IMPLEMENT TILLAGE FOR IRRIGATION

By R. L. Paag, Manager of Cultivation, Seuth Porto Rico Sugar Company

The task of introduecing lwplement tillage into a eountry where
this method of ecultivation has never been practiced, is one hbeset
with many difficulties. In the first place, I don’t believe there is
a husiness under the sun, where incfficient work will show up to
worse advantage than poor work in cultivation with implements.
And the economieal results of poor cultivation are equally disastrous.

Therefore, it is easy to comprehend what one has to contend with
when you try to intreduce this work inte a country where there are no
texinsters, and where none of the laborers have the slightest cou-
ception of the prineiple of the implement, and the mayordonivs are
very slow indeed in learning to use judgment in putting different
insttuments in the different fields as conditions change.

Another idea whieh we have not heen able to impress on our
mayerdomes, is that implements should be confined to such territory
as they can attend to properly, and leave the rest of the work to he
attended to hy hand.

Another condition that was met with here. These flelds never
have heen cultivated by animal power, so weie not laved out with the
idea of accommodating this kind of work.

Also each country has its peculiar conditions that recuired ecer.
tain implements. Seme of them way he found on the market, anl
others have to he improvised. These are a few of the things that have
to he contended with while introducing a proposition of this kind.
However, they are minor details, all of which may be overcome iu
fime, Co
The chief questions that have to be determined are whether or
not you are able to eultivate a piece of land cheaper by this method,
whether you can produce more tons per acre, and whether or not
you are able to make as good use of a limited water supply for
irvigation.

In discussing tillage with irrigation there arve two distinet propo-
sitions to cousider:

One, where you have an abundance of cheap water, where the
enly object in eultivation is to maintain a good soil condition for
the cane, and the other, where you have a very limited supply of
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expensive water and where the only object is to make a gallon of
water reach over as much territory as possible, never pretending
to give the plant all the water it wants, merely holding it up until
it rains.

The former is quite simple, and there really is not much room
for diseussion. I have had oceasion to introduce cultivation into a
proposition of this kind and in many instances obtained an Inereass
of 100 per cent in yield and a material reduction in cost.

However, with the latter, where we have a great scarcity of water
and the water is very expensive, we meet with greater difficulty, and
we have to proceed with more care and judgment than where water
is plentiful and cheap.

As the condition of searcity of water obtains more generally in
the hetter cane districts in Porto Rico, 1 will discuss the subjeet
under these conditions. '

The primary prineiples of conservation of moisture in dry farm-
ing are well known to most every one, and these are the principles
which have to be applied to cultivation with irrigation under these
conditions, where conservation of moisture is of primary importance.

On undulating lands and in districts frequented by drought,
there is nmo question but that the deep-furrow system is the most
desirable. First, from the view point of controlling the irrigation
water; second, from the fact that moisture is conserved longer in a
deep furrow than in a shallow furrow, or on level land, providing
proper muleh is maintained.

In carrying on intensive cultivation with implements, in con-
nection with the deep-furrow system, the problem which presents
itself is the one of conserving the banks for the purpose of controlling
the irrigation and at the same time keeping soil in good condition
without filling up the furrow too much.

In making a study of this phase of the problem, T have come
to the conclusion, that in loose land where it may be desirable to
work two animals abreast, the least practical width that banks can
be made is 6 feet from centre of furrows. Anything narrower than
this, where furrows are made with a large bombo (lister) with bulls
or steam plows, lister or furrow machine, it is not practical to get
onto the banks with an animal-drawn implement, as they are thrown
up so high and steep that it is hard walking for the animals, and
the implement will roll entirely too mueh dirt down into the furrow.

A 6 feet bank allows a furrow of sufficient depth and at the
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same time a hank wide enough for animals to walk on without filling
the furrow with dirt and clods. In this connection would state
that where a good bank is made, ag with a steam plow, it is not prac-
tical to go in with cultivators, until the hanks have had time tc
settle, o1 have been worked down a little either with hoes o by rains.
This lessens the danger of rolling ¢lods down on the young shoots and
at the same time gives the canc time to get up where it is not so
easily disturbed by rolling dirt and clods.

There is no guestion, hui what the continucus passing of imple
ments works the banks down to a considerable extent, but this also
takes place nearly to the same extent by the action of the rains and
continuous passing of the hoe, And 1 find it is pessible to lay the
cane by with practieally as good a bank by the use of anbnal eul-
tivation as by use of hand 1mplements, with the advantage that the
cane is layed Dby with soil in a good state of tilth instead of in a
hard baked conditions as when no implements are used,

In distriets where {for lack of land) we are foreed to put our
fields hack in eane as soon as the erop is eut, we have congiderable
ditfienlty getting rid of the old cane roots; while in the gran cultura
planting the roots have pretty well disappeaved through decay and
rvepeated plowings.

in ficlds where we ave obliged to chop up the stinnps in seaveh
of the white grulr and weevil root-horer, this trouble is done away
with; and in fields not treated in this manner, where the old stumps
are large and bothersome, we send men in with grub hods and split
up the larger stumps which interfere with the implements,

IMPLEMENTS

After having made a study of this subject Tor the past four
vears 1 have decided on the following hmplements, whieh we ave now
using under different conditions as requirements demand.

1 hiave devised a Dauking machine, and a dise eultivator with eight
dises. In addition to these I use a diverse o spring-tooth eultivator,
an ordinary double-shovel eulfivator, and small plows.

For conservation of wmoisture and destruction of small weeds
just as they are germinating, T use the spring-tooth ecultivatoyr, with
levers set so that teeth slant Dack toward the ceunter of the hanl:
this has a tendeney to draw the mould away from the cane, together
with any loose trash and deposite it in the centre of the hank. This
is drawn by one animal, and two passes are made; one down the
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right side of the bank and back on the left side. We arve doing this
work now at an expense of 1D cents per acre,

For the destriuction of small weeds and building up the Dank
which may have become flattened out from any cause or other we
use the banking wachine which is eomposed of two pieces of sheet
iron five feet long set on a slant, with the front ends set apart, the
width of the bank and the rear end set just far ezough apart to allew
the mould to roll out onto the centre of tlie hank. This is drawn hy
two good mules, and as this requires only one pass, we pay 8 eeuts an
aere for this work. We find that by passing ¢his implement after
eultivation with other implements, we are always ahle to keep the
hanks In a satisfactory condition and never lose control of our irvri- .
gation water.

After the hanker we quite often run the dise cultivator, which
leaves a muleh on the sides of the bank next to the eane. When the
frank heeomnes slightly packed as a vesult of passing these implements.
we go m after irrigation with a double-shovel cultivator and make
three or four passes as the case may requirve, and if the bank has
hecome very hard we go in with a small plow and break it up
thoroughly, then follow up again with the hanker and other imple-
ments as the case way vequire.

It is abways desirable, after passing cither the small plows or
double-shovel cultivator, to pass the diverse or spring-teoth eulti-
vator at once. By this I mean the spring teoth should he in the
field at the same time as, and only two ov three furrows behind, the
small plow or double showel. This will assist wmaterially in con.
servation of meistare as well as Improving eondition of soil,

In addition to this systemr of enltivation, we have introduce:l
in the Guaniea dietriet, for the conservation of meisture, and to
prevent germination of weeds, the practice, after each of the first
three or four irrigations of mulching, or pulverizing the irrigated
surface in the hottom of the forrow, hoth before and after germi-
pation, with a tool known in the United States as a potatoe hool—
which ix a heavy rake of four or five prongs. This operation to we
of any material benefit must be done soon after irrigation.

In my opinion, by this treatment of the soil we get considerably
mere henefit out of our irrigation water, which in the Gudnica group
constitutes our chief expense.

The foregoing is with veferenee to our district where (1) we
vely principally on our pumps for moeisture, {2) where sotl is prin-
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cipally loose loam and readily adapted to cultivation and wvery pro-
duetive with sufficlent moisture. {3) where due to pests we do not
make a praetice of ratooning. _

In our other districts where we depend almost entirely on rain,
conditions are quite different. The soil for the most part is of a
stift clayey nature, hecomes exceedingly hard immediately after rain
or irrigation if not properly worked, and has always been considered
rather poor in regard to productiveness. And I believe it is on these
poor soils where we arve deriving greatest henefits from eultivation.
A large portion of these lands are farmed in grend benks, or in
tablete of from three to four rows in a fableta. Here a greater
portion of the year, conservation of moisture is a0t the chief object;
bt the desired result is to maintain a good seil condition and keep
down the weeds, thereby reducing the expense.

However, in accomplishing this we find that where we ave able
to obtain a good soil eondition or muleh before drought, that the
cane on these fields comes through the dry weather in good shape and
makes some growth instead of dirying up and dying hack, as in
fields mot cultivated.

In these fields, where we have to pay more attention to drainage
than to irrigation, we make no effort to maintain the bank between
the row, and sonetimes even bank the dirt on the cane row.

Here also we are never hothered with old eane roots, as land
abways lies idle a few nonths giving roots time to rot,

In these districts we ratoon a great deal and start these off
by lining {trash on every oiher bank and plow the clean hann with as
large a plow as is practical, then trasfer the trash to the plowed
bank and plow the other one. In some eases where, due fo
floods, we are obliged to hwrm the trash to prevent same being piled
on young cane, we go in with a 9-ineh plow and three yoke of
Lulls or three teams of mules and effbar as deeply as possible up
¢lose to the cane row. Then we apply fertilizer and either plow
this dirt back or work it hack with the cultivator.

I am very much in favor of offharring and believe it should he
practiced wherever possible.

In some of these poover distriets we have, through eradieation
of diseases, introduction of new varieties and eultivation, been ahl:
to raise our average yield in tons per aere in the past four years,
from 11 and a fraction tons up to an average of 24.6 tons for the
crop just finished. Just how mueh of this increase is to he creditecl
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to cultivation cannot be stated, but there is 1o question but that
cultivation is entitled to a part of it

Conditions with reference to drought, disease and pests have
beent so unusual during the past four years, that it has not heen
possible to eompile any positive data regavding the actual advantage
to be derived from implement cultivation; and as conditions on
ditferent parts of the Island vary so much, any one Introdueing
cultivation with implements has to figure out methods whieh will
apply to his particular eonditions.

And while in many instanees it may not be practical to introduce
a_system of intensive cultivation with implements, I am firmly of
the belief that in nearly every instance, some implement can Dbe
profitably introduced,



