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Effect of Continuous Application of Fertilizers and
Manure on the Yield and Composition of Certain Crops-1.
Effect on Ragi (Eleusine coracana)

By
RANI PERUMAL!, L. MOHAMAD GHOUSE?, and R. SUNDARARAJAN:

Ragi forms one of the most important staple food crops in India and yei
enough effort has not been made to assess precisely its response to manures and
fertilizers. The importance of nitrogen in increasing cereal yields is widely
accepted (Lipman, 1932; Karunakar, 1951 and Church, 1956). However,
contradictions in opinions exist on the effect of nitrogen in increasing protéin
content in cereals. Ohlrogge (1949) and other workers opined ' that large
increase in yield in relation to nitrogen was not accompanied by any change or
decrease in prolein, on the other hand, reverse was also irue (Biséel and
Andrews, 1954; Huppert and Buchner, 1957 and Miller, 1958). But instances
at which higher doses of nitrogen decreasing protein content were also met with
(Patterson, 1932). The indirect influence of nitrogen also found by its
enhancing effect on the translocation of P from vegetalive parts to grains
(Bennet, 1939), Besides nitrogen, the effect and usefulness of P and K for
satisfactory growth of Ragi crop have been reported by Govindarajan and
Venkata Rao (1952) Thus a judicial combination of N, P and K was
visualised and recommended for Ragi crop (Mariakulandai, 1960:
Venkataramana ard Krishna Rao, 1961 and Sanyasi Raju, 1952),

The effect of fertilizers on the guality of cereals is another important
factor to be studied carefully. At present then: seems to be'no definite basis
for predicting an increase in prntem content of a crop as.a result of N f‘ernlrzﬁr
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(Miller, 1955), The interacting effects involving nutrient clements in plants
have to be taken into account before any conclusion is made. Hence an
attempt is made in this paper to study the antagonistic and synergistic effects
of nutrient elements N, P, K on the composition of Ragi crop.

Material and Methods: The data taken up for investigation comprise
sixteen years of experimentation conducted in the permanent manurial plots,
Coimbatore. Ragi was cultivated as irrigated crop throughout these years.

Following are the treatments employed. '

Treatments Nutrients supplied in Ib per acre

1, Centrol -

2. N 25N

3. N4+ K 225N + 54.0 K.0

4, NP 225N + 60.5 P:O;
5. N+P+K 225 N 4 60.5 PaO;

6 P+ K 60.5 P.O; 4 530 KyO
7. K 540 K.0

3. P 0.5 P40

9, CM (Cattle Manure) 5 tons per acre i
10, CMR (Cattle Manure Residual)

Fertilizers and manures were broadcast in_one single doe as basal
dressing prior to sowing. N, P and K were supplied in the form of Ammonium
sulphate, Superphosphate and Potassium sulphate respectively. Soil samples
were at 0-9" depth and analysed for their chemical constituents and mechanical
components. After harvest, Ragi grain and straw samples were analysed for
their nutrient concentrations adopting the methods recommended in AOAC
{1960). The efiect of Tertilizers over the yield and nutrient concentrations of
grain and straw samples was studied by the method of analysis of variance
‘after transforming the percentage values into angles. The relationships
‘betwean'yieid and N, P and K concentrations in grain and straw were studied
by finding correlation cocfficients. An attempt was also made to observe the
anlagonistic and synergistic effects of N, P and K in grain and straw samples
through parlial correlation studies.
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Yield: The response of Ragi to manurial treatments studied - over
sixieen yeurs were statistically analysed and the resulls presented in Table 1.

Tasie 1. Mean yield of ragi in Ib per acre

Nu Ni Pu. Pi i“:u K] No CM. S.E. C.D,
. CM
015 1121 623 1413 917 1119 908 1205 355 105

Application of N, P, K and CM have independently increased the yield
significantly, P recording the maximum of all other levels. First order
interactions between years and the various notrients viz,, N, P, K, NPK, and
CM were 2lso studied. Only “years x P’ interaction was significant and
positively linear.

Plant Composition:  After each harvest, the quality of grain and straw were
studied chemically for their nutrient concentration. The effect of manurial
treatments over these elements were stalistically analysed and presented in
Table 2.

Tasre 2. Mean values of N, P and K concentrations in grains and
straw expressed as percentage (transformed values)

Concentration N Ny Py P, Kq K, S.E. C.D.

a) Grain
N 1.32 1.37 1.41 1.28 1.35 1.33 0.007 0.02
P.O; 0.61 0.58 0.49 0.70 0.58 1,61 0.007 0.02
K0 0.63 0.62 0.62 0.63 0.63 0.62 0.010

b) Siraw '
M 1.12 116 1.21 10.6 1.14 1.13 0.011 0.032
P,0; 0.89 0.88 0.84 09 088 089 0010  0.020
K40 1.45 1.46 1.48 14.3 .44 .47 0.014 0.040

. (P = 0,05)

Interaction effect between N and P, both in grain and straw were also
noted and presented in Table 3.

TasLe 3. Comparison of N ¥ P interaction

Ny Ny - 5.E. C.D.
a) Graim N | .
Fa 1.36 1.45 0.014 (.04
Py 1.27 1.28
b} Straw N
Py 117 1.25 0.014 0.06
P 1.06 1.08

(P = 0,05)
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The relations between the grain and straw nutrients with final yield were
studied and the results are presented in Table 4.

TasLe 4. Relationship between yield and the mutrient concentrations

- (n—2)= 58
Relationship , Correlation coefficients (r)

Yield of grain Vs, grainN — D436 ##*

Yield of grain  Vs. grain P40, 0.473 ®us

Yield of grain Vs. grain K.O — 0,070

Yield of grain Vs, straw N — [.52] wes

Yield of grain Vs, straw P.O, 0.295 ¢

Yield of grain Vs, straw K:0 — 0003

*P=005; **Pp=0001

The interactions among nulrients concentrations in grain and straw were
also studied to find out the mode of transiocation of nutrients for grain
formation (Vide Table 5).

TasLe 5. Relationship between straw and grain nutrients.

(n—2) = 58.
Relationship Gnrrel;ninn coeficients (r)

Straw N Vs. Grain N 0,549 s&+
Straw N Vs, Grain P.O; — 0,381 ==
Straw N Vs, Grain K:0 0.169
Straw P.0; Vs. Grain N — (.334 e
Straw P.0, Vs. Grain P:Q; 0,712 wee
Straw P.0: Vs, Grain K0 0.145
Straw K.D Vs, Grain N 0,319 ==
Strawl K0 Vs, Grain P:0; 0.217
Straw K.0 Vs, Grain K.Q 0 249

“P=0001; *¢P=0.00

Discussion: The yield of ragi is found to be increased by the application
cattle manure N, P or K, but the maximum increase in yield is caused only "by
P application. Seasonal vagaries are found to depress the yield. Continuous
application of P not only adds to the soil resources but acts against seasonal
odds as indicated by the significant positive linear relationship between
application of P and years. This explains the non-mobile nature of P which
gets fixed up in the soil and is released to the solution phase based on 1lhe
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intensity and cupucity of the soil phase. The other nutrients N and K, being
more mobile get mostly leached away ol their excess quantity. Caltle manure
which itself is u complete fertilizer increases yield and the magnitude is only
second 1o that of P application. This may be due to the inability of cattle
manure, to meet the immediate requirements of the crop.

The increase of yield due fo fertilizers scems to be due to the increased
uptake of nutrient elements as seen from the Table 2.  But this relationship is
not so simple as interaction effects are noted between N and P concentrations
in both grain and straw. While increase in N concentration is coupled with
decreased P concentration and vice versa, application of P seemsto balance
the N concentration in plant tissues, irrespective’ of N application. - But the
relationships between yield and the nutrient element concentrations expressed
by correlation studies differ in their behaviour in increasing the yield.
N concenirations both in grain and straw bear a negative relationship with
yield, while it is positive with P concentrations. However, this negative
relationship of yield with N concentrations can only be apparent. Nitrogen,
while increasing the vegetative growth gets diluted, even if there is increased
uptake of N. In fact decrease of grain yield per unit of vegetative tissue due
to N application has been reported (Black, 1959). Hence Lhe apparent
decrease of N concentration indicates only increased N uptake and this helps
in the increased absorption of P by the crop. This effect is also found in the
inter-relations of nutrient elements of grain and straw where positive relations
exist between the two fragments for the same nutrient elements N and P and
antagonism betwee them. In fact more of N and P are translocated to grain
from straw for their formation and this is indicated by their higher
concentrations in grains than in straw. Potash application neither seems to
increase its concentration in plant parts nor its concentration is related to the
yield. Perhaps the effect may be indirect such as enhaucing P uptake by
the crop.

Summary and Conclusion: The response of ragi in quantity and quality
due to the continuous application of fertilizers and manure was studied.
Application of CM, N, P or K independently increased the yicld of ragi,
P application recording the maximum of all. Continuous application of P
exhibited a positive linear relationships with years, while other growth factors
had no effects over years. Application of N and P fertilizers influenced their
concentration in plants positively, while interacting with each other negatively.
The apparent negative relationship of N concentration with yield denoted only
the dilution effect due to increased vegetative growth and increased uptake of
N only helped to the increased absorption of P for increasing the final yield.
The effect of potash over yield was indirect as it increased the P absorption by
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the crop. Though CM increased the yield of ragi, the magnitude was only
second to that of P application. Thus CM with P may be a better manure than
NPK fertilizers lor increasing the yield of ragi,
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