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Tahle A, Effectof GAy nnd thinnres on tolal ehlorophyll
content In lenves of anela seediing {tngfp fresh

wlght)
Tret meiils Stuges

Ist el itird
Comtrol 0441 1.074 - | 436
Dhistilled water 01.450 1.047 |.484
GAs 250ppm 0.750 1.568 1,755
GAz S00ppm 0712 |.456 1.7
GAL TH0ppm 04601 |.541 1622
Thiourea 250ppm 0685 1.392 1.586
Thiourea 500ppm 0,664 13Tl 1.532
Thimurea 750ppm 0.627 1.293 1.584

with GA3 250 ppm at all three stages and minimum
lovel under distilled water at stage second and

control at stage first and third. Similar variation in

chlorophyll status was also reporied by Shinde ef
al, (1989).
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SOIL FERTILITY CAPABILITY CLASSIFICATION OF PROBLEM SOILS
OF TIRUNELVELI, TUTICORIN AND KANYAKUMARI DISTRICTS
OF TAMIL NADU

P.P. MAHENDRAN, UBAGAVATHI AMMAL and G. ARUNACHALAM

Departinent of Soil Seience and Agricultural Chemistry
Agricultural College and Research Institute
Tamil Nadu Agricultural University
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ABSTRACT

Surface and sub surface soil samples pertaining to 7, 9 and 4 soul sub groups in
Tirunelveli, Tuticorin and Kanyakumari districts respectively were studied during July - September
1994 for the assessment of fertility level and the preparation of the soil fenility copability
classificaon. The main condition modifiers selected were *¢’, k', ‘b", 's', ‘h". 'n’ and 'g" for
Tirunelveli district and ", "K', ‘b*, *s", "', 'I", ‘g’ and *n° for Tuticorin district and 'h", *¢’, B.'h
and 'k* for Kanyakumari district. All the soils of three districts are low in available nitrogen and
hence in addition to the above modifiers, the low available N statws was also considered to be the

|ocal modifier,

KEY WORDS :  Fertility capability classification, problem soils, soil fcnility

The soil fertility capability classification (FCC)
system was designed 1o group soils having similar
limitations of fertility management (Buol, 1972). It
provides a guide for the extrapolation of the
fertilizer response experience. Among the various
approaches in providing information on the
potential of the soil for crop production,: soil
fertility capability classification is one which lays
emphasis on the components of soil fertility within
50 cm layers from the surface. An attempt has been
made 1o use this concept for the problem soils of

three southern districts of Tamil Nadu viz,
Tirunelveli, Tuticorin and Kanyakumari.

MATERIALS AND METHODS

Seven representative sites of problem soils in
Tirunelveli, - nine in “Tuticorin and four in
Kanyakumari districts were sclected during July -
September, '94 for this purpose. Samples were
collected from upper 20cm or plough layer
whichever was shallower. Subsoil samples within
50 cm of the surface were collected depending on
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ihe particular horizon boundary limit. The

condition thodifiers which indicate the specific
fenility limitations were quantitatively assessed in
plongh layers or top 20 cm, Substrata type which is
the texture of the subsoil that ‘occurs within 50 cm
of the surface was assessed. Tvpe which is the
highest category was determined by the mean
texture of the surface soil. The above three levels
viz., type, substrata and condition modifiers form
the soil fertility capability system (Boul et al,
1975). Mechanieal analysis, soil reaction, electrical
conductivity, calcium carbonate, cation exchange
capacity, exchangeabie calcium and magnesium,
cxchangeable sodium and potassium, available
nitrogen, available phosphorus, and -available
potassium were estimated by routine methods.

RESULTS AND DISCUSSION

The condition modifers for three districts are
given in Table 4.

Low cation exchange capacity (less than 7.0 ¢
mol p (+) kg’t} ‘e’ reflects low ability to retain
nutrients  mainly calcium, magnesium and
potassium. (Table 1 - 3). Soils having this modifier
will have low organic maiter content. The H2S
toxicity is most likely to occur if ammonium
sulphate is used as N source. Iron toxicity will also
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occur if adjacent uplands have iron rich minerals,
This problem can be solved by the substantial
addition of tank silt of neutral reaction and
application of nitrogenous fertilizers should be
split. This modifier is noticed in Typic
Ustipsamments of all the three districts.

Exchangeable K<0.20C mol p (+) kg’
represent the modifier ‘k’. This modifier indicates
that the soils will have low ability to supply K and
availability of this nutrient should be monitored.
Kawaguchi and Kyuma (1977) reported that the
FCC K modifier quantitatively defines soils with
low inherent polentiality as those having less than
10 per cent weatherable minerals in the sand and
silt fractions within 50 cm of the soil surface. Since
K soils are low in weatherable minerals, they
usually fall in the Siliceous, Kaolinitic, or
Halloysitic mineralogical families, but not in the
richer mixed, illitic, chlortic or smectitic familjes.
Typic ustropepts and Typic Ustipsamments of all
the 3 districts have this problem. Free CaCO3 upto
50 cm of soil surface (effervescence with HCL) or
pH more than 7.3 ‘b’ may induce Fe deficiency
when soils are in aerobic condition and Zn
deficiency under anaerobic condition. High N
volatilisation loss potential may occur when N is
applied by broadcast. Fixation of NHa4.4 Wl claysls

Tablel. Physico-Chemical properties of problem sails of Tirunelveli district

Echingrabie cations Availble Nutrients

PH ) gl
. EC Free cmolp ™ Kg™
Location Hnn:nfmd ?ﬁ'ﬂ:' ?r}:;r rij dsm” CaCos B ESP, N P K
whgroup o e 125 (%) o Mg Na' K OCBC e Kgha'l—s
Perumanal  Typic 020 206 75 02 004 08 04 028 008 17 1647 B2 40 300
Ustipsamments 2050 242 7.6 02 008 10 06 22 008 19 L5 ,
Radhapuram  Typic 020 1740 B2 30 008 34 040 200 023 69 2898 1680 GO 1020
Ustropepts ~ 20-50 1810 83 34 042 38 040 240 05 72 3333
Ayvanarkulam Typic 020 3250 83 10 06 760 420 253 036 150 1686 1736 133 1320
Usiropepts  20-50 4070 83 15 028 820 500 352 040 (80 19.55
Vikiramalinga- Tvpic 0-20 3250 54 04 072 400 160 025 006 7.3 342 1820 100 720
puram Rhodustalfs  20-50 3750 54 05 064 420 180 025 008 75 333
Ayyanarkulam Typic 020 4040 88 18 108 1280 B.60 408 025 265 1539 1456 (66 3800
Chromusterts 20-50 5000 8.9 201 120 (660 9460 480 0I5 320 (500
Veerkeralam- Vertic 020 2500 87 17 206 720 160 200 040 114 1753 1484 177 4100
pulliur Ustropepls 2050 3750 88 17 232 880 310 25% 15 150 1686
Hallidai Aquic 020 2040 59 07 020 860 160 10 045 123 BI8 1876 RO 1500
Woplustalfs  20.50 2550 60 08 028 940 220 150 045 145 1034 .
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Mohendran ef wl.,

Table 2. Physico-chemical propertics of problem soils of Tutucorein district

PH ; Exchuglcﬁiri{m_ijmrrs Available Mutri
Deph Chy 125 o o LY .
Location - Nameofsoll ‘() @y oipy S CER o s g SPLN-oLP

witer 125 (%) ™ MgT NaT KT CEC -a+— Kgha —

Tiruchendur ~ Typic D20 255 74 042 012 12 04 032 0I2 2.? 11,03 644 600 4
Ustipsamments 20-50 2.00 75 045 016 L4 04 035 014 29 1206

Tiruchendur  Typic 020 200 83 -30 008 J0 02 025 041 L3 1_3._39' 700 A0 4
_Ustipsamments 20-50 190 83 3.1 042 0.8 02 029 014 |9 1526

Bommiya-  Typic 020 2575 80 08 140 540 360 190 OU5 107 1624 1540 I55 2
plram Ustropepts 20-50 2860 81 10 160 600 380 208 022 130 1600

Subbiahpuram Typic 020 4250 89 13 084 184 680 569 029 290 1955 848 260 N
Chromustets  20-50 5000 88 I8 096 202 1240 634 040 400 °15.85

Sanankulam  Calcic D20 1780 86 LI 10 620 3.00 200 032 120 1666 3192 248 3
Ustropepts 20-50 2550 87, 12 280 680 340 247 036 137 IB.02

Kadalkuodi Typic 020 4000 B4 40 364 1480 8.60 4601 032 3000 1536 1708 28.5 40
Chromusterts  20-50 4375 85 42 496 1540 1040 490 026 321 1526

Guruvarpatti  Paralithic 018 3950 78 06 010 420 200 032 014 78 4010 1428 188 35

Ustrothents  Rocky - - - - - - - - - .
substrata , .

Sirappur Typic 020 700 59 005 0J0 LB 060 028 001 35 B8O 728 60 6
© Ustipsomments 20-50 820 59 006 028 20 100 035 018 42 83

Srivaigundam  Aquic 020 1950 62 05 023 730 140 Li2 004 113 99 IBXO 10O 1
© Haplustalfs  20.-50 2345 65 07 028 B40 220 160 004 136 118

clays is possible. Strong calcareousness fix applied

phosphorus and micronutrients.

In Tirunelveli district, the soils belonging to,

to volatilize NH3 from surface applied urea. 'l
efficiency of N utilisation may be enhanced
incorporating N fertilizers into the puddled so
Rock phosphate and other water insolu!

Typic Ustipsamments, Typic ustropepts, Typic
chromusterts, Vertic chromusterts, have these
constraints. In Tuticorin district, all the soil
subgroups except Typic ustipsamments and in
Kanyakumari, the subgroup Aquic Haplustalfs have
this problem. Soils with ‘b’ modifier require more
careful N management, because of their propensity

phosphate fertilizers should be avoided. The Zn »
Fe deficiencies may be corrected by giving °
foliar application of ZnSO4 and FeS
respectively.

The soils with 4 dsm™ of saturated extract
25°C indicates the presence of constraint ‘s’. The

Table3d, Physico-chemical properties of problem soils of Kanyakumari district

. EC  Free Exc hle cations Available Nutrien
Location  Soil subgroup ?:Er f;:;' Ii'}';{'i dsm™' CaCos l?lnvﬁ” Ke' ESP ke ha’
TTOLLS (%) Ca™t Mg Nat K' CEC N P K
Thenur Lithic 020 234 66 006 006 320 240 025 014 74 338 1512 50 108
Tropoithents  Rocky - - o - - - N .
subsirata .
Vallimaradi  Aquic 020 185 7.8 032 020 440 200 LI6 025 9.0 1289 |176 182 182/
Hoplustalfs ~ 20-50 251 80 040 024 52 22 281 029 112 2508 - . -
Kakkethi Typic 0-18 434 55 007 Traces 720 360 0647 018 128 500 1204 100 114
Dystropepts  18-50 582 5.0 008 Traces 820 420 068 029 142 479
jankuthurai  Typie 0-20 24 65 042 004 120 040 025 004 30 833 644 40 72
Ustipsamments 20-50 265 63 015 004 160 060 032 007 36 889 _
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Tubie 4, - The vondition maddifiers selected for three distrlots

—

- ——

I 11 ~Nume of the soil subgroup Type and substrala Maodifiers
Tirupelvels distrng o
Permiinai Typie Ustipsmnments 5 “gkbrirand
Rodhaparam Typic Ustropepts SL kbs™1"2%3
Ayyanarhulan Typic Ustropepls LC b=
Vikiramalmgapuram Typic Rhodustalfs LC h*1#2%3
Ayvanarhulam Typic Chromusterts L bn*1
Veerakeralampnthur Vertic Ustropepts LC bl
Satlida Aquic Haplustalfs L gh*1°2

Fulicorin district

luchendur Typic Ustipsamments b ekb* 1#2%3
Fimchendur Typic Ustipsamiments b ekbs™[#2%3
Jommivapuiran Typic Ustropepts L bl
Subbialipuram Typic Chromusterts. C vhn*1
Sattankuloin Calcic Ustropepth L bn
sadalkudi Typic Chromusterts C vbs*|
Craryvarpanii Paralithic Ustrathents CR bl
Sirappur Typic Ustipsamments s ehk® #3223
Srivaigundam Aquic Haplustalfs C gh*|*2
aanyakumari district

Ihenur Lithie Troporthents LR *]%2%3
rakiethi Typic Dystropepls C he*1*2*3

‘allimaradi Adquic Haplustalfs L £b*]

nkurhurai Typic Ustipsamments s ek*]*223
| - Low available nitrogen (280 ka ™)

, (Al KmnOy-N)

2 - Low available phosphorus { 11 ke™)
{ Olzen-P )

2 - Low available potassium (118 kg'h"‘.l

ot NH1OAC - K)

, Sundy p soils ;- loamy sands and sands (by USDA definition)

Jooainy top soils 1 35 per cent clay but not leamy sanrd or sand
- Claves top soile : 35 per cent clay '
! Rock or other hand root - restricing layer.

ails have low available N status and they require
necial  soil  management  practices.  Organic
mendments have to be added 1o reduce the pH, salt
ancentration and to  inercase the nuirient
anlability of soil. In saline soil, an increase
~in and straw yield of about 62 and 43 per cent
pectively were recorded duce to leaching of salts.
nificantly highest yields of grain and straw were
vy recorded for the ap}—ﬂi{:atinn of coirpith and
spsum cach @ 5 1 ha” followed by gypsum +
ress mudfereen green leaves in saline soil. Typic
ipsamments  and  Typic chromusterts  of
piearin districl bear this limitation,

Aluminium saturation forms 10-60 per cem
within 50 cm of soil surface and the soil may have
a pH between 5.0 and 6.0, is represented by the
problem ‘h'. This modifier retards the growth of
sensitive crops. Though this may result in optimum
aerobic pH for flooded rice production, P
deficiency is most likely 1o eccur with contnuous
rice cropping. This ‘h’ modifier prohlem may be
corrected by lime application to bring the soil for
desired pH. In Tirunclveli district the soil
subgroups vz, Typic Rhedustalls and Aguic
Haplustalfs have this problem. In Tulucorin district
the soil subgroup Typic Ustipsamments and Typic
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Dysiropepts of Kanyakumari district have this
tmitation.

The constraint ‘n' indicates the more than 15
per cent of exchangeable sodium percentage within
50 tm of soil. 'n" indicates that soils having this
modifier are of alkali in nature. Presence of sodium
on exchangeable sites causes dispersion of soil and
lead 10 severe water logging. Provision of surface

drainage, use of chemical ameliorants like gypsum:

and agricullural grade iron pyrites increased
productivity of sodic soils to a significant extent.
Application of pressud, comrpith @ 10 1 ha”!
significantly improved the bulk density, hydraulic
conductivity and porosity of the soil. (Gopalswamy
et al., 1991). This problem was observed in the soil
sul&émups Typic chromusterts and vertic ustropepts
of Tirunelveli- Kattabomman district and Typic
chromusters and Calcic ustropepts of V.0,
Chidambaranar district.

Soil or mottles <2 chroma occur within 60 ¢m
ol soil surface and below all A horizons or soil
saturated with water for 60 days in most years. This
represents  (‘g’) the submerged condition.
Denrification frequently occurs in  anaerobic
subsoil and tillage operation and certain crops may
be adversely affected by excess rain unless
drainage is improved by tiles or other drainage
procedures. Aguic Haplustalfs which is present in
all the three districts have this constraint,

Very sticky plastic clay (>35%) and 50 per
cent of 2:1 expanding clays represents the problem
‘v'. Tillage is difficult when too dry and too moist
but soils can be highly productive. The main
problems of this heavy textured soil are poor
acration, high bulk density, poor drainage and
permeability. These problesm can be managed by
application of soil amendments like pressmud, farm
yard  manure, coirwaste and sand, Typic
Chromusterts ol Tutucorin  district  have this
problem.

In addition 10 the above mdifiers, ‘the soil
subgroups paralithic Ustorthents and - Lithic
Troporthents are very shallow . having rocky
substrata within the depth range of 10-25cm only.
It act as root restricting layer. This soil needs
special attention Lo increase the solum depth. by
adding tank silt,

Low available N status (<280 kg ha'[J was
recorded in all the soil subgroups of three districts
except Calcic Ustropepts of Tutucorin. district and
hence it was included as local medilier.

From the above study, it was concluded that
the type and substrata of these three districts are
sandy, loamy and clayey fextured soils. The
condition modifiers ‘e’, k', *b", 's', *h', ‘n". ‘¢
and 'k’ were observed in different soil subgroups of
three districts, Apart from these condition
modifiers, rocky substrata was  observed in
Paralithic Ustorthents and Lithic Troporthents soil
subgroups of Tutucorin and Kanyakumari districts
respectively. The available N status was selected as
local modifier because of ils low status for all the
soil subgroups of three districts except the soil
subgoup calcic Ustropepts of Tutucorin district. '
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