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Introduction: The prime objective of soil festing is to furnish reliable
information to the farmer about fertilizer use on his soil. With the view of
obtaining an accurate and suitable soil test method that will eharacterise the
nutrient status of the divergent soils of Madras State, under the different
climatic conditions and crop growth, to the maximum extent, soil test crop

response studies were undertaken on red soils of Coimbatore with ragi as the
test crop.

Materials and Methods: Ten representative ved soils from different localitics
of Coimbatore were selected for green house experiments. The pIl value ranged
from 73 to 86 and the texture varied from sandy loam to sandy clay loam

with the cation exchange capacity from 4701 to 952 m. e./l100 gm. of clay
(Table 1).

A pot culture experiment with ragi (K2 variety) as an indicator crop was
laid out in the green house with treatments NPK, NP, K, NP,K and NP,K and
replicated four times, over a basal dressing of nitrogen 60 Ib. per acre as
ammonium sulphate and potash at 60 1b. per acre as potassium chloride and
phosphorus at 0, 40, 80 and 120 1b. P,O; per acre as superphosphate. Earheads
and straw weights were recorded separately for all treatments.

The soil samples were tested by the following seven phosphorus testing
procedures.

1. Olsen (Olsen, 8. R., Cole, C, F., Watnab, T. 8., and L. A. Dean,
1954)

2. Bray I (Dickman and Bray, 1940)

3. Bray IT (Bray, R. H,, and L. T, Knvtz, 1045)
4, Dyer (Dyer, 1894)

5. Truog .{Truog, 1930)

. Saunder (Saunder, D. H., 1956)

-

Carbon-di-oxide water method (MeGeorge, 1947)
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I'he per cent yield of grain was caleulated as follows:

Yield without added (nutrient) P x100

Maximum yield
Where the yield without added P refers to yield of control 1 ., 'D 1b.:of P 0, pm
acre and maximnm yield refers to yield cither at 0, 40, 80 or 120 1h: per-acre,
depending on whichever gives the highest yield.

Por cent yield =

Results and Discussion: The resulis of analysis for available P by different
methods are given in Table 1. The correlation coefficionts belween soil test”
values and ner cent vield of erain are civen in Table 2.

Tanie 1. Characteristics of soils (red) used for pot cultire sludy in’ soil test crop:
response to applied phosphorus

Cation exchange capacity

Elcetrical e .
S%}P]B Texture pH conductivity _m *_e_ fm_ ljlﬁg—mds_
' millimhos/em oil ~dlay
1. Sandy loam 80 1-1 194 T72:12
2. Sandy clay 70 1-1. 252 72-41
3 Sandy clay loam 76 0-2 13:0 4701
4, Sandy clay loam 81 03 16-3 H4-43
5. Sandy clay loam 81 0-2 22°1 85-16
6. Sandy loam 73 0-2 114 045
7. Sandy loam 76 0-2 147 76-06
8. Sandy loam 70 0-2 ' P
9, Sandy clay Toam - 83 0-3 2141 7440
10. Sandy elay loam 86 023 92-7 0520
Available phosphorns in P and per acre
b = - =
52 %2 GE 2R 5% 2% LE Percentyield
E'E & E éé {:'g E‘é Efﬁ; 5 "'_“g of grain
76 814 133+1 259:0 760 739 1246 72:8 ¢
9-2 10-6 125-8 3000 340 415 2§ 707
19-2 224 02-2 175-0 280 530 84 547
11-6 11-2 Gd-3 224-0 1000 323 56 87°H
108 252 489 2100 420 508 727 738
240 25:2 47-2 133+0 1160 62-3 405 60-1
172 336 447 1120 200 438 120 684 -
11-2 182 30-4 2030 160 3689 56 63-7
2972 61-5 123:0  280:0 . 1260 277 266 307

152 377 685 21T0 640 461 . 978 731
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“Taprr 2. Correlation co-efficient of soil test for phosphorus with response
of ragi to added ‘P’

“rt wvalues

Soils of CEC 47 to 952 m. e, per 100 gm. clay

S. No. ~ Method
(10 soils) (8 soils) (7 soils)

1. QOlsen 4 002 + 007 i
2 Bray-I + 006 + 0-66 + 0747
3. Bray-IT + 044 + 0-64

4, Truog <+ 0-36 + 065 4 0-757%
5, . Dyer + 020 + 036 + 0-916%*
6. ‘Saunder —0-30 —0-28

7. CO,-water — 024 — 026

** Bignificant at 1 per cent Im‘rel} Differences are not statistically
* Significant at 5 per cent level significant.

: The suitability and adoption on a practical basis of methods for evaluating
soil P status is dependent in no measure of their ability to predict the response
to P in terms of crop yield, under field conditions. It is to be admitted that
simple laboratory extraction of readily soluble P lacks the unifying effect of
integrating the mnumﬁmble interrelated factors that condition the uptake of
P, plant growth anﬂ yield in the field. Some of these factors are moisture,
temperature, aeration, soil physical properties, pH, nutrient status, biological
activity, nature of erop, cultural practices and incidence of pests and diseases.
Correlation between soil P and the crop performance is subject to suffer in the
presence of these varying factors. But in pot experiments such variations are
largely minimized if not wholly obliterated. -

The amount of phosphorus extracted by different extractants depends
upon the different native forms of phosphorus in the soil. In attempting to
compare the different soil test methods on various types of soils as distinguished
by their reaction, Bingham (1962) recorded that acid soils vield comparable
values by number of methods while the milder extractants were suitable for
neutral and alkaline soils. Sen Gupta and Cornfield (1963) observed that in
calearcous soils none of the methods for assessing availability of P was very
precise. Van Diest (1963) reported the quantities of phosphorus extracted in
the various laboratory tests were little affected by presence of limestone. Vittal
Rao and Krishna Rao (1963) in their studies with three methods viz., Truog,
Bray and Olsen with paddy as test erop, found that all the three methods are
efficient in extracting available P,0, in soil and significant correlations were
obtained both for per cent yield of grain and per eent yield of phosphorus,
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While the methods of Saunder’s and CO, water gave anegative; dorrelation,
the remaining methods gave a positive uarrclatmn However, nono: of thu_
co-cfficients were significant when all tho ton soils were canaxderet] Tlm co-
efficients showed considerable 1mprnvemeut when = cight soils havmg n&tmn'
exchange eapacity of above 72 m. e. per 100 gm. of clay were considered, exoept
in the case of Saunder’s and CO, water methods. The co- eﬁicmntﬂ reached a
level of significance of one per cent for Dyer's method and-five Imr can‘b for
Truog's when a high testing soil was omitted. Bray I method gave o correlation

co-cfficient slightly short of five per cent level, swhen a low testrmg soil was
omitted. As pointed out above, Dyer’s method gave the highest cnrrel&tmn
co-efficient sbowing thereby that it was the best suited for soils under study.
However, this method cannot be adopted as a quick test. Although thn-:t method
gave the co-efficient of determination of BH per cent this was not auﬂc-a.hla for the
soil testing as a rapid soil test. The noxt best was Truog's method which gave a
co-efficient of determination of 58 per cent which was good enough. Venkata-
chslam, Subramaniam and Kamalam (1963) observed that for soils having high
cation exchange capacity Truog's and Bray’s methods were suitable with paddy
as the test crop. This study pointed out the suitability of Truog's -method and
probably Bray’s method also with ragi as test crop.

In obtaining a significant correlation two soils of cation exchange capacity
4T and 54 m. e. per 100 gm. of clay were omitted: Based on the experience with
the paddy soils reported by Venkatachalam et al (loc. cit.) it ‘was presumed that
the soils with cation exchange capacity of 40—45 m. e. per 100 gm. of clay might
probably fall in the category of high cation exchange capacity soils. However.
in this study the soils with 47 and 54 m. e. per 100 gm~of clay did not fit into
the correlation. Only soils with cation exchange capacity 72 m. e. per 100 gm.
of clay and above have fitted in the correlation. It seems, therefore probable,
that the line demarcating medinm and high cation exchange capacity soils will
have to be moved higher up in the seale to about 70. This seems to be in line
with the theoretical caleulations. '

Summary and Conclusions: Correlation studies were conduected on red soils
of Coimbatore with ragi as the test crop to determine the best method of
estimating available phosphorus on these soils. Ten soils covering a pH range
of 7'3 to 8:6 and texture of sandy loam to sandy clay loam, with cation exchange
capacity of 47 to 95 m. e. per 100 gm. of clay were used. Pot culture studies
with K2 ragi was conducted to defermine the response to added phosphorus:
Data on grain yield were used to caleulate per cent yield as suggested by Bray
and was used as the response index. The soils were tested by Olsen, Bray I
and IL, Trvog, Dyer, Saunder and CO, water methods. The soil fest values by
these miethods were correlated with -the per cent yield values. It wag observed
that for seven out of ten soils studied, with Cation Exchange Capacity ranging
from 72 to 95 m.e. per 100 gm. of clay, Dyer’s method gave a corrélation
co-efficient of 0916 significant at one per cent level followed by Truog’s method
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(rj = 0-757) significant at five per cent level. Bray I giving an ‘v’ value of 0-747
which s slightly short of significance at five per cent level can be considered

‘promising.
From the above, it is concluded that for the red soils of Coimbatore having

high cation exchange capacity (on clay basis) Truog’s method scems to be the best
rapid soil test for available P followed by Bray-I method which is also promising,

Dyer’s method although not suited as o rapid soil test is superior to both
Truog and Bray-I methods.
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