Annual Research Activity Report

Executive Summary

In year three, the primary objective was to develop an animal-drawn no-till planter.  Two (2) planter prototypes were made.  In the first prototype, the draft force and the down force requirements were determined.  With an operating draft force  of 40 to 70 kg, a starting force of 70 to 90 kg, and running at 1 m/s, it was determined that having two rows in a single pass was theoretically possible and a small farm engine or a small motor cycle engine could be used to power the equipment.  However, since the first prototype was not stable due to the high location of center of gravity, a second prototype was made to address the issue.  In both prototypes, a seeder mechanism and a fertilizer dispenser were attached.   Both were functioning, but further study on the placement of the seeds and fertilizer was recommended.  The second prototype used a weight at the rear wheel to provide the down force requirements and at the same time acted as a flywheel to store energy when it was moving.  With this, the operating pulling force could go as low as 20 kg depending on the type and condition of the soil.  Toothed coulter was found to be more efficient than plain coulter in cutting residues, but further analysis and testing would be needed to determine the geometry and number of teeth that would result in an optimum performance.  Using an inverted-T opener, breaking of the soil was sufficient at a depth of 50 – 75 mm.  Again, further testing on the geometry and size of the opener was recommended to determine soil breaking performance and contribution to the downward force.  The frame of the animal-drawn planter was also to be simplified to reduce equipment cost. Testing on different soil moisture and residue condition was also recommended.  Two practical systems of planting were proposed.  In the first system, herbicides were to be sprayed on a 40 cm strip of living cover then the planter was to be used.  In the second system, the planter was to be used on the living cover followed by herbicide spraying.  

Research Strategies and Developmental Activities

Research Progress by Objective

Objective 1: Develop a practical and economically viable small no-till planter for upland farming

Critical research accomplishments:

· An animal-drawn no-till planter using a toothed coulter, inverted-T opener, front and rear press wheels, a seeder and a fertilizer dispenser was developed.

· With a 20 – 70 kg draft force requirements, multiple rows in one pass was found to be theoretically possible in an animal drawn or motor driven planter.

· It was confirmed that toothed coulter performed better than plain coulter and that the inverted-T opener design performed satisfactorily in breaking the soil.

System Level:

· Field testing 

Development Impact:

· After developing the animal-drawn no-till planter, the research will be ready to:

· Modify frame to reduce equipment cost

· Perform actual on-farm trial

· Perform economic study

· Explore and develop a motorized no-till drill

Challenges and Responses:

· Because of the change in work load of the head researcher last year, the project timeline was not met.  An attempt to use undergraduate students to assist in research was helpful but not enough to maintain momentum.   A proposal is to allow our coordinator, Ms. Olive Tiglao, to actively participate, as a research assistant, to help in the economic and social aspect of the equipment development. 

·  Very few related literature regarding no-till equipment were available at hand.  This September, the institution was granted one-month free trial to science direct.  From the site, important related materials were gathered.  

· The investigator was not familiar with Mindanao and had few contacts.  A trip to Mindanao in August was helpful in assessing the slopes, availability of materials and the capability of the local fabricators and in developing contacts with some locals in Bukidnon.

Degree and Non-degree Training Activities

None.

Publications, Presentations, and Other SANREM CRSP Products

None.

Networking Activities

Collaboration with Dr. Agustin Mercado was made with regards to the conversion of conventional tillage equipment into a reduced tillage planter.

Project Highlights

· Using the latest prototype, the operating draft force was found to be in the range of 20 to 70 kg.  This suggests the possibility of having more than one row per pass during planting.  This can reduce planting time significantly and can help farmers use their planting space more efficiently.

· Based on the related literature gathered and the observations made in the previous tests, the performance of the equipment can still be improved by varying the size and geometry of the coulter and the opener and by adding mechanical devices such as flywheels and springs.




