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Ammnnium chloride and Urea as Tertilizer for Rice

by
V. BRINIVASAN! and K. M. BALASUBRAMANIAN ¢

Synopsis : The results of the trials conducted at the Agricultural
Fosenrch Stations, Aduthurai, Pattukottai and Thirurkuppam to
study the efficacy of application of nitrogenous fortilizers in the form
of emmonium sulphate, ammonium chloride and urea are reported
in this paper.

Introduction: Among the nitrogenous fertilizers, ammonium sulphate is the
best known and is Dbeing used for intensive cultivation, Ammonium chioride
and orea are two other fertilizors under this group and they have the prospect of
being produced in large quantities, The experts are of opinion that the scope
for inoreased production of ammoninm sulphate is very limited in view of the
prohibitive cost of raw materials like gypsum and sulphur and that ammonium
chloride can bé produced at comparatively lower cost in alkali plants and soda
ash industries, Before recommending fo ryots the use of smmonium chloride as
well ag urea in the place of ammoninm sulphate in the manuring schedule for
succeseful crop husbandry, systematic trials have necessarily to be conducted, as
the erop yield is the only safe index that decides the value of a fertilizer.

Review of Literature: Although ammonium chloride is not widely used as
o fertilizer, a number of triale carried out in other countries particularly in
U. 8. A. bave shown that it is as efficient a-source of nitrogen as su]phm:.e of
ammonia to erops like cotton and potato (Skinner and Buie, 1926). The findings
reported by Ruesell (1950) go to show that ammonium chloride has been found
to be better than ammonium sulpbate in respeet of eraps like barley and
buckwheat. Cheng et al. (1952) have reported that in Formosa the efficiency of
ammonivm ehloride was 98 per cent for a second erop of rice as againsh 100 of
ammonium sulphate and both were superior to urea and ammonium nitrate,
Tn Japan, smmonium chloride is being used on a large seale by rice growers as a
substilute for ammonium sulphate (Desai 1956). Harada (1932) reported that
ammonium chloride was as efficient as ammonium sulphate in increusing the
yield of rice erop. Srinivasan and Balasubramanian (1959) reported that over
a basal dressing of 5000 Ib, of green leaf and 30 1D, PO, in the form of su perplios-
phate, application of 15 1b. in the form of any of the three fertilizors viz.,
ammonium sulphate, ammonium chloride and nrea was observed (o Le optimum
to obtain the maximum yield under the conditions existing at Aduthueai,

Materizls and Methods: With a view lo assess the comparative cfiicacy of
ammoniom chloride and urea with ammonium sulphate as a nilrgzenous manure
for swamp paddy a randomised and replicated experiment with four levels of
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nitrogen viz,, 15 1b, N, 30 Ib. N, 45 1b, N, and (0 Ib. N over a basal dressing of
5000 Ib. green leaf and 30 1b. P,0, as superphosphate was initiated during 1056-57
Samba season in the main single crop fields at the Agricultural Researoh Station,
Aduthurai and the study was pursued for a period of three years in succecssion,
On similar lines the experiment was started at the Agrienltural Rescarch Station,
Pattukottai as well as at the Rice Research Station, Tirurku ppam deleting urea
conducted during three conscentive years., Strain Co. 25 a blast resistant varicty
was grown in the experiments at Aduthurai and Patiukottai while ASD. 5 was
grown at Tirurkuppam. The transplanting was done 6" apart using {wo seedlings
per hole. The nitrogenous fertilizers at four levels of N were topdressed 45 days
after transplantation in one dose. The grain yield data of the experiment in
respect of three Research Stations were analysed statistically and the resulls are
furnished below,

AGRICULTURAL RESEARCH STATION, ADUTHURAIL:
Results of ammonium chloride, urca and ammonium sulphate experiment

é Acre yield of grain in Ib, As percentage on control
“ Treatments
w 1066-'67  1057-'58  1058-'58 1056-'67 1057-'58 - 1058-'50
1. 01b. N Control 3449 2039 3607 1000 1000 10000
2. 1510, N) por 3784 3103 4003 1108 1055 1134
3. 30Ib.N acro as 3562 3200 4131 103+2 1089 1146
4. 451b.N| ammonium 3368 3240 4118 673 110°3 1142
6. GIb.N/ sulphato 3309 3049 . 39061 959 103°8 109-8
6. 151b. N) per 3627 3122 4080 1052 106°3 113°1
7. 301Ib.N A0r6 85 3182 3004 3659 100°0 102-3 1015
8, 451b.N | ammonium 3280 3016 4027 952 1027 1116
9. 601b.N/ chloride 3198 3010 3842 027 1024 1065
10. 151b. N) 3562 3332 3961 1032 113°3 100-9
11. 30N per 3466 3082 4014 100-2 1049 111°3
12, 451b.N | acre as uroa 3449 3016 3087 100°0 10247 110°3
13. 601b.XN) 3263 2912 3757 046 90-1 104+2
“T" Test .
satisfied or } No No Yes No No Yes
not P=005
Standard error 161°8 1108 1054 44 38 32
Critieal
difference } 3025 .t 02
P=005
Conclusion : 1956-'567
snd I Treatment difforonces not statistically significant
195758

1958-"50 3, 4, 2,6, 8 11, 12, 5, 10, 9, 13, 7, 1
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AGRICULTURAL RESEARCH STATION, PATTUKOTTAT ;.

Reeults of ammonium chloride and ammonium sulphate experimont

b

Aere yield of grain in 1b.

As percentage on contral

é . Trostmonts .
o 1056-'57 1057-'58 1958-'60 1066-'57 105758 1958-'60
1. OlbN Control 2120 1662 4050 100+0 1000 10000
2, 161b. N per 3407 1276 3049 100°2 §2:2 97'5
3. Wi W RCIO B8 3431 1200 4011 1100 Bl-2 400
4 451b.N [ ammonium 3231 1006 4006 1032 706 98'0
6. 601b, ¥ | sulphate 2461 630 3649 1110 T 901
G, - 151, W ) per EE"J_'IIJ- 1428 3773 808 962 a%a
7. 80 1b. N | ocreas 3503 16518 4116 114:2 1042 1012
8§, 451b. N | ammonimm 500 1210 4147 1125 770 102+4
g, 601b.N ) chloride 3201 1174 3813 10574 767 041
R Test
satisfiod ot ’ Ko Yos No No Yeos No
not P=005
Standard srror 2500 1600 2030 B0 109 50
Oritieal
dilforence ] 4880 315
P=005
Conelusion: 1046 -'57 l
and Treatmont differoness not statistically significant,
1957 -"58
1957 - *68 o1 6,2, 3 8 90,4, 6

RICE RESEARCH STATION, TIRURKEUPPAM ;
Resulte of ammonium chloride and ammonium sulphate experiment

No.

Acro yiald of grain in 1h.

As percentage on control

Treatments
& 1056-'57 1057-'68  1058-'6D 1056-'57 1057-'08  1958-'50
1. 0¥  Control 1708 1306 1128 1000 1000 1000
2. 151b. N ) per 1080 1435 1285 112G 1051 1140
3. W0ib. W acre o 2208 1653 1587 1248 121-1 1362
4, 451b. N | ammonium 2300 1532 1622 130-5 1342 1i4+8
5. 60lb.N |/ sulphato 2309 2091 1830 1306 14877 1623
6. 151b. N ) por 2187 1441 1284 1257 1054 1159
7. W0Ib.N Bore f 2090 1663 1402 1185 12470 132:3
§., #ilb. N | smmoninm 2177 1774 1657 12371 1200 1380
9. 601X | ehloride 2440 2024 1147 1380 1482 1549
HE" Tost
galisfied or Yos Yog Yen Yes Yop Yoa
not P=005
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RICK RESEARCH STATION, TIRURKUPPAM: (Contd.)

o Aere yiold of grain in lb. A ]nurcuntny: un control
"o Troatmonls e - —ian e 4
o 1056-"57 1057='58  1958-'00 105047 ]"'hu—"lS T'Euﬂ-—"'ﬁ
Btandard error 844 800 e | o0 3‘1.
Critienl ,
diffaronce b 2500 fig-4 131 190 -1
P=000
Conelusion ; 1050-"07 o, 4, 5 3, 6, 8 7, 2, 1

1957-"58 5 0, 4 8 7,3 6 2,1

196850 6, 0, 8 5 4 7, 2, 6 1

Results: At the Agricultural Research Station, Aduthurai during the first
two years (1056-57 and 1957-58) the differences in grain yield due to the applica-
tion of three different forms of nitrogen viz., ammonium sulphate, ammonium
chloride and urea at four levels of mitrogen were not siguificant but, however,
from the trend it was found that all the three forms of fertilizers were equally
efficacious. During the third year of the trial (1858-59) the statistical analysis of
grain yield data showed that there were significant yield differences between the
control and the other variants representing different doses of three nitrogenous
fertilizers. In the order of efficacy, ammonium sulphate was better than ammo-
nium chloride and urea while ammonium chloride was better than urea, At the
Agricultural Research Station, Pattukottai, where the two fertilizers viz,
ammonium sulphate and ammonium chloride were fried at four levels of nitrogen,
it was found that the grain yield differences were not significant in two out of
three years (1056-57 and 1858-59). Ammonium chloride at 30 Ib. N level recorded
the maximum yield during the first two years and the grain yield increase ranged
from 4-2% to 14-29 over control, During the third year also ammoninm chloride
(at 46 1b. N level) recorded the highest yield compared to other treatments.
Under the conditions existing at Pattukottai, ammonium chloride appeared to be
better suited than ammonium sulphate and application of nitrogen at 30 Ib. N
was found to De the opfimum, At the Rice Research Station, Tirurkuppam,
where two fertilizers, ammonium sulphate and ammonium chloride were tried af
four levels of nitrogen, the grain yicld differences were significant in all tho three
years (1957-57 to 1058-59). The crop response o nitrogen was very speclacular
in respect of all the treatments and they recorded higher yield than the conlrol.
Duting the first year of trinl ammonium chloride at 60 Ib, N level rccorded ilie
maximum yield while ammonium sulphate at 60 Ib. N level recorded the highest
yield in the next two yoars. In general, ammonium chloride was observed to be
as officacious as ammonium sulphate and the crop response at higher levels of
40 1b, N and 60 1b.. N was a unique feature under the loamy soil conditions
existing at Tirurkuppam.
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Summary: - In the field experiments condncted at the Agricultura] Research
Station, Adatlurai for three years in succession ammonium sulphate, ammonium
chloride and uren were found to be good sources of nitrogen for paddy and pave
higher yielda at four levels of nitrogen viz., 15 1b. N, 30 1b. N, 45 1b. N and
G0 Ib, N over the control receiving 5000 Ib, green leaf and 30 1b, PO, per acre.
Under the soil conditions existing at Aduthurai (Old Delta), application of
nitrogen in any of the three forms of fertilizers beyond 15 1b. N level was not
tconomical. The experiment tried ot the Agrienltural Research Station,
Pattukottai (New Delta) for a period of three years with two fertilizers revealed
the superiority of ammonium chloride over ammonium sulphate, With regard to
the level of nitrogen, application of nitrogen at 30 Ib, N level was observed to be
the optimum. On the other hand the experiment conducted at the Rice Research
Station, Tirarkuppam in light and open fype of soil for three years with two
fertilizers had shown that there was spectacular response for nitrogen application,
Ammonium chloride was found to compare favourably with ammonium sulphate
and the crop response at higher levels of nitrogen was more conspicuous than af
lower levels.

ﬂénnw‘cdg&menh: The authors express their grateful thanks to the
Government Agricultural Chemist {or the kind help rendered in analysing the
three fertilizers and the soil samples, Their thanks are also due to the Superin-
tendent, Agrioultural Research Station, Pattukottai and Rice Research Station,
Tirurkuppam for having furnished the grain yicld data in respect of the
experiment.
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