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Influence of Ammonium Sulphate on Rainfed X3 Cumbt
and K6 Cotton*®

by
V. BALASUBRAMANIAR', 5. RATARATHNAM?, ¥, NATARAJAN?
and T. R, NARAYANA!

Synopsis: In this paper tho neod for epplication of nltrogen to thi
rainfed crops of cumbiu and cotton in the black cotton soils of Madras Stato is
strossed. The exporiment conducted at Koilpatti doring 1061 —'62 and
1062 —"03 indicated that application of 201b of nitrogen in the form of
ommenium sulphate over a basal dressing of 5 tons of compost POr ACFe
inerensed the yield upto 23 per cent in cotton and 60 per cent.in ctombu.

Introduction: Cumbu and cotton are the two important crops of the black
soil region in the Southern districts of Ramanathapuram, Madurai and
Tirunelveli occupying about four lakhs of meres. Both cotton nnd cumby when
eontinuously cropped deplete the soil {oa great extent. An average crop of
rainfed cotton in India takes away from the soil about 23 1b of nitrogen, 18 lb of
phosphorie acid and 78 Ib.of potash (Sawhney and Sikka, (1960).  Unless this
annual loss is periodically replenished the yield of the cropsis bound to slide
down year by year. Application of adequate organic mabter is useful in the
rainfed areas but required guaniities arc not readily available.: Hence there is
need for use of chemical fertilizers.

Previous work: Originally the use of fertilizers for rainfed erop was con-
sidered impracticable as it was thonght that it would injure the crop and would
also be uncconomical. At {he Agricultural Research Station, Kovilpalti it was
definitely established that cotlon responded to direct application of nitrogenons
manures whether organic or inorganic (Anon ,1954), It was also established
elsewhere, by numerous manurial trials in cotton that application of nitrogen alone
was essentinl for increasing the yield while phosphoric acid and potassium produced
no beneficial results except in isolated localities in different tracts (dnon, 1954),
In the ease of cumbu nlso, it was reported that an increase- in the dose of nitrogen
reculted in a marked increase in the size of vegetative eharacters as also length
and width of ear (Krishnaswamy, 1961). Kanitkar (1960), in dryland farming.
found manuring necessary to maintain the fertility and better physieal condition
of the eroded lands of South Indin,

Materials and Methods: To formulate o regimen of agronomic practices
ideally snited to rainfed cotton and cumbn in the black soi! tract of Tirunelveli
distriot in Madras State trials were conducted scattered in ten centres in the
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distriet. - ‘The new cotton strain, K6 was raised with 20 1b nitrogen per acre as
ammonium sulphate over a basal dressing of five tons of compost compared Lo
K2 gotton raised with sheep penning slone at the rate of 1,000 sheep per acre,
Armmonium sulphate was broadeast just before sowing the seeds and then
covered, The hybrid cumbu, X5 was raised with 20 1b nitrogen per acre ns
ammoniom sulphate over a basal dressing of five tons of compost and compared
to local cumbu grown with five tons of compost alone, Tach plot was 1:25 acres
and an ares of 50 cents in the centre was harvested for study. The trials were
conducted for three seasons,

Results and Discussion: (i) Colton: The varielal-cum-manurial trials, except
in the fiest year (when the season was unfavourable) showed clearly the advantages
of ammonium sulphate to rainfed cotton. In the second year, seven out of ten
cenires vecorded higher yields and the mean increase in the yield of kapas wos
11:15 per cent over the local method. MHowever, thie did not stand the statistical
test though a 22 per cent increase in the money value was obfained giving statis-
tical significance, But in the third season, eight out of ten centres recorded
higher vields for ammoninm sulphate giving 28 per cent inerease showing statis-
tical significance, In the money value too, there was 3596 per cent increase for
the fertilizer treated plots. It is, therefore, advantageous to manure rainfed
cotton with 20 1b N as ammonium sulphate. The mean yield of ten centres for
the three years is furnished below:

‘Mean yield of Lapas in kyfha for ten centres

1960—'"61 1961—"62 1962—"63
Sheep 206N  Sheep  201bN Sheep  201bN
penned as mnmo- penned 18 aMmo- penned as ammo-
on K2 njum sul- on K2 nium sul- on K2 ninm sual-
phate on phaote on phate on
K6 K6 ~ Ks
347, 310 313 349 355 455-50

In the cotton varietal-enm-manurial frial, application of ammonium
gulphate proved beneficial and there was no soil and plant injury affecting the
yield. (Fide Table I.)

Tapun I.
” Improved Local - Whether
Particulars method  method 5. E. C. D. significant
1061—"62

Kapas yield in kg/ha. 348-50 312:50
" 32785 104785 No
Kapas yicld as per cent
on coniral 11115 100
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Tapre I. (Contd.)

Improved  Loeal S B OD - Whether

Particulars method  method * significant

Money value in Rs,/ha 60400 462-5
: . 2370 7680 .  Yes
Money value as per cent Mo

on control 122 100
1962—'63 '
Kapas yield in kg/ha 45550 355:80

20,99 6745+ Yes
Kapas yield as per cent
on control 128 100
Money valve in Rs./ha 675-50 490350 _
- 54-20 173-40% Yes
Money value as per cent
on contro] 1369 100

* Significant at P = 05 level
t Significant at P = -01 level

(i) Cumbu: The experiments revealed the superiority of rainfed X3
cumbu and its suitability for large seale cultivation. In the first yoar, six out of
seven centres prodnced higher yields while in the second and third years all the
ten centres recorded higher yields for X3-ammonium sulphuale plots, thus clearly
proving beyond doubt, its usefulness. .

In the first year, there wasa 20 per cent increase in mean yield over the
untreated plot while in the second and third years the mean increase shot upto
38 per cent and G0 per cent respectively, In the money value too, there was a
345 per cent and 46 per cent increase in the second and third years and in these
two years the results were statistically significant, both for yield and money value.
The medan yield of tfm centres for the three seasons is furnished halﬂw

Mean yield of cumby in kglha for ten centres

. 1960—261 . . ... 1961—62 . ..  1962—'63
Local  Ammoninum Local .- Ammonium Loeal  Ammonium
_ with sulphate with sulphate with sulphate
Compost on X3 Compost . on X3 Compost - on X3
285 - 344 o a2 623 202 . © 487

The germination of X3 cumbu was cnrher by two to three days and also
matured earlier by about a weck.
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In the cumbu varietal-cum-manurial trial not only the yield hut also the

economics were very enconraging, ( Vide Table I1.)-
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Tapne II.
: Improved Local Whether
Fastioulars method  Method 8. E. C.D. significant
1961—"62
Grain yield in kg/ha 622-50 451-76
30:00 9580 Yes
Grain yield as per cent
on gontrol. 138 100
Money valuein Rs.fha 216056 16075
' 7.685 2268 + Yes
Money value as per cent
on:eontrol 1345 100
_ 1962—"63 '
Grain yield in kg/ha 477,75 202:25
23-304 71-36¢ Yes
Grain yield as per cent
on control 160 100
Money valuein Rs./ha 188 129
5120 200145+  Yes
Money value as per cent
on control 146°1 100

t Significant at 1 per cent level

The experiments clearly showed that by using an imt}mved gtrain and
fertilizing the crop at 20 1b nitrogen per acre, yields of rainfed cotton and eumbu
in black soile could be increased appreciably.

It was all these years contented that application of fertilizers will not bs
nseful for rainfed crops and may even be injurious. The rotation followed was
cotton-cumbu. The present ferlilizer experiments were conducted in the same
plot and continuous eropping of cotton and cumbu with application of emmonjum
sulphate for three scasons have shown no ill effects and on the other hand has
proved its usefulnese.

Application with ammonium sulphate at 20 Ib N per ncre costs only about
Rs, 75/- to Re. 126/- int cotton and from Ra. 7/- to Ra, 30/- in eumbu,

(i) - Effect on Mized Crops: Usnally in the black soil tract, neither
cotton nor cumby is cultivated alone. The usual mixture is black gram for cotton
and green gram for cumbu. The effect of the application of ammonium sulphate
has indireetly benefited these crops, resulting in ligher yiclde, (Fide Table IIT),



250 The Madras Agricultural Journal

Tapun IIT.

Mean yield in Lglhecare for len centres
Black gram with Cotton

1961—"62 - 106263 Grand mean
Local K6+ ©  Local K64 Local K6+
with Ammo- with Ammo- with Ammo- - oo s
sheep ninm sheep ninm sheep niom %
penncd  sulphate  penned  sulpbate  penned  sulphate .
plot plot plot plot plot plot
03 122 78 95 84 109 30
Green gram with Cumby
1961—"62 1962—"63 Grand Mean
Loceal X-34 Local fxﬂn‘{;‘ Local f r;?n-g .
with Ammo- with Sjeriomey with nigm . Lmerease
compost  sulphate  compost aiitediodi compost au]mhntﬂ -
plot plot plot Iﬂﬂt plot _ ]Eut
37 42 32 42 35 42 20

Conclusions and Summary: The fertilizer experiments not only disproved
the myth of fertilizer injury to rainfed crops but also conclusively indicated that
increased yields upto 23 per cent in cotton and 60 per cent in cumbu can be
achieved by raising the departmental strains and fertilizing them with 201D
nitrogen per acre over § tons of compost, in the black soils of Tirunelveli tract.
The black gram or green gram which is sown as & mixed orop is also benefited
and give higher refurns,
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