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Field crop cultivation plays a major role in Sri Lankan agriculture sector. The crop g
considered as other field crops in Sri Lanka consists of coarse grains; maize, finger millet

condiments; chili, onion, efc., grain legumes; mung bean, black gram, cowpea, soybean,
and oil crops; sesame, groundnut, sunflower, ezc. Upland flat areas, slopy areas and paddy fi
during off season are mostly being used in field crop cultivation. Around 580,000 far
families are engaged in other field crop cultivation and the contribution to the GDP is 1.7%
agricultural lands the drainage system is important for diverting the excess water from the 1
as well as for supplying more water for the place where it suffers from water scarcity. The v
drainage refers to removal of water in excess of the quantity required for growth

development of crop by artificial means®. The soil fertility can be improved by protecting
soil from soil erosion through the drainage system.

Drainage channels reduce soil erosion in slopy areas, removes the salt accumulation in the fj
and manages water supply’. There are many types of drainage channels available in the ¢
field. Drainage systems can fall into one of several categories, depending on the topography
geology of the land as dendritic drainage system, parallel drainage system, trellis drain
system, rectangular drainage system, radial drainage system, deranged drainage system,

annular drainage pattern. The construction of field drainage channels manually, us
mamoties, which is presently practiced method by farmers, is highly inefficient and |
drudgery field operation before planting. Even though some ploughs and ridgers are used for
construction of field drainage channels they do not provide the sharp, deep and vertical cut
the drainage channel as they are not designed for this purpose. The unavailability of a spec
farm equipment for drainage channel construction, farmers are forced to neglect this fi
operation especially the large scale farmers, which leads to poor drainage conditions in
fields. Hence the aim of this study was to design develop and evaluation of drainage chan
digger by utilizing readily available farm power source; two wheel tractor.
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Figure 01: Major Components of Pmtotype

As shown in Figure 01, the main components of this digger were a set of tines, blade, bucket, s
enider frame and hitoh attarhmont A1l #ha seneto ceran — — A = _ 1. .o - -



and “L” iron bars and connected with permanent and non permanent fastening methods. The
digging depth of the tines, bucket angle and depth could be adjusted. The fabricated prototypes
were tested for its performance and modified by using the classic approach of farm machinery
design and development. Each prototype was provided with more strength and information to
develop the final prototype and was tested for field performance.

In prototype testing, following defects were identified and required modifications were made.
Depth of the drainage channel was not adequate:- for this the depth of the tines, the angle and
depth of the bucket were adjusted and two extra cutting points were attached to the cutting edge
of the blade. Weeds and traces were entrapped due to close spacing between tines:- the number
of tines was reduced. When loading the digger, it tended to bend, break and showed unbalance
condition due to the low strength and weight of the equipment:- the frame of the equipment was
strengthened. Soil was encumbered on the Bucket due to the improper function of the soil
guider:- the soil guider was modified. Finally, a furrow wheel was fixed to achieve straight
drainage channels. A fter all the modifications, the final prototype was fabricated and tested for
its field performance in un-ploughed land (T,), land with primary tillage (T,) and land with both
primary and secondary tillage (T). Table 01 shows the field conditions of test fields.

Table 01: Test field condition

Average
Treatments  Penetro Meter Bulk Density Moisture Content by
Reading for 500N (g/em’) Dry Basis (%)
(cm)
T1 2 1.848 9.926
T2 13.3 1.795 0611
T3 15 1.745 - 6.173

The digger showed significantly higher field performance in primary and secondary tilled soil
(T3). The achievable depth of channels was 8 - 12 cm. The digging capacity was 188.679 m/hr.
Field efficiency 67.8%. The costand time saving compared to the manual method was 78.74 %
and 85.24 %, respectively. Therefore, the developed two wheel tractor- coupled drainage
channel digger could be recommended as a good solution for the drainage construction problem
in upland fields. To get the maximum output of the digger, the two-wheel tractor should be
manipulated in low gear ratios and the strength and the weight of the machine should be
increased. The digger should be well cleaned and lubricated after use, to avoid unnecessary
rusting and to expand the shelf life. '
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