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Time of Application of Nitrogen to Paddy in the
Old Cauvery Delta

by
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Introduction: In recent years, chemical fertilizers such as urea,
Ammonium sulphate nitrate, Calcium ammonium nitrate etc. are being
‘used for better crop production and there is no crop which has not responded
for the application of nitrogen. When once it is decided what type if
fertilizer is to be used for a particular crop the important problem arises
for determining when and how they are to be applied in order to get
maximum benefit. Hence it becomes necessary to evolve or fix by experi-
mentation the right time and the right way of utilising the fertilizers.

Mariakulandi (1957) has reported from trials conducted at Aduthurai
during 1953—’'56 that there was no significant difference between single and
split application ; however, ammonium sulphate showed encouraging responses
when applied at planting, No differences was noticed between ammonium
sulphate and urea as they gave equal responses at 20 and 40 b, nitrogen
level in cultivators’ fields. Manamohan Lal and Surendranath Naidu (1963)
have stated that better yields are possible if ammonium sulphate is applied
in two equal doses, one half at planting and the other 30 or 60 days after
planting for kwruvar and thaladi erops respectively.

Material and Method: With a view to compare the relative merits of
the two nitrogenous fertilizers, Ammonium sulphate and urea, and to fix
the best time of their application to rice either in single dose or split doses,
a trial was conducted on cultivators’ fields in randomised block design with
the following seven treatments.

1. Tull dose (40 1b N per acre) before planting

2. Tull dose at planting

3. Full dose at tillering i

4. Half the dose before planting and half at tillering

5. Half at planting and half at tillering

6. One third before planting, 1/3 at tillering and 1/3 a week before
flowering

7. One third at planting, 1/3 at tillering and 1/3 a week before
flowering
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Basal dressing of 20 1b P,0, as triple superphoephate and 5000 b
farm yard manure per acre was given to all plots. There were three rophca.—
tions of 15 treatments including one control plot in each repllcatlou The
trial was conducted with strain ADT 3 in the khaerif season and .Co._25_ in
the 7abi season, the former during 1956—'57 and 1957—'58 and the latter
during the years 1968—'59 to 1961—7'62.

Results and Discussion: The mean acre yields for the different treat-
ment combinations for individual years, the mean yields for. kharif and
rabi seasons and the percentage over the control are presented in Table 1.
The yield data reveal that the rice crop gives very good 'reépcinsp'to the
application of nitrogen, the response varying from 37'4 per cent to 383 per
cent in kharif season and 201 per cent to 20°6 per cent in the rabi season.
Increased yields are obtained through application of nitrogen irresnantive nf
the source from which it is supplied.

TasLe 1. Mean Acre Yields in Pounds per Acre.

Kuanmr Rast
Partienlars L S i
1956 1957 9% on 1958 1959 1960 1061 on
2§71 58 MO gongrol gy g0 -6l -6z DMeAn céﬁtml
Tyeps:
Ammonium sulphate 3038 22067 2653 138-3 2028 2901 1926 3707 2663 12011
Urea 2085 2285 - 2635 1374 2077 2061 2075 3587 2655 1206
Tre oF APPLICATION : -
D) 32066 2344 2805 1462 - 2019 2742 1834 3371 2402 112+4
P 2050 2277 2618 1365 1083 2850 2170 3678 2673 1206
T 3024 2408 2716 14i'0 2397 3168 2073 3561 2800 120-3
BT 2007 2287 2507 1354 . 1900 23108 2071 4135 28006 126-0
PT 3026 2190 20612 1362 2019 2085 2080 U288 2380 1104
LTY. 2038 2142 2540 1324 2017 3016 1001 4034 2764 1247

Py 2063 2276 2619 1360 2024 2057 1824 3464 2667 1158

Tyens X Tive or APrLiCcATIoN:

o Ammoninm ‘ . :
eulphate E 3415 2335 2875 1400 2079 2748 1767 3249 2461 111'0
P 2057 2236 2507 13544 1919 2012 1007 3368 2549 1149
T 2081 2483 2732 142:4 2416 3240 1807 3424 2722 122.7
: ET 2096 2315 2056 1385 1870 3082 2072 4460 2578 129'S -
P 2056 2169 2563 1336 1060 2881 2124 3634 2052 1196
ETE 2042 2053 2498 1302 2004 2177 1885 4447 2878 1208

PTF 3019 2280 2650 1382 1039. 2894 1827 3340 2500 112+7
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Tannz 1. | Contd.)

Kwmarpty , Tant
Partienlars _ i S e AT T
1956 10457 ol on 1038 1959 1060 1961 Oh om
57 'hg Moan ﬂ;]ﬂ trol —'50) -‘ﬁﬂ- -'61 1 6o Mean sontral
Urea B 3110 92353 2736 1426 1059 2736 1000 3402 2524 1139
¥ 2061 2318 2640 1376 2046 2798 2354 3087 2796 126l
T 3000 2333 2700 140:8 2378 3005 2330 3608 2878 12008
LT 2817 2250 2538 132-3 1047 3133 2070 8780 2743 1238
PT 4006 2228 2062 1358 2069 83080 103G 2042 2500 113'2
ETY o034 2230 2552 134°G a02g 2855 2007 3620 2050 1195
PTT 2004 2271 2588 1340 2108 3020 1821 3688 2635 1180
CoxTROL 2560 1575 1018 100-0 1045 2368 1470 3586 2217 1000
NorE: L -DBefore planting. P-At planting. T-At tillering.

ET - Haulf before planting and hall at tillering.

PT -Half at planting and half at tillering.
ETE -} before planting + J at tillering 4 & o week before flowering.
PTTF -4 at planting + & ot tillering 4~ & a week before Howering.

As regards the time of application, nitrogen supplied in one dose
before planting gives the best results, with a mean acre yield of 2805 1b
which is 46'2 per cent more than the control in Lharif season. The next
best in the time of application is at tillering which has a given a mean yield
of 2716 1b per acre or 41'6 per cent more than the control. In the rabi crop,
application of nitrogen in two equal doses, one half before planting and the
other at tillering, has recorded the maximum yield of 2806 1b per acre on an
average, which is 266 per cent more than control, closely followed by single
application at tillering with a mean acre yield of 2800 1b. Among the inter-
actions, between types of nitrogenous fertfilizers and time of application,
similar trends are obfained in the case of kharif crop, as Ammonium sulphate
or Urea applied in one dose cither before planting or at tillering alone has
been found advantageous. But in the rabi season it appears necessary that
ammonium sulphate should be given in two equal splits, before planting and
at tillering, and Urea in one dose at tillering to achieve best results.

The response of paddy to per pound nifrogen for the two kinds of
fertilizers and the time of their applications is given in Table 2,

The results have made it clear that paddy crop does respond to
Ammoninm sulphate and Urea, leaving the choice of the fertfilizer to its
availability in the market. Better responses are obtained in the Lharif
crop compared to ralbi crop.
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TAvEs 2. Response to perpound Nitrogen in Pounds,

Krarne RBanz

Partienlars . -

1066 1057 1056 1050 1960 1961 -
Dpr g Moan  pg Twgg gy g een
Ammonium sulphate 196 178 184 06 156 114 80 11:2
Urea 182 177 179 108 148 151, .50 115

Tmr o ATPLIOATION @ _ FA
Single dose 20 192 1000 122 139 140 38 110
Two splits 17 167 172 g0 170 - 45 82 11-9
Thrao splits 173 158 10+ 04 156 11'0 "1 11-2

Tyrez: X Trvins or ATPILIOATION:

Ammonium sulphate

Single dosa 216 194 204 123 150 97 10 90

Two splits 179 167 173 6:9 154 157 16007 137

Threo splits 181 14'8 164 82 16:7 07 127 11-8
Urea

Single dose . 197 1900 104 121 127 183 85 120

Two splits 176 167 171 o1 186 13 3 06 101

Three splits 165 169 167 jo6 143 122 &6 107

The data on the averages of yields indicate that application. of
nitrogen in one full dose to short term crop, either before planting or at
tillering, is the best. This lends support to the view that all the nitrogen
should be applied in one dose sufficiently early for paddy crop with duration
of 100 days and less. It isalso significant to note that split applications
in three equal doses viz. 1/3 before or at planting, 1/3 at tillering and 1/3 &
week before flowering, do not help in inereasing the grain yield in Lharif
crop. In the case of the rabi crop, the pictare is quite different where two
split application, before planting and at tillering, has given the maximum
yield. In some years three split application has recorded as good or slightly
better yields than two split application. In general, fractional application,
in two or three splits, appears to be more efficacious than single dose for
the rabi crop.

From a study of the results of interaction, it is seen that responses
to per pound nitrogen varies inversely with the number of applications in
the kharif crop. But in the rabi season, maximum response of 137 Ib has
been recorded with two split application of Ammonium ‘sulphate while Urea
registered only 12'5 1b when applied in single dose. Thus the results are
helpful for the better utilisation of the fertilizers that are supplied to
the crop. '
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Summary and Conclusions: The experiment showed that there is not
‘much. difference between Ammonium sulphate and Urea on equal nitrogen
basis. Nitrogen application in single dose before planting or at tillering is
advantageous to Lharif crop rather than rabi. Split application, one half
before planting and the other half at tillering, is the best for the long
duration crop. A portion of nitrogen applied a week before flowering does
not appear to increase the yield of rice, especially in a short term variety,
The response to nitrogen application tends to decline when it is applied in
split doses to short duration paddy.

Acknowledgements: The authors wish to thank the Indian Council of
Agricultural Research for having taken up the problem in Madras State and
for making available the data for writing this article. The authors also
wish to extend their sincere thanks to Sri 8. Arunachalam and Sri 5. Rajaram
who have been associated with this work in previous years.

REFERENCES

MARIAKULANDAIL A. 1957, Manuring of crops. Madras agric. J,, 44: 271-80.

MANAMOHAN LAL, 8, and SURENDRANATH NAIDU, 19063. Efficacy of ammonium
sulphate in split doses. Madras agric. J., 50: 275-70.

AWARD OF Ph. D. DEGREE

‘Thira V. N. Madhava Rao, Reader in Horticulture (on leave)
Agricultural College and Research Institute, Coimbatore-3 has been
awarded the Ph. D. degree by the Indian Agricultural Research Institute,
New Delhi, for his thesis on “Effect of pruning severity and certain
fertilizer treatments on growth, cropping behaviour and fruit bud forma-
tion in Pusa Seedless grapes (Vitis vinifera L.)".

Our hearty congratulations to him,



