi Hills district. A meeting was held with the Mawngap FBS group 
where the farmers shared their views on their common practices and challenges in livestock 
rearing. 
 
Key findings from the meeting with FBS members: 

1. Sweetpotato is not available in large quantity for silage making.  
2. Cassava is not grown in Mawphlang Block where FBS will be piloted. 
3. Large quantities of vegetable waste and residues are usually available on farm in the 

area and can be utilized for silage making. 
4. Livestock is commonly fed with grass and vegetables waste available on farm. 
5. Rice husk is the main commercial feed for piggery farming. 
6. Farmers were highly interested in the training on animal feed as most of them keep 

and regard livestock as important source of income. 
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                                  Fig: Meeting with the FBS members of Mawngap village 
 

   
Fig: Field visit to livestock farm at Mawngap, East Khasi Hills District 

 
 
 
Date: 27th November 2017: 
 
Preparatory meeting with LAMP team from Garo Hills District, Meghalaya 
 
Agenda of the meeting: 

1. Refining of the training schedule 
2. Preparation of the training materials 
3. Scope of the silage making technology for other stakeholders from Dadenggre block. 

 
The meeting was attended by the following participants: 

No Name Designation 

1 Daniel Ingty Director NRM, Western zone, MBDA 

2 Veronica Marak Officer on Special Duty, MBDA 

3 Thi Tinh Nguyen CIP, Vietnam 

4 Adelbert Kharlyngdoh Research Assistant, FoodSTART+, CIP 

5. Jachang Nengmanja Asst Manager, EFC, Dadenggre Block 

6 Nino Marak Programme Associate, EFC, Dadenggre block 
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Field visit to piggery farm and sweetpotato/cassava growing area: 
1. Rice husk is the main commercial feed for the large scale piggery farm. 
2. Small-scale livestock farmers use agricultural waste mixed with rice bran as feed. 
3. Cassava and sweetpotato are available in bulk and therefore there is a good scope 

for silage making in the region. 
 

Fig: Field visit to piggery farm and farmers in Tura and Dilsegre, West Garo Hills 
 
 
 
Date: 28th November 2017: 
 
Training on ‘Ensiling sweetpotato, cassava and other locally available material for feeding 
pigs and cattle’ in MFC hall, Dadenggre Block, West Garo Hills District (theory) 
 
a. Inauguration of the training programme: The programme was hosted by LAMP and 
inaugurated by the Block Development Officer of Dadenggre Block in the presence of 
officials from the Agriculture, Horticulture and Veterinary departments. Local participants 
included envisioned FBS members, Self Help Group, progressive farmers along with village 
leaders from the region. The head official of the block was very much enthusiastic and 
supportive for adopting the silage making technology in the area as livestock rearing is one 
of the major livelihood of the community. The full list of participants is given in Annex 1. 
 
b. Theory session: After the inauguration Ms. Nguyen Thi Tinh delivered a PowerPoint 
presentation (available here) on ensiling sweetpotato, cassava and other locally available 
material for feeding pigs and cattle. The presentation focused on the following. 
 
1. Introduction to some feed materials and purpose of ensiling 
2. Use of sweetpotato as animal feed and nutrient content 
3. Use of cassava as animal feed and nutrient content 
4. Why ensiling and storing feed materials are needed 
5. Characteristics and constraints of some feed materials 
6. Chemical composition of feed materials 
7. Ensiling the feed materials: Method developed and applied in animal feeding activities in 

CIP and CIAT projects 
8. Advantages of ensiling 
9. Principles of ensiling: Anaerobic fermentation and use of additives 

../Training%20material/Ms%20Tinh%20CIP%20Traning%202017%20India.pptx
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10. Procedure of ensiling: Chopping materials, Weighing materials, Mixing the 
ingredients/additive mixture, Putting the mixed material into the bag(s), pressing, closing 
and writing date and material on the bag, Storing and parking the bags of the silage in cool 
place 
11. Respiration or transpiration phenomenon or process 
12. Formulas for ensiling 
13. Using silages for animals. 
 
The detailed program of the training in West Garo Hills and the results of training evaluation 
by participants are given in Annex 4 and 5, respectively. 
 
 
Date: 29h November 2017: 
 
Training on ‘Ensiling sweetpotato, cassava and other locally available material for feeding 
pigs and cattle’ in MFC hall, Dadenggre Block, West Garo Hills District (practical) 
 
In the second day participants were involved in practical sessions to familiarize with the 
process of making silage with a different combinations of sweetpotato and  cassava 
products. The session has been held at Dilsegre village in Dadenggre block, West Garo Hills 
district.  
 
Participants were involved in the hands-on training on the following technologies. 
 
1. Procedure of silage making from sweetpotato vines/leaves involved following 
operation: 

a. Chopping sweetpotato vines/leaves using a manual chopper 
b. Weighing the chopped materials 
c. Spreading /raking the materials on the floor 
d. Taking proportionate additives (common salt) and mixing it with chopped leaves 
e. Adding and mixing of rice powder with the chopped leaves  
e. Preparing the silage bin by putting together partitioned bin insulated with airtight 

polythene bag sheets 
f. Putting the chopped leaves with ingredients and stamping tightly to push off all 

the air in the interspace 
g. Closing the polythene bag (air tight) and the bin. 

 
2. Procedure of silage making from cassava roots which involved the following operation: 

a. Chopping cassava roots using manual chopper 
b. Weighing the chipped roots 
c. Spreading / raking the materials on the floor 
d. Taking proportionate additives (common salt) and mixing it with the chipped 

tubers 
e. Adding and mixing of rice powder with the chopped roots  
f. Preparing the silage bag by putting polythene bag inside sack 
g. Putting the chipped roots with ingredients inside silage bags and stamping tightly 

to push off all the air in the interspace. 
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3.  Procedure of silage making from cassava leaves which involved the following 
operation: 

a. Chopping cassava leaves using manual chopper 
b. Weighing the chipped leaves 
c. Spreading / raking the materials on the floor 
d. Taking proportionate additives (common salt) and mixing it with the chipped 

tubers 
e. Addition and mixing of rice powder with the chopped leaves 
f. Preparing the silage bag by putting polythene bag inside sack 
g. Putting the chipped leaves with ingredients inside silage bags and stamping tightly 

to push off all the air in the interspace. 
 

The participants were divided into four groups based on the ingredients used for the 
preparation of silages: cassava leaves (group 1), SP vines/leaves (group 2), cassava roots and 
SP vines/leaves (group 3), and cassava roots (group 4). Each group was given the task to 
calculate, weigh and prepare silage accordingly to the given formulas. The amount of silage 
that each group was able to process is presented below. 
 
 

Amount of materials and silage that the groups made in West Garo Hills district 

 Cassava root 
(kg) 

Cassava leaf 
(kg) 

Sweet potato 
vine (kg) 

Rice powder 
(kg) 

Salt 
(kg) 

Total 
(kg) 

Group 1  15  0.5 0.1 15.6 

Group 2   81.2 2.6 0.5 84.3 

Group 3 38  18 1.8 0.3 58.1 

Group 4 96.8    0.1 96.9 

 
 
 
 

Fig: Inauguration and theory session at Dadenggre Block 
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Fig: Trainees participating in the practical session of the silage making 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              Fig: Participants of the silage training programme in West Garo Hills District 
 
 
Date: 1st Dec 2017: 
 
Training on ‘ensiling sweet potato, cassava and other locally available material for feeding 
pigs and cattle’ in MeBaDA hall, East Khasi Hills District (theory) 
 
a. Inauguration of the training programme: The programme was hosted by LAMP and 
inaugurated by the Mr. Evangelista Shanpru, Officer on Special Duty, MBDA and Dr. Diego 
Naziri, FoodSTART+ Project Coordinator in the presences of officials from the Agriculture, 
Horticulture and Veterinary departments. Local participants included members of the FBS 
from Tyrsad, Mawngap and Wahlyngkien, dairy farmers, and other progressive farmers. A 
presentation was given by Dr. Diego Naziri to provide a general overview of FoodSTART+ 
and the collaborative activities with LAMP (PowerPoint presentation available here). Dr. 
Naziri also shared some of the key findings from an EU-IFAD project implemented in Uganda 
under his coordination, with a focus on the technical feasibility and economic viability of 
sweetpotato silage making and utilization (PowerPoint presentation available here). The full 
list of participants is given in Annex 2. 
 

../Training%20material/Naziri_FS+%20outline.pptx
../Training%20material/Naziri-SP%20silage.pptx
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b. Theory session: This session was similar to the one conducted in West Garo Hills and 
previously described. 

 
The detailed program of the training in East Khasi Hills and the results of training evaluation 
by participants are given in Annex 6 and 7, respectively. 

 

 
Fig: Theory session at MeBaDA hall, East Khasi Hills District 

 
 
Date: 2nd Dec 2017:  
 
Training on ‘ensiling sweet potato, cassava and other locally available material for feeding 
pigs and cattle’ in MeBaDA hall, East Khasi Hills District (practical) 
 
This session was similar to the one conducted in West Garo Hills and previously described.  
 
Participates were divided into four groups for the practical exercise. The amount of silage 
that each group was able to process is presented below. 
 

Amount of materials and silage that the groups made in East Khasi Hills district 

  
Cassava root 

(kg) 
Sweet potato vine 

(kg) 
Cauliflower leaf 

(kg) 
Rice powder 

(kg) 
Salt  
(kg) 

Total  
(kg) 

Group 1 57       0.3 57.3 

Group 2   75.4   2.4 0.4 78.2 

Group 3 21.5 57.6     0.4 79.5 

Group 4     47 1.5 0.25 48.75 
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Comments and suggestions by the silage expert 

Opportunities and constraints for silage making in Meghalaya: 
 

• Pigs and cattle rearing in West Garo Hills and East Khasi Hills are being practiced 
extensively.  

• Cassava root is mainly used for selling. There is plenty of cassava leaf biomass 
especially in the tropical regions of the State. Nevertheless, neither cassava roots nor 
leaves are used for animal feed. 

• Except for rice bran, pigs are fed on a small amount of sweetpotato vine and mainly 
on waste or by-products of vegetable production such as: cauliflower leaves, 
cabbage, pumpkin, radish, turnip, taro, etc. as observed in East Khasi Hills. Main 
feeds for cattle are rice straw, dry maize stem and, at less extent, banana trunk and 
leaf, jack fruit, cashew leaf. Poor feed quality contribute to unsatisfactory livestock 
performance. 

• The feed materials are not processed in any particular way. They are used as feed for 
pigs in cooked form. 

• Rice bran that is being used for animals is of very low quality, because it is mixed 
with a large proportion of rice husk. Even more intensive piggery farm are using this 
type of rice bran. This low quality rice bran may be due to sub-standard rice milling 
and polishing technology when husk is not properly separated from bran. Traders of 
rice bran may also be taking advantage of this. This may deserve attention by policy 
makers. 

• Overall, shortage of maize, good quality rice bran and cassava root is likely to affect 
the economic efficiency of livestock rearing. 

• Limited availably of required additives (maize flour, cassava root powder or good 
quality rice bran) and lack of chopping machines are the main constraints for making 
silage utilizing sweetpotato vines or other locally available materials (e.g., vegetables 
by-products).  

• It was observed that potato is widely produced in East Khasi Hills district. However, 
potato haulms are not processed in any way to feed pigs and this may represent an 
untapped opportunity. Further investigation would be required before providing any 
meaningful recommendation. 
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Annex 1. List of participants in West Garo Hills district 

# Name Address Designation  

1 Dr. V. Lalzarzova Aizawl, Mizoram A.P.O.AH &Vet, Mizoram 

2 Lalhminghlui Renthlei Aizawl, Mizoram Entrepreneur 

3 Binath B. Marak Dokramgre V.I.V.C.S. Secretary 

4 Phillip S. Shira Dokramgre Farmer 

5 Stephen Sangma Chibonggre V.E.C, Secretary 

6 Temji Marak Chibonggre Farmer 

7 Walter Sangma Modelgittim MGNRES, Secretary 

8 Menna Marak Dokramgre S.H.G, President 

9 Wintilla Sangma Dokramgre S.H.G, Secretary 

1 Noanchi Marak Aijegre Farmer 

11 Chemborstone Sangma Aijegre Farmer 

12 Pringchina Marak Dokramgre S.H.G, President 

13 Ronsilla Sangma Dokramgre S.H.G, President 

14 Retmak Marak Balchuger S.H.G. President 

15 Jelina Marak Bolchugre Farmer 

16 Ranjeet B. Marak Dilsigre Farmer 

17 Marsa Marak Bolchugre Farmer 

18 Banak B. Marak Chibonggre Farmwe 

19 Tebalish Marak Chibonggre A/W 

20 Moljem B. Marak Dokramgre V.E.C., Secretary 

21 Alsana Ch, Momin Gadarugre Farmer  

22 Regina Ch, Momin Gadarugre Farmer 

23 Jatindro Hajong Gadarugre Farmer 

24 Lucy M. Marak Gadarugre Farmer 

25 Brejith M. Marak Gadarugre Farmer 

26 Ragen Sangma Bolchugre Farmer 

27 Mathina Ch, Momin Aijegre Farmer, Secretary 

28 Derick Sangma Dilsigre V.E.C., Secretary 

29 Margaret Marak Aijegre Farmer 

30 Tengras Marak Dilsigre V.E.C., President 

31 Balkilina Marak Aijegre Farmer 

32 Helga Marak Model gittim Farmer 

33 Bidanchi Marak Model  gittim Farmer 

34 Chige Sangma Model gittim Farmer 

35 Sonatchi Marak Belchugre Farmer 

36 Tangre M. Marak Bolchugre Farmer 

37 Insilla M. Sangma Dokramgre S.H.G., Secretary 

38 Maldina B. Marak Dokramgre S.H.G., President 

39 W. M. Marak Dadenggre A.D.O. 

40 G. H. Moudal A.I. AGRI A.I. Agri 
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41 Moksedru Rahman Dadenggre A.A.I., D/gre 

42 Lumathau Ch, Marak Dadenggre H.D.O. 

43 Jimstone Ch, Sangma Salielegre Farmer 

44 Dr. Along Tzudir Nagaland PIT, FOCUS 

45 Dr. Blessa M. Ch, Marak C&RD Block Dadenggre A.H.&V.O. 

46 Ranet M. Marak Bolchuggre Pamal 

47 Dr. Auto M. Marak Kohima V.A.S. 

48 Beronica R. Marak Tura OSD to MIG, Tura 

49 Nangra Ch, Sangma Dadenggre Punga 

50 Dr. T.L.N. Sangma Dadenggre A.H&V.O. 

51 Daniel Ingty Tura Director, (NRM), Garo Hills 

52 Wisen M. Sangma Dadenggre PNG 

53 Sallandro M. Sangma Budubedr Farmer 

54 Jemble Seyen Model gim Farmer 

55 T. M. G. Momin Dadenggre BDO, C&RD Block 

56 Meril. N. Sangma Ampati District Agriculture Office 

57 V. Valentine Hembram Tura DPM-IBDCP, BDU 

58 Kovibath A. Sangma Tura Green Volunteer 

59 Griksranchi K. Marak Tura Green Volunteer 

60 Salchi F. Sangma Tura Green Volunteer 

61 Caingre M. Marak Tura Green Volunteer 

62 Matgritmatri M. Sangma Tura Green Volunteer 

63 Adelbert Kharlyngdoh Shillong R.A, CIP 

64 Nico R. Marak Dadenggre Programme Associate 

65 Jachang Nengmanja Dadenggre Asst. Manager 

67 Bipul Rabha Dadenggre Tikrikilla, EFC 

68 Disin Marak Chibonggre Farmer 
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Annex 2: List of participants in East Khasi Hills district 

# Name Address Designation  

1 Dr. K. Iawkoh Pynursla, EKH A.H &Veterinary officer 

2 Astarwell Lyngdoh Umlyngka (Pdengshnong) Student/Business 

3 Scholarson Malngiang Umlyngka (Nonglum) Dairy Farming 

4 Pyniarlang M. Umlong Umlyngka (Mission) Dairy Farming 

5 Kerryfield Langstieh  (Pdengshnong) Dairy Farming 

6 Shabarlan Marbaniang Umlyngka (Nonglum) Dairy Farming 

7 Dr. B. lyngdoh Shillong LC-MIE 

8 Mr. T. Mawlong Mawphlang Horticulture Inspector 

9 Evanylla Marbaniang MBDA, Shillong Programme Associate 

10 Khraw Rynjah Tyrsad Farmer 

11 Rosesana Nongbet Pomsanngut Farmer 

12 Rivilda Rynjah Tyrsad Farmer 

13 Arbingshon Mawlong Tyrsad Farmer 

14 Nguyen Thi Tinh Hanoi, Vietnam Animal feed and Nutrition 

15 Krutalu Tunyi Nagaland,  SDO (SC) 

16 Dr. M. Zohmingthangi Mizoram DAH & VO 

17 Dr. I. Amenla Nagaland,  Principal, ETC & Director 
CAMEI 

18 Yhunsenlo Kent  Nagaland,  PIT, FOCUS 

19 Dr. Engkunga Cchangte Mizoram DAH & VO 

20 Dr. Lalmuanpuia Samte Mizoram Farm Manager 

21 Khamborlang Kharchandi Mawngap Khliehshnong FBS Member 

22 Aldreth Kharnaior Tyrsad A. H. I 

23 Likystar Synrem Mawngap Khliehshnong FBS Member 

24 Premsing Khyriem Mawngap Rim FBS Member 

25 Floris warjri Mawngap Rim FBS Member 

26 Fridaystar Rani Tyrsad Farmer 

27 Aikmenlang Sohlang Tyrsad Farmer 

28 Tensingh Lyngdoh Wahlyngkien Farmer 

29 Hubert Khyriem Wahlyngkien Farmer 

30 Laksimary Khyriem Mawngap Khliehshnong Farmer 

31 Solana Sunn Mawngap Rim Farmer 

32 Shanborlang Wahlang Mawngap Khliehshnong Farmer 

33 Tiewlin Pathaw Mawngap Khliehshnong Farmer 

34 Broding Nongsiej Mawngap Khliehshnong Farmer 

35 Donboklang Khyriem Mawngap Khliehshnong Farmer 

36 Les Tympuin Mawngap Khliehshnong Farmer 

37 Challenge Warjri Mawngap Rim FBS Member 

38 Esidora Rani Mawngap Rim FBS Member 

39 Bandarishisha Nongkynrih Mawngap Khliehshnong FBS Member 
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40 Dr. D. Dkhar Mawkynrew AH & VO 

41 M. Dkhar Shillong Asst. Director of Horticulture 

42 Badashisha Marbaniang BDU, EKH Asst. Manager 

43 Andrea Pohshna BDU, EKH Asst. Manager 

44 Balaiohmon Rympei BDU, EKH Asst. Manager 

45 Dr. H. P Paul MIE, Shillong OSD 

46 Ribhalang Pyngrope MBDA, Shillong MBDA, Shillong 

47 L. Marbaniang MAwphlang A.H.I 

48 D. Kharkongor MBDA, Shillong Programme Associate 

49 Kwelstar Warjri Wahlyngkien FBS Member 

50 Manrihun Lyngdoh Wahlyngkien FBS Member 

51 Jesibon Warjri Wahlyngkien FBS Member 

52 Diego Naziri Hanoi, Vietnam FS+ Coordinator 

53 E. Shanpru MBDA, Shillong OSD 

54 Aldelbert K. Lyngdoh International Potato Center Research Assistant 

55 Bashisha Kharchandi MBDA, Shillong MBDA, Shillong 

56 Audrilyncia Syndor MBDA, Shillong MBDA, Shillong 

57 Carol Lyngdoh MBDA, Shillong MBDA, Shillong 
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Annex 3: Training guide 

 

 

  

 

 

 

 
 

 

TRAINING ON ENSILING SWEETPOTATO, CASSAVA AND OTHER 

LOCALLY AVAILABLE MATERIAL FOR FEEDING PIGS AND 

CATTLE  

 

 

TRAINING GUIDE AND SUMMARY OF CONTENT 

 

Dr. Nguyen Thi Tinh 

 

 

1. ABOUT THE TRAINING  

This training is one of the several activities conducted in the framework of the collaboration 

between the Food Resilience Through Root and Tuber Crops in Upland and Coastal 

Communities of the Asia-Pacific (FoodSTART+) project and the Meghalaya Livelihood and 

Access to Market (LAMP) project. FoodSTART+ is led by the International Potato Center 

(CIP) with financial support by the International Fund for Agricultural Development (IFAD) 

and the European Union. LAMP is implemented by the Meghalaya Basin Development 

Authority (MBDA) with financial support by IFAD. 

 

Objectives of the training  

By learning theories, doing, observing and analyzing practices, at the end of the session 

participants will learn:  

- Theories, practices and benefits of processing crop residues and other available local 

resources into feed;  

- Methods for conserving sweetpotato (SP) vines and roots as well as other feed resources 

(e.g. cassava leaf and root, groundnut, fish, and soybean);  

- Proper use of the stored feeds to formulate balanced ration for enhanced efficiency of 

fattening.  

 

Participants  

Training sessions are conducted in West Garo Hills and East Khasi Hills districts in 

Meghalaya. Each training is conducted by 2-3 facilitators with about 30-35 participants. 
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Participants include: 

• LAMP staff 

• Farmer Business School (FBS) facilitators and FBS participants (farmers) 

• Progressive farmers (rearing livestock) 

• Officials from Directorate of Horticulture/Agriculture/Animal Husbandry and 

Veterinary, Department, Meghalaya 

• Participants from IFAD-supported FOCUS project in Mizoram and Nagaland.  

 

Criteria for selecting farmer participants include: a) directly engaged in and/or supporting 

sweetpotato and/or cassava production and pig and/or cattle raising, b) express interest to 

participate in learning and experimentation on feed innovations over a sustained period of at 

least six months, c) commit to help other farmers and relevant stakeholders by sharing and 

disseminating innovations learned from the training. 

 

Venue of the training 

A commune is selected through preliminary field visits and consultations with LAMP staff 

and local leaders. It is ideally a community where production of sweetpotato, cassava and 

livestock, in particular pigs, are important contributors to rural livelihoods. A good venue for 

the training is a meeting hall in the commune, cultural house of a village or a house of one of 

the local farmers. It would be advantageous if the training venue is close to a pig production 

farm, so that short field visits and exercises can be organized during the training. 

 

Materials for practical sessions of the training  

For each training session the following material is needed: 

* Notebooks and pens: about 30 of each 

* Permanent markers: 3 (black or dark blue colour) 

* Scales: 3 

* Chopping or slicing machine: 1 or more, or knives for chopping by hands if no chopping 

machine is available 

* Blades, hoes or rakes 

* Silage containers: plastic bags, synthetic sacks, plastic drums: as big and as many as 

possible 

* SP vines, SP roots, cassava roots, cassava leaves, residues of cassava starch processing 

(pulp, peel), grass (elephant, ruzi): as many and as much as possible depending on 

availability 

* Maize meal (maize powder), cassava meal (dried cassava root powder) or rice bran as 

additive: depending on amount of silage (3% of silage) 

* Salt: depending on amount of silage (0.5% of silage) 

 

 

2. INTRODUCTION TO SOME FEED MATERIALS  

Vines and roots of sweetpotato (SP), cassava roots and leaves, residues of cassava and canna 

starch production can be used for animal feeding. In addition, some forages (elephant grass, 

ghine grass and stylo), forage maize and other crop by-products (groundnut vine, maize 

stover) can also be used to feed livestock.  
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˜ Sweetpotato 

Sweetpotato can be produced by two systems as below:  

- Dual purpose SP production: SP is produced for both vines and roots. In this system vines 

can be harvested once (at time of root harvest) or twice (first time at day 70-75 after planting 

and second time together with root harvest). In the latter, fresh vine yield can reach 39.1-52.4 

t/ha. 

- Single purpose SP production: SP is produced only for vine (forage SP). The most suitable 

season for this is spring. There are at least 3 vine cuttings during the whole cropping time. 

Total fresh vine yield can be 61.2 t/ha with dry matter (DM) content of 11.6% and crude 

protein (CP) content of 15.1% in DM. 

SP root has high water content (76.1-84.5%), it can easily rot and it is often attacked by 

weevils. It has high energy due to high starch and sugar content but starch of SP root is less 

digestible because of larger starch molecules. CP content in SP root is higher than in cassava 

root but still low (2.7-6.5% in DM). SP root needs to be processed for better digestion, 

properly storage and use. 

SP vine has high CP (11.8-21.5%) and carotene content but it is perishable due to very high 

water content (86.3-92.0%). It should be processed for longer storage and use. 

˜ Cassava root  

Cassava root is an energy rich feed material because of high starch and sugar content (3,530 

kcal of metabolizable energy-ME/kg of DM). However, fresh cassava root has high water 

content (57-69.3%, low CP (2-3% in DM) and Ca, and P content, and high content of toxic of 

cyanide (HCN) (313 mg HCN/kg of DM). It is highly perishable and, therefore, methods for 

processing and conserving fresh cassava roots over a long period of time are needed.  

˜ Cassava leaf 

Cassava leaf is often a by-product of cassava production. It has high CP (19.6-26.5% in DM) 

and carotene content. If leaves are progressively harvested 5 times until root harvesting, yield 

of fresh leaf of 4.2 t/ha can be obtained while that can be only 0.3 t/ha from a single harvest 

at root harvest. Similarly to cassava root, cassava leaf has very high HCN content (1,380 

mg/kg in DM) that can harm animal health. Hence, processing methods are needed to reduce 

the toxic content and to use this protein rich by-product for animal feed. 

˜ Cassava and canna starch residue   

Cassava and canna starch residue (waste) are by-products of processing cassava and canna 

into starch. Cassava starch residue is about 30-50% of fresh cassava root while canna starch 

residue is about 22% of fresh canna root depending on water content of the residues from 

different starch processing technologies. These huge amounts of the residues cause water and 

air pollution and may cause some diseases like cancer and respiration diseases. These 

residues still have high starch content (60-68% and 72% in DM in cassava and canna starch 

residues, respectively) that can be used for animal feed. Nevertheless, they have very high 

water content (water content of cassava residue is 82-89%; that of canna residue is 88%), low 

CP content (2-3% in DM) and high crude fiber (CF) content (13.6 % in cassava waste DM 

and 16.6% in canna residue DM). Hence, they need to be processed, stored and properly used 

for better quality feeds and reducing environmental pollution.  

˜ Forages 

Elephant grass 

Elephant grass is easily planted, has high yield because it can be harvested 5-6 times in a 

year, after every 20-40 days for each cutting. Its total fresh biomass yield can reach 100-500 
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t/ha/year. Especially, VA06 variety is high cold and dry tolerant and helps protecting soil 

against erosion. Elephant grass has water content of 79.2-85.4%; CP content is 6.8-14.4% in 

DM, depending of conditions, seasons and time of cuttings. 

Ghine grass  

Ghine grass can be produced on dry land, hot and shady under big trees. This grass also has 

high yield (150-300 t/ha): 5-7 cuttings/year (after every 25-30 or 40-50 days/cutting), for 4-6 

years. It has water content of 70.3-86.8%; CP content is 7.0-15.3% in DM. 

Stylo CIAT184 (Stylosanthes Guianensis) 

This legume can be planted on highland or hilly lands. It is drought but not cold tolerant. It is 

produced for improving soil and covering it against erosion. Stylo CIAT184 has high total 

fresh yield of 40-72.5 t/ha with 5-6 cuttings/year and can be produced for 4-5 years. 

Moreover, it is a good quality legume. Its water content is 85.8-89.6% and CP content is 

18.9-20% in DM. 

- Maize  

There are two types of maize plants that can be used for animal feed: Maize stover after 

harvesting mature grains and forage maize (more densely planted and harvested at young, 

milky stage). A special source of the first type is sticky maize when this is intercropped with 

sweetpotato. After harvesting the cobs, the maize plants are still quite green. It can be 

harvested with SP vine of the first cutting at 75-80 days after planting. Fresh yield of sticky 

maize is 2.2-11.1 t/ha, with water content of 75-80.8%, CP content of 5.6-8.6% in DM. 

Silage of cassava starch residue ensiled with sticky maize plants and SP vine is a good feed 

for ruminants.  

- Groundnut vine 

Groundnut vine is a by-product of groundnut production. Its fresh yield is about 8-10 t/ha. 

Fresh groundnut vine after harvesting pods contains water content of 79% and CP content of 

17% in DM, similar to that of SP vine and stylo.  

 

 

3. METHODS FOR ENSILING FEED MATERIALS 

3.1. Purpose of ensiling - Why ensiling and storing feed materials are needed? 

The above mentioned feed materials have similar characteristics and constraints. Most of the 

ensiling materials have high water content. This makes them highly perishable, potentially 

causing waste and environmental pollution. In addition, these materials have either low 

protein or low energy content or high fiber content. Cassava root and cassava leaf have high 

HCN content. These characteristics and constraints are indicated in table 1 and 2. 

 

Table 1: Characteristics and constraints of some feed materials  

Material Used for  Characteristics Constraints 

Cassava root 
Pigs, cattles, 

buffaloes 

High water, low CP, high ME, high 

HCN content 

Easily rot, easily 

poisoning 

SP root 
Pigs, cattles, 

buffaloes 

High water, low CP, high ME 

content 

Easily rot, attacked by 

weevils 

Cassava 

residue  

Pigs, cattles, 

buffaloes 

High water, low CP, rather high 

crude fiber content  

Easily rot, causing 

environment pollution  
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Canna residue 
Cattles, 

buffaloes 

High water, low CP, high crude 

fiber content  

Easily rot, causing 

environment pollution  

SP vine 
Pigs, cattles, 

buffaloes 

High water, rather high CP, rather 

high crude fiber content  
Easily perishable  

Cassava leaf 
Pigs, cattles, 

buffaloes 

High protein, rather high CF, high 

HCN content  

Easily perishable, easily 

poisoned 

Elephant grass, 

Ghine grass  

Cattles, 

buffaloes 
Rather low CP, high CF content  Fast matured, perishable  

Stylo 
Pigs, cattles, 

buffaloes 

Rather high CP and carotene, high 

CF content  
Perishable  

Maize stover 
Cattles, 

buffaloes 
Rather low CP, high CF content  Perishable  

Groundnut vine 
Cattles, 

buffaloes 
Rather high CP, high CF content  Perishable  

 

   

Table 2: Chemical composition of feed materials  

Material 
Water 

content (%) 

CP content 

(% in DM) 

CF content  

(% in DM) 

ME  

(kcal/kg DM) 

HCN content 

(mg/kg DM) 

Fresh cassava root 56.7-69.3 2.0-3.0 2.8-4.2 3,530 313 

Fresh cassava leaf 65.7-75.7 19.6-26.5 13-14.8 2,821 1,380 

Cassava residue 81.8-89.0 2.0-3.0 12.9-14.4 2,300   

SP root 76.1-84.5 2.7-6.5 4.0-4.8 3,686   

SP vine  86.3-92.0 11.8-21.5 19.0 2,266   

Canna residue 88.2-90.7 2.6 16.6-17.1 2,268   

Elephant grass 79.2-85.4 6.8-14.4 27.1-37.8 1,966-2,269  

Ghine grass 70.3-86.8 7-15.3 30.3-37.9 2,018-2,310  

Stylo 89.6-85.8 18.9-20 28.1 2,308  

Sticky maize plant 75.0-80.8 5.6-8.6 28.1 1,961  

Groundnut vine 79.2 17.0 21.1 1,921  

 

Therefore, it is necessary to have methods for processing, storing, properly using and mixing 

the materials to overcome the constraints and provide abundant quality feed sources for 

animal production and reduce environmental impact. 

 

3.2. Advantages of ensiling     

- Proper processing and storing of feed materials prevent losses due to rot and weevils, 

reduces HCN toxicity and prolongs availability of feeds.  

- Utilizing by-products (cassava leaf, cassava starch residue, canna starch residue, small SP 

roots, maize stover, groundnut vine) to obtain valuable feed sources, to solve problem of 

feed scarcity, especially in winter season and to contribute in reducing environmental 

pollution.  

- Increasing the nutritive value of feed via ensiling (volatile fatty acids such as lactic acid, 

propionic acid and acetic acid, microorganisms).  

- Allowing harvesting and processing more volume of products/by-products from larger areas 

at the same time.   

- Reducing investment for farmers to purchase commercial feeds for animal production. 

- Raw feeding is easier and more convenient, reducing labor requirement as well as cost of 

firewood for feed preparation. In addition, proper use of feed materials and balanced ration 
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increases number of animals raised at the same time hence, enhances efficiency of pig 

fattening. 

 

3.3. Principles of ensiling  

˜ Anaerobic fermentation  

Ensiling is a microbial fermentation taking place in an anaerobic environment. The microbes 

are available in the feed material, with no addition of yeast. The prerequisite condition for 

this process is to reduce air at minimum from the ensiling material. This can be obtained by 

keeping the materials in plastic bag, strongly pressed to release the air from the bag and 

tightly close it to avoid the air from entering into the bag. This practice should be maintained 

during the entire period of storing and feeding. The bag must be closed tightly after taking 

out a certain amount of the silage. 

˜ Using additives   

The use of additives (rice bran, corn meal, cassava meal) for ensiling the energy-poor 

materials is required to provide precursors/substrates for the microorganisms, enabling them 

to develop and start the fermentation process. These additives also reduces pH and control the 

respiration process. On the other hand, rice bran, corn meal and cassava meal act as 

absorbents in increasing dry matter content of the silages.   

   

3.4. Procedure of ensiling  

Table 3. Procedure of ensiling SP root and vine 

Ensiling vine, leaf  Ensiling fresh root Ensiling starch residue, pulp 

Chopping Chopping, grating, slicing  - 

Weighing chopped vine, leaf Weighing chopped root Weighing residue, pulp 

Weighing cereal additives  - - 

Weighing salt (additive) Weighing salt (additive) Weighing salt (additive) 

Mixing cereal and salt 

additives together 
- - 

Mixing additive mixture with 

chopped vine, leaf 
Mixing salt with chopped root Mixing salt with residue, pulp 

Putting into bag, pressing, 

tightly closing, dating  

Putting into bag, pressing, 

tightly closing, dating  

Putting into bag, pressing, 

tightly closing, dating  

Packing, storing bags Packing, storing bags Packing, storing bags 

 

- Chopping of raw materials (SP root, vine, cassava root, leaf, grasses, maize stover, 

groundnut vine) 

- Weighing of the chopped materials or residues  

- Calculating amount of cereal additive (rice bran or corn meal or cassava root meal) and salt 

needed according to the amount of the ensiling material(s) according to the formula  

- Weighing the amount of cereal additive (rice bran or corn meal or cassava root meal) if 

needed  

- Weighing required amount of salt  

- Mixing salt with cereal additive (rice bran or corn meal or cassava root meal)  
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- Mixing the salty additive mixture or only salt with the ensiling material(s)  

- Putting the amount of the mixed material into the bag(s), tightly compress and close it. 

Noting down the date of preparation on the bag 

- Storing the bags of silage in a cool and dry place. 

 

Chopping materials 

Chopping is done for SP vine and roots, cassava root and leaf, grasses, maize stover or 

groundnut vine. There is no need to wash the roots before chopping if they had been 

harvested from dry soil on dry days. During chopping, remove the rotted or weevil-attacked 

parts of roots or discard the whole root if it is severely damaged. Ensiling should be done as 

soon as chopping is completed to keep quality of silage. Roots can be chopped, grated or 

sliced. Roots must be roughly chopped manually into optimum size before placing it in the 

chopping machine. The particles should be small, similar to the size of a whole rice or broken 

rice or corn seed. 

Note: All materials are ensiled directly in fresh form. Preliminary cooking, pre-wilting or 

addition of yeast to the materials is not required. Therefore, labor and capital can be saved 

and it does not depend on the weather conditions. For pig feed, SP vine, cassava leaf or 

groundnut vine is chopped for about 0.5-1 cm length while for cattle or buffaloes, grasses, 

maize stover or groundnut vine is chopped at a size of 1-3 cm. For pig feed, leaf of cassava 

tops is gradually chopped from the bottom tip until the last leaf. The wooden stem with high 

fiber content cannot be used for feeding pigs. 

Weighing materials 

- First, weigh the material and place them separately 

- Calculate the amount of rice bran or corn meal or cassava root meal (if needed) according to 

the amount of the ensiling material(s) according to the formula 

- Weighing and separately adding rice bran/corn meal/cassava root meal if needed  

- Weighing salt. 

Mixing      

In the case of using rice bran or corn meal or cassava root meal as additive, first, mix one of 

these additives with salt. Otherwise, if these additives are not needed, mix the salt with a 

small amount of cereal powder. This is for the salt to be evenly mixed and distributed in the 

silage providing a good and uniform salty condition for microorganisms to grow faster and 

evenly. This makes fermentation faster and contributes to better silage quality. The weighed 

ensiling material is then mixed with the salty mixture. Mixing can be done by hands or hoes. 

During mixing the chopped root or residue, use hoes or rakes to break the lumps so that salt 

and other additive particles can evenly adhere to the root particles or residue to ensure better 

fermentation.  

Putting material into bag(s) and pressing   

The mixture is put into a two layer bag, lined with a plastic bag from inside and a sack on the 

outside (if roots or residue are ensiled, use 2 plastic bags inside to avoid leakage of water). As 

mentioned above, the plastic bag does not allow air to enter into the bag so the anaerobic 

condition is maintained and the silage will not rot or mould. The sack protects the bag from 

tearing off and facilitates pressing of the materials. 

There are two types of sacks that can be used for containing silage: 

- Small bags: small bags can have a size of 0.5x0.8 m or 0.8x1.2 m. The used bags of 

commercial feed can be re-used. One bag can contain about 20-40 kg or 100 kg depending on 
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the size and type of silage. From the experience of some farmers, these small bags are 

recommended for use on smallholder scale because this amount can be fed to pigs for some 

days. Disadvantages of these small bags is it contain less silage, hence they are used only for 

feeding pigs. Farmers would need more bags for storing large amount of silage and a large 

area for parking the bags. 

- Large bags: These bags have a size of 1.8x2.2 m. This type of bags can contain up to 600-

800 kg of silage after putting them in a container and pressing the silage tightly by stepping 

on it. These bags are good to make silage for cattle and buffaloes. The container consists of a 

metal frame, made from two 200 liter oil barrels, as two separate parts that can be dismounted 

and assembled easily with screws. Inside the metal frame two layers of plastic bags and one 

sack are used to maintain the anaerobic condition of the silage and to protect it from insects 

and rodents. Using these big container makes it easier and more comfortable for pressing. 

About, 2 or 3 people can step on it and press it resulting in a more anaerobic condition of the 

silage.    

The mixture of ensiling materials is put into the plastic bag by hands or hoes, evenly 

distributed, and then strongly pressed by either hands or feet to release the air from the 

ensiling materials. This is done for every layer of 15-20 cm until it reaches the top of the bag, 

leaving enough space for tying. Avoid damaging the plastic bag. Tie the plastic bag(s) first 

with a good string, then tie the sack. Use a permanent marker to write date and content of the 

silage on the sack. There are some alternatives to sacks such as a metal or crockery containers 

or building containers. However, it is necessary to have plastic bags inside these containers to 

keep the anaerobic condition. If the bag or any container is not full yet, it can be filled next 

time. Remember to open the bag to fill it just after mixing has been done. Continue filling 

and pressing as per abovementioned procedure.  

Parking and storing the bags of silage  

The bags containing the silage should be kept in a dry, cool place to maintain its quality. 

Avoid holes or scratches made by mice and insects, since these can cause rotting or 

development of white mould. 

Note: Check the bags during the first 3-4 days after ensiling. If the bag is ballooned with too 

much air, open it and press the silage inside firmly to release the air from the bag then close it 

tightly again. This air is CO2 resulting from the respiration of the ensiled material.  

Respiration or transpiration 

This is an unavoidable phenomenon or process during the first 3-4 days of fermentation. 

Fermentation starts when the fermenting micro-organisms starts to develop. Fermentation 

continues until the pH has reached the normal value for silage. Respiration is the opposite of 

photosynthesis. Due to oxygen in the air and high temperature, carbohydrates (sugars, 

starches, C6H12O6) in roots or vines degrade and get converted into carbon dioxide (CO2) and 

water (H2O). 

 

 

Carbohydrates (sugars, starches, C6H12O6)  

 

                     O2 and heat 

 

Carbodioxide (CO2) and water (H2O) 
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Respiration of root is higher than that of vine due to higher carbohydrate content. Therefore, 

it is necessary to check the bags several times in a day. 

 

3.5. Formulas for ensiling 

For ensiling one type of material: 

- 96.5% chopped SP vine (or cassava leaf or grasses/maize plant or groundnut vine) + 3% 

corn meal + 0.5% salt  

- 99.5% SP root (or chopped cassava root or cassava residue) + 0.5% salt  

- 96.5% canna residue + 3% corn meal + 0.5% salt  

For ensiling mixture of two or more materials: roots (SP or cassava root) or residues (cassava 

or canna residue) can be ensiled with vine (SP or groundnut vine), grasses, stylo or maize 

plant. These materials can be ensiled together in any proportion depending on availability of 

the materials.   

For example:  

- SP root + SP vine or stylo or groundnut vine  

- Cassava root or cassava residue + SP vine or cassava leaf or stylo or maize plant or grasses 

or groundnut vine  

In this case the following formula can be applied: 

- 99.5% mixture of materials + 0.5% salt. 

 

 

4. USING SILAGES FOR ANIMAL FEEDING 

- When can the ensiled feeds be fed to animals?  

The ensiled feeds can be fed to pigs 14 days after ensiling. This period is needed for the pH to 

become stable. However, it is better to use the silages after one month of ensiling.  

- How long can the ensiled feed be stored?  

It depends on the anaerobic conditions of the silage bags. If it is mostly anaerobic (well 

pressed, airtight, no hole or no scratches), it can be stored for a long time, at least nine 

months with no significant reduction in nutritive value.  

Note: The bag(s) must be tightly closed after each feeding to maintain the anaerobic 

condition within the bag during the period of use. 

- At what stage or age can animals be fed with the ensiled feeds?  

Fattening pigs can be fed with silage from the age at live weight (LW) of 18-20 kg or from 

the age of 2.5 months but it is recommended from the age at 25 kg LW or 3 months to ensure 

better efficiency of fattening. By this time the physiology and functions of the digestive tract 

are fully developed, therefore there would be no problem of eating the ensiled feeds. In 

addition, sows, including nursing sows, can be fed with the silages but not the young piglets 

under the age of 2-2.5 months. Cattles and buffaloes can be fed to the silages after the age of 

one year.  

- Method of feeding with ensiled feeds 

For pigs 

The silage(s) can represent up to 75% of the feeding ration, the remaining portion consisting 

of compound feed. Nevertheless, it is recommended to use 50% of compound feed and 50% 

of silage(s).  
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The silage is mixed with the compound feed and some water, and then fed to pigs without 

cooking. In winter the water should be heated. The daily feed amount should be divided into 

three meals: in the morning, at noon and in the evening. Amount of feed must be ad libitum 

(the animals should be fed with as much feed as they can consume) so that they can have 

enough nutrients requirement for high weight gain. Feeding this way is simple, convenient 

and economical because no fuel, time and labor is needed to cook the feed. When the silage is 

offered the first time to pigs, they must need some time to be adapted to this new diet. 

For cattle or buffaloes 

Mix the silage(s) with compound feed (mixture of corn meal, cassava root meal, rice bran and 

mineral mix or lime powder) then feed it to the animals in raw and dry form. Amount of the 

compound feed is about 1/10 of the silage(s).  

-  Ration formulation with balancing nutrients when using silage  

• Silages are only processed and stored roughages  

• Silage of roots and residues (cassava root, sweetpotato root, cassava residue and canna 

residue) has low protein content   

• Silage of grasses, SP vine, cassava leaf, maize plant, groundnut vine have low energy 

content.  

Therefore, farmers should use compound feeds that have high protein or energy to 

supplement and balance ration, and provide enough quality and quantity rations to meet the 

requirements of the animals. Hence, they can reduce the feeding cost, shorten the fattening 

time, and increase the number of rotations of animal pens/houses for increase profitability. As 

mentioned before the ideal ration for fattening pigs should consist of 50% silage and 50% 

compound feed. Compound feed mixture is a feed with balanced nutrients that may 

complement other feed sources including the ensiled feed. It is a concentrated feed mixture 

made from various feed ingredients including energy source (corn meal, cassava root meal), 

protein and fat source (rice bran, cassava leaf meal, soybean, fish meal, shrimps' head and 

shell, commercial concentrate) and mineral source (mineral premix, dicalcium phosphate) to 

supply the basic requirements of the diet for animals. 

- Using silages for cattle and buffaloes  

Ways of using silages (silage of sweetpotato root, cassava root, cassava residue and 

canna residue) for cattles and buffaloes are the followings: 

- Completely tethered: Feed them with the silage(s) supplemented with compound feed 

(mixture of corn meal, cassava root meal, rice bran and minerals or lime powder) and 

fresh grass during the day, then rice straw at night.   

- Combination of tethering and grazing: Grazing during the day, tethering and 

supplementing with silage(s) and compound feed at night.    

Feed animals with amount of silage(s) according to the availability of the silage(s) at 

household level. Way of supplementing compound feed: the amount of compound feed 

is about 10-15% of the amount of the silage(s). Mix the compound feed with silage(s) 

then feed the animal(s) three times per day. In this way the silages can properly contribute 

to protect the animals against malnutrition and cold during winter in highlands.  

- Composition of compound feed for cattles and buffaloes: 

75% of corn meal + 20% rice bran + 5% minerals or lime powder 
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Annex 4. Detailed training programme in West Garo Hills district 

 

  

Date Time Particulars Concern person 

27.11.17 Arrival of FOCUS participants at Tura, SMELC Building, Dapokgre (for 
accommodation) 

Contact: 9612833762 

28.11.17 7:30 am to 
09.00am 

Travel to Dadenggre  CIP/BDU/FOCUS 

09.00am to 
10.00am  

Registration of Participants BDU Staff 

10.00am to 
10:30 am 

Inauguration of the training programme BDO/Mr.Meril 
Sangma/ /DPM 

10.30am to 
10.50 am 

Tea Break 

10.50am to 
11.50 am 

Introduction on the Feed Material for silage making  Ms. Nguyen Thi Tinh 

11.50am to 
01.30pm 

Principles and techniques of ensiling  Ms. Nguyen Thi Tinh 

01.30pm to 
02.00pm 

Lunch Break 

02.00pm to 
03.00pm 

Silage Feed formulation method for various livestock Ms. Nguyen Thi Tinh 

03.00pm to 
04.00pm 

Application of silage for cattle/pigs etc Ms. Nguyen Thi Tinh 

04.00pm to 
04.30pm 

Discussion and Interaction  Ms. Nguyen Thi Tinh 

04.30pm to 
04.40pm  

Tea Break 

29.11.17 07.30am to 
09.00am  

Travel to Dadenggre village CIP/BDU/FOCUS 

09.00am to 
09.30am  

Light Refreshment 

09.30 am to 
01.00am 

Practical on silage preparation Ms. Nguyen Thi Tinh 

01.00am to 
01.30pm 

Lunch Break 

01.30pm to 
02.30pm 

Practical on Silage preparation Ms. Nguyen Thi Tinh 

02.30pm to 
03.00pm 

Discussion, Participants Feedback and Evaluation Meril Sangma/DPM 

30.11.17 Departure of Participants from Mizoram, Nagaland and Shillong 



29 

 

Annex 5. Training evaluation in West Garo Hills district 

  
Strongly 

agree 
Agree Neutral Disagree 

Strongly 
disagree 

A. Content and organization           

1. The training has enhanced my knowledge 
and skills 

70.58 29.41       

2. The topics were relevant for my job 70.58 29.41       

3. The methodology used facilitated my 
learning 

          

a. Lecture-discussions 47.05 47.05 5.88     

b. Practicum 76.47 23.52       

4. The training design was well structured 64.7 23.52 11.76     

  
Strongly 

agree 
Agree Neutral Disagree 

Strongly 
disagree 

5. The time allocation for training was 
appropriate 

          

a. Overall duration of the training 52.94 47.05 5.88     

b. Time allocation per session 41.17 52.94 5.88     

B. Training delivery and logistics           

6. Resource person provided expert inputs to 
the training 

64.7 29.41       

7. The training shared useful learning 
materials  

58.82 41.17       

8. Venue and training facilities were 
adequate 

47.05 41.17 5.88 5.88   

9. Accommodation and food were adequate 47.05 47.05 5.88     

10. Transportation were properly arranged 37.5 56.25 6.25     

C. General           

11. The training has met my expectations 58.82 35.29 5.88     

  
Excellent Good Average Poor 

Very 
poor 

12. Overall, how would you rate the training? 52.94 47.05       

  
Very 
likely 

Likely Possibly Unlikely 
Very 

unlikely 

13. How likely you are going to use the 
acquired knowledge in your future 
wok/activities? 

82.35 17.64       

 
 
 

  



30 

 

Annex 6. Detailed training programme in East Khasi Hills district 

  

Silage making Training Schedule 

Date Time Particulars Concern person 

30.11.17 Arrival of FOCUS participants at Apsara Guest House, Cleve Colony, 
Shillong 

Contact: 9612833762 

01.12.17 09.00am to 
10.00am 

Registration of Participants MBDA Staff 

10.00am to 
10:30 am 

Inauguration of the training programme at MeBaDA 
hall, Lumpyngad, Bishop cotton road 

OSD,MSD/Dr. Diego 
Naziri 

10.30am to 
10:50am 

Presentation on CIP and FoodSTART+ Dr. Diego Naziri 

  10.50 am to 
11.10am 

Tea Break 

11.10am to 
11.50 am 

Introduction on the Feed Material for silage making  Ms. Nguyen Thi Tinh 

11.50am to 
01.30pm 

Principles and techniques of ensiling  Ms. Nguyen Thi Tinh 

01.30pm to 
02.00pm 

Lunch Break 

02.00pm to 
03.00pm 

Silage Feed formulation method for various livestock Ms. Nguyen Thi Tinh 

03.00pm to 
04.00pm 

Application of silage for cattle/pigs Ms. Nguyen Thi Tinh 

04.00pm to 
04.30pm 

Discussion and Interaction  Ms. Nguyen Thi Tinh 

04.30pm to 
04.40pm  

Tea Break 

02.12.17 08.00am to 
09.00am  

Travel to Mawngap Rim village FOCUS/CIP 

09.00am to 
09.30am  

Light Refreshment 

09.30 am to 
01.00am 

Practical on silage making Ms. Nguyen Thi Tinh 

01.00am to 
01.30pm 

Lunch Break 

01.30pm to 
02.30pm 

Practical on Silage making Ms. Nguyen Thi Tinh 

02.30pm to 
03.00pm 

Discussion, Participants Feedback and Evaluation DHO(EKH) /Dr. Diego 
Naziri 

03.12.17  Departure of FOCUS participants  
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Annex 7. Training evaluation in East Khasi Hills district 

  
Strongly 

agree 
Agree Neutral Disagree 

Strongly 
disagree 

A. Content and organization           

1. The training has enhanced my 
knowledge and skills 

50 47.05 2.94     

2. The topics were relevant to my job 47.05 41.17 11.76     

3. The methodology used facilitated 
my learning 

          

a. Lecture-discussions 42.42 3.03 33.33     

b. Practicum 53.33 33.33 10     

4. The training design was well 
structured 

34.37 56.25 9.37     

5. The time allocation for training was 
appropriate 

          

a. Overall duration of the training 46.87 43.75 9.37 3.12   

b. Time allocation per session 36.66 26.66 40 3.33   

B. Training delivery and logistics           

6. Resource person provided expert 
inputs to the training 

48.48 45.45 6.06     

7. The training shared useful learning 
materials  

51.51 42.42 6.06     

8. Venue and training facilities were 
adequate 

54.83 32.25 12.9     

9. Accommodation and food were 
adequate 

45.6 35.48 19.35     

10. Transportation were properly 
arranged 

42.42 36.36 15.15 6.06   

C. General           

11. The training has met my 
expectations 

33.33 54.54 9.09     

  Excellent Good Average Poor Very poor 

12. Overall, how would you rate the 
training? 18.18 66.66 13.13     

  
Very likely Likely Possibly Unlikely 

Very 
unlikely 

13. How likely you are going to use 
the acquired knowledge in your future 
wok/activities? 

33.33 56.66 10.1     

 


