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Some Ploughing Experiments
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Every text book on agriculture emphasises the importance of prepara-
tory cultivation for the raising of crops and every farmer will testify to the
efficacy of the precultivation methods. In fact, the practice has become so
time-worn and well established that any demand for proofs will be deemed
as an outrage on truth. Yet itis true that an agronomist wishing to build up
lhe soience of cultivation will fms:i little data to help him on while planning
improvements. For example] the black soil farmer in the Bellary district
uses a grubber for the preparatory cultivation, while his neighbour in the
Nandyal valley prefers to plough his fields svery year with inversion
ploughs. On the other hand, the ryot in Tinnevelly district cultivates his
land, enly with a country plough. Again, there are variations in the time
of doing these operations. Inthe Ceded districts, all precultivations are
mostly done soon after the harvesting of the crop in contrast to the prachice
in the Southern districts, of waiting for a soaking rain to start ploughina.
There are no evidences to indicate whether these methods are followed
because of the fact that the fore-fathers were in the habit of doing these and
the sons should adopt them as a matter of tradition. Further it is not
clearly known which operations are essential for crop production and what
frequency in each will prove most remunerative. The lack of knowledge on
many of the fundamental points precludes one from getting the maximum
benefit irom each cultivation operation, from substituting the non-paying
one b}r a better method, and from omitting altogether the superfluities. It can
be said that the existence of such lacunae stands in the way of the rap{d
spread of improvements of cultivation in India.

Recently some of the accepted practices were tested on the black soils
of the Agricultura]l Research Station, Koilpatli in Tinnevelli disirict in
connechion with the experiments conducted in the Madras fodder cholam®
scheme financed by the Indian Central Cotion Committes. It is proposed
to present here some of the results obtained therein, with the object of
stimulating other workers to study these aspects in their tracts.

"In one group of experiments, the effects of changes in the depth and
in the time of ploughing on the yields of succeeding coiton were compared.
In the case of studies in depth, one set of plots was ploughed with a mon-
soon ploeugh 1o a depth ot 4" —5" and another worked with a turn-wrest
piough to a depth of 8" =9". In the two seasons of trial, the differences
Lalween the lwo variants were (vide table 1) within the limils of random error
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signifying that the changes in the depth of cultlvation cia now eugenaer
any marked effecl on cotton yields under the conditions .cbtaining " at
Kollpatti.

TABLE I. Depth of plovghing.

Crop, Rain grown karnngannd cotton (G. arboreum),

"flq.id of kapas in 1b. per dere;.

Na. MNature of

breatment 1933 ~34 1933—34 1*354—3"5

1 1] )

| Deep ploughing 8-9") Al 304 = 5_:_1'3'
il Shallow p]nughf;m {4-5") 34 293 A4

Critica]idifiere.nv:e. HU 55 » 7? _.
Conclusion. Treatments are not-significant.. '

Numbor of replications, 6 6 s

This conclusion is in agreement with those arrived at by many werkers.
Allan (1) after reviewing all the results of cultivation experiments conducled
in Madras, Bombay and Ceniral Provincss has stated thai there is no real
evidence to support the belief that deeper cultivation is essential {4 sscure
the best economic returns from crops raised on heavy soils during the mon-
soon, and that it will be sufficient if thess soils are periodically rloughed
deep. Russell and Keen (11) working at Rothamsted state that there is'no
virtue in ploughing to a depth of more than 4 inches.

(:in the experiments relating to the Hme of ploughing. the effect of
ploughing in the stubbles with a monsoon plough soon after the harvest of
the crop in February-March was compared during five seasonswith that
done in May-June soon after the recsipt of the rains and &ls-::: with plough-
ing late in August—September. The results are set forth in Table IL.

TABLE II. Time of plonghing. (Yield in Ib, per acre).

Years.
Mature of ,
treatments 19315-34 1933-34 1934-35 1935-36 1936-37 193;-—38

H

No,

1. Ploughing early (scon
after the harvest of the
crop) i a0 206 479
2. Ploughing season (soon
after receipt of the first
vains) 33l s 477 217 381 5213
3. Ploughing late (just : .
before the sowing of

the next crop) 339 205 206 406 516
Critical difference 74 63 77 s 27 63
Conclusions 321 7.1. 12 3z 32 23
No. of replications 4 i s 6 12 'S

Once again the differences between the treatments were not significant.”
Such a finding is puzzling in-view of the stalemerils made by Russsll (9)
on the formation of soil crumbs. Itis said that if ploughing is done ata
critigal period necessary for the maintenanaos of a proper regime for water
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and air movements, a larger proportion of water resistant conglomerates is
fo‘rmedf- Based on this, one will expect that the treatment—ploughing after
lie receipt of summer rains—would prove more effective. The data in the
present experimenis do not, however, support reasonable anticipations.
The above results are also nct in harmony with theregommendations made by
Allan (1). He has suggested that ploughing the land soon after the harvest
of the crop will be more advantageous than preparing the seed bed late in
fhe season. In the present experiments, variations in the time of ploughing
have not caused any differential effecis, Possibly his recommendations
may hold good in cases of deep ploughing where more time is needed for
the wealhering of the clods,

( In a third set of experiments, the plois prepared with the ‘monsoon
plough were compared with those worked with guntaka - (blade harrow). It
is needless to say that in the former, thete will be soil inversion, (though
only fo a small extent), and greater penetration of the implement. It will be
evident from the data in table III (a) that very little difference in yield exists
between the two methods of preparing the land. The above conclusion
is further corroborated by the data secured in another series of experiments,
where the same set of plots were precultivated in the same fashion year
after year for four consecutive seasons so that the cumulative effects of the
ireatments were left in them. It will be seen from their data (table III-b)
that except in the year when sorghum was grown on the plots, no distinct
differences were noticed between the yields of plots prepared either with
Funtaka or with the plough, This is in agreement with the observalions
made in parts of Bombay presidency (5), but is at variance with those
reported in the Central Provinces (2) and at Nandyal Agricultural Research
Station in Madras (4) where increased yields are recorded by the use of
mplements causing soil inversion. Russel (10) however, remarks that no
difference will result between ploughing and grubbing, provided that these
sperations are done at the critical period.

TABLE III-’a). Comparison of ploughing and guntaka working.
(Yield in Ib. per acre).

Nuature 1928-29 1928-29 1929-30 1932-33 1933-34 1934-35
No. of Fodder Fodder
treatment Cumbu Cotton cholam Cotton cholam Cotton
1 Ploughing 473 352 18921 595 5049 450
2 Working with
guntaka 475 354 2151 608 556R 493
Zritical difference 46 3§ Not possible 48 Not possible Rl .
" to work, to work,
Zonclusions 1=2 1=2 1=2 1=2

No, of replications 6 6 2 8 2 4




72 The Madras Agricullural Journal [Vol. zxviti; Mo, 2

TABLE 1I-{b).

Permanent cultural cxperimmtq

Mat .
No. :::ru v 1935-36 - 1936-37 1937-38 _ 19‘-13 19
treatment, . Fodder
Cumbu® Cotton cholom - .. Cﬂ{tnm
1 Ploughing every yvear 274 231 2178 "525'
2 Working with guntnka P
every year 307 240 1950 ~ 3'“
Critical difference 30 18 124 L A4l
Conclusiona 2>1 1=2 1=2 vl I’_ z
No. of replicalions 6 6 & ol

¥ Pennisetum typhoideam,

{ In a still another series of experiments ploughing was comparad with
no plcughing for four seasons (table IV). Much lo our surprise, plaughmg
did not produce any increase in vield in any of these years. On the olher
hand, the treatment *no ploughing * gave a significantly higheryield in one
year (1935—36).

TABLE 1V, Ploughing versut no ploughing (Yield in b, per acre)
{n) Y

Koilpatti Agricultural Koilpatti ﬁugri Res. Sin.

Research Station. Permanent cultural Fxpts.
Mo, ' Cum- Cot- Irungu Cot-
Mo, Nature of treatment. Cotton e Son Fodder tom

3135 3536 36.37 37-35 3336 36-37 37-38 3839

1. Ploughing 450 261 396 528 274 231 2158 a8
2. No ploughing 433 302 380 s05 275 ¢ 243 1917 - 347
A, Working with Guntaka 307 240 1950 351,
Critical difference 81 38 19 65 30 180 124 - 44 -
Conclusions 1=2 2>1 1=2 1=2 1=2 '1=2 1>2 1=2=3
=2 =3 1>3
3a>1 2=3
No. of replications 4 6 24 8 6 6" 6 6
(<)
District trials
No., Mature ol treatment Kalukachalapuram Kallupatti
Cotton 38—39 Cotton 1938—39
1. Plonghing 512
2. No ploughing % 459
Critical difference 39 a7
Conclusions 1=2 1>2
MNo. of replications ' z
8

' A somewhat similar behaviour was neticed in the permanent cultivation
‘expariments mentioned in the previous paragraph. They contained three
Irealments, viz., one ploughed every year with monsoon plough, the second
not ploughed at all and the third worked with guniaka every year.  Iii the
' not ploughed " plots, stubbles and weeds, il any, were handpicked and the
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seeds were-drilled and covered by guntaka, as in the other lwo ireatments,
When the' data of the ' ploughed ‘ were compared with those of the *not
pIoughed it is seen (fable IV-b) that the yield levels of two treatmenls
Were si:n1lar except in one year when ploughing proved beneficial to the
fodder ‘cholam that was raised on them. No difference is also observed
except in 1935—36, when the * guntaka worked 'and ' not ploughed’
naries ‘were compared.} It is plain from these that preparing the land
either with ‘gunicka or with monsoon plough is not an improvement over
an undisturbed - fallow. It may be stated here that these operations were
performed at the normal time by experienced labourers who were actually
farming their own lands before they were entertained on the agricultural
station’and as such the lack of difference could not be ascnbed fo any
ignorance on their part in the art of ploughing.

-

Apart from these, two other experiments were carried out on farmers’
lands in the nieghbouring villages on the advice of the agricultural demon-
strators. -Their dala are set out in table IV-C. 1t will be seen there thal in
both ‘cases, ploughed plots gave better results than not ploughed, but when
analysed statistically one of them alone proved really more productive.

Now, these data relate to a number of crops for a number of seasons
and point cut definitelv that preparatory cultivation practised on the black
soils of Koilpatti farm needs reconsideration with regard to the desirability
of d:se:unhnumg the superfluous operations with the ultimate aim of cutting
down the cost of cultivation. Such a step will run counter to the age-long
experience gathered on the effecis of ploughing and will make all the far-
mers pruﬂlﬂlm with one voice that there should be something wrong some-
where to get these unbelievable rtesults. It can only be said that all pre-
cautions and care were taken in the layout and the conduct of the experi-
menis and the agricultural operations were all done as stated previously by
experienced men and at the normal time. It may also be pointed out thal
similar conclusions were arrived at by other workers. Ducker (6) cited an
instance in the third conference of cotton workers held in London last
September. He said thal in Nyasaland, fields lefi without any cullivation
1ill the planting time yielded as much as those receiving normal cultivation.
Bradiield (3) remarked that we should look upon lillage operations, as we
do a surgical operetion, indispensable at times, butto be avoided when-
ever-possible., Parbury (8) declared that annual cullivalion-is not goed.
Garner (7) stated that in Cambridge the effect of cullivation on yield was
interesling since the same resull was nol ebtained in two conseculive years
and it would be betfer to plough in one year and to cultivale in another
vear.  Workers at Rothamsted (11) concluded thal cultivations in excess of
those nesded to produce a seed bed and to keep down the worst of weeds
did not confer any further benefit and might even preduce o reduction in
vield, and. that it was only where lhe soil condilions were very poor, il
would be possible 16 prodies a positive effzct by cullivalions.
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! An explanation for the strange resulls may perhaps be . found it ihe
purposes seryed by cultivation are examined. Every sturlent of {'qﬁc'iﬂ ture
knows thal preparatory cullivation ia done in the ropics with u-ﬁaw:io-qlﬂ,}'a
good seed bed, lo facilitale easy penelration of roinwater and to produce.
tilth such thal optimum conditions for plant growth prevail,) Russell cnd
Keen (11) stute that according lo Von Nitech the fundaments] uselulness of
cultivation operalion can be measured by the increase in the pore-space’
brought about during the growing season and that for every increass of
one percent in the pore-space in the growing season, an increase of 25 to'3
percenl in yield would result: (One would infer from the negative resulls
obtained at Koilpaili that lhe necessary requirements for a good seed h-f;:‘d
and easy absorption of rain water exist in the heavy black soilstand that the
gogd tilth which is expecied out of ploughing is not present thare.

Now according to the recent findings oblained chiefly in U. 5 5. R;a
soil will maintain its tilth in good condition as long as soil sggregales
remain without crumbling. The agents that destory the aggregates are
cultivation, alternate wetting and drying, presence of injurious salts and ;sléq
cerlain cropping systems. But it must be mentioned at the same time that
when the land is ploughed at a critical period of moisture content (i, e. at
what is called the sticky point), soil crumbs resistant to the action” of water
and implements are formed toithe maximum extent and tilth is built up. It
ig only ploughing under dry conditions that shatler the aggregates to fine
particles which block up the pores. On this basis it looks that ploughing
the stubbles soon after harvest of the crop will be prejudicial to the formation
of water resistant soil crumbs and that the praclice of the farmer of the
southern districts of Madras to wait for the rains fo start ploughing seems lo
be sound in principle. ) -

The failure of ploughing and grubbing to produce increased yields has,
according to above statements, to be atlributed either to the absence of any
addition to the existing propertion of water-stable aggregstes or to the non-
stability of the particles that are actually produced during the process of
cultivation. Itis not known clearly which of the facts are really operative
in the soils at Koilpatti. 1fitisthe former, il will mean that the implements
used are not performing the functions expected of them, and the _n:éf:_:si; of culti-
vation is being increased without any compensatory improvement in the soil.
It may be perhaps worthwhile to test other implements with a view to
select those that will lead to an increase of crop yields. If on the other
hand the conglomerates formed by these implements are “of .such a trans-
cient nature as to be easily destroyed by rains or by the sowing operations,
it may connote that a state of equilibrium between the agencies in - the soil
favourable for the production of stable crumbs and the capacity of the
implements has been reached possibly by the cumulative effects of the use
of mould board ploughs for the past 25 years and that the addition of
ameliorants like humus, lime or gypsum alone will bring about further
improvement in soil structure:  Or it may also mean that the soil condition
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chosen al present for the working of the implements does not lie near the
eritical point, however much the labourers may be experienced in the choice
of optimum periods for starling preparatory cullivation. At any rate, one
point héqdfnes evident from whatever angle the prablem is looked at. That
is the {act that we ere not in possession of exact knowledge of the cardinal
poinis of tillage, viz., the relationship between soil tilth and crop vield, and
the tvpe of implement that will bring about that relationship to the maximum
level. - If we are to make headway in the improvement of cultural methods
accumulation of sufficient data on each aspect of pre-cultivation is a neces-
sary pre-requisite. It is therefore incumbent oh the part of all officers in
charge of agricultural stations to examine how far the methods of preculti-
vation prevalent in each tract are justifiable an< remunerative and which
operation can be salely omitted with no loss in yield and with an eye to
reduce the cost of crop production. In addition, experimenizs dare to be
initiated with the object of determining the implements that can perform
them in & shorter time with no fall in efficiency.
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SEA WATER FOR IRRIGATION

Sea water is made suitable for irrigation by replucing the cations and (or)
inions it conlains for eations and (or) anions baving o fertilizing action by pazs-
ngt through a suitable jon exchange. A part ol the salt may first be removed by
sther means, The exchange is treated with o mizture of NHy; end KOH to
egenerale the anions and with a mizture of H,PO,; and HNO, to regencrate the
ations :— The Punjab Agricultiral College Mogn=ine Vol 7. (Jenuary 1049).



