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Studies on the cffect of Graded doses of Nitrogen on the
Yield Potentials of popular Ragi (Eleusine Coracaria Gaerin.)
strains of the Madras State®

by
B. KARUNAKARA SHETTY ! and A. MARTAKULANDALY

Synopsis: The responso of the short duration straine of Ragi to
the application of graded doses of nitrogen.was studied in an experiment
during the 1000 season. The results are discussed in this paper.

Iotroduction: In view of the need for fixing the optimum dose of nitru’g’en for
the short duration varieties of Rag1 released in the Madras State, for stepping up-
the production per unit area, it has been attempted tdfill up the presentgapin the
knowledge about the nitrogen requirement of this 1mpnrtant food erop. Xrishna.
Rao and Nambiar (1952) have reported fhat millets respond very well to
manuring. DBernad and Duthie (1953) reported that application of  nitrogenous.
fertilizers greatly increased the yield of millets in ast Africa. Popoy (1952)
reported the existence of differential varietal response to manuring in millets.
Response of ragi to organic and inorganic manuring was studied in detail at.
Coimbatore and Palur during 1930-40 and appreciable inereases have' been
reported due to the application of nitrogen as farm yard manure, compost,
ammophos and ammonium sulphate (Anon 1944), Application of town compost.
to supply 26 Ib of nitrogen per acre increased the yield of ragi by 278 1b per acre
in Orissa (Acharya, 1048), Narasimhamuithi (1952) reported that highest }Tlﬂld
was obtained at 50 Ib nitrogen per acre in the form of groundnut cake.

Ragi responded very well to higher doses of nitrogenous fertilizers at four
stations in Bombay State where increased yields from 21 to400 per cent where
obtained (Chavan and Shedge, 1955 and 1958).

Willimott and Anthony (19568) reported that 76 1b. of nitrogen per acre
gave significant increase in grain yield of ragi on a dark sandy loam in Sudan
while 38 |b nitrogen increased yields only slightly. An increase of 430 1b of grain
per acre from plots receiving 30 Ib nitrogen over that of 15 lb- mitrogen was
obtained in Hebbal (S. 8. 8., 1960).

Materials and Hfethods: The experiment was laid out at-the Central Farm,
Coimbatore during 1960 main season, Three short duration varieties viz.,
AKP. 2, E.C. 4728 and Co 7 were selected for study. The varieties mentioned
above were tested with six equispaced doses of nitrogen (as’ ammonium sulphate)
ranging from 0 to 100 lb per acre over a basal dressing of 20 Ib P, 0, and K0
and five tons of cattle manure. The yield data were subjected tn sﬁntlatacnl
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ﬂnn};ﬁ*ﬂiﬁ acoording to the method followed by Panse-and Sukhatme (1957) for split
plot design. The fitting of the response curves as they are called was done by
the methods of Orthogonal Polynomials as descubed in Gouldon {1959) and Fisher
and Yates Tables (1948),

Results: The results of experiments were statistically analysed and
significant differential response of varieties to manuring was observed.

1. Yield of grain:
(a) Comparison of Varieties:

Varieties M;ri‘;nﬁ';:‘fhf’f S. T. of Mean C. D. (P=0-05)
AKP, 2 12211
E. C. 4728 1562:8 112:4 259-19
Co, 7 10462

Conelusion: Co.7, E. C, 4728, AKP. 2

The strain Co. 7 is superior in the yield of grain to the other two varieties,
The eulture E. C. 4728 is superior to the strain AKP. 2.

(b) Comparison of levels of mitrogen: '

Levels of Mean acre yield of 3. E. of C. D.
nitrogen ' grain in |b, Mean (P=0-05)
0 1212-7
20 1b. 14286
40 ,, 15427 887 173-85
60 ,, 1687-9 -
80 ,, 1850-7
100 ,, 1737-3
Conclusion:
80 100 60 40 20 0

The results show that while there is response to the application of nitrogen,
the increase in yield of grain beyond 60 Ib, nitrogen is intangible,

(¢) Comparison of interaction effects:

- - 5. E. of com-

Levels of ¥aretien parison of means  C. D,
nitrogen : ~ of N levels in any (P=0-03)
AKP. 2 E. C. 4728 Co. 7 one variety

0 9950 1171-4 14717
20 1166'8 1532-4 "~ 15868
40 1197-9 1625-7 1804-6 153-24 306-48
60 11668 17346 21625
&0 1485-0 16869 2380-2
100 - 1314-6 1625-7 23714
S. E. of comparison of any two variety
means at one level of nitrogen 180-46

0. D. (P=0-05) 37896
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Conclusion !
(i) Varieties Levels of nifrdgién'
AKP, 2 80 100 40 6020, . 0
. C. 4728 60 80 100 40 2000
Co. 7 80 100 00 - 40~ 20.°°0
(ii) Levels of nitrogen Varieties "
0 Co.7, ®.C.4728, = AKP.2
20 Co.7, E.C. 4728, AKP.2
40, Co.7, K., 4728, —~AKP.?2
60 Co.7, E.C.4728,  AKP.?2
80 Co.7, E.C.4728, AKP.2
100 Co. 7 E.

¥

C. 4728,  AKP.?2

Among the three varieties Co. 7 has recorded the greatest resPﬁnae ‘to the
applications of nitrogen, In the case of E.C, 4728 the reapunsa i8 Eigmﬁnant
but there is no marked increase in yield with increase in dose of hitrogen from
20 to 100 1b.

In AKP. 2 the yield recorded against 80 and 100 Ib. nitrogen are alone
gignificantly moere than ‘nonitrogen’. It is also seen that while Co, Tizon a
par with E. C. 4728 at the three lower levels of nitrogen, the former surpasses both
B, €. 4728 and AKDP. 2 at the higher levels, There is evidence that as between
E. C. 4728 and AKP. 2 the former responds better to increase in'the dose of
nitrogen but this trend is not consistant.

Discussion : It is observed that Co. 7 has given significantly higher .yields
of grain over the other two varieties, These results confirm the findings of
Sivagnanam (1960) and Samathuvam (1961) that &, K. P. 2 was inferior to
E. C. 4728 and Co. 7.

Comparison of levels of nitrogen reveals that application. of nitrngen
beyond 80 lb. has not been found to be effective. Progressive inciease in yield
has been recorded upto 80 Ib. nitrogen and thereafter a tendency to decline is
noticed, The studies conducted IJ}' Na.raalmllamumfh‘l. (1952) have indicated a
progressive inerease in yield of lrugated ragi only upto 50 1b of nifrogen.
According to Willimot and Anthony (1958), Panickar (1960) increased grain vields
at higher levels of nitrogen, both organie and inorganic forms, have been obtained.

In this study, interaction between varieties and levels of nitrogen is found
to be highly significant which indicates a differential response of varieties to
levels of nitrogen, The yield recorded from A. K. P. 2'is lower than the other two
varieties at all levels of nitrogen. Though Co. 7 proved to be supérior at all levels
of nitrogen, the yield difference between Co. 7 and E. €. 4728 is not. significant
at lower three levels: Judging from the results of analysis, it is evident that
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eulture B, C. 4728 ia capable of yielding as much as the papulm ‘oY n.t Jower
fertility levels while the Jatter is found to be suitable fof’ h:ghﬁr fert}ht}

conditions to express it full inherent yielding cepacity.

Response curves: The data and results obtained in t'tua ferhhrer expen-—
menk were utilised in finding out the nature or pattern of reRpON&E. of mﬂw!ﬂual
varietics to different doses of nitrogen so that (i) the probable. 31{11& for a gwen
dose of nitrogen conld be more or less predicted and (i) the optimum economic

dose may be determined,

In the rogression analysis under variety A, K. P, 2 it is clear that the trend
of response of this variety is linear and the responge to a given dose of nitrogen is
given by the relation ¥ = 1131-15+4-1:80, where Y = predicted yield and X = dose
of nitrogen. In terms of economic worth, it is seen that app]matmn of nltmgen
is not profitable beyond 20 lb, per acre, as any increase beyond 20 1b.
insufficient to pay away the increased cost of fertilizer (Figure I.)

In regard to 1. C. 4728, on the other hand, the linear pattern of response
is non-significant but the quadratic trend alone. is highly ' significant., The
prediction equation obtained for this variety is Y =1215-624 15339 X~ 1138 =*.

The optimum dose for E, O, 4728 was found to be 39:8 1b. of nitrogen per
acre. As the optimum dose required for msximum economic - production is
within the reach of the average farmer, this strain can be recommended for

general eultivation (Figure II).

In regard to variety Co. 7, both linear and the cubic patiern of response
are significant, but the quadratic is not. The prediction equation obtained is ¥ =
1487-40 - 4:710 x + 0-475 x *= 0:0035°. The optimum dose of nitrogen for this
variety was found to be 77-17 Ib. per acre. Thus, the present investigation® has
established the superiority of Co. 7 with regard to its responsiveness to higher
levels of nitrogen : (Fig 3).

Summary; The present investigation reveals that the strain Co, 7 surpasses
E. €. 4728 and A. K. P. 2 in respect of yield of grains.

As regards response to nitrogen, the strain Co. 7 is the most responsive to
increased doses of nitrogen followed by E, C. 4728. Both strains have registered
more or less equal response upto 40 1b. nitrogen per acre. In. the case of strain
A, K. P. 2, the responses are erratic.

The study of the pattern of responses to levels of nltmgen in the three
strains, by fitting response curves, showed that the response of Co. 7 is linear and
cubic, that of E. C. 4728 is quadmtm only and of AP, 2 is linear un]},r.

The optimum dose of nitrogen was found to be 77- 1'? 1b and 399 Ib. of
nitrogen per acre for Co, 7 and E. C, 4728 respectively, In the case of strain
A. XK, P.2, any increase of nitrogen beyond 20+1b. per acre was found to be
uneconomical.
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~ [Che two important results of immediate practical utility that emerge from
this investigation are :
(i) That under conditions of low nitrogenous manuring upto 40 Ib. per

acre, K, C. 4728 yields on a par with the popular improved strain Co, 7.

(i) that, for getting higher yields per unit area, when more than 40 Ib.
nitrogen per acre are applied, Co, 7 should be preferred.

Acknowledgment: Authors are obliged to Sri X. A. Seshu, Lecturer in
Statistics, Agricultural College, Coimbatore for his help in the statistical
evaluation of the results.
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