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Calejum Cyanamide as a manure for South Indian Soils.
By KASINATHAN, B. A.,

Assistant to the Government Agricultural Chemist, Coimbatore

It is well-known that the plant-food to which crops react
penerally readily is nitrogen. The soil surveys of the various
iﬁstriﬂg have pointed to a general deficiency of this ingredient.
I’he natural supplies are mainly Farm Yard Manure and green
;aves, These sources are far too poor to supply the demands
ind the need for chemical manures is great. Of these, the most
“yiportant ones are Nitrate of Soda, Sulphate of Ammonia, and
Jalcium Oyanawmide. The first is as much a natural manure as
(farmy Yard Manure since it is dug out of the natural deposits in
hili.  Its supply is certainly not inexhaustible and Scientists are

‘entertaining serious fears of its extinction., Till very recent times,
liimmonium sulphate was a by-product of the coal-gas industry
=nd its price was rather very high and its future was not much
brighter than that of Sodium Nitrate. These and other immediate
causes led to the discovery of a method of harnessing atmospherie
nitrogen and thus to put up the last link in the world’s nitrogen
cyele. The first marketable produst of nitrogen fixation was
caleium eyanamide. The manufacture of caleium ecynamide from
atmospheric nitrogen-was first patented in 1905 and is within
easy reach of any country where electric power is cheap. In
view of the great possibilities of its development in this country it
was thought likely that calcium cyanamide should be capable of
being made cheap and available fo the ordinary ryot. It was
therefore considered desirable to investigate its value as a fertiliser
for the various crops of this presidency.

One of the earliest attemwpts o test the wvalue of Calcinm
cyanamide as a fertiliser is reported in the Journal of Agrienitural |
Science—Vol. I Part I (pp. 89—91). It was not an exhaustive
investigation and resulted in no positive conclusions; but it
certainly indicated the great possibilities of this new product.
Since then, numerous investigations have been carried out and Cal-
sium cyanawmide is firmly established as a seriour rival o the more
sostly Nitrate of Soda or Ammonium Sulphate. The experience
of this country has, however, been slightly different. For the
first time, it was tried'in a nuwber of “farms in the year 1946-17
wnd is being tried even to-day.
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By Tfar the most eshaustively tried crop was paddy, Af
Sanmalkot, Mangarallur wad at the Central Harni; - the imanure was
bried cither alone or in combination with green leaf. 1t was fonnd
not quite snitable for delta lands of the northewm districts while at
Manganallur the manures had received better praise. Tn the words
of the report, “In all cases were Cyanamide is compaied with
Aunnoninm Sulphate the yields are rarkedly. in favour of Ammo-
noium Sulphate.” This does nof state that cvanamide is hot a
useful source of nitrogen for paddy. It merely shows ' thab
per unit of Nitrogen it is not so good as Ammoniuny Sulphate.
At the Central Parm, the rvesults were again erratic ; the smaller
dose of 1 ewl being more effective, perhaps less toxic than the
longer dose of 2 cwt. The manure has been tried with dry crops
both at Koilpatti and at the Central Farm. The results are of
the saine nature. With tenai (Sctaria Italica) alone, cyanawide
gave significant ineredses, while Ragi did not fare well. It was effe-
ctive in the case of a fodder crop. Cotton did not benefit by the
application at all. The resulis of these trials may be summed up in
the words of M.R.Ry. D. Balakrichnamurti Garn, as follows:—The
results are thus favonrable in some cases and unfavourable in
others. In most cases, the results whether positive or negative
cannot be said to be conclusive as the trials were made in single
or duplicate plots.

The reasons assigned for the erratic bebavionr of the wanure
have been of a varied kind-some attributing it to incomplete ineor-
poration of the manure leading to high salt coneentrations, others
attributing it to the want of interval between its application and
planting that is considered essential for the disappearance of cerfain
toxic substances, But all are agreed that the - differences are due
to the visible sef-back that planted seedlings experience in the
initial stages of its life. This has created n strong ' prejudice
2gainst the manure and certain dogmas have crystallised them-
selves regarding the usefulness of calcium cyanamide.

(1) That a certain intérval of time 1s necessary between the
application of manures and: sowing so as to allow for the dis-
appearance of the toxic substances found by the decomposition
of cyanamide.

(€) = Under certain conditions, not well defined, the-toxic
substanccs persiet in the eoil pernanently damaging the crop.
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" (3) Cyanamide is not therefore a safe mannre.

L'hese views ave widely divergent from opinions held in the
West and it was therefore thought advisable to investigate how
ar they are correct.*As & first step, laboratory and pot experlments
“were conducted. to find out whether calcium cyanamide gave rise to
oxic substances in the soil and if so what its fate is, whether it
ersists for long in the soil or gets changed into other substances.
'['he results of these Btperlmeutﬁ are described in detail in the
\{femoirs of the Department of Agriculture and I shall here
hulaﬂy oufline the conclusions, It was found that of the decoin-
ndsition products of eyanamide, only dicyanodiamide has been
rroved to be indirectly toxic to plants and when this is tested for
ik eoils treated with eyapaniide, very little of it was found to exist-
tao little to be of any account. Further nitrification tests also
- Jowed that cyanamide nitrifies as- smoothly and as well as Sul-
phate of Ammonia and should therefore be quite as sale a ianure.
I rome of the field experiments exawined in the previous para-

graph, the higher dose of eyanamide, was found fo be much less
difective than the smaller dose of 1 ewt. and this was attributed
i the nitrogen of the manure oecoming too suddenly available
tor the plant to utilise them all properly. Asa result a general
tendency to run to leaf was obzerved without corresponding in-
creases in grain yields. Laboratory experiments hardly justify
these assumptions; in fact, if anything, cyanamide talkes a longer
time to nilrify in soil than ammonium sulphate and in this respect
is nearer to organic- manures than {o Amwmonium Sulphate in
point of view of its availability.

Pot experiments were also largely in a line with the results of
laboratory investigations, Calcium cyanamide was applied to a nua-
ber of pots g0 as to give 100 mg. of Nitrogen per kilo of s0il. Ragi
plants were transplanted in the varions pots after varying intervals
—one day and one, two or three weeks after manuring. Similar
experiments were conducted with paddy also. The resulis show
that there was hardly any d!ﬂealem.e whether we allowed nniy &
day’s interval or three weeks’ interval. [n every case large in-
creases were obtained over the control pots.

The next step wae therefore to repeat some of the experi-
- nients alveady conducted on the varipus farms. To begin with,
it was decided {0 confine our attention to the cereal crops 161?‘111”
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out the economic crops like sugarcane and groundnut. - Experi-
ments were conducted with cholam at Hagari, with Ragi and
Paddy at the Central Farm and with Cumbu at Koilpatti. The
manure was tried in fwo doses of orne and -4wo cwt. and 'as
the soils of the presidency were generally defiGient in phosphoric
acid o combination with super phosphate was also . included in ~the
series.

A few precautions dictated by the conditions -under which
toxic products were likely to be formed were insisted on. As has
already been remarked, Dicyanodiamide is the only decomposition
product that is toxic and. the conditions ‘most favourable to  its
formations from eyanamide are high temperatures or large con-
centrations of alkali or acid. Unlike Ammoniun: sulphate, ealcium
cyannimide contains & large percentage of {ree lime. This is
cerlainly a definite advantage in the acid soils of fhe Wesi; but
in the =oila of this country. it is likely to produce quite different
results. Incouiplete dispersal of the manure, but more than that
its indifferent incorporation with the soil would produce numerous
localities of high alkali concentrations, This Is a circumstance
which would convert the manure into the toxic and as well as
inert dieyanodimide. It was therefore made as one of the
essentiala, that the manure should be thoroughly incorporated “in
the soil. 'Top dressings were therelore avoided and fhe manure
was always applied prior to sowing or transplanfing and by suit-
able eultural operations intimately mixed with the! soil. Further,
it is well known that when cyanamide is mixed with super phos-
phate, a lot of heat is developed and this, as has already been
remarked, will also induce the formation of the toxic subsiance.
Mixing of the two manures was therefere avoided by applying the
phosphate after transplanting as a top-dressing, but, when given
as a basal dose, a certain interval between the two applications
has been invariably insisted on.

It is not proposed, in this short paper, to discuss the crops
individually. Sowme general features of the scheme may however
be noted here. The experimental plots were specially laid out
long and narrow with a view fo bring down esperimental error,
About four to five replications were provided in each case.

The results are tabulated in Table I and are examined statis-
ticallyt - Error calculations are made according to Students’
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nethod a&s modified by Bogledow. A 80/1 chance is considered
dgnificant. The results of individual years are. examined 8epara-
.aly and fogether and statistical estimates of the variations
wused by differing, weather conditions as well as that due to
sbstratum heterogeniety are obtained.

The most outstanding feature of the experiments of all the
cars is their consistency. Far from being erratic in its action,
raleinm cyanamide has been found to be quite a reliable manure.
"he experiments were originally intended to be carried on for five
F3asons ; but that was considered superfluous as the general indi-
cations after 3 years were almost of the same kind, The conclu-
sions of the experiment are detailed in page 370.
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TABLH
Staterent of grain and straw yields
_ Confrol. 1-N 2N
Names of Vear.
Crops.

Grain. straw. Grain. stra'%w  Grain. straw.

Cumbu ... 1923-24 98'5 96'2 846 1160 380 1220
1924-25 829 81'0 38'6 . 145°0 44°0 161°0

1695-26 27'6 82'2 87'4 99'8 408 1154

29'7 081 - 36'9 1201 40'9 1328

Paddy ... 1923-24 136'2 90'3 ... 1622 1922'3
1924-25 148'8 994 .., v 155'4 1485
1925-26 183'9 1808 ... .. 167.6 2850
1880 126'5 ... ... 1817 1853
Paddy .. 1924-25 2793 2181 2561 2077

19256-26 23831 3100 2712 3662
2562 2640 2686 2866 -

Ragi o 1922-23 121°7 172 12856 197 146°4 238
1924-25 86’9 1756  98°3 220 .113'2 258

1926-26 G4'8 273 728 347 76'2 3882

91'1 207 99'9 266 1119 293

TABLE
BTATEMENT OF
Ragi.
N NP 2N 2NF¥
Increase over control s 171 23'1 215
Increase per acre 308 416 392
Value of the increase wer Bs. 16’2 208 196

Cost of manure applied ... Rs. 7°5 11°75 15 1925

Profit per acere . ... Rs, 8,65 58 0.36

Gast of cyanawmide is Rs 150 per ton.—
The cereals are valued as under;—Paddy &t 16 1, per rupee,
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No. I.
of cyanamide experiments,
1. P-- 1N 1P 2N 1P  TIrobable
' ‘error of
mean differ-

‘Grain. straw.. GYain.straw. Grain. straw.  ence.

27'0 . 96°8  32'8 116'4 - 406 140°2 08
82'4  137.0 44.8 176'0 532 194'0 1.
1282 8l'¢6 37'4 977 480 1< %0 0 0O
29°2  105°1 386 180°0 472 1534 ;

b

1252 889 171'0 1380°5

54
1435 1058 ... v 1753 1510 7'1
1408 2840 ... . 1678 9297°0 5.4
1365 174'6 ... w1714 19278 ...

9509 929233 3533 3105 3385 1924 (37
2662 8762 8125 5650 3487 7650 (87
B6A0 2997 R329° 4377 3436 4787 347

181'9 182 1882 193 1831 217 4'6
84°6 165 1056 2384 1182 2584 21
59'2 245 756 350 808 397 1'1
919 197 1065 259 1107 291 ..
-

Prorir AnD Lioss.

N Paddy. Combnu.

N NP 2N 2NP N NP 2N

- 24'0 290 37°3
563 668 144 174 2924
352 ... 430 9 109 14
1175 ... 1925 75 11'75 15
212 ... 21°5 2'5 085 1

Cost of superphosphate is Rs, 90 per ton.

Effective
error

9 .

4.6

2NP
58'3

350
219
19°95

275

Ragi at 20 1b, per rupee;—Cumbu at 16 1. per rupee,
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(1) In the case of dry crops, like cumbu, cysnamide is o
useful manure. Iiven the emaller dose of 1 ewt. has eciven sipnifi-
cant Increases

(2) Inthe case of irrigated crops like ragi, the smaliér dose is
effective under certain conditions hut does not “however- stand the
vicissitudes of varying seasons,

(3) With the exception of paddy, the higher dose of 2 cwis.
has been effective in all cases i. e., under normal variations of
climate and soil.

(4) In the case of paﬂﬂy, however, even the higher dose
has failed to give an inc¢rease sufficiently significant.

(5) While superphosphate by itself has ot given .any in-
crease, it hag onhanced the value of calcium eyanamide, when
applied together. Hven the smaller dose becomes  effective as in
the case of ragi and paddy. This action of super phosphate
calls for a comment. It is remarkably inert when applied alone
and its activily when used along with nitrogen cannct therefore
be attributed to a simple =oil deficiency in phosphates. It improves
the effect of the dose of nitrogen.

'The economies of the manuring is found worked in 'U'able i1
which is self explanatory. Escépt in the case of paddy, the pro-
fit obtained is nowhere attractive. Along with super phosphate,
calecium eyanamide in either dose has given almost the same net pro-
fit of Rs. 20 to 25 and considering the advantage of a smaller outlay,
the one cwt, dose may be recommended. In the case of cumbu,
there is no point in advising the highter doses as proportionate
increases are difficult to obtain. The -smaller dose of one cwt.
has given a net profit of Rs. 23 but it should be remembered that
this is the value of the net increase over a very rich “control”
plot ; and it would be fair to expect under normal circumstances
& great profit; for being then under poorer auspices the effect of
‘the manure would be more fully exerted. Further,a net profit
of Bs. 3 is not negligible under circhmstances where a six rupee
increase is considered a fair margin.



