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Trends ‘in N uptake in paddy grain

by
A. N, SIVAPPAH', M. GURUSWAMY?, V. LAKSHMANAN
- and A. K. SADANANDAM ¢

Introduction: ' Tt is well known that rice ‘yield in India and South East
Asia, countries is very low (Basak, 1956). While Jow doses of N give conside-
rable yield responses {Basak 1956, Basak et al. 1957 and 1960 and Basak and
.I\lemme, 1959] higher doses of N uver 40 Ib ‘per acre are seldnm effective
(Ghose er al, 1956, Mariakulandai, 1957). Crop yields' are generally l:nndmuned
by soil N content (Jenny, 1941). While tropical soils aré low in organic
matter .and N reserves, failure to secure commensurate yield responses to
heavy N application, seems to be a paradox.(Basak,1962). So rice production
cannot be boosted merely with larger fertilizer production in these. countms in
the absence of a solution to this problem {Basak 1962).

In a review of the efficiency of f eruhzer usage and soil characteristics in
South East Asian. countries, -it was. indicated that the variety of rice grown
in these countries was a poor consumer of N both in absolute amounts and in
its efficiency of ufilization in grain production (Dierendonck and Van, 1960),
The implication was the response to N is a characteristic governed by genetic
constitution of the variety grown and was therefore hardly amenable 10
improvement by fertilization (Basak, 1962). However, the japonica rices and
various japonica x indica selection tried in India showed no superiority over
local indica selection (Ghose et al. 1956). Tt is frequently mentioned that indica
varieties are more active in N uptake during carly stages of growth than
Japonica varieties and that this is inversely related to N responsiveness. In a
comparison of Peta and IR 8 it was concluded that active N uptake per se at
earlier stages of growth, is pot necessarily associated with low N responsiveness
of a variety (Anon, 1966). Again in a comparison of tall and dwarfl indicas
and ADT 27 for N response, most varieties were found to yield their best at
60 kg N/ha. Reduction in grain yield at high levels of added N was drastic
for weak-strawed varicties or selections such as ADT 27. Tt was concluded
that tall weak-strawed tropical varietics are lower yielding in any season than
dwarf indicas (Anon, 1966).

CO 25 is a selection from CO 4 and ADT 10 crosses, ADT 27 is a
selection from Norin § and GEB 24 crosses. The trends in N uptake in grain
of these two selections are reported and compared here,
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Materials and Methods: = A complex fertilizer trial consisting of two levels
of green manure (0 and 5000 Ib/acre) five levels of N (0, 20, 40, 60.and-80 Ib
Nyacre), three levels of P (0, 20 and 40 Ib of ch}sfacm] and four levels of K
(0, 20, 40 and 60 1b of K;0)/acre) rcphnatcd twice was’ Taid in the- strip plot
design for threc seasons (1965, 1966 and 1967) in wetlands of Central Farm,

Coimbatore. . CO.25 was tested in the first two seasons and' ADT 27 in
the third year. .

Results and Discussion: CO 25: In 1965, N uplakc in grain was mﬁuenced

_b}- N fertilizer alope and the cumbmﬁlmn GN In the sccc-nd -year ssmllar
results repeated (Tablc l]

‘The overall trend was examined employing orthogonal polynomials,
“The ‘whole trend is considered 1o be quadral:-:: eventhough the initial trend
‘would appear linear (Fig. 1). - Tt would _appcar that 'CO 25 could not utilize
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-~ efficiently added N beyond 50.1b Nfacre. This indication is in line with earlier
. «work with similar strain (Ghose.et -al;:1956; Mariakulandai, 1957;:Dierendonck
and Van, 1960; Basak, 1962 and Anon, 1966),
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TasLe |, Mean values of N uptake in grain in.kg - CO.25

No N Ne Ny N SE. ' CD.
1965 | R . ‘ 3 | '
GO 8,48 1175 12.06 12.60 13.86
GI 1314 1242 12.62 1260  fo16 - - 038 - 1,078
AR RO ' . i - ¢ oy $
Mean' 10,81 12,08 12,34 12,60 1200 021 0.763
1966 |
GO ' 7.70 11.24 11.34 1229 11.82
Gl 1036 1116 11.03 1146 1003 - 042z . 1245
Mean 0,03 11.20 1118 11.87 10,02 0313 0.880
1965 and 1966
GO 8.09 11.49 1170 1245 12.84
Gl 175 ' 1179 1183 - 1203 10.09 0.412 1312
Mean 9.92 11.64 11.76 1224 1147 0.292 0.929

ADT 27: The trend of N uptake in grain for the japonicaXindica
selection was different. N uptake was influenced by N fertilizer and combina-
tions GN, GP and NP significantly (Tables 2 and 3).

TasLE 2. Mean values of N uptake in grain in kg ADT 27

No Ny Ny Ns Ny S.E. C.D.
1967
GO 10.09 14.30 1500 © 1595 17.59
GI 1132 1443 1345 1507 1724 oy
Mean 10.71 14.37 14.23 15.56 1742 0.245 0.690
Po 10.70 14.90 14.98 16.22 16.32 3
Py 0,83 14.80 13.92 14.50 17.22 0.425 1196
Ps 1158 1340 1378 1587 1871

Tasie 3. Mean values of N uptake in grain in kg ADT. 27

Po P Py S.E. C.D.
GO 1439 T 1420 © 1536 e
GI 14.86 13.04 14.18 0.268 0.757
GO = No green manure No=NoN
GI = 5000 !b[acre green manure ~ N; = 20 Ib N/acre
Py = No P:O; " N! = 40 "
Py = 201b PyOs/acre Ne =60 .,
Py = 40 1b P.OJacre Ny=80

Note: The mean values in kg have been coded for convenience of expression, To convert
into kgfacre divide by 0.84, '
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The effect of added N in N uptake.is linear (Fig. 2). It would indicate
that ADT 27 is able to utilize added N efficiently “at “higher ‘doses, ‘Green’
manure and P influenced N uptake, in combination with N or in combination
amongst themselves, Their independent effects were not significant. The effect:
of green manure with no N is marked, with increasing levels 'of added Ny this;
effect fades away. Bur the effect of added N is. quite predominant both'in,
the presence and absence of green manure. The eficct of added P is marked at
the highest level of added N and vice versa. In the presence of P, the effect
of green manure is little pronounced.

Fig, ..
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Comparing the N uptake trends in CO 25 and ADTZ’I '__'grain under
similar conditions, it may be inferred that the japonicax indica selection had
shown better potentialities in terms of utilization of added N as reflected
by the linear trend while CO 26 had exhibited an overall guadratic trend.
Besides in ADT 27 the complementary effect of P in N upfake, is also seen’
whereas such a trend js absent in CO 25, These trends are-in line with
similar tests (Anon, 1966 and Basak, 1962),
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_ Summary and Conclusions: The N uptake trends in two varicties CO 25
+ and ADT 27 are presenied and compared, The response in N uptake in CO 25
grain due to added N is quadratic. . In ADT 27 the trend is linear. Besides, in
ADT 27, the complementary effect of added P in the presence of added N is
also indicated.

Acknowledgements: The authors are grateful to Dr, D. Raj, Professor of
Soil Science, Thiru V. Srmwasan Paddy Specialist, Thiru R. Soundararajan,
Soil Chemist and Thiru K. A, Seshu, Lecturer in Statistics for their guidance
and criticism of the work reported.

REFERENCES

Aoon. 1966, Annual report IRRI, Philippines.

Basak, M. N. 1956. Effect of bulky urgaﬁic mantre on the nutrition of rice.  Indin Soc,
Soil Sei., 4:95-103.

1962, Mutrient uptake by rice plant and its effect on yield. Agron. J,, 54:373-6,

, T. Dutt and D. K. Nag. 1957. Effect of bulky organic manures on the nutrition of
rice. I, Effect of mixed forms of nitrogen on vield. Indian Soc. Soil Sei | 5 : 55-63.

and A, W. Klemme, 1958, Effect of manurial treatments and times of planting on
rice production in different soil types in West Bengal, Agron. J,, 51; 565-8,

, P. K. Battacharjec and 5, K. Sen, 1960, Effect of supplementing phosphate and
potash with nitrogen on the yield of water logged rice. Indian J. Agr. Sci., 30 : 272-80.

and Roma Bhattacharya, 1962. Phosphate transformation in rice soil. Seil Sei,,
94 : 258-62,
djerendonck, F. and J. E. Van. 1960. The trend in world fertilizer consumption and the

efficiency of fertilizer usage in South East Asia in view of some major soil fertility
characteristics centre D.E. Twde De La Asote Secretariate Geneva.

Ghose; R, L. M., Ghatge and V. Subramanyam. 1956. Rice in India, ICAR, New Delhi.
Jenny, H. 1941, Factors of soil formation. Mc Graw Hill Book Company Inc., Mew York,
Marizkulandai, A. 1937, Manuring of crops. Madras agric. J., 44:271-80, 337-42 and 501-28,

"AWARD OF Dr. A. L. MUDALIAR PRIZE

Thiru P. VEERASEKHARAN, Assistant Lecturcr in Botany, Agricultural
College and Research Institute, Coimbatore, has been awarded the Dr. A. L.
Mudaliar Prize of the University of Madras for securing the First rank in the
M.Sc. (Agriculiure) examination of May 1969, -Our hearty congratulations
to him;’



