
iCHANISATION ON COCONUT ESTATES, III 
By RAY WIJEWARDENE 

the preceding articles in this series dealt mainly with mechanisation as applied through 
i medium of the conventional four-wheeled tractor as used on the larger estates. Touring 
• last two years, however, machines suitable for smaller properties were introduced into this 
mtry and have now worked long enough for their relative advantages and shortcomings to 

discussed. . 
One of the earliest of the smaller tractors was a track-layer type of machine with a 5 h.p, 

•cooled engine, developed in the U.K. mainly for market garden cultivation. These did 
t, however, gain much popularity due largely to their slow speed of travel, low output of work, 

of manoeuvrability over the uheveiuiess of the average coconut estate, and relatively high 
Capital cost. These tractors also suffered through being rather complicated in construction, . 
particularly in the region of the tracks, and.being also of somewhat low construction, goi pretty 
^rell fooled up with gravel, sand, etc. resulting in rapid wear. The range of implements too 
was unfortunately not particularly suited to tropical cultivation practises. 
j > Around the same time came the various rotary cultivators, comprising a two-wheeled tractor 
equipped, at the rear, with a set of high speed rotary cultivating blades. The operator walked 
behind, guiding the machine by means of handle-bars. These machines too failed to catch on 
and the reasons for this are clear..•< Usually the engine, of about 4 to 5 h.p, was located top low, 
and also got fouled up with the usual litter on coconut estates, apart from the grit that covered 
it almost completely. These machines were also not protected, with oil seals, etc. against the 
ingress of grit and moisture into the gear box, chain case, etc. and thus soon required expensive 
maintenance. As regards cultivation operations, the machine could do little more than whirl 
its high-speed rotary blades through the soil, pulverising it, and tending rather to destroy what 
litUe structure is present in tropical soils. Once again'the price of this machine was against its 
practical usage, particularly when coupled with a limited range of operations. 

Recent Development 
Comparatively recently, however, a development of the rotary cultivator principle, came 

to this country from Japan, where it had already found acceptance by the farmers, cultivators 
and orchardists, there. It began its history as an American market garden tractor, and 

• was adapted by the Japanese, whose farming is comparable, as far as extents of land 
cultivated per farmer, with those of the American market gardener ; extents between 5 and 
3 0 acres of intensively cultivated land. The Japanese are reported to have harnessed their 
ingenuity into developing this machine further, making it more suitable for use in mudded paddy 
fields, extending its range of usefulness with a wide range of versatile implements, and cleaning 
up the ' bugs * on the machine to make it as fool-proof as possible for trouble free operation by 
unskilled farmers. Their objective was to make it simple enough to be repaired by the village 
bicycle mechanic, and thus not require the expensive luxury of a call for a service van whenever 
a breakdown occurred. 





^ B a s i c a l l y th is k e t o n e the r o t a r y c u l t i v a t o r / b u t w i t h hone of the 
i w b a c k s o f t h e la t te r . T h e eng ine , 2 t o 3 h .p . a i r cooled, w a s loca ted h i g h a b o v e the 

of whee ls , a n d d r o v e t h e m t h r o u g h a V e e * bel t ( w h i c h d o u b l e d a f a c l u t c h ) a n d a to ta l l y 
|enclosed c h a i n case. T h i s cha in case was equ ipped w i t h doub le neoprene o i l seals to p r e v e n t 

cage o f o i l as we l l as e n t r y o f m u d o r w a t e r , .and h a d the added a d v a n t a g e requ i r ing n o 
ise p o i n t s ^ a d r a w b a c k w i t h a l l t h e la rger mach ines , fo r the m o r e grease po in ts o n a mach ine , 

jjthe m o r e p a r t s the re a re to be missed a n d l e f t u n i u b r i c a t e d \ v i t h the resul t o f h e a v y ma in tenance 
fand repa i r b i l ls I T h e mach ine as a w h o l e w a s s imple a n d h a d none of the compl ica t ions 
of g e a r - b o x a n d d i f f e r e n t i a l ^ n o r d i d i t appear', t o requ i re t h e m ! A s a resu l t i t w a s v e r y 
cheap, the o r i g ina l mach ine cost ing abou t R s . 2,000/- comple te w i t h a w i d e range of 
imp lements adequa te fo r most purposes. ^ 

S o m e o f t h e m o r e prec is ion p a r t s such as needle bear ings, neoprene seals, e tc . w e r e t u r n e d 
ou t i n A m e r i c a , as also the engine. 

P a r t i c u l a r l y in te res t ing , w a s the d i rec t m e t h o d o f app l ica t ion of powe r t o the w o r k , be 
i t soi l c u l t i v a t i o n , i r r i g a t i o n , o r a n y t h i n g e l s e ! T h » d i rec t -app l i ca t ion o f p o w e r t o t h e w o r k 

"being p e r f o r m e d appears the secret of a g rea t dea l of the success a n d h i g i T o u t p u t f o r s u c h a 
sma l l l i gh t m a c h i n e . -

W i d e R a n g e o f I m p l e m e n t s 

O n e o f the imp lemen ts is the revers ib le p l ough , fitted flexibly beh ind the wheels , a n d 
ad jus tab le b o t h fo r d e p t h of c u l t i v a t i o n as we l l as w i d t h . U s u a l l y the Japanese s t y le of p l ough 
is used for the a d v a n t a g e of easy rep lacement of w o r n shares, a n d reve rs ib i l i t y of t he d i rec t ion 
of t h r o w . . I n fac t the who le m a c h i n e becomes a powered p lough , as the func t i on of the whee ls 
— p n e u m a t i c r u b b e r t y r e d for h a r d lands a n d spade lugged steel rims for opera t ion i n soft soi ls 
— i s a lmos t e n t i r e l y . t o p rope l the p l o u g h . T h e opera to r w a l k i n g b e h i n d can guide.the^ mach ine 
w i t h o n l y t h e j i p s of h is fingers, i n s t ra igh t l ines o r i n circles, o n l e v e l o r s loping a n d undu la t i ng 
land*' P l o u g h i n g c a n eas i ly be ef fected i n c i rc les o f 4 foot rad ius , s u c h .as r o u n d t h e base o f a 
p a l m , o r w i t h m the , s h a r p co rne rs of p a d d y field ' H y a d d e s ' . P l o u g h i n g d e p t h c a n be v a r i e d 
u p t o 6 o r 7 inches, f r o m as fine a s h a v e as 1 t o 2 inches, depending of course, o n the soi l . O u t p u t s 
of 1 t o 2 \ acres a d a y are c o m m o n l y a c h i e v e d , o r i n t e rms of coconu t plantation^ t e r m i n o l o g y , 
a b o u t 80 t o z o o squares per eight h o u r d a y . W e e d g r o w t h is w e l l i h v e r t e d ^ a n d fo r those w h o 
p l o u g h i n the i r fert i l iser be tween the r o w s of pa lms , th is opera t ion becomes v e r y r a p i d a n d 
i n e x p e n s i v e , p a r t i c u l a r l y w h e n one remembers tha t for th is o u t p u t of w o r k , on l y i \ to .2 gal lons 
of pe t ro l a re used per d a y ! 

T h e h a r r o w i n g opera t ion w i t h this mach ine is equa l l y in terest ing as the t w o wheels come 
nB i n a f e w seconds, and are rep laced b y sc im i ta r shaped blades cal led ' m u l c h i n g r o t o r s ' . A 
skeg o r r a k e is fitted to the rear h i t ch of the mach ine , t h r o u g h * w h i c h the opera to r regu la tes 
f o r w a r d speed a n d dep th of cu l t i va t i on . T h e mu l ch ing ro to rs cu l t i va te w i t h a gent le s t i r r i ng 
ac t i on o n ' t h e so i l , no t so fast as to pu lver ise it, b u t w i t h a n ac t ion s im i la r to b reak ing u p the 
c lods be tween one 's f ingers. T h e mu lch ing ro to rs can be used e i ther a f te r p lough ing , w h e n 
t h e y p e r f o r m a sor t of h a r r o w i n g act ion for the p repara t ion of a seed b e d , o r ' n e a t ' — o n u n -
p l o u g h e d l a n d . I n th is fa t te r ins tance, t h e y cu l t i va te bu t l eave most of the t r ash on t h e surface 
of t h e soi l t o protect i t against eros ion a n d o x i d a t i o n . 

T h e opera to r appl ies o n l y a v e r y gent le d o w n w a r d pressure o n his handle-bars w h e n he 
w ishes to cu l t i va te deeper, o r raises his hands fo r sha l low c u l t i v a t i o n a n d fas te r f o r w a r d mo t i on . 
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power is lost suppo r t i ng the^ machine,~or d ragg ing a h a r r o w as w i t h a t rac to r , a s ' t h e ro to r s 
r t the m a c h i h e ^ ^ h i l e c u l t i v a t i n g the so i l ; a n d also p r o p e l i t forward n a t u r a l l y . -

F o r n o r m a l c u l t i v a t i o n ope ra t i ons o n a coconu t es ta te , t h e w r i t e r p re fe rs t h e m u l c h i n g . 
£tors a lone, unless o f course a seed-bed is being p r e p a r e d fo r the sowing o f c o v e r c rops, fo r a 
i d l i n g n u r s e r y , o r w h e n h e a v y u n d e r g r o w t h needs t o b e t u r n e d i n , w h e n , of course, the p l o u g h 

used first. . W e h a v e f o u n d t h e mu l ch ing ro to r s ideal fo r t u r n i n g in broadcast fert i l iser o n 
compost a n d m a n u r e , e i ther a long the .avenues be tween t h e r o w s o f pa lms, o r i n circ les r o u n d 
"* e base of e a c h p a l m . I n t h e l a t t e r case, t h e fer t i l iser dose is first app l ied i n a c i rc le r o u n d 

Jfee p a l m a n a t h e m a c h i n e d r i v e n r o u n d i t w i t h i ts m u l c h i n g r o t o r s t u rn ing i n the fer t i l iser, a n d 
y e t l e a v i n g the t r a s h o n the sur face. Most b ranches , leaves, etc. a re also t u r n e d i n t o t h e so i l 
du r ing th is ope ra t i on , w h i c h is v e r y q u i c k — a b o u t 3 t o 4 a c r e j o f pa lms can eas i ly be fer t i l ised 

f in th is m a n n e r each d a y u t i l i s ing One spreader a n d one m a c h i n e opera to r ; at a cost of. a r o u n d 
th ree cen ts per p a l m (p ins of course , the pr ice of the fert i l iser" o r m a n u r e used) . T h e speed o f ; 
opera t ion is also v e r y usefu l w h e n c u l t i v a t i o n of a large e x t e n t h a s to be effected du r i ng the f ew 
m o n t h s o f su i tab le wea the r . 

^ ' V a r i o u s o the r comb ina t i ons of r o to r s a n d ' d rags ' o r rea r a t tached imp lements , a re ava i lab le , 
for opera t ions s u c h as i n t e r - cu l t i va t i on be tween r o w s o f seedl ings i n the n u r s e i y , o r f o r p ineapp le 
a n d vege tab le c u l t i v a t i o n , n o w that these c rops a re becoming p o p u l a r for g r o w i n g i n the avenues 
be tween the pa lms . T h e m a c h i n e is so sma l l a n d h a n d y it can easi ly w o r k inside a ' p a t h o l a 
tnessa ' o r snake -gou rd trel l is. R i d g i n g , d i t ch ing , a n d weed ing are al l possible us ing the correct 
comb ina t i on o f r o t o r a n d imp lemen ts fo r each par t i cu la r j ob . 

A v e r y use fu l imp lemen t in t h e range usua l l y ava i lab le w i t h such mach ines is the r o t a i y 
weed-s lasher w h i c h , ac t i ng v e r y m u c h i n the m a n n e r of t h e ' vees i -ka t t ie * o r s lashing s w o r d , 
na i l s a l t w e e d j g row th i n i t s p a t h , w i t h i t s w h i r l i n g cha ins , a n d leaves t h t m o n t h e su r face of t h e 
so i l ; t h u s a v o i d i n g a n y c u l t i v a t i o n opera t ions Which m i g h t o the iw i se damage t h e soi l i f car r ied 
ou t excess ive ly ; E x t e n t s of b e t w e e n 3 a n d 6 acres c a n be ' flailed' i n th is m a n n e r each d a y . 
T h i s is, h o w e v e r a n imp lemen t t o be used w i t h g rea t care , as also the ' vees i -ket t ie *, as the flails 
c a n cause ser ious d a m a g e i f ope ra ted too near o the r w o r k e r s in t h e field. 

Mos t coconut estates a re associated w i t h s t r ips of p a d d y l a n d , a n d mach ines of t h e t y p e , 
descr ibed are idea l l y su i t ed fo r the comple te , a n d i n tens i ve c u l t i v a t i o n of these f ields. P l o u g h i n g 
a n d h a r r o w i n g c a n b e ca r r i ed o u t j u s t as easi ly on mo is t o r wa te r - l ogged soils, w h i l e pudd l i ng 
a n d leve l l ing opera t ions are ' a c i nch ' w i t h the s p e c i a l ' p a d d y field r o t o r s ' a n d h a r r o w i n g r a k e 

6 ( s i m i l a r t o t h e B u r m e s e h a r r o w used w i t h b u l l o c k ) . T h e w r i t e r h a s persona l exper ience o f 
pudd l i ng a n d leve l l ing p a d d y fields too soft e v e n for buf fa lo t o w o r k i n , t hus b r i ng i ng unde r 
c u l t i v a t i o n these a l m o s t ' imposs ib le ' lands too. A v e r y n o t e w o r t h y fea ture is tha t t h e mach ine 
appears t o be able t o c lamber o v e r bunds , t h r o u g h channels , a n d in to a n y p a d d y field w i t h o u t 
causing a n y d a m a g e at a l l t o the l and , or to i t se l f—and e v e n if it does get s tuck , i t is eas i ly l i f ted 
o u t we igh ing o n l y a b o u t 150 lb . 

The w r i t e r usua l l y uses a m u l t i - r o w seed dispenser w h i c h dibbles about ten r o w s at a t ime 
o f seed p a d d y o v e r the sur face o f the leve l led field. The p a d d y t h u s g r o w s in r ows , v e r y m u c h 
l ike it t ransp lan ted c rop , and can be in te rcu l t i va ted w i t h the Japanese wecder to y i e l d v e r y 
large c rops—cer ta i n l y as la rge as, if not larger t h a n , a t ransp lan ted c r o p — a n d at a f rac t ion of 
its c o s t ! 

T h e w r i t e r has also f o u n d the w a t e r - p u m p a t t achmen t useful for the i r r i ga t i on of p a d d y 
fields, and m o r e recen t l y f o r the sp r ink le r i r r i ga t i on of seedling nurser ies, vegetab le a n d f ru i t 
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Vig. 5 
The rotary weed slasher slashing Ihe weed growth on the 
estate Thus is particularly useful in the underplantation 
where the usual grazing herd would not be permitted to 

enter in case ihcy damage the young plants. 

Fig. 6 
The same machine, the M E K K Y T I L L E R , used lor ploughing the estate paddy fields. 
Even when working under water, a very fine turn of the furrow is achieved. - After 
a week or two, this field wiJJ be puddled and levelled, also by the same machine, 

prior to .sowing. 

si 
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yes, etc. Outputs of up. to 4,000 gallons per hour; depending upon the head, makes this a 

cry useful attachment indeed: ; 

1 A trailer is also available; and a ' must 1 on most estates, for the transport of fertiliser, tools, 

implements, etc. for the field. It can carry up to 1 ton on normal estate roads and operate at 

between 3 to6 m.ph. 
While involved in imderplantation work, the wrhar found the rotary saw attachment very 

useful for felling old coconut trees, and dropping them exactly between lines ot young palms, 
and thereafter for chopping the tnink into short logs for easy removal. Although the rotary 
saw blade is only 24 inches in diameter, it is best used to make a cut first on the side of drop 
of the tree, and then once again on-the other side, a little higher thau the first cut. In this 
manner, trees upto 25 to 30 inches in diameter at the base can be felled: A certain amount of 

: skill however has.to be acquired to drop the treeexactly where intended; but so also when 
asUn^ the axe I The latter however takes very much longer, and is far more tiring on the wieider. 

Easy Operation and Maintenance 

A particular feature, of these machines, apart horn their versatility, is their ease of 
maintenance, apart from an occasional oil change, a lew pints each week—and adjustment of 
the belt tension, no further upkeep is required. When repairs are necessary, they can usually 
be attended to by the village blacksmith in his traditional capacity as the fanners help, or by ' 

the local cycle mechanic. 
I t is also A very wanning sight to see farmers and cultivators in span cloth using 

. these machines without any trouble at all. In (act, any good buffalo ploughman becomes the 
ideal operator of this machine. Most of them soon learn to make the simple adjustments to 
obtain most effective cultivation, and are very quick to praise its effortless operation in 
comparison with the ordeal of cajoling, pleading with and whipping its four-legged counterpart 
—the buffalo. 

The writer has had the opportunity in the last few months of meeting many users of these 
machines, and hearing their views and opinions on it. Some few, about 5 per cent were not 
very happy with it, and in most of these cases it wa* found that it was hardly the machines fault 
when the operator tried to work it on land that was rock hard and should never have been 
cultivated in that condition at all i Usually the fault lay with the operator who was invariably 
a ' mechanic 'with no interest in agriculture and who looked upon agricultural work as a ' bind '. 
He was usually able to spend sufficient time messing about with the machine and constantly 
adjusting it, so as to reduce his working time to a minimum! Some owners hired out their 
machines to others who naturally hacked it and misused it to the point of damaging a plough­
share or some such component. Invariably the machine was blamed again! 

However it was very satisfying to note the vast number o( educated young men who fin' 
in these machines, a means,at a price they can afford, of working their own lands themselves 
without recourse to a large labour force. It wvuld appear that this machine is truly helping 
restore the state of intelligent landed gentry working themselves, on their own lands in contras 
with their absentee-landlord parents, restricted as they were to the mammoty or the buffalo 1 

It was interesting also to ascertain the average extent cultivated comfortably by thi 
-machine, and the writer was not little surprised to see quite a few coconut estates ; 
approximately 200 acres in extent being cultivated entirely by one such machine, and wel 
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too—all operations being carried out within the very few months of rainy weather granted 
by the Gods these past two years ! One estate of 360 acres finds two of these little machin 
ample for all cultivation and allied operations, and which have, incidentally, on this propertji 
replaced one large 4<fh.p. tractor which originally cost four times as much. x 

Where however, intensive paddy or vegetable cultivation was also carried out during the 
monsoon the machine had to accomplish upto about 25 acres of this work first and could then 
only cope with about 80 to 100 acres of plantation land during the remaining brief spells of wet 
weather during the year. 

Operating costs can be worked out on the basis of two gallons of petrol or Rs. 5 / - per day ; 
operator (if the land-owner himself does not work his machine), at Rs. 3/- per day; and 
depreciation, repairs, etc. at Rs. 4 / - per day, at the maximum ; a total of Rs. 1 2 / - / which 
considering its output and low initial cost puts it way above the level of any other form 
of agricultural machine available to the smaller farmer or planter in this country at present. 

It is the writer's hope that this type of machine will be still further developed and improved 
towards increasing its adaptability to the local economy crops and allied soil and weather 
conditions, widening its range of versatility and lowering its initial cost so as to bring it even 
more within the range of the small farmer and planters purse. Perhaps the fact that there are 
already four manufacturers in Japan alone copying the original machine is indicative of the 
demand already created for this type of machine in tropical and far-eastern countries, and of 
its acceptance by farmers and cultivators all over this part of the world as a sound practical 
and economic agricultural machine. 
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