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AVAILABLE NUTRIENT STATUS OF SOME RED SOILS (ALFISOLS)
FROM DIFFERENT REGIONS IN KERALA*

Betty Bastin and V.K. Venugopal
College of Horticulture, Vellanikkara 680 654, Trichur, Kerala

Soils with red colour occur extensively in the tropics and have great
potentials for crop production. In Kerala, deep red soils- (Alfisols) occur
in patches as catenary sequences associated with soils having a laterite pan.
These soils occur in the upper midslope positions in the midlands regions of
Kerala (Venugopal, 1980). Some studies based on isolated sampling sites have
been reported by Nair (1 973) and lyer (1979). The present investigation involves

study of red soils occurring in different regions of Kerala State with soil series as
the basis.

Materials and Methods

Soil samples from 0-15 cm depth were collected from widely distributed
areas within a soil series, from sixty sites belonging to six soil series, identified and
mapped earlier by the Soil Survey Unit of the Department of Agriculture, Kerala
State. The particulars of samples collected are presented in Table 1.

The air dried 2 mm sieved samples were analysed for available nitrogen by
the alkaline permanganate method (Subbiah and Asija, 1956). Available P,O, was
extracted with Bray 1 and determined bythe molybdophosphoric acid method
outlined by Jackson (1958). Available potassium was extracted using neutral N
NH,OAc and determined using a flame photometer, pH and electrical conductivity
were measured as per Jackson (1958). Phosphorus fixing capacity was carried
out by the method of Hesse (1971). Micro-nutrients viz., iron, manganese, zinc
and copper were extracted using DTPA (Lindsay and Norwell, 1978) and di-acid
(0.05 N HCI + 0.025 V H,S0,) proposed by Perkins (1970) and estimated using an
atomic absorption spectrophotometer.

Results and Discussion

The available nitrogen, phosphorus and potassium content of the soils
(mean and range values) are given in Table 2.

The available nitrogen was highest in Kunhimangalam series followed by
Bharanikkavu, Chirakkal, Beypore and Cheriniyoor series. The lowest content was
recorded for Vellayani series. The soil test rating indicated that available nitrogen
was low to medium in Vellayani, Cheriniyoor and Bharanikkavu series while it was
medium for all the other soils under investigation.

*

Forms a part of thesis submitted by the first author for the award of M. Sc. (Ag)
degree of Kerala Agricultural University, 1985
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Table 1

Details of the soil samples collected

Samples

collected Soil series Location
10 Vellayani Trivandrum
10 Cheriniyoor Quilon
10 Bharanikkavu Quilon
10 Beypore Calicut
10 Chirakkal Cannannore
10 Kunhimangalam Pilicode

The Bray 1 phosphorus of all the soils was in general high, the maximum
being recorded by Beypore series and the !owestin Kunhimangalam series. The
soil test ratings were high for all the soils under investigation. The NH,OAc
extractable potassium recorded the highest value in Chirakkal series varying from
12.09to 113.58 ppm while the lowest content was observed in the case of
Kunhimangalam series. The soil test rating indicated low levels in Vellayani and
Kunhimangalam series and low to medium levels in all the other soils. Nair
(1973) obtained low values for N, P and K content of red soils from Vellayani area
and attributed this to the low organic matter status and low cation exchange
capacity of these soils. All the areas sampled are intensively cultivated to coconut
and other inter-crops and the soil management practised in these areas can be a
possible reason for the variations observed in the available nutrient status of the
ploughedlayer.

The soil reaction, electrical conductivity and phosphorus fixing capacity
of the soils are presented in Table 3. The soils were in general acidic, the lowest
being recorded in Kunhimangalam series and the highest in Vellayani series. The
differences in acidity between locations can be explained as due to the variations
in rainfall which has caused differences in leaching intensities. The electrical
conductivity recorded very low values 0.02 to 0.03 mmho/cm as is expected of
these highly leached upland soils.

The P fixing capacity of the soils was very high in all the soil series
recording values greater than 100 mg P/100g soil. Not much of variation was
observed between the various soil series investigated. High P fixing capacity is
characteristic feature of the highly weathered, sesquioxide rich soils. Nair and
Padmaja (1983) have reported high rates of P fixation for rice soils of Kerala as
observed in the present study.



Table 2

Mean, range values and soil test rating of available major nutrient elements in different soil series

Soil series ) N E__ I o
and *Mean Range Soil test  Mean Range Soil test Mean Range Soil test
location (ppm) (ppm) rating (ppm) (ppm) ratings  (ppm)  (ppm) rating
Vellayani 1125 82.0—-135.5 Low 71.7 52.6- 99.4 High 237 121— 36.6 Low
Trivandrum medium

Cheriniyoor 1185 101.4-155.8 Low 69.9 31.6—111.5 High 342 123— 681 Low
Quilon medium medium
Bharanikkavu 156.1 143.4—-178.6 Low 82.1 25.3-188.6  High 444 20.4— 75.1 Low
Quilon medium ) medium
Beypore 134.5 92.1--152.7 medium 645.8 114.1—770.6 High 36.8 6.0-112.7 Low
Calicut medium
Chirakkal 1509 134.0—-170.2 medium  284,5 64.6-639.3 High 40.8 121-113.6 Low
Cannanore medium

Kunhimangalam 158.9 141.7—179.0 medium 59.2 18.9—-136.8 High 196 45 343 Low
Kasargod

* Mean of 10 values
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Table 3

Mean and range values for pH, electrical conductivity and P fixing capacity of soils

Electmél _ca'lduc- P fixing capacity
Soil series ~pH tivity, mmho/cm mg/P/100 g soil
and location Mean Range Mean Range Mean Range
Vellayani
Trivandrum 557 5.15-5.80 0.03 002-0. 03 1249 119.1—-135.9
Cheriniyoot
Quilon 506 4.85-5.35 0.03 0.02-0. 07 1184 112.9-135.9
Bharanikkavu
Quilon 519 4.60-5. 40 0.02 0.01—0.03 119.2 112,7-136.0
Beypore
Calicut 515 4,80-5.90 0.03 0.02-0 .04 1059 86.1-120.5
Chirakkal
Cannannore 526 5.00-595 0.03 0.02 -0.04 105.0 95.3—120-2
Kunhimangalam
Kasargod 489 450-5.15 0.03 0.020 .05 119.8 1142 -123.2

The extractable micronutrients content of soils are presented in Table 4.

In general DTPA extracted more quantities of iron than di-acid (0.05 /V
HCI40.025 N H,SO,). The DTPA extractable iron was highest in Chirakkal series
with a mezan valueof 56.9 ppm followed by Kunhimangalam, Cherinniyur, Vellayani
and Bharanikkavu series. The lowest value of 14.6 ppm was recorded for Beypore
series. The highest content (19.6 ppm) for di-acid extractable iron was observed
in Cheriniyoor s=zries followed by Chirakkal, Kunhimangalam; Vellayani, Beypore
and Bharanikkavu series.

Manganese extracted by DTPA also recorded higher values as in the case of
iron. Vellayani series recorded the highest manganese centent ranging from 17.9—
68.1 ppm while the lowest was noted in Beypore series varying from 2.8 to 5.1 ppm.
The manganese content in the other soils series decreased in the order Chirakkal,
Bharanikkavu, Kunhimangalam and Cheriniyur.  Manganese extracted by diacid
was lowest in Kunhimangalam series with a mean value of 4.6 ppm while the
highest content of 23.4 ppm was observed in Vellayani series.

In the case of zinc di-acid extracted more of the element as compared to
DTPA. Vellayani series with mean of 5.5 ppm recorded the highest content of this
element followed by Bharanikkavu,  Cheriniyoor, Kunhimangalam, Chirakkal and
Beypore series with mean values of 5.1, 4.0, 39, 3.3 and 1.5 ppm respectively.
The DTPA extractable zinc was very low and was less than 2 ppm for all the soil
series investigated. Very little variation between soil series was observed.



Soil series and
location

Vellayani
Trivandrum

Cheriniyoor
Quilon

Bharanikkavu
Quilon

Beypore
Calicut

Chirakkal
Cannannore

Kunhimangalam
Kasargod

Table 4

Mean and range values for available micronutrients, ppm

[ron

" DTPA Diacid
26.0—41.6 11.6—16.9
(35.1)* (14.6;
32.3-52.0 10.4—46.9
(38.1) (19.6)
19.9-50.6 1.5-15.9
(33.2) (10.8)
30.3-64.9 8.9-27.5
(14.6) (11-9)
37.2--72.1 12.8-26.6
(56.9) (17.5)

28.2 520 10.7-26.5
(40.8) (16.8)

* Figures in brackets are mean of 10 values

Manganese
DTPA Diacid
17.9—68.1 11.4-30.5
(41.5) (23.4)
4.7 -17.7 Trace—10.2
(8.8) (5.2)
4.4 -23.4 Trace—28.9
(15.1) (9.3)
2.8- 9.1 24—11.9
(5.9) 4.9
8.7—346 0.12-35.0
(20.2) (12.6)

4.7-16.7 Trace—10.8
10.0) (4.6)

Zinc

DTPA Diacid

0.35—2.75 0.96-14.3 Trace—

(0.85) (5.51)

0.34-1.15 0.69-14.9
(0.89) 4.0)

0.33—1.19 0.84—11.5
(0.86) (5.1)

0.80 4.7 0.81— 55
(1.9) (1.5)

0.72—3. 4 057—-123
(1.6) (3.3)

0.38 -3.39 0.31—-11.4
(1.5) (3.9)

Copper

DTPA

1. 0
(0.37)

0.09—0.36
(0.19)

0.32—0.97
(0.48)

0.71-1.0
(0.79)

0.61—1.45
(0.96)

0.17-0.56
(0.41)

Diacid
0.41-2.10
(0.84)

0.08-1.08
(0.69)

0.50—1.73
(0.88)

0.95-1.57
(1.13)

0.95—1.93
(1.39)

0.12—2.63
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Among the trace elements, copper recorded very low levels for both the
extractants, with di-acid extracting more copper. In this case also very little varia-
tion between soil series was observed.

As discussed earlier, DTPA extracts more iron and manganese than di-acid,
in all the soils investigated. Rajendran (1981) obtained similar results using DTPA
and acid extractants for lateritic alluvium from Kerala and has concluded that DTPA
is a versatile extractant for iron, manganese and zinc. The results of the present
investigation lend support to the above observations. In respect of copper the
content of copper extracted by di-acid was more as compared to DTPA and agrees
with the findings of Cottenie ez a/. (1981) working on Nigerian soils.

Judged from the critical levels of Viets and Lindsay (1973) the following
general conclusions are drawn with regard to the ratings of the different soil series
in respect of DTPA extractable trace eiements. Table 5 presents the ratings of the
various soil series investigated. Wide variations in the amount of iron extracted by
DTPA do not existin various soil series. The DTPA critical values of iron indicate
that the surface soils of all the soils are more than adequate in respect of this
element. Manganese recorded appreciable variations between soil series but was
more than adequate in all the soils.

The status of zinc did not show variations between soils, but was deficient
to adequate in Vellayani, Bharanikkavu and Kunhimangalam series and marginal to
adequate in Cheriniyoor, Beypore and Chirakkal. This clearly indicates the
importance of zinc managementin these intensively cultivated soils.

Variations in the amounts of extractable copper was narrow between soil.
series. Defecient to adequate levels were observed in Vellayani, Cheriniyoor and
Kunhimangalam series while adequate status of this element was observed in
Bharanikkavu, Beypore and Chirakkal series.

Table 5

Soil test rating for DTPA extractable micronutrients

Soilseries Iron Manganese Zinc Copper
Vellayani Adequate Adequate Deficient Deficient to
adequate
Cheriniyoor Adequate Adequate Adequate Deficient to
adequate
Bharanikkavu Adequate Adequate Deficient Adequate
to adequate
Beypore Adequate Adequate Adequate Adequate
Chirakkal Adequate Adequate Adequate Adequate
Kunhimangalam Adequate Adequate Deficient Deficient to

to adequate

adequate
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Summary

A study was made on the available nutrient status of sixty surface samples
collected from red soil (Alfisols) series identified in different regions in Kerala. Among
the major nutrients, Bray 1 extractable phosphorus recorded high values for all the
soil series. Nitrogen was low to medium in Vellayani, Cheriniyoor and Beypore,
while it was medium in Chirakkal, Bharanikkavu and Kunhimangalam series. Low
to medium levels of available potassium was observed in Chirakkal, Bharanikkavu,
Beypore and Cheriniyoor series while Kunhimangalam and Vellayani series showed
low levelsof available potassium.  All the soils showed high phosphorus fixing
capacity. DTPA extractable iron and manganese were more than adequate in the
surface soils of all the soils investigated. Zinc was deficient to adequate in
Vellayani, Bharanikkavu and Kunhimangalam series and marginal to adequate in
Cheriniyoor, Beypore and Chirakkal series.  Copper was deficient to adequate in
Vellayani, Cheriniyoor and Kunhimangalam series while, adequate levels were
observed in Bharanikkavu, Beypore and Chirakkal series.

Gaoaom el wliulw (ase3vsmglesl dalengp lamo (Eoodanleruste) Sadnlmel

oo lodnlan” agpr aVITUI8 @0 agsioD’, @em el eleymow fitejc&KIBgisis ®oz” on ld

1
B8 1 e LaTe o) | @16 L EAlIT &M ) eldetla | fonuanmoam! A FJ0  aJd@OLIm &8 12l1a
o] N& 1 @@ e ) | e} Tl r) L5 Taaes ) 14D
B3 ;
Thed ¥ L 3 N I G ER DS Na WO LG o lgdnd 1 Y
L g B L
&1 O 1@etnele af)am  adoouosaod fiisMcorfliEacal @0smeaq Tasll ToRIYD
L = a 17
OQINT BT SHOMs & JS)DEIINININY HENRY. DOINIY, HWMIAVY afan] @] Elate na)]
Q@ C Q (o] - Q B v o 1R
T Dadtnlomelnem’aneleons 1 od APOOBN N0 HISIME 1006MONY  @hLIaMam & lernmm . w10
2 - e} © 0 X

an@d, @0anlanon?, ginlol 1A, §a10TMTWIA oM AIPUESHS DY Eie|ro & atdoom &m0

LT =3 W Da L0 o 1e12aemes 1 @ e G Els . e Ian ] afmm’ alo
MG T 0 o T S o o W e G o 0 m Inld: o @9 an |50 m i
| 2 ;
U apom mieid. suagomemn], aoemidscny”, h M I ReNEts afom’]l Aaldddund
A1Eh @) 00d3@ e, @t Tmlad, @miall®, a1 adnquURdalod aRmIsTeY  aJd 0t mad

1

DT | HaW ] FTE] TUMY L Ll@ imoay ol Tem@n. w.CTnjggocolsmT, matnlmlad,

b 1 YT | @ 2la anom] adnmiosalad $Hl1oole, @0em1aeedn?, Gl 1) 1d, adl 1ENT agom’]

ndDTUDHa ol adnamorw  @nadlells ea9aERmm” anlaadansasce ema ol eeldml



Nutrient status of red soils 29

References

Cottenie, A, Kang, B. T., Kiekins, L. and Saggapongse, A. 1981. Micronutrient
status. Characterisation of Soils in Relation to their Classi-
fication and Management for Crop Production (Ed.) Greenland,
D. J. Clarendran Press, Oxford, 149-163.

Hesse, P. R. 1971. A Text Book of Soil Chemical Analysis. John Murray Publi-
shers Ltd., London, pp. 520.

lyer, M. S. 1979. Studies on Laterite and Red Soil Association in Certain Loca-
tions in Kerala. M. Sc. (Ag.) thesis, Kerala Agricultural
University.

Jackson, M. L. 1958. So/7 Chemical Analysis. Prentice Hall Inc., U.S. A., pp. 498

Lindsay, W. L and NorwelJ, W. A. 1978. Development of a D.T. P. A. Soil test
for zinc, copper, iron and manganese. J. Soil. Sc/. Soc. Am. 42
421-428.

Nair, K. H. 1973, Studies on the Ferti/ity Status of Red Soils of Kerala and the
Effect of Adding Nitrogen in Combination with An0O, on the
Growth, Yield and Composition of Rice. M. Sc. (Ag.) thesis,
Kerala Agricultural University.

Nair, K. M. and Padmaja. P. 1983. Phosphorus fixing capacity of major rice soils
of Kerala. Agric. Res. J. Kerala. 21 (1) : 63-65.

Perkins, A. F. 1970. Analytical Methods for Atomic Absorption Spectrophoto-
metry. Perkin Elmer Corporation, U. S. A.

Rajendran, P. 1981. Manganese and Zinc Status of Rice Soils of Kerala’
M. Sc. (Ag.) thesis, Kerala Agricultural University.

Subbiah, B. V. and Asija, G. L. A. 1956. A rapid procedure for the estimation of
available nitrogen in soils. Curr. Sci. 25:259-260.

Venugopal, V. K. 1980 Pedologic Studies on Later/tic Catenary Sequences
Occurring in Kerala. Ph D. thesis, Kerala Agricuitural University.

Viets, Jr., F. G. and Lindsay, W. L. 1973. Testing soils for zinc, copper, manganese
and iron. Soil Testing and Plant Analysis (Eds) Walsh, L. M.
and Beaton, J. D. Soil Science Society of America, Madison,
1653-172.



