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seedlings variety T;; showed that foliar application with 0.1% molybdenum
significantly increased responses in respect of number of root nodules and
also increased the length, diameter, fresh weight, number of grains per pod,
and-T.5.8. content of grains significantly.
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Studies on the Productivity Rating of Alluvial Soils

by
T. A. GOVINDA IYER !, V. RENGANATHAN?, L. MOHAMED GHOUSE®
and G. TEEKARAMAN

An appraisal of nutrient status of soils and crop productivity was made
at the Pennar alluvial deposits al the Sugarcane Research Station, Cuddalore,
With the recognition of availability concepts of soil nutrients, soil chemists
tried to correlate crop productivity with nutrient contents and aitempted
to fix optimum concentration of these nutrients in soils at which the yields
will bs npumum without the addition of nutrients. Some. of the major
cuntnbutmns on this aspect with reference 1o sugarcanc is summarised

(Ranganathan 1966).

The availability concept is used for predicting crop requirements based
on soil analysis at the soil testing laboratorics for improving crop production,

Though under a given set of conditions, nutrient status is a good index
of crop productivity, its absolute magnitude is profoundly infiuenced by
physical characteristics of soil such as texture, depth and slope, climatic
conditions and drainage conditions of the area, Storie (1950) developed
a system of rating soils for their inherent crop productivity by an inductive
process where several profile characteristics were weighed in relation 10 the
production. of a specific crop. Raychaudri and Anjunnyﬂ Reddy (1963)
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successfully used this system in evaluating red soils of Bu-ngainre‘Diéiﬁbt
Another deductive process is developed .in United States of America “Where
mean yields ol specific crops are taken as expression of all the enwmnme:nta]
factors as well as soil characieristics of a given soil type. Bruce and Metzge:
(1933) used this rating system for Maryland soils. This method is now
extensively used in soil surveys with ratings 1 (o 100, being the standard
yield of the principal crop on the well developed and exiensive'soil group
of the region. Lokt

The applicability and efficacy of the various rating systems for '.iliuvia]
soils were studivd with the Pennar alhwnl deposits at the Sugrsrcmu: Rcsearch
Station, Cuddalore.

Materials and Methods: Soil profiles were examined at 22 representative
sites in the 136 acre farm. The first foo1l and second feot soil aamplcs WETEe
collected for determining their physical and chemical chardcteristics’ {Baslc
Experiment Records, Chemasir}r Unit, Sugarcane Research Station, Cuddalnre
1958-1964).

-

The yield data from the various agronomic trials, where improved
agricultural practices were followed were collected over several, years and
the mean yields were determined for ussessing their inherent prﬂductlwty
(Basic Experimental Rccurds ﬂgmnonw Unit, -Sugarcane Research Station,
Cuddalore).

In certain heavy clay soils there were variations in crop growth over
very short distances. The data on EC and pH-at the root zone in spots wnh
stunted and vigorous growth occurring s:de by side were also cnllccted

Results: The examination of soil profiles up !;p il féﬂ!. showed three
distinct types. The characteristics of these three types of profiles are given
in Table 1. ' :

TaBLE 1. Profile characteristics of three types of soils occurring in the farm

J c o It . I
Area = 40 acres Area = about 45 acres, Area - 50 acres

0-12" Grey brown, clay to clay 0-12" Sand'«r single: grained  0-14" Brown sandy loam
loam,- neutral Lo alkaline neutral granular, neutral
prismatic, sticky, hard on L '
drying, sparse nodular kan-

kar ; . A

12-42" Red brown clay with infil-  12-42" Sandy loam, blocky 18-20" Dark brown clay
trations - iron moitling and : -~ loam, blocky
more of kankar -

42-72" Brown silty clay - bard on " & Sticky clay withnodu- - 20-72" Red brown struc-

drying, less kankar and bclaw lar kankar tureless sand.
more Irun_;nnttlipgs. AL : 8. i
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The physical and chemical propertics of -the three types of soils: are
given in Annexure 1. The physical properties and CEC followed the -.vﬁfia‘-'.
tions in clay content. The classifications bascd on nutrient content “arc
given in Table 4,

The spots where growth was stunted in heavy clay soils wétc black’
in colour, slippery and cracky. The EC and pH at the root zone are
furnished in Table 2

Taste 2. Values of pH and EC of soil samples from the areas s.l'mn:ug mrymg
growth of sugarcane in nearby spots

Good growth Medium growih Poor growth Very poor growth
Soil test A ; B C : D..

0-6"  6-12" 0-6" 612" 0-6°  6-12° 0-6" . 6-12"
pH 7.3 7.5 8.1 8.5 3.5 89 a.1 9.3.
EC 0.2 0.2 0.2 0.28 0.27 0.27 0.37 049
Growth rating  100% 50% of A 25-50% of A I 25%of A

The EC and pH were highar at the spots showing stunted growth than
in the nearby spots with good crop growth. The affected spots showed
typical alkali conditions with the associated nodular. CaCOj.

The mean cane yields of the variety CO419 with improved agricultural
practices in the three different soil types were collected from Lhe basic recc}rds
of the farm and are presented in Table 3.

TanLe 3. Mean cane yields in Mt/acre in the soil types and average percentage rating

MNo. of General  Meanyield  General  Average %
Type Soil 1vpe experi- mean of mean on rating
No. ¥P ments Mt. /acre CO 419 sampled .  over
averaged (Standard) Mt.facre ﬁelds stam;‘lard
1 Clav 5 45.3 49.4 : 43.0 a5
11 Sandy 12 47.4 30.5 45.3 95
I Sandy loam 7 49.1 550 84 - 99

The rating of soils by different methods for the three types of soils
observed are furnished in Table 4.

Tanre 4. Rating of soils -by_ different systems

Rating Type I clay Type I sandy - Typelll sandy loam
Reserve nutrient  Poor in N Medium Poorin Nand P ~ Poor in N and P
' in P and K . Medium in K - Medium in K

Available nutrient  Poor in N and P Poor in N Medium  Poor in-'N Medium
inPandK - . - inPaodK .
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Tasre 4. (Contd.)

Rating_ Type I clay . Type 1l sandy Type LI sandy loam
Storie index ' :
Character A Deep alluvial Deep alluvial Deep alluvial
P B Heavy surface Surface sandy Surflace sandy loam
b C - Nearly level well Neatly level well Nearly level well
drained drained drained
Rating 42 57 77
o (Fair) (Fair} (Good)
Deductive process '
Percentage on 95 95 29
slandard vield

It appears therefore from the above table that soil types gel graded
for inherent productivity in the same order in both the Storic rating and
the deductive rating. These inherent producrivity can be further enhanced by
making the nutrient availability to the optimum by adjusting the application
of fertilizers based on the soil nutrient availability and the raic of replenish-
went of available nutrients from the soil reserves.

Discassion :  Soil formation and different systems of productivity rating
of soils: The soils of Sugarcane Research Station are alluvial in origin being
deposited by River Pennar. The alluvial bed is thick in the area with the
absence of ferrugenous gravel in the sub-soils which characterize the Gadilam
river bank nearby. The presence of kankar and iron mottlings above or near
clay ho_riinns suggests weathering of secondary clay minerals afier deposition
of alluvium. The iron mottlings are also more in the water-logged areas and
further confirms their formation insitu. Such secondary reactions involving
precipitation of CaCO, from exchangeable sites especially at high pH (Kelly,
1951) leading to local disturbances in soil reaction were responsible for wide
variation of crop growth at short distances, within a field. Such variations
Jead to large experimental error reducing the precision in treatment compari-
sons. Indeed this type of local disturbances are more in clayey soils where
there are more chances for localized reduction in leaching and impediment
in the drainage conditions.

The alluvial soils are often disturbed by floods and are always considered
young. Therefore thesc soils do not reflect the various environmental factors
such as obtained in (he other mature soils. Hence the surface texture is
usually taken to classify alluvial soils.

Storie (1950) considered soil profile, surface texture slope, drainage and
nutrient status as important factors in dcciding inherent crop-productivity.
All these factors cxcept surface texture do not vary much in alluvial soils
within a contiguous arca. Therefore soils get classified based on surface texture.
The order with the decreasing productivity is sandy loam, sandy and clay.
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The deductive process which takes into account mean yields. of a
specific crop as the index of crop productivity also falls in the same "uf&hr’
as in the inductive process. Thesc results indicate that the pm&uclwu}r rating
of alluvial soils can be based on surface texture. Foahte

Nutrient content in relation to. productivity ratings :  The medium, \cm;l;'ﬂt
and CEC of 35 to 60 meq/ 100 g clay indicatc the silicious nature pf—"__@:lay
minerals, The organic matter and N are poor in all soils. The physical
constants, CEC ere. follow closely the variations in the clay ‘content. The
reserve forms of P arc lower in sandy soils and hence the exhaustion will
be faster while in clayey soil, the -availability is poor.  In-both soils the
addition of adequate amount of P are quite essential to maintain crop yields.
It appears that sandy loam and loamy type of soils with clay content between
20-30% have highest inherent crop-productivity with all desirable: char1tier15+
ties suited for agricultural pnrposes,

Summary: A productivity rating of alluvial soils bf'Suéart'a'ﬁ'e_Réségijgh
Station, Cuddalore was attempted both by inductive and deductive ‘process:
The inherent crop-productivity. of alluvial soils is better indicated by their
surface texture, The Storic and the deductive methods gave almost the same
rating. The order of rating with decreasing crop productivity.is sandy loam,
sandy and clay. . :

The reserve form of P is poor in sandy and sandy loam soils While
_the availability is poor in clayey soils. Both sandy and clayey sgfls require
further additions of P to maintain crop yields. Moreover in clayey soils,
local disturbances with rise in pH and EC lead to wide variations in crop
growth and poorer yields, The variations in nutrient avaﬂabllu}; am:l Athe
reserve forms are useful in arriving at the manurial schedules for the d1ﬂ"er¢nt
types of smi s occurring in the form. In cla}-f:y and sandy types further sil
management practices are cssennat 10 improve upon the 1uher¢m crop-
productivity. s

Acknowledgement: The authors are thankful to: Sri 8, Varadarajan and
Sri C. Ekambaram for their guidance and keen interest in this stud:,r Thanks
are also due to the Indian Ctntrai Sugarcane Committee for partly financing
the scheme,

REFERENCES

Bruce, 0. C. and Metzger, 1933, Maryland Agrl. Exp. Sta, Bull,, 351.

Kelly, W. P, I?Sl Alkali-soils = their formation [’ropcrtws and Rcclamalmn Rtmhnld
Pub. Crop., N

Repganathan, V. 1966. Proc. of All India Symp. on Sug. D:v Mew Dulhl Pnb ISMA
E‘n!cntm, pp. 107-15.

Raychaudhuri, 5. P. and P. 5. Anjaneya Reddi. 1963, J. Indian Soc. Soil. S.-:I G 11:311-19.
Storie, R. E.  1950. Trans. Fourth Int. Congr. Soil Sci-, 1:336.



