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"Uptake Pattern in Relation to Form and Time of Application of
Nitrogen for Rice

D. R. THIRUNAVUKKARASU!, K. K. SUBBIAH" and T. R. SRINIVASAN®

A study was made to find oul the uplake pattern of rice |R.20 under moderate

layel of nitrogen in refation to the time of application as well as lorm of fertilizers.
The result shows that the nitrogen content increased after each split application and

there was a general drop in  the nitrogan

content at  around 67 days after

transplanting due to transiiion phase from vegetative to reproductive phase. The nitrogen
uptake followed the {rend of dry matter production and nitrogen content.

High vielding wvarieties generally
absorb more N, P and K than tall impro-
ved varieties.

Murthy and Narasingh Rao (1971)
observed that the total N content in the
plant was high with late application of
N i.e,, when N was top dressed rather
than applied basally. He also observed
that the percentage of fertiliser N in the
plant appeared to decrease with age of
the crop. Chaplin (1972) obhserved
that grain yield increased with N uptake
at flowering stage upto approximately
120 kg/ha but decreased when uptake
exceed this level. Grain vyield was
reduced when grain content of N exce-
eded approximately 1.5 per cent. High
N uptake at flowering was presumed to
lead to depletion of cerbohydrate reser-
ves during the critical grain ripening
phase.

Based on N!'* studies, Patnaik
(1965) reported that fraction of plant

N coming from fertiliser was rela-
tively high (about three fourths) early
in the season but decreased to as little
as one fourth as the season progressed.
Total N uptake and uptake of terliliser
N were high for thie 112 kg/ha rate than
56 kg/ha rate. Ramanathan and Krishna-
moorthy (1973) recorded high degree
of nutrient uptake with increase in ferti-
liser level in case of IR 20.

From a study of the review it could
be seen that quite extensive studies
have been made on the uptake psattern
of rice in relation to nitrogen dose.
However, with the introduction of slow
release fertiliser a more detailed study
can be considered to be a gap for the
increaced elficiency and grain produc-
tion.

MATERIALS AND METHODS

With a view to findout the uptake
patlern of Nitrogen, a trial was conduc-
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ted during Kharif seasons of 1972 and
1974 at Tamil Nadu Agricultural Univer-
sity, Coimbatore with variety IR.20.
The details of treatments are furpished
in Table 1.

TABLE |. Delajls of Trealments
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“ Sulphur coated uren (SCU)
—+ Shellac coated urea (LCW)
(e Neem oil + Urea
* lzo Butylene Diurea (1BDU)
In the Ist year thers wos only 15 ireaiments

excluding IBDU which was included only in lind
yaar.

The soil type was clay loam low in
available N, and medium in phosphorus
and potassium.

The design was randomised block
with four replications. For assessing

fyal. #5, Ma' 1

the nitrogen uptake, four hII;:: ware,
pulled out from each plot, driad.inoven
the dry matter was assessed. From this
nitrogen content was estimated by wet
digestion method sugoested by «_.{onnida
er al. (1971), The perontags of nitro-
gen was multiplied by dry matier 1o get
total nitrogen uptakn, The uptake esti-
mation was done once in 10 days, At
harvest nitrogen content in both grain
and straw was separately estimated
and uplake computed with correspgon-
ding dry matter,

RESULTS AND DISCUSSION

The data on the nitrogen content
and uptake of nitrogen at 10 days inter-
val are furnished in Tabkle il to V lor the
two seasons,

N CONTENT OF THE PLANT

The data presented in Table 11 indi-
cate that the time of application aof N
had significant influence on tha N zbs-
orption by the plant. When sinale dose
of 50 kg N/ha was sppiied as basa)
dressing, there was moderate absorption
of N which was 1eflected at 20th day
itself. This trealment recorded the
highest rate of absorption. There was
slight increase in the N content when |
was applied 7 days before panicle initi.
ation indicating a second highest poak

In the case of two splits the N con
tent was significently improved imme
diately after the application of N o
each dose, In all the vases there wa
a general drop at 60th day which |
exactly the transition period betwee
vegetative and repreductive phases z
the panicle initiation was around 6
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TABLE 11, N9 plant— 1973

10th  20th  30th  40th  BOth  GOwth 70t BOth  90th At har
Day vest
- 14 0.82 170 1.37 1,09 1.08 1.00 0.66 0.59 0.60 0.62
2 177 2397 176 150 1.02  1.06 1.23  1.07 0.74 0.85
3 1.69 2.6  2.20 162 1.07 121  1.20 0.64 0.71  0.82
4 207 249 232 1.83 100 1.15 0.92 0.68 0.64 0.70
5 .82 2.85 216 2.01 0.89 1.30 1,02 0.78 0.62 0,78
6 1.6 2.43 232 175 110 _1.01 088 073 0.65 0.79
7 1.24 2,00 2.20 2,01 1.07 410 199 0.73 0.88 0.83
8 12600 2.08 207 179 120 1.00 1.29 0.69 0.76 1.24
9 150 2,26 172 169 1.27 1,10 1.28 0.90 0.81 0.90
10 1.41 1.8 1.70 2,00 1.27 1.25 0.82 0.62 0.81 0.91
1 1.62 2.38 1.80 2.01 1.20 150 099 073 062 0.84
12 1.88 238  1.97 160 110  0.99 2256 0.82 074 0.90
13 1.86 130 1,77 1.75 110 1.52 1.00 085 071 0.90
14 070 1,76 203 200 106 1.07 0.89 069 088 001
15 1.87 270 217 1,62 1.38 127 0,88 067 0.22 0.78
S. E. 0.07 0.3 0.11 009 0.08 0.07 0.2 0.07 0.05 005
. D. 0.20 0.38 0.30 0.27 0.24 020 0.34 020 015 0.14

days after transplanting. Although the is discussad in later section. Such

65th day was the panicle initiation day,
the actual change in the- physiological
process of panicle initiation would have
started by around 60th day. This obs-
ervation of low N content is in confir-
mity with Matsushima (1969).

After the panicle initiation stage,
all the treatments recorded increased N
content except T, and T, upto a week
time. This indicated that when the
second split application was delayed to
7 days to panicle initiation or at panicle
initiation the same would have been
absorbed effectively, This is reflected
in the dry matter production alse which

increased growth would have caused a
dilution effect and reduced apparent N
content.

In the case of three splits, it was
noticed that application of N at panicle
initiation did not effectively increased
the N content.

DRY MATTER FRODUCTION

The estimate of dry matter produc—
tion was done at an interval of 10 days
after transplanting.

The dry matter production increa-
sed after basal application of N, the
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TABLE 111, NY Plant — 1074
10th 20th  30ih 46th  50th  BOwth  ¥Oth  86th  GOih AL hare
Day VB
1 1.02  1.90 1.4 1.28 128 122 0.81 037 070  0.70
2 ;1.8 297 196 172 126 1.26 148 1.27 084 0,92
3 1.80 2.38 2,27 186 1.29 1.43 144 084 08 008
a 228  2.68 256 2.03 123 136 114 0.8 004 077
5 214 315 2,38 224 1.09 1517 122 088 .72  0.85
6 1.86 2,66 252 189 1.23 1.26 116 0.93 070 0.58
7 1.44 2,20 242 221 137 1.32 118 095 0.2 0.80
8 1.44 234 2328 1,99 1.40 1.22 166 094 088 0,95
9 1.75 2.48 192 1.89 1.47 1.30 150 1.08 0.91 (.04
10 1.61 217 1.92 2.17 1.58 1.47 1.02 1.13 .01 1,09
11 1.83 259 203 221 144 175 116 082 072  0.88
12 2.08 2.38 217 182 137 116 245 098 0.84  0.65
13 203 150 197 1.96 137 197 1.46 102 081  1.00
14 0.98 186 227 214 126 133 108 1,05 0.98  0.85
15 2.07 294 238 1.82 158 158 119 089 0,72 0.83
16 2.07 334 229 191 154 137 191 089 074  n.80
S. E. 0.08 044 013 009 008 008 001 011 005 0.07
C. D. 0.23 040 037 024 022 022 004 030 0.13 01§

quantity being higher under entire dose
of N as basal. The general efiect of
application of each dose was seen after
20 days. In all the cases, there was
steady increase in the total guantity of
dry matter accumulation. There was
not much difference in the behaviour
of the slow fertilisars as well as straight
fertilisers on the dry matter accumu-
lation.

On the rate of dryv matter produc-
tion, it was.seen in general that a very
high rate was observed between 60 and
70 days and at 80 and 90 days. Further,

it was noticed that in general, the dry
matter production rate was higher at all
stages when the N was applied in wo
splits.  Under three splits it was steady
but the rate was lesser comparecd {o
single and two splits. The traatment
T, recorded higher rate o dry matter
production upto 50th day as compared
to other treatments. This can be mainly
attributed to the application of entire
dose of fertiliser at planting. On 1he
other hand between 50 and &0t day
the maximum of 1611 kg per hectare
was recorded in T, which receive N in
two splits of 26 kg N per hectire at
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TABLE 1V, Uptake of N kgfha — 1973,

10th  20th  30th  40th  50th  BOth  70th  BOth a0th At

Day harvest

1 0.31 1.87 246 523 6.91 19.00 17.16 1597 24.74  26.39
2 0.83 471 7.36 18.02 17.14 30.45 80.99 40.91 8589  51.65
3 0.88 3.29 833 18.53 1626 27.50 31.33 24.61 36.96  47.97
4 123 424 819 19.57 14.23 14.84 22.69 26,48 32.06  37.68
5 093 3.8 602 17.06 9.97 2210 24,99 31.98 33,53 47,05
6 081 315 4,64 10.64 878 1925 2291 3254 30,88 47.22
7  0.4B 1.82 3.65 10.21 7.8 2310 56.05 26,82 40.48  50.66
8  0.47 146 3.62 968 857 21.07 3072 1871 3512  68.65
a  0.69 224 _ 284 879 8.62 24,49 2816 29.48 41.77 5508
10  0.60 1,96 2,50 9.01 7.65 21.38 2045 1913 37.91 51.57
11 0.78 2,59 4.90 12.70 1014 23.82 28.18 20.81 30.59  45.73
12 1.06 2,94 7.46 13.42 1226 16.20 52.45 27.40 36.32  52.86
13 0.85 1.43 472 1413 11.86 36.91 25.80 30.60 30.03 52.52
14 028 211 556 16.64 11.76 20,17 2453 2415 37.25 53.04
15 126 4.85 590 13.28 14.81 36.63 35,62 31.58 37.82 52.28
SE 311 045 091 3.31 303 439 3.5 770 425  4.87
c.0, 032 1.28 2.60 9.43 8.64 1251 10.01 21.93 1210  13.88

tillering and 25 kg N per hectare at
seven days before panicle initiation.
However, the rate of dry matter accumu-
lation was higher in T,, during the later
stages. The T, which receive the
same quantity of 50 kg N at tillering
and at panicle initiation would have
induced a high rate of grain formation
during later stages as discussed earlier.
This is also indicated by the production
of grain being higher in this particular
treatment.

The total nitrogan uptake was incr-
eased considerably with increasing level

R4y

of nitrogen, In case of the rate of up-
take, it was observed thatat 50 kg levels
the same was found to be higher at all
stages. In all the cases, these two peaks
of uptake one around 50-60th day and
the others at grain maturity stage. In
the present study. the panicle initiation
stage was found to be around 63 days
from sowing during which period it js
said that the nutrient absorption is likely
to be at its minimum (Matsushima,
1969; Rajasekara and Morachan, 1974),
The higher rate of nitrogen uptake
under 50 kg level can be attributed to
the greater availability of the same due
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{Voy. 64, N:,Ov-i."

TABLE V. Uptake of N kg/ha — 1874

S0th At hor-

10th 20th 30th 40th 50th 60th 70th 801h
day vest
1 0.49 2,66 2.57 5.20 8.30 23.83 22.31 21.85 29.66 40.40
2 0.10 5.02 5.78 21.80 22.00 29.80 33.46 51.86 43,42 08.42
3 1.30 3.83 9.14 20.20 19.70 18.39 40.01 34.82 44.91 70.80
4 1.33 4.88 9.18 21.80 18.40 18.63 29.35 37.58 59.01 62,00
5 1.24 4,39 - G6.53 18.40 12.30 26.82 31.61 42.38 40.47 62.79
6 0.93 3.72 5.24 12.30 10.00 25,38 38.32 43,78 37.08 66.62
7 0.68 2.16 4.18 11.30 29.33 22.09 35.61 36.61 A7.38 68,78
8 0.67 3.04 4.03 10.80 10.20 26.30 39.44 32.02 43.23 69.13
8 0.87 2,7 3.44 10.70 10,50 34.16 35.33 37.13 48,10 60.29
10 0.87 2.30 3.06 10.80 9.60 26.26 27.03 36.57 456.70 69.29
11 1.01 2.93 4.31 14.20 12.30 29.19 25.68 25.28 26,64 50.36
12 1.30 3.99 10.48 15.30 15.40 19.656 32.14 34.95 43.76 G6.95
13 1.14 2.10 5.33 15.80 16.90 , 31.34 30.93 38,55 36.05 68.18
14 0,48 4.18 6.42 17.90 13.90 26,11 30.25 38.37 41.68 72.61
15 1.37 5,47 6.52 14,90 17.70 48.99 50.63 44.00 46.46 76.08
16 1.35 4.41 8.48 27.70 30.50 24.64 25.76 27.81 31.47 73.37
S.E. 0.3 0.47 0.98 3.2 3.49 3.88 3.62 8.21 4,08 5.16
C.D. 0.36 1.33 2.80 9.95 2.94 11.04 10.30 23.39 11.56 14.70

to the different forms of nitrogen as
well as split application over which ths
mean uptake was arrived at for the dose
response.

On the effect of time of application
it could be seen from the data presented
that split application is generally favour-
ably increasing the uptake of nitrogen.
Chaplin (1972) observed that when the
same quantity of nitrogen was applied
in more splits, there was steady increase
in the nitrogen content and uptake than

single doses,
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