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Millets are small-grained cereals which are very ancient in origin.
They have served as food for man and his domesticated animals from
prehistoric times. Growing wild in virgin soils, they yielded grain
and fodder to the nomadic ancestors of the present civilised nations,
Later on, settled life and pressure of population induced cultivation
and solection, and innumernble varieties and forms came into cxistence,
The important millets that are under cultivation are Sorghum (Chelam or
Jonna), Penniselum typhoides (Cumbu ov Sajju), - Hleusine coracana (Ragi),
Sclaria itafica (Tenai), Paspalwn scrobiculalum (Varagn or Asilka),
Panicum miliare (Samai or Samalu), Panicum miliaceunt [Pmiit'm'agu- or
Variga), and Echinochloa frumentacea (Kudirai vali). Millet grains take
no part in international ecommerce as they are the food of the poorer
classes of people, and are very little cultivated in the more advanced
agricultural regions. However, millets form the staple food of & quarter
of the world’s population of 2,000 millions, and they are th¢ dominant
cercals in the whole of Africa except the north, and that they are the
mainstay of the population of Africa, China, Manchuria and about 30%
of the population of India. Their importance is also enhanced by the
fact that they lave certain advanfages over the other cereals. Some
of them, particutarly the Panieums, grow very rapidly and ripen more
quickly than any other cereal and are hence suited to areas where the
rainy ‘season is short, Most of them thrive in arid regions and resist
drouglit in a remarkable way., They flourish on land which is
too thin- or too poor Lo grow any other cereal, require less attention
and have fewer pests than riee, wheat,” maize ete. All of them are
rieher than rice ‘and wheat in fat and minerals, while some are richer
than wheat in protein alse, All these facts point to their high status as
important sources.of human food and cattle fodder in the hotter and drier
regions of the world. {In India, they occupy about 64 million acres with
an annual production of 12 million tons of grain, while their area in the
Madras State is 12'S million acres, the annual grain produection being 3-2
million tons, In Madras, 309 of the population and 60% of the cattle are
entirely dependent on millets. Hence the importance of millets can never
be over - emphasised.’) In this State too, however, they have not received
adequate abfention, particularly with regard {o manuring. A brief
review of the outstanding results achieved in the State through manuring,
and some recommendations are pregented in this paper.

Place of Millets among manured crops: Manure is the index of the
commereial or economic importance of any crop, and the care witlh whicl
the required gquantity ond quality of manures is applied directly rcllects
the egtecem in which the crop is held by the farmer, Thus sugareane,
bananas, tobacco eto., among commercial crops, and paddy, wheat, maize
ete., among grain erops are invariably manured and the farmer poys much
attention to them. But, ‘millets, being the poor man's erop and com-
mercinlly of much less importance, are not generally manured, There
are other redsons also.  The bulk of the millets, nearly 907 of the tolal
area, ave rainfed and are subject to the vagaries of the monsoons
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thus imposing limitations o the applieation of mranures. "The  boeb
affeet, of manure can be obtained only when sufficient water is availahlel
The quantity of manure availauble for all erops ie another lmiting factor
and-the more important crops invarinbly get the svailable manures, . The
vast majorily of the millels, partienlarly ihe rainfed crops; are. sown in
rotation or mixed with pulses and other legnminons erops, snd the
atmospheric nitrogen fixed by the latter is » gouvee of nitrogen to
the cerenl, Where millets follow o commercial erop, parvticularly under
irvigation, the heavy dose of manure applied to the previous, crop is
expected 1o leave suflicient residual offecrs o sustain the millet erop.
Thus, due to various reasons millets do not receive adequate ‘manuring,
and the maximum yields of grain and siraw that can be obtained from
this group of crops are never realised in this State, S

Response of millels to manuring: « Millets are a group of.crops which
respond very well to manuving. ) Bolh rainfed and irrigated crops can be -
manuved with advantage, if adequate moisture is availuble for the erops.
Unlike sugarcane, paddy ete., millets require much less water and can
thrive on a variety of lands where paddy and other grain erops cannot be
successfully grown, Hence with {he same amount of manure and water,
a much heavier harvest of grain and fodder ean be obtained from millets
than from other eereals, 7 Unfortunately this fact is neither well known nor
its significance fully realised to derive henefits throngh its practical
application, Ixperiments condncied ot the Rescarch.Stations in this State
have clearly established that 'millets respond very well to the application
of both organic manures and also artificial {fertilizers, paying a handsome
return for the expense and trouble involved espeeially with irvigated
millets.. Rainfed cholam manured at 2 ewts. of ammonium sulphate and
1 ewt, of super phosphate with or without a basal dressing of 5 cartloads-
of cattle manure (2% tons) per acre gave G7 to 72% increascd yields over
the contrel. These experiments were conducted at the - Agricultural
Research Stations, Guntur, Hagari, Nandyal and Koilpatti. Apart from
the artificial manures, the application of green manuves viz. Pillipesdra,
P'ecgapesara or cowpea was tried for a period of three years with and
without superphosphate on Pyru Jonne at Guniur. = All the thrte green
manures gave 40 to 607 increased yields-over the control, cowpea proving
to be the best green” manare. The applieation of molasses at 8 tons per
acre st Haguri resulted in an inercased vield of 1003 over the. control.
The effect of smmonium sulphate and groundnut cake. individually and
in combination at different levels of nitrogen over a basal application of-
1 ewt. of superphosphate and 1 eartload of catile manure per acre were
studied at Joilpatti, It was found that the application of nitrogen either
as ammonium sulphate or a -mixture. of  Loth- resulted.in inereased
yields going upto 1449 over the control at the highest level of nitrogen as
groundnut cake, |, The residnal effcets of ammonium sulphate at- 2 ewie,
ant'superphosphate at 1 ewt applied to cotton, over a basal dressing of
o cartloads of cattle manure imr acre, were tested both on Pyru jonna
grain and fodder crops over a period of two years at the Agrienltursl
Research Stotion, Guntur. The artificials, in combination with cattle
manure proved better than cattle manure alone with increases in yield
of 20 and 15% respectively. Similar results were obtained at Hagari,
Nandyal and Koilpatti also, These mesidual effects were traced even to
the second yeur with inereases in yield ranging between 10 and 189,
Similar experiments were conducted on cumbu at Koilpatti with varying
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doses of proundnut cake, ammonium sulphate and superphosphate over
‘o basal dressing of 6 coart loads of cattle manure per acre, All the
treatments gave significant increases yield over the control, 2 cwis, of
ammonium sulphate giving the highest yield. Very encour:i gmg results
have been obtained from the application of fertilisers to ragi. Experiments
conducted on Lorra (lenai) at Hagari showed that the application of Indore
compost and _farmyard manure to-supply 50 1h. of nitrogen per acre was
highly beneficinl and resulted in increases in yield ranging from 26 to 35%
over the'control, In another experiment, the optimum dose of farmyard
nianure “was found to be 6,000 Ib, per acre and gave 28% increase of
grain yield over the control plot. A dose of 50 Ib. of nitrogen in the form
‘of farniyard manure, compost or artificials, has a'so been found to give
very high yields in all the minor millets - varagu, swmai, panivarugu, and
ludiraivali  These experiments have been reviewed and the results
summarised in the Madras Agricultural Journal Vol. XX XTI, Nos. 1 to 4.
An abstract of the results obtained at the different research centres in this
otate is givien in Table, 1.

Abslract of Results of Manurial experiments conducted on Millets in the
' [Madras State
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Abbreviations used indicate the following :

Ax_ﬁ'.'..Sulph, Ammonium sulphaté  Super. phos. Superphosphate
C. M. Cattle mannre C. L. Cart loads
FoY, AL Farmyard manure G. N, eake  Croundnut cake

It will be seen from the above table, that millefs respond very well
to manuring and that profitable returns ean be obtained by the application
of organie manures as well as artificial fertilizers,

Manures suitable to Millets: There is a large variety of manures
which are found snitable to millets. They fall into two groups,
organic - manures and artifieial fertilizere, TUnder the organic manures
may be listed the manures obtained from the livestoek kept on the
farm, compost made on the farm, municipal rubbish and other refuse
decomposed and converted into manure, compost made with night
soil, ‘dung, urine, efe., applied to the field direct by sheep -penning and
cattle penning, oilcakes, bonemeal etc, Amongst the artificinls, the
commonest fertilizers now in use are ammonium. sulphate, super
phosphate, ete. In addition to these, green leaves. dry leaves, carth
from old village sites, red soil from fertile spots, tank silt ete., are also
applied to the fields to enrich and improve them. Depending upon the
availability of these manures and fertilizers and the agricultural practices
prevailing in the different tracts, different manures may be applied to the
various millets cultivated in the State. (The primary consideration in the
application of manures is to put back into the soil what is removed in the
form of grain and straw. Large quantities of nitrogen and phosphoric
acid and potash are required for obtaining high yiclds of most ecrops,)
Millets are largely grown as dry crops which are completely dependent
upon rains. As already stated, nearly 90% of the total area under these
crops are complately rainfed, and subject to the vagaries of the monsoons,
- while the remaining area is cropped with the help of irrigation. The
irrigated millets are invariably manured directly or indirectly in all parts of
this State, and depending upon the availability, cosi and other factors,
varying quantities are applied. ; While only organic manures such as
cattle manure, compost, etc., were applied in olden days, the need for
and the advantages of incorporating heavy doses of both organic manures
and artificial fertilizers have been realised of late by the gardenland
cultivators, and manuring has become a regular practice in tho garden
lands in the central and southern distriets of this State. Apart from
these manures, heavy doses of tank silt, poudrette, compost elc., are also
applied. Among the irvigated millets, Ragi, Cholam, and Cuniba, are the
most important and they receive the bulk of the manures. Tenai, nnd
the minor millets are also grown under irrigation here and there, and they
are also oceasionally manurod with artificials along with the organic
manures. The manuring of the rainfed millets, on the other hand
presents many difficnlt problems connceted with season, availability of
manures, economic position of the farmers, ete.  In the first place, while
the organic manures like catile manure mny safely be applied to the
drylands, it is not available in adegquate quantitics to mect the necds
of the dryland farmers. Hence its applicationie eonsidorably restrieied,
and in some tracts, manure is added only onco in two or four vears, while
in other tracts, the practice is completely given np. The next problem is
‘the precarious nature of the monseon, with the resnlt that if the season
fails, the benefits of mantring are nof reanlised, and the erop is a failure,
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Though artificial manures ave available Lo supplement the shorfage iy
organic manures, they eannot be  safely applied to the rainfed erops in
those fraels where the rainfall is low or precarions, I the, scnson {ails.
not only do the artificinls hecome infructiuous, they do positive harm and
the erops dry npin pniches in unfavourable seasons, Hence artificial
fertilizers like ammonium snlphate, superphosphate, potassinm: sulphate
cte,, should be applied to cainfed millets, only in those tracts where the
rainfall is dependable, - well distributed and adequade for the suecessful
growth of such crops, A very valuable and safe manure for sieh lands
is the compost made from night soil and town waste whicli arve af present
almost thrown away in our country. A beginning in 1his direefion has
been made in the large municipalities of our State, and the great value of
poudrette ns a source of manuroe, has been realised,  But further work is
required in this direction,

As with manures, great varintions are met with in - their dosages
and also methods of application. Depending upon the availability, heavy
doses are applied in some distriets. The organic manures are invariably
incorporated Dbefore the field is prepaved for sowing or planting,
Sometimes it is sprinkled in plough furrows along with the seeds, The
artificials, on the other hand, are applied in one or two doses after the
erop is sown or planted.; The results of trinls conducted in the Permanent
Manurial plots at the Agricultural Research Institute, Coimbatore on
irrigated cholam and ragi indicate that joint application of nitrogen and
phospheric acid inerease the yield in all cases, ', Large responses. are
noticed in the case of plots continuously manured with catile manure.
1t is also indicated that phosporic acid is an essential supplement to
nitrogen. : From the experiments conducted in this State, the following
conclusions may with advantage be adopted in the cultivation of millets

(i) Continuous manuring of fields with catfle manure gives good
response and increases the yield of millets. It builds up soil fertility.

(ii) A joint application of ammonium sulphate nfﬂ:éwt. and
superphosphate at 1 ewt, over a basal dressing of farmyard manure st
b cartloads per acre, is more effective than applying each of them alone.

-'-[i ii) Phosphates are an essential supplement to mitrogen and
maximum benefit can be obtained from nitrogenous fertilizers only with
the addition of phosphatic manures.

(iv) Among the several sources of nitrogen, ammonium sulphatce
iz the best for millets, '

(v) In the case of dry crops, if the rainfall is not normul and
adequate, there is a depression in yield after the application of inorganie
nitrogen, and adequate response is not found in the case of phosphates also.

(vi) The economic doses of nitrogen, phosphorie acid and potash
that are to be applied to different types of crops vary considerably and
have to be fixed with reference to soil and eclimatic conditions,
Application of fertilizers to supply 30 1b, of nitrogen and abont the same
amount of phosphoric acid are considered adeguate for rainfed crops and
405, more for the irrigated crops in this Statc. Ragi alone requires heavy
doses of potash, The others require only light doses. ' Higher doses of
all these fertilizers lead to wastage and become uneconomic in the ond,
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. Economic possibilities of manuring millets: ‘That millets respond very
well to-mannring and give profitable returns Yhas already Dbeen pointed
out.. As millets oconpy nearly 13 million aeres in this State, the cconomic
possibilitics of obtaining increased production from these crops through
judiciona  use of fertilizers and organic manures are enormous. Among
the major millets, vagi, chalem and cumbi, are heavy yielders under
favourahle eonditions, More than 57% of the total arca under ragi, 12% of
cholam-and aboub 12:5% of cumbu are irrigated, and offer the greatest
scope for the application high yielding fertilizers. Abont a lakh of acres
of the other millets i. e, about 3% of the total aren, are also grown under
irrigation, and if properly manuved they also will give high yields.  Thus
19 lakhs of irrigated millets are available for proper manuring., The major
portion of the millet acreages ave, however, rainfed and the application of
artificinl fertilizers is neithef feasible nor possible in all cnses. DBut the
maximum yields from such lands algo, could be obtained through the
application of organic manures, which give better results than the
artificiale under adverse conditions. A rough estimate of the economic
results of manuring both rainfed and irrigated millets is given in a tabular
form below, To obtain the best resulis from manures, the fundamental
prineiples gencrally to be obzerved in the use of fertilizers have to e
borne in mind. ~ Briefly stated, the erop returns from the use of fertilizers
depend on many factors other than the kind of fertilizers sclected.
All fertilizers give the best reaults, if their use iz combined with good soil,
good tilth, adeauate doscs of all fertilizers, optimum meisture, proper time
of ‘sowing, improved sceds and efficient crop management. ( Since
equivalent amounts of fertilizers give more-or less the same yield, their
relative cost is also an important consideration in working out the
economics of manuring. -,

! As the cost of fertilizers as well as that of the produce varies from
season to season, neither the expenditure nor the money value of the
increase in yield is indicated)in the following table. The figures will
liowever show the increased yields that can be obtained and the
enormons possibilities of manuving these small-grained cereals and
realising higher yields,

Table showing the possible increases in yield from millets as a result
of manuring

Arca in lakhs of acres Total increased production
Name of (in tons)

Millet . ' S bt S

Rainfed - Trrigated =~ “Rojnfed Irrigated  Total
Cholam, 43 5 205,000 1,67,000 372,000
Cumbu 23 3 1,18,000 80,000  1,98,000
Ragi =~ 7 10 00,000  3,34,000  4,24,000
Tenai and Rainfed and 26 Rainfed and (.4 000

Minor Millets Irrigated Trrigated g

Total - 10,58,000

Notes: . 1. The normal yields given in the Soason and Crop Reporis
(1748—1949) are taken for calculation. They . .are 575 Ib.
555 1b. and 720 1b. per acre {or dry erops and 1,500 Jb, 1,200~
1b, 1,500 Ib. for irrigatod crops of cholam, enmbu and ragi
- respectively, P
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2, Manures recommended Tor application are 2 cwt. of‘ammo-
nium sulphate and 1 ewt. of superpliosphate over a. basal
applieation of 3 eartloads of ecattle manure peracre. '

3. The expeeted inerease in yiekd has been taken at 40% in the
case of rainfed and 509 in the cage of irrigated erops. 1In
the experiments condunected in the wvarious Agricultural
Research Stations in the Madras State, the application’ of
different manures gave inercased yields from 14 “to 160% for
rainfed erops and H0 to 206470 in the easc of irrigated erops.. .

4, The total normal area under cholam is 48 lakhs of acres of
which about 43 lakhs are rainfed and the rest irvigated.  Out
of this 45 lakhs, about 20 lakhe of aeres will be classified as
suitable for the application of manures including artificiala.
Honee this avea alone is taken for estimalting the inereaser
yield that can be obtained from this erop, :

In the case of cumbu, out of 20 lakls of acres cultivated, 3
lakhs are irrigated and the entire area can be manured with
advantage. Of the remaining 23 lakhs of unirrigated area,
12 lalhe are taken as capable of being manured, .

i |

6. TIn the case of ragi, it is taken that the entire area ean be
manured, Out of the fotal area of 17 lakhs of seres. 10
lnkhs are irrigated and 7 lakhs rainfed. '

7, Tenai and minor millets together ocoupy about 36 lakhs of
acres and about 25% of this aren or about 9 lalkhs are capable
of being manured under unirrigated or irrigated conditions,

It has been estimated that an additional production of onc million
tons of millets can be oblained by a scheme of intensive manuring of
millets in the State and the provision of sufficient qnantity of manures.

Conclusion: The value of millets as the premier dryland erops of
this State is known to every farmer. But due to varions reasons, the
maximum yields that could be obtained {rom these crops are not realised,
Apart from the use of improved strains, one of the easiest ways of
inereasing the yields is by the application of manures, This is particularly
possible in the case of the irrigated millets'which are. grown over 19 lakhs
of acres in the State, 'With proper manuring and irrigation, very heavy
yields can be obtained from most of the millete, particularly ragi, cholam
and cumbu, The yields of the rainfed crops of  millets, can be
incrensed by the application of organic manures, and also artifical
ferfilizers in those districts, where the rainfall during the growing period
of the crop is adequate and well distributed. From the results of the
experiments conducted in this State, the types of manures that give the
best results and possible increases in yield that can be obtained through
their application have been indicated. It has been estimated that in
millets increased  produetion of 'a million tons eould be obtained
in the State by a scheme of intensive manuring of millets and the
provision of necessary gquantities of manure for the purpose. Further
investigations are mnecessary to fix the precise economie doses of these
fertilizers Tor the different regions, : '



