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A preliminary study on the efficacy of calcium ammonnun
nitrate for fertilizing rice *

by
SUKANYA SUBRAMANIAN!, €. PARAMBARAMANI?
and V, SRINIVASAN®

Synopsis: Thoe comparative officavy of ecaleium ammonium
pitrato and ammonium sulphate [or fertilizing paddy is reported in
this paper, based on an oxperiment ronducted with one short
duration and one long duration strain (Co. 29 and Co. 25) during
1960-01 and 1901-02 reapoutively.

Introduction :  The nitrogen industry of Kurope has volunteered to help
India in the production and distribution of -a new ferfilizer called caleinm
ammonium nitrate by establishing an organisation by the name Kisan Khad
Scheme of India. With a view to assess the comparative efficacy of the new
fertilizer with ammonium sulphate, an experiment was conducted and the
results obtained are recorded in this paper.

Review of Literature : Calcium ammonium nitrate (CAN) contains
20.5 per cent nitrogen (like ammonium sulphate) of which half the quantity
is in the nitrate form and fhe balance in the ammoniacal form. In addition
to nitrogen it contains 36 per cent caleinm carbonate which nentralises the
acidity of the soil and keeps the soil in good physical condition (Anon, 1962),
The application of CAN neither adds acidity nor alkalinity to the soil but
supplements the loss of calcium that is being removed in large quantities
from the soil every year by different crops (Nijhawan, 1960). Prasad (1958)
has reported that trials conducted by the Kisan Khad Scheme of India on
various crops go to show that CAN compares favourably with ammonium

sulphate.

Materials and Methods: The ecxperiment was Iaid out with  two
fertilizers viz, caloinm ammonium nitrate and ammonium sulphate to supply
30 1b N and 45 1b N per acre. CAN was applied in fwo different modes viz,
(a) half the quantity was applied at the time of planting and the balance
one month after planting and (b) 1/3 was applied at the time of planting and
2/3 one month after planting while ammonium sulphate was applied in two
equal split doses, half at the time of planting and the balance one month
after planting, Ammonium sulphate was applied alone and in combination
with lime to supply an equal amount of ealcium carbonate that is available
in CAN. The experiment was conducted with Co. 29 (short duration blast
resistant Arupathambodai) during 1960-61 ndvarai season and with Co. 25
(Blast resistant hybrid sirumend - long duration) during 1961-62 samba
season at the Paddy Breeding Station, Coimbatore. Tr_ansp'lanting was
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done with a spacing of 10" x 4" for Co. 29 and 10" x 6" for Co. 25 with two
seedlings per hole. The following nine treatments were randomized and
replicated four times.

1. 5000 Ib green leaf + 30 1b P, O, as super phosphate (Control).

2. Control 430 1b N as CAN applied in two doses, half at p]autmg +
half one month after planting.

Control + 45 1b N as CAN applied as in treatment 2.

4. Control 4 30 Ib N as CAN applied in two doses, 1'3 at planting,
-+ 2/3 one month after planting.

5. Control + 45 1b N as CAN applied as in treatment 4.

6. Control 4+ 30 1b N as ammonium sulphate applied in two doses,
half at planting + half one month after planting.

7. Control + 45 Ib N as ammoniam sulphate applied as in treatment 0.

8. Control + 30 Ib N as ammonium sulphate applied as in treatment,
6 + 52.71b of caleium carbonate as quick lime (to equalise the
calcium carbonate available in CAN).

9. Control <+ 45 lb N as ammonium sulphate applied as in treatment
6 + 79.05 1b of calcium carbonate as quick lime (fo equalize the
caleium carbonate available in CAN).

The vield data of grain and straw were analysed statistically for an
overall effect and also for individual effect viz. source of N, levels of N, mode
of application and their interantinne  The resnlts are furnished in the

tables I, IT a, b, ¢ and d.

Tasre I
Yield data

Gn 29 Co, 23

Grain Et.rnw Grain Straw
—_— — - — = -
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2. vee 21004 8504 2304 73 4 72 11049 4376 126°%
5. 2650 1080 3126 055 AT40 1825 4358 1256
4. . aa81 023 2708 811 3965 132 7 4187 1207
b. 2336 a0 6 2018 50 d F656 1104 4072 1174
g. aniz 1007 4302 1004 41681 136:H 4012 1418
T . g3 102 4483 1036 49584 13071 5452 1471
‘B 2517 97 6 3158 a6-8 2080 0 1300 4785 1470
a, .. DBOR 1o 8 3602 1074 a040 128G 6260 152
Genoral Moan e 2525 079 3083 04 5 anT o o1md 4512 13000




460 The Madras Agricullural Journal
TasLe I [Contd.)
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Grain Straw Grain © i Btraw
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Trantment ] [ = 2 = T B = &
f2 f2 22 £f  f2 2fF e %
sg 88 e85 88 g2 88 es .28
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-t oo e oo o - -} ey e
Standeard error 328 SI'.EE 1388 425 2574 08 471 1'3 s
‘T tost Satisfied Satisfied Satisfied Satidfied
Critical diffarence '
(P=0"05) 2728 1058 4051 12-42 02 24 1873 89
Clonclusion : Grain Straw
Co. 25 6, 7,8 9,43 %35,1 7,9,6,8 2,35 4,06,1
Co. 20 0, 3.7, 6,1, & 4,5, 2 9, 7, 61,8, 3,5, 4,_2.
Tannm 1T{a)
‘Source of Nitrogen,
Co. 29 Co 25
s 5, = 8, z & =, &
= - - — v
Treatments S3a E-E 2 E -] Eﬁ E‘; K Eﬁ = E T Eﬁ
k= F’U h_“;-‘ ':'D Py .nu h_f;"" t:{'_':
w B0 g [ g p g @ o hd 2
59" % 8%T k5§ 8% k5 .87 58
« £ &1 B =] o = £
OAN 9302 1000 2787 100°0 3738 1000 4248 1000
Ammonium .
sulphate 2647 11000 3334 1198 4024 1085 5104 12001
G, M. asan 105-3 3061 100'8 3866 1044 4676 110705
a2, F. 467 1+05 GO-45 249 283 0906 2072 4788
P Testk Satisfied Satisfied Batisfed Satisfied
0. D. (P=0'05) 1363 BT 208' 781 826 293 (053  14'25
Conclusion Ammonium sulphate, CAN Ammonium sulphate, CAN
Tasrne II({hL)
Levela of nitrogen
Co. 29 Co, 25
Tz, 8 %, B2 Ze WA 3. B4
Treabment  Sg2 22 REA A 582 E2  fE2 22
EE‘E o B EE,E s3 Eff.ﬂ o5 ;E,E EE
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a0 1h. N. 2419 1000 2388 10070 3000 1000 4567 1000
45 1b N, 2621 108:3 3233 1118 832 083 4786 1048
G M. 2620 104-2 3061 1050 3866 a0-2 4676 1024,
s, E. 46°70 193 695 240 283 078 2072 454
SR Test Satisfied Satisfied Satisﬁm:ll-' Not Satisfisd
C.D. (P=0'05) 1363 564 208'5 704 82 6 213
Caotelusion 45, 30 45, 30 30,45 3‘.}, 45
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Tanie IT (e)

Interaction * source x levels of N' for Co. 25.

: Grain Yield Btraw Yield
Levels of N. Ammonitm Am fum
moninm
QAN Sulphate G: M. CAN Sulphate . 3,
301h 3711 4088 3809 4282 4852 4567
45 b - 3705 59060 3833 4215 5356 4701
G. M. 3708 4024 3806 4348 5079 4676
5. E. e b 4001 — 1332
‘T Test Batisfind Satisfied
C. D, (P=0045) 1168
Conclusion: 301b N: Ammonium Sulphate, CAN  301b N: Ammonium Sulphate, CAN
451 N: do. 45 /b N : do,
CAN: 30, 45 CAN: 30, 45
Ammoniuvm sulphate: 30, 45 Ammonium sulphate: 43, 20
Tanre II(d)
Grain yield for interaction ‘mode of application X levels of N' for CAN
. 25 .
Mods of —-].it' ) ::_ 3 3 ?—i— 2;
application T ¥ :
Lovels of N .
301k 2194 3351 2288 2072 37455 3714
45 b 26566 2330 2496 3749 2666 a702
. M. 2495 2350 2398 aT11 2705 3708
5. I, 0326 8657
'F" Test Satisfied Satisfied
C. D. (P=0.05) vea - 2721 iy 1651
Conelusion: 2301b N: b, s (a): 45, 30 d31bN: b, a (o): 45 80
4ilb W: o, b (b): &0, 4b 451b W: a, b (b): 30, 45

Results: The treatment differences were statistically significant for
grain and straw yields of Co. 29. Treatment 9 recorded the maximum
grain yield which was on a par with treatments 3 and 7. In the case of
straw yield also treatment 9 yielded the highest and was on a par with
treatments 7, 6, 1, § and 3. The yield increases over the confrol ranged
from 0.1 to 10.8 per cent for grain and 0.9 to 7.4 per cent for straw (Table I).

The grain and straw yield differences were highly significant for
source of N and levels of N but not for their interaction. The application
of ammonium sulphate resulted in an increase of 10.6 per cent in grain
yield and 19.6 per cent in straw yield. Between the two levels of N, the
451b dose was found to be superior to that of 30 1b irrespective of the
source of N as the interaction between.source and levels of N was not
significant, There was no difference between the two modes of application
of CAN in respect of grain and straw yields. However, the interaction
between the mode of application and levels of N was significant for grain
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yield alone.  The application of 451 N was superior to 30 ‘1b N “when
applied in eqnal split doses. The results of the freatment-wiz,301b N
applied in the ratio of 1:2 were similar to that of 45 b N, TableII a, b
and ).

In the case of Co. 25 also the yield differences due fo :various
trentments attained statistical significance for grain and straw. ym]ds The
treatment 6 was superior with regard to grain yield and treatmeuts 7 and 9
for straw yield. The percentage of increase over the control ranged from
194 to 369 for grain and 174 to 571 for straw (Table I).

The treatment differences were significant for source of N, levels of N
and their interaction for grain yield. With regard to straw yield, the
differences were significant only for source of N and interaction between
source of N and levels of N. Ammonium sulphate was found to be befter
than CAN, recording 85 per cent and 20°1 per cent more grain and straw
vields respectively, The application of 301b N was found adequate for
improvement in grain yield. The increase of 4'8 per cent in” straw yield
consequent on the application of 451b N was not statistically significant.
Ammonium sulphate was found to be superior to CAN, when applied both
at 30 1b and 45 lb levels. The two levels of nitrogen applied in the form of
CAN gave almost identical yields. The yield differences did not attain the.
level of significance for fhe mode of application for CAN while the inferaction
between the mode of application and levels of N was significant for grain
alone. 45 1b N was superior to 30 lb N when applied in equal split doses
while 30 1b N was superior to 451b N when applied in the ratio of 1:2
(Tables II a, b, e, d).

Discussion: Short duration paddy strain, Co. 29 recorded maximum
grain and straw yields with the higher dose of N ¢.e., 45 1b while long
duration paddy strain, Co. 25 recorded maximum grain yield with the lower
dose of N 4. ¢., 30 1b and maximum straw yield with the higher dose of N
1. €, 45 1b in the form of ammonium sulphate. Though both the fertilizers
cuntam same amount of N, the entire nitrogen in the ammonium sulphate is
in the ammoniacal form, whereas in the CAN half the quantity of nitrogen is
in the smmoniacal form and the other half, in the nitrate form. Paddy
utbilises ifis requirement of nitrogen in the ammoniacal form itself. Hence, the
short duration crop uftilises the readily available ammoniacal N from the
higher dose of ammonium sulphate within its short life period and produces
maximum grain and straw. It might be possible for the long duration crop
to utilise the nirate form of N which would have been mineralised in the
course of the long life period of the crop. Hence, the hlgher dose of
inorganic N applied might not have influenced the ymld of grain and the
same would have been utilised better for the vegetative growth which
resulted in higher straw yield.

Between the two sources of N, ammonium sulphate was tound to be
superior to OAN. As already explained, the paddy crop, a consumer of
ammoniacal form of N, prefers ammonium sulphate where the entire N is in
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the ammoniacal form, Moreover, the nitrate form of nifrogen is mobile in
soil which is easily leached out. Turther there is a possibility of denitrifica-
tion of nitrate nitrogen to elemental nitrogen under the anaerobic conditions
existing in the paddy field. Thus, the nitrate form of N in the CAN might
not have been available for the crop and hence the lower crop yields.

Summary: The application of ammonium sulphate to supply 451b N
recorded the maximum yield of grain and straw in Co. 29. This was on a
par with the yields of grain and straw resulting from the application of
30 1b N as ammonium sulphate and 30 and 45 1b N as CAN. In the case of
Co. 25, 30 1b N as ammonium sulphate gave significantly higher grain yield
than others while application of 45 Ib N as ammonium sulphate gave a
higher straw yield. When the individual effects were tested, ammonium
sulphate was found to be superior to CAN recording maximum yield of
grain and straw in Co. 29 and Co. 25. Strain Co. 29 recorded increased
yields of grain and straw with 45 1b N over 30 1b N while Co. 25 yielded
increased grain and straw yield with 30 1b N respectively and with 45 Ib N
respectively. In the case of Co 25 application of ammonium sulphate.yiclded
better than that of CAN, when applied at both the levels of Nitrogen. The
dose of 451b N as CAN was superior to 30 b N when applied in equal
split doses. The application of 30 b N was also found to be superior to
the dose 45 1b N applied in the ratio of 1: 2.
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