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I. Project Update

The Project has moved into the third floor of the Data Center which was added on from Project funds. There is now less room for Package B consultants and fewer computers to use than before when we were on the ground floor. The airconditioner does not work all the time as the transformer cannot supply the electricity needed when all aircon units are on in all rooms including the conference room. The backup generator is not being used so at times it can be very uncomfortable especially when we held the workshop upstairs during this hot season. The old meeting room on the first floor is unconnected to the third floor so we moved there for the second and third days of the workshop were we needed space for 40 participants and Project staff. 

There is a new Project Director Engineer J.K. Kukal. Our Mr Tuli is still around as well as two new DDA appointees: Mrs Manisha Sarakar who has a home economics background and Mr. S.B. Beera who is an agronomist. Mr Beera is very experienced and knowledgeable which became apparent during the workshop as he not only translated my PowerPoint talk but added his own comments which evoked many questions and comments from the COs who appreciated his knowledge. He is also a very good speaker. We are very lucky to have him. Mrs Sarakar however has less to contribute and did not even speak during the workshop. She is the wife of the DDA of Raipur district.

The project Package B TA will end at the end of next year (2010) for all but the Team Leader who will stay until the end 2013 but only intermittently.The status of the Training NGO hiring is that due to the elections no contracts can be signed. This edict has now been waived therefore final negotiations are scheduled at the end of May. The company in question comes from Hyderabad.

There are 25 schemes for this kharif and a further 25 to be selected once the NGOs come.CIDP now has hired 8 Senior COs and 26 COs so that almost all of the schemes have COs now with the larger ones having 2 COs (Appendix I). Of the total of SCOs and COs 8 (25%) are trained in agriculture. Many COs are newly hired however and will take time to be proficient. Wages for the COs however are now attractive so that turnover should be less.

Dr Sahu and Mr. Nandi travel about 10 days per month to the schemes and all have been visited at least once. Trips take 5-6 days and visits are either day trips close to Raipur or regional trips where 4-6 systems are visited.

II. Travels to CIDP Schemes

The objectives of the travel to 16 schemes was to:

· Train the COs in rice package of practices so they in turn can train the farmers while we wait for the NGO package

· Liaise with the Department of Agriculture and introduce SCOs and COs to district units with the assistance of Mr. Beera DDA.

· Verify the reported yields of the rabi crops just concluded

· Determine the cost/benefit analysis of selected rabi crops

· Organize inputs for the coming kharif season especially seed and soil testing

· Discuss kharif plans prepared by the Team Leader with WUA

During the Monthly CO Workshop held 4-6 May the following trip schedule was organized by Dr. Sahu and Mr Nandi with the SCOs present after having first visited Uparwaha scheme.

	
	Date
	Scheme
	District
	Institutions

	1
	Apr 30 Thu
	Uparwaha
	Rajnandgaon
	Rajnandgaon Mundi office

	2
	May 8 Fri
	Amakoni
	Mahasumund
	Mahasumund DDA office

	3
	
	Kotari
	Raipur
	

	4
	May 11 Mon
	Balar
	Raipur
	Kasdole SADO office

	5
	May 12 Tue
	Pondiguma
	Bilaspur
	Bilaspur DDA office

	6
	May 13 Wed
	Bilaspur
	Raigarh
	Karsiya SADO office

	7
	May 14

Thu
	Karkhara
	Raipur
	Chhura SADO office

	8
	May 15

Fri
	Charbhata
	Durg
	Durg DDA office

Chhulkhadan SADO office

Rajnandgaon district

	9
	May 19

Tues
	Amhar, Geg
	Koriya
	Baikunthpur DDA office, KVK, SADO

	10
	May 20 Wed
	Geg, Ghungutta
	Koriya
	

	11
	May 21 Thu
	Banki
	Surguja
	DDA office Ambikapur

	12
	May 22 Fri
	Darki, Jagannthpur
	Surguja
	

	13
	May 25 Mon
	Deogaon
	Mahasumund
	

	14
	May 26 Tue
	Markatola
	Kanker
	SADO office Lakhanpuri, Kanker


In total 16 schemes were visited of the 25. The information obtained can be found in Appendix II.

III. Monthly Workshops

Part of the CO training comes from monthly workshops that have been held lasting for several days. The last was held 3-5 May just after my mobilization. The one before that was held 30-31 March. 

At the March meeting the following points were raised by the COs related to agriculture training:

· As many meetings as possible with small groups of farmers (part of meetings’ agenda would include on-the-spot agriculture training)

· WUAs to compile members seed demand.  

· Seed bank participation

· WUA organized seed production by training seed growers 

· Soil testing more extensive

· Links with DoA

· Promoting the use of organic manure

Other points to the irrigation system:

· Initiate command area development (CAD) process which will include chak identification and hydraulic boundaries. Agreement among farmers and with WRD is needed.

Other points related to WUA

· WUA membership fee: Need to motivate members to pay

· WUA office creation

· Women’s participation: Form special groups and promote women’s participation in existing groups

· Networking between WUAs

IV. R&U

Only one scheme is said to be complete (Amakoni) but in talking to Sanjay the contractor in Amakoni never fully finished constructing what was in the plan. One of the most complete is Bilsapur tank which is 80% complete followed by Amhar which is 60%. Therefore it is taking three years to finish the R&U in most places. Still in many villages the farmers believe that the WRD should complete the field channels for them even though the COs have stressed that this is not the case. Only in Amakoni and Bilaspur tank do farmers have a realistic knowledge that they have to make the field channels. This three year period (we are in the second year now) means that during my whole tenure with the project that very few schemes will have been rehabilitated and few field channels are constructed thus most farming is still rainfed and much of rabi cropping is done by tube wells.

For rice this does not matter tremendously as most tanks will not use irrigation water for the kharif rice crop anyway, but it means that most farmers will still be conducting biasi culture instead of transplanting. But for the rabi crop, lack of irrigation will greatly limit our attainment of projected goals and thus impact. It appears that it will take years for the farmers to construct field channels to take full advantage of their new irrigation systems.

V. Linkage with Department of Agriculture 

Coordination with the DoA situation has dramatically improved. First of all over 1000 new RAEOs have been hired so that the number of villages covered by each has been greatly reduced. Each RAEO covers some 1200 farm families. Each RAEO should live in one of the villages where he has a travel allowance to cover travel up to 8 km from his base. If the RAEO wants to live in town then they need to shoulder their own travel. Each fortnight they make a program of their planned activities to submit to the Agricultural Development Office (ADO) that supervises them.

It was a great pleasure to know that Mr Beera one of  the new DDAs seconded from the DoA to liaise with CIDP was highly interested in helping link DoA programs to CIDP sites. He joined the DoA is CG in 1984 first as Assistant Director then soon as DDA. He has worked in a number of districts and thus is well known in the state. This became very apparent as soon as he joined Dr. Sahu and Mr Nandi and I on our travels. With him present we made numerous visits to District DoA offices and at times even ADO Block offices nearest to our sites. He has wide technical knowledge of agricultural practices in the state which first became apparent in the CO Workshop the first week in May. On the way to the schemes he reaffirmed his contact with the local agricultural staff closest to the sites. Our visit was also very timely in that the DoA had just concluded finalizing its agricultural program for the kharif rice crop of 2009. 

Mr Beera follows DoA protocol in first requesting cooperation from the DDAs in each district. This was done in person or by phone. Then reaching the districts we sought out the local ADO headed by the Senior Agricultural DevelopmentOfficer (SADO) where CIDP staff (SCOs and COs) and at times the WUA president met the local RAEOs and their supervisors. This smoothed the way for cooperation between WRD/CIDP and the DoA. Based on Mr Beera’s authority, CIDP personnel, with few exceptions, will receive full cooperation in having our WUA farmers become fully aware of the DoA’s programs.

We instructed the SCOs to work with the WUA presidents to prepare a letter to the respective DDA in each district requesting the services of the Department of Agriculture to assist their farmers in treating their seed with fungicide, placing demonstration plots in their villages, training farmers to be seed growers, and in conducting FFS training in IPM. Although many of these services were organized by Mr Beera and even the SCOs with the local agricultural services there were some DDAs (Durg) who questioned the motives of our program and felt we were a form of competition with the DoA they hesitated to offer cooperation. They felt that it was ADB asking for these services or WRD and as the relationship with WRD is not always smooth, some of the DDAs did not offer help while their underlings at the SADO offices were more than glad to help. We felt that if the WUAs requested the services that the DDA could not deny them. The  root of the conflict is the often testy relationship between WRD and DoA as well as the lack of understanding by the DDA that DoA is a cooperator of CIDP. Therefore the Team Leader should organize a meeting between WRD and DoA at the topmost level and have the Secretary of Agriculture send a letter to all DDAs explaining the nature of CIDP and how it is necessary that each DDA offers cooperation. In our future meetings with the DDAs we will thank them for the cooperation for the seeds they have supplied to the WUAs this kharif season and any other support they have supplied. The certified seed requests followed DoA protocol with the WUA requesting the local SADO office through the respective RAEO. This occurred without incident in most schemes and the DoA has been highly cooperative. Dr Sahu wrote a draft letter for the SCOs to give to the WUA presidents to use as a basis for their letters. We hope that this will help resolve the misunderstanding.

The following assistance is now afforded WUAs:

1. Quality seed procurement. 

The COs have already gathered the 2009 kharif rice seed requests on behalf of the WUAs that for each district will be a bulk order from the DoA. The farmers have learned which varieties are available and they can select which ones and how much of each. The seeds are certified coming from seed farms that sowed foundation seed for multiplication. From all of our discussions with DoA staff in the districts it looks like the seed will be available in plenty of time to CIDP farmers. Having certified seed means that the variety is genuine and there are no mixtures with other varieties that reduce yield by maturing at a different date. It also means no contamination of weed seeds, particularly wild rice, which can greatly affect yield as it is undetectable by farmers until the crop is almost mature thus has taken away valuable nutrients from the rice plants. Such seed also is 100% filled grain so that the farmers do not have to soak it in 17% salt to removed small sized seed and unfilled grains. Also seeds infected with disease are eliminated due to the great care to take seed from disease free plants. In blast prone areas however we still recommend that the farmer treat his seed with a fungicide before sowing. This one step of acquiring quality seed will increase yields subtantially (10% on average) due to the reasons cited above and is one of the key steps in producing the best crop possible under the prevailing weather conditions.

2. Seed production course 

A select number of farmers will be offered instruction by the Coordinator of the Seed Corporation Office to produce certified-quality seed. Dr. Sahu has been pushing this in all of the schemes and has had good success but the number of farmers that he could personally train cannot meet the demand. Now with the assistance of the DoA this effort can be greatly expanded. WUA farmers will be given personalized instruction on how to produce certified-quality seed and with time can be registered certified seed growers. This is the first step in that process and involves field inspection during the crop season by DoA inspectors  and adherence to all of the requirements involved. Once certified the farmers can command higher price for their rice seed and thus is a value added exercise for them to earn more profit from their rice crop. The WUA can then coordinate this activity and in the future can sell certified seed to other parts of the district. Then WUA farmers will be more independent and can organize their own seed multiplication for WUA farmers. They now know the process of ordering certified seed from the DoA thus do not need CIDP assistance any more. DoA is pleased with this development as they would ony need to supply seed to the few certified seed growers rather than to all the farmers. Only the certified seed growers would need to secure certified seed from the DoA taking the load off of the government. In the long run this will save the State funds by reducing the amount of seed that they would need to produce each crop cycle. And it empowers the WUA to take charge and control their own seed procurement to supply its farmers in a timely way.

3. Seed bank program

This is another DoA program where WUA farmers not ordering certified seed can exchange their seed for that of certified seed from the DoA at no cost kilo by kilo. There is a limit of 100 kg per farmer which is enough to transplant several hectares. The DoA uses the farmers’ seed in food progams for the needy. Farmers can only avail of this program every three years as they are expected to use their own harvested seed for two more years after receiving certified seed.

4. Soil testing

Aside from certified seed procurement the SCOs have made arrangements with each SADO to support the testing of a large number of WUA farmers’ soils ranging from about 50-150. Farmers will be provided with the forms that have to be filled out and the WUA will collect the fees (Rs2 for NPK and pH and Rs25 to include a number of key micronutrients including zinc). This will be a great help to the farmers as in many sites our COs in previous years helped the farmers collect the soil samples but never got any results. Having the WUA organize this with the RAEO and SADO office will give greater priority to the soil testing and the response has been much better. If not, the WUA can complain to the DDA and with Mr Beera to back them up the results are bound to be forthcoming. 

5. Subsidized inputs

The DoA now offers zero interest credit to credit-worthy farmers to purchase fertilizer and seed. Last year it was 4% and has come down steadily over the years. It also offers a wide range of inputs that can be acquired at reduced costs:

i. Fungicide seed treatment

This involves Bavistin or Thiram fungicide seed treatment which will be promoted by the COs for farmers to apply in all regions as blast is endemic in the state and there are few resistant varieties. Even in areas where blast only occurs occasionally the cost is so low that it is good insurance for farmers to go ahead and treat the seed. The COs will be taught by the RAEOs how to treat the seed by actually doing it with them. This is better than just telling them how to do it. For those farmers soaking their seeds in salt solution they can treat them immediately afterwards. For those who soak their seeds before sowing in the seedbed then seed treatment should be done just before sowing. Seed treatment is the most economical method of controlling blast aside from using a blast resistant variety. Unfortunatately there are few such varieties so seed treatment is the best alternative. As the seed treatment will probably not last until the ripening stage farmers still should be vigilant to contain neck blast which causes the panicle to break off thus can cause high losses. This may require one or two sprays of Hinosan fungicide. As a further preventative action we recommend K be applied at the last top dressing as recommended in the Package of Practices. Potassium application has been found to prevent many pests and diseases such as blast.

ii. Zinc sulfate and other micronutrients

In most sites there are at least some fields with zinc deficiency which will be identified in the soil sampling. If known ahead of time, the farmers can apply the zinc to the seedbed if they are transplanting which is the simplest treatment method. Roots of seedlings can also be dipped in a slurry of zinc sulfate just before transplanting as another method. The seedlings will take up the zinc and it will be carried forward as the crop grows. Again farmers may wish should do this anyway as an insurance if they had not had their soil tested for micronutrients do not know if zinc deficiency is a problem this can be an inexpensive protection. Zinc deficiency expression varies by variety and some do not show obvious symptoms thus a prophylactic treatment is a good investment.

iii. Phosphorous solubilizing bacteria (PSB)

A simple seed treatment now made even more attractive with a subsidy would be to apply PSB to rice seeds. This will mean more robust seedling growth as the young plant is able to take up small amounts of P from the soil due to the micobe’s activity. It also may cause the bacterium to persist in the soil to act on crops in the future. In Maharashtra it has shown good results in upland crops where the seedlings are much more vigous and in rice should promote more tillering.

iv. Sprayers

The DoA offers pesticide sprayers at half price. In those areas where brown planthopper is a problem (which surprisingly is in many schemes) the WUA should purchase several units of the more expensive but more effective motorized sprayer. This sprayer has much pressure due to the motor that will force the insecticide to the base of the tillers where the hoppers reside just above water level. One of the problems in their control with lever operated knapsack sprayers is the lack of the common knapsack sprayer to achieve this level of plant coverage especially in a fully grown crop where the canopy is closed thus blocking pesticide penetration. 

6. Demonstration plots and associated field days

Demoplots are all one acre in size and the inputs are given to a key farmer who grows the crop under the supervision of the RAEO. The way this is done is that near harvest time the RAEO will call the farmers to see each demonstration field in their village and the farmer who did the demoplot will explain how he grew it and then comment on the benefits. Thus all demostration plots are associated by a Field Day. Under CIDP this can be modified by having the WUA coordinate the demonstration plots and call for the Field Day to assist the RAEO in its execution and promotion so that the most number of farmers take part in it and benefit from the program. All expenses are paid by the DoA which include monetary incentive to the cooperating farmer and snacks on the Field Day. Each demonstration trial should be marked with a long pole at each corner of the field with a colored cloth flag attached so that farmers can see it. The WUA should request this program from the DoA and designate cooperating farmers to grow the demonstration plot. A small sign can be placed in front of it providing the particulars of the trial such as date transplanted, variety, name of the farmer, and a description of the inputs applied. The demonstration plot organization could be done by the WUA and the placard protected from the rain with a plastic cover. Such signs could be made cheaply. A map can be made showing the locations of the demoplots and posted in the WUA meeting hall. Farmers can then visit on their own whenever they wish. When the Agricultural Training NGO comes on board they can help the WUA set up both the demonstrations and Field Day as part of the training program. In practice there are few RAEOs who actually can handle the work load required to carry out the demonstration plot and associated Field Day. This is why it is rare that farmers we interviewed had ever seen a demonstration plot or attended a field day. This is too bad as it is a highly important training activity for the farmers. The NGO should take photos of the demonstration plots and field days to show that they occurred. The WUA has it in their interest to see that this training activity is completed in the most thorough way as it is central to farmer training. CIDP benefits as the budget is shouldered by DoA! There are three types of demonstration plots:

i. Rice package of practices

The most number of trials will showcase the DoA package of practices which is essentially the CIDP recommendations. If there are any differences with CIDPs practices these can be shared between the RAEO and Dr Sahu. One that comes to mind is to identify the panicle initiation stage for the timing of the second top dressing of N (urea). These technologies will be reinforced by the training program where groups of farmers could meet at the demoplot at key times during the growth of the crop to point out key technical interventions (Appendix III). When the NGO comes on board the traines can benefit from piggybacking their field training to that of the demoplots as the cost is borne by the DoA. Each TC member for example can organize his farmer neighbors to follow the demoplot in their area. 

Appendix III. Summary of Rice Production Training Technologies to be Conducted at the Proper Growth Stage

	Sr No
	Time in crop cycle
	Rice Technology

	1
	Making seedbed
	Mix FYM and zinc sulfate into soil

	2
	At the time of sowing the seedbed
	Weigh the right amount of seed for the area to be transplanted (15 kg/acre), if not certified seed soak seed in 17% salt, treat the seed with Bavistin or Thiram before sowing, sow the seeds evenly in the seedbed at 50-60 g seed/m2 depending on seed size.

	3
	Last tillage operation before transplanting
	Measure the proper amount of fertilizer for the first application of NPK as basal application

	4
	At transplanting
	Transplant when the seedlings reach 20 days old, drain the water from the field, carefully pull seedlings to not injure roots, 

	5
	First weeks after transplanting
	As plants grow flood to 5-10 cm (2-4 inches)

	6
	Third week after transplanting
	Begin after 14 days after transplanting to remove weeds

	7
	Time of first top dressing after weeding
	Determine by Leaf Color Chart when to apply top dressing but usually 20-25 days after transplanting. Weigh out proper amount of urea, lower the paddy water level and broadcast urea. After a day you can raise the water level once more

	8
	After third week
	Monitor the crop on a weekly basis until ripening stage by walking across the fields inspecting plants for signs of any pests, slapping plants for hoppers

Use the Economic Threshold Levels to decide when to apply insecticide for each insect pest. If planthoppers need to be sprayed use a motorized mister blower

	9
	One week before panicle initiation
	Second top dressing of urea + 5 kg/acre MOP, drain the water before broadcasting

	10
	Harvest
	Determine the proper time to harvest


Roles of Project and Project Related Staff in Rice Training Program Centered Around the Demonstration Plots

	
	Staff/institution
	Role
	When

	1
	Agricultural Committee/WUA
	Convene a meeting among all WUA farmers to brief them on the purpose of the demonstration plots, their importance to training, and what cooperating farmers are expected to do if chosen
	Before 15 June

	
	
	Determine in what TCs the various demonstration plots are to be set up
	mid June

	
	
	To select a farmer cooperator for each demonstration
	mid June

	
	
	Make a map showing the location of all demonstration plots,  the name of the cooperating farmer, and the title of the demonstration (eg Rice, SRI, Hybrid)
	July

	
	
	Help coordinate the events for the Field Day for the demonstration plots, make a schedule for the concerned activities, and organize refreshments
	October

	2
	TC members/WUA
	Set out poles with a flag to demarcate each demonstration plot and make a sign placard giving the specific information regarding the demonstration
	mid June

	
	
	Make announcements to all concerned farmers before each training session of the date, time, place of each training
	June-Nov

	
	
	Take a 25 m2 yield cut from each demonstration plot, thresh and winnow separately and weigh to determine yield
	Nov

	3
	DDA/SADO/ Dept Agr
	DoA to provide funds and inputs to establish demonstration plots for each scheme
	June

	
	
	Provide guidance with the RAEOs that will work in the CIDP schemes
	June

	4
	RAEOs
	To contact the WUA president regarding setting up demonstration plots letting him know how many can be carried out in CIDP scheme
	Early June

	
	
	Make regular visits to the scheme and meeting with the concerned farmer cooperators to ensure that the package of practices is being followed and the field is well cared for
	June-Nov

	
	
	Coordinate all visits with the site CO and NGO trainers
	June-Nov

	5
	Mr. Beera/DDA
	To make arrangements and provide clearance with DDA/SADO for agricultural demonstration plots to be established in CIDP schemes
	May-June

	
	
	Make periodic site visits to some of the demonstration plots to review the progress and hold discussion with WUA and TC members
	June-Nov 

	6
	Drs. Sahu/ James/ AGR/CIDP
	Liaise with the NGO trainer supervisors regarding the operations necessary for the demonstration trial and give them this schedule to review
	June

	
	
	Make Training Curriculum
	May

	
	
	Make periodic visits to the sites and review the conduct of the training program and demonstration plots and field day
	May-Nov

	7
	Mr Nandi/ PIM/ CIDP
	Inform the SrCO/COs based at each scheme of their duties in the training program
	May-June

	8
	Scheme SCO/ CO
	Be the liaison between WUA – NGO trainers – CIDP TA team – Dept of Agriculture 
	May-Nov

	
	
	Work with the WUA and TC members to assemble farmers before each training session
	May-Nov

	
	
	Help organize and participate in the Field Day
	Oct

	9
	NGO trainers
	Make a training plan involving demonstration plots
	July

	
	
	Take charge in organizing the training sessions around the demonstration plots
	July-Nov

	
	
	Make sure the inputs are present as needed before each session is convened
	July-Nov

	
	
	Coordinate with WUA and Dept of Agr regarding the dates of the Field Day. Oversee the conduct of the Field Day to ensure the farmers learn of the results of the demonstrations
	Early Oct

	
	
	Train the TC farmers how to take a 25 m2 yield cut and process it to obtain the yield
	Oct


ii. Hybrid rice

Many farmers have heard of hybrid rice but few outside of those in the Geg scheme actually have grown a crop using it. The DoA and IGAU have multiplied their own hybrid rice KRH2. Farmers can be given training on what hybrid rice is and then see how it performs near to the field in their village side by side to a non-hybrid in an adjacent field.

iii. SRI

Few farmers have heard of the ‘System of Rice Intensification’ set of technologies developed in Madagascar by a priest. This will be the most challenging for the RAEO to supervise a cooperating farmer to adopt on the one acre as it involves many new techniques that farmers have never done. Careful levelling of the field is the first order of business. The setting up of the seedbed is next with plenty of FYM added so that the soil texture is made more light thus when the seedlings are pulled to transplant there is minimal injury to the roots. Some even call for lifting the seedlings by trowel so that the roots are not pulled and carrying each seedling to the field carefully. Only one seedling is used per hill just as in hybrids. Transplanting in straight lines in both directions. Maintaining low water level is crucial to the method which acts to allow more oxygen to go to the roots. This results in great water savings and thus is of prime interest to CIDP and PIM. But the tradeoff is that weeds will grow but as the crop is in lines the farmer can use a low cost push-type rotary blade weeder which is the width of the inter-row spacing. SRI is meant only for farmers with good water control. SRI should pique the interest of farmers especially if it substantially outyields their crop as it is supposed to do. This is not the first time that RAEOs will have set out SRI field demonstrations so that they should be proficient in its needs and be able to transfer this knowledge to farmers and our NGO trainers if they  themselves are not familiar with it. Our COs and WUA can and should assist the cooperating farmers undertake this novel rice cultivation method which has the chance to save over 50% of irrigation water. 

7. IPM and FFS

Most SADOs conduct several farmer field schools per crop to educate farmers on integrated pest management or IPM. These are conducted on a weekly basis during the cropping season and a number of SDOs have promised to conduct this kind of training for the Project sites. I have never seen them do this so I am looking forward in attending some of their sessions this kharif season. This activity should also be of interest to the NGO Agricultural Trainers. Hopefully this activity will occur in several schemes and we can strengthen it based on my experience elsewhere.

8. Farmer training by KVK

In some of the sites the SADO has promised to pay for rice technologists from the district KVK to come to the scheme from time to time during the rice crop to provide specialized trainings. It would be highly useful to the farmers particularly to meet such experts and to learn that this kind of training can be conducted by KVKs. Farmers most probably have never heard of KVK. Perhaps we can arrange for some of the WUA leaders to visit the KVK itself and see firsthand their office and review their services. Perhaps the NGO trainers can organize this. This would be highly useful as after the project ends the farmers would have another institution that they could tap to solve problems that emerge from time to time where they do not know what to do aside from the RAEO, as some schemes are not served by a RAEO.

9. Progressive Farmers Club

The DoA is pushing this activity for farmers who are interested in forming a Progressive Farmers’ Club to meet on a regular basis. This program was only established this year. A minimum of 12 farmers is required for the Club to register. Upon registering the Club is given Rs50,000. Rs10,000 of this amount is for rental or construction of storage facilities with the balance as a revolving fund. The fund is credit with minimal interest that can be used to purchase inputs or to start an agribusiness. The fund has to be recouped each season. The WUA would be invited to form such a club and avail of the assistance of the DoA to get it started. 

VI. Linking CIDP to DoA Demonstrations

With the cooperation of DoA is supporting up to 10 acres of demonstration plots showing the Package of Practices for Rice per scheme with their budget there is an opportunity for the NGO training program to utilize these plots for training. Aside from saving funds this offers other advantages for the DoA. RAEOs have been setting up demonstration plots each season throughout their coverage area. In my personal experience with this activity and from results in other projects what often happens is that the RAEO finds willing cooperating farmers who want to avail of the free inputs but the RAEO does not have the time to give instructions to the farmer on a regular basis as his own practices may in fact be very different from that of DoA. Without weekly follow up farmers often do not follow the instructions and thus the yield advantages of adoption of the new practices are not realized and/or that the farmers allow weeds to grow and the plot degenerates into one that cannot be used on the Field Day. The reason is simply that the RAEO either does not have the time nor interest in visiting the fields on a regular basis. Often other duties at the behest of their supervisors take priority such as a new program, usually politically inspired, launched by the Chief Minister.

To ensure that the demonstration plots are run well we should have the respective WUAs coordinate their activities to create centers of learning for farmer members. The NGO that will carry out the rice training program should also become involved utilizing the one acre demonstrations for farmers to learn by doing in carrying out the technologies during the times that they should be initiated. The demonstration plots should be set out in each TC so that TC members can supervise and coordinate the training of their members. For example when it comes time to measure the proper seeding rate and treat the seeds with fungicide and PSB for the demonstration plot, TC member farmers can be invited to participate in practicing how to measure the proper kg amount for one acre and treat the seed for sowing in the seedbed. The proper method of preparing the seedbed can be enacted by farmers applying FYM and even mixing zinc sulfate into the soil. If the RAEO is not present then the NGO trainers and COs can lead the hands-on training. Similarly the basal application of fertilizer can be likewise made into a learning moment. In effect the demonstration acre become the ‘study plot’ in the farmer field school method. The farmers can be shown how to determine how much basal NPK to apply based on the fertilizer charts and to practice with the demonstration plot by measuring the proper amount for the one acre size. Soil incorporation should be carried out so that the fertilizer is mixed into the soil and not broadcast only on the surface. 

At transplanting the proper method of pulling seedlings so as not to injure the roots can be shown as well as using the proper number of seedlings per hill. Row sowing can be demonstrated. The proper amount of water to place in the field after transplanting would be shown. The proper time to initiate weeding would be shown followed by the use of the Leaf Color Chart for the timing of the first top dressing of urea. Using the Fertilizer Chart the farmers would measure the proper amount of urea to apply to one acre. The fields would be drained before the urea is broadcast. Later the farmers would be shown how to monitor for insect pests and diseases on a weekly basis. Stemborer and gall midge populations can be monitored on a weekly basis using the bicycle tire method. In later weeks they would be shown the panicle initiation stage and the proper time for the second top dressing. The field would be drained before broadcasting urea. Weekly monitoring for pests would continue especially looking for brown planthopper. If brownplanthopper is found in high numbers (> 1/tiller) the farmers should spray with the motorized sprayer. If neck blast is emerging the farmers should spray a fungicide such as Hinosan. Finally the proper time for harvesting will be shown based on physiological maturity. Then the farmers would be shown how to take a yield cut of 25m2 and separate it for threshing and weighing. After harvest a session on determining the economic returns would be carried out so that all farmers can learn to do this for their own crop.

VII. Linking Private Sector Demonstration Plots

The DoA is not the only institution to set up demonstration plots. We found in Deogaon scheme that seed and pesticide companies also pay farmers to set up demonstration trials. In fact these companies also have excellent farmer handouts, in color and glossy paper. Even one company was distributing Leaf Color Charts. 

The WUA can be asked if such trials have been set up and if so the NGO trainers can use them for training farmers. If we contacted the companies perhaps they could provide more handouts for farmers. Collaboration of any kind is good as there is such a large mandate of farmers to train that all hands are needed to assist.

VIII. Kharif Rice Report

One of the purposes of travelling to the schemes was to validate the rice yield data that was compiled by the COs. The data were assembled from 10 farmers from each of 20 schemes in Table 1. We can see that comparing the 2007 and 2008 crop years that the average yield increased from 3.59 to 4.01 t/ha or an increase of 14%. Comparing each site we see that yield increases occurred in all sites except a new site Kranti. Pakanjore yields were the same both years. But the 5.4 t/ha in both years at Pakanjore were at the top of the estimated potential yield of 5.5 t/ha for a kharif crop. In the rabi season we raise the yield potential to 6.5 t/ha due to more cloudless days especially during the ripening phase.

The 2008 crop year began in many areas with early rain. However the rains stopped and there was a period of 3-4 weeks with no rain causing some farmers to replant. What it did was protract the planting season causing staggered plantings which highly favoured pests. So 2008 was a year of higher than normal pest incidence which was verified by Dr Sahu in his visits to the schemes. In tribal areas in particular, farmers use lower than the recommended levels of inputs.

Many farmers still prefer to grow Swarna. This may be in aras where farmers not thinking of growing a rabi crop but only are thinking of maximizing a single rice crop thus their preference for long maturing varieties is to get the highest yield. Before they will grow a rabi crop they will have to see others do it in their area. Many will wait for the WRD to construct the field channels for them!

Salt treatment for farmers who soak their rice seed for 8 h before sowing their seedbeds. 

In a number of sites where labor is short there is an interest in using weedicides In Kotari we found a farmer who had used Satthi (2,4-D?) and Almix. We need to provide more support for farmers who wish to to apply weedicides. Surprisingly brown planthopper was a pest in most schemes. Brown planthopper is looming everlarger as a major rice pest. Each spot of hopperburn comes from one female that migrated from S. India (Tamil Nadu or Kerala where they grow three rice crops) on the monsoon winds. After four months one female can potentially beget some 1 billion descendants, plenty to cause 20-50 m2 patches of hopperburned (dead) rice. This is possible as there are few natural enemies noted in fields so if the level of mortality is 20% that leaves 800 million in the field from one female. There is not much that can be done to prevent this. As there are few resistant varieties the only hope for farmers is to monitor their fields to pickup these hopperburn hotspots before they result in death of the plants. Spraying should only be in the hot spot areas. Farmers who spray against this pest usually underdose and do not apply sufficient spray volume. They should take advantage of the DoA program to purchase a motorized sprayer which would be much more effective against brown planthopper which resides at the base of the plant. As they are expensive perhaps a group of farmers can purchase one and then rent it out when they are not using it.

To raise yields we need to strengthen our training of farmers to give them the knowledge on how to use inputs correctly and better manage their crops. The efforts so far have come only from the COs and Dr Sahu. In 2008 the average percentage of farmers adopting the package of practices was estimated by the COs to be 53% but reached >85% in both Amakoni and Bilaspur where CO efforts are strongest.
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1 Amakoni Minor

590 100 468 159 416 89 3.8 4.4 16

MTU1010, 

Chandra-

hasni, 

Swarna

 Seed multiplication of 

newly released 

Chandrahasni was 

taken in 40 ha. 

2 Amhar Minor

802 60 688 55 412 60 3.0 3.4 13

IR36, IR64, 

Hybrids

Yield loss from blast 

and stemborer

3 Balar Medium

4000 80 9,475 1,326 6,632 70 3.7 3.8 3

MTU1010, 

MTU1001, 

Swarna

Yield loss from blight 

and gallmidge 

4 Bilaspur Minor

783 100 530 160 466 88 4.7 5.3 13

MTU1010, 

Mahamaya, 

Swarna

Gallmidge was 

controlled effectively.

5 Beherakhar Minor

486 80 641 142 416 65 4.0 4.4 10

IR64, 

MTU1010, 

Swarna

Yield loss from blight 

and gallmidge 

6 Deogaon Minor

1886 70 1,325 80 610 46 2.5 3.0 20

MTU1010, 

Mahamaya, 

Swarna

Yield loss from blight, 

gallmidge and 

stemborer 

7 Gej Medium

2720 70 2,948 700 2,176 74 4.0 4.4 10

IR36, IR64, 

hybrids

Blast appeared at 

early vegetative 

growth stage.

8 Kranti Minor

1012 70 1,100 210 627 57 4.8 4.6 -4

MTU1010, 

Mahamaya, 

Swarna

Rainfall was much 

lower than the 

average. The planned 

last irrigation at grain 

filling stage did not 

occur. Therefore there 

is no improvement in 

the yield over 2007.

9 Kharkhara Minor

1093 70 856 205 359 42 4.4 4.8 9

IR36, 

MTU1010, 

Swarna

Blight appeared at 

late flowering stage.

10 Neota-II Minor

465 25 302 114 138 46 3.4 3.8 12

IR36, 

MTU1010, 

hybrids

Yield loss from 

caseworm 

11 Pakhanjore Minor

235 25 238 114 200 84 5.4 5.4 0

MTU1010, 

Mahamaya, 

hybrids

Rainfall was much 

lower than the 

average. The planned 

last irrigation at grain 

filling stage did not 

occur. Therefore there 

is no improvement in 

the yield over 2007.

12 Pondiguma  Minor

640 100 376 120 260 69 4.6 5.3 15

IR36, 

Mahamaya, 

Swarna

Caseworm apppeared 

at early growth stage.

13 Uparwaha Minor

425 60 515 56 160 31 4.1 4.0 -2

MTU1010, 

Mahamaya, 

Swarna

Average rainfall was 

much lower than the 

average. The tank 

could not be filled fully 

and last irrigation was 

affected badly at the 

time of grain filling 

stage. Therefore 

lower yields in 2008.

14 Banki Medium

2000 30 665 360 283 43 3.2 4.0 25

IR36, 

Mahamaya, 

Swarna

Yield loss from blast 

and caseworm 

15 Darki Minor

360 20 450 119 92 20 2.8 3.5 25

IR64, IR36, 

Swarna

Yield loss from blast 

and stemborer 

16

Jagannathpur

Minor

321 70 609 125 106 17 3.0 3.3 10

IR36, 

Mahamaya, 

Swarna

Yield loss from blast 

and stemborer 

Table 1. Status of Kharif 2008 Rice Crop   CIDP
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17 Ghughutta Minor 680 40 519 80 140 27 3 3.5 17

hybrids, 

MTU1010, 

IR36

Yield loss 

from blast 

and 

stemborer 

18 Ganiyari Minor 248 85 380 43 225 59 3.6 4.1 14

MTU1010, 

Mahamay

a, Swarna

Yield loss 

from 

gallmidge 

and 

stemborer 

19 Bhansagar Minor 242 30 110 28 46 42 2.3 3 30

IR36, 

Swarna, 

Safri17

The farmers 

are mostly 

tribal and 

resource 

poor, 

therefore use 

less fertilizer.

20 Burungapal Minor 243 20 92 26 32 35 1.5 2.2 47

IR36, 

Swarna, 

Safri17

The farmers 

are mostly 

tribal and 

resource 

poor, 

therefore use 

less fertilizer.

Average 962 60 1114 211 690 53 3.6 4.0 14

Yield potential (t/ha) 5.5 5.5

 Standard deviation ± 1.0 0.8

% below potential 35 27

1

/ Farmers who attended more than one session were counted each time 

2

/ Average of 10 irrigated farmers who gave average yields for both 2007 and 2008

Crop maturity of varieties in days: MTU1010 (110),  IR36 & IR64 (120), Chandrahasani (125), hybrids & Mahamaya (130), MTU1001 (140), Swarna (145)


IX. Measuring Benefits from CIDP

In the training program farmers will be taught how to conduct an economic analysis of their crop to calculate benefits and costs. Additional information would also be helpful as useful indicators of the benefit of the project. Now data is taken from each scheme on 10 irrigated rice farmers and this is compared to similar data taken in the past year. It would be more informative if data were stratified by farm size and irrigated vs rainfed. If we took 5 farmers in each of the four categories we could calculate the following additional data:

1. Net returns from rice production

After we introduce the economics of rice production training session farmers will have information on their net returns. We need to include the value of rice straw in the economic analyses if farmers can sell it locally.

2. Change in rice production from rainfed to irrigated

Rice production can be calculated per scheme and per farmer compared to rainfed vs irrigated  (rice production is measured as the area irrigated x the yield per irrigated hectare)

3. Hired labor

Job creation in the rural area can be made by noting changes in levels of hired labor comparing before and after the project. This would be measured in person-days per year. The job creation can be compared to the government NREGA program to see if it can match it.

4. Wealth indicators

Informal surveys can determine if farmers purchased capital items with their new earnings: livestock, farm implements, vehicles, home improvement, etc. These can be compared to rainfed conditions.

5. Food security

We can have each farmer determine how many months that the harvested rice fed his family before and after the project. In rice deficient areas food can run out after six months are less especially on small land holdings.

6. Variability of yield

By getting the yield data over a series of years from both the rainfed and irrigated conditions we can measure the standard deviation from each dataset. Irrigated crops should experience less variability year to year than in purely rainfed conditions.

7. Combining kharif and rabi

Other key indicators can be compared before and after the project: 1) cropping intensity (number of crops per year) before and after irrigation, 2) crop diversity (the number of different crops grown per year).

8. Small vs large farmers

This addresses the equity aspect of who is benefitting from the project so that for any of the above indicators they can be collated by farm size and compared to see if all social structures are benefited or only the larger farmers.

X. Rabi Crop Report

Wheat was the most popular rabi crop among the 21 schemes that had reported data (Table 2). The area in rabi crops almost doubled from 7 to 13% from 2007 to 2008. The percentage of farmers establishing a rabi crop was 23% with the highest in Amhar scheme (70%) where R&U is almost 60% complete. This is followed by three sites where between 41-49% sow rabi crops (Kranti, Ganiyari, and Bhangsar). The lowest is Banki (1%) and Balar (2%) which are larger schemes. 

Wheat yields increased from 1.4 to 1.8 t/ha over last year.Wheat is not meant for matasi soils as it requires too many irrigations although many farmers grow groundnut on these soils which requires a similar number of irrigations. Farmers are adamant about growing long maturing rice in the bottomlands. Rather than try to force them to change we should offer other crops such as chickpea and sunflower. Also in some areas farmers are also adamant about growing rabi rice in these lowlying fields.

Mustard was the next most popular crop. Yields increased from 0.2 to 0.7 t/ha over last year. This compares with 2 t/ha yield potential for a sole crop. The reason yields are so low is that mustard is mostly intercropped in wheat fields. Chickpea is also very popular as the third most popular rabi crop where yields increased from 0.8 to 1.2 t/ha or a 50% yield increase. Potential yield is 2.5 t/ha however. Groundnut area and yield held steady from last year where the average yield was 1.3 t/ha still below its potential of 2.5 t/ha. Maize is a favorite rabi crop in southern CG where Pakhanjore farmers (5.5 t/ha) are nearly at the yield potential of 6 t/ha. Sunflower was only a minor crop as were other pulses than chickpea. Rabi rice is discouraged but some farmers still want to plant it in the bottomlands and yields can be much higher than in kharif.

Only a few farmers are growing high value vegetables in small areas targeting home consumption or the local market. As the state is food deficient outside of rice and depends on imported products the traders will offer higher prices than the government support prices for field crops. Marketing vegetables is very risky as we all know that when overproduction occurs that prices plummet. There is a dearth of food processing plants in the state that could take up excess vegetables to put in tins or other products. Farmers who grow rabi crops are happy with whatever yields they get as their comparison is no crop at all. It will take a number of years for them to figure out which rabi crops they prefer to grow. For their benefit they should diversify and grow a number of different crops. 
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1 Amakoni 590 46 468 8

10

6 6 30 10

2 0.6 1.5 52 9 40 6 20 0.3 0.2 1.3

2 Amhar 802 310 688 39

70

350 350

2.1 0.4 0 0

3 Balar 4,000 83 9,475 2

2

55 1 5 22

2.7 1.8 0.5 40 1 32 8 0.9 0.2

4 Bilaspur 783 133 530 17

31

125 3 3 2

1.5 0.3 1.2 20 3 2

5 Beherakhar 486 39 641 8

6

36 3

2 1.3 90 19 88 2 1.8 1

6 Deogaon 1,886 27 1,325 1

4

6 9

1.5 1 1 0 0

7 Gej 2,720 800 2,948 29

37

800 800

2.5 166 6 166 0.5

8 Kranti 1,012 393 1,100 39

41

35 316 42

2 2 334 33 24 268 32

9 Kharkhara 1,093 93 856 9

9

64 16 2 9

2.5 1.5 1.6 30 3 10 1 4 2 1.2 1.5

10 Neota-II 465 54 302 12

17

6 25 23

1.8 4.3 3.3 50 11 30 20 1.5 3

11 Pakhanjore 235 28 238 12

10

26 3

5.5 4.5 77 33 50 27 2.3 5.2

12 Pondiguma  640 25 376 4

13

24 1

1 0.3 0 0

13 Uparwaha 425 39 515 9

29

2 24 5

0.5 0.5 12 3

14 Banki 2,000 18 665 1

1

15 3

2.5 0.6 10 1 10 2.5

15 Darki 360 40 450 11

20

30 4 5 5

2 1 0.5 10 3 10 2.2

16 J'nathpur 321 69 609 21

33

50 3 5 11

2.5 1 2.5 30 9 30 1.5

17 Ghughutta 680 37 519 5

12

37

1.5 0 0

18 Ganiyari 248 32 380 13

43

8 24

0.8 1 10 4 7 3 0.3 0.2

19 Bhansagar 242 32 110 13

49

3 29

1.8 10 4 10 1.7

20 Burungapal 243 21 92 9

29

7 8 5

1.5 4.3 3.3 0 0

21 Kotari 1,276 70

2,100 5 20 150 12 150 4.3

20,507 2,389 24,387 1,091

962 114 1,161 13 23 87 49 131 12 20 10 15 1.8 1.2 0.7 1.3 4.7 3.7 52 7 36 91 5 12 40 66 32 1.4 0.8 0.2 1.4 1.9 4.2

4.0 2.5 2.0 2.5 6.0 6.5 4.0 2.5 2.0 2.5 6.0 6.5

0.6 0.5 0.7 0.3 0.9 0.8 0.9 0.5 0.0 0.6 1.6

54 51 64 47 22 43 66 68 90 44 68 36

1

/ Average of 10 irrigated farmers who gave average yields for both 2007 and 2008

Table 2. Status of Rabi Crops 2008-09   CIDP 
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XI. WUA Agricultural Activities

For PIM to succeed, the WUAs must function effectively. In my observations it is noteworthy to point out how resilient Indian villages are in functioning as a support system for its own people. Villages are highly self sufficient. For example all traditional agricultural implements were made in the village by craftsmen. Villages run under unwritten rules that dictate appropriate social behaviour among its residents. For example in Amakoni two farmers were fined for tampering with the newly constructed irrigation system. One had breached a canal to get water. He was fined and ordered to repair the damage. The other, out of mischieveness, opened a gate at night causing much waste of water. In a village meeting he openly confessed to the act and was fined. No one actually saw him but suspected him as he had a history of doing such deeds. The penalty of not cooperating with the unwritten rules and mores of an Indian village would have been ostracism. The family would have been expelled from the village which would have dire consequences as where would they now settle. It is such a great punishment, known to all, that the family had no choice but to reveal the culprit. These rules are stronger than those from the PIM act and the more WUA can be run under the village rules the more effective it can be. 

The Team Leader who has the most experience with PIM has identified, in his memos to project staff, the following areas that touch on agriculture as opportunities to further strengthen the WUAs.

1. Chak groupings

We would like the group of chak farmers to coordinate their activities and select varieties of a common maturity and sow in group nurseries as well as transplant at the same time. In other words to act in unison. This is proving more difficult to realize and the results from my perspective are patchy. Farmers know that if they are to grow wheat the rice crop must be harvested in October therefore long maturing rices must be sow and sown early. I submit that the farmer field school training method offers a greater chance to realize this need. If the composition of each training group is composed of chak members we will be able to see through learning rice technologies together whether a group behavior will emerge. I think this is worth testing when the NGOs form their training program. COs are spending much time trying to cajole farmers to behave in unison but their natural instincts are more to act alone. FFS works best with 25 or so farmers. So we must emphasize that such groups be formed with members within a chak. It is also important for the success of the training program that the farmers come from the same social stratum so that they feel free to discuss among themselves. We cannot do otherwise and expect training success through group cohesiveness.

2. Command Area Development

Construction of field channels (tertiary canals) is proceeding very slowly. It seems that farmers are cautious regarding their construction as they have to be built in such a way as not to antagonize those neighbors over whose land they have to pass, thus the neighbors have to voice their approval. This requires both the approval of the panchayat and the WUA Irrigation Distribution subcommittee. The COs have a big job to convince the farmers to construct their own channels as the overwhelming majority think the government will do it.

3. Farmer Training

The delay in the hiring of the NGO will be hard to overcome in terms of meeting our designed targets as we have lost two years. The few COs cannot match the effort of what the NGOs were supposed to do. Their program is to visit several chaks each day. We have developed a rice curriculum for them to use as a training guide. More farmers will probably attend a meeting if they think they will learn something to improve their crop husbandary practices.

4. Irrigation Management 

Most WUAs will save the tank water for the rabi crops. What crops to sow, timing of irrigations, and area to be irrigated need to be determined by the WUAs. In the few schemes where this is being done, farmers seem to be able to manage this. They are not always thinking of saving water however.

5. Soil Testing 

With the closer relationship between CIDP and DoA the WUA farmers are more likely to get their soils tested. We have seen examples where the results have already come because the RAEO and SADO had sent the samples in to the nearest soil testing lab. The only limit now is how many soil samples does the WUA want to send in. 

6. Seed Production/Timely Supply

This area has seen great improvement. Dr Sahu had organized a few groups of farmers who last year purchased certified seed of new varieties not being distributed by the DoA such as Chandrahasani which is resistant to gall midge. In virtually all schemes the WUAs have made bulk orders from as many farmers that want to order seed. Some WUAs have even arranged credit through their local Society for those farmers who do not have cash. In most schemes the rice seed is already in the local warehouses ready to be sold. The DoA is also offering training to farmers who want to become seed growers which will be even a better development as the WUA can then supply its own seed needs with high quality seed. The DoA is also benefitted as they do not have to supply seed to all the farmers that need it each year.

7. Fertilizer and Pesticide Timely Supply

Some WUAs have organized bulk orders of fertilizer and pesticide from those farmers who can pay for it upfront. Both the seed and chemical needs will be easier with farmers that do not have to borrow, which mean the larger farmers. But for the smaller farmers they must wait for the Society to receive the supply so they can avail of the credit. There is now no interest charge so the state government is being very cooperative and supportive of small-scale farmers.

8. Seasonal Agricultural Plan

All the COs have a copy of the crop calendar which they can use to train farmers on when to sow their crops and apply inputs for both Rabi and Kharif seasons.

9. Marketing

All COs are aware of the need to locate the best markets for the farmers. Farmers who grow rice seed will gain higher income than if the grain was sold only for food. Certain varieties of field crops fetch higher prices. Better quality grain will also fetch a higher price but not all farmers will be able to attain this particularly for rabi crops. This is because so few farmers are growing a rabi crop due to the lack of irrigation. 

10. SRI

The system of rice intensification also known as SRI offers great benefit in water savings and will become more important once the irrigation systems begin to function with farmers constructing field channels. This form of rice culture requires a level field, good water control, and available labor. In most schemes the DoA will institute at least one demonstration field of SRI. It is hoped that most farmers will have a chance to see it and talk to the farmer who grew it during the Field Day. It is doubtful if the RAEO can organize the number of Field Days necessary to attract a large number of farmers in each scheme but it is hoped that the Training NGO will be on board by then and will use the demonstration plot as part of their training program Working with the RAEO the NGO can provide the needed support to rally farmers to attend the Field Day.

11. Record keeping/economic analysis 

The Rice Curriculum has one lesson where farmers are taught how to calculate their profit or net returns for both the rice and rabi crops. Mr Nandi interviewed several dozen farmers during farmer meetings to gather this information for the Project. Farmers now need to be trained to do so in meetings. Examples can be utilized for rabi crops from the data that Mr Nandi will be producing in his next report. Of interest is that rice straw and wheat straw have value in most communities and bring in extra income which must be accounted for. With such training it is hoped that more farmers will regularly maintain records of their crop management so that economic analyses can be generated easily rather than by recall after the crop is harvested.

12. Other farm demonstrations 

Demonstrations on the Package of Practices for Rice and Hybrid Rice are also planned in most sites where the DoA is cooperating. Most numbers of demonstrations will be for the rice package of practices which should be one in each village in most sites. That would be perfect for conducting farmer training by the NGO who should take advantage of this development. Less numerous will be demonstrations of a true hybrid. The DoA has reproduced KRH2, a hybrid from Karnataka. These plots can also be featured in Field Days for training farmers as to what hybrids can offer.

XII. CIDP Package B Workshop 4-6 May

Now that the number of COs and SCOs has increased substantially to cover the 25 schemes there is a need for coordination and communication. This is being accomplished by monthly workshops held at Raipur where all the SCOs and COs convene. There have been workshops in 2008 (Sep, Nov, Dec) as well as in 2009 (Jan, Feb Mar). The one that was held for three days the first week of May featured two topics of interest. One was an overview and updating of the marketing activities in the sites. Each site SCO gave a report in his region of the site activites that have occurred and are planned. This took up the first day and part of the second day. The balance of the second day and part of the third day was devoted to Dr Sahu and I where we explained the Rice Curriculum to the COs. Only 8 or so have had any training in agriculture so the Curriculum is meant to be a resource which they can use to learn of the rice technologies that will be in the NGO-led training course. The COs should however be able to undertake agricultural training in their meetings (both formal and informal) even after the NGO and their trainers arrive. Training in agricultural technologies will be a continuous need. In fact the CO can use training as a means of assembling farmers where discussion can also turn to WUA activties. Farmers should be attracted to learn from the COs about agriculture as well as WUA formation and empowerment. COs who can discuss agricultural technologies with farmers become more effective and gain the respect of farmers. All COs were given a copy of the Rice Curriculum which can be studied by them and questions posed to Dr Sahu in his field visits give them the opportunity to achieve that needed level of competency.

Therefore I wrote up an abbreviated version of the Rice Curriculum (Appendix IV) that was developed for the NGO-led training program. The abbreviated Rice Curriculum is in eight sessions, seven of which follow crop development from varietal selection to an economic analysis of the harvested crop at the end of the season. 

The topics included are: 

1. Rice varieties and seed health and quality

2. Water management and field leveling

3. Fertilization and first application of inorganic fertilizer

4. Weeding and control of early insect pests

5. Crop monitoring for IPM

6. Safe and effective pesticide usage

7. Economics of rice production

8. ‘30 Steps’ to Successful Rice Cultivation

The training method being used is for the CO to ask questions to the farmers and allow time for discussion. The questions are written in the text. Each lesson is all scripted so that all the CO has to do is read the lesson. The answers to the questions are given in concepts that are the important part of the curriculum. The Rice Curriculum was developed from the results of the Training Needs Assessment survey where rice technology was centered around important concepts. These concepts are explained in the Rice Curriculum based on the experience of Dr Sahu and myself and our experience with talking to farmers in the sites. 

For example in the first lesson on Rice Varieties the first concept introduced is: 

Concept: If farmer are going to grow a rabi crop after rice then they should not plant late maturing rices. The CO is then asked to have the farmers make a list of the varieties they plan to grow this year and these are listed on poster paper and then each is classified as early, medium or late maturing. Therefore from this exercise the farmers can chose varieties which will allow enough time for a rabi crop to grow.

A PowerPoint presentation was made from the written Rice Curriculum and shown to the COs. As there was much discussion we only had time to present lessons 3,4, 5 (partly only), 7 and 8.

The last lesson entitled ’30 steps’ to rice production is a summary of the most important technologies and concepts needed to grow a good crop of rice. This list was developed over a period of a year and Dr Sahu and I kept adding to the list so that there are now 35 steps. When ASA was on board the COs were not given any information on agriculture and so we are correcting this deficiency as both the NGO and COs should continue to use every opportunity to present technical information to farmers. 

During the Power Point presentation it soon became evident that Mr. Beera has a lot of practical information and as a good speaker who can convey this information to the COs. Mr Tuli had an interesting role to play and as he has a penchant to speak up he made a valuable contribution to ask questions that probably many COs were too shy to ask. Mr Tuli is not shy and the discussions that evolved went a long way in making the information more clear to the COs. It turned out to be a great learning experience. Perhaps in a future mobilization we can present the rest of the information in a similar session. 

XIII. Farmer Adoption of Improved Agricultural Practices

The Team Leader has underscored lack of progress with CIDP due to slower rates of adoption by farmers than was expected according the project design. This can be attributed to a number of reasons. 

Adoption of rice technologies is a slow process as learned by the Green Revolution experience where even introducing new technologies that doubled yield took 8-10 years for > 90% of farmers to adopt in most Asian countries. At first the larger farmers adopted but the small and marginal farmers took longer, as for them changing any practice represents a large risk for if the new practice fails they stand to lose a lot, even their farm. Another reason is that small farmers are not reached by effective extension methods. Learning by listening to lectures are for the more educated farmers. Learning by doing is for small scale farmers with less educational backgrounds.

1. No NGO to Perform the Agricultural Training Program

One of the main reasons for slow rates of adoption, of course, is that we have not benefitted from the planned NGO agricultural training program which should have come on board in 2007 based on the original design. ASA was hired a year ago to provide agricultural but gave only a token effort, reaching few farmers with a training method that was ineffective. There are only two extension methods that our farmers currently are exposed to. One is in meetings where someone like Dr. Sahu, a CO or a RAEO tell the farmers what technologies to adopt such as in our farmer meetings. The second method is the demonstration plot. Each RAEO is supposed to carry out some 20-30 demo-plots each season but in reality most do not take place, and of those that do, the Field Day which is associated with the demo-plot does not. A demonstration plot without the associated Field Day only impacts one farmer, the one who grew the crop. The reality is that more trainers are needed to reach the literally thousands of farmers that are in the CIDP command areas. In our plan we had hoped to train farmers to be trainers but in the slow process of getting a NGO on board has greatly delayed this. The method that I presented would increase the number of farmer trainers in an exponential fashion but with only a few years left in the project we cannot take advantage of the mathematics. At best we can just introduce the concept and perhaps another project would take it on from that point.

2. Under-educated Farmers Need More Contact Hours

The better educated farmers can learn in the classical format of the extension worker giving a talk or showing a demonstration whereas less educated farmers need to learn by doing. There is no learning by doing in the current DoA extension methods with the exception of the Farmer Field School performed by only a few SADOs. But they can only give one class a season thus very few farmers are impacted. I will have to attend one of the FFS sessions of the DoA to make a better judgement as to whether it is a learning by doing mode. In performing demonstration trials farmers are told what to do by  following a recipe of instructions and unless there is regular follow up by the worker the farmers do not always perform as much as desired. If all farmers learned so easily through lectures, then the the job of RAEOs would be more simple. Unfortunately most CIDP farmers are undereducated and thus slow learners. Even when they hear talks by Dr Sahu and the COs in chaks little information is retained. Dr Sahu and I however are training the trainers more than training the farmers. The CO is supposed to learn from Dr. Sahu and then follow up in the more regular chak meetings to re-emphasize the information that is appropriate at that stage in the rice crop. No farmer takes any notes thus they cannot recall from reading as they are not given leaflets or handouts. It is well known that farmers with less education need more contact hours with a trainer, and given their large number and the few trainers that are present, this is not possible to provide the number of hours needed given the present situation. Our talks need to be followed up by the COs to repeat what was said and to make posters where this information can be looked up. Some COs write the summary of the practices on building walls in key public places, usually in the home of TC members. This would seem to be the best method to get the information in writing so the farmers can  read it over and over. This is our plan but let us see if the COs can follow it. 

3. Few Farmers Attend Meetings

No matter what the subject or when a meeting is called only a small percentage of farmers will attend. There is no way to get 100% attendance even if many meetings are called. Thus the average farmer may attend less than a third of all the training meetings and so will only possibly learn a few technologies. The only way to overcome this problem is to write down the information either as a leaflet or as signs placed on buildings. Building signs however can only present some summaries of information while farmers need to learn more detail. We have to wait for the Agricultural NGO who have a budget to make such things as farmer leaflets.

4. Low Attendance and High CO Turnover Rates

It can be noted that more adoption is taking place in the sites where the COs have spent more time with farmers and where the COs have been more aggressive and diligent in meeting farmers. Many COs however cheat and do not stay in the sites for many days in the month. Time and time again we hear from the farmers that say that the only time the CO comes to their villages is when we come. The farmers know the situation. Without the presence of COs the whole project is doomed to miss targets as there is no substitute for being present. The high rate of turnover among the COs, especially the agriculturally trained COs, who opted to join the DoA as extension workers was a big blow. It takes several years for a CO even trained in agriculture to master the package of practices and to gain the confidence of farmers. We had trained some six COs with agricultural background in the first batch that was hired. Only one remains (Kapil Dixit) and he was a late hire.

5. Tribal Areas Need More COs

It has been known that tribal people are more conservative and have stuck to their old ways. They plant long maturing traditional rices and use low levels of inorganic fertilizers. Their main income is from harvesting forest products. They are also less educated and thus less trainable. They will need more contact hours than the number of trainers that we have can provide.

6. Farmers Penchant to Plant Long Maturing Rices in Lowlying Fields

Long maturing rices are preferred by farmers for bottom lands which accumulate moisture .These will dry out more slowly, and thus to prepare the soil for a rabi crop will also be delayed in this land form. We will not get 100% of the area in any crop that has to be planted before 15 November. Also as most farmers have not constructed field channels they are not thinking of sowing rabi crops but to maximize their rice yield and the longer maturing ones provide not so much the highest yield but the most dependable yield as there is more time for compensation. 

7. We need to convince farmers to plant other rabi crops than wheat

Wheat should not be planted on light soils as it needs too many irrigations. Also it should only be planted in the northern part of the state if it can be sown before 15 November. In the more southerly locations the winters are too hot for attaining high yield. Wheat is a temperate crop. We need to stress to the farmers to plant other crops than wheat.  

8. WUAs Only Providing Token Support

WUAs are also slow in organizing as the NGO PIM trainers have not been on board as well as their agricultural training counterparts. The COs can only do so much to fill in for this role. Stronger WUAs can take on more responsibilities in terms of coordinating a training program. The training budget was only retrofitted at the beginning of the project so it is too small to hire the number of trainers that could make a difference even if we find a NGO which is effective. To train small farmers effectively so that they will adopt needs more contact hours between trainer and trainee and a bigger budget for more on-farm trials conducted by the farmers. Contact in small groups is also preferred to mass meeting format that is so common in CIDP. 

9. Farmers Coddled by Government Subsidies

Government subsidy programs act as a disincentive to adoption of CIDP practices. Farmers can earn Rs75 per day in the National Rural Employment Guarantee Authority (NREGA) which was put into place to keep farmers from migrating to the cities in the off season.
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Rajnandgaon District Mandi

30 Apr Thurs 9:30AM left with Dr Sahu and Mr Nandi to Rajnandgaon District to visit Uparwaha Scheme

11AM in Rajnandgaon town we were joined by the SCO Vidya Charan Mishra at the Mandi (public market) Office where we met Mr R.K. Deshmuka, Secretary of the Rajnandgaon Mandi. (telephone 077-44  228122). Our purpose was to find out information on local markets. There is a website in English www.agmarknet.nic.in or email mandi-rjn.cg@nic.in where the daily prices are posted for the major commodities. There are two sets of data: 1) field crops (non-perishable) and 2) fruits and vegetables. There, historical data is given on production and prices for the 73 government markets or mandis operated by the National Information Center (NIC). Each mandi is an autonomous body under the umbrella of the Department of Agriculture.

There are variances in the prices within each commodity such as rice by quality classification as well as uses. For example Mahamaya commands a higher price (Rs100/quintal) as it is used to make the breakfast porridge poha. 

Traders are not organized as such but individually go to the villages to purchase commodities directly from the farmer. We asked the secretary to state his opinion on what commodities are in greatest need. He mentioned that the district has a large cattle feed business and there are a number of processors in the area so maize is needed as well as sunflower. Rice bran oil is also made locally. Farmers could gain by eliminating some of the middlemen in these market chains. We asked what vegetables are needed and he listed all the common ones. For fruit he named mango and banana. But farmers are better off selling to the traders who come to the village to purchase. For the farmer to sell to the mandi they face many extra charges, even some that are illegal, that reduce the price received for wheat for example by Rs76/quintal. These charges range from labor for grading, loading and unloading, weighing, transport (the largest amount) middlemen, security men (to keep foraging cattle out), and an entry fee. The mandi functions to provide a floor price for the area from where traders need to bargain up.

Uparwaha Scheme Rajnandgaon District

1PM we arrived at Bargahi village within the Uparwaha scheme with the SCO Mr. Kulchander Ekka on his motorcycle escorting us. We met the CO Mr.Bhanu Pratap Yadav who had arranged a farmer meeting. Some 20 farmers assembled in an open building next to the road. There was a session of question and answer where Dr Sahu entertained questions from farmers. We also asked about the rabi crop. Only a few farmers grew a rabi crop as the dam site is being worked on, so only those with tube wells could grow anything. One farmer grew 10 quintals of chickpea and received Rs2080 per quintal. He did not know the variety but from queries from Dr Sahu it was determined to probably be JG11. Farmers then asked what they should do to control the parasitic weed dodder which they described that severely affected all rabi crops. Dr Sahu looked it up in the Extension Field Diary and two herbicides were listed: pendemethalin and isoproturan. There may be some cultural control methods as well. This is the first time we have encountered this problem.

We then inquired about the coming kharif rice crop where farmers grow the common rices: Swarna, 1001, Mahamaya etc. Most of their queries were in regard to how to control pests and which pesticides to use. 

The COs were successful in getting farmers to take soil samples and have them analyzed in the Rajnandgaon DoA soil testing lab. Each soil test cost Rs2 paid by the farmers for NPK and pH. We saw the results from two farmers. In both the pH was 7.1-7.2, N was low, K was medium. While in one farm P was low and P was surprisingly high in the other. The soil lab made recommendations to farmers as 100-63-30 and 100-25-30 kg NPK/ha. This was very exciting as in many other schemes farmers never got results back. All got results! Thus this is a good example of a WUA having a group activity to send all of the samples at one time, and the soil lab responded favorably. What a few farmers should do is to send some samples to get the micronutrients tested. This is more expensive (Rs25 per sample) but is still a bargain. Samples should be taken from each soil type from each village then the farmers would have further useful information for such elements as zinc, sulfur, boron, magnesium, manganese, iron etc. We expect that especially zinc deficiency will be found in some sites. 

We gave information to the farmers that in the coming kharif rice crop the COs would begin a training program of some 5-6 sessions. The farmers were thankful for this.

At 3PM we moved to Uparwaha village and to the panchayat hall were some 20 farmers assembled including some women. As this was a tail end village most of the farmers used the occasion to remind us that they do not have irrigation water yet and what could we do about that. The project has begun fixing the system so it seems odd that such questions would be put forth as the WUA should have told its members when the farmers can expect the R&U to be completed. It seems that they did not have this information. So the site is rainfed direct seeded biasi cultivation. Yields were 3-4 t/ha which is very good for rainfed rice. Common rice varieties were Swarna, Sona Mashuri, Mahamaya etc but no one is growing hybrids. The main insect pests are caseworm and stemborers. We asked about field leveling and farmers asked us ‘who could level their fields!’ All of these agricultural give-away programs have spoiled farmers into thinking the government will do everything for them. According to the farmers some locations are 4” deep while some are 12” in the same field.

The farmers could name the extension worker Sunil Kumar but he comes only infrequently and according to the farmers does not give useful information. Farmers facing problems go to the extension office in town to ask someone or rely on input dealers. They also mentioned that they learn mainly from each other. Farmers expressed great interest in receiving a training program that could be even 7-10 days’ duration.

Indira Gandhi Agricultural University

1 May Fri Dr Sahu, Mr Nandi, the Mr Beera DDA went to IGAU where we looked up resource persons that could give us information on marketing.

We met Dr Gupta of Agricultural Economics Dept who took time off from giving a lecture to his class to entertain our questions. It was only because of Dr Sahu’s presence that he consented to see us on such short notice. Chhattisgarh is a food deficient state and many commodities are imported from neighboring states thus presently there is an insatiable market for almost all commodities. Dr Gupta mentioned wheat as being very attractive as local traders pay above the government price for local supply as otherwise they have to pay a high price to have it imported. 

Amakoni Scheme Mahasumund District

7 May Thur Dr Sahu and I went to Amakoni arriving 10:45AM with the SCO Sanjay at his new home in Bopdipur village. 

The R&U work is ‘declared over’ by WRD but according to the farmers the work has not finished as many planned repairs were not made to the dam site and canals. 

Farmers are slowly constructing field channels. For each field channel, the farmer must submit a plan to his TC member who takes it to the panchayat for approval. The request is taken up with the WUA to ensure that those farmers whose land is involved in the path of the channel have given permission. Field channels are normally one foot wide so this is not such an imposition and can be built on the rice bunds. Thus application to build needs approval from both panchayat and WUA. Two applications are now before the panchayat. 

Two disputes are before the Dispute Resolution Subcommittee as a result of farmers tampering with field channels. One breached the structure to take out water illegally while in another case a mischievous person opened a gate at night and wasted water. Both were resolved following unwritten village rules for such behavior. Penalty would have been expulsion from the village which has long term dire consequences for families so each paid fines. These are village rules.

We reviewed the last kharif rice crop with farmers where blast disease was quite common. In the state in general the late and staggered plantings last year led to a rise in pest problems compared to an average year. Farmers who followed Dr Sahu’s advice to apply 5-7 kg K/acre at a cost of Rs7/kg were able to quell the disease. This year therefore it is recommended that the farmers treat their seed with a fungicide (Thiram or Bavistin). As this is a more economical way through  prevention. The state government has a 100% subsidy on such fungicides this year. Hybrid seed comes already treated with 75% Thiram.

We wanted to visit the DDA in Mahasumund to go over the agricultural subsidy programs. There also is a budget for establishing crop demonstrations and we would like the DoA to set up some in our sites. Such demonstration plots that follow our package of practices can be an effective extension tool where the COs can show the farmers what a field looks like that follows our recommendation. Perhaps the WUA can help set these up as a part of the training program. SRI would be another example of such a demonstration. The DoA is particularly interested in promoting SRI. SRI however should be recommended for areas of assured irrigation as it is not a rainfed technology. It requires much labor and thus may be more suited for small scale farmers. 

Sanjay said that Amakoni is visited by the Senior Agricultural Development Officer or SADO and an agronomy professor of IGAU who happen to live here. The SADO is the block level Agricultural Development Office which is the most basic unit of organization of RAEOs. The RAEO who used to serve Amakoni died a few years ago and has not been replaced so these two will go a long way to make up for this deficit. The RAEO who is supposed to cover Amakoni lives 50 km away and Sanjay has never seen him. Another technology to test is seed treatment with PSB which is a bacterium similar to Rhizobium but acts to release phosphorous from the soil thus its name of Phosphorous Solubilizing Bacterium. It is being used in Maharashtra with great effect on all crops. I do not know how it performs in flooded rice soils however. We need to talk to someone in IGAU and Dr Sahu knows of a Dr. Gupta who is a specialist in this field. 

Soils have been tested in the past from some 25 samples which were analyzed in Raipur and the results were returned. Zinc deficiency had been detected in the mainly matasi soils of Amakoni. 

Other demonstrations of the DoA are quality seed production from foundation seed. Dr. Sahu has succeeded in organizing some key farmers in Amakoni who last year purchased certified seed from the IGAU Seed Production Unit. One of these varieties, Chandrahasani, is now very popular and Sanjay has organized more farmers this year (many are small farmers) to procure seeds through the DoA in Mahasumund where 400 quintals have been requested. This request is before the DDA in Mahasumund. In fact Sanjay, the WUA President, and TC members make regular visits the DoA office in Mahasumund to report on the agriculture of Amakoni. The WUA was able to convince the Society to provide credit to the farmers to purchase seed through their office. This has eliminated a large roadblock that emerged in previous years where farmers had to put up cash or not get their seed order. Now the Society has institutionalized it. Credit is provided at a very low 4% which should attract more farmers to follow suit. 

Farmers not using certified seed are recommended to soak their seed in 17% salt solution that will remove unfilled and small grains. Farmers undertake winnowing to do this however and it is too troublesome for most farmers to adopt this practice. Besides salt is now expensive (Rs10/kg). Thus only a few farmers use the salt soaking method. Many will however treat their seed with a fungicide to prevent blast. The Society is getting better regarding receiving adequate supplies of fertilizer on time for farmers to use. 

3PM we went to Banjarbara hamlet
Farmers are only beginning to harvest groundnut which is planted on the sideslopes with rice on the bottomland. The crop is looking better this year as stands are uniform and weeds are controlled with few exceptions. Irrigation on these small bunded fields is every three weeks and there are two persons in the turnout that decide when to irrigate and everyone follows their decision. The farmers have relatives in Basna near Sarapali that grow groundnut in the kharif. They go there and get the seed. They do not know the names of the varieties but one has white kernels while the other is reddish. After harvest they will return the seed they borrowed from their relatives who will use it in their upland kharif crop. This is a nice system and avoids the problem of securing seed. None of the farmers treats seed with Rhizobium or PSB. In some fields the farmers broadcast vegetable seed so one can see Amaranthus and okra plants lightly interspersed. Seed is dibbled into furrows and the stands are good. The yield looks also good on the bunchy varieties, as Dr Sahu pulled up some plants. 

Kotari Scheme Raipur District

1:30PM we went to Kotari Scheme which is only 10 km from Amakoni. During the dry season a shortcut road can be used. In the wet season a longer route of 50 km is required. Kotari is actually in Raipur district. The CO Amitab Das Gupta was in Kharkara today so we met the WUA president Taku Ram Sahu

Kotari is a village some 700 years old. There are 10 villages with WUA membership of 2,100 farmers with a command area of 1,275 acres. The tank holds 25 feet of water. R&U is going on but the WRD engineers do not talk to the farmers who are dissatisfied with the quality of the work. It is more patching than repairing. There was no ‘walk through’ with the farmers as the WUA president has never been informed of such an activity. In fact the president has expressed his dissatisfaction in the form of a letter signed by many farmers and he is going to give it to his MP. The contractor also has not paid over 500 laborers for their work. The president paid Rs10 per page to have his letter typed which he showed us. As the construction was ongoing on the dam itself the 16 feet of water in the reservoir was never used. Only some farmers grew ‘seepage paddy’ near the dam.

We interviewed the president on rice production practices. The common rice varieties are MTU 1001, MTU1010, MTU1008, Swarna, Mahamaya, and IR36. The low lying fields are always sown to long maturing varieties. In such fields groundnuts or sunflower will have to be grown as they will be harvested too late for wheat. Farmers are adamant in following this practice which is hard to change. In addition wheat is not meant for matasi soils as too many irrigations are required. 

The farmer applied 1.5 bags of DAP, 2 bags of urea, and 0.5 bag of MOP per acre as his fertilizer regime. That is 154-80-36 kg NPK/ha compared to 80-50-30 that we recommend. The N is far too much as is P but K is okay. The president has never used zinc fertilizer. The last topdressing is at booting some two weeks too late thus fertilizer timing needs improvement. Rice yields range from 15-20 quintals/acre which is a respectable 3.6- 4.8 t/ha. The local Society has a distribution center in the next village. 

Weeds are a big problem according to the farmer. Major weeds are Echinochloa (sama) grass and broadleaves. He uses herbicide Satthi (2,4-D?) and Almix. We need to make recommendations on herbicides as labor for weeding is becoming harder to get in most sites. The main insect pest is brown planthopper. Hopperburn occurs in October just as we have seen elsewhere. Each spot of hopperburn comes from one female that migrated from S. India (Tamil Nadu or Kerala where they grow three rice crops) on the monsoon winds. After four months one female can potentially beget some 1 billion descendants, plenty to cause 20-50 m2 patches of hopperburned (dead) rice. This is possible as there are few natural enemies noted in fields so if the level of mortality is 20% that leaves 800 million in the field from one female. There is not much that can be done to prevent this. As there are few resistant varieties the only hope for farmers is to monitor their fields to pickup these hopperburn hotspots before they result in death of the plants. Spraying should only be in the hot spot areas. The farmer sprays either 505 which is a mixture of chlorpyrifos (50%) and cypermethrin (5%) or Confidor which is imidocloprid (17% formulation). For the latter he mixes 7 ml per 15-liter sprayerload and makes 8 refills per acre. That is a spray volume of 40 liters/acre or 100 liters/ha. The spray volume is three times too low for a full grown crop and the dosage applied is 0.025 kg ai/ha which is ten times too diluted. Using insecticides, he is wasting his time and money with no possible benefit. 

The farmer stores his rice for two years before consuming just as Dr Sahu does as the cooked older rice is non sticky and has a fluffy texture. 

Balar Scheme Raipur District

Mon May 11 9:30AM to Kasdole in the Balar Medium Scheme with Dr Sahu. We met two COs and the SCO at the WRD guesthouse at 11:45.

The SCO Pankaj Mishra oversees the four COs at the site. Only two were present as Manoj Pradhan (covers 6 villages) was in a bus accident yesterday and is hospitalized returning from home where he went to get some more money as the COs have not been paid in two months. Milind Chandrakar (9 villages) is on leave to attend a wedding. Present were Ms Sandhya Dewan (8 villages) and Gandhi Patel (9 villages). There are 34 villages but two are dropped as they are now out of command.

R&U is 70% completed with work still needed on the main canal. How much area can be irrigated is unknown as no farmer has begun constructing field channels. The farmers expect that WRD will do it despite so many statements to the contrary in WUA meetings. The tank is now empty.

The WUA has formed the following subcommittees:

1. Water management

2. Finance

3. Training

4. Conflict resolution

5. Work

6. Social audit

Soil testing

The site has worked with the WUA to take 63 soil samples that will be given to the SADO office in Kasdole to give in turn to the Raipur Soil Testing Lab. The soils will be analyzed for both macro- and micro-nutrients. They expect the results in two months. 

Seed quality

Working with the SADO office of the DoA in Kasdole the farmers have requested 382 quintals of seed that will be distributed through the Society. The following varieties are being procured:

· Sona Mashuri – long maturing

· BPT3291 – long maturing

· IR36 – short maturing

· Mahamaya – medium maturing

Farmers are not thinking of growing a rabi crop and are only thinking of a single rice crop thus their preference for long maturing varieties is to get the highest yield. Before they will grow a rabi crop they will have to see others do it in their area. They will wait for the WRD to construct the field channels for them!

Relations with DoA

The site COs have gone to great lengths to link up with the Department of Agriculture in the SADO office in Kasdole. There are four RAEOs, including one a lady in the scheme. Dr Sahu will ask Mr Beera to follow up in connecting with the DoA. He has not been to Kasdole yet.

The site COs are assisting WUA farmers to avail of the DoA schemes. For example in the rabi season 63 farmers got electric pumps on a subsidy, the amount depending on their caste and farm size. Marginal farmers got 100% subsidy while larger farmers got only 25%. Zinc sulfate is subsidized 50% all year. There are crop minikits which have 4 kg of seed and the needed fertilizer for rabi and vegetable crops. They also have a growth regulator Agromin that promotes flowering in vegetables. Four WUA farmers signed up for the biogas program. The Horticultural Department is offering citrus and mango saplings as well as vermicompost.

A number of farmers have expressed interest in becoming seed growers and there is a DoA program for them to be registered. 

On the issue of WUA making bulk purchases of fertilizers and pesticides there is only talk now but no action. 

Insect pests are brown planthopper which was important in the 2008 kharif with stemborers and gall midge following. 

1 PM visited Charaoda village where farmers grew wheat on 25 acres from a bore well with a 10 hp pump. 

Wheat yields averaged 11.5 t/acre or 2.76 t/ha. Two varieties were tested Lok1 and GW322 with the Lok1 as the higher yielder. Wheat was sown a little late (Nov 27). The farmers followed the package of practices regarding seed rate and fertilizer. They also made compartments to irrigate smaller units resulting in more efficient use of water. The capacity of the bore well is 25 acres. Farmers have had experience growing wheat for 7-8 years and the certified seed came from DoA. All the yield will be consumed at home. Farmers intercropped their wheat with mustard and gave four irrigations. Mustard had some aphids but the infestation was subeconomic. Weeds were controllable. 

Rice was transplanted in July by biasi and harvested in Nov. While the workers were harvesting, the farmer plowed the field for wheat the same day. If wheat were sown earlier then a higher yield would have been expected. In Gej in N CG the winter is longer and cooler which are conditions most favoured by wheat. But this past rabi had a short winter and quick onset of hot weather. In the CG plains sowing before mid Nov is a must, but as seen few farmers can achieve this goal. They also seem satisfied with mediocre wheat yields perhaps they have not seen higher yielding ones. Farmers however like the long maturing rices Swarna and Sona Mashuri. 

SADO office Kasdole

At 2:30PM we visited the Department of Agriculture SADO office in Kasdole. We met PK Dhritlahere a Technical Assistant as the Senior Agricultural Development Officer Mr. DN Sharma was in Raipur securing 1,700 quintals of rice seed. Last year the procurement was 1,600 quintals. The varieties being procured are:

· BPT327 fine grain long maturing

· MTU1001 long maturing

· MTU1010 early maturing

· Mahamaya medium maturing

· IR64 early maturing

· Hybrid KRH2 (Karnataka Rice Hybrid) multiplied by IGAU

Seed should therefore be in the Societies on time.

The RAEOs will put out 50 package of practices demonstration trials, 20 SRI trials, and 10 hybrid trials with KRH2. All are 1 acre fields. The only improvement we can offer for the package of practices is the second top dressing which should be a week before panicle initiation. The farmers apply around 45 d after transplanting before booting which is too late. We hope to teach the RAEOs the panicle initiation stage. 

Pests last year according to Mr. Dhritlahere were brown planthopper (30% loss), stemborers (3-5% loss) and gall midge (no loss). Bacterial leaf blight caused 50% loss and blast < 5%. All of these loss figures are gross overestimates. 

According to Mr. Dhritlahere farmers normally harvest 18-20 quintals/ha of rice or 1.8-2.0 t/ha while the demo package of practices yields 4.0-4.5 t/ha (twice the yield). Hybrids yield 5.0-5.5 t/ha where seedlings 12 d are transplanted.. The DoA does not take yield cuts so these yield figures are guesses. Farmers’ yields are undoubtedly higher than the DoA reports. 

Another DoA program is the Seed Bank where farmers can exchange their seed for that of certified seed. There is a limit of 100 kg per farmer and can only be done every three years. There are 165 farmers in the scheme exchanging 138 quintals so this program is very popular. This would only be required if the farmers did not secure certified seed through the DoA in the WUA consignment.

The site COs have a crop calendar. 

4PM we went to Semaria village to meet the farmers in the center of the village.

We found out that a lady RAEO distributed minikits last year. No farmer has seen a demoplot nor attended a field day among the 20 farmers in attendance as a kind of impromptu focus group. Dr Sahu asked to see the rice seed of farmers to note quality and results were mixed. Some had very poor quality while others were adequate.

Farmers also discussed their predilection for long maturing rices as they are in a single rice crop mentality, not a rabi crop one.

Bilaspur District DDA

May 12 Tues at 9AM Dr Sahu and I headed for Bilaspur. We met Mr Nandi who came in from Calcutta and Mr Beera who was at the Dept of Agr office.

The DDA was at a meeting but Mr Beera talked to a number of staff. His idea now, which I strongly support, is to have the farmers sow red gram (ahar) pigeon pea on the rice bunds. He estimates that 10% of the area in rice fields is taken up by the bunds so why not make them productive. This is a common practice in a number of Asian countries and I have seen soybean, green gram, and pigeon pea grown intensively on much smaller bunds. He figures over a year the farmer can benefit from 2-3 quintals/acre or 480-720 kg/ha. Mr Beera wants to make model villages in a number of our schemes and will instruct the RAEOs to support this change. 

Pondiguma Scheme Bilsapur District

2:45PM we headed for Pondiguma scheme in Poldi village and met the WUA president Vijay Upadhaia. On the way we stopped by the SADO office and picked up a RAEO Mr. SS Kumar. Mr Beera discussed the intercropping of rice bunds with the WUA president and promised to get minikits with pigeon pea seeds to Project farmers willing to take this up. He instructed the RAEO to support the project and secure the minikits. Mr Beera is very realistic and knows he will have to follow up on this in the coming months to make sure the minikits were distributed and that farmers sowed seeds. Mr Beera is also interested in forming Progressive Farmers Associations in the schemes where farmers meet socially to share and learn of new technologies in their regular meetings. 

The soil is khanhar clay soil and in the transplanted rice crop they can get a very respectable 6 t/ha. Dr Sahu and Mr Beera discussed the possibility of a seed production program. The main pest problem was brown planthopper. Soil testing has never been done. There is currently no CO in Pondiguma. 

We interviewed three farmers regarding wheat yields which ranged from 4-5 quintals/acre (1-1.2 t/ha). The variety GW322 fetched Rs10.50/kg. They intercropped with mustard which yielded 360 kg/ha. Wheat yields are low because of the late planting at the end of December. 

Bilaspur Tank Raigarh District

Wed May 13 left at 8:30AM for Raigarh. Arrived at 12:30PM and met Durjyodhn and the new CO Kanhu Charan Sethy and Mr Patel the WUA president.

We were met by representatives of the local SADO unit for the Dept of Agriculture headed by 

1. Devendra Singh Tanar SADO Karsiya block (tel 9424190215)

2. Nripray Dunsena RAEO Block Kharsiya (983592318)

3. Lekhram Dunsena (tel 9406332644)

4. Locpal Siddar RAEO in the scheme

The promised full cooperation and set out the following program of activities:

1. Rice package of practices demoplots (5)

2. Hybrid rice demoplot (3) with KRH2

3. SRI demoplots (10)

4. Groundnut + sesame intercrop (1) upland

5. Soil testing for 150 samples for micro- and macro elements

6. Seed production course offered by the Coordinator of the Seed Corporation Office in Raigarh for 10 farmers from each of 3 villages (30 ha)

7. Farmer field school course given by the SADO (20 weeks meeting every Monday)

8. Specials to give lecture trainings to the farmers coming from the KVK with all expenses paid by DoA

9. Progressive Farmers Club

10. Seed treatment subsidies

The DoA staff seemed very sincere and highly willing to cooperate. Mr Beera had visited Raigarh just a few weeks ago and arranged this for our Project. We have him to thank.

R&U is 80% complete and many farmers are making field channels. 

The wheat crop in Bhubdepur village was planted late 22 Dec with Lok1 variety. Yields ranged around 7.5 quintals/acre or 1.8 t/ha. Mr Nandi took economics data by having the farmers enumerate all of the operations taken on the crop and then putting a value on each. Hired labor was separated from family labor. The amount of hired labor represents the value of the rabi crop to generate local employment during the rabi season and is a good indicator of the benefit to the community. I also asked him to calculate how many Rs per day the farmers earned over the four month period of the rabi crop. 

It was rumored that farmers were getting 18 quintals in Namapara village just at the edge of the command area at the tail end, but they have bore wells. We went there to check it out and found that the maximum yield was closer to 12 quintals/acre or 2.9 t/ha, but ranged as low as 8 quintals. We estimate that the yield potential of wheat is 4 t/ha so we have a ways to go to lift it up. These farmers had dolsa soil rather than khanhar soil in Bhubdepur village which is a lighter texture. Both are good soils. In Namapara farmers planted at a higher seeding rate, planted earlier, and also used some FYM plus more inorganic fertilizer to explain the higher yield. The CG plains sits at the southern end of the range of adaptiveness of the climate to wheat in India. Some years such as the past winter produced a short winter. As wheat is a temperate crop it suffers from hot weather during the latter growth stages. We should look for alternative crops such as chickpea, sunflower or groundnut which do not have such limitation. On the other hand the Bilaspur farmers seem to have mastered the art of irrigating rabi crops as they all make small compartments so that the irrigation is confined to a small area for more water use efficiency and even distribution. 

Rice yields on the 2008 rice crop ranged from 18-20 quintals/acre or 4.3-4.8 t/ha which are respectable and we estimate the yield potential is 5.5 t/ha. The most common rice is Swarna. They harvested in the first week in November. A farmer who treated his seed with Bavisitin escaped blast fungal disease that was common in the 2008 crop. This year the COs want to have all farmers treat their seeds with Bavistin. 

We returned to Bilaspur in the late afternoon for the 4 hour journey.

Thurs 14 May 9AM to Raipur arriving 12:30PM

Chhura SADO office

1:30PM left Raipur for Kharkhara scheme picking up Mr Beera on the way. Arrived at Chhura town and the SADO office at 3PM. We were joined by the SCO Pankaj Mishra and the CO Amitabh DasGupta.

Rabi rice was seen to be widespread on the road to the site even with combines harvesting. There are over 2000 acres planting in the whole block.

We met the WUA president Mr Narendra Tiwari and RAEO BK Tiwari for discussions led by Mr Beera on obtaining support from the DoA in the kharif rice crop. The following were agreed upon:

1. SRI demonstration (3)

2. Rice Package of Practices demonstration (10)

3. Hybrid rice demonstration (10)

4. IPM Farmer Field School

5. Soil Test for 41 samples for macro and micronutrients

6. Minikits of pigeon pea to plant on the rice bunds

7. Progressive Farmers’ Club

8. Farmer seed production

Kharkhara Scheme Raipur District

Rabi rice yields 30 quintals/acre or 7.2 t/ha. In the kharif hybrids yielded 36 quintals or 8.6 t/ha. Kharif rice is 75% transplanted with the rest rainfed biasi. Mahamaya yielded about 24 quintals/acre or 5.8 t/ha in the kharif. These are very high rice yields. The DoA takes yield cuts of 25 m2 area for their yield determinations which is a good size.

The RAEO seemed very knowledgeable and according to him farmers get low yields because

1. Field operations are not done at the right time

2. Cannot hire labor due to not having funds or no labor available

3. Farmers hesitate to use a seed treatment as they do not see the need, so prevention is not in their behaviour pattern. 

The main rice pests last were blast (including neck blast), stemborers, and caseworm (on late plantings). Blight was not important nor was brown planthopper or gall midge.

The main soils are matasi and dolsa. There is no use of zinc. 

Durg District DoA Office

May 15 Fri 10AM to Durgh with Dr. Sahu, Mr Nandi to DDA office

In Durg we met two SCOs Mr. Kulchander Ekka and Vidyha Charan Mishra as well as the CO Chabilal  Sinha. We also met Mr Beera who introduced us to RL Dhrandhar the DDA. Coming from a farm family and being young he is a dynamic DDA wanting to improve the farm situation in his district. We had a one-hour discussion on how to make improvements in agriculture over a wide range of issues. He wants a project to build small tanks to raise groundwater levels so farmers can pump using sprinklers. We told him our project was repairing old systems. He has a program where he has enlisted 1800 farmers throughout the district to be ‘farmer friends’. They will receive special training from the RAEOs. Each has a card with socio-economic and demographic data which he will use as a baseline. In the future he will see if there are any changes in the socio-economic condition of those farmers including income and adoption of new agricultural practices. He also has a group of 600 youth where they will put on a fair in June. He would wish there was more coordination with WRD. He has asked them many times to tell him with amount of water in each tank what rabi crops should farmers grow. He has never got an answer. We explained PIM and the WUA concept to him. He also is concerned about having inputs more available on time and has requested more godowns to store them but the government has not approved his idea. Regarding allowing RAEOs to place demonstration plots and programs in the CIDP schemes he said they already had their program finalized therefore he could not guarantee they would place them in our schemes. Somehow he felt CIDP was competing with DoA and questioned our motives. Fortunately there is good cooperation at the local level.

Charbhatta scheme Durg District

3PM we reached Charbhatta scheme on the road to Bherakhar and met the CO Rupendra Shandilya in Pathari Khurda village.

We interviewed a group of 10 farmers assembled there. The scheme has a command area of 330 ha with 600 farmers in the WUA. 

Dr Sahu and Mr Nandi interviewed several farmers. They have tubewells and so have been growing many rabi crops for a long time after rice. As this area is somewhat elevated and blast is of particular importance as according to the farmers the fields are full of dew in the mornings during the rice crop. This is ideal for blast which needs wet leaves to sporulate. We recommended Bavistin seed treatment. Dr Sahu also found out that farmers do not apply fertilizers in the proper way. Some of them apply all the fertilizers at one time rather than apportioning them over three applications. This is a basic error which we need to correct soon. Over 90% of farmers grow long maturing Swarna.

SADO office Chhulkhandan Rajnandgaon District

The SADO office for Durg is in Saja but we did not visit there. The scheme actually straddles both Durg and Rajnandgaon districts so we had time only to visit one SADO thus travelled to Chhulkhadan in Rajnandgaon District to the SADO office headed by SDO Mr. GPN Nag to introduce the site workers who would visit him soon to set up the DoA program there including the standard range of demonstrations and activities on offer this 2009 kharif rice crop. We arrived at 5:45 PM and saw a stockpile of pesticide sprayers. A standard knapsack sprayer normally costs Rs1184 and a motorized mister sprayer is Rs5172 which are available a half price to farmers. This is a pulses belt with soybean, chickpea, green gram as well as mustard. The pulses should be treated with Rhizobium as well as PSB seed treatment.

We returned to Raipur at 10PM.

19 May Tues 9:30AM left for Baikunthpur with Dr Sahu and Mr Nandi arriving 5:30PM. Meeting with SCO Ashwami Kumar Das and CO Tapon Bose in Awas Hotel

Baikunthpur SADO office

We briefly met the SADO Mr Hatokshwar who will set up 8 demos for each of Amhar and Geg.

KVK Baikunthpur

On May 19 in the early afternoon we stopped by the new KVK that just opened last June. There are three young professional staff headed by  VJ Jain who is a horticulturalist and by a person in Extension and one Agronomist. They are all inexperienced but are enthusiastic. They undertake demonstration trials and last year had several (wheat and potato). They select locations based on PRA surveys and are only now finalizing their first PRA for rabi crops. They have one jeep. They are too new to be trainers/ lecturers that the WUAs would invite. They need more experience first. They could place demonstration trials in our villages however. I had my pendrive with me so I downloaded some of our reports for them. Especially interesting to them was our Training Needs Assessment and Rice Curriculum.

Amhar Scheme Koriya District

The CO is Prem Narayan Paswan. Amhar site is 60% finished with R&U with the main canal lined and is in the most favorable situation regarding the ability to irrigate a rabi crop. The cooperation with the DoA has been smooth as 100 farmers will have their soils tested for both micro- and macro-nutrients in Bilaspur soil lab. 46 farmers have requested certified seed from the DoA and the seed has arrived and will soon receive 14 quintals total. These farmers will then serve as seed suppliers to the WUA next year 2010 from the harvest of this 2009 kharif rice crop. 

19 May Tues 10:00AM. Our first meeting was in Amhar village organized by the CO Prem Naravan Paswan where we were joined by a TC member. As there were three weddings today not all farmers could come, but a crowd of 20 eventually showed up. Mr Beera first gave a background of the DDA programs and a motivational talk. This was followed by Dr. Sahu who talked about the last rabi season and the kharif rice season ahead. One farmer harvested wheat at 3.7 t/ha. Mr Nandi did an economic analysis of wheat.

At 11:30AM we moved to Sanara Para a hamlet of Amhar village where we were joined by the RAEO Mr Niraj Jaisawal (tel 940779174) who graduated last year from IGAU so he is new on the job. He mentioned that as many of the farmers are tribal people there is a special subsidy Rs43,000 for tube wells. Mr Beera and Dr Sahu gave their presentations and Mr Nandi interviewed a farmer who had 30 decimal field of Pusa Bold mustard that averaged 7.3 q/acre. He earned a profit of Rs9336/acre and a Benefit:Cost ratio was 1.9. This is close to the cutoff point of 2.0. Any B:C ratio > 2 should be highly accepted by farmers. Only parrots are a problem in mustard growing. Another farmer harvested 21 q/acre of rice last season (5 t/ha) growing MTU1010. 

Geg Scheme Koriya District

The two COs are Tapon Bose and Ms Jayashree Kale. Geg is divided into the Right and Left Bank Canals, respectively, that indicate two different main canals. The R&U is only 40% complete on this medium scheme. Farmers in the Right Bank have requested 250 quintals of certified rice seed and the Left Bank farmers have requested 300 quintals. Some 50 farmers will have their soil tested in Bilaspur by the DoA. 

19 May Tues 3:30PM Kharwat village on the Right Bank coordinated by Tapon Bose. Mr Beera and Dr Sahu gave their talks. Wheat was planted in the first week of January and the yield of the farmer was 5 quintals/acre (1.2 t/ha). In doing the economic analysis Mr Nandi noted that the straw has a value as well (Rs3/kg or Rs300/quintal). The same would be true for rice where straw is valued at Rs1000/1500/quintal. We had neglected this aspect in our economics training module on rice.

6PM we met farmers in Orgye village. They are refurbishing a DoA building to be the WUA center. Dr Sahu gave his talk. In discussing wheat the farmers had tried a number of varieties including GW366, MP40 and DL788. GW366 yielded 13 quintals/acre (3.1 t/ha) whereas DL788 yielded 14 quintals (3.4 t/ha). It turned out that the DL788 field was in fact the demonstration plot of the KVK. It was sown in mid Nov with line sowing and followed the recommended practices including four irrigations.

We then inquired about the rice seed orders it seems that the farmers in this village last rabi crop had placed an order for seed with the DoA as did many farmers based on the COs organization. However when the seed arrived they did not want to pay for it. The DoA became upset with this development. They have not made any order for rice varieties this year as they had taken advantage of the rice seed bank program last year. The seed bank program can only be taken up every three years. They should use their own seed for this and next year. Dr Sahu said that his impression was that farmers are not following our package of practices in this village based on their questions. Brown planthopper is a problem from time to time.

Wed 20 May 9:30AM Amapara village on the Left Bank under Jayashree Kali who just returned from leave.

Mr Beera left us so we are now three. We travelled with the SCO Ashwini to a schoolhouse where we met some 20 farmers. Dr Sahu gave a talk on rabi crops and kharif rice while Mr Nandi elicited information to perform economic analyses on rabi crops from several farmers. It was apparent that we are in a tribal area now as the motivation of farmers according to Dr Sahu was more lax. They are easily content to accept whatever harvest comes. The highest wheat yield was 7 quintals/acre (1.7 t/ha). All planted in late in December-January. They said it was very hot from mid growth of wheat to harvest time as the winter cold was only one month this year. They plant mostly early and medium rices except in the low lying areas where they plant long maturing ones. As they wait until the last field is harvested before turning to a rabi crop, this pushes wheat sowing too late. Low wheat yield came from the late planting and unsure irrigation delivery that caused drought stress. For such farmers we need to replace wheat with groundnut or sunflower which can be planted later.

Tribal farmers still use low levels of inputs and are not motivated to push up the yield ceiling. The government has spoiled them with subsidies and free food. They basically sow their crop and then harvest with little management performed in between. They listened very politely to Dr Sahu give a talk on the management of rice including seed treatment. Mr Nandi asked them some questions on what Dr Sahu had said after he was through and there was a long silence. They had retained very little to nothing of what he said. In no talk given by Dr Sahu or other CIDP person did I ever see a farmer take notes. All our efforts in our visits seem only to produce a general awareness. Our talks need to be followed up by the COs to repeat what was said and to make posters where this information is written down. Some COs write the summary of the practices on building walls in key public places, usually in the home of TC members. This would seem to be the best method to get the information in writing so the farmers can  read it over and over. This is our plan but let us see if the COs can follow it. Less educated farmers need more contact hours with trainers. Less educated farmers need extra effort on the part of our trainers to instil the ideas and transfer these ideas into practice. I really doubt if we can devote such needed efforts in our project without  a rigorous training effort that involves learning by doing not learning by listening!

11AM Charpara village. Dr Sahu elicited a long list of rice varieties they planted last year. Many were traditional rices and it was like visiting farmers from 50-100 years ago. 17 Safri, Chenlai, Jiraphool, Kalinga, Karani, Nunga and Chiraenfly are all traditional rices. MTU1010, IR36 and IR64 were even released over 25 years ago whereas the other are from time memorial. Again tribal farmers with low motivation to improve were met. We asked them how long their harvested rice can feed their family and they said only 6 months from farmer sizes of 2 acres. Then they must find work. Many work for NREGA which pays Rs75/day and one family member can join where they are given work for a minimum of 100 days per year. They also can buy rice cheaply so their rice needs are met by the government thus there is no need on their part to improve their own rice culture.

There was no rabi crop as R&U is not completed yet. After discussions some of the farmers agreed to purchase some new rice varieties from the DoA so the CO made a hasty order with the TC member. Kali evidently was not able to do this until today. She has 14 villages covering 2000 acres, more than a RAEO and cannot spend much time with these farmers. As tribal farmers we need greater number of COs each with fewer villages than the norm as we are dealing with more conservative farmers that require more training time and contact hours to change.

Ghunghutta Scheme Koriya District

The CO is Ashwani Dewangan who was not present as he was on leave. Some 26 farmers have supplied soil samples for testing in Bilaspur and 23 quintals of certified seed are ready to pick up by farmers wanting to become seed growers. 

20 May 2PM in Bicrampur village. 

We met some 15 farmers in a schoolhouse. The area is highly forested and the soil is matasi (sandy). Again this is a tribal belt where farmers are not highly motivated to increase yields. The R&U was very disappointing in the eyes of the farmers as the WRD never discussed anything with them and have not designed the irrigation system correctly thus it will not serve the farmers even when completed.

All the attempts to grow a rabi crop have failed due to termites. The highest wheat yield is 2 quintals/acre or 0.5 t/ha. They even applied a Lindane seed treatment but the wheat was mostly killed by 6 weeks after transplanting. Groundnuts are also killed. The only crop that can yield anything is mustard but even so termites heavily damage it as well. It would take a research effort that we can not carry out to determine what crops and practices the farmers should follow given the termite problem.

Common rice varieties are MTU1010, IR64, and Jiraphool (a long maturing traditional). Farmers use low levels of inorganic fertilizer and harvest low yields.

21 May Thur Left Baikunthpur at 9AM arriving Ambikapur 11AM and met SCO Akhyaya Kumar Swain

Banki Medium Scheme Surguja District

1 PM farmer meeting in Srigarh village Banki Scheme with COs Prakandh Kumar Mugal and Harish Dravekar. Each CO has 10-11 villages. There are two WUAs: Katkalo and Kargi Sogce. There are 33 chaks but over 100 outlets. Present at the meeting were TC members and the Panchayat President Dharampal Ram. The meeting was well attended and was held under a mango tree.

There was no rabi crop as R&U is still going on. The only rabi crops were in Sarvati village where farmers have tube wells on a small area where they grew wheat, tomato, chilli, ladys finger. Banki sits right next to Ambikapur which is a ready market for all crops. So this site has good potential. Three years ago the farmers grew wheat and sorghum with irrigation but now due to the R&U have to  wait. 

There is a request between the WUA and WRD to release water 15 June for community nursery building. The most common rice varieties are IR36 (> 75% of farmers due to high yield of 20-25 quintals/acre (4.8-7.2 t/ha), uses less water (early maturing), yields well in both upland and lowland fields, and has fewer pests and diseases and has a good taste), MTU1010, Sona Mashuri, hyrbids, Jiraphool, Badsha- bhog (the last two are long maturing traditional rices). 

The meeting was taken over by the SCO who discussed rice package of practices. The COs gave a demonstration of how to clean the seed with 17% salt in a bucket of water. Many small, unfilled and diseased grains were removed to the surprise of farmers. As the seed was wet after removing from the bucket it could be treated with Bavistin or Thiram fungicide before drying. This is a nice system. The farmers then inspected the two piles of the good seed and bad seed.

One of the TC members gave a testimonial of sowing certified seed, in lines in two directions, 15x20 cm spacing between lines, one seedling per hill and doubled his yield from the year before.

A summary of the package of practices is written in ink on the walls of buildings throughout the scheme. It costs only a few Rs to purchase the ink and farmers let the COs write on the wall. This is better than the paper posters that we had originally planned for displaying the package of practices. No farmer takes notes during the talks and we do not give a leaflet at the end of the training so there is nothing written down so farmers otherwise have to depend on their memories for learning the practices which we know is not the best method. Writing a summary on the walls of well placed buildings overcomes this problem to a great extend. This is crucial for technologies such as salt treatment where farmers need to measure out the correct amount of salt per volume of water (170 g salt/liter water)

We asked a farmer with 2 acres how long the rice lasted in his house after harvest and he said 10 months with a family of six. His yield was 10 quintals/acre or (2.4 t/ha).This is much better than in Geg with the tribal farmers but could be improved even more with irrigation.

The WUA arranged fertilizer delivery of a bulk purchase to ensure timely arrival. Last year the fertilizer was late and farmers had to purchase it on the black market for Rs320 instead of Rs 250 per bag.

4PM Bagawati Dive village meeting with farmer group outdoors in the village center.

Present were TC members including one woman. We could see the package of practices written on the wall of one building in the village center and some 20 farmers showed up. Akhyaya again gave the training. He is a very good trainer and repeats the information and also elicits responses from the farmers. However he is covering too much material as we only want the training to include only those practices which are relevant at the time of training. Also Hindi and Chhattisgarhi are not his native language and he uses Urdu words sometimes that confuses the farmers and he gave the wrong dose of salt. One of the trainers is from Chhattisgarh while the other is from Orissa. The Chhattisgarhi CO should do most of the training as he can relate better with the farmers by using appropriate language.

He repeated the salt treatment demonstration to the interest of farmers. 

The farmers mentioned they had a broadleaf weed in their upland chickpea fields which was very hard to control. Dr Sahu gave a recommendation of a herbicide he read from the DoA Extension Diary. He will check with IGAU pulse agronomists regarding this problem and dried a sample of the weed.

DDA Office Ambikapur

3PM visit to DDA Surguja Mr. SA Pasad with Dr Sahu and the SCO. He is a new DDA as the old one was suspended for corruption. The SCO built good relations with the DoA and works with the RAEOs in the villages and built the relation at the SADO level. Mr Murani is the head of the SADO and will give monthly/weekly FFS training to farmers.

	
	Banki
	Darki
	Jagnnathpur

	Soil samples
	185
	12
	56

	Rice seed grower registration
	8
	2
	2 (including women)

	SRI demoplot
	4
	2
	2

	Rice package of practices demoplot
	2
	1
	1

	FFS
	
	1 in model village or Murka
	

	Certified seed ordered by WUA farmers
	50 quintals
	20 quintals
	20 quintals

	RAEOs
	4
	1
	1


The SCO meets regularly with the RAEOs who taught him how to do the salt treatment and other technologies. They even gave him two DoA diaries that give all the recommendations. The Banki WUA invited the DoA to attend the General Body Meetings

Darki Scheme Surguja District

22 May Fri 11AM to Damodarpur village where we met the CO Shekhar Kumar Santoshwar and 15 farmers under a banyan tree for a meeting.

The WUA has been quite active and got the WRD to alter its design for the canals by building up a rock wall preventing erosion along the banks from filling the canal. The first contractor was replaced. They also irrigate tail first.

There was only a small area planted to rabi crops where farmers harvested 7-10 quintals/acre (1.7-2.4 t/ha). They missed the last irrigation so the quality of the grains was affected and the price which it was sold was reduced from Rs1080/quintal to Rs975. As a result the crop did not turn a profit. They also do not sell straw so that could not be added to the income. One farmer was able to sow his wheat in mid Nov and got the highest yield.

Most farmers transplant their rice and use improved practices of young seedlings, 3 seedlings per hill, 15-20 cm spacing between hills with the early maturing IR36 being the most preferred variety. Discussion turned to salt treatment after a demonstration by the SCO. Here the farmers presoak their rice seed for 8 hours before sowing the nursery and in such case after the salt treatment which should be done in the late afternoon before sowing the nursery the seeds can be soaked overnight and then treated with fungicide just before sowing. Salt is added 170 g/liter or 1.7 kg/10 liters. Non-iodized salt is only Rs3-4/kg at the government subsidized price. The farmers also said that the seed from the Society was not always high quality so that training seed growers is important here.

Jagannathpur Scheme Surguja District

4PM we met in Manpur village at the tail end and the CO Kapil Dixit was present and had assembled the farmers in an open area.

There are only two villages in Jaganathpur but there are 11 hamlets. We saw that the summary of the package of practices was written on the wall of a TC’s home at no cost. The WUA is asking 30% contribution by farmers who wish to order their seed and fertilizer from a bulk purchase. Kapil is organizing farmers into seed producers with the help of the DoA. The RAEO has given several talks to the farmers, one on vermicompost and Nardef compost making. Two farmers adopted Nardef as a result.

Discussion ensued with the farmers being questioned by Dr Sahu on their high rate of seeding which is twice that recommended. Farmers only apply a minimum amount of FYM in their nursery and we appealed for a higher amount so that the roots of the seedlings when pulled would be less torn and the seedlings could recover faster.

There was only a small rabi area for those farmers with tube wells. They planted wheat with WH147 and Lok1 varieties and harvested about 10 quintals/acre (2.4 t/ha). Wheat was sown the last week in January. Rice yields average 3.0 t/ha so the farmers need to raise them with improved practices. 

Deogaon Scheme Mahasumund District

25 May 4PM Dr. Sahu and Mr Nandi met the CO Rajesh Tikariha at Bhitidih village
The R&U contractor has stopped at about 75% completion as he could not get more labor. The main canal still needs to be repaired. NREGA program is competing for labor locally. The farmers are not happy with the work so far as the mixture in the cement was not rich enough and curing was not done properly.

The CO has good relations with DoA at the SADO in Pithora town nearby. There are two COs in the 10 villages in the scheme. There will be 3 rice demonstrations, 3 SRI demonstrations, and 1 hybrid demonstration in the scheme villages. Seed production training will be given to one farmer from the scheme and 1 FFS is scheduled. Farmers can avail of 30 kg rice seed packets composed of new varieties and a fungicide seed treatment provided. The DoA has a different seed bank program where the farmer is paid the monetary difference between the value of certified seed and the farmer’s seed.

We gave the CO a copy of the rice curriculum and we asked him what he is supposed to do with it. He was not sure as he left the CO workshop early where this was explained. We informed him that he should teach farmers rice culture following the curriculum and package of practices. He has agricultural background and is from CG. There are 9 chaks and he goes to one or two a day to meet farmers. 

There was only a small area devoted to a rabi crop where sunflower, wheat and some vegetables were grown. 

The farmers said that yesterday they were visited by a chemical company representative who was pushing two herbicides and an insecticide as well as Pioneer hybrid seed PHB71. He gave a lecture to the farmers, dropped off high quality colored leaflets, and will establish a demonstration plot with the hybrid. One of the leaflets had a rice leaf color chart with 7 shades of green. This was better than the one we print and multiply with the color printer.

DuPont has two rice herbicides:

1. Almix 10% metsuluron methyl + 10% chlorimuron ethyl spray

2. Londax 0.6% bensulfuron methyl + pretilachlor 6% granule

DuPont also has a new insecticide Coragen for stemborers, armyworms, and leaffolders

Another insecticide is called Fortera.

We talked to a TC member who was also the Postmaster. He has 20 acres and harvests 4.5 t/ha crop. So there are progressive farmers in the area. He also grows a hybrid onion to sell. Buyers come to his home to purchase. The most common varieties are MTU1001, Mahamaya, and Swarna.

SADO Office Lakhanpuri, Kanker

26 May noon arrived in Lakhanpuri town and met the SCO Samarjit Barik who took us to the nearby SADO office.

We met the SADO VK Sajbheje and several of the 16 RAEOs in the block including Mr Gupta who is in horticulture. We discussed demonstrations. They have not received their quota of demonstration trials yet but last year had 30 on rice package of practices, 14 on SRI, and 12 hybrid. They do not have a Field Day as such but budget Rs5000 for two days of training associated with each trial. They expect to get 50 farmers each training day. They also had one FFS for 14 weeks on rice for 30 farmers. Each FFS is a combination of lecture and demonstration. Demonstrations include going to the field and netting insects. 

We asked the staff what they felt were the constraints to high rice yields in their area. The reply was economical, many are loan defaulters and cannot get credit, and they re-use their own seed too often. Soil is tested in the Mobile Van laboratory. They have set up a model village outside of our command area. Zinc deficiency is common and some farmers apply. The main pest problems are gall midge, stemborers, brown planthopper, and bacterial leaf blight.

Markatola scheme Kanker district

1PM we assembled a farmer meeting outside under a tree in Markatola village with the CO Lakhanlal Bawanthade. The farmers were preparing for a wedding and food was waiting so we did not spend much time. 

R&U is 70% complete as the scheme is small. But there was no walk through nor contact with WRD or the contractor so the farmers are not satisfied with the design of the upgrading. There was no rabi crop last season but a number of years ago some grew groundnut. The soil is matasi and boulders can be seen sticking up from the rice fields.

Farmers grow a wide range of rice varieties spanning traditional and reaching the new hybrids. The most common is Swarna but also mentioned were Bhokawa, Daow, Dubraj, Vokra, Chitri, MTU1010, MTU1001, and hybrid 6444. Seeding rates are very high: 36 kg/acre for biasi culture and 30 kg/acre for transplanted. This is about three times what is required.. Rice yields average 2.4-2.9 t/ha.

The RAEO later joined our group and it was the first time that the farmers had met him! He lives in Kanker so seldom comes to the field. He offered a seed exchange program for 10 quintals for the most poor farmers. N and P are highly deficient with K as moderate according to soil tests. The RAEO had set out SRI demonstrations with one seedling/hill, spacing 6-8 inches, seedlings 12-14 days, line sowing in two directions and the field drained. These are all SRI practices. They do not use the rotary weeder however and rely on post-emergent herbicides such as Almix (metsulfuron) spray or Londax (bensulfuron methyl + pretilaclor) granule.

3:30PM in Bharakachar village in a schoolhouse to meet farmers.

The common rice varieties of farmers are HMT, Swarna, Sona Mashuri, IR36, IR64, MTU1010, MTU1001. Swarna yields 3.3-3.8 t/ha.

Farmers have a gall midge problem. There are no seed growers among the farmer nor is there any training. Their fertilizer timing is late by two weeks for both the first and second topdressings which is quite significant. They can recognize physiological maturity and know if they harvest late that there will be more brokens in milling. They do not know their RAEO. 

Appendix IV. Rice Curriculum for CIDP Farmers

Each time you call a meeting with farmers bring one of the lessons with you that is the most timely for the current field operations. For example the lesson on varieties should be introduced 3-4 weeks before establishing the kharif rice crop whereas at mid growth stage one of the lessons on pest management is pertinent.

First lesson -- Rice varieties and seed health and quality

The first lesson should be scheduled 3-4 weeks before sowing the kharif crop

Varieties

Have the farmers make a list on draft paper of all of the common varieties they are currently growing in their area and list them in groups as to: a) early maturing, b) medium maturing, and c) late or long maturing

Ask the farmers if they are going to grow a rabi crop if they should choose to plant early, medium, or late maturing rices. Ask them to respond why.

Concept: If farmer are going to grow a rabi crop after rice then they should not plant late maturing rices

Ask the farmers which of the varieties they listed are too long for a good rabi crop to be grown

Ask the farmers to classify each variety listed as to whether it is a) traditional tall variety, b) high yielding semi-dwarf, or a c) true hybrid.

Ask the farmers what is the difference between a high yielding semi-dwarf and a true hybrid as to whether the harvested grains can be used for seed.

Concept: True hybrids such as Pro Agro 6444 are produced in such a way that the seed is infertile and cannot be used for sowing a following crop, thus the seed must be purchased each season.

Some varieties such as Swarna are said to be susceptible to pests and diseases while a variety such as Mahamaya is said to be resistant to gall midge. Explain what is meant by susceptible and resistant characteristics. 

What is meant when we say that a variety is tolerant to a pest.

Ask the farmers to name any other varieties that are resistant to any pest or disease. 

Concept: A resistant variety produces chemicals which are like pesticides that kill the pest. A susceptible variety does not produce such chemicals and will suffer yield loss. A tolerant variety is susceptible but will still obtain high yields in the presence of pests. Swarna is said to be tolerant which is mainly due to being long maturing and it can outgrow the pest damage (in other words it can compensate from pest damage). No variety is resistant to all pests but only to a few at most.

Concept: The following varieties are resistant to the following pests:

Insect pests:

Gall midge (Mahamaya, MTU1001 Chandrahasani)

Brown planthopper  (MTU1001, Chandrahasani)

Whitebacked planthopper (Mahamaya)

Diseases: 

Bacterial blight (Bumbleshwari)

Blast (IR64)

Drought tolerant (Poornima, MTU1010, Mahamaya, Kranti, Shyamla)

Activity: Make a poster of the rice varieties that farmers will sow and give the crop maturity as early, medium, or late and also indicate which varieties are resistant to a pest. Display the poster in a public place in the village after the lesson ends.

Seed quality

We now discuss how to obtain high quality and healthy seed.

Ask the farmers how many years they can keep re-sowing their harvested seed. 

Ask the farmers what are the problems that occur if they keep re-sowing harvested seed year after year?

1. Small seed. How is this caused and what happens if such seeds are sown?

Concept: Small seed is only partially developed and will produce a weak plant and yield low. Such weak plants take up soil nutrients and space in place of a stronger and higher yielding plant.

2. Off-color of brown spotted seed. How is this caused and what happens if such seeds are sown?

Concept: Such spotted seed is probably infected by a fungal disease and the fungus will grow inside the seedling and result in low yield. Inspect your seed before sowing to eliminate such seeds. Place the seeds on a table and manually remove bad seed.

3. Unfilled grains. What is the problem if unfilled seeds are mixed in with good seed?

Concept: Unfilled grains are infertile seeds that will not germinate and their presence results in a low plant stand thus they should be removed before sowing

4. Weed seeds mixed into rice seed. What are problems if this occurs?

Concept: One of the sources of weeds in rice fields is contaminated weed seeds.

5. Off types or varietal mixtures. What are the problems if this occurs?

Concept: Mixtures are mostly caused during threshing when seed from several farmers is mixed. This can also occur from seed germinating from a former crop that remained in the rice soil for several years.

Ask the farmers what are the ways to avoid these causes of poor seed.

Ask the farmers what is certified seed and what are its characteristics?

Concept: Certified seed was grown under careful supervision where the above problems have been removed and avoided.

How can a farmer know that the seed is certified?

Concept: The term certified seed is stated on the label of the seed package or bag.

What can farmers do to get certified seed quality themselves?

Concept: Seed can be cleaned by soaking the seed in 17% salt solution. That is 170 g of salt per liter of water (1.7 kg salt/10 liters). Normally if farmers soak their seed for 8 hours before sowing in the seedbed they should do the salt treatment in the late afternoon and treat with fungicide just before sowing the seedbed the next day.

Concept: Mixtures can only be avoided by selecting seed at harvest from a field where plants of another variety were removed from the field before harvest.

Concept: Treating the seed with a fungicide such as Thiram, Hinosan or Bavistin can control most fungal diseases such as blast. Certified seed usually is treated with a fungicide. Read the label of the seed container to verify this.

Construct a seedbed or seedling nursery

Seedbed area should be one-tenth of the area to be transplanted. Apply FYM at 1 kg/m2 to incorporate it into the soil during plowing of the seedbed. Puddle and level the land properly. Make 1-2 m wide strips with 30 cm wide drain channel between beds. Soak the seeds for 8 h. Treat the seeds with fungicide. Sow the seeds in the seedbed at 50-60 g/m2 depending on seed size. Visit the beds daily and maintain water in drains.

Second lesson – Water management and field leveling

This lesson should take place 2-3 weeks before transplanting.

The first step to effective water management and irrigation water conservation is to achieve a level field as much as possible.

Ask the farmers what are the disadvantages of achieving a level field. 

Concept: Benefits of level fields are 1) water savings, 2) better weed control as high-lying areas may not be flooded, 3) lower seedling mortality due to deep water in other parts of the field, 4) better distribution of broadcast fertilizer particularly urea which dissolves in water thus gets evenly distributed, 5) some parts of the field being too dry and other parts too wet leading to uneven crop growth, 6) better control of termites (they survive in high areas but are killed in level fields that allow water to cover the entire field)

Ask farmers to describe ways that they follow to achieve a level field. 

Concept: Leveling means scraping the soil from high sides and depositing the soil to low sides. In scraping the soil, the farmer will need to apply higher quantities of compost to the scraped area to replace topsoil as well as be aware of possible zinc deficiency in the scraped area as a result.

Ask the farmers how flood water controls weeds.

Concept: A flooded field prevents oxygen from entering the soil which triggers weed seeds to germinate. 

Have the farmers discuss the ideal water depth for seedbeds.

Concept: Even in the seedbed water depth is important. Seedlings that grow in deeper water produce long leaf sheaths and resulting weak plants. Weak seedlings have poor growth right after transplanting and recovery is slow. Long, droopy leaves of poor seedlings tend to stick to the mud when transplanted. Long leaf sheaths can also mean less light will penetrate to neighboring plants. Good seedlings have more and bigger roots and the plants weigh more.

Ask farmers what the ideal water depth should be from the time of transplanting to the end of the tillering stage and onto harvest.

Concept: For best tillering and root growth a newly transplanted field should the farmer keep the soil saturated just after transplanting for 3-4 days and then maintain 4-5 cm water depth during the active tillering phase. After that it can increased to 10 cm and then drained two weeks before harvest.
What is the effect of ponding rice plants in 20 cm of water?

Concept: Deep ponding results in reduced root growth and fewer tillers being produced both leading to lower yields.

Discussions with farmers showed that many believed that is was helpful to the rice crop if the field water were replaced regularly during the season. Reasons given were to prevent insect pests and diseases, improve crop growth, cleanses water of dirt and water weeds, improves tillering, while a few stated that it aids in lowering paddy water temperature. Farmers believe new water brings in fertility and protects roots from rotting.

Concept: Changing the water regularly wastes irrigation water and it is unnecessary and thus it is undesirable to engage in this practice.

Third lesson – Fertilization and first application of inorganic fertilizer

This lesson should take place 1-2 weeks before transplanting. 

Ask the farmers why does rice need fertilizer to be added each crop?

Concept: When grain and straw are removed from the field, so are the soil nutrients that entered those plants which now must be replaced before the next crop

Fertilizer takes two forms: organic and inorganic. 

Organic fertilizer

Ask farmers what are the different kinds of organic fertilizers that the farmers know?

Concept: Organic fertilizers are made from plants, either alive or dead. Common organic fertilizers are a) animal manure (FYM) plus straw which is called compost, b) vermicompost where worms are added to FYM to make high quality compost, and c) green manure which are live plants plowed into the soil (can even be weeds pushed into the soil during weeding).

What is the function of compost and organic fertilizer?

Concept: Organic fertilizer supplies mostly carbon and some nitrogen but can also supply some minor elements depending on the source of plant material. Carbon is the main ingredient in plants aside from water. Green plants produce carbon by photosynthesis combining carbon dioxide gas in the air and water in the presence of sunlight and water. 

To supply the nitrogen needs of rice 8 tons (16 carts) per acre would have to be added each crop. Very few farmers can supply this. Compost contains only a little phosphorous which therefore must be added by inorganic sources.

Inorganic fertilizer

Ask farmers what are the kinds of inorganic fertilizers or nutrients?

Ask what is their role in crop nutrition. 

Concept: Crop nutrition is the food of plants, and inorganic nutrients are necessary for plants to grow. Organic fertilizer only contains small amounts of these necessary nutrients thus they must be supplied by the farmer. The major nutrients are 1) nitrogen, 2) phosphorous, and 3) potassium. 

Concept: Nitrogen (known as N) is present in the air and soil and needs to be applied to rice each season even if compost is used. Urea is pure nitrogen as 46% concentration. But is also present in DAP (18% nitrogen) and in mixed fertilizers such as 12-32-16 (where it is 12%). Nitrogen is easily dissolved in water and after applied to the field flows to the roots where it is taken up into the plant.

Concept: Phosphorous comes from rock (mineralized bird manure) and needs to be applied to each crop each season. It does not readily dissolve in water thus must be applied into the soil before or during a tillage operation so that it is in contact with the roots. The major sources of phosphorous (known as P) are SSP (single source P) which is 32% pure and in DAP where it is 46% concentration. In 12-32-16 it is 32% concentration.

Concept: Potassium (known as K) is often present in the soil. A soil test will determine its concentration and in many areas does not need to be added. Like P it is not water soluble and thus must be incorporated into the soil mechanically so that it is next to the roots. It comes from muriate of potash (MOP) (60%K) and in 12-32-16 is 16% concentration. 

There are also other minerals that are needed by plants but as they are needed in smaller amounts are called minor nutrients. Ask the farmers to name any that they know. 

Concept: The most minor nutrients are a) zinc, b) iron, c) sulfur, d) calcium, e) magnesium among 10 or so important ones. The most commonly limiting in rice is zinc. Zinc deficiency causes leaves to turn brown and plants become stunted. The symptoms are often confused with blast and blight diseases. Dr Sahu will show you affected plants in the fields so that you can learn to recognize this symptom. If it occurs in your field you will need to apply zinc each crop but it is needed in small amounts such as 10 kg zinc sulfate/acre. It can be applied to the soil in a seedbed at 400 g/m2 of zinc sulfate.

Concept: Rice, as with people, need a balanced diet of nutrients that need to be applied in adequate amounts at the proper time in the crop development. This is why inorganic fertilizers need to be applied 2-3 times and longer maturing rices need the extra application.

Should the same amount of compost be added to all soil types? Which soil types require more compost? Ask the farmers these questions.

Concept: The recommended practice is some 4 t of FYM compost per acre but as it lasts some 4 years one should add some 1 t/acre each year, this is two cart loads. Higher rates will be needed for matasi soils which have the least organic matter.

The recommended rate for inorganic fertilizer is 33 kg N-21 kgP-13 kg K /acre split into three applications. All P & K and 8 kg N would have been soil incorporated into the soil during land preparation as the first application. At tillering 13 kg N is broadcast as the second application and the same amount is broadcast 5 days before panicle initiation (PI) as the third application. PI is determined by dissecting tillers in the reproductive stage and farmers need training to identify this stage in rice. Dr Sahu will show you this stage in the field but it occurs before booting.

The recommended inorganic fertilizer rates have been made into charts for the major types of fertilizers where dosages can be determined for different field sizes. 

The timing of the two other applications will be given in subsequent lessons.

Fourth lesson – Weeding and control of early insect pests

This lesson should take place 2 weeks after transplanting.

Weeds

Ask the farmers how weeds contribute to low rice yields.

Concept: Weeds compete with rice for light, space, water, and nutrients. The food that goes into the weed plants is taken from rice plants which weakens them. Weeds that grow above the canopy cause highest losses by reducing sunlight to the rice needed for production of food.

Ask the farmers where ricefield weeds come from.

Concept: Weeds enter the field in irrigation water, in FYM, stray cattle entering the field, from soil from rented tractors, and from weeds growing on the bunds.

Ask farmers how important it is to weed the seedbed.

Concept: Weed control begins in the seedbed in transplanted rice as transplanting weeds with rice seedlings causes high losses. Bundles of seedlings containing weeds when transplanted cannot easily be removed by hand nor controlled by herbicides.

Ask farmers why it is important to control weeds early in the crop?

Concept: Weed control is a long term project not only to minimize weeds in each crop but not letting them reproduce so that their seeds can multiply to affect future crops. Weeding should begin in the third week after transplanting. 

Concept: Bundling weeds and pushing them into the rice soil acts as an organic fertilizer or green manure to benefit the rice crop. The bundling prevents weeds from growing.

Ask the farmers when they should top dress urea in relation to the timing of weeding.

Concept: Urea application should always be done on the day of weeding, but not days before, as you want only the rice crop to benefit from nitrogen.

The fertilizer charts will give information on the amount of urea to use in topdressing (second fertilizer application) at tillering for the size of your field. You should make a chart giving these dosages for all farmers to see by posting it in a public place in the village.

Early season insect pests

We will now discuss some early season insect pests.

Concept: Insects such as moths, butterflies, beetles, and flies pass through egg, larval (worm), pupal and adult stages

Concept: Chitri banki refers to the rice caseworm where the worm that eats rice leaves lives inside a rolled up rice leaf floating on water. The worms cut the tips of rice leaves which naturally roll into tubes into which the larvae crawl. The worms prefer to feed on rice in the early growth stages. The worms rest during the day and crawl up the rice plants to feed on the leaves at night. The worms scrape off the green tissue of leaves and all that remains are the white veins so the damage appears as a white color. As the worms float in their cases overflow from rains carry them downstream. As one walks through such fields often the bright white moths fly when disturbed.

Ask the farmers where chitri banki are likely to be found a) the top of the slope, b) mid slope, or 3) in the bottom lands.

Concept: Chitri banki is a threat especially those fields in the bottom lands as they concentrate there after being washed down slope. The characteristic damage symptom is leaves cut off at the tips as with scissors at a right angle and the green tissue is scraped from other leaves turning them white.

Ask the farmers to relate their experiences with chitri banki including methods used for their control.

Concept: If you have chitri banki problems each year try placing metal or nylon screens at the inlet of your field to prevent the worms to enter with the floodwater.

Concept: As with most rice pests their numbers build up from the early to late season thus late planted fields are most attacked.

Concept: As young rice plants readily recover from minor leaf removal it is not advised to spray insecticide until 15% of leaves show evidence of feeding. If this ETL level is exceeded, apply Confidor at the rate suggested on the Pesticide Chart.

Concept: Armyworms are defoliators that are found in large numbers in patches and crawl up the plants at night to feed. Their worms are larger than chitri banki and they feed at night removing leaf tissue. They also can become highly concentrated but in portions of field.  The same 15% damaged leaves ETL guideline is used as is the same insecticide if this level is exceeded. It is best to spray late in the afternoon when the worms will begin to climb up to feed.

Concept: Weedy fields encourage armyworms thus weeding deprives them of a favorable habitat. 

Concept: Termites are soil dwellers and live in rice bunds. The larger the bunds the more termites can live there. Termites die in flooded fields as they nest in the soil, but in non-level fields the termite workers can forage for rice plants during periods when the fields are dry.

Concept: Termites eat the roots of rice and can kill whole hills but the damage is usually confined to a few hills only and they pose no threat to attack the whole field

Ask the farmers to relate their experiences with termites including methods used for their control. What soil type are termites likely to reside in.

Concept: Sandy matasi soils are the likely location for termites as they are better drained.

It is futile to attempt to control termites and when rains come the fields will be flooded killing them.

Fifth lesson – Crop monitoring for IPM

This lesson should be given 4 weeks after transplanting. 

It is recommended that farmers form groups and inspect fields together once a week looking for signs of pests, soil problems, etc. The CO can assist in showing how crop monitoring is carried out. It is better to recognize a pest before it causes loss than after.

Stemborers are moths whose young in the form of worms feed on rice tillers. They feed only on rice.

Concept: One of the most common rice pests are stemborers. Stemborer worms feed on the internal tissues of tillers to block the flow of nutrients and water flowing up and down the plant. When they are larger they sever the tiller causing deadhearts. A deadheart is a wilted tiller. Worms feeding on the internal tissues of emerging panicles sever their base to cause whiteheads. A whitehead is a dead panicle. Pull the tiller out of the plant and split it to see the worm inside at the base of the tiller.

Ask the farmers their experience with stemborers and control methods.

Concept: Newly hatched larvae bore into the rice plant  but normally the skin of the rice plant is very hard due to the build up of silica (sand) taken by the roots from the soil. But the rice crop has two periods where it is most vulnerable to larval penetration. The first vulnerable stage occurs during tiller elongation while the second is during panicle elongation. In traditional rice the plants are more susceptible as because they take more time to elongate because they are taller. Shorter plants take less time thus fewer larvae enter the plant. Newer varieties also tiller more to overcome the loss from dead tillers. Grains from whitehead damaged plants shift their nutrients to new tillers.

Gall midge pest is a fly whose immature worm damages tillers and in this way is similar to stemborers

Concept: Gall midge prefers permanently wet areas that sustain its alternate host -- wild rice. Damage done by the larva is similar to that of stemborers in killing rice tillers and preventing panicle formation but the tillers do not wilt but instead resemble onion leaves which are hollow and silver in color.

Concept: Early planting normally escapes severe attack and there are several varieties that show resistance and should be sown in perennially damaged areas.

We recommend weekly monitoring of the field for both of these pests.

Concept: Have the farmers in each chak get a used bicycle tire. Beginning the third week after transplanting (or the fifth week after direct seeding) toss it into the field. Do this on a weekly basis, three samples per field. Straighten out the tillers that are bent over from the tire to decide which lie inside and which are out. Just count the number of deadhearts and onion leaves together. As pest populations are not evenly distributed you will need to repeat this twice more to give three samples. Add total of each of the three samples. The ETL is 15 damaged tillers from both pests together.

In field A the total is 4 + 3 + 6 = 13. This is below 15 which would be an average of 5 per sample. Therefore do not apply insecticide and sample again next week.
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First application First top dressing Second top dressing

Basal 
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20-25 days later

1 week before panicle initiation 
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/

DAP

MOP 
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/

Urea Urea MOP

Acres Kg Kg Kg Kg Kg

1/4 0.25 13 5 6 6 1

1/2 0.5 25 10 13 13 3

3/4 0.75 38 15 19 19 4

1 1 50 20 25 25 5

1-1/4 1.25 63 25 31 31 6

1-1/2 1.5 75 30 38 38 8

1-3/4 1.75 88 35 44 44 9

2 2 100 40 50 50 10

2-1/4 2.25 113 45 56 56 11

2-1/2 2.5 125 50 63 63 13

2-3/4 2.75 138 55 69 69 14

3 3 150 60 75 75 15

3-1/4 3.25 163 65 81 81 16

3-1/2 3.5 175 70 88 88 18

3-3/4 3.75 188 75 94 94 19

4 4 200 80 100 100 20

4-1/4 4.25 213 85 106 106 21

4-1/2 4.5 225 90 113 113 23

4-3/4 4.75 238 95 119 119 24

5 5 250 100 125 125 25

6 6 300 120 150 150 30

7 7 350 140 175 175 35

8 8 400 160 200 200 40

9 9 450 180 225 225 45

10 10 500 200 250 250 50

11 11 550 220 275 275 55

12 12 600 240 300 300 60

13 13 650 260 325 325 65

14 14 700 280 350 350 70

15 15 750 300 375 375 75

16 16 800 320 400 400 80

17 17 850 340 425 425 85

18 18 900 360 450 450 90

19 19 950 380 475 475 95

20 20 1000 400 500 500 100

1

/ Basal means applying before the last plowing in land preparation.

2

/ Muriate of potash, remove 5 kg for second top dressing

3

/ Panicle initiation stage determined by tiller dissection

Based on a dosage of NPK = 80-50-30 kg/hectare or 33-21-13 kg/acre
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First application First top dressing Second top dressing

Basal 

1

/

20-25 days later

1 week before panicle initiation 

3

/

Urea SSP

MOP 

2

/

Urea Urea MOP

Acres Kg kg Kg Kg Kg Kg

1/4 0.25 4 16 5 6 6 1

1/2 0.5 9 33 10 13 13 3

3/4 0.75 13 49 15 19 19 4

1 1 17 65 20 25 25 5

1-1/4 1.25 21 81 25 31 31 6

1-1/2 1.5 26 98 30 38 38 8

1-3/4 1.75 30 114 35 44 44 9

2 2 34 130 40 50 50 10

2-1/4 2.25 38 146 45 56 56 11

2-1/2 2.5 43 163 50 63 63 13

2-3/4 2.75 47 179 55 69 69 14

3 3 51 195 60 75 75 15

3-1/4 3.25 55 211 65 81 81 16

3-1/2 3.5 60 228 70 88 88 18

3-3/4 3.75 64 244 75 94 94 19

4 4 68 260 80 100 100 20

4-1/4 4.25 72 276 85 106 106 21

4-1/2 4.5 77 293 90 113 113 23

4-3/4 4.75 81 309 95 119 119 24

5 5 85 325 100 125 125 25

6 6 102 390 120 150 150 30

7 7 119 455 140 175 175 35

8 8 136 520 160 200 200 40

9 9 153 585 180 225 225 45

10 10 170 650 200 250 250 50

11 11 187 715 220 275 275 55

12 12 204 780 240 300 300 60

13 13 221 845 260 325 325 65

14 14 238 910 280 350 350 70

15 15 255 975 300 375 375 75

16 16 272 1040 320 400 400 80

17 17 289 1105 340 425 425 85

18 18 306 1170 360 450 450 90

19 19 323 1235 380 475 475 95

20 20 340 1300 400 500 500 100

1

/ Basal means applying before the last plowing in land preparation.

2

/ Muriate of potash, remove 5 kg for second top dressing

3

/ Panicle initiation stage determined by tiller dissection

Based on a dosage of NPK = 80-50-30 kg/hectare or 33-21-13 kg/acre
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Second top dressing

First application First top dressing 1 week before 

Basal 

1

/

20-25 days later

panicle initiation 

2

/

iffco Urea Urea

MOP 

3

/

Acres Kg Kg Kg Kg

1/4 0.25 16 7 7 1

1/2 0.5 32 14 14 3

3/4 0.75 48 20 20 4

1 1 64 27 27 5

1-1/4 1.25 80 34 34 6

1-1/2 1.5 96 41 41 8

1-3/4 1.75 112 47 47 9

2 2 128 54 54 10

2-1/4 2.25 144 61 61 11

2-1/2 2.5 160 68 68 13

2-3/4 2.75 176 74 74 14

3 3 192 81 81 15

3-1/4 3.25 208 88 88 16

3-1/2 3.5 224 95 95 18

3-3/4 3.75 240 101 101 19

4 4 256 108 108 20

4-1/4 4.25 272 115 115 21

4-1/2 4.5 288 122 122 23

4-3/4 4.75 304 128 128 24

5 5 320 135 135 25

6 6 384 162 162 30

7 7 448 189 189 35

8 8 512 216 216 40

9 9 576 243 243 45

10 10 640 270 270 50

11 11 704 297 297 55

12 12 768 324 324 60

13 13 832 351 351 65

14 14 896 378 378 70

15 15 960 405 405 75

16 16 1024 432 432 80

17 17 1088 459 459 85

18 18 1152 486 486 90

19 19 1216 513 513 95

20 20 1280 540 540 100

1

/ The rate will be: 1) basal  19-50-25/ha , 2) 30-0-0 for each top dressing

2

/ Panicle initiation stage determined by tiller dissection

3

/ Muriate of potash, remove 5 kg for second top dressing

Based on a dosage of NPK = 80-50-30 kg/hectare or 33-21-13 kg/acre

iffco is 12-32-16
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Insecticides  Fungicides

Chitri banki (caseworm) 

2

/

Stemborer

Blast 

5

/

1. Formulation 2. Formulation

Gall midge

Formulation

Spray Spray

gangai 

3

/

Spray

Spray volume  17.8% 55% Formulation Spray volume  50%

(15 liter  eg Cypchlor, etc Granules (15 liter 

capacity sprayer) eg. Confidor Total liters cypermethrin 5% Total liters 10% capacity sprayer) eg. Hinosan Total liters

Field size

Young crop 

1

/

imidacloprid of product + chlorpyrifos 50% of product Phorate

Older crop 

4

/

ediphenophos of product

Acres No. sprayer loads  ml/sprayerload per field ml/sprayerload per field kg/field No. sprayer loads  ml/sprayerload per field

1/4 25 decimals 0.25 1 190 0.2 60 0.1 2 2 100 0.2

1/2 50 decimals 0.5 3 190 0.6 60 0.2 4 4 100 0.4

3/4 75 decimals 0.75 4 190 0.8 60 0.2 6 6 100 0.6

1 100 decimals 1 5 190 1.0 60 0.3 8 8 100 0.8

1-1/4 1.25 7 190 1.3 60 0.4 10 10 100 1.0

1-1/2 1.5 8 190 1.5 60 0.5 12 12 100 1.2

1-3/4 1.75 9 190 1.7 60 0.5 14 14 100 1.4

2 2 11 190 2.1 60 0.7 16 16 100 1.6

2-1/4 2.25 12 190 2.3 60 0.7 18 18 100 1.8

2-1/2 2.5 14 190 2.7 60 0.8 20 20 100 2.0

2-3/4 2.75 15 190 2.9 60 0.9 22 22 100 2.2

3 3 16 190 3.0 60 1.0 24 24 100 2.4

3-1/4 3.25 18 190 3.4 60 1.1 26 26 100 2.6

3-1/2 3.5 19 190 3.6 60 1.1 28 28 100 2.8

3-3/4 3.75 20 190 3.8 60 1.2 30 30 100 3.0

4 4 22 190 4.2 60 1.3 32 32 100 3.2

4-1/4 4.25 23 190 4.4 60 1.4 34 34 100 3.4

4-1/2 4.5 24 190 4.6 60 1.4 36 36 100 3.6

4-3/4 4.75 26 190 4.9 60 1.6 38 38 100 3.8

5 5 27 190 5.1 60 1.6 40 41 100 4.0

6 6 32 190 6.1 60 1.9 48 49 100 4.8

7 7 38 190 7.2 60 2.3 56 57 100 5.6

8 8 43 190 8.2 60 2.6 64 65 100 6.4

9 9 49 190 9.3 60 2.9 72 73 100 7.2

10 10 54 190 10.3 60 3.2 80 81 100 8.0

11 11 59 190 11.2 60 3.5 88 89 100 8.8

12 12 65 190 12.4 60 3.9 96 97 100 9.6

13 13 70 190 13.3 60 4.2 104 105 100 10.4

14 14 76 190 14.4 60 4.6 112 113 100 11.2

15 15 81 190 15.4 60 4.9 120 122 100 12.0

16 16 86 190 16.3 60 5.2 128 130 100 12.8

17 17 92 190 17.5 60 5.5 136 138 100 13.6

18 18 97 190 18.4 60 5.8 144 146 100 14.4

19 19 103 190 19.6 60 6.2 152 154 100 15.2

20 20 108 190 20.5 60 6.5 160 162 100 16.0

1

/ Before canopy closure (can see the water in the field) based on 200 liters/ha

2

/ Based on 0.4 kg ai/ha and assuming a young crop

3

/ Based on 0.8 kg ai/ha

4

/ After canopy closure (can no longer see the water in the field) based on 300 liters/ha

5

/ Based on 1 kg ai/ha  and assuming an older crop




In field B the total is 9 + 5 + 2 = 16. This is over the total of 15 so the farmer should broadcast Phorate granules, use the Pesticide Chart to decide how many kg to apply for the size of your field. Be sure the field has some standing water before applying. Phorate will dissolve in the water just like urea does and enter the soil and be taken up by the roots to enter the plant to kill the stemborers feeding inside the tillers. Sprays cannot reach these places in the plant thus granules are a better choice.




Brown planthopper and whitebacked planthopper are related and are different than the other insect pests in that the young resemble the mature forms similar to cockroaches and grasshoppers.

Concept: Planthoppers remove plant sap and when highly abundant can kill the crop causing patches of wilted plants called hopperburn. Planthoppers enter the field by long distance flight on monsoon winds and initially come to Chhattisgarh from southern India which has irrigated rice and three crops per year. The planthoppers randomly rain down on Chhattisgarh onto farmers fields. Perhaps only a few reach a field but nearly everyone that does can lead to a patch of hopperburn. Monitoring therefore should be done weekly in six places in the field. Planthoppers are examples of pests which when detected if not monitored regularly can have caused extensive damage before they are noticed. A generation of planthoppers is about one month and each female lays an average of 300 eggs before dying. Half of the eggs are females thus in a four month crop if a single female enters the field her offspring can cause hopperburn by the fourth month a billion hoppers potentially could be feeding on the crop in an area of 50 m2 to cause hopperburn. One factor in Chhattisgarh which makes this possible is the low natural enemy population of predators and parasites especially early in the season. 

Brown planthopper 

	Originally 1 female
	Month
	Eggs
	Number females

	First generation
	June
	300
	150

	Second generation
	July
	45,000
	22,500

	Third generation
	August
	6,750,000
	3,375,000

	Fourth generation
	September
	1,012,500,000

1 billion!
	Hopperburn


Ask the farmers what month they would prefer to plant to escape brown planthopper. Can you see why early planting escapes the high buildup.

Concept: If farmers experience planthoppers regularly they should plant a resistant variety

Concept: The best monitoring method is to bend several hills with one’s hand over the paddy water and slap the plants several times hard. Quickly look on the water surface for signs of planthoppers jumping about. Take a rough count as it does not have to be highly accurate. Do this in six locations of the field each week. An ETL of 1 planthopper per tiller is the decision trigger for insecticide use but based on mature nymphs rather than adults. 

Rice diseases are living organisms either fungi or bacteria and cause damage by decomposing (eating) plant tissue or blocking the movement of water causing wilt even when the plant is in standing water. The damage symptoms from diseases can be confused with zinc deficiency and even hopperburn. 

Concept: As fungicides only control fungal diseases, zinc can only remedy zinc deficiency, and bacterial diseases have few remedies it is important to diagnose the problem from damage symptoms of leaf browning and plant stunting. Too often farmers apply insecticides to control fungal diseases to no effect.

Concept: Mushrooms that we eat are fungi as are molds that discolor stale bread or cause vegetables and fruit to rot. There are over a dozen fungal diseases of rice but the three common fungal diseases are blast, false smut, and dirty panicle.

Rice blast fungus.

Concept: There are two forms of blast: leaf blast and neck blast. Neck blast causes the panicle to wilt and break as it attacks the node. If the disease attacks in the leafy stage oval spots appear which turn gray at the center and ringed by a black band and in turn by an outward yellow band. This is the sign of one spore that successfully invaded and the fungus is spreading outwards from that initial spot. Infected nodes turn black and break easily. The fungus can attack the base of panicles turning them black and the panicles easily break.

Concept: The fungal diseases are spread in the air from small seeds called spores. Blast disease is favored by weather as during periods of hot days and cold nights that lead to heavy dew formation. The fungal spores need water on the leaves (dew) in order to germinate and penetrate into the plant. 

Concept: Sources of blast are infection of the rice seed from wind carrying the spores from diseased plants. If blast is widespread in the field then it can be controlled with fungicides, either Hinosan and Bavistan. Two sprays may be necessary. Check the Pesticide Chart to determine the correct dosage for your field size.

Concept: Bacterial leaf blight spores are spread in water. Sources of infection of blight is 1) rice stubble from diseases plants, 2) diseased seeds, 3) infected paddy water, and 4) diseased straw. Blight enters the rice plant through wounds or through natural pores in the leaves. Bacterial leaf blight causes a distinct damage symptom of vertical bands of dead brown leaf tissue running the length of the leaves, along the center and along the edges.

Concept: If either blast or blight is noticed in your field then reduce the dosage of nitrogen top dressing as this promotes both diseases. FYM pits overflow to leach concentrated nitrogen (main content of manure fluid) into adjacent rice fields. This high concentration of N promotes bacterial blight which can destroy the field.

Concept: There are several varieties resistant to either blast (IR64) or blight (Bumbleshwari) but none to both.

Concept: False smut is known by all farmers as an orange brown fungus that attacks rice grains and is highly noticeable at the time of harvest. The orange mass is a mass of spores. These can be shaken onto a piece of paper to see individual ones. 

Concept: Dirty panicle is not as easily recognized but attacks the developing grains on the panicle causing unfilled grains. The sign is dark spotting on the grains.

Concept: Both diseases can be controlled with Hinosan and Bavistan.

Sixth lesson – Safe and effective pesticide usage

This lesson can be given 6 weeks after transplanting.

Pesticide usage

Concept: Pesticides when used safely can provide quick acting control of pests. 

There are different kinds of pesticides, each are effective against different pest groups: insecticides to kill insects, fungicides to kill fungi, weedicides to kill weeds, etc). If you use a fungicide to try to kill an insect there will be no control. Pesticide is the general name for all kinds of chemicals that kill different pests.

Even within each type of pesticide, say insecticides, not all insect pests are killed by a given product. This is what makes selecting the right pesticide product highly important as these are expensive materials and the farmer does not want to waste money spraying an ineffective product through ignorance.

Farmers should know that all pesticides are toxic to humans, livestock, and the environment thus should be used with caution as they can be lethal if not used properly. 

Farmers also are too quick to turn to pesticides as the only way to control the pest but often they disregard the fact that the crop can often tolerate or compensate from the damage if agronomic practices are well managed. For example tolerance is enhanced from selecting longer maturing varieties (medium are better than early varieties), by higher N rates, by denser seeding rates, and by transplanting 20 day old seedlings instead of 30 day old ones.

The high yielding semi-dwarfs and the newly arrived true hybrids are high tillering and this attribute allows a higher degree of tolerance as the plant can grow more tillers to fill in. Also the plant can shift nutrients from damaged tillers to undamaged tillers. 

Farmers are prone to error in two ways which diminishes the effect of pesticides: 1) low spray volume and 2) too low dosages. 

Most sprays act on contact thus for good control all of the leaves of the crop must be wet with spray. Only a few pesticides act systemically in that the pesticide enters the plant and then moves to other parts. Phorate is one example of having systemic properties. The far majority of pesticides act on contract. Thus each acre must receive 100 liters per acre when the crop is young and 150 liters per acre when the canopy has closed.

As pesticides are poisons they act the same as any drug or poison in that death will not occur until a minimum amount of the product has entered the pest. This is different than fertilizers where a small amount applied gives a proportional small amount of yield benefit. With pesticides a small amount has no lethal effect. We keep hearing farmers complain that the pesticide is not effective but the most common reason is that it was not applied at a lethal dosage. Thus if the correct dosage is not applied, no control will occur. This is why we developed the Pesticide Charts. So for best effect the charts should be followed. Therefore if the farmer is not prepared to apply the pesticide at the recommended rate he is better off financially not applying anything.

Pesticides come in different concentrations usually ranging from 10-50% for the same material. Pricing of different brands containing the same pesticide (same common name) will be different especially if the concentration is different. A low price for a given insecticide may be due to the fact that the concentration is lower so beware as it actually may be more expensive!

Pesticides also cause confusion as some are effective at much low dosages than others. For example synthetic pyrethroid insecticides (cypermethrin or deltamethrin) are active at ten times lower dosages than other insecticides but produce the same lethal action. 

Another confusing factor is that pesticides often come in mixtures of two pesticides and we have found no advantage in using them over single chemicals. 

As any company can make most pesticides the market is full of different names but in fact there are many brands available for each kind of pesticide. As no one brand is better than the other therefore do not be fooled and learn to read the label to know what chemical ingredients are in each product. All of these factors allow adulteration to commonly occur, so to ensure that you are getting the genuine product, purchase from a larger more reputable dealer even if the price is higher.

In a lesson with farmers read the labels on a few pesticides to see what information is available. Each label has a color code regarding how hazardous the chemicals are to people. Try to select materials which are less dangerous to use: Blue = least danger, Green = some danger, Yellow = moderate danger, Red = most dangerous.
There is also information on the chemical name of the pesticide and reading this you can tell if more than one is present. The concentrations are also given as well as uses on specific crops and pests. Safety information is also given as well as antidotes in case of poisoning. This is why it is important to bring the pesticide container to a doctor if someone is ill after use so the doctor can read the label to learn of the antidote. Only the most dangerous pesticides have antidotes. 

Pesticides enter the body most quickly through cuts in the skin, exposed mucous membranes such as our lips, eyes, nose, lungs, and inside of the mouth. Next most important is when pesticide spills onto or contacts your skin. It enters the blood stream through your skin. The only reason we do not die when we spray is because we are bigger in size than the pests and thus more chemical is needed to poison us. This will occur especially if we have a leaky sprayer and the chemical washes down our back and soaks our clothes. Pesticide enters more quickly if the skin is wet as from sweating or from the water based spray. Pesticide dust falling on dry skin will not enter but should be washed off soon. 
Safe use tips are:

Be most careful in coming into contact with pesticide when pouring it from the bottle into the sprayer as it is most concentrated and therefore poisonous at this stage. When mixing keep a container of water nearby to wash off any spilled chemical quickly.

Do not use a leaky sprayer.

Use the wind to direct the spray away from your body.

Wear long sleeved shirt, long pants, and wrap a sheet of plastic to cover the front of your legs like a raincoat to keep the spray from wetting your clothes. 

Do not eat or drink or smoke while spraying.

Take a bath after spraying and wash your clothes separately from the family wash.

During washing keep rinse water out of canals and streams by disposing in weedy upland areas

Place opened pesticide containers away from children’s reach.

Bury empty bottles in the soil.

Seventh Lesson – Economics of rice production

With irrigation farmers have the opportunity to view farming as a business venture where profits are desired rather than a subsistence activity primarily to feed one’s family. Today there are more things to buy that can improve the life of the farmer and his or her family. 

Irrigated farming is a business and therefore farmers are businessmen or women. As businessmen farmers’ views must change now where their goal is to maximize profit. In order to do so farmers need to maintain a written record of costs, expenses and profit from each crop grown. 

Knowing the costs and returns the farmer can make decisions to improve management and profit. Maintaining a journal will provide the information needed to calculate profit. Profit should be calculated for each crop and compared to previous crops. 

Ask the farmers to list all of the operations that are involved in growing a crop of rice. 

Their response should result in something like the following list of operations:

1. Applying compost

2. Land preparation and leveling

3. Sowing a seedbed and establishing the main field

4. Weeding

5. Applying fertilizers, pesticides

6. Irrigation

7. Harvesting, threshing, winnowing, bagging, transportation

Take each separately for more detailed costing

1. Applying compost

Family labor involved (note all labor is given in units of person-days)

Hired labor involved

If the farmer purchased the compost then the amount he paid

2. Land preparation and leveling

If the farmer hired someone to do this work then the amount he paid is needed including the cost of hiring a tractor

If it was done by family labor then how many person-days

3.Sowing a seedbed and establishing the main field

If people were hired then the amount paid

If family labor then the number of person-days

4.Weeding

How many person-days of hired labor and how many of family labor

5. Applying fertilizers, pesticides

List each input, the amount, and the cost

Family labor involved in application in number of person-days

If someone was paid to apply it then the amount paid

6.Irrigation

The number of irrigations

Family labor involved in each or the total

Hired labor

7.Harvesting, threshing, winnowing, bagging, transportation

Family labor in person-days for each

If hired labor then the cost

If a machine was hired such as a thresher then the cost

8.If money was borrowed then the amount borrowed and interest paid is needed

The total of all of these operations is the Cost of Production or Total Expenses

The farmer then needs to provide the yield as well as the price received. 

Multiplying the quintals harvested by the price per quintal gives the Gross Profit

The Gross profit less the Cost of Production results in the Profit

This can also be given on a per acre basis so the area of the field is needed.

Example from Bilaspur tank Data are per acre.

	Expenses
	Rs

	Tractor and plowing
	1200

	Seed
	200

	Labor for transplanting, weeding
	900

	DAP
	470

	Urea
	500

	10 kg P
	100

	Pesticides
	500

	Harvesting labor
	400

	Threshing
	300

	Other labor
	500

	Water fee
	100

	Interest on capital @8.5% (0.085) per annum
	425

	Total
	5625


Production was 15 quintals @ Rs620/q gross of Rs9300

Less expenses of Rs5625 = Rs 3675 profit

If the farmer’s only business was to plant a rice crop then his daily income would be Rs3675/365 or Rs10 per day per acre! We would hope that he had other income and more acres.

‘30 Steps’ to Successful Rice Cultivation

1. Avoid sowing a second crop of rice during the rabi season as there is not enough irrigation water. Growing only one crop a rice a year also has the benefit of reducing pests, particularly stemborers and brown planthopper

2. If you plan to grow a rabi crop then you will need to select a medium or early maturing rice variety to allow enough time for the rabi crop to mature. Early planting of a rabi crop allows it to grow on residual soil moisture and be harvested before the hot season. This is part curly important for wheat.

3. Plant Mahamaya, Chandrahasani, or MTU1001 varieties where gangai (gall midge) is a perennial problem

4. Farmers in the same chak should sow rice at the same time to make irrigation delivery more efficient as well as synchronize planting of the rabi crop which aids in marketing as the harvest will be at the same time

5. Use healthy rice seeds by either purchasing certified seed or selecting the healthiest seed from your recently harvested field

6. Level your field in order to maintain even water depth to all plants in the field. This results in more tillering and even maturity off all plants

7. Apply FYM or compost to seedbed soil before sowing so seedlings can be pulled with least injury to the roots preventing ‘transplanting shock’ which delays growth of tillers and roots to reduce yield

8. Apply FYM or compost to the main field @ 4 cartloads/acre during land preparation

9. Apply balanced nutrients NPK and understand the ‘law of the minimum’ (eg, N, P, or K is missing the crop will not grow well, therefore all three are needed)

10. If the farmer has not applied FYM then he needs to supply an addition 12 kg more N per acre during top dressing

11. Recognize zinc deficiency symptoms and correct by broadcasting zinc fertilizer. Zinc sulfate can be added most efficiently to the soil in the seedbed (400 g/100 m2) if it is perennial problem or to broadcast in fields in response to the symptoms (10 kg/acre)

12. Incorporate NPK during land preparation into the soil (do not broadcast on the soil surface without a following tillage operation to incorporate it beneath the soil)

13. Transplant young 21 d old seedlings to ensure greater tillering and root development

14. Rice growing in deep water suffers from lower tillering rates and root development. Therefore at the time of transplanting there should be no standing water for 3-4 days to allow oxygen to contact the roots, then maintain 2-4 inches (5-10 cm) on a young crop until 20-25 days after transplanting (until tillering is over), thereafter depths can be higher

15. Before first top dressing of urea at tillering lower paddy water before broadcasting to concentrate the fertilizer 

16. Use the leaf color chart to determine nitrogen needs during early growth stage. Avoid overuse of nitrogen (dark green color) as not only lowers yield but it makes the crop susceptible to pests

17. Recognize the panicle initiation (PI) stage and apply last top dressing of N one week before PI after lowering the water level. Learn to dissect tillers to see the very young panicle developing (PI stage). Booting is too late and the grain has already developed. You want to apply N before it develops.

18. Weeds come from rice seed, irrigation water, FYM, the seed bank in the rice field soil, and the bunds. Weed seeds can live for over 10 years in rice field soil. Remove all weeds from the seedbed as transplanted weeds give greater competition to the rice plants and are more difficult to control

19. Weed beginning the second week after transplanting and do not let any weeds grow above the rice canopy or set seed. The long term strategy of weeding is to reduce the seeds in the soil. Farmers who are successful in this have fewer weeds each crop to remove saving labor. 

20. Karga or wild rice should be removed as soon as it is recognized. If karga becomes high grow the purple rice Shyamala as karga plants are green for easy detection and removal.

21. Learn to distinguish rice from Echinochloa or other related weeds. Rice has an auricle which is unique to rice

22. Assess the incidence of stem borer deadhearts and gall midge damage (silver shoot or onion leaf) using an old bicycle tire which when placed in the field it encircles an area of 0.25 m2. Take three measurements each week per field. The economic threshold level (ETL) is an average of 5 tillers damaged from the sum of both species or 15 or more damaged tillers in the three samples. If the ETL is exceeded broadcast Phorate 10% Granules at 4 kg/acre into fields where the water level has been lowered for the purpose. 

23. Chitri banki (caseworm) larvae float on the water surface inside rolled up sections of rice leaves. A severed tip of a rice leaf naturally rolls into a tube which the larvae enter as protection from predators. During heavy rains the caseworms are carried to lower lying fields and accumulate on the lowermost ones inflicting great damage especially on late planted fields. If caseworm is a constant problem then install a mosquito mesh screen in each of your inlet and encourage upstream farmers to do the same. If the damage is threatening to kill young plants, then spray Confidor (imidaproclor) 17% @190 ml per sprayerload/acre or using a mixture of cypermethrin + chlorpyrifos liquid @ 60 ml per sprayerload/acre or similar mixture which is cheaper (Use the insecticide dosage chart to determine the dosage for all field sizes). Spray volume is 5 sprayerloads/acre as the crop is young. Only when patches of heavily defoliated rice occurs in the field should you attempt to control by sprays. A young crop will outgrow this damage but you need to prevent plants becoming totally defoliated that create gaps in the field. Follow the guidelines in the pesticide calibration chart.

24. Termites are soil insects and reside in the tall bunds of rice fields. On light matasi soils during drought spells they can tunnel into the field from the bund. Damage is always confined to a small border area near the bunds. They cannot enter a flooded field. Recognize termite damage as dead hills. Pull the hills and notice the roots have been eaten away. As only a few hills are affected it is uneconomical to attempt insecticide control. Soon the fields will be flooded to control them.

25. To prevent blast and other fungal diseases apply seed treatment of Bavistin or Hinosan powder at 3 g/kg seed. Wet the seeds before applying powder and then let the seed dry. After the seeds are sown the fungicide enters the roots and provides protection for several months. IR64 has resistance to blast.

26. If blast is threatening the crop apply Hinosan 50%EC fungicide. Use 100 ml Hinosan liquid/15-liter sprayer and apply 8 sprayerloads per acre as the crop is older.

27. Varieties differ in their response to pests. Most are susceptible but some are highly susceptible (Swarna, the new hybrids) while a few are resistant in that the pest feeding on the plant dies or the disease is prevented or tolerated. 

28. An adequate spray volume is needed in pesticide sprays to enable the spray to cover the plants as most pesticides act on contact. Apply 80 liters per acre in early stage rice (5-6 sprayer loads/acre with the 15 liter sprayer) and 120 liters after the canopy closes (8 sprayer loads/acre)

29. Farmers need to add the correct amount of pesticide to the sprayer and broadcast the correct amount of granules to the field. Use the Pesticide Calibration Chart to determine how much for your field size

30. Rice plants can tolerate surprisingly large infestation levels from insect pests without experiencing a yield loss. Plants are said to be able to tolerate the damage by compensating for it physiologically. Farmers should not apply pesticide until damage levels threaten economic loss therefore we have developed economic threshold levels for each pest. To know this level sample the field weekly. 

31. Never spray pesticides during the flowering period from 8AM to noon as sterility will result

32. To obtain high quality seed (pure variety) for the next crop rogue the crop twice. First time at flowering stage and the second time a week before harvest to remove karga and varietal mixtures. Mixtures come from contamination on the threshing floor or from seed of another variety planted seasons earlier but has remained in the soil where it can live for several years

33. To assure your rice crop has the greatest tolerance against stress undertake as many of the following practices as you can: a) plant a medium maturing variety, b) use the recommended amount of N and K, c) sow at the high end of the range of seeding rates and seedlings per hill, d) add FYM to seedbed to prevent transplanting shock, and e) transplant young seedlings

34. Greatest yield loss is accentuated from more than one crop stress acting on the same growth stage. Particularly bad combinations are the combination of blast, transplanting shock, and N deficiency or zinc deficiency. Drought and stemborer or gall midge damage accentuate loss as well as weeds combined with any other stress. Thus if several stresses are acting at the same time, the farmer need only to initiate corrective action on some of them (the easiest ones to correct) and let the crop tolerate the harder-to-deal-with stresses. In the first example applying compost to a seedbed and adding N and Zn can be more readily done than controlling blast. Or as a corollary the farmer can realize gains through only lowering the intensity of all of the stresses and not fully control them and then depending on crop to compensate to make up the needed difference
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	Plant type
	Variety
	Days to maturity
	Description

	Conventional (traditional varieties, open-pollinated, selected by farmers for hundreds of years)

	
	Jiraphool
	150
	

	
	Dubraj
	155
	

	
	Badsha bhog 
	
	

	
	Vishnu Hoog
	
	

	
	Shoghana
	
	

	
	
	
	

	Improved selection (recent selection of a conventional variety, open pollinated)

	
	Dubraj R11
	
	

	
	
	
	

	Improved semi-dwarf (hybrid bred at government research station, open pollinated)

	
	Poornima
	110
	grain thinner than MTU1010

	
	Danteshwari
	110
	

	
	MTU 1010
	110
	grain long slender, resistant to gall midge

	
	IR36
	120
	More tillers than IR64

	
	IR64
	120
	tolerant of blast

	
	Chandrahasani
	125
	Resistant to gall midge and tolerant to brown planthopper

	
	Culture
	
	

	
	Mahamaya
	130
	very bold, resistant to gall midge

	
	HMT 
	
	very fine but susceptible to all pests

	
	Sonam
	
	

	
	Mashuri
	
	

	
	Sona Mashuri
	
	

	
	Shyamala
	135
	Red rice used to control wild rice

	
	MTU1001
	140
	grain long bold, tolerant to BPH

	
	Bamleshwari
	140
	Resistant to BLB

	
	Safri 17
	145
	

	
	Swarna
	145
	short bold, susceptible to most pests

	Improved hybrid (hybrid developed by private company, need to purchase seed each crop)

	
	KRH2
	130
	

	
	PHV71
	130
	

	
	Sahadari
	130
	

	
	ProAgr 6201
	130
	

	
	Pro Agro 6444
	130
	


Appendix I. Key Informant Interviews 

Key Informant Interviews
Rajnandgaon District Mandi

30 Apr Thurs 9:30AM left with Dr Sahu and Mr Nandi to Rajnandgaon District to visit Uparwaha Scheme

11AM in Rajnandgaon town we were joined by the SCO Vidya Charan Mishra at the Mandi (public market) Office where we met Mr R.K. Deshmuka, Secretary of the Rajnandgaon Mandi. (telephone 077-44  228122). Our purpose was to find out information on local markets. There is a website in English www.agmarknet.nic.in or email mandi-rjn.cg@nic.in where the daily prices are posted for the major commodities. There are two sets of data: 1) field crops (non-perishable) and 2) fruits and vegetables. There, historical data is given on production and prices for the 73 government markets or mandis operated by the National Information Center (NIC). Each mandi is an autonomous body under the umbrella of the Department of Agriculture.

There are variances in the prices within each commodity such as rice by quality classification as well as uses. For example Mahamaya commands a higher price (Rs100/quintal) as it is used to make the breakfast porridge poha. 

Traders are not organized as such but individually go to the villages to purchase commodities directly from the farmer. We asked the secretary to state his opinion on what commodities are in greatest need. He mentioned that the district has a large cattle feed business and there are a number of processors in the area so maize is needed as well as sunflower. Rice bran oil is also made locally. Farmers could gain by eliminating some of the middlemen in these market chains. We asked what vegetables are needed and he listed all the common ones. For fruit he named mango and banana. But farmers are better off selling to the traders who come to the village to purchase. For the farmer to sell to the mandi they face many extra charges, even some that are illegal, that reduce the price received for wheat for example by Rs76/quintal. These charges range from labor for grading, loading and unloading, weighing, transport (the largest amount) middlemen, security men (to keep foraging cattle out), and an entry fee. The mandi functions to provide a floor price for the area from where traders need to bargain up.

Uparwaha Scheme Rajnandgaon District

1PM we arrived at Bargahi village within the Uparwaha scheme with the SCO Mr. Kulchander Ekka on his motorcycle escorting us. We met the CO Mr.Bhanu Pratap Yadav who had arranged a farmer meeting. Some 20 farmers assembled in an open building next to the road. There was a session of question and answer where Dr Sahu entertained questions from farmers. We also asked about the rabi crop. Only a few farmers grew a rabi crop as the dam site is being worked on, so only those with tube wells could grow anything. One farmer grew 10 quintals of chickpea and received Rs2080 per quintal. He did not know the variety but from queries from Dr Sahu it was determined to probably be JG11. Farmers then asked what they should do to control the parasitic weed dodder which they described that severely affected all rabi crops. Dr Sahu looked it up in the Extension Field Diary and two herbicides were listed: pendemethalin and isoproturan. There may be some cultural control methods as well. This is the first time we have encountered this problem.

We then inquired about the coming kharif rice crop where farmers grow the common rices: Swarna, 1001, Mahamaya etc. Most of their queries were in regard to how to control pests and which pesticides to use. 

The COs were successful in getting farmers to take soil samples and have them analyzed in the Rajnandgaon DoA soil testing lab. Each soil test cost Rs2 paid by the farmers for NPK and pH. We saw the results from two farmers. In both the pH was 7.1-7.2, N was low, K was medium. While in one farm P was low and P was surprisingly high in the other. The soil lab made recommendations to farmers as 100-63-30 and 100-25-30 kg NPK/ha. This was very exciting as in many other schemes farmers never got results back. All got results! Thus this is a good example of a WUA having a group activity to send all of the samples at one time, and the soil lab responded favorably. What a few farmers should do is to send some samples to get the micronutrients tested. This is more expensive (Rs25 per sample) but is still a bargain. Samples should be taken from each soil type from each village then the farmers would have further useful information for such elements as zinc, sulfur, boron, magnesium, manganese, iron etc. We expect that especially zinc deficiency will be found in some sites. 

We gave information to the farmers that in the coming kharif rice crop the COs would begin a training program of some 5-6 sessions. The farmers were thankful for this.

At 3PM we moved to Uparwaha village and to the panchayat hall were some 20 farmers assembled including some women. As this was a tail end village most of the farmers used the occasion to remind us that they do not have irrigation water yet and what could we do about that. The project has begun fixing the system so it seems odd that such questions would be put forth as the WUA should have told its members when the farmers can expect the R&U to be completed. It seems that they did not have this information. So the site is rainfed direct seeded biasi cultivation. Yields were 3-4 t/ha which is very good for rainfed rice. Common rice varieties were Swarna, Sona Mashuri, Mahamaya etc but no one is growing hybrids. The main insect pests are caseworm and stemborers. We asked about field leveling and farmers asked us ‘who could level their fields!’ All of these agricultural give-away programs have spoiled farmers into thinking the government will do everything for them. According to the farmers some locations are 4” deep while some are 12” in the same field.

The farmers could name the extension worker Sunil Kumar but he comes only infrequently and according to the farmers does not give useful information. Farmers facing problems go to the extension office in town to ask someone or rely on input dealers. They also mentioned that they learn mainly from each other. Farmers expressed great interest in receiving a training program that could be even 7-10 days’ duration.

Indira Gandhi Agricultural University

1 May Fri Dr Sahu, Mr Nandi, the Mr Beera DDA went to IGAU where we looked up resource persons that could give us information on marketing.

We met Dr Gupta of Agricultural Economics Dept who took time off from giving a lecture to his class to entertain our questions. It was only because of Dr Sahu’s presence that he consented to see us on such short notice. Chhattisgarh is a food deficient state and many commodities are imported from neighboring states thus presently there is an insatiable market for almost all commodities. Dr Gupta mentioned wheat as being very attractive as local traders pay above the government price for local supply as otherwise they have to pay a high price to have it imported. 

Amakoni Scheme Mahasumund District

7 May Thur Dr Sahu and I went to Amakoni arriving 10:45AM with the SCO Sanjay at his new home in Bopdipur village. 

The R&U work is ‘declared over’ by WRD but according to the farmers the work has not finished as many planned repairs were not made to the dam site and canals. 

Farmers are slowly constructing field channels. For each field channel, the farmer must submit a plan to his TC member who takes it to the panchayat for approval. The request is taken up with the WUA to ensure that those farmers whose land is involved in the path of the channel have given permission. Field channels are normally one foot wide so this is not such an imposition and can be built on the rice bunds. Thus application to build needs approval from both panchayat and WUA. Two applications are now before the panchayat. 

Two disputes are before the Dispute Resolution Subcommittee as a result of farmers tampering with field channels. One breached the structure to take out water illegally while in another case a mischievous person opened a gate at night and wasted water. Both were resolved following unwritten village rules for such behavior. Penalty would have been expulsion from the village which has long term dire consequences for families so each paid fines. These are village rules.

We reviewed the last kharif rice crop with farmers where blast disease was quite common. In the state in general the late and staggered plantings last year led to a rise in pest problems compared to an average year. Farmers who followed Dr Sahu’s advice to apply 5-7 kg K/acre at a cost of Rs7/kg were able to quell the disease. This year therefore it is recommended that the farmers treat their seed with a fungicide (Thiram or Bavistin). As this is a more economical way through  prevention. The state government has a 100% subsidy on such fungicides this year. Hybrid seed comes already treated with 75% Thiram.

We wanted to visit the DDA in Mahasumund to go over the agricultural subsidy programs. There also is a budget for establishing crop demonstrations and we would like the DoA to set up some in our sites. Such demonstration plots that follow our package of practices can be an effective extension tool where the COs can show the farmers what a field looks like that follows our recommendation. Perhaps the WUA can help set these up as a part of the training program. SRI would be another example of such a demonstration. The DoA is particularly interested in promoting SRI. SRI however should be recommended for areas of assured irrigation as it is not a rainfed technology. It requires much labor and thus may be more suited for small scale farmers. 

Sanjay said that Amakoni is visited by the Senior Agricultural Development Officer or SADO and an agronomy professor of IGAU who happen to live here. The SADO is the block level Agricultural Development Office which is the most basic unit of organization of RAEOs. The RAEO who used to serve Amakoni died a few years ago and has not been replaced so these two will go a long way to make up for this deficit. The RAEO who is supposed to cover Amakoni lives 50 km away and Sanjay has never seen him. Another technology to test is seed treatment with PSB which is a bacterium similar to Rhizobium but acts to release phosphorous from the soil thus its name of Phosphorous Solubilizing Bacterium. It is being used in Maharashtra with great effect on all crops. I do not know how it performs in flooded rice soils however. We need to talk to someone in IGAU and Dr Sahu knows of a Dr. Gupta who is a specialist in this field. 

Soils have been tested in the past from some 25 samples which were analyzed in Raipur and the results were returned. Zinc deficiency had been detected in the mainly matasi soils of Amakoni. 

Other demonstrations of the DoA are quality seed production from foundation seed. Dr. Sahu has succeeded in organizing some key farmers in Amakoni who last year purchased certified seed from the IGAU Seed Production Unit. One of these varieties, Chandrahasani, is now very popular and Sanjay has organized more farmers this year (many are small farmers) to procure seeds through the DoA in Mahasumund where 400 quintals have been requested. This request is before the DDA in Mahasumund. In fact Sanjay, the WUA President, and TC members make regular visits the DoA office in Mahasumund to report on the agriculture of Amakoni. The WUA was able to convince the Society to provide credit to the farmers to purchase seed through their office. This has eliminated a large roadblock that emerged in previous years where farmers had to put up cash or not get their seed order. Now the Society has institutionalized it. Credit is provided at a very low 4% which should attract more farmers to follow suit. 

Farmers not using certified seed are recommended to soak their seed in 17% salt solution that will remove unfilled and small grains. Farmers undertake winnowing to do this however and it is too troublesome for most farmers to adopt this practice. Besides salt is now expensive (Rs10/kg). Thus only a few farmers use the salt soaking method. Many will however treat their seed with a fungicide to prevent blast. The Society is getting better regarding receiving adequate supplies of fertilizer on time for farmers to use. 

3PM we went to Banjarbara hamlet
Farmers are only beginning to harvest groundnut which is planted on the sideslopes with rice on the bottomland. The crop is looking better this year as stands are uniform and weeds are controlled with few exceptions. Irrigation on these small bunded fields is every three weeks and there are two persons in the turnout that decide when to irrigate and everyone follows their decision. The farmers have relatives in Basna near Sarapali that grow groundnut in the kharif. They go there and get the seed. They do not know the names of the varieties but one has white kernels while the other is reddish. After harvest they will return the seed they borrowed from their relatives who will use it in their upland kharif crop. This is a nice system and avoids the problem of securing seed. None of the farmers treats seed with Rhizobium or PSB. In some fields the farmers broadcast vegetable seed so one can see Amaranthus and okra plants lightly interspersed. Seed is dibbled into furrows and the stands are good. The yield looks also good on the bunchy varieties, as Dr Sahu pulled up some plants. 

Kotari Scheme Raipur District

1:30PM we went to Kotari Scheme which is only 10 km from Amakoni. During the dry season a shortcut road can be used. In the wet season a longer route of 50 km is required. Kotari is actually in Raipur district. The CO Amitab Das Gupta was in Kharkara today so we met the WUA president Taku Ram Sahu

Kotari is a village some 700 years old. There are 10 villages with WUA membership of 2,100 farmers with a command area of 1,275 acres. The tank holds 25 feet of water. R&U is going on but the WRD engineers do not talk to the farmers who are dissatisfied with the quality of the work. It is more patching than repairing. There was no ‘walk through’ with the farmers as the WUA president has never been informed of such an activity. In fact the president has expressed his dissatisfaction in the form of a letter signed by many farmers and he is going to give it to his MP. The contractor also has not paid over 500 laborers for their work. The president paid Rs10 per page to have his letter typed which he showed us. As the construction was ongoing on the dam itself the 16 feet of water in the reservoir was never used. Only some farmers grew ‘seepage paddy’ near the dam.

We interviewed the president on rice production practices. The common rice varieties are MTU 1001, MTU1010, MTU1008, Swarna, Mahamaya, and IR36. The low lying fields are always sown to long maturing varieties. In such fields groundnuts or sunflower will have to be grown as they will be harvested too late for wheat. Farmers are adamant in following this practice which is hard to change. In addition wheat is not meant for matasi soils as too many irrigations are required. 

The farmer applied 1.5 bags of DAP, 2 bags of urea, and 0.5 bag of MOP per acre as his fertilizer regime. That is 154-80-36 kg NPK/ha compared to 80-50-30 that we recommend. The N is far too much as is P but K is okay. The president has never used zinc fertilizer. The last topdressing is at booting some two weeks too late thus fertilizer timing needs improvement. Rice yields range from 15-20 quintals/acre which is a respectable 3.6- 4.8 t/ha. The local Society has a distribution center in the next village. 

Weeds are a big problem according to the farmer. Major weeds are Echinochloa (sama) grass and broadleaves. He uses herbicide Satthi (2,4-D?) and Almix. We need to make recommendations on herbicides as labor for weeding is becoming harder to get in most sites. The main insect pest is brown planthopper. Hopperburn occurs in October just as we have seen elsewhere. Each spot of hopperburn comes from one female that migrated from S. India (Tamil Nadu or Kerala where they grow three rice crops) on the monsoon winds. After four months one female can potentially beget some 1 billion descendants, plenty to cause 20-50 m2 patches of hopperburned (dead) rice. This is possible as there are few natural enemies noted in fields so if the level of mortality is 20% that leaves 800 million in the field from one female. There is not much that can be done to prevent this. As there are few resistant varieties the only hope for farmers is to monitor their fields to pickup these hopperburn hotspots before they result in death of the plants. Spraying should only be in the hot spot areas. The farmer sprays either 505 which is a mixture of chlorpyrifos (50%) and cypermethrin (5%) or Confidor which is imidocloprid (17% formulation). For the latter he mixes 7 ml per 15-liter sprayerload and makes 8 refills per acre. That is a spray volume of 40 liters/acre or 100 liters/ha. The spray volume is three times too low for a full grown crop and the dosage applied is 0.025 kg ai/ha which is ten times too diluted. Using insecticides, he is wasting his time and money with no possible benefit. 

The farmer stores his rice for two years before consuming just as Dr Sahu does as the cooked older rice is non sticky and has a fluffy texture. 

Balar Scheme Raipur District

Mon May 11 9:30AM to Kasdole in the Balar Medium Scheme with Dr Sahu. We met two COs and the SCO at the WRD guesthouse at 11:45.

The SCO Pankaj Mishra oversees the four COs at the site. Only two were present as Manoj Pradhan (covers 6 villages) was in a bus accident yesterday and is hospitalized returning from home where he went to get some more money as the COs have not been paid in two months. Milind Chandrakar (9 villages) is on leave to attend a wedding. Present were Ms Sandhya Dewan (8 villages) and Gandhi Patel (9 villages). There are 34 villages but two are dropped as they are now out of command.

R&U is 70% completed with work still needed on the main canal. How much area can be irrigated is unknown as no farmer has begun constructing field channels. The farmers expect that WRD will do it despite so many statements to the contrary in WUA meetings. The tank is now empty.

The WUA has formed the following subcommittees:

7. Water management

8. Finance

9. Training

10. Conflict resolution

11. Work

12. Social audit

Soil testing

The site has worked with the WUA to take 63 soil samples that will be given to the SADO office in Kasdole to give in turn to the Raipur Soil Testing Lab. The soils will be analyzed for both macro- and micro-nutrients. They expect the results in two months. 

Seed quality

Working with the SADO office of the DoA in Kasdole the farmers have requested 382 quintals of seed that will be distributed through the Society. The following varieties are being procured:

· Sona Mashuri – long maturing

· BPT3291 – long maturing

· IR36 – short maturing

· Mahamaya – medium maturing

Farmers are not thinking of growing a rabi crop and are only thinking of a single rice crop thus their preference for long maturing varieties is to get the highest yield. Before they will grow a rabi crop they will have to see others do it in their area. They will wait for the WRD to construct the field channels for them!

Relations with DoA

The site COs have gone to great lengths to link up with the Department of Agriculture in the SADO office in Kasdole. There are four RAEOs, including one a lady in the scheme. Dr Sahu will ask Mr Beera to follow up in connecting with the DoA. He has not been to Kasdole yet.

The site COs are assisting WUA farmers to avail of the DoA schemes. For example in the rabi season 63 farmers got electric pumps on a subsidy, the amount depending on their caste and farm size. Marginal farmers got 100% subsidy while larger farmers got only 25%. Zinc sulfate is subsidized 50% all year. There are crop minikits which have 4 kg of seed and the needed fertilizer for rabi and vegetable crops. They also have a growth regulator Agromin that promotes flowering in vegetables. Four WUA farmers signed up for the biogas program. The Horticultural Department is offering citrus and mango saplings as well as vermicompost.

A number of farmers have expressed interest in becoming seed growers and there is a DoA program for them to be registered. 

On the issue of WUA making bulk purchases of fertilizers and pesticides there is only talk now but no action. 

Insect pests are brown planthopper which was important in the 2008 kharif with stemborers and gall midge following. 

1 PM visited Charaoda village where farmers grew wheat on 25 acres from a bore well with a 10 hp pump. 

Wheat yields averaged 11.5 t/acre or 2.76 t/ha. Two varieties were tested Lok1 and GW322 with the Lok1 as the higher yielder. Wheat was sown a little late (Nov 27). The farmers followed the package of practices regarding seed rate and fertilizer. They also made compartments to irrigate smaller units resulting in more efficient use of water. The capacity of the bore well is 25 acres. Farmers have had experience growing wheat for 7-8 years and the certified seed came from DoA. All the yield will be consumed at home. Farmers intercropped their wheat with mustard and gave four irrigations. Mustard had some aphids but the infestation was subeconomic. Weeds were controllable. 

Rice was transplanted in July by biasi and harvested in Nov. While the workers were harvesting, the farmer plowed the field for wheat the same day. If wheat were sown earlier then a higher yield would have been expected. In Gej in N CG the winter is longer and cooler which are conditions most favoured by wheat. But this past rabi had a short winter and quick onset of hot weather. In the CG plains sowing before mid Nov is a must, but as seen few farmers can achieve this goal. They also seem satisfied with mediocre wheat yields perhaps they have not seen higher yielding ones. Farmers however like the long maturing rices Swarna and Sona Mashuri. 

SADO office Kasdole

At 2:30PM we visited the Department of Agriculture SADO office in Kasdole. We met PK Dhritlahere a Technical Assistant as the Senior Agricultural Development Officer Mr. DN Sharma was in Raipur securing 1,700 quintals of rice seed. Last year the procurement was 1,600 quintals. The varieties being procured are:

· BPT327 fine grain long maturing

· MTU1001 long maturing

· MTU1010 early maturing

· Mahamaya medium maturing

· IR64 early maturing

· Hybrid KRH2 (Karnataka Rice Hybrid) multiplied by IGAU

Seed should therefore be in the Societies on time.

The RAEOs will put out 50 package of practices demonstration trials, 20 SRI trials, and 10 hybrid trials with KRH2. All are 1 acre fields. The only improvement we can offer for the package of practices is the second top dressing which should be a week before panicle initiation. The farmers apply around 45 d after transplanting before booting which is too late. We hope to teach the RAEOs the panicle initiation stage. 

Pests last year according to Mr. Dhritlahere were brown planthopper (30% loss), stemborers (3-5% loss) and gall midge (no loss). Bacterial leaf blight caused 50% loss and blast < 5%. All of these loss figures are gross overestimates. 

According to Mr. Dhritlahere farmers normally harvest 18-20 quintals/ha of rice or 1.8-2.0 t/ha while the demo package of practices yields 4.0-4.5 t/ha (twice the yield). Hybrids yield 5.0-5.5 t/ha where seedlings 12 d are transplanted.. The DoA does not take yield cuts so these yield figures are guesses. Farmers’ yields are undoubtedly higher than the DoA reports. 

Another DoA program is the Seed Bank where farmers can exchange their seed for that of certified seed. There is a limit of 100 kg per farmer and can only be done every three years. There are 165 farmers in the scheme exchanging 138 quintals so this program is very popular. This would only be required if the farmers did not secure certified seed through the DoA in the WUA consignment.

The site COs have a crop calendar. 

4PM we went to Semaria village to meet the farmers in the center of the village.

We found out that a lady RAEO distributed minikits last year. No farmer has seen a demoplot nor attended a field day among the 20 farmers in attendance as a kind of impromptu focus group. Dr Sahu asked to see the rice seed of farmers to note quality and results were mixed. Some had very poor quality while others were adequate.

Farmers also discussed their predilection for long maturing rices as they are in a single rice crop mentality, not a rabi crop one.

Bilaspur District DDA

May 12 Tues at 9AM Dr Sahu and I headed for Bilaspur. We met Mr Nandi who came in from Calcutta and Mr Beera who was at the Dept of Agr office.

The DDA was at a meeting but Mr Beera talked to a number of staff. His idea now, which I strongly support, is to have the farmers sow red gram (ahar) pigeon pea on the rice bunds. He estimates that 10% of the area in rice fields is taken up by the bunds so why not make them productive. This is a common practice in a number of Asian countries and I have seen soybean, green gram, and pigeon pea grown intensively on much smaller bunds. He figures over a year the farmer can benefit from 2-3 quintals/acre or 480-720 kg/ha. Mr Beera wants to make model villages in a number of our schemes and will instruct the RAEOs to support this change. 

Pondiguma Scheme Bilsapur District

2:45PM we headed for Pondiguma scheme in Poldi village and met the WUA president Vijay Upadhaia. On the way we stopped by the SADO office and picked up a RAEO Mr. SS Kumar. Mr Beera discussed the intercropping of rice bunds with the WUA president and promised to get minikits with pigeon pea seeds to Project farmers willing to take this up. He instructed the RAEO to support the project and secure the minikits. Mr Beera is very realistic and knows he will have to follow up on this in the coming months to make sure the minikits were distributed and that farmers sowed seeds. Mr Beera is also interested in forming Progressive Farmers Associations in the schemes where farmers meet socially to share and learn of new technologies in their regular meetings. 

The soil is khanhar clay soil and in the transplanted rice crop they can get a very respectable 6 t/ha. Dr Sahu and Mr Beera discussed the possibility of a seed production program. The main pest problem was brown planthopper. Soil testing has never been done. There is currently no CO in Pondiguma. 

We interviewed three farmers regarding wheat yields which ranged from 4-5 quintals/acre (1-1.2 t/ha). The variety GW322 fetched Rs10.50/kg. They intercropped with mustard which yielded 360 kg/ha. Wheat yields are low because of the late planting at the end of December. 

Bilaspur Tank Raigarh District

Wed May 13 left at 8:30AM for Raigarh. Arrived at 12:30PM and met Durjyodhn and the new CO Kanhu Charan Sethy and Mr Patel the WUA president.

We were met by representatives of the local SADO unit for the Dept of Agriculture headed by 

5. Devendra Singh Tanar SADO Karsiya block (tel 9424190215)

6. Nripray Dunsena RAEO Block Kharsiya (983592318)

7. Lekhram Dunsena (tel 9406332644)

8. Locpal Siddar RAEO in the scheme

The promised full cooperation and set out the following program of activities:

11. Rice package of practices demoplots (5)

12. Hybrid rice demoplot (3) with KRH2

13. SRI demoplots (10)

14. Groundnut + sesame intercrop (1) upland

15. Soil testing for 150 samples for micro- and macro elements

16. Seed production course offered by the Coordinator of the Seed Corporation Office in Raigarh for 10 farmers from each of 3 villages (30 ha)

17. Farmer field school course given by the SADO (20 weeks meeting every Monday)

18. Specials to give lecture trainings to the farmers coming from the KVK with all expenses paid by DoA

19. Progressive Farmers Club

20. Seed treatment subsidies

The DoA staff seemed very sincere and highly willing to cooperate. Mr Beera had visited Raigarh just a few weeks ago and arranged this for our Project. We have him to thank.

R&U is 80% complete and many farmers are making field channels. 

The wheat crop in Bhubdepur village was planted late 22 Dec with Lok1 variety. Yields ranged around 7.5 quintals/acre or 1.8 t/ha. Mr Nandi took economics data by having the farmers enumerate all of the operations taken on the crop and then putting a value on each. Hired labor was separated from family labor. The amount of hired labor represents the value of the rabi crop to generate local employment during the rabi season and is a good indicator of the benefit to the community. I also asked him to calculate how many Rs per day the farmers earned over the four month period of the rabi crop. 

It was rumored that farmers were getting 18 quintals in Namapara village just at the edge of the command area at the tail end, but they have bore wells. We went there to check it out and found that the maximum yield was closer to 12 quintals/acre or 2.9 t/ha, but ranged as low as 8 quintals. We estimate that the yield potential of wheat is 4 t/ha so we have a ways to go to lift it up. These farmers had dolsa soil rather than khanhar soil in Bhubdepur village which is a lighter texture. Both are good soils. In Namapara farmers planted at a higher seeding rate, planted earlier, and also used some FYM plus more inorganic fertilizer to explain the higher yield. The CG plains sits at the southern end of the range of adaptiveness of the climate to wheat in India. Some years such as the past winter produced a short winter. As wheat is a temperate crop it suffers from hot weather during the latter growth stages. We should look for alternative crops such as chickpea, sunflower or groundnut which do not have such limitation. On the other hand the Bilaspur farmers seem to have mastered the art of irrigating rabi crops as they all make small compartments so that the irrigation is confined to a small area for more water use efficiency and even distribution. 

Rice yields on the 2008 rice crop ranged from 18-20 quintals/acre or 4.3-4.8 t/ha which are respectable and we estimate the yield potential is 5.5 t/ha. The most common rice is Swarna. They harvested in the first week in November. A farmer who treated his seed with Bavisitin escaped blast fungal disease that was common in the 2008 crop. This year the COs want to have all farmers treat their seeds with Bavistin. 

We returned to Bilaspur in the late afternoon for the 4 hour journey.

Thurs 14 May 9AM to Raipur arriving 12:30PM

Chhura SADO office

1:30PM left Raipur for Kharkhara scheme picking up Mr Beera on the way. Arrived at Chhura town and the SADO office at 3PM. We were joined by the SCO Pankaj Mishra and the CO Amitabh DasGupta.

Rabi rice was seen to be widespread on the road to the site even with combines harvesting. There are over 2000 acres planting in the whole block.

We met the WUA president Mr Narendra Tiwari and RAEO BK Tiwari for discussions led by Mr Beera on obtaining support from the DoA in the kharif rice crop. The following were agreed upon:

9. SRI demonstration (3)

10. Rice Package of Practices demonstration (10)

11. Hybrid rice demonstration (10)

12. IPM Farmer Field School

13. Soil Test for 41 samples for macro and micronutrients

14. Minikits of pigeon pea to plant on the rice bunds

15. Progressive Farmers’ Club

16. Farmer seed production

Kharkhara Scheme Raipur District

Rabi rice yields 30 quintals/acre or 7.2 t/ha. In the kharif hybrids yielded 36 quintals or 8.6 t/ha. Kharif rice is 75% transplanted with the rest rainfed biasi. Mahamaya yielded about 24 quintals/acre or 5.8 t/ha in the kharif. These are very high rice yields. The DoA takes yield cuts of 25 m2 area for their yield determinations which is a good size.

The RAEO seemed very knowledgeable and according to him farmers get low yields because

4. Field operations are not done at the right time

5. Cannot hire labor due to not having funds or no labor available

6. Farmers hesitate to use a seed treatment as they do not see the need, so prevention is not in their behaviour pattern. 

The main rice pests last were blast (including neck blast), stemborers, and caseworm (on late plantings). Blight was not important nor was brown planthopper or gall midge.

The main soils are matasi and dolsa. There is no use of zinc. 

Durg District DoA Office

May 15 Fri 10AM to Durgh with Dr. Sahu, Mr Nandi to DDA office

In Durg we met two SCOs Mr. Kulchander Ekka and Vidyha Charan Mishra as well as the CO Chabilal  Sinha. We also met Mr Beera who introduced us to RL Dhrandhar the DDA. Coming from a farm family and being young he is a dynamic DDA wanting to improve the farm situation in his district. We had a one-hour discussion on how to make improvements in agriculture over a wide range of issues. He wants a project to build small tanks to raise groundwater levels so farmers can pump using sprinklers. We told him our project was repairing old systems. He has a program where he has enlisted 1800 farmers throughout the district to be ‘farmer friends’. They will receive special training from the RAEOs. Each has a card with socio-economic and demographic data which he will use as a baseline. In the future he will see if there are any changes in the socio-economic condition of those farmers including income and adoption of new agricultural practices. He also has a group of 600 youth where they will put on a fair in June. He would wish there was more coordination with WRD. He has asked them many times to tell him with amount of water in each tank what rabi crops should farmers grow. He has never got an answer. We explained PIM and the WUA concept to him. He also is concerned about having inputs more available on time and has requested more godowns to store them but the government has not approved his idea. Regarding allowing RAEOs to place demonstration plots and programs in the CIDP schemes he said they already had their program finalized therefore he could not guarantee they would place them in our schemes. Somehow he felt CIDP was competing with DoA and questioned our motives. Fortunately there is good cooperation at the local level.

Charbhatta scheme Durg District

3PM we reached Charbhatta scheme on the road to Bherakhar and met the CO Rupendra Shandilya in Pathari Khurda village.

We interviewed a group of 10 farmers assembled there. The scheme has a command area of 330 ha with 600 farmers in the WUA. 

Dr Sahu and Mr Nandi interviewed several farmers. They have tubewells and so have been growing many rabi crops for a long time after rice. As this area is somewhat elevated and blast is of particular importance as according to the farmers the fields are full of dew in the mornings during the rice crop. This is ideal for blast which needs wet leaves to sporulate. We recommended Bavistin seed treatment. Dr Sahu also found out that farmers do not apply fertilizers in the proper way. Some of them apply all the fertilizers at one time rather than apportioning them over three applications. This is a basic error which we need to correct soon. Over 90% of farmers grow long maturing Swarna.

SADO office Chhulkhandan Rajnandgaon District

The SADO office for Durg is in Saja but we did not visit there. The scheme actually straddles both Durg and Rajnandgaon districts so we had time only to visit one SADO thus travelled to Chhulkhadan in Rajnandgaon District to the SADO office headed by SDO Mr. GPN Nag to introduce the site workers who would visit him soon to set up the DoA program there including the standard range of demonstrations and activities on offer this 2009 kharif rice crop. We arrived at 5:45 PM and saw a stockpile of pesticide sprayers. A standard knapsack sprayer normally costs Rs1184 and a motorized mister sprayer is Rs5172 which are available a half price to farmers. This is a pulses belt with soybean, chickpea, green gram as well as mustard. The pulses should be treated with Rhizobium as well as PSB seed treatment.

We returned to Raipur at 10PM.

19 May Tues 9:30AM left for Baikunthpur with Dr Sahu and Mr Nandi arriving 5:30PM. Meeting with SCO Ashwami Kumar Das and CO Tapon Bose in Awas Hotel

Baikunthpur SADO office

We briefly met the SADO Mr Hatokshwar who will set up 8 demos for each of Amhar and Geg.

KVK Baikunthpur

On May 19 in the early afternoon we stopped by the new KVK that just opened last June. There are three young professional staff headed by  VJ Jain who is a horticulturalist and by a person in Extension and one Agronomist. They are all inexperienced but are enthusiastic. They undertake demonstration trials and last year had several (wheat and potato). They select locations based on PRA surveys and are only now finalizing their first PRA for rabi crops. They have one jeep. They are too new to be trainers/ lecturers that the WUAs would invite. They need more experience first. They could place demonstration trials in our villages however. I had my pendrive with me so I downloaded some of our reports for them. Especially interesting to them was our Training Needs Assessment and Rice Curriculum.

Amhar Scheme Koriya District

The CO is Prem Narayan Paswan. Amhar site is 60% finished with R&U with the main canal lined and is in the most favorable situation regarding the ability to irrigate a rabi crop. The cooperation with the DoA has been smooth as 100 farmers will have their soils tested for both micro- and macro-nutrients in Bilaspur soil lab. 46 farmers have requested certified seed from the DoA and the seed has arrived and will soon receive 14 quintals total. These farmers will then serve as seed suppliers to the WUA next year 2010 from the harvest of this 2009 kharif rice crop. 

19 May Tues 10:00AM. Our first meeting was in Amhar village organized by the CO Prem Naravan Paswan where we were joined by a TC member. As there were three weddings today not all farmers could come, but a crowd of 20 eventually showed up. Mr Beera first gave a background of the DDA programs and a motivational talk. This was followed by Dr. Sahu who talked about the last rabi season and the kharif rice season ahead. One farmer harvested wheat at 3.7 t/ha. Mr Nandi did an economic analysis of wheat.

At 11:30AM we moved to Sanara Para a hamlet of Amhar village where we were joined by the RAEO Mr Niraj Jaisawal (tel 940779174) who graduated last year from IGAU so he is new on the job. He mentioned that as many of the farmers are tribal people there is a special subsidy Rs43,000 for tube wells. Mr Beera and Dr Sahu gave their presentations and Mr Nandi interviewed a farmer who had 30 decimal field of Pusa Bold mustard that averaged 7.3 q/acre. He earned a profit of Rs9336/acre and a Benefit:Cost ratio was 1.9. This is close to the cutoff point of 2.0. Any B:C ratio > 2 should be highly accepted by farmers. Only parrots are a problem in mustard growing. Another farmer harvested 21 q/acre of rice last season (5 t/ha) growing MTU1010. 

Geg Scheme Koriya District

The two COs are Tapon Bose and Ms Jayashree Kale. Geg is divided into the Right and Left Bank Canals, respectively, that indicate two different main canals. The R&U is only 40% complete on this medium scheme. Farmers in the Right Bank have requested 250 quintals of certified rice seed and the Left Bank farmers have requested 300 quintals. Some 50 farmers will have their soil tested in Bilaspur by the DoA. 

19 May Tues 3:30PM Kharwat village on the Right Bank coordinated by Tapon Bose. Mr Beera and Dr Sahu gave their talks. Wheat was planted in the first week of January and the yield of the farmer was 5 quintals/acre (1.2 t/ha). In doing the economic analysis Mr Nandi noted that the straw has a value as well (Rs3/kg or Rs300/quintal). The same would be true for rice where straw is valued at Rs1000/1500/quintal. We had neglected this aspect in our economics training module on rice.

6PM we met farmers in Orgye village. They are refurbishing a DoA building to be the WUA center. Dr Sahu gave his talk. In discussing wheat the farmers had tried a number of varieties including GW366, MP40 and DL788. GW366 yielded 13 quintals/acre (3.1 t/ha) whereas DL788 yielded 14 quintals (3.4 t/ha). It turned out that the DL788 field was in fact the demonstration plot of the KVK. It was sown in mid Nov with line sowing and followed the recommended practices including four irrigations.

We then inquired about the rice seed orders it seems that the farmers in this village last rabi crop had placed an order for seed with the DoA as did many farmers based on the COs organization. However when the seed arrived they did not want to pay for it. The DoA became upset with this development. They have not made any order for rice varieties this year as they had taken advantage of the rice seed bank program last year. The seed bank program can only be taken up every three years. They should use their own seed for this and next year. Dr Sahu said that his impression was that farmers are not following our package of practices in this village based on their questions. Brown planthopper is a problem from time to time.

Wed 20 May 9:30AM Amapara village on the Left Bank under Jayashree Kali who just returned from leave.

Mr Beera left us so we are now three. We travelled with the SCO Ashwini to a schoolhouse where we met some 20 farmers. Dr Sahu gave a talk on rabi crops and kharif rice while Mr Nandi elicited information to perform economic analyses on rabi crops from several farmers. It was apparent that we are in a tribal area now as the motivation of farmers according to Dr Sahu was more lax. They are easily content to accept whatever harvest comes. The highest wheat yield was 7 quintals/acre (1.7 t/ha). All planted in late in December-January. They said it was very hot from mid growth of wheat to harvest time as the winter cold was only one month this year. They plant mostly early and medium rices except in the low lying areas where they plant long maturing ones. As they wait until the last field is harvested before turning to a rabi crop, this pushes wheat sowing too late. Low wheat yield came from the late planting and unsure irrigation delivery that caused drought stress. For such farmers we need to replace wheat with groundnut or sunflower which can be planted later.

Tribal farmers still use low levels of inputs and are not motivated to push up the yield ceiling. The government has spoiled them with subsidies and free food. They basically sow their crop and then harvest with little management performed in between. They listened very politely to Dr Sahu give a talk on the management of rice including seed treatment. Mr Nandi asked them some questions on what Dr Sahu had said after he was through and there was a long silence. They had retained very little to nothing of what he said. In no talk given by Dr Sahu or other CIDP person did I ever see a farmer take notes. All our efforts in our visits seem only to produce a general awareness. Our talks need to be followed up by the COs to repeat what was said and to make posters where this information is written down. Some COs write the summary of the practices on building walls in key public places, usually in the home of TC members. This would seem to be the best method to get the information in writing so the farmers can  read it over and over. This is our plan but let us see if the COs can follow it. Less educated farmers need more contact hours with trainers. Less educated farmers need extra effort on the part of our trainers to instil the ideas and transfer these ideas into practice. I really doubt if we can devote such needed efforts in our project without  a rigorous training effort that involves learning by doing not learning by listening!

11AM Charpara village. Dr Sahu elicited a long list of rice varieties they planted last year. Many were traditional rices and it was like visiting farmers from 50-100 years ago. 17 Safri, Chenlai, Jiraphool, Kalinga, Karani, Nunga and Chiraenfly are all traditional rices. MTU1010, IR36 and IR64 were even released over 25 years ago whereas the other are from time memorial. Again tribal farmers with low motivation to improve were met. We asked them how long their harvested rice can feed their family and they said only 6 months from farmer sizes of 2 acres. Then they must find work. Many work for NREGA which pays Rs75/day and one family member can join where they are given work for a minimum of 100 days per year. They also can buy rice cheaply so their rice needs are met by the government thus there is no need on their part to improve their own rice culture.

There was no rabi crop as R&U is not completed yet. After discussions some of the farmers agreed to purchase some new rice varieties from the DoA so the CO made a hasty order with the TC member. Kali evidently was not able to do this until today. She has 14 villages covering 2000 acres, more than a RAEO and cannot spend much time with these farmers. As tribal farmers we need greater number of COs each with fewer villages than the norm as we are dealing with more conservative farmers that require more training time and contact hours to change.

Ghunghutta Scheme Koriya District

The CO is Ashwani Dewangan who was not present as he was on leave. Some 26 farmers have supplied soil samples for testing in Bilaspur and 23 quintals of certified seed are ready to pick up by farmers wanting to become seed growers. 

20 May 2PM in Bicrampur village. 

We met some 15 farmers in a schoolhouse. The area is highly forested and the soil is matasi (sandy). Again this is a tribal belt where farmers are not highly motivated to increase yields. The R&U was very disappointing in the eyes of the farmers as the WRD never discussed anything with them and have not designed the irrigation system correctly thus it will not serve the farmers even when completed.

All the attempts to grow a rabi crop have failed due to termites. The highest wheat yield is 2 quintals/acre or 0.5 t/ha. They even applied a Lindane seed treatment but the wheat was mostly killed by 6 weeks after transplanting. Groundnuts are also killed. The only crop that can yield anything is mustard but even so termites heavily damage it as well. It would take a research effort that we can not carry out to determine what crops and practices the farmers should follow given the termite problem.

Common rice varieties are MTU1010, IR64, and Jiraphool (a long maturing traditional). Farmers use low levels of inorganic fertilizer and harvest low yields.

21 May Thur Left Baikunthpur at 9AM arriving Ambikapur 11AM and met SCO Akhyaya Kumar Swain

Banki Medium Scheme Surguja District

1 PM farmer meeting in Srigarh village Banki Scheme with COs Prakandh Kumar Mugal and Harish Dravekar. Each CO has 10-11 villages. There are two WUAs: Katkalo and Kargi Sogce. There are 33 chaks but over 100 outlets. Present at the meeting were TC members and the Panchayat President Dharampal Ram. The meeting was well attended and was held under a mango tree.

There was no rabi crop as R&U is still going on. The only rabi crops were in Sarvati village where farmers have tube wells on a small area where they grew wheat, tomato, chilli, ladys finger. Banki sits right next to Ambikapur which is a ready market for all crops. So this site has good potential. Three years ago the farmers grew wheat and sorghum with irrigation but now due to the R&U have to  wait. 

There is a request between the WUA and WRD to release water 15 June for community nursery building. The most common rice varieties are IR36 (> 75% of farmers due to high yield of 20-25 quintals/acre (4.8-7.2 t/ha), uses less water (early maturing), yields well in both upland and lowland fields, and has fewer pests and diseases and has a good taste), MTU1010, Sona Mashuri, hyrbids, Jiraphool, Badsha- bhog (the last two are long maturing traditional rices). 

The meeting was taken over by the SCO who discussed rice package of practices. The COs gave a demonstration of how to clean the seed with 17% salt in a bucket of water. Many small, unfilled and diseased grains were removed to the surprise of farmers. As the seed was wet after removing from the bucket it could be treated with Bavistin or Thiram fungicide before drying. This is a nice system. The farmers then inspected the two piles of the good seed and bad seed.

One of the TC members gave a testimonial of sowing certified seed, in lines in two directions, 15x20 cm spacing between lines, one seedling per hill and doubled his yield from the year before.

A summary of the package of practices is written in ink on the walls of buildings throughout the scheme. It costs only a few Rs to purchase the ink and farmers let the COs write on the wall. This is better than the paper posters that we had originally planned for displaying the package of practices. No farmer takes notes during the talks and we do not give a leaflet at the end of the training so there is nothing written down so farmers otherwise have to depend on their memories for learning the practices which we know is not the best method. Writing a summary on the walls of well placed buildings overcomes this problem to a great extend. This is crucial for technologies such as salt treatment where farmers need to measure out the correct amount of salt per volume of water (170 g salt/liter water)

We asked a farmer with 2 acres how long the rice lasted in his house after harvest and he said 10 months with a family of six. His yield was 10 quintals/acre or (2.4 t/ha).This is much better than in Geg with the tribal farmers but could be improved even more with irrigation.

The WUA arranged fertilizer delivery of a bulk purchase to ensure timely arrival. Last year the fertilizer was late and farmers had to purchase it on the black market for Rs320 instead of Rs 250 per bag.

4PM Bagawati Dive village meeting with farmer group outdoors in the village center.

Present were TC members including one woman. We could see the package of practices written on the wall of one building in the village center and some 20 farmers showed up. Akhyaya again gave the training. He is a very good trainer and repeats the information and also elicits responses from the farmers. However he is covering too much material as we only want the training to include only those practices which are relevant at the time of training. Also Hindi and Chhattisgarhi are not his native language and he uses Urdu words sometimes that confuses the farmers and he gave the wrong dose of salt. One of the trainers is from Chhattisgarh while the other is from Orissa. The Chhattisgarhi CO should do most of the training as he can relate better with the farmers by using appropriate language.

He repeated the salt treatment demonstration to the interest of farmers. 

The farmers mentioned they had a broadleaf weed in their upland chickpea fields which was very hard to control. Dr Sahu gave a recommendation of a herbicide he read from the DoA Extension Diary. He will check with IGAU pulse agronomists regarding this problem and dried a sample of the weed.

DDA Office Ambikapur

3PM visit to DDA Surguja Mr. SA Pasad with Dr Sahu and the SCO. He is a new DDA as the old one was suspended for corruption. The SCO built good relations with the DoA and works with the RAEOs in the villages and built the relation at the SADO level. Mr Murani is the head of the SADO and will give monthly/weekly FFS training to farmers.

	
	Banki
	Darki
	Jagnnathpur

	Soil samples
	185
	12
	56

	Rice seed grower registration
	8
	2
	2 (including women)

	SRI demoplot
	4
	2
	2

	Rice package of practices demoplot
	2
	1
	1

	FFS
	
	1 in model village or Murka
	

	Certified seed ordered by WUA farmers
	50 quintals
	20 quintals
	20 quintals

	RAEOs
	4
	1
	1


The SCO meets regularly with the RAEOs who taught him how to do the salt treatment and other technologies. They even gave him two DoA diaries that give all the recommendations. The Banki WUA invited the DoA to attend the General Body Meetings

Darki Scheme Surguja District

22 May Fri 11AM to Damodarpur village where we met the CO Shekhar Kumar Santoshwar and 15 farmers under a banyan tree for a meeting.

The WUA has been quite active and got the WRD to alter its design for the canals by building up a rock wall preventing erosion along the banks from filling the canal. The first contractor was replaced. They also irrigate tail first.

There was only a small area planted to rabi crops where farmers harvested 7-10 quintals/acre (1.7-2.4 t/ha). They missed the last irrigation so the quality of the grains was affected and the price which it was sold was reduced from Rs1080/quintal to Rs975. As a result the crop did not turn a profit. They also do not sell straw so that could not be added to the income. One farmer was able to sow his wheat in mid Nov and got the highest yield.

Most farmers transplant their rice and use improved practices of young seedlings, 3 seedlings per hill, 15-20 cm spacing between hills with the early maturing IR36 being the most preferred variety. Discussion turned to salt treatment after a demonstration by the SCO. Here the farmers presoak their rice seed for 8 hours before sowing the nursery and in such case after the salt treatment which should be done in the late afternoon before sowing the nursery the seeds can be soaked overnight and then treated with fungicide just before sowing. Salt is added 170 g/liter or 1.7 kg/10 liters. Non-iodized salt is only Rs3-4/kg at the government subsidized price. The farmers also said that the seed from the Society was not always high quality so that training seed growers is important here.

Jagannathpur Scheme Surguja District

4PM we met in Manpur village at the tail end and the CO Kapil Dixit was present and had assembled the farmers in an open area.

There are only two villages in Jaganathpur but there are 11 hamlets. We saw that the summary of the package of practices was written on the wall of a TC’s home at no cost. The WUA is asking 30% contribution by farmers who wish to order their seed and fertilizer from a bulk purchase. Kapil is organizing farmers into seed producers with the help of the DoA. The RAEO has given several talks to the farmers, one on vermicompost and Nardef compost making. Two farmers adopted Nardef as a result.

Discussion ensued with the farmers being questioned by Dr Sahu on their high rate of seeding which is twice that recommended. Farmers only apply a minimum amount of FYM in their nursery and we appealed for a higher amount so that the roots of the seedlings when pulled would be less torn and the seedlings could recover faster.

There was only a small rabi area for those farmers with tube wells. They planted wheat with WH147 and Lok1 varieties and harvested about 10 quintals/acre (2.4 t/ha). Wheat was sown the last week in January. Rice yields average 3.0 t/ha so the farmers need to raise them with improved practices. 

Deogaon Scheme Mahasumund District

25 May 4PM Dr. Sahu and Mr Nandi met the CO Rajesh Tikariha at Bhitidih village
The R&U contractor has stopped at about 75% completion as he could not get more labor. The main canal still needs to be repaired. NREGA program is competing for labor locally. The farmers are not happy with the work so far as the mixture in the cement was not rich enough and curing was not done properly.

The CO has good relations with DoA at the SADO in Pithora town nearby. There are two COs in the 10 villages in the scheme. There will be 3 rice demonstrations, 3 SRI demonstrations, and 1 hybrid demonstration in the scheme villages. Seed production training will be given to one farmer from the scheme and 1 FFS is scheduled. Farmers can avail of 30 kg rice seed packets composed of new varieties and a fungicide seed treatment provided. The DoA has a different seed bank program where the farmer is paid the monetary difference between the value of certified seed and the farmer’s seed.

We gave the CO a copy of the rice curriculum and we asked him what he is supposed to do with it. He was not sure as he left the CO workshop early where this was explained. We informed him that he should teach farmers rice culture following the curriculum and package of practices. He has agricultural background and is from CG. There are 9 chaks and he goes to one or two a day to meet farmers. 

There was only a small area devoted to a rabi crop where sunflower, wheat and some vegetables were grown. 

The farmers said that yesterday they were visited by a chemical company representative who was pushing two herbicides and an insecticide as well as Pioneer hybrid seed PHB71. He gave a lecture to the farmers, dropped off high quality colored leaflets, and will establish a demonstration plot with the hybrid. One of the leaflets had a rice leaf color chart with 7 shades of green. This was better than the one we print and multiply with the color printer.

DuPont has two rice herbicides:

3. Almix 10% metsulfuron methyl + 10% chlorimuron ethyl spray (sedges/broadleaves)

4. Londax 0.6% bensulfuron methyl + pretilachlor 6% granule (sedges/broadleaves)

DuPont also has a new insecticide Coragen for stemborers, armyworms, and leaffolders

Another insecticide is called Fortera.

We talked to a TC member who was also the Postmaster. He has 20 acres and harvests 4.5 t/ha crop. So there are progressive farmers in the area. He also grows a hybrid onion to sell. Buyers come to his home to purchase. The most common varieties are MTU1001, Mahamaya, and Swarna.

SADO Office Lakhanpuri, Kanker

26 May noon arrived in Lakhanpuri town and met the SCO Samarjit Barik who took us to the nearby SADO office.

We met the SADO VK Sajbheje and several of the 16 RAEOs in the block including Mr Gupta who is in horticulture. We discussed demonstrations. They have not received their quota of demonstration trials yet but last year had 30 on rice package of practices, 14 on SRI, and 12 hybrid. They do not have a Field Day as such but budget Rs5000 for two days of training associated with each trial. They expect to get 50 farmers each training day. They also had one FFS for 14 weeks on rice for 30 farmers. Each FFS is a combination of lecture and demonstration. Demonstrations include going to the field and netting insects. 

We asked the staff what they felt were the constraints to high rice yields in their area. The reply was economical, many are loan defaulters and cannot get credit, and they re-use their own seed too often. Soil is tested in the Mobile Van laboratory. They have set up a model village outside of our command area. Zinc deficiency is common and some farmers apply. The main pest problems are gall midge, stemborers, brown planthopper, and bacterial leaf blight.

Markatola scheme Kanker district

1PM we assembled a farmer meeting outside under a tree in Markatola village with the CO Lakhanlal Bawanthade. The farmers were preparing for a wedding and food was waiting so we did not spend much time. 

R&U is 70% complete as the scheme is small. But there was no walk through nor contact with WRD or the contractor so the farmers are not satisfied with the design of the upgrading. There was no rabi crop last season but a number of years ago some grew groundnut. The soil is matasi and boulders can be seen sticking up from the rice fields.

Farmers grow a wide range of rice varieties spanning traditional and reaching the new hybrids. The most common is Swarna but also mentioned were Bhokawa, Daow, Dubraj, Vokra, Chitri, MTU1010, MTU1001, and hybrid 6444. Seeding rates are very high: 36 kg/acre for biasi culture and 30 kg/acre for transplanted. This is about three times what is required.. Rice yields average 2.4-2.9 t/ha.

The RAEO later joined our group and it was the first time that the farmers had met him! He lives in Kanker so seldom comes to the field. He offered a seed exchange program for 10 quintals for the most poor farmers. N and P are highly deficient with K as moderate according to soil tests. The RAEO had set out SRI demonstrations with one seedling/hill, spacing 6-8 inches, seedlings 12-14 days, line sowing in two directions and the field drained. These are all SRI practices. They do not use the rotary weeder however and rely on post-emergent herbicides such as Almix (metsulfuron) spray or Londax (bensulfuron methyl + pretilaclor) granule.

3:30PM in Bharakachar village in a schoolhouse to meet farmers.

The common rice varieties of farmers are HMT, Swarna, Sona Mashuri, IR36, IR64, MTU1010, MTU1001. Swarna yields 3.3-3.8 t/ha.

Farmers have a gall midge problem. There are no seed growers among the farmer nor is there any training. Their fertilizer timing is late by two weeks for both the first and second topdressings which is quite significant. They can recognize physiological maturity and know if they harvest late that there will be more brokens in milling. They do not know their RAEO. 


