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PLOUGHS AND PLOUGHING

BY \ﬁ;‘p

N. G. CHARLEY

The plough is the vital part of the ryot’s equipment.
Ploughing is the first and foremost operation in the preparation
of the soil to develop tilth. This is just as true to-day as it ever
was, despite the introduction of many other forms of tillage
implements. The productiveness of the soil depends upon its
physical condition, its humus content, the amount and availability
of water and the amount of available plant food., The ground
must be ploughed to break up and pulverise the soil. Pulverising
is necessary to aerate the soil and make available the plant {ood
which envelopes each soil particle. The soil must be aerated in
order that it may be thoroughly oxidised, a condition necessary to
the healthy maintenance of soil bacteria. Ploughing is necessary
to cover surface trash or manure and mix it with the soil so that
it will decay and maintain the stock of humus and plant {ood.
The ground must be ploughed for the purpose also of increasing
the ability of the soil to absorb moisture. The seed bed must he
in a well pulverised and compact condition so that the seed can
germinate according to its natural inclination and the plant produce
a root system necessary for vigorous growth and flowering.
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Clods in the seed bed cause large air spaces which arrest the rise
of moisture from the subsoil by capillarity. The particles of soil
composing the clods are not aerated, nor can the tender roots of
the young plant penetrate the clods which retard root growth.
The soil particles should be in close proximity though minute air
spaces should exist at the same time. It matters not how good
the seed is, if the soil is not in the right condition to make plant
food available to nourish the starting plant ; otherwise growth will
be stunted and a poor start can never be made up at subsequent
stages of the plant’s growth.

The plough bottom, viz., the mouldboard, share and landside
with the frog which holds them together is the vital part of the
plough.  All other parts of the plough are for the purpose only of
enabling the ploughman to make the bottom work correctly.” A
large variety of plough bottoms are made to meet the various sojl
conditions and to do the various kinds of ploughing required by
farmers. Plough makers have not yet been able to design any one
plough bottom that can be adapted to all the different kinds of soil.
They have been able to build plough bottoms that will plough
remarkably well in all types of soil that have certain common
characteristics, but when the demarkation is too pronounced, it is
necessary to change the shapes of the mouldboards in order to
properly work the soil.

There are many soil combinations, but the most common are
clay, clay loam, loam, sandy loam, loamy sand, sand and muck.
Clay is the most difficult soil to till on account of the peculiar
effect water and air have upon it. It holds moisture longer than
the other types of soil, bakes hardest, cracks deeply permitting
great quantities of moisture to escape and forms clods easiest,
Clay soils when ploughed too dry form large clods which are very
hard to break flown into pulverised condition. If such soil lacks
humus in sufficient quantities to keep it friable, it nearly always
forms a powdered surface and if sufficient rain comes while the
soil is in this powdered condition, the soil will run into a sticky
plastic mass which will later dry hard, crack and become very
difficult to break up successfully. Clay being of a plastic nature
is puddled by wet ploughing. If it is turned over in a closely
compacted manner, the top dries out and cracks occur which form
avenues of escape for the moisture below and a cloddy formation
at the bottom of the seed bed is the result. Great care must be
exercised in the handling of clay soils. The correct kind of plough
bottom must be used to get the best results and the ploughing
must be done when the moisture conditions in the soil are just
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right. Loamy soils are made up of sand and clay in such compo-
sitton that the identity of each is lost. Loam crumbles readily
making it easy to plough and cultivate. It forms into a mellow
compact seed bed. In clay loam, clay predominates in the soil
composition and in sandy loam, sand predominates. A clay
loam soil should be treated more like a clay soil and a sandy loam
more like a sandy soil. Clay loam is much easier to plough and
cultivate than clay because the sand in the loam breaks up the
compact relationship between the clay particles. It has the clay
characteristics of cracking and drying out and should be handled
in such a way as to avoid this. Sandy loam is a mixture of sand
and clay in which the sand predominates. It is more porous than
loam or clay loam, works up easily and does not form large
unbreakable clods. Loamy sand contains very little clay, it dries
out quicker than any other type of soil, never forms clods and is
the easiest soil to plough. It is a soil that should be handled
with the greatest care or it will produce nothing. As soils vary
from one extreme to the other, so must plough builders make
plough bottoms to meet these variations, :

The plough bottom is similar in its action to a three-sided
wedge. The cutting edge of the share and the landside, which
cut the furrow slice free from the subsoil and the furrow wall, form
the flat sides of the wedge. The mouldboard and upper part of the
share are curved and made to perform the functions of lifting,
pulverising, turning and compacting the soil into an inverted
position. The principle of the pulverising effect of the mouldboard
1s illustrated by bending a pack of cards or the pages of a book.
The layers of particles composing the furrow slice like the cards
in the pack are made to slide one over the other so that the cohesion
of the soil particles is broken. In addition to this shearing action,
the bending of the furrow slice by the mouldboard produces a
direct breaking effect which assists in the pulverising of the soil.
Whether the furrow slice is broken into larger or smaller clods
depends on the tenacity with which the particles hold together
and the shape of the mouldboard for pulverising. Clay would be
broken into clods with the same type of mouldboard that success-
fully pulverises sandy soil. For this reason all types of plough
bottoms that are used in ploughing the looser soils are bluffer than
those used in ploughing soils that stick together, such as clay.
The mouldboard shouid lean more towards the bluff as sand
predominates in the soil composition and more towards the longer
curve as clay predominates. The pulverising of the more tenaci-
ous clay soils cannot be effected by increasing the abruptness of
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the mouldboard curvature as one might at first expect. In soils
containing much clay, the furrow slice will suffer disintegration

- due to direct breaking and will be broken into clods if a bluff

mouldboard is employed. The shearing of the soil particles which
plays the biggest part in pulverising wiil be resisted by their
cohesion and pulverising will not be effected.

A mellow loam soil and soils of similar texture which are
capable of being directly pulverised with the plough should be
ploughed with a pulverising bottom. As the clay content and so
the cohesion of the soil particles increases, the mouldboard
curvature shouid be made ionger and less abrupt. If clay soils are
in the right condition for ploughing, they can be successfully
pulverised with the right kind of plough bottom, though never to
the same extent, of course, as loamy soils. If, however, they are
too meist or too dry, they must be ploughed with a bottom that
will invert the furrow slice without materially disturbing 1its
composition and pulverised afterwards with other implements.

The amount of moisture the soil contains as well as the
texture of the soil determines whether the ground should be
ploughed with a pulverising mouldboard or an easier turning

‘mouldboard that will turn it over without so much attempt at

pulverising. Up to a certain limit, moisture in the soil will greatly
facilitate pulverising and it is very desirable that the condition of
the ground should be carefully studied and the ploughing done as
far as possible when the moisture conditions in the soil are such
as will permit the best quality of work. A mouldboard that does
a perfect job of ploughing in a soil in right condition will fail to
work if the soil contains too much moisture. The cohesion of the
granules of a closely textured soil like clay is increased by the
pressure of the soil against the mouldboard if the soil is ploughed
too wet and the soil granules will not fall apart in the act of
ploughing. The wet plastic soil in passing over the surface of the
mouldboard is moulded into a solid mass in the curve of the mould-
board. A sticky wet clay cannot, therefore, be pulverised directly
with the plough and requires a mouldboard with a long gradual
curve that will turn over the furrow slice almost intact leaving it
to be pulverised with a disc harrow or other implement after it has
dried out sufficiently. Similarly, for the ploughing of wet lands
containing more than a certain amount of clay, a flattish mould-
board is required. .

Between the short abruptly curved mouldboard and the lorg
gradual curve are many styles of bottoms to meet the many

2 %



52 The Madras Agricultural Journal [Vol. xvim, No. 2

different soil conditions, but for general use

classified as breaker, general-purp%se, stubblc’e, b?)tlgtlgjanrﬁa bg
slgt mouldboard bott.oms. The breaker is used in tough and
where complete turning of the furrow slice without ma%er':lol
disturbing its composition, is desired. In ploughin sodl 1};
portions of the grass should be completely buried and thge r ad
packed as closely as possible to exclude all air and sunlight gsoogl?a
the grass will die and decay rapidly. Wherever a ray %f sunli ht
is able to peep through the furrow tops the grass will s et
again. The mouldboard of the breaker plough has therefg o
long gradual curve. The general-purpose bottom is ezlui d W ;
a mouldboard of medium curvature and meets the demlirr)led fw .
bottom that will do satisfactory work in the varying condit(')r "
found on the average farm. Stubble bottoms have hich bl{ng
mouldboards and are specially adapted to ploughing in oldg rouud
where good pulverising of the soil may be effected. 'I‘heg bl nk
land bottom is made for use in heavy, sticky, black or choc z;.ct-
S().lt]ﬁ w%nchfare than(ii to break and harder still to scour built
with a low front and easy tapering mouldboard desi n

the soil and draw as lightly as possible. The blacﬁ-lggdt:’y;ge:f
bottom is a very suitable one for wet lands, particularly where clay

gredominates in the soil composition. The slat mouldboard

bottom which is described further on in thi icle i
e 3 - - lS t
loose, sticky soils in which solid mouldboard ﬁgégﬁslix;?itg;

e Se, a

~ For deep ploughing down ight i

bt o, Bloughing down 9 eight incheyor more
{)};an six t(l) se'veln inches capacity is used
be properly pulverised and portions of the slice wi

top of the mouldboard or, irrl) soils that tggcslllc;xltl%legastsh: \Eer e
:shce will be set on edge and roll back into the furrow as the I;rroz
passes on. A plough bottom will usually do its best w ]?oug
ploughing at a depth equal to half its width. orkc when

a plough
If a bottom of not mogre
the farrow slice cannot

In some countries where clay 1 : .
is excessive, underdraining is praZti::g. pﬁdglrg;m;feiss ?Jnddl‘alnf.al]
has a share narrower than the mouldboard. Iﬁ lous%‘ which
land a portion of the furrow is not cut entirely off P T}% Ing the
board pushes the cut pat of the furrow solidly  against the mould-
ing furrow shaping the furrow to leave the ‘top diam ?:l Ppreced-
with drainage facilities at the bottom. This gives the fOn shappd
an opportunity to dry out so that it may be success[unyut‘i'ﬁ‘;g slice

It is built
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A knowledge of what constitutes good ploughing is necessary
before one can judge whether the bottom is particularly adapted to
the soil. It does not matter what type of soil is being tilied. The
conditions necessary for plant growth must be the same. The
soil must be well pulverised and properly compacted so that
natural agencies may have the greatest effect whether the soil be
clay, sand, muck or any other. Unfortunately, no method "of
expressing or measuring tilth in a concrete manner has yet been
devised and the ultimate test of tilth must be found in its effect
upon the plant itself. It is impossible, therefore, to lay down a set
of laws or rules to determine what constitutes prize ploughing.
The most beautiful job of ploughing on the surface is no proof
that the ground will grow the best crop. Before the best results
can be expected, however, we know that the following requiremerits
should be fully met. Each furrow should be straight from end to
end. The top lines of the furrows should be uniform without
breaks or depressions. The top of the furrow may be slightly
ridged. The ground should be thoroughly pulverised from top to
bottom of the furrow with no air spaces anywhere between the
furrow slices. Trash must not be visible in the line of the furrow
and should be buried in the lower outside corner of the furrow to

« ~imtesfore as little as possible with the upward trend of moisture by

capillarity. Furrows should be of uniform width and depth,
compared one with the other. In the case of loose sandy soils,
the more level the ground is left after ploughing the better, since
less moisture will escape under these conditions than if the furrow
tops are left ridged or crowned. The right plough bottom must
be used to leave the ground in this condition.. The best method
of judging ploughing by these standards is to take a spade or
similar instrument and observe the condition of the bottom of the
furrow by carefully removing some soil so that a full depth
cross section of a number of adjacent furrows is exposed. Clods,
trash and air spaces, if any, may thus be revealed. ,

v Ploughs are made of steel and cast iron and the ryot should
consider which type will best suit his particular soil conditions
and give him the most economical service. The latter type of
plough is usualiy referred to as a ‘ chilled’ plough because of the
chilling process the cast iron wearing parts are subjected to in the
process of hardening them. Insteel ploughs of the best quality the
principal wearing parts, the mouldboards and shares, are made
from what is known as soft centre steel. This steel is composed
of three layers fused together. The two outside layers are 6t high
carbon steel to ensure hardness and good scouring and wearing
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properties and the centre layer is of soft steel to im

and prevent the.bre_aking of the brittle outside lg;gs.toulg\h:tessl
mouldboard of this kind is about a quarter of an inch in thickn o
These soft centre steel bottoms are in more general use than els_sci
steel bottoms in a_dvanced agricultural countries. They have Sv(;
much better wearing and scouring properties than the solid stee)i
bottoms. Solid steel shares are sometimes used with soft cent
steel mouldboards where soil conditions do not requi're the rore
costly soft centre steel shares for scouring. The steel lorlrxmlrxe
which are being mgnufactured for this country have moulgbo gds
and shares of solid steel which is less costly and the thickne s i
the mouldboards varies from about one-eighth of an inchs s o
ploughs of the popular ‘ Meston’ class to about three-sixteenths OI}
an inch on those of the ‘Victory’ size. Solid steel bottom(;
however, have not such good scouring properties as soft centre
steel bottoms because they cannot be tempered for fear of rendere.

ing the steel too brittle and are likely t
heavy loads in difficult soils. y to break under shock and

Chilled ploughs are constructed by an entirely differ
from steel ploughs, The parts are cayst in moul?i’s and teI:‘et fhr;};e::
plough makers call the term of hardening, crystallises the metal so
that the grain of the metal is edgewise of the surface instead of
lengthwise as it is in steel sheets due to the rolling process in the
course of manufacture. The ends of the metal crystals thus form
the surface of the mouldboard and for this reason chilled mould-
boards are very hard and wear for many years. The share and
other wearing parts are chilled in a similar manner. The thickness
of a chilled mouldboard is about three-eighths to half an inch. The

chilling effect is usually made to penetrate about a quarter of an

inch of this total thickness so that a chilled mouldboard will present

a hard chilled surface until the entire thickness of t i

portion 1s worn away. A properly chilled casting hal;eac}flililrlid
hardness which it is impossible to duplicate in steel by the b )é
hardening process. This exceptional hardness enables a ch-lfsd
plough to much better withstand the scratching action of i ed
stones and like material which will quickly wear awa as?.n 1
plough and ruin the polish on its mouldboard so that it w?ll f §]teel
shed the soil. In fact, there is no abrasive action of the soilzuthto
will affect the scouring qualities of a properly chilled ¢
The more a chilled plough is operated in sandy soil, the sm m(te}tla].
it becomes and the higher polish it takes. The ends of th *metal
crystals form the surface for scouring and the dirt assifx o
the ends of the crystals has a tendency to polish rathI:ar thagnOZﬁ:

e ena
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grooves in the metal. Chilled ploughs are not affected by rust.
The needle crystals of the metal merely corrode on the ends which

" form the surface and the surface can be repolished after long

exposure to the weather by turning a few furrows with the plough.

Steel ploughs are unsuitable for soils containing sand or
stones and are subject to rapid wear in such soils. Steel shares,
nevertheless, may prove an advantage in ground containing large
stones which are likely to break a chilied share. A steel plough
after use in sandy soil will fail to scour when put to work in sticky
soils. The sand scratches the steel and leaves a feather edge
which ruins the dirt polish and the plastic silt fills the scratches
and causes the soil to adhere to the mouldboard.

A plough bottom must scour if good work is to be done with
it. The most common cause of a plough failing to scour is the
lack of this earth polish. An extra hard finish is necessary to
make a plough scour well and the material from which the mould-
board is made and the way it is made have very much to do in the
matter of scouring. Improper adjustment of the plough, incorrect
shape of mouldboard, or a dull or incorrectly set share, are other
causes. The trouble may be due again to the plough not running
in the true line of draught or the soil mag be too loose and not
exerting sufficient pressure on the mouldboard to prevent the soil
from sticking. For loose, sticky soils the curvature of the mould-
board should be very slight to disturb the furrow slice as little as
possible in the act of turning. Ploughing a little deeper will put
more pressure on the mouldboard and often overcomes the
difficulty of sticking soil. Scouring troubles may be due to soft
spots in the mouldboard. If the surface of the mouldboard has a
cloudy appearing spot which is darker than the surrounding
surface, this spot is softer than the rest of the surface. The only
remedy is a new mouldboard. The chilled surface may be worn
through in spots till the soft unchilled iron is exposed or in the
case of soft centre steel the hard outside layer may be worn
through and the soft centre exposed. In cheap low grade ploughs,
the mouldboard will often consist of soft low grade steel and the
surface will never scour except under very favourable conditions.
High grade ploughs do much superior work, are lighter in draught
and are very much cheaper in the long run.

There are some soils so sticky by nature that the ordinary
mouldboard plough bottom will not scour in them at all, no matter
how good the surface of the mouldboard and how gentle its
curvature. A slat type of mouldboard is the only type that will prove
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effective under these conditions. By substituting slats for the
regular mouldboard, the friction of the furrow slice is concentrated
on a smaller area making it scour better and with less draught.
The slats at the same time present sufficient surface to constrain
the motion of the furrow slice.

Loams free from coarse sand, sticky clay soils and tough
waxy soils can be worked most successfully with steel ploughs
because these soils have in them the properties necessary to make
the dirt polish on the mouldboard without scratching it. Whenever
such conditions prevail, steel ploughs are to be preferred. Though
generally more expensive than the chilled plough, the steel plough
has the advantage of being lighter in weight and the steel shares
may be repaired cheaply by the local blacksmith with a little
experience of such work. In certain soil conditions a combination
of chilled iron share and soft centre or solid steel mouldboard is
used with good results.

From the foregoing it is obvious that the ryot can use both
types of plough to good advantage and where it is possible to

interchange the steel wearing parts with chilled parts, the advantage
is double because of the saving in expense.

Knowing how to drive the team properly, making the hitch
correctly and knowing that the plough bottom is in correct condi-
tion, are points that determine good ploughmanship. The share is
the most vital part in making the plough work successfully
provided the plough bottom 1is suited to the particular soil
conditions. Draft, penetration, steady running and good work all
depend on the share. If all adjustments have been made on the
clevis and the plough still fails to work successfully some part of
the plough bottom is out of shape and in ali probability it will be
the share. If the share has the correct shape for penetration and
land suction, there should be no difficulty in making the plough
work correctly. The plough bottom should run level and cut all
furrows the same depth and the same width. If the plough
develops a tendency to ride out of the ground, the share has become
worn round on the underside, giving it a sled runner effect.
Sharpening the point on the top side or replacing it with a new one
are the only remedies. If the plough has a tendency to move
forward with a jumping motion and the furrow bottom is uneven
and full of gouged places, the plough is running on its point.
Provided the hitch is not too high so that the whole plough bottom
is tilted, the share point is bent down too much. This should not
occur with a new factory-made share but may happen if a steel
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share has been handed to an inexperienced blaclfsmi.th fo; sharpen,
ing and setting. Many of the iron ploughs working in this country
will be found to be running on their points apd a good deal out of
proper adjustment so that they are not giving their best results.
Those who are adopting the iron plough should bear carefully in
mind the difference between this implement and the country plough
in the setting of the point. The country plough is tilted at an
angle with the furrow sole so that the point will engage sufficiently,
to keep the plough in the ground. The iron plough bottom must
run perfectly level to give the best results. Its point is already set
down at the requireg angle to cause sufficient penetration, and
tilting of the whole plough bottom will cause the point to gouge
into the furrow sole and seriously impair the efficiency of the
mouldboard in pulverising the furrow slice. Not only must the
plough bottom be level in a fore and aft dlrectlgn, but also in a
lateral direction. An even more objectionable practice than running
the plough on its share point is the practice of leaning the plough
over towards the land side so as to incline the point away from the
land and prevent the plough from taking too wide a furrow. In
holding the plough handle vertically upright, as it should be held,
so that the plough bottom is perfectly level when viewed from

~ behind, the ryot finds that the plough runs much too far into land.

This is due to the wide yoking of the bullocks. The plough tends,
of course, to take up a position immediately behind the mid point
on the yoke where the plough rope or pole is attached. One
bullock must walk in the furrow. As the land side bullock is
yoked closer to the furrow bullock, the mid point of the yoke
comes closer to the furrow and more directly over the line of the
furrow which the plough is required to cut. It is of very much
importance, therefore, that the bullocks should be yoked sufficiently
close together to bring the point on the yoke where the plough
rope is attached, directly ahead of the plough. 'rhere will then be
no necessity to cant the plough to prevent its taking too much land.
The canting of the plough raises the mouldboard so that most of
the furrow slice passes underneath it. The mouldboard is thus
rendered largely ineffective and the work is necessarily of very poor
quality. If a walking plough is in perfect adjustment, only the
slightest effort should be required on the handles to keep the plough
in running position. Walking ploughs require more wing on the
share than wheeled ploughs. This additional wing surface is
necessary as a bearing to keep the plough running level. On
wheeled ploughs, the wheels carry the weight and keep the plough
on an even keel. If a walking plough has a tendency to lean over
landwards, the wing of the share is bent up too much and if to the

¥
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opposite side, the wing is too low and the cutting edge should be
raised. If these incorrect settings of the share occur on a wheeled
plough, the wheels have to bear the brunt and either the land wheel
or the furrow wheel has to carry too much weight and the bearings
and axles wear out quickly. To do the best ploughing, the
share must be kept sharp and well adjusted. The accompanying
illustrations show the proper shaping and angle of the point and
the correct form of the share wing. The point should have a
gradual wedge-shaped slant extending a slight distance landwards
from a line parallel with the landside to make it hold the land and
slightly downwards below a line parallel to the bottom of the
landside to hold it in the ground. The amounts the point is
deflected are called respectively the ‘land’ or ‘land suction’ and
the ¢ pitch’ or ‘ under point suction’ The amount of pitch depends
on the type of plough and the soil conditions. Stiff clay soils are
harder to penetrate than loam soils and require more pitch on
the share point. The wing of the share should be so shaped
as to keep the plough bottom level. When the plough is
placed on a level board so that oniy the point of the share is
allowed to project beyond the edge of the board the under-
surface of the landside and the edge of the share should be in
contact all round with the surface of the board. Shares and
bottoms made by different makers have differences in shapes, but
the general principle is the same. ‘

The object of the landside on a mouldboard plough is to keep
the plough from gouging into the furrow wall or swerving to one
side whenever the share strikes some obstruction such as a small
root or stone or encounters an irregularity of soil texture along
the cutting edge of the share which will tend momentarily to
deflect the plough from its straight course. It is obvious that
since all the soil is turned to one side, there is a constant tendency
for the plough to shear off into the land and the landside is
constantly resisting this tendency. The landside pressure against
the furrow wall holds the plough in its true line. On the country
plough, each side of the plough bottom does an equal amount of
work in pushing the soil aside and only variations in soil texture
tend to move the plough from its straight course. There should
be sufficient area of surface on the landside to render it effective.
Ploughs for shallow ploughing require a long and narrow landside to
give the required area. On general-purpose ploughs the necessary
surface can be acquired by giving more height and not so much
length to the landside. Some plough bottoms are made with a
sloping landside and cut a sloping furrow wall, When the
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furrow slice is turned by the mouldboard into a vertical position,
it falls over due to its own weight because it has no square edge
which will tend to support it in this position like the furrow slice
which has a vertical furrow wall. The result is that it is lodged
against the previous furrow slice with a greater impact, is so shaped
that it fits more snugly at the outside bottom corner of the furrow
so that no air spaces remain and, on account of its chamfered
edge, leaves the surface of the ploughing more level. This is an
advantage in sandy soils. Another advantage of the sloping land-
side is that the shin cuts the furrow wail with greater ease just as
a knife cuts a piece of wood better when operated with a slanting
cut. This has a tendency to lighten the draught.

The curvature of the upper portion of the share and the
mouldboard and the angle of the mouldboard with the furrow line
have much to do with the draught of a plough bottom as well as
its pulverising qualities. The draught of a plough is determined
largely, however, by the scouring qualities of the metal of which it
is made. Chilled bottoms being harder than steel bottoms are
somewhat lighter in draught. The amount of moisture in the
ground, the looseness or compactness of the soil and the amount of
stubble, trash and roots, etc. are determining factors in the draught
of the plough. Too much moisture in the soil adds draught in the
same way as not enough moisture. Generally speaking, the
plough bottom that does the best work pulls the hardest because
it requires more energy to break a clod into many pieces than into
only a few.

The theoretical line of draught between the centre of draught
or centre of weight of the plough bottom and the centre of power
on the bullock yoke will always straighten. Because this draught
line straightens the depth and width adjustments can be made
with the clevis on the front of the beam, in the case of short beam
ploughs. To plough deeper the clevis is raised and to plough
shallower the clevis is lowered. If it is desired to take more land,
the clevis is placed to the right on right hand ploughs and if a
narrower furrow is required, the clevis is placed to the left.
On a left-hand plough, like the ‘Monsoon’, these two
adjustments for width of furrow are opposite. It should be
mentioned here that a head or gauge wheel is not intended as a
means of adjusting the depth of furrow but only as a means of
keeping the plough steady and maintaining a uniform depth of
ploughing after the desired depth has been determined by means
of the clevis adjustment. The head-wheel should be adjusted so
that it bears only lightly on the land after the correct depth

3
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adjustment has been made on the clevis. In almost all cases
where a head-wheel is being used by the ryot, it will be found to
be so adjusted that it is working in opposition to an incorrect
setting of the clevis, preventing the plough going too deep, so
that the wheel is under heavy load instead of a gentle pressure
against the land. This incorrect adjustment of the head-wheel
causes rapid wear of the axle and bearings and a very considerable
increase in the draught of the plough. In the case of ploughs with
long poles, the depth adjustment is made by altering the angle of
the pole with the plough bottom, or, if the pole is a fixture on the
plough, by lengthening or shortening the hitch. Reference has
been made to the improper adjustment of many of the iron ploughs
working in this country. The long draught pole is responsible
for much of this. With a long shaft, incorrect adjustments do
not show up so plainly and a plough bottom running on its point
is a source of discomfort to the bullocks rather than to the
ploughman. The gouging action of the point in the furrow sole
jerks the shaft and the shock is transmitted to the bullocks’ necks.
The draught of the plough is also considerably increased. With
a short beam, the pitching of the plough would offer a plainer
warning that something was out of order and the discomfort of
handling the plough in this condition would probably induce the
ploughman to investigate the cause. The short beam, also enables
the landside to function to its full extent and keep the plough
bottom running straight despite the small sideways deflections of the
line of draught due to the deviations of the bullocks from their
straight course. With a long shaft, the plough bottom must
follow every lateral or vertical movement of the bullock yoke and
the quality of its work is considerably impaired. The plough
should be in perfect balance at the end of its rope much in the
same way as a kite remains in equilibrium at the end of its string.
The rigid pole defeats the purpose of most of the essential features
of plough design which contribute to that perfect balance so
essential to the production of good work, minimum draught and
ease of handling.

Chilled shares on account of the nature of the iron cannot be
sharpened by heating and hammering out like steel shares. The
only way they can be sharpened is by grinding on the upper side
on an emery wheel or grindstone until a bevel edge appears. Soft
centre steel shares require considerable care in sharpening. Care
should be taken that only the portion of the share which is to be
pounded out is heated and only as much as can be hammered
should be heated at a time. The body of the share should remain

Feh 19301 . Ploughks and Ploughing 61

cool to prevent warping and disturbing of the fitted edges. The
bammering should be done from the upper side with the bottom of
the share flat on the anvil. This keeps the cutting edge down and

i works the hard steel of the upper layer over the soft steel layer in

the centre thus preserving for the share a hard cutting edge. Care
should also be taken not to dent the share on the upper surface
when hammering. Solid steel shares may be sharpened by drawing
out in the same way and though there is no upper layer to be
carefully worked as in the soft centre share, it is better to do the
hammering on the upper edge as there is less danger in this way of
mis-shaping the share edge. A piece of steel may be welded on
the point or on the wing if there is not sufficient metal in the share
to be drawn out. Only the part of the share which requires
drawing out should be heated and only just sufficient heat should
be applied to put the metal in condition for working. Working
the share at a high heat destroys the quality of the steel.

Soft centre steel shares should be rehardened after setting to
the correct shape. The entire share should be heated uniformly
to a cherry red and then dipped into a tub of clean cold water with
the cutting edge down. Shares of solid high carbon steel should

_not be hardened all over as there is a danger of their breaking in

work. ~“Only the point and cutting edges should be treated. Mild
steel and similar low grade material, of which many of the steel
ploughs made in this country are built, is, of course, not capable
of being hardened. Soft centre steel may be left very hard as the
hard brittle outside layers are protected by the tough central layer
of low carbon steel.

The disc plough has altogether a different effect upon the
ground than the mouldboard plough. The mouldboard plough
turns the soil with a crunching, pinching, pulverising motion,
while the disc turns the soil with a rolling motion. The rolling
motion of the disc plough leaves the soil in a looser condition than
the mouldboard plough, hence the soil is better able to absorb
moisture after disc ploughing. The mouldboard, however, does a
better quality of pulverising and turns a better furrow in light
sandy soils, weedy stubble fields and grass lands where the mould-
board plough has no difficulty in scouring. Often the ground
becomes too dry and hard to be successfully turned with a mould-
board plough. The disc will do good work in ground in this
condition. The edge of the disc cutting the soil is constantly
changing in position as the disc rotates and for this reason the
edge will retain its sharpness a great deal longer than the edge of
a share. This fact has a lot to do with the superiority of the disc
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plough in hard ground. The disc works with gr i
plack waxy soils where the mouldboard plough ha% ;cteaiugicf%f:zlin
In scouring. Scrapers can be fitted to the discs and scouriny
difficulties are overcome. The disc plough also operates t%
advantage in very loose ground and in stony and rooty land. An
advantage of the disc plough is that when it is desired to do dee
ploughing better results can be secured by having each disc cut I;
narrow slice. Whether one cuts a wide or a narrow slice with the
disc it always does an equal quality of work, whereas cutting too
wide a furrow with a mouldboard plough leaves an unploughed
strip and in cutting too narrow a furrow the soil is not properl
pulverised. The principle of draught of a disc plough is entirely
different from that of a mouldboard plough. The shape of thz
share and mouldboard of a mouldboard plough causes the bottom to
be pulled into the ground. The disc plough must be forced into
the ground by weight and draught combined. The disc plough
despite its rolling motion does not pull any lighter than a mould-
board plough in turning over the same volume of ground.

NOTE ON THE CULTIVATION AND MANAGEMENT OF
GRASSLAND AT THE HOSUR LIVESTOCK RESEARCH
STATION: MADRAS PRESIDENCY

BY
R. W. LITTLEWOOD AND H. NARAHARI RAO

The Livestock Research Station, Hosur is situated on an
elevation of 3,000 feet above mean sea level with good climatic
conditions all the year round. The locality has an average annual
rainfall of 25 inches most of which is received during the North
East monsoon. The place is also favoured by the South West
Monsoon for sowings.

The total acreage of the farm is 1633-35 acres out of which
800 acres are reserved for hay each year. The pastures reserved
for hay are usually closed for cattle from July to December but are
open for grazing during the remaining months. 1f the rains fail in
August and grass becomes dry, cattle are allowed to graze paddock
after paddock in quick succession till the break of the North East
monsoon.

Grazing. Efforts are taken to see that grazing is alternated
in the cropping scheme each year so as to give the land rest at
least once in every two or three years. Rainfall plays considerable
importance in the management of grassland here, but the success
or otherwise of the management depends not so much on' the total
amount of rain received, as on its distribution through the year.
During periods of prolonged drought, the paddocks that are
ordinarily closed for cattle are opened for grazing.

The bulk of the area is covered with Spear grass (4ndropogon
contortus) but some special pastures are under Rhodes grass
(Chloris gayana) and Kolukkattai grass (Pemnisetum cenclvoides).
Spear grass thrives well on all kinds of soils in this tract, does
not require much moisture, grows erect with fairly good leafy
growth, resists drought conditions more than any other grass and
provides some grazing even in bad seasons. It responds to the
slightest shower and grows quickly. It makes very good hay just
before flowering and 1s also suitable for making ensilage when made
under proper care and supervision. The grass is so slender that
for silage making it ought to be cut between 6 and 7 am. when



64 The Madras Agricultural Journal [Vol. xvin, No. 2
the dew is on, raked and carted immediately to the silo pit. No
time should be allowed for the grass to dry inside, otherwise poor
quality silage is produced. Rhodes grass, an introduced variety,
is suited for low lying beavy soils. It has got a profuse leaty
growth, grows 3 to 4 feet high and makes very good hay and
ensilage. This grass seldom thrives on elevated lands and much
less when the land gets dry. Remount Officers have stated that
this is not a good grass for horses as it causes skin trouble.
Kolukkatiai grass was introduced two or three years ago on this
farm and so far it has done well. It is a succulent variety with
plenty of leaf and yields heavily. It makes good hay and ensilage.
The grass was introduced as a substitute for Spear grass, as the
latter has the disqualification of developing awns which are very
disagreeable from a feeding point of view as they penetrate the
mucous membrane of the mouth, causing ulcers and abcesses.
It is a promising variety and attempts are being made each year to
put more area under this grass. About 100 acres have established
themselves up to the present.

There are also various other grasses that appear in the
pastures, the important of these are given below:

Andropogon annulatus and Andropogon caricosus. These
thrive well in low lying paddocks and are being encouraged
wherever possible by sowing seed.

Andyropogon pertusus is a perennial slender grass which is able
to resist drought conditions. One peculiarity about it is that it
thrives well in paddocks where cattle constantly graze.

Digtaria sanguinalis var. ciliaris and Digitaria sanguinalis
var. extensum, are also good grasses that grow as a mixture with
spear grass. The seeds are collected and sown to improve the
pasture.

The following are the important operations carried out on the
grassland at Hosur.

Manuring. Manuring usually begins about March and con-
tinues up to May. The correct system of manuring grassland would
be to apply partially fermented, slow acting manures, the idea being
that the root system of indigenous grasses being perennial do not
require the readily assimilated plant food which is necessary for a
cultivated crop of short duration. The manure that is applied to
the grassland is intended to last for at least three or four years,
whereas for a cultivated crop which remains on the land for a short
duration, it is necessary to apply a readily available manure,

*
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Manuring improves grassland considerably. It not only improves
the outturn but also the quality of grass. It increases the light

. coloured, coarse foliage grass to a rich, dark, succulent one. Farm

yard manure, at 20 cartloads per acre is usually carted and spread
immediately on the grassland. The manure should not remain in
heaps as the grass under them becomes burnt and this would leave
a number of circular bare patches all over the land. A chain
harrow is passed soon after application, as it breaks down the big
lumps of manure and in a way incorporates it with the soil. It is
very essential that the farm yard manure should be thoroughly
spread, otherwise the pastures might become tufted and coarse in
some places. Although the correct system would be to apply * raw
manure’ to the grassland, the system usually followed on this farm
is to apply a year-old rotted farm yard manure which not only
spreads easily and evenly, but also ensures the destruction of weed
seeds. Another difficulty is that in dry weather ‘raw manure’
falling in large lumps would kill the grass under it.

It is also necessary that grassland should receive occasional
dressings of lime, as this helps to improve the quality of the grasses
and the texture of the soil. Slaked lime is used at the rate of 3
cwts per acre and is spread about June—July. A dressing of
bonemeal and superphosphate in the proportion of 3: 1 is also
applied on a still wet day. If spread on a windy day some of the

bone dust and super will be blown away.
*

Ant hills. Ant hills come up in the grassland after the
summer rains. These used to be dug out and the queen ants
killed. This is a costly item of work. A new method introduced
is to pump cyanide dust into the holes and block up ail ‘openings
and this kills off most of the ants. Ant hills are not allowed to
grow; as soon as a mound is seen, the dust is pumped in and this
has been found sufficiently effective. If they are neglected, they
become a source of great damage to mowing machines and injury
to cattle, besides becoming a safe abode for snakes.

It is observed that the nests are numerous and deep in
paddocks which have soft deep soil whereas they are not many in
paddocks which are gravelly underneath. One reason that contri-
butes to the increase of ant hills in the grassland is that when the
droppings of cattle are left in lumps the white ants breed below them
and eventually form nests; Chain harrows are passed over the land
which has been grazed the day before in order to break up the
clods and aerate the soil. This also produces an even distribution
of the droppings which results in more uniform growth. Another
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advantage is that they no longer serve as breeding grounds for
pests.

Gatta bunding. Gatta bunding is a method by which the land
is divided into plots by means of earthen bunds. They are made
by ploughing with a deep plough such as the Sabul Plough and
forming ridges. When doing this, the natural direction of the
water course and the slope of the land are taken into consideration.
Bunding conserves moisture, stops soil erosion and prevents the
manure from being washed away. The plots are big on level
land and small on steep land.

Cultivation. The importance of harrowing cannot be too
greatly emphasised for grasslands. Even under ordinary condi-
tions, it is quite essential that harrows should be used on grassland
at least once in a season. It is beneficial in the way that it
prevents tufty and coarse herbage.

From May onwards every rain should be taken advantage of
and grubbers or cultivators should be used which tear up the soil
up to 1 to 2 inches and at the same time care should be taken to
see that they are passed along the contours. This operation is very
important as the grubbers break open the hard surface soil, disturh
the root system and allow the rain water to soak well in the soil
giving a stimulus for the grass to develop fresh roots and tillers.
It also creates more room for the young grass to grow.

Legumes. The grasslands at Hosur are unfortunately devoid
of any pasture legumes and attempts are being made to introduce
Phaseolus semi-erectus and other legumes.  P. semi-erectus which was
sown in+1927 has just come up and at present it is not known if
this will make a good mixture. Clovers were introduced this year
but they all perished due to the prolonged drought.

Another operation connected with grass cultivation is to keep
the land clean of weeds. It is the experience in this farm that
every endeavour has to be made to concentrate all available labour
for weeding the pastures soon after the summer showers and July
rains as it is found that the seeds germinate then; if they are
thoroughly cleaned, there will be less difficulty later on. If it is
found that the whole area cannot be weeded before the seeds
develop, scythes are used to cut the weeds before seeding takes
place.

The grass growing season is August, September and October,
The heaviest yields are produced if the rains are received during
these months, as seen from the statement below.
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RAINFALL YIELD PER ACRE

Year IncHES LBS.
1924-25 30-30 1546
1925-26 29-37 1024
1926-27 e 15-60 717
1927-28 33-81 1781
1928-29 27-98 726

Late rains, however much, result in poor yields, the grasses
flowering and seeding when about a foot high. If the rains are
heavy during the growing season, the yield is also heavy; otherwise
the crop is poor.

Harvest. The outturn and quality of the hay largely depend
on the judgment exercised regarding the correct time of cutting the
grass which is a matter that can only be gained by practical
experience. It is a matter of great importance, that all grasses,
whether for consumption in the green state, for silage or for hay,
should be cut before they seed. There is no difficulty in the case

, ‘of green grass and silage as their utilisation does not depend on the

weather, but in the case of hay évery precaution must be taken in
selecting the time for cutting, as nothing does more harm to hay
than rain.

From a financial point of view it is economical to cut grass in
its green stage as all animals thrive well on green feed. In places
where it is not possible to secure green feed always, recourse must
be had either for making silage or hay.

Hay and its preparation. Grass becomes hay when it is dried,
cured and partially fermented in stacks. We cannot correctly class
any dry grass as hay when it has not undergone the process of
curing or fermentation. Good hay must be free from dirt, must
have an agreeable sweet smell, possess a light greenish colour, and
be pliable and soft to touch.

The best time for cutting grass for hay would be when it is in
shot blade or just before or at the time of flowering. It is only at
this stage that the grass is succulent, tender, green and highly
nutritious. At Hosur the cutting of grass for hay usually
commences about the latter part of October and early November.
At this time of the year the days are generally cloudy with
occasional showers. All available labour should be concentrated

4
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and the work of cutting, raking and cocking pushed on in order to
cover the maximum area. Every endeavour should be made to
make hay as quickly as possible.

Cutting. 1t is preferable to cut the grass when it is dry,
otherwise the machines will clog. Howard and MacCormic mowing
machines are used on this farm and each machine covers 4 to §
acres per day horse driven ; bullocks do 3 to 4 acres per day.

It is necessary that the machines should be handled by skilled
men who know the working and mechanism of the machine. Each
driver should provide himself with an oil-can filled with Jubricating
oil and a spanner. The bearings should be oiled very often and all
nuts carefully examined, and should be tightened if they are found
to be loose. Machines should not be left out in the rain. A boy
usually goes in front of the machine to guide the mower as there
may be obstructions such as stones and ant hills which damage the
knives. The mowing knives should be kept sharp, it is better to
have trained men kept on the spot sharpening knives. To save
time and labour it is also important to see that the machines are
driven straight, otherwise, strips of uncut grass are left behind.

Hay teading. The tedder is worked when hay is to be made
quickly, without much handling. It is driven by a horse and the
draught becomes fairly heavy when a thick layer of grass has to be
tossed. This admits air and sun into the grass and dries it quickly
and at the same time it produces a uniform curing. This prevents
the top portion of the grass from being exposed too long to sun
and at the same time exposes the bottom layer of grass to sun and
air. Hay can be tossed by forks instead of tedders but it should
not be knocked about too much as it damages the hay and loss
incurs. Sometimes it has become possible to make hay in one day,
i.e., the morning cut grass will be tossed, raked and cocked in the
same evening. Horse drawn tedders do 7 to 8 acres and those
drawn by bullocks 5 to 7 acres per day.

Hay Rake. This is another labour saving machine used for
collecting hay before cocking. Horse drawn rakes about 10 feet
wide will rake about 12 acres per day and bullock drawn ones
8 acres.

Cocking. The next process after raking is cocking. The
cocks should be high and shaped conically to assist rain water to
run off quickly. The hay remains in cocks for about a week
or until such time as it becomes convenient to stack it. Hay which
has been exposed to heavy rains after being cut has npo aroma, is
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dark, and does not weigh as much as good hay. A lot of the
goodness is washed out of it. If the hay in cock becomes wet
through rains it should be exposed to sun immediately and recock-
ed although the quality of hay is affected. Before stacking, the
cocks at random are to be examined thoroughly by inserting the
hand into them. If there is too much heat which means the
presence of excess moisture, the hay should be spread, exposed to
the sun and recocked.

Stacking. Stacking is essential not only from the point of
storage for hay by itself, but it affords the dry grass to be convert-
ed into hay after-sweating. The site should be on dry raised
ground and centrally situated to the area in which the grass is cut,
as this saves a lot of labour, time and expenditure. There is no
necessity to have a platform constructed for the stack, as the
damage, if any, is not so heavy as to justify any expenditure on this
item. The hay is stacked on the ground itself, and built up to
about 10 feet with the aid of hay forks; after this an elevator to
raise the hay is necessary.

The hay elevator is a simplf:, la]aour saving machine, which,
when working, has an endless chain with spikes, rotating round an

- inclined plane, it has gear arrangement connected to a shaft pole, to

which a pair of bullocks is yoked and driven round in a circle. The
hay is forked into the hay receptacle, which is at the bottom of the
inclined plane and on the rotating movement of the endless chain,
the hay is lifted with the aid of the spikes and dropped on the top
of the stack. The stack can be built up to the desired height of 20
to 22 feet or so. It is essential to feed the elevator constantiy by
drawing the cocks from the field. Depending on the lead, it will
be necessary to have 10 pairs to pull the cocks to the stack and 10
men for stacking—4 men to feed the elevator, 2 pickets and 4 men
for stacking. oot ’

In stacking, the grass should be laid layer on layer, the sides
and ends should be kept fairly weli out until the stack is of the
desired height. Care should be taken not to increase the over-
lapping on the sides and ends too much. The middle must be kept
well filled at the same time. An hour before finishing the day’s
work, it is advisable, to put plenty of hay in the middle of the
stack so that if it rains, too much water does not soak into the
stack. When the stack is of the desired height (18 to 20 feet)
topping should be started. This is done by manceuvring each
successive layer as it is laid, until the ridge is reached. That is,
the top is sloped off to either side like the roof of the house. The
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slope shouid be steep enough to carry off rain water quickly.

the stacks should not begmade in ﬁne place. On a%c:lﬂ{ of ﬁale]
risk of fire it is far better to put them in different places. The
stackers should be trained men. Stacking is an art by itself
requiring considerable experience and skill. "No damage to stacks
has been recorded at Hosur through white ants or rats and there
are plenty of both on the farm. The size of the base of the stack
has to depend on the quantity of grass tc be cut; a rectangular
shape is prelerable. If one has plenty of grass to convert into hay
it is a mistake to make small stacks, as there is much more loss
from dryage through the sun and warm winds and outer surface
damage by exposure, in small stacks. The larger the stack, the
less the loss. ~ Whilst making the stack and after its completion, it
is advisable to rake down the sides and pull out the loose hay so as
to make the stack look well. A trench about six inches deep and
a foot wide can be dug round the bottom of the stack to prevent
water getting under the stack. If the stack is built in a field, it is
a good thing to put a heap of sand right round it so that if the
grass catches fire, the stack is protected to a certain extent.

Thatching. 1f the stack has to stand out in the rains for a

year or so, thatching is necessary. Good straw or rough tank

grass can be used for this purpose.

Measuvement of stacks. The contents of a stack can be
ascertained fairiy accurately by measurement. Measure the length
and breadth of the stack at the base, the middle and round the
eaves, take the average by dividing by three, multiply the average
length by average breadth and by height from base to the eaves.
For the upper portion, measure length of ridge and the eaves, take
the average length and the width at the eaves, next measure the
height from eaves to ridge, divide by two and multiply all three
togetherr Add together the totals of the upper and lower portions
for the cubical contents of the stack.

The weight depends on the various factors such as the quality
and fineness of the hay, the amount of pressure according to the
height of the stack and the length of time the stack has stood on
the ground. At Hosur it is found that Spear grass does not
compress as compactly as fine grasses. Stacks after they are made
begin to sink and the density increases, so the weight per cubic
foot of a stack, one week old, will be much less than the weight of
a cubic foot of hay from a stack three months old. We have found
that a cubic foot of spear grass hay, which has been stacked for
;ﬁzwo months weighs about 4 Ibs.
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Cutting Stacks. Hay can easily be cut in trusses with the
use of a hay knife. A cooly starts on the ridge, rakes off about
134 yards of thatch and commences to cut downwards, trusses
about a yard wide and he continues this width to the ground and

“when this is all cut and carted, he takes another width of a yard

and cuts down to the ground again so that if rains come, not much
hay is exposed.

Aftermath. This is the name given to the grass, after the
grass has been cut for hay and carted away. Cattle can be turned
on to graze this a week or so after the hay has been carted. It
gives a good grazing for another month or so.

Comb for Spear grass. This is a simﬁle implement and is
very useful in haymaking if the grass is chiefly spear grass. It
collects the spears from the grass and its efficiency increases as the
awns become mature. In most cases its efficiency is about 80 to
90 per cent. It consists of an iron comb with teeth about 6 inches
long attached to a rectangular iron frame work with two smail
wheels and a seat for the driver. The comb is 7 feet long with
iron teeth, having an inter-space of } to § inch. The framework
has an arrangement to adjust the height at which the comb

- should pass, which depends on the growth of the grass and also

another arrangement to adjust the angle at which the comb should
work. This 1s easily drawn by a pair of bullacks and is able to
comb on an average 8 to 10 acres per day depending on the level
of the ground. If the grass is thick, the awns choke the comb
and they have to be removed very often, otherwise the teeth will
be bent. The awns should be removed from the comb at regular
intervals and immediately removed from the field lest they become
mixed up with the hay.



GRASSLAND AND CATTLE IMPROVEMENT

BY
R. W. LITTLEWOOD AND H. NARAHARI RAO

_ Grassland and cattle improvement go hand in hand especiall

if a herd of 50 animals or more is maintained. Young growiny
stock require plenty of exercise; if they are turned out to grassg
they naturally get this. In a district like Hosur where rainfall
is distributed over six months or so, where in some years showers
are recelved. from April to November, concentrates can be
reduced considerably and money saved in cooly labour carting, etc.

Cattle should be turned out to graze after the first showers
when the young grass is about 3 to 4 inches high. The systen';
of close rotational grazing must be followed and the stock kept in
one paddock. After ten days, the stock should be moved to
another paddock and so on. Sheep may follow cattle in certain
fields as they eat closer than cattle. Chain harrows are passed
over these fields each day to break up and spread the droppings.

For close grazing §—1 acre per animal is enough as all the
grass is eaten and no patches left. At Hosur we allocate about
1 acre per adult animal for grazing and the remainder is utilised
for hay production. Fencing is not necessary if two or three boys
are engaged to stop the cattle wandering out of the paddock. We
consider Spear grass in its young stage quite good for young
cattle and cows in milk. Our young stock seem to thrive and
grow on a concentrated ration of 1 1. cake and 1 Ib. rice bran.

STUDIES IN THE COST OF PRODUCTION OF CROPS

We are indebted to Mr.D. G. Munro for a series of accounts he has forwarded
on costs of production of sugarcane and paddy. We heariily approve of his
suggestion to make the publication of studies on crop-production a normal feature
of this Journal and gladly commence with sugarcane. We hope to publish similar
articles in future on important food and indusirial crops of this Presidency as
time permils. We are aware that details given in the present article could be
condensed to alarge extent but feel that we may not carry with us our readers who
may be eager for such information. We wonld therelore request them to give us
the benetit of their views aboul the necessity for full details being made available.
The accounts appearing in this number are of sugarcane crops in two localities.
These were not raised under ideal conditions and have suflered from causes which
have been detailed in the course of the account. They, however, serve to indicale
the directions where improvement is possible. We would request our readers lo
send in stmilar accounts on crops of value and relale their own experiences so that
fuller knowledge may be gathered of such crops grown under varying conditions
of soil, climale, season and economic status of the ryot. (Ed. M. A. J.)

I

* Name of Crop: Sugarcane. Area: 3:00 Acres,

Village: Vellalur (Coimbatore Taluk).
Survey No. of field: Portions of 691 and 701.

General notes. The crop was cultivated jointly by two partners, each
contributing his share of capital and labour for the cultivation of the crop.
They had, besides the sugarcane, other individual interests. Each had his
own set of permanent coolies and cattie which were put in for the sugarcane
crop whenever required. A common cooly was also maintained on Rs 10
a month; but this cooly was very often taken ior work elsewhere when there
was no work in the sugarcane field. Each of the partners had his own betel
garden in Vellalur and Singanailur. One of them cultivated in addition (with
a different partner) crops of Cambodia cotton, Terai, Fodder cholam, etc,
He was also trading in betel leaves mm which connection he was regularly
away from headquarters for nearly half of every week, visiting shandies in
Palghat. This ryot was the active partner all the same. The other partner
owned a coconut tope and managed the same in addition to the betel and
sugarcane. This ryot died in July during the year. Work in the fields was
to a very large extent supervised by the wives of the two partners. Other
members of the families of the two ryots took little interest in the manage-
ment of affairs.

Three pairs of bullocks were used in the fields; but one out of the two
was a cart pair intended mainly for going to shandies for betel trade. In
allowing for depreciation for the bullocks the value of this shandy pair was not
taken into consideration. The permanent coolies of the individuals were

* Names of ryots omitted, but can be ascertained from the Editor,
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changed a number of times during the year and they were paid at rates Rs 7
to Rs 12 per month, For purposes of cultivation their daily wage has been
taken as 7 annas.

Cost of Cultivation etc.

The field under sugarcane is compounded wetland, the soil being cla )‘ \ CoST PER CosT
loam and considered medium rich in quality. It was commanded bfz twg ITEns OF EXPENDITURR p;_o: iCR;BR
mhotes from a common well provided with four mhotes.

Figures for preparatory cultivation were taken down as given by the ryot.

The cost is likely to be a little higher than the actuals because of the difficulty Rs A p Rs A »p

of getting ut correct information regarding the exact amount of permap

labgurt:xf)ended. pe eat Preparatory Cultivation 145 0 0O .48 5 4
. . Seeds and Sowing 275 1 O 9111 0

Manuring was not done as the crop followed Betel vine. Fencing and after cultivation ... 101 5 0 3312 4

Planting was not done properly because of channel water not bein Irrigation ) | 305 6 2 101312 9
available atgthe time. Majority of the setts were not properly pressed intg Harvesting, cleaning, etc. ... el 22210 4 0 4
the soil and required to be covered later. Blanks also occurred for the same Depreciation on two pairs of bullocks— '
reason as well as dne to grazing by sheep penned by the neighbour in his ~ vajued @ Rs 130 and 120 @ 10 per cent )
field. . for 6 months T 12 8 0 4 2 8

Depreciation on tools, implements, etc,

Fencing done was not quite thorough and a certain amount of jackal (lamp sum) 25 0 O 8 5 4
damage was noticed and after cultivation was also slipshod. Only one Rent on land ; 315 0 0 105 0 O
earthing and one weeding were done. The weeding was not thorough. A
certain amount of weeding was done by family labour which has not been ,
charged. . | _ Total ..| 1,401 § 2 467 1 9

Prom start to finish irrigation for the crop was scanty on account of ; -
failure of water in the irrigation source, Supply from the well was also k ) IR , _
defective for nearly two months. Two pairs—mbhoting continuously were not o .
able to irrigate the crop adequately. g y - Cost of -Produce and profit

Onions were planted late and had to be harvested early. Bulbs were not . ' ; )
developed properly and sufficiently. Its yield and quality were poor. The Per Pror PER ACRE .
cleaning and sale was done by women in the house during leisure hours and
this work has, therefore, not been charged for. NAME OF PRODUCR. .

: Produce Value Produce Value

Milling of canes was started early and cubes were first made. But the : ‘ :
jaggery was very bad and could not be marketed. There was, therefore, : -
abreak in the middle for eighteen days. When resumed the cubes previously Rs A »| R
made and crop subsequently cut was all converted into balls, The whole of 1. Jaggery @ Rs 30 _ ‘ S A P
the jaggery was sold away at Rs 30-31 per pothi of 310 Ibs. ) and 31 per pothi

Lease term expired with the end of the sugarcane crop and final levelling of 310 tbs, ...| 14,880 ts. | 1,463 4 10| 4,9601bs. | 487 12 3
of land was done by owner of the field as the tenant was slack in this respect. 2. Whole canes ... { 41 4 80 14 180
The owner charged him Rs 15 for this work and this amount is shown in the 3. Sugarcang setts ... | 13,000 52 0 0f 4,333 17 5 4
account. 4. Onion bulbs  ...| 25 500 8 110 8

. * Vallams Vallams

On the whole, the cultivation was of a low standard and did not recejve _
mucgl personal attention on the part of the ryots. The profits are, therefore, o Total ..|. .. . .| 152412 10
poo L] .

: Per Plot ... Re 123
¥ Net profit {Per Acre .. Rs 41

* Vallasn = 2 Madres measures,

5 o L ]
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Details of Cultivation and Charges—(Continued)

HJ - — - -
LaBour
Date PARTICULARS OF WORK Pairs | Men @ Cost
@ Py
6as [7as 8as| Re A p
Irrigation
1928
July 21-24 | Irrigation 23 116
Aug. 15 Do 1 2 1 70
. 27 Do 1 2§ 1 9 8
Bept. 5 Do ) 0 70
» 22 | Repairing mhote parts and irri-
gation 1 2 ... 1 4 0
July 29 and | Mhoting and irrigations 265 {437 ... 298 9 0
Sept. 28
Channel watch in January 1929 .. 1 0o
Total ...! 266|444} 431|305 6 2
Hurvesting cleaning, ete.
Oct. 21, 22 | Lifting Onlons . 114 ©
1929
July«Atg. |2 pongal presents to milling
coolies (Rs 5 plus Rs 3) o . 8 00
| Carting inill, pan, etec. 1 1 013 0
Hire on mill pan, etc., for 35 day
(without jaggery moulds) ... 22 8 0
Milling charges (5 pothies @ Rs 2,
4 pothies @ Rs 1-12-0) and rest
free (for Pongal given) ve. . 8112 o
Cutting 13,000 setts at 4 annpas
per 1,000 . 34 0
Pairs for milling 70 own pairs and
hired pairs on 16 pothies at 70 plus
Rs 2 per pothi ... 70 { hired } 88 14 0
pairs
Levelling ridges after harvest ... . 153 0 0
Total .. 71 n 222 1 0

Feb, 1930} Studies im the Cost of Production of Crops

8

Sua@ne.
Vellalut (Coimbatore Taluk).

Name of crop:
Village :

General notes. ‘The cultivator had besides the 2 acres of sugarc
additional area of 34 acres of own land and half an acre of rented lan
his own land he raised crops of paddy, tenai and fodder cholam. The
Jand was under betel.

The ryot had two sons, a wife and a daughter-in-law to work in the
He maintained a pair of old bullocks and a young pair just broken tc
Before the planting of canes he had two permanent coolies—both bo
Rs. 6-8-0 and Rs. 4 respectively per mensem. ) For two rn_onths
beginning he worked without any permanent coolies when again he e1
oneé on Rs. 12 a month.

Area: 2-00

The ryot lived in his field and served to watch the crops and
pers'ona]lyryto all works. The other members of the family lived

"village. The family members worked freely in the fields. Wheneve

put in a full day's work their wages were reckoned at aanas 8 for m
annas 4 for women; part time family labour was assessed at half ghe
rates on the merits of each item of work. The permanent cooly isc
at 7 annas per day and cattle at 6 annas per pair._ No.deprecm.tlc
allowed on bullocks—the depreciation on the oid pair being conside
balance the appreciation on the young pair.

eavPhe soil was red loam. The field is comimanded by two mhotes
the common four mhote well.

Previous crop in the field was -paddy. 10,000 sheep were penne
which a dressing of nearly 100 cartloads of tank silt was applied as mai
the crop. Land was ploughed four times. Canes from his own previot
were cut and planted.

Planting was late and the crop was poor even from early stag
subsidiary crop of onions was aiso raised. The field became very wee
two weedings were done. This, however, was not thorough. No |
was done. The crop was earthed up only once. There was defective
supply in the tank and weil irrigations were not adequate. With his tw
he had to irrigate also his betel and other crops for which he had o
borrow a pair from his eldest son who has severed his connection w
family. The irrigation bill was very high on these counts, Harvesti
milling of canes was done by contract labour as is usual in the I
Jaggety was made into bells and was fair in quality better than the p
of others in the localities. Haivest of onions was dene entirely by
labour on shandy days in small lots. The labour has not been charged
sheet. Final levelling was not done as the stubbles were left to ratoon
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1TeEMs or EXPENDITURE Per PLoT | PER ACRE
Rs a p Rs A p
Preparatory cultivation 3111 o 1513 6
Manures and manuring . 9112 o 4514 O
Seeds and sowing ...{21414 O 107 7 0
After cultivation 43 12 0 2114 0O
Irrigation ...| 28515 6 14215 9
Harvesting, cleaning, etc. ...l 149 14 6 74 15 3
Assessment on land 17 14 1 815 0
Depreciation on tools and implements
(lump sum) 25 0 0 12 8 0
Total ...|86013 1 {430 6 6
Cost of Produce and Profit
PER ProOT PER ACRE
Nawmg or ProbUCE
Probucr VALUE Probuce VALUE
Rs A Pp.
Jaggery 11,200 1bs. | 1,096 4 0 | 56001bs.|548 2 o
Cane setts 4 3,500 14 0 0 1,750 7 00
Onions (Vallams) ... 63 1113 0 313 514 6
Total 1,122 1 0 561 0 6
Net profit per acre Rs 130 10 oO.

Feb. 1930] Studies in the Cost of Production of Crops 81
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THE INDIAN SCIENCE CONGRESS, ALLAHABAD, 1930

.......

| ThE Skventectith Sesdidd ot thé::ézxan Stiericé Congress was feld at

bt frorh the 2hd o the Bth Jandary both days inclusive. Thé
gtf Haknoe was 4s nsyal MtbE drd répreseftitive of thé différent scientifié
Gelvities ifi hll patts of idal.

Rao Salib Y. RamicHandrda Rao, Govéernmieiit Entomologist, Mr.
6. N. Rangaswami Ayyhtigar, Millets Speciilist, Mr. V. Narayanaswaiiil
Ayyar; Systematic Botiinist dnd Rao Bidadir B. Viswa Niith;}GOvériiti{é‘ﬁt
KaHctilttiral Cliemist, weré the teprésdntativés ffom thie Agricuitural ReSedrch
{#i8titiite, Coimbatdre,
~. ColL.S. R. Chtistophers; C.LE., O.B.F., K.H.P., F.R.S., LME., F.AS.B;
Director-General,- Centtal Resehtch Instituté, Kasauli was the general
President of the Congress.

The Sactional Presidents were :

Gégrge Clarke, Esl, CLE, F1S, B0Sn
. M.L.c., Director of Agriculture, Lucknow.

Professor B. Vénkatesachar, M.A., -Pro-
fessor of Physics, Centrdl Collégé,
Bangalore,

3. Chentistry .. Profésssr. P, V, Mitter,- m.A., ph.b.; 92,
Upper Circular Réad, Caleutta.

Dr. S. L. Hora, p.sé,, v.LS,, 228!, Indid

“Mﬁséum;r(.‘«z;l;uz;a. _ ‘

Professor, P. Pariia, M.a., B.cc., Professor
of Botany, Ravenshaw College, Cuffack.

Dr. David Peqmaii, p.sc., £.R.S.R., M.LM.E.;
Pcificipal, Indiafi School of Minés;
Dhanbad.

1. Agriculture

2. Pynrhakatees wd Physics

3 Zboldgy
8. Botany
6. Cwlogy

1. Megical and Viterinary Re- ., . . ..
searc, ... Lol R, Knowles, B.A., M.R.C,S., L.C.P.,
LN.S,, . F.AS,B., Professor of Tropical
Medicine, Carmichael Hospital for Tropi-
cal Diseases, Central Avenue, Calcutfa.

8 Antrvopolopy ;. The Rev. P. O. Boddifg, M.A. F.A.S.8.
Moha!pakari, S. P
- Dr.. A. S. Woodbirne, ¥:A.;, 5,0, ehs.,
Madras Christian College, Madras.

.. . 5 he Presiflential address of the section of Agriculture gnd nétes on some
pevers of interest to practical agriculturists presented to the Agricultural
séction are given Below:

6
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SOIL IMPROVEMENT IN RELATION TO CROP PRODUCTION

BY
G. CLARKE c.1.E, rIC.

I ask your permission to direct your attention to some aspects of soil
improvement in relation to crop production. I propose to pass in brief review
some of our problems and then to touch on the work to which my colleagues
Khan Sahib Sheikh Mahomad Naib Husain, Rai Sahib S. C. Banerjee and
myself have devoted a number of years at the Shahjahanpur Research Station
My subject is directly connected with the supply of the first necessity of life.
namely, food. By what methods is the world going to continue to feed ité
growing population? It is increasing at the rate of nearly 20 millions a year
and it cannot be suddenly checked. Can food be found for all these extrz;
mouths, or will the pressure on our land resources become unbearable, and end
in disaster? That is the colossal problem facing the world in the next few
generations. It must be met either by a continual expansion of cultivation
or an intensification of production on land already cultivated. '

How do we stand in India in respect to these questions? I have proceed-
ed in a somewhat empirical fashion to ascertain the relation between population
and arable land. I have selected, in making my estimate, the figures used in
international statistics, the total area sown and the current fallows. [ have
deducted the area required for the production of exported cotton, food grains
oilseeds, jute and tea which account for about 80 per cent of the value of ou;
exports. This estimate is admittedly rough and must be regarded as sugges-
tive rather than as an exact measure, but it is sufficiently near to illustrate my
points. ’

I have taken the year 1922-23 following the census year 1921, and the
year 1925-26. In 1922-23 the total area sown in that part of India for which
agricultural returns are made was 327 million acres, 61 were fallow, making a
total of 388 million acres. From this may be deducted as producing exported
material for cotton 14, for foodgrains 9, for oilseeds 5, for jute 2, for tea 0-6
million acres, or 31 million acres in round numbers. So that 357 million
acres are left to supply the requirements in home produced food and other
essential commodities of the 297 million people who live in the territory
covered by these figures, viz., 1-2 acres per unit of population.

A similar calculation for 1925-26 gives the same result. I have selected
for a summary comparison the United States of America and France, two
countries possessing points of resemblance to India. In both, asin India,
agriculture is of predominant importance. In the United States 356 million
acres are in cultivation. Sixty-five miilion producing exported material may
be deducted from this, leaving 291 million acres of cultivated land devoted to
supplying a population of approximately 112 million, or 2-6 acres per unit of
population. The dominant characteristic of American economic life has
hitherto been abundance of land resources. France, a country which is largely
self-supporting, has 363 million hectares of cultivated land for a population
of 39-3 million, approximately 2-3 acres for each head of the population.

In considering these figures we have to allow {or the fact that the vegeta-
rian diet adopted by our people is more 'economical of the resources of the
soil than the diet of the people of the United States and France. Living is

S
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cheap in India, but when all has been said that can be said, we are left with
the plain fact before us that we have one half the area of cultivated land for a
unit of population.

The past experience of the world shows that as long as new land of the
necessary quality is available, increased food will be obtained less by increased
skill and expenditure on old land than by taking up new land. Our map has
shown for several decades well over a hundred million acres in the British
Provinces of India classified as culturable waste. Why is not new land coming
into cultivation? I cannot give a complete answer. No such process can be
observed in steady opemation on a scale sufficient to raise the ‘ per capita’ area
of cultivation to a level which wili meet our food requirements. Some recent
settlements in this province show an increase in cultivation of oaly 1 to 3 per
cent in 30 years, while in others the area is stationary. For a number of
reasons the area of culturable waste gives an unreal conception of our
resources. Much of the land thus classified includes areas physically capable
of being employed for crops only when our need is so extreme that considera-
tions of cost of utilization are relatively secondary. Fifty per cent we know
1s situated in Burma and Assam, out of the sphere of action of our chief
agricultural races. A great deal is in Tarai tracts where health reasons
prevent extensive settlement. Land is coming under the plough, to some
extent, in the villages of the Sarda canal area in these provinces, and will do
so elsewhere as irrigation schemes mature, but in India, as in other parts of
the world, new land of the necessary quality for food crops is no longer easy
to find.

This brings me to the first part of my argument—the necessity of
increasing the acre yield of land now under the plough if an ample supply of
food and the home grown necessaries of life is to be assured to the Indian
worker, and his standaid of living raised above subsistence level, Itisa
difficult problem but it is not insoluble.

When I considered this matter some months ago, I asked myself three
questions :

(1) What factqrs are in our favour, and what are against us, when we
begin to intensify our cultivation ?

(2) Will the knowledge and experience of other countries help to
accelerate our progress? What new knowledge do we need ?

(3) What is the guantitative measure of the result we may expect ?

1 propose to give you the answers that suggested themselves to me, based
on conditions in these provinces where my experience has been gained.

We have in our favour two things. In the first place soil that is easy to
manage and quickly responds to treatment, and secondly agricultural workers
attached to their caliing and possessing a strongly developed land sense which,
by some curious t{wist in our make up, can only be acquired in childhood. We
shall not come up against a shortage of agricultural workers of the kind that
is hindering development in Australia and Canada. In these countries a high
degree of skill has to be directed to economy of Jabour by the use of machinery
and labour saving devices. In India our efforts will have to be devoted to
economising land. We are better placed than most countries as regards the
primary essential for increasing production per unit of land, namely, man
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ower. You may ask me, ‘What is delaying our progress with two such
assets ¥ This' operts up'a wide S‘OCiQIbgichl“stﬁdy’}u ] believe vagéiéraﬁgé@ 30d
a latger share of ilt*health'than should fall to ‘the 1ot of an ayerage béing play
a part. The stimulus required seems to be education of 'a rural type. 1
¢annot, however, pursue this issue, and return to my agricultural text.

We have to contend against difficult weather conditions and short growing
seasons requiring early maturing and specialised varieties of crops. Tha
Howards, in the Development of Indiaw Agricidture, describe graphically
the effect of the monsoon on the soil and on the people. "It is indeed the
dominant factor in rural India. - ' ‘ . -

We shall always at intervals experience years of short rainfall and this
gives additional force to my argument for incréasing the acre yield ia favour:
able seasons by improved soil management if we'are 'to avoid starvatiof.
Much has been done to intensify yields without any commensurate increase of
labour on soil improvement by the introduction -of ‘more heavily cropping
varieties. ' I need only’quote as examples wheat and cotton in ‘the Punjaband
wheat and sugarcane in-the United Provinces, which are adding ¢réres to the
cultivators’ income. * Indiun conditions, however, test the skill of the plant
breeder very severely and further steps in improvemént in this direction are
not going to be €asily won. ' : C T )

L now pass on to that part of my sybject which has. greatex interest fax
a scientific zmdience than some of the stubborn facts I have placed before you.
I mean the consideration of some aspecis of recent work on soil improvement
and the lines on'which enquiry may be directed in India.

Since Boussingault introduced the method of exact field experiment
in 1834, research on the soil and, the conditions of crop grawth bas Geen
continuous in Europe and America. The methods of approach bave becamé
more exact with each advance in pure science. We, therefore, start our work
on soil improvement in Indla with tools ready mdde.  Investigations carried
out in other countries have given us the principles involved and often the
technique of methods of research. Our work for the moment is to. apply, them
1" conditions Where séil prottsdés differ’widely béth in intensity and fime of
occurrence, from those of temperate climates. *'{ bive been ifrpressed by the
desirability of applying to our problems a congeption ‘devéloped. in recent
years by the Cambridge and Rothamstéd workers, which has given a new and
wider significance to the field experiment. The final yield gives ys no
indication of what happens during the plant’s life or how it fesponds to factors
operating at successive stages of growth. The modern method niakes
quantitative observations of. crops throughout the period of growth and
examines the results by statistical methods. This is nothing more than
reducing "to exact measurement and scientific treatment thé observations
which every practical farmer makes but does$ not formulaté. “The advantage’
is obvious. Informatjon covering a wider tange than the old type ‘of figld:
experiment can be obtained in a few years, instead 'of ‘taking generation.'
You will remember’ that Lawes and Gilbert ‘waited tweaty yedrs before
discussing the results of their experiments. The field experiment lastifg
twenty or more year$ no longer fulfils ur requirements.” We Want results in
3 reasonable time, accompanied by proof of.their reliability, which will tell‘us
not only the final yield but how that yie]gi is obtained. ' e e
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i up to another conception, name}y. the critical periods qi craps
thh%mxismg closer quantitative sgudy in a country pharacterxsq; by
singularly short growing periods an.d rapidly ch.angmg' conditions. By critical
period I mean the relatively short interval duru}g whxgh the plant rc:ache.s the
maximum sensibility to a given factor anq during which thg ntensity of that
factor will have the greatest effect on yield. _These periods seem to be
asgociated with some phase of growth 'n which the plant is undergaing
modifications demanding the rapid formation and movement of food matenat
Ktalian workers have found that the twenty days before the crop cames into
ear constitute an important critical period for wheat in relat}on to humxdxty
and soil moisture. 1f during this period these factors are in defect of the
minimum needed for the normal development of the plant, the crop vgﬂl
be small even if there is abundance throughout the rest of the vegetative

¢ observations at Shahjahanpur indicate that two periods in the growth
of suoggr-cat,)ne ‘have ‘special significance’: (1) May and early June nvghég the
tillers'and oot system are developing and (2) August and Septeicher Wwhen
the fnain storage of sugar takes place. A check received at either of th't?s?i
bermanently reduces the yield. The acre yield of sugar is positively and
glo'sé,ly correlated with the amount of nitrate nitrogen in the soil during the
first \?eridd, and with soil moisture and humidity in'the second period,

rops pre-eminently demand combingd nitrogen. Yo wibh
:e;nex:;:)bc:a? h;r»gpgirpwmiam Crookes s;hrﬁgd the world 30 years ago by g,he
e aat, the wheat eating races were in deadly peril of starvation owing,
to the rapid exhanstion of svil nitrogen. The age in which he lived bad
hecome accustomed: to abyngdant sypplies of cheap food from, the greal plgma
of the American continent. Fertility agcumujated: since, the glacial period of;
Iyxuriant plant growth and bacterial activity syddenly. became. available for
exploitation, and was plundered- at an'appalhn'g tate by rough and ready.
methods of cultivation. Nitrogen was disappearing from the soil out of all
proportiop to the amaunt recovered in the crop, The ¢xtraordinary fertility
d? sbire of these new regions is shown by thie data recorded by Shutt, an dcre
of sail to a depth of one foot containing from 20,000 to 25,000 . of nitrogen.
This figure may be compared with the amount of nitrogen in an acre foot of
soil ‘in these provinces, which lies between the limits of 1,000 to 3,000 B, T
shall refer to this again shortly.

production from new land, but his forecast was too gloom'y.. He vis lis
the éxhaustion of the chief granary of the western world within a generation
or iwo. ‘In some important respects he rplsappreyended the problem. He
di@ not know as we know that other agencies step in and stop the plunder of
the soil before it has goue too far. It is only under improper methods. of:
cropping ‘and cultivation that permanent soil deterioration is a real and-
dargérous phenomeron. Land properly hand]ed-.does not become exhausteg}:_
Miich of the land of Burope has been cultivated since the days of the Romans:
or even earlier. It is, if anything, more fertile th::m ever. In lndia we .have_
in existence a method of farming which has maintained for ten centuries at-
least. a perfect balance between the nitrogen requirgments of the.crops we

Crookes was almost the first to realise that there was a limit to, d;ﬁ
ali

hf‘weSt» and the DI‘QCCSSQS‘WhiCh: recuperate fﬁrm#yv
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When we examine the facts, we must put the Northern Indian cultivator
down as the most economical farmer in the world as far as the utilization of
the potent element of fertility—nitrogen—goes. In this respect he is more

skilful than his Canadian brother. He cannot take a heavy overdrait of

nitrogen from the soil. He has oniy the small current account provided by the
few pounds annually added by nature, yet he raises a crop of wheat on
irrigated land in the United Provinces that is not far removed from the
Canadian average. He does more with a little nitrogen than any farmer I
ever heard of. We need not concern ourselves with soil deterioration in
these provinces. The present standard of tertility can be maintained in-
definitely. This is not my text. Production must be raised if we are to live
in reasonable security and comfort.

In one respect Crookes was right. He foresaw that the intensification of
production required more combined nitrogen than ihe limited supplies
furnished by the distillation of coal and the nitrate deposits, to counter-balance
the colossal wastage which civilisation and urban life bring about. The
fixation of atmospheric nitrogen was, as he put it, vital to the progress of
civilised humanity. This problem has been solved in the last ten years andis
one of the remarkable achievements of applied science. It could have been
soived sooner if money had been forthcoming for long range research, but it
took the war to bring us to our senses. Thirty years ago the fixation of 29-4
grams of a mixture of nitrogen and oxygen ai the expenditure of one horse
power was recorded as a scientific achievement. In 1928-29 the estimated
production of nitrogen compounds by synthetic processes was equivalent to
1-3 million metric tons of pure nitrogen, or over 6 million long tons of
Sulphate of Ammonia, which can be sold at prices low in comparison with the
prices of agricuitural produce. We are entering on an era of nitrogen plenty
which is bound to react favourably on the world’s food production. One of
our problems is to find out how we can make use of this discovery in India.
The probability is that the fuil benefit of fertilizers will be realised only on
land reasonably supplied with organic matter.

I may be allowed here to sound a note of warning. Great as are the
possibilities offered by synthetic nitrogen compounds there is danger in
adjusting our standards of living to increased production based entirely on
imported fertilizers. They may be cut off suddealy by international disturb-
ances. The war is too near an experience and the promise of universal peace
too uncertain to ignore this side of the question altogether. It will be bur a
wise precaution to establish their manufacture in India when the correct way
of using them has been worked out, their value demonstrated and a demand
created.

Our problem is more complex than the simple addition of nitrogen
compounds to the soil. We have to face under peculiar conditions of climate
the question of controlling moisture, organic matter and air supply in the soil,
of regulating the supplies of nitrogen so that it may be available in the right
form and quantity when the plant most needs it, so that none may be wasted,
and to make use to the utmost of those processes by which nature supplies
nitrogen free of charge. These problems centre round the changes which
organic material undergoes in the soil and the nitrogen transformations which
accompany them.

We have two methods of soil improvement possessing enormous poten-
tialities for increasing crop production and so simple in operation that they
can be used by everybody :
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(i) the preparation of quick-acting manures from waste organic
material

(i) the use of green manure crops.

I do not propose to discuss recent work on the first method. The
practical details have been worked out thoroughly by the Howards at Indore,
and by Fowler, Richards and their co-workers at Cawnpore. .A paper on this
subject is going to be placed before you by Dr. Fowler. I will not anticipate
what he is going to say beyond remarking that the results which he has
allowed me to examine, place in your hands a method of the greatest value for
increasing the outturn of rabi crops which require in this province a guicker
acting manure than that provided by turning in a green crop.

We have been working for some years at Shahjahanpur on the utilization
of green manure for sugarcane. We have ploughegl in on an average of thgee
years observations, 218 maunds per acre of sanai (Crofolaria juncea) which
adds 50 maunds of dry organic material and 75 1b. of nitrogen o each acie.
We have succeeded in raismg crops of 850 maunds per acre wihout the
addition of any fertilizing agent other than the sanai produced by the land
itself,

Our method of soil treatment is to bring atout the early stages of decom-
position in the presence of ample moisture. The rainfall after the sanai is
ploughed in is carefully watched. If it is less than 5 inches in the first
fortnight of September the fields are irrigated. In this way we secure in
most of our soils an abundant fungal growth as the land slowly dries. We
prevent large accumulations of nitrates in the autumn, which may be lost
before the sugarcane is sown and concentrate the nitrogen in easily decom-
posable organic form in mycelial and microbial tissue, until it is wanted in
mineral form in the spring.

Throughout the experiments we have made estinations of nitrate. The
accumulation of nitrate reaches its maximum in May and June just before the
first heavy rain. At this time the crop is about § grown. We have not
observed any subsequent large formation of nitrate up to the completion of
growth in October. The final yields are in proportion to the minerai nitrogen
present in the first period and this suggests at once the importance of available
nitrogen in the early stages of the growth of sugarcane. This view is by no
means a new one. It has recently been developed by Gregory at South
Kensington and Rothamsted, who found that barley absorbed 90 per cent of
its total nitrogen when it had made about one-third of its growth. If it is
substantiated by further work and found to apply to all crops it gives a clue
to several improvements in soil management.

In our studies in connection with the intensification of sugar-cane culti-
vation we have been influenced by American investigations and methods,
more specially those of the workers led by Waksman, who have studied the
decomposition of celiulose and dead organic material in the soil. They bave
shown that the structure of the carboraceous energy material in the soil
largely determines the type of decomposition and the nitrogen trasformations.
If moisture and temperature conditions are favourable, the decomposition of
cellulosic energy material, the chief constituent of green manure, is mainly
accomplished by fungus activity resulting in the formation of large
quantities of mycelial tissue and the removal of nitrogen temporarily from the
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reach of higher plants. THE synthesised material i3 later decomposed by
other micro-organisms forming mineral nitrogen and humic material, and a
definite period of time is required to complete these changes. A largk volume
of work has been published in the last five years. It explains much that was
bbscure regarding the utilizdtion of greén mamire in India, partictdarly the
timg factor to which Howard drew attention many years ago.

I now approach the last and most difficult part of my task, to estimate
the increaséd production we may look for by the application of sclentific
methods to our agricultee.  What I am going to say will be more readily
tmderstood if I give the production of wheat in a few countries for the crop
sown in 1926, which was, on the whole, a good year thronghout the world,
It is as follows:

United Provinces Irrigated .. 1 mds. pef acre,
' . Unirrigated
Cdmadd ’
U. 8. A,

Flance e

Germany

Great Britain .

Belgium

2
2
7
0

2
5
2

v

2.
8.
3.
0-
3.
7

2.
-

OO fd b E#

3 "

A glance at these figures shows what an immensé potential incredse of
prodiiction is open in many countries, especiaily in. America and India. The
%gxsiggl possibility or perhaps even .the limit of production in the Unjted

rovinces is shown by the yield obtained at the Shahjahanpur %eéééféﬁ
Sgéfibn.w In IQZGHit‘ was. 28-8 maunds per acre, In the last 11 years,
iicluding two in Wwhich the wheat crop was a pattial failure, 223 acres have
yielded 5,945 maunds or 24-4 maunds per acre. Soil and climate do not
tripbse a sérious restriction on production. We cannot, however, take one
striking idstance of large yields achieved on a small acreage under favourable
comditions a§ the basis of an estimate of the future production of the country
as a whotle. Fhé actual level in any country is bound to be behind the ideat;
o matter how well developed educational and propaganda machinery may be,

It is safer, # such a coufse be possible, to consider average resalts
obtained in cotntries which have been compelled to employ intensive methods;
but we have no adequaté basis of comparison with our conditions. There is
b example of a tropical or semi-tropical country in which scientific methods
kave beent applied over a wide area by mdependant and unsupervised
workers.

Stigar-cané citivation in Java is oftén qifoted 4s an example of What can
be @one. H fllustrates the combimed effett of strictly supétvised labbut and
geiéntific méthods on abdut one million acres of land, carried out with the
object of gaining the higheést possiblé interest on Dutch capital. It doe§ not
fitrstraté what we are aiming at in India—agricultural improvement initiate
aitd carried throtugh by thé peoplé themselves, as the resuit of education an
wplift,; onr 300 million actes.

_ Let us examiné thé course of events in' Europe and America and tearn
what we cam frony them,
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In.mediseval England:the yield of wheat was 7 maunds per acre. When
-the consolidation of holdings .was .completed by the enclosures in abont the
{jast quarter of the eighteenth century the yield rose to 14 maunds per acre. It
cemaised at this level until 1,840 -when a further adwmnce was made possible
by the use of better methods and the introduction of nitrogen fertiiisers. By
1870 the yield had risen to 20 maunds per acre.

In America low yields and a growing industrial population are causirg
uneasiness. By studying agricultural couditions in other countries the
conclusion has been -reached that 47 per cent represents-a-possible all round
increase of production on the present crapred area. Experts do not agree as
to the protable increase in the next-few decades. This is placed tetween the
limits of 10 and 30 per cent. These figures are tased on consicerations of
Jabour. This, as I have said, scarcely enters into our problems in India. We
:have mare-people employed in agriculture per unit of cuitivated land than:any
other.conntry, with the possible-exception of China and Japan.

‘The improvement of sugar-cane cultivation extends over 260,000 acres.in
the ‘United Provinces .and gives some indication of the ,poss’ibfe course of
events. The yield of the unimproved crop in a year of average character’is
350.mauads _per.acre. We pass through four definite stages of improvement :

/(1) Better cultivation of the old varieties, yielding 450 maunds per acre,

(2) The introduction of heavier cropping varieties accomparied by.a
further improvement in cultivation, yielding 600 maunds
per acte.

1(3) Tiee :intraduction of some fertilizing agent, such as green mamuire,
-yiiding 800 maunds per acre.

-(4) The intensive cultivation of heavy cropping varieties, yielding 1000
maunds per acre.

The increase over the normal production is 28, 71, 128 and 185 per cent.
I believe if such simple modifications of practice as the use of green manure
«crops and composts made.from waste material, were applied to all our arable
Jand, ‘production wouid ‘be ‘more ‘than doubled; ‘but -this means that every
ciltivator would be conducting his operations in a scientific manner—a state
of affairs not yet reached in any country. The point is that it is not to be
expected. We must allow for the inertia which will retard the general adoption
of ‘improvements in so large a country as Irdia. After giving due weight to
this ard taking into consideration the abundance of our labour rescurces
antl the extraordinary response of our soil to better treatment, it is reasonable
to'believe that within the next two or three decades we may increase the all
#ound out-tum of onr cropped land by 30 per cent in normal seasons. But I
Mssume ‘that ‘much more money will be speat on scientific research and
extension work in villages than is now spent.

I hope I have said enough to show that soil improvement in-India is
worth an effort. It requires generous expenditure from the national exchequer,
and there is no.better investment, for it gives, to use the words of Huxlay,
an immediate return of .those things .which the most sordidly practical man
admits to have value. We are working in times well suited for agricultural
development. Indifference is giving way. There is a -stir throughout the
countryside. \We can call the movement what we like, but the plain fact;is
that men are no longer satisfied with a life which provides. only hard work and

7
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barely enough to eat. Many things are being suggested, but they deal more
often than not with preliminaries to social well being, and leave untouched the
vital problem of producing more food. In the end the scientific worker will
come to the rescue, and the solution will be reached through the experiment
station.

—_—

NOTES ON SOME PAPERS PRESENTED BEFORE THE
SCIENCE CONGRESS

Dr. Gilbert J. Fowier and his collaborators presented the results of their
further experiments on the preparation of organic composts with special
reference to the economic use of urine in the manufacture of composts and
the part played by the ‘activator’ in the fixation of atmospheric nitrogen.
The authors have found that while cow’s urine is an important agent for
facilitating fermentation, it appears to play no part in the fixation of nitrogen.
On the other hand, there is evidence that the presence of ‘activator’ induces
quick rotting and also fixation of nitrogen. Experiments at Coimbatore have
also shown distinct evidences of fixation of atmospheric nitrogen during the
fermentation of waste organic matter but the extent of fixation appears to
depend on certain carbon-nitrogen ratio in the material.

In a paper cealing with studies on soil Actinomyces, Mr. P. K. De of
Bangalore records his observations on the role played by Actinomyces in the
decomposition of complex organic matter in the soil. Three strains, viz.
Actinomyces scabis, A. chromogens and A. albosporeous were studied. Of Ehese,
the Jast one was found to be the most active using up the different carboi

hydrates, the in.tensity of attack being in the following order—starch, glucose,
cane-sugar, arabinose and cellulose.

Mess'rs. L_. S. .Nigam and H. N. Batham of the United Provinces examine
data obtained in different countries of the world on the seasonal variations in

the nitrate content of the soil along with those of the authors. The
conclusions drawn are:

(1) the greatest accumulation of nitrates takes place during summer
months and the least during winter.

(2) there seems to exist a close relationship between the fluctuations of
nitric nitrogen content of soils and different seasons of the year,
(3) the solar activity which appears on the earth in the form of different

seasons of the year appears to be a most important factor in
controlling the nitrifying bacterial activity in the soil.

The movement of water and soluble salts in the soils with repeated doses
of irrigation water at the Agricultural Research Station at Sakrand formed the
subject matter of a paper by Mr. V. A, Tamhane and his collaborators
Smaller doses of irrigation water given more frequently leached out solublé
salts better than larger doses of irrigation water at longer intervals. For
instance, two inches every ten days was more eflective than three inches
every fifteen days. In the presence of appreciable amount of calcium salts
in these soils, sodium salts are leached to a greater degree than calcium salts;
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and of the sodium salts, sodium chloride is most easily leached out from the
surface soil layer.

Messrs. N. V. Kanitkar and G. M. Bapat from Poona reported results of
experiments to deterniine the surface run-off of rain water during monsoon
season of 1929 at Manjri Dry Farm Experiment Station. The difference in run-
off and erosion under three different treatments of soil were studied with one
definite gradient of three in hundred. The avea of each plot is one-eightieth
of an acre, and each plot is separated from the other by a partition of
galvanised plane iron sheet fixed 9 inches deep in the soil on three sides. A
masonry tank is built at the lower end of each plot in which water and silt are
collected after each day’s rain. Of a total rainfall of 17-06 inches between
1st June and 10th October, 1929, received in sixty-three days, only on
eleven days the rains caused run-off of water and soil erosion. The largest
run-off was from the ploughed plot, the harrowed and untreated being next in
order. The difference was more marked at the beginning but later on all
plots behaved very similarly. The quantities of water lost by run-off varied
from 34 to 38 per cent of the total rainfall of the season and nearly 50 per cent

- of the useful rain.

The quantities of silt removed were highest in the ploughed plot,
untreated and harrowed coming in order.

Messrs. B. Viswa Nath and S. Kasinathan at Coimbatore have studied
the effect on the soil complex of continued applications of Sodium Nitrate to
swamp paddy soils. They find that continued applications of Sodium Nitrate
do not alter the cationic composition of the clay-complex and the beneficial

- effects of manure to its powers of flocculating the soil colloids.

Mr. T. S. Krishnan of the nutrition section of the Imperial Department
of Agriculture at Bangalore, presented resuits of silage investigations, the
substance of which was that in silage protein digestion was low and fibre
digestion was high. The low protein digestion in silage is low probably
because of the destruction of the more easily digestible protein during
fermentation. This view is supported by the losses of protein during fermen-
tation observed in the experiments carried out at Bangalore and this finding is
confirmed by the work at Coimbatore. Silage is advantageous for growth
production and its high efficiency may be due to the easily available carbo-
hydrates and minerals.

Of the papers on Agricultural Entomology, the following interesting ones
may be mentioned:

Messrs. Hussain and Wahid found Didleurodes citri and D. elongata,
Aleurocanthus spiniferus and A. woglumi the most serious species of whiteflies
damaging Citrus in the Punjab. (In South India A4. spiniferus is usually the
most injurious species.) Life history notes are given, and the chief form of
damage is said to be due to the great loss sustained by the plants by the
heavy drain on their lifesap caused by the continuous exudation of ‘ honeydew’
by the scales. Though an infestation is not marked by the usual signs of
curling, discoloration or drying of the leaves or shoots, attacked trees are said
not to bear any fruits and if any are borne, they are insipid. The pest has
been controiled by spraying.

In a second paper, Mr. Hussain dea}s with the 1elation of the Cotton
Whitefly—Bemisia gossypiperda—on the disease causing cotton failures in the
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Punjab. Although the whitefly infestation is very widespread in the Cotton
areas, he has reason to believe that the disease—which is marked by a
premature reddening of the leaves, shedding of flowers, buds-ard leaves, and

the b}(()lls remaining soft and opening prematurely—is independent of whitefly.
attack.

) Dr. T. V. Ramakrishna Ayyar contributed a paper dealing with certain-
insects associated with scale insects and pointing out the importance of makin

a study of their mutual relationship in economic work. Mr. T. K Venkatz;g-
krishnan recorded his observations made at Coimbztore on the life.histo of
the Jasmine Bug—dntestia cruciala. Mr. Y. Ramachandra Rao gav:;y an
account of the intrcduction of the Australian Ladybird—Vedalia cardinalis—
for controllicg' an outbreak of the Fluted Scale—/cerya: purchasi—on the-
Nilghiris. The scale was first note@l in 1928, occurring on various food-plants—
ch1eﬂ)f the Watt!e—and bade fair to spread to and destroy fruit cultivation on
the Hills. Cutting ard burning of the infested patches was tried but without
any recuits; and in view of the success recorded in California and other:
countries' by the importation of the Ladybird, supplies of this inseet were:

obtained and multiplied in cages in a breeding laboratory and distributed i
places of infestation. " uted in the

There were in addition some papers- dealing wi ; 1
HAE : g with the subject of lac
studied in the Lac Research Institute, Namkum. Results of vaJrious expe?i%

ments conducted there, by way of pruning the host-trees, by analysing, their
chemical constituents and by carrying out analysis of the lac-insects-at different .

stzges, in connexion with the problem of increased lac production, were set .

out therein.

ThEe ?oological section alse contained a few Entomological papers of
economic iaterest. In addition to a few papers on the observations on.the.
life-hlsto;y of. th_e lac-insect, trere were two papers on. Thrips. Ore. by.
Dr. TV Ra:maknsh{la Ayyar—dealing with a new species of Aelothrips. from
the Koilpatti Farm in South India, while the other, by D. S. Chowdhury,
Cawnpore, was a very iateresting one dealing with the Bionomics of
fhysarzoplera. It gave the results of observations made by the author on the
influence of temperature and” the relative moisture content of the atmosphere

on tpe degree of infestation of fruits of Eugenia jambolana by a Tubuliferous.
Thrip noted at Cawnpore. '

NOTES AND COMMENTS

We were privileged during January to welcome Sir T. Vijiaraghavachariar:
who came to Coimbatore with the express object of acquainting himself with'
the activities of the Madras Agricuitural Department in general and to gain:
first-hand information regarding the work done at the Research Institute:

Under the auspices of the Union, Sir T. Vijiaraghavachariar, Vice-Chair-
man of the Imperial Council of Agriculturai Research, delivered a lecture on
the-evening of 20th January 1930, on the origin, constitution, objects and the:
working of the Imperial Council of Agricultural Research, A -detailed account.
of the Imperial Council of Agricultural Research has already been published
in the January number (Vol. XVIIL. No. 1). That portion of his speech
pertaining to this has not been touched upon here.. Iq d1§cussing the relation-
ship between the Imperial Council and the Provincial Govemment;. He:
emphasised that the former does noi in any way interfere with the latter but:
would' supplement any of the activities in the provinces upon request from’
them. Healso stated that in regard to financing of research schemes requests’
from official and non-official agencies, institutions and individuals will have'
equal cansideration without any preferential treatment and’ grants made on.
the merits of each case. He finally emphasised that in future no useful’
scheme of research which has any bearing on the agriculture of the country
will be held up or turned down on the ground of non-availability of funds.

In the course of the: discussion that followed, Mr. T. A. Ramalingzms
Chettiar suggested for the consideration of the Council the need for initiating’
and encouraging research on markets and marketing conditions in: Indla.

While we are. at this we may paint ont that one direction in whichi.the:
Imgerial. Cauncil of Agricuitural Research can assist. the Government and.
private institutions, is by the maintepance of an up-to-date library, We-are.
aware that the Council contemplates doing this, but what we suggest is, that
in order to increase the usefulness of the library sufficient number of copies
of all books and publications not ordinarily purchased by other institutions,
may. be stocked, so that simultaneous indents for oneand the same valumen
may. be complied with at the same time:

Cn. the 21st morning, Sir T. Vijiaraghavachariar visited the. Research.
latorataries where the work of each section was explained ta him by the.
officers in charge, and Sir Chari. bestowed. considerable. time. to. acquaint:
himself with the several items of investigation in progress at the Institute. =

On the 22nd, Sir Chari visited the Paddy Breeding Station, the Milletss
Station and the Cotton Breeding Station where he was weloomed by the
respective officers and shown the details of the specialised lines of work done
in these stations. The great interest he exhibited in going round the labora-
tories and breeding stations for coilecting first-hand knowledge regarding the
activities of the Institute and to ascertain the progress of work cone, his
appreciation of the results achieved and his readiness to realise the difficulties
and disappointments which sometimes confront the research worker, revealed
a keenness of vision and sympathy which was inspiring to those with whom
he came in contact. The officers of this College and Institute will always look
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forward with pleasure for further visits from this worthy representative of
India’s agricultural interests.

The readers of our journal may be interested to learn that from November
1929 onwards, the familiar Sugar Journal Pranter and Sugar-Manutacturer
of New-Orleans—formerly published under the name of Lousiana Planter—
will be combmed with the Journal Sugar formerly the Beet Sugar Gazctte of
Chicago and appear under the title Sugar published at 153, Waverly Place,
New York, U.S.A.

The next session of the Indian Science Congress will be held in Nagpur
in January 1931. Dr. Sewel]l will preside over the Congress and Sir T. Vijia-
raghavacharya over the Agricultural section.

The Sixth All-India Veterinary Surgeon’s Conference was held at Madras
on the 27th December 1929. The Hon’ble Mr. M. R. Seturatnam Ayyar,
Minister for Development, in opening the conference referred thus to the
treatment of cattle diseases in India. ‘In recent years we find epidemics in
cattle levying a heavy toll. Such epidemics were not known in the past nor
was mortality among cattle so high. Scientific methods were being
adopted to combat the growing epidemics and in spite of all precautions there
has not been a very appreciable decrease in mortality. In ancient India
treatment of cattle diseases might have been crude, but all the same it was
very effective. In this connection I would advocate research into the old
system and the incorporation wherever possible in the new year a more
advanced scientific system such of those specifics which were used in the
treatment of cattle diseases. We find that in the system of Adyurveda there

are certain specifics which experience has taught us to be effective in arresting -

the growth of certain diseases in the human system. My belief is that there
is something valuable and worth copying in the whole system. Some of you
who are enthusiastic in knowing the old methods will do well to do research
work and I am sure vour efforts would not after ali be in vain.’

— —

The North-Arcot District Co-operative and Industrial Conference was
held on the 4th January at Vaniyambady under the presidency of Mr. R. K.
Shanmugam Chettiar, M.L.A. The Hon'ble the Minister for Development
emphasised the necessity for the formation of more non-credit societies
particularly stores. The President drew attention to the continued increase
of overdues in our societies and diagnosed the cause as lack of appreciation
by members, of the difference between long term and short term loans. Credit
societies based on short term deposits should restrict themselves to the
granting of short term loans while loans for longer periods in rural areas
should be deait with by land-mortgage banks.

FROGRESS OF AGRICULTURE IN MADRAS
Government’s Review of Director’s Administration
Report for 1928-29

[We reproduce below the Review by Government in G. O. No. 203¢ dated
19th November 1929 of the Administration Report of the Directlor of Agriculture,
Madras for the year 1928-29. Ed. M. A. J.}

The Government have read with interest the account of the wvarious
activities of the Agricultural Department presented by Mr. Anstead in the
annual administration Report for 1928-29.

The event of importance in the year under review is the publication of
the report of the Royal Commission on Agriculture. The Government have

_proceeded to take action on these recommendations by the appointment of an

Agricuitural Advisory Committee to examine how far effect can be givea with
advantage in this Presidency to the recommendations of the Royal Com-
mission and also by sanctioning the comprehensive scheme of re-organi-ation
of the department submitted by Mr. Anstead to enable it to expand on a
systematic plan of progressive development. The Government have generally
accepted the re-organization scheme in principle and have sanctioned an
expenditure of Rs. 72,400 during 1929-30 for making a very substantial
beginning and it is hoped that this would strengther the resources of the
department in tackling the important problems of research and propaganda.

As usual the demand for collegiate education continued to be on the
increase though this cannot be said of middle school edu-ation. The middle
school at Taliparamba alone functioned during the year under review and the
Government hope that the other schools referred to in the last year's review,
will be opened and commence work soon.

Economic research to improve the quality and outturn of paddy continued
on the same lines as in previous years at the four paddy breeding stations and
the possibilities of hybridisation and selection were further examired. The
Government are glad to note that the study of sowi:g at different seasons has
been completed and that good progress has been made with the investigations
of the possibility of obtaining the maximum food value in respect of the new
selections.

Work on sugar-cane, cotton and other dry crops continued on the normal
lines and steady progress is recorded in the increasing area under the improv-
ed strains evolved by the department. There is an ever-increasing demand
from the ryots for seeds evolved by the department and this is a good indica-
tion of the fact that the 1yot is appreciating the usefulness of the department.
The creation of the post of ‘Oil-seed Specialist’ will permit of due attention
being given by the department (o this important incustrial crop. The new
millet station which is proposed to be opened next year at Adori is expected
to give an impetus to work on dry crops.

The mycological and entomological sections continued investigation of
the fungoid and parasitic causes of plant-diseases. It is satisfactory to note
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that three disease-resistant varieties of paddy have been found and that the
fungus responsible for the boil rot and seedling blight of cotton has been
located to te in the seed coat. The most important feature of entomological
work durirg tke year was, however, the discovery of ‘the nototious fluted scale
Icerya purchasi on the Nilgitis and In order to successfully combat it, its
natural parasite, the Vecalia beetle, was imported and released.

Steady progress is recorded at the four cattle stations. Tre number of
Government bulls placed at stud outside Madras has 1isen appreciably and
-premia are being given for the maintenance of 36 stud bulls by the ryots.

Tte department took advantage of tke various fairs and exhibitions held
during tke year for pmposes of demonstration. The propaganda work of the
-department received tacilities during the year with the advent of the motor
-exhibifion units which are able to .reach the ryots of out-of-the-way villages.
The Covernment wish to stress the importance of this branch of activity of
the derartment-in.as.nruch as the results achieved by the other branchesican be
.passed .on.to.the-ryots only through prapaganda and demonstration.

The agricuiturai and co-operative departments worked in harmony and the
Jean and sale societies worked success{ully in the matter of supplying pure
-seeds of improved strains produced under departmental supervision.

Special attention has been .paid ‘td ‘the green manure -problem and
:synthetic farmyard:manute, and the recent sanction of the “subsidized manurial
-scheme,’ it is hoped, will place :the .department in-a position to give definite
Advice in:regard to-the.ecomamic. use of fertilizers.

The Research "Engineer has:desigred.a drill which is likely to hecome a

standard mmplement.

“The programme of work crawn up for 1929-30, which is largely.a ean-
tinuation .of wark already commenced, is approved.

The aim of research stations ‘being mmainly -the evolution of disease-
resistant strains, progiess is necessarily slow and great deal has yet to be done
Jn the effective tackling of the blast disease of paddy, mosaic disease of
.sugarcane, bollrat and seedling blight of cotton and the wilt disease of betgl
vine and ground-nut. -Government hope that :the introduction of the present
comprehensive scheme of reorganization:and development of the department
will greatly help it in its endeavaur.to be useful to the :ryots :and' the agricul-
tural' interests’in this Presidency.

THE MADRAS PARK FAIR EXHIBITION

The Annual Park Fair and Exhibition was held during the Christmas
week in the S. L. A. A. grounds, Madras. The Department participated in
the exhibition, as usual, and the Agricultural Stall formed one of the chief
attractions in the grcunds. It provided an excellent fare of interesting and
instructive exhibits to the visitors.

A number of cleverly drawn charts explained to the visitors, the need for
proper manuring of the land, the wealth that lay hidden in waste products,
the importance of tillage and cultivation, the usefulness of improved Agricul-
tural implements and pointed out to them the ways of extiizating themselves
from the vicious circle of indebtedness, poverty and bad crops. Ploughs of
various kinds, among which were included the improved models recently
designed by the Research Engineer, seed drills of various kinds, gunfakas
and a model of Sindwahi furnace formed the chief exhibits on the implement
side.

A smail area of paddy, a strip of guinea grass, and a few Kasargod
coconut seedlings grown in sifu, gave a realistic agricultural touch to the
show. Among the various other exhibits in the agriculiural section the
following are worthy of special mention: samples of synthetic Farm yard
manure, fruits from the Burliar Government Gardens, cane varieties from
Palur Agricultural Station, Potato varieties from Nanjanad Station, the giant
tapioca roots from Malabar, and a bunch of coconuts obtained from a manured
tree at Kasargod Farm.

The Pacdy Section exhibited a few well chosen show cases which explained
in a clear marrer the irtricacies of plant breedirg ard the samples of improved
strains so far obtained from the Breedirg Stations.

Attractive coloured posters formed ibe chief feature of the Entomological
Section. The visitors learnt to their dismay chat to the already long list of
insect terrors in South Irdia, three new names were added, namely the jasmine
bug, the betel vine bug and the notorious fluted scale of the Nilgiris. A
model beehive proved a source of immense interest to the visitors.

The posters ard show cases exhibited by the Mycological Section, not
only explained the nature of the numerous ills to which the South Irdian Crop
plants were heir to, but also suggested rossible remedial measures. The
Makali disease of Areca nuts, stem bleeding disease of cocornuts, mildew
disease of Grape vine, ard the smut of cholam are examples of diseases which
have been successlully coutrolled by easy and practicable methods.

His Excellency the Goverror visited the grourds on the 31st ard spent
nearly 45 minutes in the Agzicultux:al ;;gn.
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Solidified C O,

Solid Carbon dioxide, the by-product gas obtained in the fermentation
tanks of distilleries, is now an article of commerce in America. It is described
as a ‘ perfect refrigerant’, and will soon be available for sale for general and
household purposes. It is obtained by cooling to 114“ below zero ard the
process of doing so is said to be simple ard economical.—7ke [nternational
Sugar Journal, December 1929. ,

Sulphate of Ammonia

A process has been developed by Dr. M. R. Tern for the manufacture of
this fertilizer in which sulphur dioxide, made by roasticg exhausted gas
purification mass, is oxidised to sulphur trioxide in an electiic arc, and this
80, allowed to react with ammonia gas in an electristatic plant, whereby the
sulphate of ammonia 1s separated. The salt produced is said to be pure white,
ard in a condition exceptionally suitable for broadcasting; the plart is very
simple; it can be installed without great expsnse in any gasworks; znd the
cost of production is said to be decidedly lower than that of ordinary by-
product sulphate.—7 ke International Sugar Journal, December 1929.

Citric Acid

This vegetable acid, heretofore obtainable only by extraction from juices
of citrus fruits, is now beiag obteined =t the rate of about 2 tons daily i1 the
Urited States by the fermentation of sugar solutions. It is also being made
from beet mol.sses in Germany by a process based on German Patents 434,
729 ard 461, 356. This production, though admittedly a d:fficult oae, is
revertheless a perfectly feasible technical operation. It is certaia sooner or

lzter to exert an influence on the price of the na:ural acid.—7T ke International
Sugar Journal, December 1929.

Eradication of Sugarcane * Mosaic’ in Natal

Both European and I-dian planters in Natal have complied with the
regulations for the destruction of Mosaic diseased sugarcane and for the
replacement of susceptible varieties by Uba. Some difficulty has been
experierced i1 the elimi:ation of Agaul variety to ‘Mosaic’. Mosaic was
discovered o1 an i-dige-ous pererni:l grass Sefaria swicata ard infection
successfully transmitted from this host to Sugaicane. Steps are being taken
to eradicate the grass from the vicwity of cane fields.—Review of Applied
Mycology.

—

Fish oil as an adhesive in sprays

As a consequence of experiments conducted over a period of years
including tests with different qualities carried out in 1926 and 1927 it has been
decided that the quantity of lead arsenate powder used for the extermination
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of Gypsy moth (Porthetria dispar L) and general coatrol work can safely be
reduced from 631Ib to 5ib per 100 galloa of U. S. Gallon of water if fish oil is
added as an adhesive. The sprayi:g season can also be somewhat lengthened
as spraying operations can be begun when the foliage is small with good
results. A [ew experiments have indicated that fish oil is also a good adhesive
for use with Bo:deaux mixture or a combined lead arsenaie a'd Boideaux.
Fish oil should be zdded to the spray mixtures &t the rate of 4 oz. by weight
to each pound of lead arseazte powder or iasoluble matter used.—AKeview of

Applied Lntomology.

Cutworm baits

In tests carried out ia Mississippi during 1928 with cutworm baits in
which the insecticides were used at the rat€ of 1 1b to 501bs of bran the average
mortality secured was 95 per cent with Paris Green, 536 per ceut with sodium
fluosilicate mixed dry and 448 per cent with dissolved sodium fluosilicate. A
bait coatairi:g 1 Ib Paris Greea to 50 Ib wheat bran moistened with water is
therefore recommer-ded to be applied broadcast at the rate of 10 b dry weight
to the acre. The beit should be distributed ia the late afternooa a day er two
before plants are set ia fields where cut worms injury is expected.

The uses of Nickel in Engineering

Nickel is largely used in electrical industry, owing to its high meiting
point, ia makizg parts of wireless valves, and the electrodes of sparkirg plugs.

" In mechanica] engineerirg, alloved with cther metals it increases their stre-gth

and toughness. Nickel-steel alloys are used for making large steel forgi-gs,
ard in casting among other things the bar-framing of locomotives. In heat-
resisting steels it prevents the corrosion of the steel up to temperature 600-
700° C. Nickel-chromium alloys are now largely used for electrical heating
purposes. Nickel alloyed with copper increases the tensile strength of the
1atter from 21 to 45 tons per square inch. When alloyed with iron, nickel has
the prope:ty, when present to the extent of 25 per cent of destroying the
magnetic properties of iron; but a higher percertcge of rickel restores these
properties, ar.d the Western Electric Company of America has established that
after heat-treatmert of high-content nickel-iron alloys the magnetic qualities
are ten to thirteen times better than the best soft iron. It also has much
effect in diminishing the hysteresis loss. These properties are ¢f much use in
submarine cables, where great permeability is desirable to ensure quick
working. The alloy is insulated from, but wound round, the copper corductor,
znd prevents the interference of stray currents. An alloy of 35 per cent
nickel, 35 per cent ccbalt and iron, known as ‘Perminvar,’ shows great
constancy of permeability.

Nearly 90 per cent of the nickel used in the world, is produced in Canada.

A new spray for Scale insects on Citrus in Egypt

Citrus in Egypt is severely attacked by scale insects, particularly
Chrysomphalus ficus, Ashm, ard aithough hydrocyaric acid gas has proved
very effective against them, 1t is liable to scorch the foliage and cannot be
applied by unskilled labour. Moreover, fumigation must be carried out at
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night and cannot be used on trees that have overlapping branches or are
otherwise difficuit to access. In temperate climates scale insects are usually
controlied by Resin and Paraffin washes which being injurious to foliage can
only be applied during winter months and a mcdified wash was therefore thade
by dissolving 1 part of resin in 3 parts of castor oil by heating over a flame
and emulsifying this solution in 50 parts of water containing 1 part of strong
ammonia. This emulsion can be sprayed with any ordinary machine and on
exposure to air the water and ammonia evaporate leaving a thin film of varnish
on the surface of the leaves which remains sticky for three or four weeks even
under tropical conditions ard proves fatal to both scale insects and mealy
bugs. The varnish seals up the female scales and prevents any possible
migration of the young. No effect on the assimilalory functions of the leaf

has been observed, ard the spray was applied wi

th complete success on very
heavily infested trees of Sweet orange. Ten days after spraying not a single

living scale could be found and there was 10 sign of damage to the foliage.
Spraying may be done at any time between March and October so as to leave
sufficient time for the fruits to outgrow and adhesive varnish, which if applied
later would cause inconvenience in handling. It may be applied by unskiiled
labour and may be used before an infestation has become severe enough
to justify fumigation.—Review of Applied Entomology.

Cactus in Madagascar

Writing in Science (July 12, 1929), C. F. Swingle calls attention to the
interesting history of the prickly pear (Opuntia dilleni and O. ficus-indica)

mtroduced into Madagasc:r about two centuries ago. The plants throve in .

the more fertile regions and became 2 pest. In the arid parts of the island
they became the most important economic plant, furnishing nct only food and
drink for man ard beast, but impenetrable barricades around fields and villages.
Unfortunately, cochineal insects were introduced, and they have exterminated
the cacti, a serious czlamity to the Antandroy tribe. An effort is being mzde

to use ccchineal-resistant species 1o replace the susceptible species that have
been eradicated.—Jowrnal of Heredity.

How to make ‘ Dustless’ Duster

Get three tablespoonfuls of linseed oil and mix in a quart of Kerosene in
a bottle, cork and keep for use. After shaking the bottle well, wet a suitable
cloth with this, wring out any surplus fluid and hang the cloth in a breeze to
dry. Use this for all wood-furniture. A little of the kerosene and oil, put on
the floor rag keeps the floor clean, when one has not the time to stain and
polish them.—Journal of the Jamaica A gricultural Society.

——

The International Convention of Plant Protection

At the International Diplomatic Confer
in Rome on 16th April 1929, the representatives of the contracling countries
agreed, subject to ratification, to adopt the legislative and administrative
measures necessary to secure common and effective action against the
introduction and spread of plant diseases and pests. Such measures should be
specially directed towards (1) the supervision of areas under cultivation,

nurseries, gardens, green houses, and other establishments supplying the trade,

ence for Plant Protection, opened

/! even where the consignmen

.
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: ists of which will be periodically prepared by
with plants and mﬁm&l’s; (2) the notification pf the : ppearance of
each °f. the contd sts and the specification of the districts affected ; (3) the
plant diseases ard p‘3and control of plant diseases and pazsts ; (4) the regulation
means of preventIOﬂs rt ard packing of plants in order to prevent the use of
of all kmd.ilo]f. ttr)‘]? tl:)o sprezd diseases or pests; and (5) the establishment
2:;3;;:3?; forl?nfringement of the prescribed regulations.

Each country adhering to the present Convention will establish an official
ach cou

: i he measures indicated aboye, includmg. in
plant protectlo;l Sez‘:tci%nt%fex ::uifs:itute for scientiﬁp, technical anc]1 appheg
its scope the 'ou:stigation in microbiology and agricultural pathf)b;)gy an
research anddmfV rther, a special branch of the _abo've, requnm.bet_mori
ZOOIng; A in t,ion of the areas urder cultivation, .the dxsgn utxorlxagt
partlculafly for ;:.:ls'pecpjant diseases and their contrgl, the mspecnorﬁ ohp ant
information reg dmfhe issue of phytosanitary certificates, etc. The hea "
conslgnments. al;d be conformed to the model attached to thehprelzéetr)xe
ccemﬁcatt.e . s;‘f; the cases in which such certificates are required shou

onvention,

reduced within the stictest limits compatible with the safeguarding of the
. u

crops of each country.

i i to take all necessary steps .for the
Th.e congac:)x:ltgmlcogxfn:)?::t egs‘l::ses and for thp supervision ﬂc;f 1:ano]:t:{
prevention an hc se from countries which are still without officic pand
especxa!ly of oy Each country reserves its ngbt. pf mspection :
protection  services. S (in exceptional cases) of prohxbmor} of importation,
quarantine of pants ¢ ts are accompanied by health certlﬁcatez.l Reas?lrlx:
h a measure should be declared, ard should be bqsedb o diie::es o
for snc sity of protecting home crops against infection by e
genuire necest %e present in the country despatching the consxgnmeln oy
pests known to ent regarding the interpretation of this or other cf a@gusesrt
cases of dxsggreemf a country wishes to challenge the prohibition of impc b:
e o i ort lrritory the Irternational Institute of Agriculture may
comirg from .‘tg e view to bringing about a settlement. For this purpose
approached wit d}mi@l committee of experts appointed by each of the States
arbitration by abtecthe Institute will be carried out and a report subrmtted.by
concerned and yhe countries coacerned, complete liberty as to further actu;g
a? InStlu:—tveedt (:olthe Governments. The contracting countries are request
ing rese

to ratify the Convention at the earliest possible date.—KReview of Appiied
o 1a

Mycotogy.

Ringworm of the Feet

; i e fungi (chiefly Zrickophyton

cal Stmisoxe;mgrgfgr;izggr;h of th% feet which occurred in

SOIalt,edm;n and 15§ per cent of the women who h:d entered the

52?‘. per. cent of 'tf inia in the autumn of 1928. Many of the studegts come

Umversny of Califo d Japan and it is thought prqbable tha}t the rirgworm

gom' Irlig.mé ckibe:: ?ﬁtroduced from these countries,—Review of Applied
ngi hav

Mycologic
inlerdigitale) i

 Mycology.



QUERIES AND ANSWERS

{The Editor of this journal will be glad to receive queries on subjects of
Agricultural interest and will endeavour to answer them through the columns of
this journal for the benefil of our readers.)

I. Q. I understand that plartains are being very successfuily grown in
wet lards in the Godavari delta, : nd wish to try it in my jards at Tenali. I
have a good well fitted up with a mhote for irrigation in ihe hot weuther.
Wtat variety shall [ try ? Please give me any instructions necessary to raise
a garden successfully.

A. You may try Karpura-chekkarakeli which is the most porular variety
in the tract. Your lard has to be well-drained, i.e., it shouid be at least one
foot above the level of the neighbcuring pzddy fields or the maximum water
level of the nearest drain. Planting has to be done between November ard
January. For further particulars, see Bulletin No, 93 of the Madras Depart-
ment of Agriculture.

II. Q. Many of the fruits on my orange trees are dropping down after
they have grown up fairly well. No injury is apparent, but, when a fruit is
pressed, mirute holes through which juice cozes out are fourd. The local
gardeners say, the damage is due to ‘mosquito’ bite, Can ycu kindly
suggest any remedy ?

A. The damage is obviously due to certain species of fruit sucking
moths. The moths by means of their stout probosces or beaks bore into the
rird at night and suck the juice. As a result of this, bacterial contamination
occurs, the fruits rot ard fall to the grourd. The caterpillars of this moth
breed only on the leaves of a common creeper known as Tinospora (Telugu-

Tippateega). The destruction of this food plant will therefore reduce the
pest considerably.

The fruits can be directly protected from the moths by baggirg them
when ha@f-ripe. Any moth-proof bag or cover may be used for this purpose.
In the Circars, small palmyra-leaf baskets are used for protecting the fruits.

WANTED

Applications are invited from old West Coast students of the
Agricultural College (passed or unpassed) with experience in
Coffee, Cardamom and other plantation work for appointment
in the Salur Survey and lrrigation Works, on a salary ranging
from Rs 60/ to 90/ with free quarters and benefits of pension @&
after 10 years service. Applications addressed to the Director,
Salur Survey and lrrigation Works, Salur, Vizagapatam, may be
sent through the undersigned.

Colmbatore (Signed) P. H. RAMAREDDI
9_1_1930 Principal, Agricultural College
y g

Colleae News and RNotes

The Christmas and New-year holidays marked a period of lull in the life
of the College and Estzte. Most ot the students ard a number of officers left
for their homes 01 a weil earned hoiliday. A.good number of pﬁicers were on
tour in coanexion with the Madras Exhibition, Indian Science Congg'ess,
District tours, etc.; With the reopening of the College arnd Resea;ch Institute
the normal activities of the two institutions have resumed with renewed
vigour.

The annual Radha-Kalyanam (Lord Krishna's marriage) which marks the
culmination of the Dkanurmasa-Puja was celebrated on the estate w1.th the
usual ceremonies on Sunday, 19th January. The Ab/zzs/zekqm and Puja took
place in the morning a=d were largely atteinded by the residents and a few
visitors. This was followed in the eve ing by a Harikatha Kalakshepam and
a grand procession round the residertial quarters.

ns io:1 of two additional! blocks each containing 10 rooms aqd
the iﬁ:lc?ig;égg? o2 the southera side of the existing Sth and 6th blocks will
be hailed with satisfaction by the students and staff alike. Now that ali 'the
three classes have over 40 students each, there.ls a great deal of congestion
i1 the existing hostel accommodationl. Few residents of the Coll_ege'estate
would have realised that there was insufficiency of aocomrr}odatlon in our
hostel from the begiiri~g of the year and it reflects great credit on our cheery
a~d sporting lot of studert {rierds who in characteristic fashion made the fac
apparent to none but themseives.

Mr. L. S. Subramanyan, assistant to the Imperial Mycqlogis_t, Pusa was
i1 Coimbatore during the middle of January in order to acquai:t himself with
coditions of sugarcane mosaic and the wilt-disease of Beagalgram in
Coimbatore.

The Coimbatore branch of the Indian Officers’ A.s.§ociation organised a
garden party in the Coronation Park at \}'hich Sir T. Vulara}ghavacharya was
the chief guest. The opportunity was avguled of by the organisers to secure the
services of Sir Chari who is a distimguished Ipe_mber of their ra.nks,_ an old
Secretary and o-e of the poireers of the associa‘ioa to lay the foun@ah_on stone
of a building which is to be erected ia the Park to house the Association.

The Principal ard Staff of the Agriculturai Ccellege and members of the
Research Institute were at Home to meet Sit T. Vijaraghavacharya. The.
party was held ia the College Botunical Gardens and besides several officers of
the department resident ia Coimbatore, there were present some distinguished
visitors from the town of Coiinbatore. After a group pho'ograph the party
acionmned to a spacious lawn under the canopy of shade trees where the

aing sat for a grand tea.



Weather Review

JANUARY 1930

' Rainfall Data
Station Actual Departure from

Rainfall normal
Gopalpore —0:2
Vizagapatam ce —0-5
Cocanada —0-:2
Masulipatam .. —0-2
Kurnool —0-2
Bellary —0-:2
Anantapur 0-1
Cuddapah 0-4 .
Nellore 1-5 —1-6
Madras 1-5 +0-1
Cuddalore 8-5 +7-0
Vellore 1-4 —0-1
Salem 0-2 —0-1
Coimbatore Town 0-2 —0-1
Coimbatore Res. Institute 0:3
Trichinopoly 1-5 +0-8
Negapatam 13-8 +12-1
Madura 06
Pamban 4-4 423
Palamkotah 0-7 —0-8
Trivandrum 0-6 -—0-1
Cochin 1-1 +0-4
Calicut 0-1 —-0:3
Mangalore 0-1 v

" Mercara 0-1 .

Bangalore 0-1 e
Kodaikanal 1.7 -—1-2
Coonoor 1-9 ~1-3

Pressure was below normal over the reportirg area for the first six days
of the month, and rose thereafter ard was higher than usual till the 15th
during which time a ridge of high pressure lay over the eastern part of the
Presidency and occasioned low temperatures and fine weather. Thereafter
pressure was nearly normal, falling towards the erd of the month,

Weather was fine at the beginning of the month but unsettled conditions
began to prevail on the 3rd of the month on the South Madras Coast. Rajn-
fall appeared that day and continued till the i0th, and was nearly genera] in
the South on the 7th, 8th, and 9th. Some heavy falls were reported during

-

Weather Review i0%

that period, Negapatam reporting 3-5 ins. on the 7th, and Cuddalore 4-9, and
Negapatam 3-8 ins. on the 8th. Weather was dry for the rest of the month
over :he whole of the reporting area. Total rainfall was in marked excess on
the South Madras Coast where Negapatam was 12 ins. and Cuddalore 7 ins. in
excess of normal. Rainfall was in defect elsewhere and absent from the Circars
and Western Deccan.

Night temperatures were very low on the lst, Gopalpore reporting 56°
and Coonoor 37°. Temperatures rose towards the end of the month, the
excess in Day temperatures being most marked in the Northern districts.

Winds were for the most part of the month from some Northern point
and were normal in direction, Gopalpore however reported S. W. winds after
the 15th of the month, showing that the Coastwise movement had started
much earlier than usual there, owing, probably to the influence of Land distur-
bances over Upper India.

Report for the Research Institute Observatory

Absolute Maximum in Shade 92°. §
Do Minimum in Shade 56° - §

Mean  Maximum in Shade 87°. 3

Do Minimum in Shade 64°- 5
Total Rainfall in Month 0 -32 inches
Heaviest fall in 24 hours o-27
Total Number of Rainy Days 1
Mean daily wind velocity 3 - 3 miles per hour

Do 8 a.M. velocity 2-7 .
Total Hours of bright Sunshine 263 - 7 hours
Mean daily hours of bright sunshine 8-5

Pressure was low before the period of rain and rising sharply reached the
highest point on the 12th with the setting in of the fine bright weather. It
declined towards the end of the month with the increasing temperatures.

Temperatures were low in the first balf of the month, the lowest Minimum
being reached on the 12th. Day temperatures rose after the 16th and rose
above 90°. Diumal variation was high and the difference between day and night
temperature was 29° on two occasions.

Winds were from the North-eastern Quadrant except at the end of the
month wheun convectional winds from the South-west began to appear in the

late afternoons with high temperatures over the land mass north of
Coimbatore.

Rainfall was light and was confined to two days during the period of
general rains in the South.




Departmental Notifications
Appointments, transfers, leave, etc.

1

Pirst Civsle : Mr. A. L. Edmonds, Deputy Director of Agrionlture, I circle Joave on
aversze pay for 5 days in continuatign of Christmas and New Year holidays.' Mz, G.
Jogi Raju, District Agricultural Officer to be in charge of current duties. Mr. B. Madh'ava
Rao, Assistant Demonstrator, Aska, leave on average pay for 15 days in continuation of
Cbhristmas and New Year holidays. Mr. P. L. Narasimham, Assistant Demomstrator
Narasapatam, leave on average pay for two months and fifteen @ays from 15-1-30,

Second Circle: Mr. J. Suryanarayana, Manager, leave on average ¢ -
from 3rd January, 1930. ; ge pay for two days

Third Circke:; Mr. Y. G. Krishna Row, on return from leave to be District Agri-
cultural Officer, Nandyal. Mr. M. V. Raghava Rao, District Agricultural Officer, Bella;
is ‘transferred to Nandyal and Mr. Y, G. Krishua Row from Nandyal to -Bellnry.' Mr lrdy
Satyanarayana, Demonstrator, Nandyal, extension of leave on.average pay for sne mc;nu;
-and ten days. .

Fourth Circle : Mr. A. Ramaswami Ayyar, Manager, Palur, extension ef leave -ofi
average pay up to 23-1-30.

M. R. Ry. P. Janakirama &Ayyar, :Agricaltural Demonstrator, $t, ‘Thou'ns’t&mn{,
leave on average pay for two months from 1-2-1930,

Sixth Circle: Mr. K. Ramaswami Ayyar, Demonstrator, extension of leave on
average pay on medical certificate for one month and 11 days, i.e, npto-end of January
1930. Mr. M. Muthaya Nattan, Derponstrator, leave on average pay for 8 days from 3rd
January 1930 in comtinuation of Christmas and New Year holidays. C. S. Sankara-
narayana Ayyar, Demonstrator, Rajapalayam is transferred to Usilampatti s J
Namasivoyam Piliai transferred to Rajapalayam. tiampatti wice Mr. C. 5.

Seventh Circle:; Mr. K. S. Ramana Rai, Demonstrator, leave an avera
two months from 25-11-20 on medical certificate. Mr. Narasimha Patm&an.geﬁxs?:li't:g;
Demonstrator, to be in.charge of the sub-circle.

Eighth Circle: Mr. P. V. Raghavendra Rao, Demonstrator, extensinn of privilege
leave up to 24th February 1930. Mr. V. 8. Narayanaswami Ayyar, Demonstrator, e};teus(ifg;
of leave on medical eertificate for two months from 7-1-30.

M. R. Ry. M. C. Krishnaswami Sarma, Assistant Agricultural Demonstrator, Attur,
leave on average pay for one month from date of relief. M. R. Ry. T. S. Sundaram,
Tempgrary.Agnculttfral Demonstrator undergoing training at Sakem is posted to Attar.

. Lave-Stock Section : Mr. T. V. Krishnaswami Rao, Manager, extension of leave vh
average .pay on medical certificate for 2 ;months and 12 days and leave withont
allowance for 18 days in continvation, Mr. A.'K. Annaswami Ayyar, Manager, leave on
average pay for 10 days from 3-]1-30 with permission to prefix Christas and New Year

holidays.
‘M.R. Ry. A. Venkatrangam, Farm Manager, H ) :
motith frem 5th February 1030, g, Hosim, leave on nrerage pay for oge
Principal’'s Section: Mr.S. R. Srinivasn Ayyasger, Demonstrator, i inted
Liprarian, Agricultural College, Coimbatore, in the scale of 85-5-120. l')rls ;.pg;).! Ram':
knshh:;a lfé\y{y{;}-, ggclt{urgiivn Entomology, leave on average pay for 3 davs from ‘21-11-29
: . R, Ry. . Srivivasa Ayyangar, Litmarian, ricultural Coltege, ‘Ovitobators
jeave-on average pay for 22-days from 2nd February, e l '
Paddy Specialist’s Section : Mr. C. V, Saravayya, Assistant, Maruteru, loa
average pay for 9 days from 3-1-30. Mr. A. Chidambaram Pillai, Manager, Iea‘:,-ee ﬁ:
average pay for 2 weeks from 18-1-30. Mr. C. Rajasekhara Mudaliar, Assistant, Aduthurai
leavc;’l oo Raverage pay for 12 days from 7-1-30. '
. R. Ry. A. Chidambaram Pillai, Farm Manager, Coimbatore, extenst '
on average pay fill the 17th February 1930, 8 rer exiesion of Teave
Governmend Mycologist’s Section: Mr, K. M. Thomas, Assistant, leave on
pay for 8 days-from 3-1-30 in continyation of Cbristmas and New Year holidays.
Govern Entomologist’s Sect Mr. M. C. Cherian, Assistant Ento j
leave on<avefige pay for one month from 20-11-29. Mr. J. A Muliyil, Assistat:to 1?5:;:
on nve;gég%:gy ffor 8 ga{-s ;gomMs_lliwﬁ iMr, Cl V., Sundaram, Assistant, leave on a'verage
pay for:8 8ays from 3-1-30. Mr. R, Narasimhacharl, Sub-assistant, leave on a
for 9 weeks from 1-2-30. ; e verage pay
M, R Ry P. 8 NarayanaswamipB.5¢., Ag. is appoioted as an officiatin
Subordinate in the V grade vice Dr. ? g George on leave or uatil turther orders, & Upper
- . ﬁ. "l“ .
y

average
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Cotlon Specialist’s Section: Mr. R. Chockalingam Pillai, Superintendent, Cotton
Research Station, Coimbatore, leave o average pay for 4 montka from 3-1-3(; Mr.
K. L. Ramakrishna Rao. Assistant, to act as Soperintendent. Mr. L. Neclakantan, to
be Officiating Assistant, V grade zice Mr. R. Balasubramanya Ayyar on other duty. Mr,
G. Sundaresan, Assistant, leave on average pay far a fortnight from 15-1-30.

Government Agricalinral Chemist’s Section: Mr. . Rajagopalan, Assistant, leave
on average pay for 20 days from 6-1-30.

Gavexnment Spstesmatic Botanis#s Sation :  Mr. M. Ratnavel; Sub-assistant, extension
of leave on average pay for 13 days. )

Principal’s Section : Mr G.Krishnaswami Mudaliar, Lecturer in Animal Hygiene,
Agricultural College, Coimbatore, to act as District Vetertnary Officer, Madras for 20 days
with effect from February 3, 1930 or from date of takinz over charge.

Paddy Specialist’s Section : Mr. A. Chidambaram Pillai, Farm Maonacer, extension of
leave on average pay till 17th March 1930, Mr. C. V. Saravayya, Assistant, leave from 7th
to I2th January 1930, cancelled.

Live-Stock Section: Mr. P. K. Krishnan Nambiyar, Assistant Farm Manager, Hosur,
posted to the Live Stock Research Station, Chintaldevi.

First Circle - Mr. P. Lakshiminarayana, leave on average pay for 15 days from 20th
January 1930.

Fourth Circle: Mr. A, S Nithyakalvani Reddi, Assistant Agricultural Demcnstrator,
extension of leave without allowances for 4 months from 21-1-30.

Sixth Circle: Mr. K. Ramaswami Ayyar, Agricultural Demonstrator, extension of
leave on average pay for 15 days in continuation of leave already granted.

SeuemtA Circle : Mr. K. Seopi Haji, leave on average pay- for 10 days from 26th
Pebruary 1930. Mr. T. Gopalan Navar, Agricultural Demonstrator, Cannanare, leave on
average pay for 15 days from 7th February 1830.

Eighth Circle: Mr. K. M. Venkatachalam Pillai, Assistant Agricultural Demons-
trator, V grade on probation, is confirmed in his appointment.

FRESH VEGETABLE and FLOWER SEEDS ALWAYS IN STOCK
L Ask for free catalogue with ilkustrations

PESTONIJI P. POCHA & SONS, Post Box 55, Poona

oy
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Agriculture and Allied Subjects
£ditor: RAO BAHADUR ]J. CHELVARANGA RAjU
Printer & Publisher : ]. R. RANGA RAJU, Saidapet, Madras

Hnnual Subscription, Rupee One, post free

The Journal of the

Mysore Agricultural & Experimental Union
BANGALORE
Published Quarterly by an Expert Board of Editors
Chief Editor: DR. B. NARASIMHA IYENGAR, B.A., PH.D.
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BEST PLANTS & FRESH SEEDS
READY FOR SALE
Best Season to Grow in all climates

Salem Mango grafts, 3 years old, dozen ..
Guava and Pomegranates, Figs, dozen
Pomaloe, Orange, Limes, etc., dozen
Roses and coloured Crotons, dozen .. ..
English Vegetable and Flower seeds, good varieties, 20 sample
packets, each set . . .. -
Do do 10 sampie packets, each set.
Indian Vegetable seeds, 20 packets .. ..
Other sorts of plants and seeds are ready now.

lllustrated Catalogue free
S. K. I. ABDUL RAHIMAN SAHIB

Salem Nursery Gardens,
Telegraphic Address ‘ NURSERY’, Sargn. SALEM

N gouaw?
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SURVEY OF INDIA MAPS

FOR ALL PURPOSES

Maps are available from recent surveys, fully coloured, showing the
Nilgiri and other Hill Retreats, latest style sheets on scale 1 and 3*
to the mile, covering most of the following Indian States and Districts :

HYDERABAD, MYSORE, TRAVANCORE, COCHIN, SANDUR,
also most of the Presidencies of MADRAS and BOMBAY.

The first large scale maps of COIMBATORE, BELLARY,
ANANTAPUR, GODAVERI have been published.

Also smaller scale maps :(—4 miles to the inch and 16 miles to the
inch. Unmounted or in book-form or for the wall

MAPS AND PLANS REPRODUCED
ALL KINDS OF MAP MOUNTING DONE

Map Catalogue Rs 1.8-0 including postage

SPECIAL MAPS
Bangalore and Surrounding Country. 1"=1m. Rs2 O
Bangalore Guide Map. 3:= 1m. n3 8
Seringapatam Guide Map. $7=1m. wa 0
Ajanta, Ellora Cave Guide Maps : »w 1 0 each
Guide Map to Hampi Ruins ... - » 1 0
Guide Map to Pachmarhi. 1,=1m. wd 0
Hyderabad and Secunderabad. 3%=1m. w 4 0 each
Railway Map of India s .. 110
Road Map of India. 1"=50m. .. nl 4
READY SHORTLY

Road Map of Mysore State. 1"=8m. ... , 3 O

Mounted in folding book form . 5 0

SURVEYS OF ESTATES UNDERTAKEN
Apply to or call on—
The Director, Southern Circle

SURVEY OF INDIA, BANGALORE
" LAVELLE ROAD (Close to B. U. S, Club)
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" THE. WLA‘ISON”
" A BETTER ENGINE"

'] for every use

Will Save You Time, Money and Labour
| EMPLOY IN ALL
YOUR AGRICULTURAL
ENTERPRISES -
AND HAVE MORE
PROFITS

l; H P Engme-Price Rs 2600: only

REMEMBER THE FOLLOWING DISTINCTIVE
i LAUSON. FEATURES

Low fnel consumption. : .

Disc Flywheels—For cleanliness and bafety

Inlaid and Removable Bearings. '

" Case Hardened Wearing Parts.

Pistons and Cylinders Ground to /zl

- Smaevthi Running—Proper relatiow of bose and stroluer to
flywheels gives LAUSON Engines perfect balance.

Simple Design—All complicated working parts are elimi-
nated.

Accurate Construction—All parts are carefully fitted and.
engines are thoroughiy tested. .

High Tension Magneto—A magneto with only one moving
part. Easy starting in cold weather.

Joet us quote you for your requirements

| EASTERN ELECTRIC & ENGINEERING Co.

175, HORNRY ROAD, FORT

~ Post Box No. 459, BOMBAY
Telegrams: ‘*EASLEKTRIK ™ Bombuy. : © Teléphone 24963,




OFFICE-BEARERS FOR 192930
The Council (25 Members)

President

President (Ex-officio) Principal—P. H. Rama Reddi
Vice-Presidents (4)

Resident : V. Muthuswami Ayvar.
Mofussil:  Rao Bahadur J. Chelvaranga Raju, Saidapet.

» Rao Bahadur M R. Ramaswami Sivan, Coimbatore.
" A. V. Tirumurughanatham Pillai, Erode.
Members (20)

Resident: M. C. Cherian, Secretary.

D. Srinivasa Rao, 7Treasuircr.

Rao Rahadur B. Viswa Nath, Fditor.

S. V. Duraiswami Avyar, Janager.

Rao Sahib Y. Ramachandra Rao, Member.

" H. Shiva Rao "

" U. Vittal Rao .

" C. M. Ranga Reddi .

" M. Rajagopala Ayvar "
K. M. Thomas

/1/01'1;“1'/: K. T. Alwa (Bellary).
G. Jogi Raju (Vizagapatam).

" B. Ramayva (Madura).

" Dr. Badami K. Venkata Rao (Bangalore).
” R. Swami Rao (Vellore).

. K. T. Bhandary (Hospet).

" A. Vittal Punja (Mangalore).

" M. U. Vellodi (Salem}j.

" T. R. Venkaswami Rao (Tiruvalur).

" K. M. Venkatachalam Pillai (Namakal).

Working Committee (14 Members)

The Resident Vice-President and the ten resident members with the
following student memters form the Working Committee.

Student-Members (3)

Kunhirama Kidavu—Class [
Thangavelu, T. K. w11
Renga Rao, G. y 111

Editorial Board

Rao Bahadur B. Viswa Nath.

M. C. Cherian.

S. V. Duraiswami Ayyar.

Rao Sahib Y. Ramachandra Rao.

K. M. Thomas.

C. S. Krishnaswami Ayyar.
vacant (Student).
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: A Monthly Journal in English devoted to the study and development

Agricultural Science. Contains articles of scientific as well as of gene '

interest written in popular language.

for advertisements.
Rates of Subscription

Reviews of agricultural publicatic
and extracts from various Journals-—both Indian and Foreign—a spec -
feature. -Commands a wide circulation and an excellent medium, therefo

Journal supplied free to Members, New Associates and Patrons of

the Union.

Annual Subscription rates for others:
India and Ceylon.

Single number

Rates of Advertisement

Foreign

s

Fee qie st qe .
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For full page 5
For half page 3
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Working Committee before insertion.

payable in advance.

Contnbutxons to Journal

The charges are strictly

Contributions on subjects of qouulltuml interest or pertaining to rur
economy and co-operation will he accepted for publication, subject to approv

of the Editorial Board.
invited.

the paper only. Twenty-five copies of sepamtes’

Correspondence and queries on agricultural subject.
Manuscripts should te sent clem‘]y written or typed on one side of |
of contributions will be

presented to authors, and in case extra copies are wanted, they will te supplied
actual cost, if intimation is given at the time of tending the manuscript.
Contributions should be sent to the Editor, Madras Agricultural Journal,

awley Road P.O., Coimbatore.

N.B.—The Edilor does not hold himself responsible {07 the opinions expr,

by the contribulors.

m‘tzons showld be addressed to :
GER, M. A. S. UNION, AGRICULTURAL COLLEGE,
COIMBATORE, - LAWLEY Roap P, O.
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