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a r j T j

Soils of Kerala with features peculiar to them, pose 
several problems. Heavy rainfall and high temperature 
associated with humid tropical climate, poor drainage, 
organic matteraccumulation resulting in acidity, salinity 
due to sea water ingress etc, are the conditions to 
which the soils are exposed to. Research works in such 
soils eyenthough carried out for the last seventy years, 
have-.not yet been properly documented. This has 
handicapped the pla nning of research and developing 
of proper location specific agrotechniques for such soil 
types.

The scientists associated with this publication have 
shown keen interest to survey the literature and compile 
the same to the extent possible, It is hoped that this 
publication will serve as a reference book for research 
planning and proper utilization of the information for 
themanagementofthesesoils. Morphological, physical 
and chemical properties of each soil type have been 
well described andthe management practices based 
on the research work carried out in these soils were 
thoroughly discussed.

I appreciate the good and dedicated work carried 
out by our scientists and hope that this piece of work is 
of immense use to persons engaged in research,' 
teaching and extension activities in the field of 
agriculture.

Dr. A. M . M ic h a e l
Vice Chancellor
Kerala Agricultural University



PREFACE |

Kerala with its humid tropical 
climate poses soil problems of 
various kinds. Better knowledge 
of these soils is highly warranted 
for the successful soil 
management. This work is 
attempted with a view to serve 
as a guide for research and 
extension workers for planning 
and execution of future 
agricultural programmes. 
Materials used forthis publication 
had been collected from 
different post graduate theses 
and basic records of various 
research stations of KAU. Only 
local names of the soils are 
furnished since taxonomic 
classification of the soils 
mentioned in this publication is 
not yet complete a nd majority of 
the authors of the references 
cited have used only local 
names, Being the first attempt in 
this line, discrepancies might have 
crept in and all types of 
suggestions are welcome to 
improve this publication.

P. PADMAJA
(on behalf of co-authors)
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INTRODUCTION

Kerala, endow ed with a high ecological diversity, has the inherent problem s 
associated with different soil types. Undulating terrain, odd toposequence, heavy 
rainfall and soil acidity as well as salinity caused by intrusion o f sea w ater are the factors 
contributing to low productivity o f the region. The soils which require special 
m anagem ent practices for sustained agricultural production are term ed as problem 
soils.

M ajor problem  soils identified are ‘Kuttanad so ils’ distributed in and around 
V em banad lake in Alappuzha, Kottayam and Pathanam thitta districts; ‘Pokkali’, 
‘O rum undakan’ and ‘Kaipad soils’ o f Ernakulam, Thrissur, Alappuzha, Kollam  and 
Kannur districts; ‘Kole lands’ ofThrissur and Malappuram districts and ‘ Poonthalpadom ’ 
o f Palghat district.

Kuttanad, com prises an area o f approxim ately 875 km 2. M illions o f years 
ago,these were forest areas with abundant marshy vegetation. In succeeding geological 
ages, A rabian sea advanced and engulfed these lands. The areas rem ained subm erged 
below  the ground level and thereafter got silted up to varying heights. Soils in these 
areas had vast organic deposits along with fossils o f tim ber and shell-fish at different 
depths. The Kuttanad soils havebeen posing m ajor problems to the farm ing com m unity 
who relies on paddy cultivation as the sole m eans o f  their livelihood.

The land area o f Kuttanad is divided into a large num ber o f  padasekharam s, 
each extending about one thousand hectares surrounded by broad m an-m ade bunds of 
m ud and in som e places, rubbles. The different padasekharam s are separated from one 
another by canals and rivers. Rice is grown in these padasekharam s after pum ping out 
w ater into the adjoining water ways. Coconut is grown on the earthem  bunds in several 
places.

Tlie m ean tem perature o f the region varies from 21°C to 36°C and the annual 
rainfall averages about 325 cm. M ost o f the rainfall is received during June to 
Decem ber. In this period, the entire area is flooded and covered by a vast sheet o f water, 
brought dow n by rivers flowing in these regions. W hen the m onsoon subsides in 
Septem ber-O ctober, the level o f  water drops and cultural operations for rice cultivation 
begin with strengthening o f the bunds surrounding the padasekharam s. A fter pum ping 
out water from individual padasekharam s, the land is prepared and sprouted rice seeds 
are sow n o r seedlings are transplanted during October and the harvest is done in 
Novem ber. Consequent to the construction o f Thanneerm ukkam  bund, an additional 
crop is being raised in an area o f  about 10,000 hectares during June-July to August- 
Septem ber.
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Ex.

Soils o f Kuttanad are grouped into three categories viz., Kari, Karappadom  
and Kayal soils. Kari soils are found in isolated patches in Alappuzha and Kottayani 
districts. Karappadom  soils occur along the inland water ways and rivers which are 
spread over a large part o f the upper Kuttanad. Kayal soils are found in the reclaim ed 
lake beds in Kottayain and Alappuzha districts.

Kerala with its long coastal line o f about 580 km, has sixteen lagoons or 
backwaters, covering an area o f about 650 km 2 linked to the sea. M ost o f the coastal 
lands, deltaic areas at river mouths and reclaimed backwaters are either at sea level or 
1.0 to 1.5 m below  sea level. This leads to intrusion o f sea water which m akes the soil 
saline. Based on the location, extent and intensity o f  salinity, three types o f saline soils 
are recognised in Kerala. They are the Orumundakan lands of Alappuzha and Kollam 
districts, known after the long duration variety o f rice grown there. Pokkali lands, 
known after the pokkali type o f cultivation, located between Thanneerm ukkam  and 
Enam akkal bunds in Ernakulam and Thrissur districts and Kaipad lands o f Kannur 
district situated in the low lying deltaic areas o f river mouths. The different types of 
saline soils constitute an area of' about 30,000 ha. These areas are cropped with paddy 
once in a year during June-July to October-November, when the salinity levels in the 
surface soils is brought below critical level of less than 4 d S m 1 for the saturation extract 
o f the soil by m onsoon showers.

Kole lands extending over an area o f 11,000 ha are located in Thrissur, 
Chavakkad and M ukundapuram taluks of Thrissur district and Ponnani taluk o f 
M alappuram  district. The tract is bordered by hilly areas on the east, Kanoly canal on 
the west, M u r i y a d  kayal on the south and M ulloor kayal on the north. They lie between 
0.5 to 2.0 m below  M SL and are under submerged condition for major part o f the year. 
Judged by its proxim ity to sea and the climate o f the region, it can be inferred that the 
Kole area m ight have been a marshy land in the recent past. This area is drained mainly 
by two rivers viz. Karuvannur and Kecheri. The Karuvannur river originates from the 
high lands and runs through narrow valleys and finally enters the plains, assum es a long 
and m eandering course to the backwaters and then falls in Kanoly canal and finally 
reaches the sea at Chettuvai. Kecheri river has it’s origin in M achad forest and flows 
north-west and enters Kole lands near Parappu and finally empties into Arabian sea at 
Chettuvai through Enamakkal regulator.

Poonlhalpadom  soils are located in patches in Chittoor taluk in the Palghat 
district and in som e parts of W aynad district. These soils are locally known as 
Poontha 1 padom s due to the deep slushy nature o f soil during m ajor part o f the year. 
These soils spread over an area of 2000 ha in Chittoor taluk and is mainly located in the 
Palghat gap o f  W estern Ghats.

Problem s associated with each soil is situation specific and w arrant suitable 
agrotechniques for increasing productivity. The main objective o f this publication is 
to bring to light the results o f research carried out by several scientists and to project 
available findings for planning future research programmes for these areas.
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1 K A R I L A N D

1.1 G en eral characteristics

Kari lands are confined in pockets in a non-contiguous m anner along the 
coastal plains adjoining the backwaters in Alappuzha andKottayam  districts. Occurrence 
o f Kari soils in isolated patches can readily be distinguished by their deep black 
charcoal colour which is due to high organic matter content. Kari soil derived its name 
from  the m alayalam  w ord “Kari” meaning black. The soil is heavy in texture, poorly 
aerated and ill-drained. T op soil is adm ixed with well decom posed organic m atter in 
the range o f 10-30 per cent. But very often, this layer is underlaid by partially 
decom posed fibrous plant residues containing less than 50 per cent m ineral matter. 
Soils o f  som e o f  the regions are called as m uck or peat soils depending upon the organic 
m atter content and its degree o f decomposition. In som e places, big logs o f w ood 
locally known as “kandam aram s” occur em bedded in thesub-soil w hich are som etim es 
excavated and used both as firewood or even as timber.

Several hypotheses have been put forward on the genesis o f these soils. One 
o f them holds that thesoil arose by subm ergence o f a pre-historic forestby a violent land 
slide. A nother hypothesis is that the organic m aterials with the soil m ight have been 
w ashed down and deposited in this area from the forests of the W estern Ghats by rivers. 
This view  is supported by the fact that the Kari lands lie near the estuary o f  four m ajor 
rivers, M eenachil, Pampa, Achen Coil and M animala.

These soils are affected by severe acidity and periodic saline w ater inundation 
w ith consequent accum ulation o f soluble salts. In these soils, free sulphuric acid is 
form ed by the oxidation o f  sulphur compounds o f organic residues or that accum ulated 
in the soil from sea w ater by repeated inundation. The soil is o f  low fertility status. 
Besides, they contain toxic concentrations o f iron, alum inium  and m any unidentified 
toxic organic com pounds. The presence o f large quantities o f  organic m atter that have 
resisted decom position for long time and high acidity, inspite o f  large accum ulation of 
calcareous lime shells, are som e o f the peculiar characteristics o f Kari soils.

During the early years o f rice cultivation in Kari lands, only one crop w as 
taken in two or three years. Afterwards, these fields were cultivated annually with 
varying degrees o f  success. A t present an additional crop is also being raised during
M ay-June to August-Septemberinsomeareas wherebetterwatermanagement facilities
exist.

A GLIMPSE TO PROBLEM SOILS OF KERALA



1.2 P hysico-chem ical properties o f  surface soil

Scientific studies on Kari soils o f Kuttanad w erestarted about fifty years back.

Texture o f the surface soil was mostly clayey with a water holding capacity 
ranging from 65 to 70 per cent (Pillai, 1964). Saline w ater intrusion and seepage 
rendered these soils poorer in exchangeable calcium but enriched in sodium  and as a 
result, these soils developed undesirable physical properties (Britom utunayagam  and 
Nambiar, 1948). .

pH o f  air dried samples ranged from 2.8 to 5.3. W et soil sam ples recorded pH  
values higher than that o f dry samples by about one unit. Seventyfive per cent o f  Kari 
soils registered pH below 4.5. EC varied from 2.3 to 3.3 dSm '1 (Fig. 1.2.1). M axim um  
pH was noted in October-Novem ber while m inimum in M arch-April (Fig. 1.2.2). 
Kuruvila and Patnaik( 1973) studied specific conductance o f  ̂ Vadayar andThottappally  
Kari and was found to range from 4.6 to 6.0 dSm '1.

Organic carbon content o f the soils o f different locations varied widely and it 
ranged from 5.35 to 17.55 per cent (Fig. 1.2.3). Organic matter in Kari soils w as largely 
o f ligno-protein complex consisting o f  large quantitites o f lignin, ether and alcohol 
sol ubl e subsla nces and other resis ta nt fraction o f  organ ic matter. Koshy (1970) studied 
the chem ical nature o f organic complexes in Kari soils. A ccording to him, organic

Locations*

. - B -  EC (dS/m ) pH (dry) pH (wet)
• Namoa ol l o c a t io n s  a rc  g iven  In Annoxure

Source: Kurup, 1967.

Fig. 1.2.1 pH  and  electrical conductivity (EC) o f K ari soils (surface samples)

\ n
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Source: Kurup, 1967.
Pig. 1.2.2 Seasonal variations in pH and IX' in Kari soil (Purakkad kari)

m atter o f these soils was noteworthy in two respects viz. absence o f hem icellulose and 
cellulose and preponderance o f  ether and alcohol extractable fractions.

CEC o f surface soils varied from 24.1 to 42.5 cm ol (P+) kg '. A m ong 
exchangeable cations, hydrogen dom inated and occupied about 75-80 per cent o f the 
exchange com plex (Fig. 1.2.4). Base saturation o f m ost soils ranged from 15-25 per 
cent o f the exchange complex. But surface soils o f locations like Irandachira o f 
Thottappally recorded more than 80 per cent base saturation (Kurup, 1967). A  
com parative study o f the exchangeable bases in fallow rice soils with that o f  an adjacent 
cropped soils indicated that exchangeable hydrogen increased m arkedly due to 
cropping and pH decreased correspondingly. Continuous cropping w ithout adding any 
inorganic fertilizers resulted in a drastic fall in total and exchangeable bases and a 
significant increase in exchangeable hydrogen (Britom utunayagam  and Nam biar, 
1948).

Effect o f flooding on electro-chem ical and chemical kinetics o f these soils 
revealed a sharp increase in pH during the first ten days o f  subm ergence which levelled 
o ff subsequently. Eh values decreased m arkedly during the first ten days in the surface 
soils o f both Thottappally and Vadayar Kari. There was an increase in the sodium  
chloride extractable organic m atter during the first ten days and a steady increase in 
am m onium  nitrogen throughout the period. A  slight increase was noted in extractable 
phosphorus in 10-25 days period with a slight decrease thereafter in Thottappally kari

A GLIMPSE TO PROBLEM SOILS OF KERALA
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S ource: K urup, 1967.
Fig. 1 .2 J  O rganic curium content of Kari soils (surface sani|)les)

w hereas in V adayar kari, only traces o f P could be noticed. There was a steady increase 
o f potassium  in both the soils as the period o f subm ergence progressed. Calcium  and 
m agnesium  increased only during the first 10 to 20 days and thereafter declined. 
Soluble iron content also increased sharply during the first thirty days and then 
decreased. Alum inium  recorded an increase during the first ten days o f subm ergence 
after which, it decreased to a level lower than the initial value (Table 1.2.1).

Low fertility status o f Kari soil was attributed to low available plant nutrient 
status (Pillai, 1928). An investigation in Kari soil o f  different locations indicated that 
generally m ost o f these soils are highly deficient in phosphorus and lime but were 
abnorm ally high in soluble salts (Iyer, 1928). According to Pillai and Subram aniyan 
(1931), low fertility o f Kari soil was due to high contents o f iron and alum inium  
phosphates. Soils though exhibited comparatively higher total nutrient status, plant 
availability was comparatively low. Contents o f total N, P,O s and KjO  varied from 
0.284 to 0.713, 0.077 to 0.386 and 0.940 to 0.572 per cent respectively. V alues for 
available N, P2Os and KjO varied from 173 to 282, trace to 22 and 89 to 130 kg ha '1 
respectively. Carbon-nitrogen ratio o f the soils show ed higher values ranging from 
12.7 to 32.8 (Fig. 1.2.5). Low pH values recorded by Kari soils indicated that plant 
growth m ight be seriously hindered by the direct effect o f hydrogen ions. High 
concentration o f iron and alum inium  present in these soils intensified toxicity (M oney 
and Sukum aran, 1973). Lime requirem ent o f these soils ranged from 3.5 to 24.2 t 
C a C 0 3 ha"1 (Fig. 1.2.6).

\ n
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Souroe: Kurup, 1967. * Names o t locations are given in Annexure

!■ ig. 1.2.4 (.ation  exchange capacity (CK(') and  exchangeable cations o f K ari soils
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Table 1.2.1 Effect 'of submergence on electro-chemical and chemical properties

Thottappally kari Vadayar kari
Properties

0 10 20 30 50

Days of flooding 

Mean 0 10 20 30 50 Mean

pH 3.15 3.60 3.60 3.65 3.70 3.50 3.35 3.90 4.00 4.05 3.85 3.80

Eh (mV) 182.00 31.00 51.00 77.00 92.00 87.00 164.00 19.00 -7.00 -19.00 -11.00 29.00

Oxd-O.M. (%) 1.40 2.80 2.60 2.60 2.50 2.40 1.75 21.00 2.00 2.10 2.00 1.99

NH4 - N (ppm) 75.00 107.00 117.00 125.00 150.00 115.00 71.00 94.00 123.00 134.00 134.00 118.00

P (ppm) 0.03 0.12 0.30 0.15 0.20 0.16 Traces Traces Traces Traces 0.60 0.01

K (ppm) 31.00 46.00 57.10 59.00 86.00 56.00 36.00 42.00 50.001 63,00 101.00 58.00

Ca (ppm) 2456.00 1580.00 1580.00 1435.00 1352.00 1481.00 1206.00 1331.00 1414.00 1331.00 1331.00 1323.00

Mg (ppm) 760.00 1297.00 1272.00 1235.00 1200.00 1153.00 399.00 1260.00 1397.00 1223.00 1240.00 1104.00

Fe (ppm) 310.00 1980.00 2525.00 3010.00 1512.00 1867.00 285.00 1730.00 2380.00 2835.00 1320.00 1710.00

A1 (ppm) 150.00 192.00 162.00 130.00 112.00 149.00 138.00 142.00 124.00 110.00 94.00 122.00

Mn (ppm) 9.00 20.00 14.00 14.00 15.00 14.00 17.00 28.00 22.00 25.00 23.00 23.00

S04-S (ppm) 2388.00 1995.00 1218.00 1536.00 1536.00 1747.00 2238.00 2073.00 1865.00 1948.00 1520.00 1929.00

Source: Kabecrathumma and Patnaik, 1973.



300

30

35

- 25

■z
-  20 o

r»
- 15 0

s:
- 10 c 0

- 5
in

O
t f

6 7 8
L o ca tio n s’*

W M  N P^Og l\\\\l ICjO C /N  r a t io
* Names of locations are given in Annexure Source: Kurup, 1967. 

Fig. 1.2.5 Available m ajo r nu trien t status of K ari soils

1
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Locations*
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Fig. 1.2.6 A lum inium  (Al), base satu ration  (IIS) and lime requ irem ent (LR) o f  K ari soils
(surface samples)
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Properties o f  surface soils greatly determine the productiv ity  
o f  a soil. Surface soils o fK a ri are extremely acidic even on subm ergence . 
L im e requirem ent o f  the soils ranged from  3  to 25 t h a 1. Soluble salt 
content o f  m ost o f  the soils is also high which include chlorides, sulphates, 
soluble iron and  aluminium. H igh C /N  ratio recorded in most o f  the soils  
indicate the presence o f  undecom posed p lant residues rich in higher 
carbohydrates. P hysica l properties o f  m ost o f  the soils is also p o o r  due to 
clayey texture and dominance o f  sodium in the exchange complex. L o w  
fertility  status o fK a r i so il is attributed to low plant available nutrients in 
these soils. P lant growth is also hindered by high acidity and  conseqent 
direct effect o f  hydrogen ions as well as toxic concentration o f  iron and  
alum inium  presen t in these soils. ,

1.3 P rofile  characteristics .

1 .3 .1  M o rp h o lo g ica l p ro p ertie s

Detailed investigations were carried out on m orphological, physical and 
chemical properties o f the soil profiles o f Kari soils occurring in Thottapally region of 
Shertalai taluk and Thuravoor region of Ambalappuzha taluk (Pillai, 1964; Varghese 
and Aiyer, 1973). Colour o f the profile was darker in the lower layers o f Thottapally 
profile w hereas in Thuravoor profile, a decrease in intensity o f  colour was noticed w ith 
depth. Thottappally profile contained CaCOs deposits in the form o f lim e shells in the 
upper horizons and calcium  carbonate nodules in the lower horizons. W ood fossils 
w ere seen in different horizons o f most o f the profiles. (Table 1.3.1.1).

1 .3 .2  P h y s ic a l p ro p ertie s

Texture o f the soils o f different horizons showed rem arkable variations 
ranging from clayey to sandy loam. Texture was clayey in Thottappally profile except 
in horizon (86-92 cm), where it was sandy loam. In both profiles, surface layers 
exhibited clayey texture. Apparent specific gravity ranged from 0.96 to 1.62 and 
absolute specific gravity varied from 2.08 to 2.76. In general, specific gravity increased 
w ith depth. M axim um  water holding capacity ranged from 25.93 to 56.76 per cent 
(Table 1.3.2.1).
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Tabic 1.3.1.1 Description of Thotlappally and Thuravoor profiles

A. Thotlappally (Alappuzha district)

I. General information of the site

a. Elevation 0.5 m below sea level

b. Land form
i. Physiographic position of the site plain water-logged

ii. Land form of surrounding fiat
iii. Micro topography fiat

c. Slope oh which profile is situated almost fiat

d. Vegetation and land use single cropped paddy land

c. Climate tropical humid climate with al ternatcly wet and dry 
periods

f. Parent material alluvial deposit of peat and sand

8- Drainage poorly drained

h. Moisture condition wet

i. Depth of ground water table highly fluctuating, 1 m during March and water
logged during offseason

j- Human influence, if any cultivated area

II. Profile characteristics

Depth Pore CaCOj
era Colour Texture Consistency space Roots deposits pH

0 Moist-10YR 3/4
dark yellowish 
brown. Dry-10 
YRY/3 dark brown

22 Moist-10YR 3/3
dark brown 
Dry- 10YR 2/1 black

46 Moist- LOYR 2/1
black
Dry-IOYR 3/2 
very dark 
greyish brown

86 Moist-10YR 2/1
black
Dry-7.5 YRY/0 
dark grey

92 Moisl-IOYR 2/1
black
Dry-IOYR 5/1 
grey

Clay

Clay

Clay

Sandy
loam

Clay

Wet - very sticky 
Moist - extremely 
Arm
Dry-very hard 

-do-

-do-

Wel-slightly
sticky
Moist-friable 
Dry-slightly hard

Wet - sticky 
Moist - firm 
Dry-hard

Common,
very
fine

Few,very 
fine

Nil

Nil

Nil

Frequent
root
wood
fossils

Frequent

Lime shells 5.6

None

None

- do -

None - do -

CaC03
nodules

- d o -

6.2

6.6

6.4

6.7
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B. Thuravoor (Alappuzha district)

I. General information of the site

a. Elevation

b. Land form
i. Physiographic position of the site

ii. Land form of surrounding
iii. Micro topography

c. Slope on which profile is situated

d. Vegetation and land use

e. Climate

f. Parent material

g. Drainage

h. Moisture condition

i. Depth of gro und water table

j. Human influence, if any

0.5 m below seal level

plain water-logged 
flat 
flat

almost flat

single crop paddy land

tropical humid climate with alternately wet and dry 
periods

sedimentary arenaceous deposits

poorly drained

wet

highly fluctuating, 1 m during Match and water
logged during off season

cultivated area

If. Profile characteristics

Depth
cm Colour Texture Consistency

Features of
biological
origin

Roots pH

0 Mcisl-7.5 YR 
2/0 black 
Dry-10YR3/1 
very dark grey

Clay Wet - Slighty 
sticky
Moist - Vety 
friable 
Hard - Dry

Wood fossils Abundant 5.5

18 Moist-5YR 2/1 
black
Dty - 5 YR 2/2 
reddish brown

Clay Wet - Nonsticky 
Moist - Friable 
Dry - Slightly 
hard

Wood fossils -do- 4.7

28 Mcist-5YR2/1
black
Dry-10YR3/1 
very dark grey 
reddish brown

Sandy
loam

Wet-Non sticky 
Moist-loose 
Dry-slightly 
hard

None None 4.7

65 Moist-10YR3/1 
very dark grey 
Dry-10YR3/2 
dark grey

Sandy
loam

Wet-non sticky
Moist-loose
Dry-soft

None None 4.6

100 Moisl-10YR3/1 
very dark greyish 
Dry-10YR6/1 

light grey

Sandy
loam

Wel-non sticky 
Moist-loose 
Dry - Soft

None None 4.5

Source: Varghese, 1973.
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Table 1.3.2.1 Physical properties of Thuravoor and Thottappaly profiles

Sample
no.

Location Depth
(cm)

Apparent
specific
gravity

Absolute
specific
gravity

Maximum 
water holding 

capacity 
(per cent)

1 Thuravoor (0-18) 1.12 2.08 53.45
2 Thuravoor (18-28) 1.14 2.18 55.35
3 Thuravoor (28-65) 1.13 2.16 56.76
4 Thuravoor (65-100) 1.24 2.35 32.34
5 Thuravoor (> 100) 1.18 2.29 52.89
6 Thottappally (0-22) 0.97 2.18 55.00
7 Thottappally (22-46) 0.96 2.15 50.67
8 Thottappally ’ (46-86) 1.21 2.51 37.77

. 9 Thottappally (86-92) 1.45 2.62 27.27
10 Thottappally (>92) 1.62 2.76 25.93

Source: Varghese and Aiyer, 1973

1.3 .3  C h em ic a l ch a ra c ter is t ic s

Varghese and A iyer (1973) studied chemical properties o f  the soils of 
different horizons o f Thuravoor and Thottappally regions o f A m balappuzha and 
Sherthalai taluks respectively. The surface soils o f both the profiles w ere slightly 
acidic. But pH and EC increased with depth in Thottappally profile, w hereas the 
reverse trend in pH and no variation in electrical conductivity was observed in 
Thuravoor. Organic m atter content was comparatively higher in Thottappally profile 
and was sufficient to designate it as peaty soil. U pper horizons o f both the profiles 
show ed higher contents o f  phosphorus and potassium. M agnesium  content was h igher 
in T huravoor profile and show ed a general increase with depth. A  reverse trend was 
observed w ith Thottappally profile (Fig. 1.3.3.1 a &  b). Soils o f the two profiles 
recorded fairly high CEC. It decreased with depth in Thottappally profile w hereas no 
definite pattern o f distribution was observed in Thuravoor profile. Exchangeable base 
contents o f the two profiles was in the order Ca > M g > K. The m axim um  am ount o f 
exchangeable bases was observed in Thuravoor soil samples, (Fig. 1.3.3.2 a & b). 
V ariations in pH o f  dry and wet samples o f four different profiles are presented in Fig. 
1.3.3.3. A ir drying o f the soils o f surface horizons led to extrem e acidity w hereas that 
o f low er horizons changed to neutral or even slightly alkaline (Pillai, 1964).
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Fig. 1.33.1 a. T otal nu trien t and organic m a tte r  status o f  K ari soil profiles (T huravoor)
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t ig .  1.3 J J  pH, nitrogen and organic m a tte r status o f  K ari soil protiles

Greater heierogenity is observed in the colour and texture o f  various 
profiles. Texture ranged from clay to sandy loam. Lime shells or calcium carbonate 
nodules are seen in the profiles mostly inthelo wer horizons but sometimes distributed 
throughout the profile.

Undecomposedplant residues are seen in the profiles at different depths, but 
mostly in the surface horizons. Morphology o f the profiles indicates that these soils 
are formedfrom coastal sandy soils by sedimentation and deposition. The undecomposed 
wood fossils is a clear indication o f the existence o f dense forest vegeta don in the past.

C//V ratio o f the soils o f different horizons are wider than normal soils 
indicating the presence o f undecomposed plant residues o f higher carbohydrates like 
lignin o f  wood fossils. p H  o f the soils increased with depth. A ir drying doubled 
intensity o f  acidity mainly due to oxidation o f sulphur compounds o f the soil o f  upper 
horizons but the lower layers turn to neutral or alkaline. Dissolution o f  clacium 
carbonate in the form  o f lime shells which are mostly seen in the lower horizons 
neutralize acidity and change the p H  to neutral or alkaline range. Though most o f  the 
soils are having comparatively higher total nutrient content, theplant available status 
is low probably due to lower mineralization rate oforganic matter with wide C!N ratio, 
low p H  and anaerobic soil conditions which are not congenial for the existence and 
multiplication o f  beneficial microorganisms.
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1.4 Sulphur status

Soil and associated wood fossils contained different forms o f  sulphur such as 
free organically com bined sulphide and sulphate forms (Subram oney, 1958). Sulphur 
oxidising and reducing bacteria were present in the soils. It w as assum ed that there 
existed a bacterial cycle in these soils which convert organic form s o f  sulphur to 
sulphuric acid. T he acid thus form ed causes extreme acidity o f  these soils.

Sulphate sulphur accum ulated m ostly in the surface, w hereas sulphides w ere 
seen concentrated in the lower horizons o f  the soils. Thiobacillus th iooxidans  was 
found to be the m ost im portant sulphur oxidising bacteria in these soils. (CM A, 
Schem e, 1966).

Sulphur content increased with depth in Vaikkom  taluk o f K ottayam  district 
(Table 1.4.1). O rganic sulphur constituted m ore than 90 per cent o f  the total sulphur 
considering all depths together. Total sulphur content was highly correlated w ith other 
form s o f sulphur like morgans reagent extractable sulphur, neutral norm al am m onium  
acetate extractable sulphur and neubauer test values o f sulphur (Jacob, 1966).

Table 1.4.1 Forms of sulphur in Kari soils of Vaikkom taluk

Depth of 
sampling 

(cm)

. Total 
" sulphur 
(per cent)

Nitrogen/
Sulphur

Organic
sulphur

Humus
sulphur

Water soluble 
sulphur

sulphate
sulphur

Total 
content 

(per cent)

% 
to total 
sulphur

Total 
content 

(per cent)

% 
to total 
sulphur

Content
percent

% 
to total 
sulphur

Total % 
content to total 

(percent) sulphur

0 -2 0 0.4247 0.32 0.4173 98.2 0.0508 12.2 0.0038 0.9 0.0058 1.4

2 0 -4 0 0.5206 0.29 0.5019 96.4 0.0690 11.8 0.0046 0.9 ' 0.0074 1.4

4 0 -6 0 0.5246 0.29 0.5123 97.7 0.0621 12.1 0.0050 1.0 0.0083 1.6

Source: Jacob, 1966

V arghese (1973) assessed the different forms o f sulphur and vertical d istribu
tion o f  sulphur in the profiles o f Thottappally and Thuravoor area. Total sulphur w as 
seen increasing w ith depth in the profile except in the sandy C horizon o f  Thottappally 
soil. M ajor portion o f  the sulphur was in the organic fonn, which varied  from 81 to 93 
per cent o f the total. Organic sulphur content increased with increasing depth o f the 
profile. Sulphate accounted for the m ajor portion o f  the inorganic sulphur, (Table 
1.4.2).

_________________________________________________________________________________
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Table 1.4.2 Distribution of sulphur in the profiles of Thuravoor and Thottappally area

Sample

No.

Location Depth

(cm)

Horizon

Sulphur (ppm)

Water

soluble

sulphate

Total

sulphate

Sulphide Organic Total

1 Thuravoor 0-22 A 1020.2 (12.69) 1271.5 (15.7) 132.9 (1.7) 6695.7 (82.7) 8100.0

2 22-46 B1 1475.2 (15.20) 1685.9 (17.4) 110.6 (1.1) 7903.8 (81.5) 9700.3

3 46-86 B2 2884.6 (14.50) 2990.5 (15.0) 92.6 (0.5) 16817.4 (84.5) 19900.8

4 86-92 C l 1710.0 (6.80) 1900.7 (7.5) 89.7 (0.4) 23309.6 (92.2) 25300.0

5 92 and above C2 2005.6 (6.60) 2800.6 (7.2) 57.7 (0.2) 28062.6 (92.6) 30300.9

6 Thottappally 0-18 A 1394.3 (8.90) 1753.2 (11.2) 61.2 (0.4) 13886.1 (86.4) 15700.5

7 18-28 B1 1336.4 (7.40) 1352.6 (9.0) 38.5 (0.3) 15328.9 (90.7) 16900.0

8 28-65 B2 396.0 (9.00) 520.7 (11.9) 12.0 (0.3) 3867.3 (87.9) 4400.0

9 65-100 C l 237.4 (6.30) 360.5 (9.6) 4.3 (0.1) 3429.9 (90.3) 3800.7

10 100 and above C2 160.5 (5.40) 210.0 (7.0) 2.8 (0.1) 2787.6 (92.4) 3000.4

Figures in paranthesis indicate per cent of total S

Source: Varghese, 1973



O rganic sulphur constitutes m ajor portion o f  so il sulphur. Sulphur  
content increases with depth in most o f  the profiles.

1.5 Micronutrient status

W ater soluble silica content varied from 75-100 ppm w hereas citric acid 
soluble silica content was 675 ppm (Nair, 1966) Cu and Zn deficiencies w ere observed 
in Kari soils. (Praseedom , 1970).

Soil sam ples collected from Vadayar, Thuravoor and Thottappally areas 
show ed copper content ranging from 18.8. to 23.0 ppm with an average o f  19.0 ppm 
in surfacesam ples. Available copper content varied from 0.4 to 1.5 ppm and the average 
being 0.9 ppm in the surface layers. Total copper was negatively related to pH, organic 
carbon andsesqu iox ide contents o f the soil samples, whereas available copper show ed 
significant negative relationship with organic m atter (Gopinalh, 1973).

Soil sam ples collected from Thottappally area were rich in total iron and zinc, 
m edium  in m anganese and low in copper. Total zinc content varied from 12.5 to 41.6 
ppm with an average o f  27.0 ppm in the surface samples. Average ava ilable zinc content 
o f the surface sam ples was 1.38 ppm.

Kari soils w ere lound deficient in available copper but adequately supplied 
w ith available Zn and Mn, but Rajendran (1981) observed Zn deficiency in Kari soils. 
A vailable Fe was found in toxic levels in many of the soils. Significant negative 
correlation was observed betw een organic m atter and available copper, w hile the 
relationship w as positive and significant betw een organic carbon and available iron. 
Available iron w as positively correlated with cation exchange capacity w hereas it was 
negatively related with pH, exchangeable calcium  and m agnesium  (Aiyer cl al. 1975).

A m ong  the m icronutrients, copper deficiency is m uch prom inen t in K ari 
soils. Z inc  deficiency is also observed in different locations. A va ilab le  iron 
content is fo u n d  in toxic levels in these soils.

1.6 M ineralogical characteristics

Illite, m onlm orilloniteand a m ixture o f hydrous mica w ere the dom inant clay 
m inerals (Gopalaswam y, 1958) in these soils.

Kari soils were classified as peaty marine mud clays and could be included in 
the soil order H istoso lsof the US DA system (Gopalaswam y and Raychowdhary, 1969).
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Sand fractions contained a num ber o f minerals derived from acid igneous and 
m etam orphic rocks, schists, crystal line gneisses, ferromagnesium minerals andsynites. 
Lim onite, siderite and sulphides were present along with mineral species like trem o- 
lite, zeolite and hyperslhene (Gopalaswamy and Raychaudhary, 1971; Gopalaswamy, 
1961).

Kaolinite was the dom inant mineral in the clay associated with fairly large 
am ounts o f smectites. Electron micrographs showed small amounts o f halloysite also. 
The fine and coarse silt were found to contain quartz, mica, feldspars, kaolinite and 
chloritic minerals as the major components. Fine sand was fairly rich in ferromagnesium 
m inerals (Sudhansu et al. 1973).

The clay fraction of Thuravoor and Thottappally contained mainly m ontm o- 
rillonite as the dom inant clay mineral (Varghese, 1973).

Kaolinite was the dominant mineral in the clay fraction associated with fairly 
large am ounts o f sm ectite and comparatively smaller amounts o f halloysite. Silt 
fraction was found to contain primary minerals like quartz, mica and feldspars and 
secondary m inerals like kaolinite and chlorite (Kuruvila, 1974) in Thottappally and 
Vadayar kari.

Kaolinite is the m ineral that dominates in the clay fraction , while silt 
fraction  is fo u n d  to contain prim ary m inerals like quartz, m ica and  feldspars  
and secondary m inerals like kaolinite and chlorite.

1.7 M icrobiological characteristics

A new species o f Azolobacter which grow equally well in media supplied 
w ith free form o f  calcium carbonate and could grew well even under highly acidic 
conditions o f Kari soils was isolated (Subramoney, 1950).

Thiobacillus thiooxidans was the most important sulphur oxidising bacteria 
and the population o f  these organisms increased with soil acidity.

These soils had low nitrifying bacterial population (M oney, 1961a andPillai, 
1964) but am m onifying capacity was found to be high (Table 1.7.1.). A m ong the algal 
flora, blue green algae dominated (Amma et al. 1966)
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Table 1.7.1 Microbiological properties of Kari soils

Sample Depth 
no. (cm)

pH Total 
count 

millions g '1

Ammoni
fying 
power 

mg Ng'1 
soil

N fixing 
capacity 
mg Ng'1 

of sucrose

Profile I. Koithurulhu

1 0-24 5.4 0.58 21.53 3.30
2 24-75 6.7 0.52 19.46 3.80
3 Below 75 7.1 4.53 21.42 10.20

Profile II. Oorkari

4 0-24 3.6 0.44 26.17 3.67
5 24-75 5.6 0.23 22.54 2.48
6 Below 75 7.2 1.90 16.10 8.91

Profile III. Elurkalam

7 0-24 3.7 0.39 23.38 1.22
8 24-75 2.7 0.11 12.46 1.08
9 Below 75 6.9 1.53 11.34 9.72

Profile IV. Kochuputhenkari

10 0-24 4.2 0.27 23.94 1.79
11 24-75 3.9 0.22 16.10 2.57
12 Below 75 6.7 4.51 9.38 11.46

Source: Pillai, 1964
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1.8 M anagement o f Kari soils

Pot culture study using graded levels o f lime (0, 1/4, 1/2, 3/4, full and tw ice 
the lim e requirem ent) indicated that liming at all the rates significantly increased pH, 
available nitrogen and phosphorus and consequently growth and yield o f rice (Kurup, 
1967). Contrary to the above observation,Kabeerathumm a (1974) could not obtain any 
favourable influence by lim ing on rice in Kari soil. According to her, lim e at full lime 
requirem ent was necessary to raise the pH to a favourable range. Lim ing the surface soil 
could not correct acidity o f the lower layers o f Kari soils (M oney, 1951). Field 
experim ents conducted using different liming materials at graded levels o f 1/20,1/10 
and 1/5 o f the lime requirem ent to study the effect o f liming m aterials on toxic factors 
indicated that application o f 1/10 and 1/5 o f  lime requirem ent appreciably reduced 
soluble salts, exchangeable hydrogen and aluminium and water soluble iron content of 
the soils. Burnt lime and dolomite were alm ost equal in their effectiveness in reducing 
exchangeable hydrogen and acidity. Burnt lime was found to be more effective than 
unburnt lim e in decreasing exchangeable aluminium and water soluble iron contents.

Incubation and pot culture studies conducted using Kari soils (Kuruvila and 
Patnaik, 1973) indicated toxicity as the main reason for crop failure in these soils and 
could be ameliorated for growing a good crop o f rice. W ashing and lim ing was found 
better than lim ing alone for amelioration.

Im provem ent of hydrological conditions was o f primary im portance for 
increasing productivity o f Kari soils (Money, 1961). According to him, the chief 
sources o f  toxicity in Kari soils were extreme acidity, solubility o f iron and high 
am ounts o f soluble salts especially chlorides and sulphates. He had suggested for 
change in the periods o f cultivation and application o f lime to increase productivity of 
Kari soils. H e had suggested creation of bunds to prevent intrusion o f  flood w ater and 
use o f acid resistant varieties o f rice for improving productivity. Seasonal variations 
in soil reactions and soluble salt content in Kari soils o f Kuttanad were studied by 
estim ating these param eters at monthly intervals (Kurup and Aiyer, 1973). They 
suggested for shift in cultivation season from August to January. According to their 
study, this w ould enhance rice yield by eliminating salinity hazards during flowering 
and grain filling stages.

Zinc sulphate (0.5 per cent solution) as foliar spray or soil application at the 
rate o f 20 kg h a '1 recorded good yield in a field experiment conducted in farm ers field 
(Nam boodiri, 1980).

Adoption o f  tile drainage system helped to remove acidic toxic products from 
the soil and lowered acidity. Installation o f tile drains reduced the content o f w ater 
soluble iron, sulphate, calcium and magnesium contents o f the soil. (Research report, 
Karumadi, 1989-92).
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Surface p loughing  is desirable in these soils since deep p lough ing  m ay  
expose sulphur com pounds o f  sub-surface layers, the oxidation o f  which  
produce sulphuric acid. Shallow  fie ld  drains to wash aw ay toxic p roducts  fro m  
the so il and  at the sam e time to keep sulphur deposits o f  the lower layers in the  
reduced  state is very much essential to prevent extreme acidity. P artia l drainage  
also allow  subsidence o fthe  organic rich soil to a desirable level fo r  cultivation. 
Sub-surface drainage system  is fo u n d  technically feasible, but its econom ic  
viability need  to be assessed.

L im ing  to neutralize acidity in Kari so il is very expensive. A pplica tion  o f  
sm all doses o f  lime (600 kg  h a '1) before planting  or sow ing a fter draining the  
f ie ld  helps to neutralize acidity tem porarily and  also helps to reduce toxicity due  
to soluble iron, aluminium and other reduced compounds. B urnt lime and  
dolom ite are equally effective in neutralizing acidity. -As the so il is deficient in 
copper and zinc, seed  treatment or fo lia r  application o f  z in c  and  copper  
com pounds m ay be resorted to get higher y ie ld  o f  rice.
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2 .1  G eneral characteristics

Karappadom  soils occur along the inland waterways and rivers and form  the 
m ajor part o f upper Kuttanad. This extends in 1014 padasekharam s in AJappuzha and 
Kottayam  districts. These are river bom e alluvial soils. They occur in fields w hich are 
about l-2 m  below  m ean sea level. Soils are very deep, poorly drained, dark grey in 
colour w ith clay loam surface texture followed by silty clay sub-soil. The sub-soils also 
show the presence o f abundant, prominent red and yellow mottles, gley horizons, 
streaks and concretions. Presence o f sand pockets in the sub-surface horizons is another 
feature. Soils are characterised by high acidity, high salt content and a fair am ount o f 
decom posing organic matter. Karappadom, is further divided into north Kuttanad, mid 
K uttanad and upper Kuttanad.

T he entire area in the zone is under rice during punja season. In som e areas, 
an additional crop o f paddy is also being taken from April-M ay to A ugust-Septem ber. 
T he patches o f garden land are used for raising coconut and other annual and seasonal 
crops like banana and vegetables.

2.2  P h ysico-chem ical properties o f  surface soil

The physical and chemical properties o f Karappadom soils o f  seventeen 
different locations were studied at Rice Research Station, M oncompu. Bulk density 
ranged from  0.84 to 1.30 g cc"1 and particle density from 1.32 to 1.86 g cc"1. Soils 
possessed a water holding capacity o f 24.3 to 54.9 per cent, analysed a pore space of
32.4 to 47.0 per cent and a volum e expansion o f 2.66 to 15.70 per cent.

A m ong the chemical properties, pH o f fresh soil samples varied from 3.85 to 
5.75 and that o f  dry samples from 2.8 to 5.5. These soils recorded an EC o f 2.4 to 3.6 
d S m '1 at 25°C  (Fig.2.2.1). The amount o f  total exchangeable cations ranged from 1.92 
to 10.66 and CEC from 13.1 to 25.3 cmol (p'f)kg_1. Exchangeable Ca ranged from 0.95 
to 6.60; Mg, 0.53 to 3.33; K, 0.28 to 0.48 and Na, 0.32 to 0.79 cmol (P+) kg*1 (Fig. 2.2.2). 
Hydrogen was the m ost dominant exchangeable cation. Percentage base saturation 
varied from 7.8 to 55.2 and aluminium saturation ranged from 6.7 to 34.1 percent. Lime 
requirem ent ranged from 3.0 to 18 .81 ha"1 (Fig. 2.2.3). These soils recorded a C:N ratio 
o f  11.9 to 24.6. Available N, P2C*5 andK jO  ranged from 114 to 218, trace to 14 and 56 
to 113 kg ha"1 respectively (Fig. 2.2.4 a & b).
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Source: Kurup, 1967.

Fig. 2.2.1 pH, electrical conductivity (EC) and  organic carbon (OC) con ten t o f
K arappadom  soils

Seasonal variations in pH and EC of the soil indicated m axim um  pH during 
O ctober-N ovem ber and minimum in April-M ay. EC was maximum  in A pril-M ay and 
m inim um  in October-N ovem ber (Fig.2.2.5).

Soil o f Tharkkippadom  registerd maximum acidity, recording a pH o f 2.8. 
Cum ulative effect o f high organic matter content, low base saturation, high hydrogen 
and alum inium  saturation have resulted in high acidity. Lime requirem ent for this soil 
was com paratively high due to the very low pH. CEC was also high in this location, 
w hich m ay be due to high organic matter content.

C/jV ratio  o f  m ost o f  the Karappadom  soils is above ten indicating the 
presence o f  undecom posed p lant residues. Available phosphorus and  p o ta s
sium  are very low in these soils.
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Eig. 2.2.2 Exchangeable cations and CEC of K arappudoni soils
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.2.3 Ba.se, alum inium  sal m a t ion and lime requ irem ent o f  K arappadom  soils
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Source: Kurup, 1967.
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1'ig. 2.2.4 a. Ci/N ra tio  and  available phosphorus sta tus o f K arappadom  soils
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M a xim u m p H  and  minimum E C  recordedin O ctober-Novem ber is due the 
rains received  during the period  and  inflow o f  fresh  water fro m  rivers. In A p ril-  

. M ay, so il undergoes partia l dehydration which result in oxidation o f  su lphur  
com pounds to sulphuric acid  and  this inturn reduced the so il p H  and enhanced  
EC.

2.3 P rofile  ch aracteristics

Soil productivity is highly influenced by its m orphological and physico
chem ical properties. Vettikkarappadom  profile has been taken as a typical one and its 
properties have been depicted in Table 2.3.1.

2.3 .1  lV lorp holog ica l p ro p ertie s

Soil layer upto about 15 cm depth was generally dark brown to b lack in colour. 
V ariations w ere observed in different locations. Dry roots w ere present at a depth o f 
about 15 cm. Presence o f dry roots was also observed in other profiles also, though the 
depth o f  occurrence varied. Soil was sticky when wet and fonnedhard  lum ps on drying. 
Though m ottlings w ere absent in Vettikkarappadom, profiles o f K idangara and 
Cham bakulam  exhibited m ottles o f various colours like white, yellow  and reddish 
yellow  in the low er horizons. Concretions w ere present in the low er horizon of 
Cham bakulam  profile.

2 .3 .2  P h y s ic a l p ro p er tie s

The tex tu reof the soil was clayey in the surface layer o f  V ettikkarappadom  and 
loam y sand in the lower depths. W hile in M uthurpadom , silt was prom inent in the 
surface soil and clay in the lower depths. But in M uthurvadakkepadom , it w as loamy 
in the surface layer and silty loam in the lower layers. W ater holding capacity increased 
with increase in finer fractions. (Santhakum ari, 1975).

2 .3 .3  C h e m ic a l ch a ra c ter is t ic s

pH o f  fresh soil collected from V ettikkarappadom  did not show  m uch 
variations in the first two horizons whereas in the dry soil samples, pH  increased w ith 
depth. M uthurpadom  soils showed reduction in pH from the surface to deeper layers 
both in fresh as well as in dry soil samples. M uthurvadakkepadom  soil was highly 
acidic in both fresh as well as in dry conditions and acidity was m ore intense in the dry 
state especially in the lower layers (Fig. 2.3.3.1). Conductivity o f  the soils o f different 
horizons increased with depth in M uthurpadom  and M uthurvadakkepadom  w hereas 
no defenite pattern w as noticed in Vettikkarappadom  (Santhakum ari, 1975).
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Table 2.3.1 Profile description (Vettikkarappadom of Pumiapra village)

I. General information of Ihe site

a. Higher category classification : entisol

b. Elevation : 1 lo 3 in below sea level

c. Land form
i. Physiographic position of the site

ii. Land form of surrounding
iii. Microlopogi'aphy

: water-logged area 
: Vembanad lake 
: flat

d. Slope on which profile is situated : level

e. Vegetation and land use : paddy, punja crop from September lo March. Sec
ond crop being taken as a trial

f. Climate : tropical humid climate with wet and dry periods

g. Rainfall : 2700 mm

h. Parent material : mixed silty alluvium

i. Drainage : poorly drained

j. Moisture condition : wet

h. Depth of ground water table : 77 cm

I. Presence of surface stones : no stones and rocks

j. Evidence of the erosion : nil

k. Presence of salt and alkali : moderate with seasonal fluctuations

1. Human influence, if any : reclaimed from lake, cultivated area

II. Profile characteristics

Depth
cm Colour Texture Consistence

Pore
space Roots

Moldings/
cementation pH

0 Moisl-10 YR Clay
2/1 black
Dry-2.5Y 3/2
very dark
greyish brown

Wet-slighty
sticky
Moist - firm 
Dry - hard

Disconti- Abundant 
nuous

Moltiings-nil
weakly
cemented

5.3

15 Moist-10YR 3/1 Loamy 
Veiy dark grey isand 
Dry -10 YR 3/2 
Very dark greyish 
brown

Wet - nonslicky 
Moist - friable 
Dry - hard

Disconti- None 
nuous

Mo tilings-nil
weekly
cemented

■ 4.5

49 Moist-10YR2/1 Loamy 
Very dark brown sand 
Dry-2.5Y 3/2 
very dark 
greyish brown

Wet-non sticky
Moist-loose
Dry-hard

Disconti- None 
nuous

(

Mottlings-nil
weekly
cemented

3.2

Source: Santhakumari, 1975

A GLIMPSE TO PROBLEM SOILS OF KERALA



I 1 I ‘ I
pH (Wet) pH (Dry) EC (dSm"1)

M uthurvadakkepadom
3 o u rce : S an th aku m ari, 1975

Fig. 2.3.3.1 Chem ical properties of K arappadom  profiles
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O rganic carbon content varied from 0.79 to 4.09 per cent and nitrogen content 
from 0.11 to 0.30 percent. C/N ratio o f the profiles varied from 6.58 lo 18.33. Upper 
horizon o f Vettikkarappadom  showed a high content o f both total as well as available 
P. In M uthurpadom and M uthurvadakkepadom profiles, the lowest layers and in 
Vettikkarappadom , the lop layer had the highest percenlageof potassium. C alcium and 
m agnesium  contents were high in M ulhurvadakkeppadom soil where they increased 
with depth. But in Vettikkarappadom and M uthurpadom, Ca and M g decreased as the 
depth increased (Table 2.3.3.1). CEC o f these profiles were fairly high and it varied 
from 8.36 to 24.08 cmol (p+) k g '] soil. Total exchangeablem elalliccalions varied from 
7.38 to 18.55 cmol (p+) k g '1 of soil. Except in Vettikkarappadom, CEC of all the 
profiles increased with depth.Exchangeable A1 was the most dom inant cation occupy
ing nearly 50 per cent o f the exchange complex. It was found to decrease with depth 
in Vettikkarappadom  and M uthurvadakkepadom whereas a reverse trend was noticed 
in M uthurpadom. Exchangeable A1 followed the same trend w hereas exchangeable Ca 
followed a reverse pattern as that o f pH (Table 2.3.3.2)

pH o f  the surface (0-23 cm) dry soil o f RRS, M oncompu was 5.1. Total 
nitrogen and potassium were 0.06 and 0.05 percent in the surface soil which increased 
to 0.07 and 0.08 per cent at 23 lo 45 cm depth and 0.08 and 0.10 per cent at 45-90 cm 
depth respectively. Calcium as CaO, increased from 0.01 per cent in the surface soil 
to 0.17 per cent at 90 cm depth whereas Mg as M gO decreased from 0.09 per cent from 
the surface to 0.03 per cent at 90 cm depth (Table 2.3.3.3).

Data on chemical characteristics of Champakulam soil show ed acpumulation 
o f organic m atter and all the major nutrients in the surface soil which decreased with 
depth. CEC was found to increase with depth, probably duelo  the accum ulation o f finer 
fractions on the lower horizons. Slight reduction o f pH was observed with increase in 
depth o f the soil profile (Table 2.3.3.4).

Surface soil is generally dark brown to black in colour. D ry  roots are  
present in the profiles at different depths. Soils are sticky when wet and  fo rm  
hard lumps on drying, exhibiting mottles o f  different colours in m ost o f  the 
profiles. Variations in p H a n d E C  are observed with depth in different profiles. 
Increase in CEC is noticed with depth in most o f  the soil profiles. Exchangeable  
A I appears lo be the dominant cation in the profiles.
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Table 2.3.3.1 Chemical properties of Karappadom profiles (Total and available nutrient status)

Sample
No.

Location Profile
No.

Depth
(cm)

Organic
carbon

%

Total
Nitrogen

%

C/N
ratio

Available
P

kg ha '1

Total
P
%

Total
K
%

Total
Ca
%

Total
Mg
%

1 Veltikkarappadom I 0 -1 5 4.09 0.30 13.63 64.4 0.052 0.146 0.229 0.083
2. Vettikkarappadom 15-49 2.21 0.12 18.33 8.0 0.008 0.051 0.222 0.030
3. Veltikkarappadom > 49 1.96 0.13 15.07 18.1 0.020 0.030 0.182 Trace
4. Muthuipadom II 0 -1 5 2.49 0.23 10.82 17.4 0.011 0.095 0.233 0.032
5. Muthuipadom 15-58 0.79 0.12 6.58 21.0 0.011 0.158 0.231 0.032
6. Muthurpadom 5 8 -7 5 2,04 0.13 15.69 17.8 0.011 0.335 0.194 0.227
7. Muthurvadakkepadom III 0 -1 6 1.33 0.14 9.50 11.2 0.010 0.071 0.224 0.031
8. Muthurvada kkepadom 16-36 1.83 0.11 16.63 80.8 0.053 0.189 0.284 0.315
9. Muthurvadakkepadom 3 6 -5 7 3.01 0.17 17.70 162.8 0.033 0.407 0.396 0.946

Source: Santhakumari, 1975

Table 2.3.3.2 Chemical properties of Kara ppadom profiles (cation exchange capacity and exchangeable cations)

Sample
No.

Location Depth
(cm) Na K Ca Mg H Al Fe

Total
exchangeable

cations
C.E.C.

cmoIfP^kg'1

1. Vettikkarappadom 0 -1 5 0.32 0.16 0.10 3.00 4.98 8.12 0.12 17.82 22.80
2. Vettikkarappadom 15 -4 9 1.11 0.01 2.25 2.96 1.86 4.97 0.10 11.50 13.36
3. Vettikkarappadom >49 0.65 0.14 3.28 Trace 0.98 3.08 0.23 7.38 8.36
4. Muthurpadom 0 -1 5 0.17 0.58 5.17 3.00 0.61 7.05 0.06 15.93 16.54
5. Muthurpadom 15-53 2.37 0.43 3.S0 1.74 0.44 8.03 0.04 16.41 16.85
6. Muthurpadom 5 8 -7 5 0.30 0.05 6.00 3.30 5.53 8.40 0.50 18.55 24.08
7. Muthurvadakkepadom 0 -1 6 0.40 0.02 4.49 2.48 1.36 7.41 0.04 14.84 16.20
8. Muthurvada kkepadom 16 - 36 0.68 0.01 6.02 2.88 2.29 6.64 0.06 16.19 18.48
9. Muthurvadakkepadom 3 6 -5 7 2.57 0.53 6.40 2.50 2.98 5.00 0.08 17.10 20.08

Source; Santhakumari* 1975
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Table 2.3.3.3 Chemical properties of the profiles of Rice Research Station, Moncompu

Horizon Depth
(cm)

pH 
(dry soil)

Total (percentage)

N P2°5 k 2o CaO MgO Fe2° 3 CEC (cmol 
(P+)kg-!)

1 0-23 5.1 0.06 0.11 0.05 0.01 0.09 20.2 12.6

2 23-45 5.3 0.07 0.06 0.08 0.14 0.07 21.8 11.0

3 45-90 5.2 0.08 0.06 0.10 0.17 0.03 21.3 11.3

Source: Rice Research Station, Moncompu.

Table 2.3.3.4 Chemical properties of Champakulam soil

Depth Gravel Particle size distribution Organic Total 
carbon N

Total Total 

P2° 5  K2 °

Total
CaO

R2°3 Fe2Oj CEC
cmol

pH EC Base 
dSm*1 saturation(cm) %

Coarse Fine Silt Clay % % % % % % % (P+)kg_1 %

0-17 Nil 18.30 24.5 16.6 31.0 6.5 0.414 0.042 0.316 0.116 32.5 6.7 13.8 5.3 0.2 47.10

17-33 Nil 3.20 2.8 28.2 60.2 4.9 0.245 0.033 0.280 0.114 37.7 5.8 33.6 4.2 0.5 44.34

53-130 Nil 1.80 2.1 27.8 65.2 3.3 0.134 0.018 0.120 0.082 33.3 5.9 34.15 4.2 2.5 36.26

Source; Soils of Kerala, 1978.



2.4  S u lp h u r status

Jacob (1966) reported that organic sulphur constituted m ore than 90 per cent 
o f the total sulphur considering all the depths in the soil profile together. A  decrease 
in sulphur content was observed with increase in depth (Table 2.4.1). W ater soluble 
sulphur ranged from 2 to 3 per cent o f total sulphur.

Table 2.4.1 Sulphur status and fractious of sulphur of Karappadom soil of Moncompu

Depth of Total Nitrogen Organic sulphur Humus sulphur Water soluble sulphur Sulphate sulphur

sampling sulphur sulphur _________________  ______________  ____________________ _________________

(cm) (percent) ratio Fraction % Fraction % Fraction % Fraction %

% to total % to total % to total % to tola I

sulphur sulphur sulphur sulphur

0-20 0.2466 0.56 0.2343 95.6 0.0312 13.3 0.0048 1.9 0.0094 3.8

20-40 0.2055 0.66 0.1907 93.3 0.0241 12.6 0.0045 2.2 0.0086 4.2

40-60 0.1022 1.30 0.0946 92.6 0.0152 16.1 0.0034 3.3 0.0070 6.8

Source: Jacob, 1966

In Karappadom  soils, sulphur content o f  the so il is contributed m ain ly by  
organic matter.

2.5 M icron u trien t status

A vailable m icronulrienl content o f Karappadom soil was studied by collect
ing soils from seven locations. (Aiyer et al. 1975). The soils w ere deficient in available 
copper. Significant negative correlation was observed betw een organic carbon and 
available Cu and CEC.

A vailable m icronulrienl status o f soil profiles was estim ated by Santhakum ari 
(1975). M axim um  available Zn was recorded in the surface layer o f Vellikkarappadom , 
available Cu in the m iddle layer o f M uthurpadom, available iron in the surface layer o f 
M ulhurvadakkepadom  and Mn in the lowest layer o f M uthurvadakkepadom .

A m ong the niicronulrients, Cu was deficient in m ost o f  the soils (Table 2.5.1).

Rajendran (1981) estimated available Mn and Zn content o f K arappadom  
soils collected from six locations by using five different extractants. M ost o f  the soils 
w ere found deficient in available Zn.
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Tabic 2.5,1 A vailable micronulricnl status o f Karappadom soil

Location Zn Cu Fe Mu
(ppm) (ppm) (ppm) (ppm)

Moncompu 10.5 0 .2 2 110.0 14.0

Velinad 1.0 0.30 74.0 10.0

Ncclamperoor, West 0.3 0.26 74.0 10.0

Neclampcroor, Easl 2 .2 0 .22 36.0 2 .0

Punnapra 10.5 0.16 156.0 18.0

Muthurpadom, Nedumudi 2 .0 0 .20 82.0 6.0

Muthurvadakkepadom, Nedumudi 2.5 0.26 2 1 2 .0 25.0

Source: Rice Research Slalion. Moncompu

K arappadom  soils are fo u n d  uniformly deficient in available copper. Zn  
content is also below  the critical level fo r  successful crop production in several 
locations. Com plexing with organic fractions o f  soil as well as antagonistic  
effects with more dominant cations like iron may likely to reduce p lan t availabil
ity o f  these m icronutrients in Karappadom  soils which are rich in active iron and  
organic fractions.

2.6 Soil m anagem ent for rice cultivation

1 Results o f  the trials conducted at Rice Research Station, M oncom bu arc 
reviewed here.

2 .6 .1  N itro g en  m a n a g em en t

Am ong the three sources o f nitrogen tried viz. ammonium sulphate, urea and 
calcium  amm onium  nitrate, ammonium sulphate recorded significantly higher yield 
for Ptb-10 followed by urea. Calcium ammonium nitrate was the least effective one. 
A ddition o f calcium with ammonium sulphate and urea did not fetch any additional 
yield (Table 2.6.1.1).
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Table 2.6.1.1 Comparative efficiency of sources of nitrogen on grain yield of Ptb-10 during punja 
season

Treatments Grain yield kg ha'1*

A/S@ 40 kgha"1 3376
CAN@ 40 kgha' 1 2882
Urca@ 40 kgha' 1 ‘ 3226
A/S@ 40 kgha"1 + Calcium equal to the quantity in CAN 3240
Urea@40 kgha"1 + Calcium equal to the quantity in CAN 2966
Control 2618

CD(0.01) ' 145.1

A/S - Ammonium sulphate 
CAN - Calcium ammonium nitrate
* Mean data of 3 punja seasons

Source: Rice Research Station, Moncotiipu

Effect o f split application of nitrogen was studied in three punja seasons from 
1968-71 using the variety IR-8 . Grain yield obtained by the application .of entire 
quantity o f N in three equal splits at tillering, panicle initiation and booling stages was 
on a par with application o f half the total quantity o f N al tillering and the other half in 
two equal splits either at panicle initiation and booting stages or al booting and heading 
stages. Application o f the entire dose in five equal splits at planting, tillering, panicle 
initiation, booting and heading stages was also found equally effective for m edium  
duration rice (Table 2.6 .1.2).

A pplication o f 90 kg N ha" 1 recorded significantly higher yield over the yields 
recorded by 67.5, 45.0 and 0 kg N ha"1. Application o f 45 kg N ha " 1 either as basal dose 
or at active tillering along with 22.5 kg N ha ' 1 each at m aximum  tillering and panicle 
initiation did not make any significant difference in grain yield o f A sw alhy (Table
2.6.1.3). Severe reduction in both grain and straw yields was observed w hen P and K 
fertilizers w ere applied w ithout nitrogen.

A pplication o f 90 kg N ha" 1 as basal dose in paper balls was as effective as 
application o f same dose in splits as per Kerala Agricultural University package o f 
practice recom m endations. Mud ball application was not found effective both at 90 and 
60kg N ha"1. At the lowest level o f 45 kg N ha"1, no significant difference w as observed 

’ in yield with the m ethod o f  application (Table 2.6.1.4).
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Table 2.6.1.2 Grain yield o f rice as influenced by split application o f nitrogen

Treatments

Application of N (Percentage of total dose - 90 kgha'1) at

Planting Tillering Panicle
initiation

Booting Heading Grain
yield (kgha'1)

1 75 . 25 - 4932
2 75 - 12.5 12.5 - 5377
3 . 75 - 12.5 - - 12.5 5061
4 75 - - 12.5 12.5 4879
5 - 50 25 25 - 5933
6 - 50 - 25 25 6039
7 50 - 25 25 - 5538
8 50 - - 25 - 5105
9 - 33 33 33 - 6178

10 - 33 - 33 33 5455
11 33 - 33 33 - 5631
12 20 20 20 20 20 5812

CD (0.05) 443

Source: R ice Research Station, M oncompu 

Table 2.6.1.3 Effect of split application of nitrogen on grain and straw yield of Aswathy

Treatments Grain yield* 
kg ha' 1

Straw yield* . 
kg ha' 1

1 90kg N-50% basal, 25% MT, 25% PI 4022 8233
2 90 kg N-50% AT, 25% MT, 25% PL 3922 8286
3 67.5 kg N-50% basal, 25% MT, 25% PI 3550 7591
4 67.5 kg N-50% MT, 25% MT, 25% PI 3588 8055
5 45 kg N-50% basal, 25% MT, 25% PI 3180 7313
6. 45 kg N-50% AT, 25% MT, 25% PI 3244 7222
7 No N control 2444 5183
8 No manure control 2318 5369

CD(0.05) '315 1058

AT-Active tillering stage MT-Maxiinum tillering stage

Source: Rice Research Station, Moncompu

Pl-Panicle initiation stage
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Table 2.6.1.4 Effect o f  m ethods o f  application o f N  on grainyield

Treatments Grain yield
kg ha'1*

1 90 kg N PPR 4798
2 90 kg N as MB 4300

3 60 kg N as MB 3776

4 45 kgN as MB 3524

5 90 kg N as PB 4778

6 60 kgN as PB 4173
7 45 kg N as PB 3847
8 90 kg N mixed with goat manure as basal 4195

9 60 kg N mixed with goat manure as basal 4381

10 45 kg N mixed with goat manure as basal 3626
11 90 kg N mixed with 6 times moist soil 4200

CD(0.05) 464

PRR-Package of practices recommendation of KAU 
MB-Mud ball 
PP-Paper ball
*Mean data of 3 punja seasons ■

Source: Rice Research Station, Moncompu

The efficiency o f  neem cake blended urea for grain production was tested in 
experim ents conducted in cultivators’ fields o f K izhakkum bhagam  and Niranam  
villages in 12 locations and in Pulim kunnu village in , 8  locations during the punja 
season o f 1977-78. Seventy five and 50 per cent o f the recom m ended dose (67.5 and
45.0 kg N ha ' 1 respectively) were applied with and without neem  cake b lending and 
com pared with the recom m ended dose o f N (90 kg h a '1). T reatm ent differences, 
though not statistically significant in K izhakkumbhagam  village, application o f  67.5 
k g N a s  urea neem cake blend recorded maximum yield w hereas in Pulim kunnu, sam e 
dose o f N as urea alone recorded the highest yield.

In 1979-80 punja season, the sam e experim ents w ere  conducted  in 
Edayodichem pu and Niranathulhada villages in upper Kuttanad andkayal blocks C and 
D representing low er Kuttanad. Though statistical analysis o f  pooled data did not 
reveal any significnt difference, average grain yield o f  both upper and low er Kuttanad
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indicated beneficial effects o f blending urea with neem cake al 5:1 ratio. Seventy five 
per cent o f the recom m ended dose was found better than the recom m ended dose if 
blended with neem cake.

During the punja season o f 1980-81, experiments were conducted in 4 
locations in cultivator’s field to study the efficiency o f 67.5 kg nitrogen as urea with the 
sam e quantity blended with neem cake (5:1) and punna cake (5:1). All the above 
treatm ents were com pared with farm er’slocal practice. Results, though nolstalislically 
significant, neem cake blended urea recorded maximum grain yield in all the 4 
locations.

Non edible oil cakes at different levels were m ixed with recom m ended dose 
o f  urea and applied to paddy crop to find out the best non edible oil cake and its rate 
o f  m ixing with urea for maximum grain yield and lesser incidence of pest and diseases 
in a field experim ent conducted at RRS, M oncompu. Results showed that application 
o f neem cake, marolli cake, and punna cake al different levels increased grain yield, 
though the increase was not significant. Different cakes did not influence incidence of 
pests and diseases.

Am m onium  sulphate is fo u n d  to be the best nitrogen source fo r  rice 
fo llow ed  by urea. H eavy basal dose o f  nitrogen (> 90 kg N  h a '1) is not fo u n d  
beneficia l in Karappadom  soil fo r  rice in M oncom pu since available nitrogen  
status o f  the so il is high. Application o f  nitrogen in three equal splits at active 
tillering, pan icle  initiation and booting stages or h a lf at tillering and  25 p e r  cent 
at panicle  initiation and 25 p er  cent at booting stages or application o f  the entire  
dose in five  equal splits are on a par. B asal application o fN  can be delayed by  
2 to 3  weeks without any y ie ld  reduction. A m ong the different levels tried, 90 kg  
N  h a '1 is fo u n d  to be the best fo r  Karappadom soils o f  M oncom pu.

Experim ents conducted in different locations indicated that neem cake 
blending helps to save 25 p er  cent N  fo r  medium duration rice.

2 .6 .2  P h o sp h o ru s  m a n a g em en t

Hyperphosphalc at the rale of 100 kg P20 5 ha" 1 was superior lo bonem eal 
applied at the sam e rale and the treatment recorded 1 0  per cent increase in yield over 
bonem eal for the variety Plb-10. No significant difference in grain yield was observed 
betw een superphosphate, hyperphosphate, bonemeal and rock phosphate. At 40 kg 
P2 0 5 ha" 1 applied with and w ithout lime, superphosphate, fused m agnesium  phos
phate, deflourinaled phosphate and multiphosphate behaved sim ilarly and were 
superior to rock phosphate, hyperphosphate and basic slag. Rock phosphate at 60 kg
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P20 5 ha " 1 was significantly superior to superphosphate and rock phosphate at 30 kg 
level and on a parw ith  superphosphate at 60 kg level.Though superphosphate behaved 
sim ilarly at both the levMs, rock phosphate recorded significantly higher yield at the 
higher level. Basic slag at 60 kg P2 0 5 ha" 1 recorded highest yield w hich was on a par 
w ith rock phosphate and fused magnesium phosphate (Table 2 .6 .2 .I.). A t equal P2 0 5 

level (40 kg ha ' 1 ) superphosphate was superior to Laccadive phosphate (Table 
2 .6 .2 .2 ). .

Tabic 2.6.2.1 Effect of different phosphatic fertilizers on grain yield of rice

Grain yield (kg ha"1)
Treatments --------------------------------------------------------

P^ ' 1 (kg ha"1)
  Mean yield

30 60

Superphosphate 3254 3314 3283
Rock phosphate 2858 3425 3145
Fused magnesium phosphate 3156 3342 3271
Defluorinatcd phosphate 3234 3336 3285
Multiphosphatc . 3156 3305 3231
Hyperphosphate 3024 3240 3131
Basic slag 3034 3482 3258
Mean 3105 3105 3227

CD between forms - 145.26
CD between levels within forms - 205.44
CD between levels - 77.63

Source: Rice Research Station, MoncotnPu

Table 2.6.2.2 Effect of Laccadive phosphate on grain yield of rice

Treatments Grain yield kg ha"1*

1 No P2Os 3364
2 NPK - 30-40-30 kgha1 P20 5 as SP 3560
3 NPK 30-40-30 kgha' 1 P20 5 as LP 3373

CD (0.05) 127.6

*M eandataof3 punja seasons LP - Laccadive phosphate SP - Super phosphate
Source: Rice Research Station, M oncom pu
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Rock phosphate from six sources (Idalio, Florida Central, Florida norLh., 
North Carolina, Tennesse and Udaipur) behaved sim ilarly with single and triple 
superphosphate al 50 and 200 kg P2 O5 h a '1.

Superphosphate, phosmak and ulLraphos applied at 20, 40 and 60 kg P2 O5 

ha ' 1 levels did not affect grain yield significantly. Comparative efficiency o f  water 
soluble and m ineral acid soluble phosphates alone and in com bination with pyrile w as 
studied in a field experiment during punja and additional cropping seasons. It was 
observed that during both seasons, 60 kgP 2 0 5 ha ' 1 as rock phosphate along with pyrile 
at 1:1 ratio by w eight recorded higher grain yield (Table 2.6.2.3).

Table 2.6.2.3 Grain yield of rice as influenced by combined application of different forms of 
phosphorus

Treatments (P as P20 5) Grain yield (kgha'1)

Additional Punja
crop crop

1 NoP 2322 5788

2 20 kgha_1SP, basal 2450 6206

3 60 kgha'*RP, basal 2895 5632

4 30 kg RP+30kg ha"1 SP, basal 2500 6176

5 60 kgRP + Pyritc (1:0.5 W/W) 2816 5781

6 60 kg RP+Pyrite (1:1 W/W) 2994 6304

7 30 kg RP, basal + 30 kg SP, tillering 2766 5711

8 30 kg RP+Pyrite (1:0.5 W/W) + 30 kgSP, tillering 2717 6156

9 30 kg RP+Pyrite (1:1 W/W), basal+30 kg SP, tillering 2816 6225

CD (0.05) 320 660

SP - Single superphosphate RP - Rock phosphate

Source: Rice Research Slalion, Moncompu

Basal application o f P2Os wa« found as good as split application (Table
2.6.2.4).
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Table 2.6.2.4 Effect o f tim e o f application o f phosphorus on grain yield o f  rice.

Grain yield (kg/plot)

Treatment (kg P2O j ha"1 ) 1981-82
punja

1982-83 
Additional crop

1982-83
Punja

■ Mean

T1 - Control (no P2O5) 15.0 (26.8) 13.6 (24.1) 25.4 (40.9) 18.00(10.14)

T2 - 15 kg as basal 10.3 (24.0) 17.9 (24.1) 30.8 (39.9) 19.70(10.88)

T3 - 30 kg as basal 11.0 (23.7) 18.6 (37.8) 30.4(45.1) 20.00(11.84)
T4 - 45 kg as basal 12.6 (28.5) 21.3 (43.6) 29.2 (45.5) 21.03(13.04)
T5 - 7.5 kg as basal + 7,5 kg at ti 1 lering 12.8 (23.8) 16.5(34.7) 29.8 (40.0) 20.77 (10.94)
T6 - 15 kg as basal + 15 kg at tillering 15.1 (31.1) 17.4 (33.6) 29.8 (40.5) 20.77(11.87)
T7 - 15 kg as basal + 7.5 kg tillering + 7.5 kg PI 12.5 (26.7) 18.6 (39.9) 30.5 (44.5) 20.53 (12.34)

T8 - 22.5 kg basal + 15 kg tillering + 7.5 kg at PI 11.3(29.5) 19.4 (39.2) 32.6 (46.9) 21.10(12.91)

- - - NS

PI - Panicle initiation state Figures in parauthesis indicates straw yield (kg plot"1).

Source: Rice Research Station, Moncompu

F inely  pow dered  rock phosphate or hyperphosphate at 100 kg  P 20 5h a '1 
is belter than raw  rock phosphate. Sm gle superphosphate, hyperphosphate, 
rockphosphate  and bone m eal are equally efficient at 40  k g P 2Os h a '1 leve l A t  
30 kg  P2Os  h a '1, superphosphate was as effective as therm al phosphate. A t 60  
k g P 20 5 h a '1 level, rockphosphate is fo und  significantly superior to superphos
p ha te  at 30  kg  and  is equally efficient as superphosphate at 60 kg  level. N o  
significant difference in grain y ie ld  is obtained by sp lit application o f  P  over  
basa l application.

2 .6 .3  P o ta ss iu m  m a n a g em en t

M axim um  grain yield was obtained by the split application o f  potassium  ie. 
50 per cent K-,0 (25 kg h a '1) as basal dose, 25 per cent (12.50 kg h a '1) at tillering and 
25 per cent at panicle initiation stage o f the rice crop. But the yield w as on a par w ith 
no K^O, control (Table 2.6.3.1). A nother field experiment was conducted to com pare 
the Kerala Agricultural University Package o f  Practices (1982) recom m endations (1 / 
2 as basal and 1/2 at panicle initiation (PI) stage o f rice crop with that o f  2/3rd as basal 
and l/3 rd  at PI stage, 1/2 as basal and l/4 th  at active tillering and l/4 th  at PI stage. The 
above treatm ents were com pared with a no K^O control. Treatm ent differences w ere 
not significant.
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Tabic 2.6.3.1 Effect o f tim e o f  application o f potassium  on grain yield.

Treatments Grain yield (1970-71) 
(kg ha'1)

1 Control (no K20) 6297

2 50 kg K^O ha"1 as basal 6231

3 2/3 basal + 1/3 PI stage 6429

4 1/3 basal + 1/2 PI stage 5928

5 1/2 basal + 1/4 AT + 1/4 PI stage 6674

CD (0.05) 390

PI - Panicle initiation AT - Active tillering

Source: Rice Research Station, Moncompu

In general, no response is obtained fo r  potassium  in K arappadom  soil o f  
M oncom pu.

2 .6 .4  M a n a g e m e n t o f  m a jo r  n u tr ien ts

Varietal differences in grain yield were assessed at different nutrient m anage
ments. Jaya recorded the highest yield followed by IR-255. H^, M ashoori and M O-3 
recorded lower yields com pared to Jaya and IR-255. Yields recorded for a dose o f 120- 
70-70 and 80-50-50 kg N PK  ha ' 1 were significantly higher than the yield realised at 
40:30:30 kg N PK  ha ' 1 for all varieties except H-4, M ashoori and M O-3. The treatm ent 
with 120-70-70 kg NPK  ha ' 1 w asthebestfo rT N -1  andIR -255. B utfor Jaya, effects due 
to 120-70-70 and 80-50-50 kgN P K ha ' 1 were similar (Fig. 2 .6 .4 .1 ). M ashoori, H-4 and 
M O-3 responded only upto the lowest level o f 40:30:30 kg NPK  h a '1. A m ong the 
varieties, Padma, Hamsa, Culture-28, IR-262 and MO-3, maximum grain yield was 
recorded by IR-262 followed by MO-3 and culture-28. All the rice varieties except 
M O-3 recorded highest yields at 80-50-50 kg NPK ha ' 1 (Fig. 2.6.4.2) am ong the N PK  
levels tried (40-30-30, 60-40-40 and 80-50-50 kg h a '1).

C om bined  application o f  60 k g  N ha ' 1 along w ith  80 kg P2 O5 ha 1 and 80, 100
and 120 kg N ha ' 1 along with 40 ,60  and 80 kg P 20 5 ha ' 1 respectively behaved similarly 
w ith respect to grain yield o f IR - 8  (Table 2.6.4.1).
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V arieties

Source: R.R.S., Moncompu -h- 40:30:30 -A- 80:50:50 120:70:70 CD  Mean
N : P : K k g /h a

Fig. 2.6.4.1 Response o f  rice varieties to levels o f m a jo r nu trien ts

V arieties

“B ~  40:30:30  - A -  60:40:40 “© "  80:80:50 □ □  Mean
„     N : P : K k g /h aSource: R.R.S., Moncompu

Fig. 2.6,4.2 Response o f  rice varieties to different levels o f  m a jo r nu trien ts
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Table 2.6.4.1 Response of IR-8  to different levels of N and P (1968-1971, Punja)

Treatments Mean grain yield (kg ha"1)

60kg N+40kg P20 5 ha' 1 

60kg N+ 60 kg P20 3 ha' 1 

60kg N+ 80 kg P20 3 ha"1 

80kg N+ 40 kg P20 5 ha"1 

80kg N+ 60 kg P20 ;  ha' 1 

80kg N+ 80kgP2O5 ha”1 

100kg N+ 40 kg P20 5 ha' 1 

100kg N + 60 kg P20 5 ha"1 

100kg N + 80 kg P20 5 ha"1 

120kg N + 40 kg P20 ;  ha' 1 

120kg N + 60 kg P20 3 ha' 1 

120kg N + 80 kg P20 3 ha' 1

3296
3676
3777
3957
3946
3935
4032
3987
4008
4185
4355
4210

CD (0.05) 655

Source: Rice Research Station, Moncompu

Table 2.6.4.2 Effect of skipping P and K on grain yield of rice

Treatments

raiment
No.

Punja
74-75

Addl.
’75

Punja
75-76

Addl.
'76

Punja
76-77

Addl.
’77

Punja
77-78

Grain 
yield 

kg ha-1

Regression
coefficient

Index of 
stability

1 NPK NPK NPK NPK NPK NPK NPK 4050 1.0000 1.0000
2 NPK NK NPK NK NPK NK NPK 3740 1.3444 0.5534
3 NK NPK NK NPK NK NPK NK 3777 0.8720 1.3152
4 NPK NK NK NPK NK NK NPK 3835 1.0047* 0.9906
5 NK NPK NK NK NPK NK NK 3519 0.9812 1.0386
6 NPK NP NPK NP NPK NP NPK 3825 0.9441 1.1219
7 NP NPK NP NPK NP NPK NP 3968 0.7063 2.0046
8 NPK NP NP NPK NP NP NPK 3636 0.S006 1.5602
9 NP NPK NP NP NPK NP NP 3716 0.9654 1.0730
10 N N N N N N N 3369 0.9899 1.0206

C.D. (0.05) 308

Addl. - Additional cropping season

Source: Rice Research Station, Moncompu

* Significant at 0.05 level
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Residual effect o f  phosphatic and potassic fertilizers on the variety Thriveni 
using a fertilizer dose o f  70-35-35 kg N PK  ha " 1 revealed that skipping o f potassium  
once in two seasons did not affect grain yield signi ficantly. H ow ever skipping o f P2 0 5 

once in two seasons starting with the first season, and also once in three seasons starting 
with the second season reduced grain yield considerably. Sim ilarly continuous appli
cation o f nitrogenous fertilizers alone had a deleterious effect on grain yield (Table 
2.6.4.2).

R ice  variety Ja ya  respond uplo 80-50-50 while M ashoori and  H -4  re
spond  only upto 40-30-30andM O -3 upto 60-40-40 kg  N P K  h a '1. Potassium  can 
be skipped  once in two seasons without affecting grain y ie ld  o f  rice. Continuous 
application o f  nitrogenous fertilizers reduce grain y ie ld  significantly.

2 .6 .5  M a n a g e m e n t o f  m icro n u tr ien ts

Field experim ents w ere conducted in 1980 in both the punja and additional 
crop seasons and in 1981 during the additional crop season to study the effects of 
application o f m icronulrients for rice and also to com pare the efficiency o f  pre-soaking 
rice seeds in m icronulrient solutions, soil application and foliar spray.

Pre-soaking seeds o f the rice seeds in 1.0 and 2.0 per cent zinc sulphate, 0.4 
and 0 .8  per cent copper sulphate solutions and in distilled water w ere com pared with 
soil application o f  20 and 40 kg ha " 1 o f zinc sulphate and copper sulphate, and foliar 
spray o f  0.5 and 1.0 per cent zinc sulphate and 0.2 and 0.4 per cent copper sulphate 
solutions. Though not significant, trend o f the results indicated clearly that higher grain 
yields could be obtained by pre-soaking seeds in 2  per cent zinc sulphate and 0 .4  per 
cent copper sulphate solutions. Pre-soaking treatm ents may also econom ise costly 
m icronutrient carriers.

A nother experim ent was also taken up as a continuation o f  the m icronutrient 
experim ent conducted during the year 1980-81. Four concentrations o f Z n S 0 4 (1, 2 , 
3 and 4 per cent) and three concentrations o f C u S 0 4 (0.5, 1.0 and 1.5 per cent ) were 
used for pre-soaking seeds. Treatm ent differences were not statistically significant, but
trend o f  the results indicated that pre-soaking seeds in 2 per cent Z n S 0 4 and 1 per cent 
C u S 0 4  solutions w ere beneficial for increasing grain yield o f  rice.

Pre-soaking rice seeds in 2 p e r  cent zinc sulphate and 0.4 to 1.0 p e r  cent 
copper sulphate solutions is fo und  beneficial.
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2.6.6 Organic manures and biofertilizers

Application oi'20 tons (IVcsh weight) o f salvinia did not give any significant 
increase in grain yield o f rice. Combined application o f salvinia and fertilizer @  
90:45:45 kg NPK ha ' 1 significantly increased grain yield over application o f  either o f 
them alone. Lime application along with salvinia recorded significantly higher grain 
yield than that recorded by salvinia alone (Table 2.6.6.1).

Tabic 2.6.6.1 Grain yield of rice as influenced by salvinia application

Treatments Grain yield* kg ha

1 Control 1S58
2 Lime alone 2063

3 Fertilizer alone 2559

4 Salvinia alone 1660

5 Salvinia + lime 2178

6 Fertilizer + lime 2708

7 Salvinia + fertilizer 3215

S Salvinia + fcrtilizer+limc 3012

CD (0.01) 5 0 9 '3

* Mean data of 2 punja seasons

Source: Rice Research Station, Moncompu

Appl ication of BGA and bacterial culture did not give any beneficial effect on 
grain yield o f rice.

In the presence o f FYM @ 5 l ha"1, yields realised with 90:45:45 and that with 
60:15:30 kg NPK ha ' 1 were on a par. But no significant difference in straw yield was 
observed. Incorporating daincha raised with a basal dose o f 45 kg P2 C>5 ha'* along with 
N and K @  45:45 kg ha ' 1 in two equal splits (1/2 as basal and 1/2 at PI stage) recorded 
m aximum  costbenefit ratio of 1.59. Maximum input cost was required for the treatm ent 
that received FYM  @ 5 Ion ha ' 1 along with NPK @ 90:45:45 kg ha ' 1 (Table 2.6.6.2).

A pplication ofsalv'mia alone @ 2 0 1 h a 1 gives less grain y ie ld  com pared  
to that realised  by the application o f  N P K  @ 90:45:45 kg ha 1. Com bined  
application o f  salvinia and fertilizer increase grain y ie ld  by 25.6 p e r  cent over
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Table 2.6.6.2 Effect of different sources of organic manures on grain yield (pooled dala of 4 seasons)

Treatments Grain
yield

B : C

1 FYM 5 1 + NPK 90:45:45 kg' 1 3906 1.39
2 FY M 5t +NPK 60:15:30 k g 1 3836 1.58
3 FYM 5 t + NPK 45:45:45 kg ha' 1 3597 1.43
4 FYM 5 1 + NPK 45:45:45 kg + Coir dust 500 kg h a 1 3542 1.38
5 FYM 2.5 I + NPK 45:45:45 kg lia 1 3563 1.46
6 Compost 5 1 + NK 45:45: kg ha' 1 3532 1.53
7 FYM 2.5 I + NPK 45:45:45 + BGA 10 kg ha' 1 3568 1.47
8 FYM 2.5 t + NPK 45:45:45 + Azolla 5 t + BGA 10 kg ha' 1 3591 1.46
9 Ncemcake 100 kg + NPK 45:45:45 kg ha1 3592 1.39
10 Daincha with 45 kg P ,0 3 + 45:45:NK kg ha"1 3609 1.59

CD (0.05) 193.5

Source: Rice Research Station, Moncompu

that obtained by the application o f  fertilizer alone. B iofertilizers like BO A or  
bacteria l cultures are not fo u n d  beneficial fo r  rice in these soils. F Y M @ 5 t  
h a '1 can save 30  kg  N, 30 kg P2Os and 15 k g K 20  h a '1. Incorporation o f  daincha  
fer tilized  with phosphorus can save h a lf  the quantity o f  nitrogen in rice and  fe tch  
m axim um  return p e r  rupee invested in Karappadom  soils o f  M oncom pu.

2 .6 .7  S o il a m e n d m e n ts

Kinetics o f  solution pH o f limed and unlimed soils o f K arappadom  soils 
collected from M oncom pu and Pallalhurulhi indicated that the pH was raised by one 
unit in lim ed soil than unlim ed soil within one hour after lim ing and the change w as 
m aintained at M oncompu. But in Pallalhuruthy soil, a difference o f 0.4 unit w as 
observed only after three days o f  liming. The general increase in pH observed in both 
the soils two w eeks after lim ing may probably be due to the effect o f subm ergence.

A study on variations in pH, EC, C 0 32', H C 0 3', C l"  and S 0 42'  o f river, well 
and field w ater in different seasons indicated that a high pH and EC  were noted during 
the period o f  M ay-June. pH decreased in all water sam ples towards the end o f 
Septem ber. EC  decreased rapidly from June to Septem ber in well and river w ater but

A GLIMPSE TO PROBLEM SOILS OF KERALA 03



that o f field water, it remained alm ost steady during this period. Carbonate and 
bicarbonate contents o f well water were found maximum during May and was reduced 
to a low level in August-September. River and field water did not contain any 
carbonate. Bicarbonate content o f field water increased slightly in A ugust-Septem ber 
and was m inim um  in M ay-June. Calcium and magnesium contents o f well water w ere 
also m axim um  in M ay-June and decreased thereafter. Chloride content o f river w ater 
was unaffected till July and a slight increase was noted thereafter, but in field and well 
w ater a steady decrease was seen from June onwards. The adapalive trials conducted 
in cultivator’s field in Pulinkunnu and Kizhakkumbhagam villages showed that 600 kg 
lime ha ' 1 slightly increased grain yield in Pulinkunnu village w hereas the increase w as 
m ore prom inent in Kizhakkumbhagam. In both locations yield reduction was noticed 
at the highest level.

M agnesium  silicate and sodium silicate to supply 25 and 50 kg Si 0 3 ha ' 1 

behaved similarly in Karappadom soil. The individual effect o f m agnesium  and silica 
was studied by applying them as magnesium carbonate and sodium  carbonate respec
tively at the same rate. Treatm ent differences were not statistically significant in 
individual years as well as in pooled analysis. ,

Tire influence o f nitrogen, phosphorus and lime on grain yield was studied 
using the rice variety Ptb-4. Nitrogen was applied at two levels o f 30 and 45 kg h a '1, 
phosphorus at two levels o f 40 and 60 kg P20 5 ha ' 1 and lime at three levels o f  0,300 
and 600 kg ha"1. M axim um  grain yield was obtained at 45, 60 and 600 kg N, P20 5 and 
lime ha ' 1 respectively. A t all levels o f N and P, grain yield increased with increased 
application o f lime.

The effect o f  split application o f lime @ 500 kg ha ' 1 at different growth stages 
o f IR - 8  variety o f rice indicated no response for the treatments. Similarly M n 0 2 at three 
different levels viz. 0,500 and 1000 kg ha ' 1 behaved similarly. No beneficial effect was 
observed by the application o f carbide ash, calcium carbonate, calcium  oxide and 
dolom ite @  250 and 500 kg C aC 0 3 equivalent ha ' 1. A  field experiment w as conducted 
to com pare the effect o f liming, washing alone, w ashing and applying lime and 
applying lime and then washing. Here also treatments failed lo give any significant 
difference in grain yield.

Lime was applied both as basal and as split doses at different growth stages 
o f rice. T im e o f application was not found to have any significant influence on grain 
yield.

Response o f  lime was observed in some locations like Pulim kunnu and  
K izhakkum bhagam  villages upto 600 kg h a '1 lime. M ore than 600 kg lime 
h a '1 is unfavourable fo r  rice in Karappadom soil probably due to  reduction in 
the availability o f  micronutrients. Time o f  application is not fo u n d  to have any  
significant influence on grain y ie ld  o f  rice.

m
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2 .6 .8  E ffe c t  o f  m a n a g em en t p ra c tices  on  p est an d  d isea se  in c id e n c e  a n d  g ra in  
y ie ld

Increasing levels o f  nitrogen from 60 to 90 and 120 kg ha ' 1 increased the 
incidence o f BPH. BPH population increased with narrower spacing. M axim um  BPH 
count was observed at 10x10 cm  spacing and m inimum in 30x20 cm spacing. Though 
higher nitrogen level increased BPH attack, these levels gave higher grain yields 
(Tables 2.6.8 .1  a & b).

Table 2.6.8.1 a. Effect of spacing on BPH count and grain yield

Spacings

- BPH count h ill1 Grain yield (kg ha'1)

1976-77 1977-78 1978-79 1979-80 1976-77 1977-78 1978-79

30x20 cm 10.26 . 23.81 36.0 13.63 2992 5985 3893
30x15 cm 12.21  ,27.86 45.1 17.88 3022 5879 3934
30x10 cm 15.67 26.77 46.8 20.80 3303 6110 4315
20x15 cm 16.38 38.00 60.0 25.70 3391 6416 4289
2 0 x10  cm 20.38 39.97 66 .6 27.21 3537 5886 4131
15x10 cm 23.62 - - - - - -

10x 10 cm 36.42 - - - - - -

C.D (0.05) 1.62 1.87 2 .6 6 2.98 242.5 304 225

Source: Rice Research Slalion, Moncompu

Table 2.6.8.1 b. Effect of N levels on BPH count and grain yield

N level 1976-77 1977-78 1978-79> 1979-80 1976-77 1977-78■ 1978-79 1979-80
1 f -1Kg na 1

BPH count hill'■l Grain yield (kg ha-1)

60 18.27 28.75 48.3 18.98 3067 5716 3599 5056
90 19.44 32.28 50.2 20.17 3405 6153 4209 5420
120 20.12 32.83 53.9 23.94 3675 6299 4530 5639

CD (0.05) — 2 .1 0 2.06 2.30 158.8 236 174 • 206

Source: Rice Research Station, Moncompu
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Significant decrease in brown plant hopper population was observed with the 
application o f 90 kg K-,0 ha ’ 1 and above (Table 2 .6 .8.2).

Table 2.6.S.2 Effect of graded levels of K on incidence of BPH

BPH count hill’1*

Treatments k 2°
(kg ha'1)

60 days 
prior to 
harvest

40 days 
prior to 
harvest

2 0  days 
prior to 
harvest

1 0 28.71 48.50 34.41

2 45 25.87 48.68 30.65

3 90 23.08 39.25 28.32

4 135 20.44 33.69 23.83

5 ISO 19.82 32.75 23.15

C.D (0.05) 4.82 2.19 4.25

* Mean of three seasons data 

Source: Rice Research Slalion, Moncompu

Field experiments were conducted in five locations to study the effect of 
graded doses o f N (30, 50 & 70 kg ha’1) on the incidence of bacterial leaf blight, sheath 
b light and sheath rot during the additional cropping season o f 1981. 35 kg each of 
phosphorus and potash were applied uniformly in all plots. Levels o f N had significant 
effect on the incidence o f bacterial leaf blight and sheath blight. Bacterial leaf blight 
was significantly less in plots receiving N @ 30 kg N ha ' 1 than that in 70 kg N level. 
Sheath rot incidence though not statistically significant showed an increasing trend 
w ith incresing levels o f nitrogen. Though increasing levels o f N increased incidence 
o f all diseases, it is not seen reflected in grain yield.

Adaptive trials w ere conducted in two locations in M athikayal o f lower 
Kuttanad and Edayodichem bu of upper Kuttanad to study the effect o f  different levels 
o f K ,0  on the incidence, o f brown plant hopper and grain yield o f rice. T  reatm ents wi th 
45.0, 67.5 and 90.0 kg K 2 O ha" 1 were compared with a “no K-,0” control. Brown PlanL 
hopper infestation and grain yield did not reveal any significant influence of treatm ents 
on either o f them in the pooled analysis o f the data.
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An adaptive trial was conducted in Karappadom soil to find out the efficiency 
o f  calcium  peroxide coating of seeds on germination, crop stand and control o f w eeds 
under subm erged condition. It was found that this practice controlled growth o f wild 
rice as well as grassy weeds efficiently. Calcium peroxide coating increased the num ber 
o f panicles and grain yield (Table 2 .6 .8.3).

Table 2.6.S.3 Effect of calcium peroxide coaling on weed growth and grain yield of rice

Treatments Crop Wild Grasses/ Drywt. Height Productive Grain
stand/ rice/ n r  of tillers/ yield

n r  ni“ weeds/ (cm) n r  kg ha"1

™2(g)

Calcium peroxide
treatment 162 9 5 3.45 95.5 249.5 5100

Control 233 39 29 15.22 90.2 209.0 4150

CD (0.05) 325

Source: KAU Annual Report. 1984-85

Brow n p la n t hopper incidence is higher at N  levels above 60 kg  h a '1 and  
by closer spacing. Increase in succulence by increased application o f  N  and  
high hum idity caused by closer spacing favoured  B P H  incidence. H igher levels  
o fN  recorded higher grain yie ld  in spite o f  high B P H  incidence. A  reduction in 
the incidence o f  B P H  was observed with increase in the dose o f  K 20 ,  but y ie ld  
reduced  slightly above 135 kg K 20  h a '1. B acteria l le a f blight and sheath  blight 
incidence significantly increased at nitrogen levels above 30  kg h a '1. C a 0 2 
coating o f  rice seeds controlled wild rice and grassy weeds efficienty and  
increased grain y ie ld  in wet sown rice.
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3 KAYAL LANDS |

3.1 G eneral characteristics

Kayal lands extending over an area o f 8,000 ha constitute about 14.3 percen t 
o f  the total area o f Kuttanad. These soils are seen in the reclaim ed beds o f  V em banad 
and Kaya mkulam la kes. f n the ea rly yea rs o f reel am ation, a single crop o f  ri ce was raised 
in these lands for 2 to 4  years continuously and then left fallow for one or two years as 
continuous cropping decreased grain yield. Fields are subm erged 1.5 to 2.0 in below 
m ean sea level for a period o f  5 to 6  months in a year. These soils are m ore severely 
affected by salinity than other soil types o f  Kuttanad, and crop failure is a com m on 
feature. Intrusion o f sea water is prevented to a certain extent by the construction o f the 
perm anent bund between Vechoor and Thanneennukkam  in Shertalai taluk and two 
crops are being raised in many places. Another project has been im plem ented in one 
o f the blocks o f Kayal lands viz. the R block, where the construction o f a rubble ring 
bund perm anently cut off saline water intrusion. This bund was com pleted in 1965. A t 
present, there is continuous pumping out o f saline seepage water and rainw ater, which 
collects in the channels inside the R block.

3.2  P hysico-chem ical properties o f  surface soil

Soil sam ples analysed from 20 different locations o f Kayal lands indicated 
that pH of air dried soils varied from 4.5 to 6.9 and that o f  subm erged soils ranged from
5.05 to 7.10. The electrical conductance ranged from 2.6 to 3.9 dSm " 1 at 25°. Organic 
carbon content ranged from 0.58 to 3.30 per cent (Kurup, 1967). Lime requirem ent as 
determ ined by H utchinson and Me Lennan’s method was com paratively low in this 
soil, the value ranged from 0.08 to 6.20 t C a C 0 3 ha ' 1 (Fig. 3.2.1. a&b).

Cation exchange capacity ranged from 11.6 to 17.2 cmol (p)+kg ' 1 soil. 
Exchangeable cations like Ca, Mg, K an d  Na varied from 2.20 to 10.30, 1.70 to 2.54, 
0.33 to 0.58 and 0.40 to 0.80 cm ol(p+) kg" 1 o f soil respectively. Values for exchange
able hydrogen ranged from 0.24 to 12.55 and that o f aluminium, 0.03 to 2.85 cm ol(p+) 
kg" 1 o f  soil. Base saturation varied from 22 lo 98 per cent. CEC and exchangeable 
cation status o f M angalam, Irupathinayiram and Chilhiramangalam kayals studied by 
Kurup (1967) are presented in Fig. 3.2.2. ■

Soil was also low in available nitrogen and phosphorus but was com paratively 
richer in potassium. Available major nutrient status of M angalam, Irupathinayiram  and 
Chithiram angalam  kayals are given in Fig. 3.2.3.

A GLIMPSE TO PROBLEM SOILS OF KERALA



100  -

80 -

60 -

40  -

20  -

pH (Wet) pH (Dry) Al. S (%) BS (%)
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Fig. 3.2.1 a. pH, alum inium  saturation  (Al S) and base satu ration  (BS) o f  K ayal oils
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i\\\\1 I ru p a th in a y ira m  
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OC (%) LR ( t /h a )  EG (d S /m )

Source: Kurup, 1967.
Fig. 3.2.1 b. O rganic carbon, lime requirem ent and electrical conductivity  o f  K ayal soils
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Fig. 3.2.2. Percentage saturation  of exchange complex by different cations in some typical
Kayal soils
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S o urce: K urup, 1067.

Fig. 3.2 J .  Available m ajo r nutrient status (k g lia -1) and C/N ra tio  of Kayal soils
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‘Source; Kurup, 1967.,
Fig. 3.2.4. Seasonal variations in soil pH and ICC o f Kayal soils (Irupa th inay iram  kayal)
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Soils showed seasonal variations in soluble salt content. M axim um  pH and 
m inim um  electrical conductivity were recorded in October-Novem ber (Fig. 3 .2 .4 ).

L ow  p H  recorded in K ayal soils is due to high concentration o f  hydrogen  
and alum inium  in the exchange complex. But organic carbon content, C /N  ratio, 
to ta l and  exchangeable Fe, H a n d A l  are low in this so il com pared to K ari and  
Karappadom . A v a ila b leN a n d P sta tu s  are low, bu tK co n ten t is com paratively  
higher. M inim um  p H  and m aximum E C  are recorded in A pril-M ay due to  
oxidation o f  sulphur compounds on drying and sea water intrusion in sum m er  
m onths through Thanneermukkam bund and Thottappally spillway. M axim um  
p H  and minimum E C  are noted in October-November. Fresh water fro m  rain 
and rivers help in washing o f  acidity and salts and this results in the rise o f  p H  
and lowering o f  EC.

3.3 P rofile  characteristics

M enon (1975) studied the morphological and physico-chem ical properties of 
Kayal profiles o f Kuttanad. H e classified these soils in the soil order, Enlisol; sub
order, A quent and great soil group, Hydraquent o f soil taxonomy.

3 3 .1  M orphological properties

' Profile descriptions o f Chithira Kayal are given in Table 3.3.1.1. Kayal soils 
w ere m ostly silty loain or sandy clay loam in texture, Fine sand being the m ost dom inant 
fraction in all the profiles (M enon, 1975). The Vechoor Kayal soil o f  Kottayam district 
was deep and poorly drained. Sub-soil showed the presence o f lime shells. Soil 
exhibited typical aquic characteristics such as grey colour, red and brown m ottles and 
streaks. Soil was seriously affected by salinity and hence crop failures are not 
uncom m on. Vechoor belongs to isothermic family of Aerie Tropaquents. (Soils of 
Kerala, 1978). Lim e shells were present in all the different layers.

3 3 .2  Physical properties

Physical properties o f Rani kayal D and G block, R block and Chithira kayal 
are given in Tables 3.3.2.1 and 3.3.2.2 respectively. Only the surface soil o f  Chithira 
kayal was clayey in texture with a maximum of 36.5 per cent clay. The two profiles o f 
D Block show ed a decrease in clay content with increase in depth while G  Block 
showed a reverse trend for clay as well as for fine sand. The fine sand w as maximum 
in the middle layers o f  the profile o f D Block. In the R Block kayal, maximum  clay 
content was observed in the m iddle layer, whereas in Chithira kayal, it w as maximum  
in the surface layers. But, distribution o f clay in other layers did not follow any regular
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Table 3.3.1.1 Profile description (Chithira kayal, Alappuzha district)

I. General information of the site

a. Higher category dassifi cation

b. Elevation

c. Land form
i. Physi ographic position of the site

ii. Land form of surrounding
iii. Microtopography

d. Slope on which profile is situated

e. Vegetation and land use

f. Climate

g. Rainfall

h. Temperature

i. Parent material

j. Drainage

k. Moisture condition

I. Depth of ground water table

m. Presence of surface stones

n. Evidence of the erosion

o. Presence of salt and alkali

p. Human influence, if any

II. Profile characteristics

Depth
cm Colour Texture Consistency Structure Presence of 

lime shell
PH Cementation

0 2.5YR
3/2 Very dark 
greyish brown

Clay Wet - very sticky 
Moist-very firm 
Dry-extremely hard

Structure less Nil _ 5.9 Weakly
cemented

12 2.5Y3/2 
Very dark 
greyish brown

Clayloam Wet-sticky 
Moist - firm 
Dry - very hard

Structure less Present 7.2 Weakly
cemented

20 10YR2/2 
Very dark 
brown 
Dry-hard

Silty
loam

Wct-slightly
sticky
Moist - friable

Structure less Nil 3.9 Weakly
cemented

44 10YR2/1 black 
loam
Moist-friable
Dry-hard

Silly Wet-slightly
sticky

Structure less Nil 2.9 Weakly
cemented

.Enlisol

1.5 m below sea level 

kayal
Vcmbanad lake 
Oat

level

paddy

tropical humid climate with wet and dry periods

2700 mm

70-75°C

mixed silty alluvium

poorly drained '

wet

about 65 cm 

no stones and rocks 

nil r

moderate with seasonal fluctuations 

reclaimed from lake, cultivated area
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Table 3.3.2.1 Physical properties of Kayal profiles

Sample
No.

Location Depth Percentage on oven dry basis
UJl

Clay Silt Fine
sand

Coarse
sand

Textural
class

1. Rani Kayal Plot, D 0-25 22.70 21.30 53.04 1.08 Loam
2. . Rani Kayal Plot D 25-40 16.82 1.68 75.91 1.34 Sandy clay loam
3. Rani Kayal Plot D 40-92 6.80 35.40 54.50 0.78 Silty loam
4. Rani Kayal Plot G 0-20 12.20 37.50 43.70 0.67 Silty loam
5. Rani Kayal Plot G 20-44 16.80 35.80 45.80 0.42 Silty loam
6. Rani Kayal Plot G 44-67 22.00 23.50 49.42 0.78 Clay loam
7. R. Block Kaval 0-15 8.00 33.50 53.40 1.68 Silty loam
8. R. Block Kaval 15-52 19.05 1.90 72.78 0.29 Sandy clay loam

■ 9. R. Block Kaval > 52 5.00 32.50 59.19 0.80 Silly loam
10. Chithira Kayal 0-12 36.50 7.50 47.87 2.55 Clay
11. Chithira Kayal 12-20 21.50 9.00 59.86 1.85 Clay loam
12. Chithira Kayal 20-44 15.60 33.80 41.13 0.58 Silty loam
13. Chithira Kayal > 44 25.00 25.00 45.20 1.33 Silly clay loam

Source: Menon, P.K.G., 1975

Table 3.3.2.2 Single va uc constants and moisture content (Oven dry basis)

Sample Depth Absolute Apparent Pore Maximum
No. Location cm specific specific space water

gravity gravity holding
capacity

% %

1. Rani Kayal Plot D 0-25 2.21 1.12 53.93 51.94

2. Rani Kayal Plot D 25-40 2.05 0.96 58.30 68.27

3. Rani Kayal Plot D 40-92 2.03 0.96 57.39 63.73

4. Rani Kayal Plot G 0-20 2.02 1.00 55.10 62.35

3. Rani Kayal Plot G 20-44 2.03 1.00 58.64 56.62

6 . Rani Kayal Plot G 44-67 2.00 0.90 59.07 66.37

7. R. Block kayal 0-15 2.31 1.30 47.30 36.79 .

8. R. Block kayal 15-22 2.09 1.00 58.12 61.84

9. R. Block kaval >22 1.97 0.94 55.58 66.10

10. Chithira Kayal 0-12 2.08 1.07 51.65 52.04

11. Chithira Kayal 12-20 2.18 1.15 50.51 48.14

12. Chithira Kayal 20-44 1 . 9 0 n  9 ^ - ']  -i.i

13. Chithira Kayal > 44 1.92 0.91 57.02 68.14

Source: Menon, P.K.G., 1975
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pattern. A bsolute and apparent specific gravities decreased with depth w hereas pore 
space, w ater holding capacity and volum e expansion increased with depth and show ed 
negative relationship with organic matter. ■

3 .3 .3  C h e m ic a l ch a ra c ter is t ic s  .

Cation exchange capacity o f  the soil ranged from 9.60 lo 19.30 cm ol (p+) 
k g '1. Exchangeable Al and H were more concentrated in the lower layers. Percentage 
base saturation ranged from 73.5 to 97.7. Surface layers were m ore saturated with bases. 
Calcium  and m agnesium  form ed the dom inant bases in all the profiles studied. But in 
Chithira kayal and Rani kayal Profiles, exchangeable Na was equally dom inant in all 
the layers. Chemical properties of R block, Rani and Chithira kayal are presented in Fig. 
3.3.3.1.

Electrical conductivity steadily increased with depth. U nlike in the case o f 
Kari soils, organic carbon as well as C/N ratio increased with depth in Kayal soi Is. Total 
nitrogen was low in all the profiles w hereas total potassium was high. Total potassium  
increased with depth. Soils from R Block show ed com paratively low er total and 
available potassium  when com pared with the soil o f  other blocks. A vailable phospho
rus status was medium to high. Total phosphorus was more concentrated in the surface 
layers. Calcium status o f all the profiles was com paratively higher. M agnesium  status 
also increased with depth (Table 3.3.3.1). ■

p  J *  «O <?
Rani kayal D

S ource: Kurup, 1967.

3  $ '

Ranikayal G Ik B lo c k
P ro file  Depth £cyy0

E S ]  pH  E x ch . Base

ChiUnirakayal

CEC

l ig .  3 .33 .1 . pH, exchangeable bases and  CEC (cmol (p*) kg '1 o f  Kayal soils
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Table 3.3.3.1 Chemical properties of Kayal soils

Sample
No.

Location - Depth
cm

PH Conducti
vity

dSm -1

Organic
carbon

%

Total
nitrogen

%

C/N
ratio

Available
P

(kg ha"1)
P

Total nutrients (percent) 

K Ca Mg

Wet soil 
1:2,5 
soil 

water

Dry soil 
1:2.5 
soil 

water

1 Rani Kayal Plot D 0-25 5.1 6.8 1.7 1.43 0.24 5:96 44.0 0.06 0.24 0.56 0.07

2 Rani Kayal Plot D 25-40 5.6 6.3 1.8 2.52 0.19 13.26 34.0 0.05 0.29 2.21 0.07

3 Rani Kayal Plot D 40-92 5.7 3.7 3.0 3.09 0.22 14.04 40.0 0.04 0.38 0.75 0.31

4 Rani Kayal Plot G 0-20 6.3 6.6 1.2 1.90 0.21 9.05 76.0 0.06 0.28 0.95 0.11

5 Rani Kayal Plot G 20-44 5.0 3.4 2.9 3.98 0.25 15.92 60.0 0.06 0.34 0.99 0.23

6 Rani Kayal Plot G 44-67 5.0 4.8 3.2 3.98 0.26 15.92 80.0 0.06 0.36 0.58 0.37

7 R. Block kayal 0-15 6.6 6.7 0.7 1.14 0.20 5.70 74.0 0.07 0.11 0.28 0.05

8 R. Block kayal 15-52 6.5 6.5 1.2 2.07 0.19 10.89 84.0 0.05 0.21 2.22 0.06

9 R. Block kayal' >52 5.3 2.9 1.5 3.84 0.17 22.59 56.0 0.04 0.29 0.83 0.28

10 Chithira kayal 0-12 5.9 5.3 0.65 1.35 b.15 9.00 88.0 0.08 0.19 0.28 0.08

11 Chithira kayal 12-20 7.2 6.7 0.66 0.86 0.11 7.82 44.0 0.04 0.12 0.37 0.17

12 Chithira kayal 20-44 3.9 3.9 1.60 3.04 0.21 14.48 62.0 0.07 0.21 0.41 0.22

13 Chithira kayal >44 3.7 2.9 3.95 3.58 0.25 14.32 81.0 0.06 0.36 0.48 0.44

Source : Kurup , 1967



Texture o fK a y a l so ils do not fo llow  any regular pattern. L im e shells  are 
seen evenly distributed through out the profile. p H  decreased with increase in 
depth in m ost o f  the profiles. Total nitrogen status is low and  K  content is 
com paratively higher. Potassium  is m ore concentrated in the lower layers 
whereas phosphorus is more in the upper layers. Calcium and M g  are the 
dom inant exchangeable bases in m ost o f  the pro files studied, but in Chithira  
kayal and  R a n i kayal, exchangeable N a  is equally dominant.

3 .4  S u lp h u r  status

Jacob (1966) m ade a detailed study on the distribution o f  different form s of 
sulphur at different depths in the R Block Kayal profile. D istribution o f different form s 
o f sulphur show ed that w ater soluble as well as total sulphate sulphur increased with 
depth in R Block Kayal profile. Sulphide-sulphur decreased sharply after twenty 
centim eters o f  depth w hereas its organic form was found to be high in the surface and 
lower m ost layers (Table 3.4.1).

Table 3.4.1. Forms of sulphur expressed as percentage of total sulphur (R block)

Soil samples

Water
soluble

sulphate
sulphur

Total
sulphate
sulphur

Sulphide
sulphur

Organic
sulphur

'R ’ Block

0 -2 0  cm

20-40 cm

40-60 cm

2.74

2.23

9.67

3.38

6.8S

12.50

1.51

0.82

0.11

95.11

22.30

87.30

Source: Jacob, 1966

D istribution o f  different fo rm s o f  sulphur do not fo llo w  any regular  
pattern.
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3.5  M ieron u trien t status

A iyer et al. (1975) reported the mieronutrient status o f Kayal soils (0-20 cm 
depth) collected from fourteen locations after harvesting rice crop in the m onth o f 
M arch-April. A vailable Zn, Cu, Fe and Mil status of these soils are given in Table 3.5.1. 
Kayal soils in general were deficient in Cu. About 50 per cent o f the locations were 
deficient in Zn. A vailable Cu and Fe contents were significantly and positively related 
to CEC and organic carbon content (Table 3.5.2).

A vailable m ieronutrient distribution in the profiles o f Rani Kayal Plots D and 
G, R Block Kayal and Chithira Kayal as recorded by M enon 1975 revealed that the 
available zinc was highest in the lower m ost layers in alm ost all the profiles studied. 
A ll the profiles were equally deficient in copper. (Table 3.5.3). Available iron and 
m anganese were more concentrated in the lower most layers.

Table 3.5.1 Available mieronutrient status in different locations of Kayal soils

SI. Locations Zn Cu Fe Mn
No.   ppm -------------------------

1. A block - Kuttanad 2 .6 0.0 2 0 .0 2 .0

2 . Marthandam Block 1.0 0.04 2 .0 33.0

3. R. Block 3.0 0. 1.8 2 0 .0

4. R. Block 1.8 0.04 8 .2 25.0

5. Marthandam block 5.5 0.04 2 .0 25.0

6 . Marthandam block 1.8 0.04 15.6 15.0

7. Chithira kayal 0 .2 0 .1 2 4.0 19.0

8 . Chithira kayal 0.2 0 .1 2 2 .0 5.0

9. 14000 kayal old - 0.62 52.6 4.0

10 . 24000 kayal head 6 .2 0.16 16.0 12.0

11 . Rani kayal D block - 0.16 14.0 7.0

12 . Rani kayal G block - 0 .2 0 12.0 7.5

13. R block V Sub block 1.0 0.26 6 . 1 0 .0

14. Chithira kayal 0.3 0.16 6 .0 10 .0

Source: Aiyer et al. 1975
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Table 3.5.2 Available micronulricnt status of some Kayal profiles '

Sample
No. Location

Pro tile 
No.

Depth Zn 
cm

Cu Fe Mn

I T 1"

1. Rani kayal Plot, D 1 0-25 0.0 0.16 14.0 7.0

2 . Rani kayal Plot, D 25-40 0.3 0.16 8.0 20.0

3. Rani kayal Plot, D 40-92 6.2 0.26 520.0 110.0

4. Rani kayal Plot, G 2 0-20 0.0 0.20 12.0 7.5

5. Rani kayal Plot, G 20-44 5.5 0.40 164.0 80.0

6. Rani kayal Plot, G 44-67 5.0 0.32 704.0 105.0

7. R Block kayal 3 0-15 1.0 0.26 6.0 5.0

8. R Block kayal 15-52 0.3 0.14 14.0 20.0

9. R Block kayal > 52 9.0 0.22 210.0 108.0

10. Chithira kayal 4 0-12 0.3 0.16 6.0 10.0

11. Chithira kayal 12-20 0.2 0.16 2.0 11.0

12. Chithira kayal 20-44 0.4 0.12 111.3 21.0

13. Chithira kayal > 44 7.2 0.16 162.0 100.0

Source: Menon, P.K.G., 1975

Table 3.5.3 Relationship between available micronutrients with other soil parameters

Org. Carbon 
(% )

CEC Exch. Ca & Mg pH Clay

Zn ( +0.013 -0.215 +0.099 -0.014 +0 .0 0 1

Cu +0.482* +0.400* +0.203 -0.265 +0.040

Fe +0.689* +0.566* +0.408’ -0.425* +0.270

Mn +0.205 +0.523* -0.338 +0.301 +0.349

Source: Menon, P.K.G., 1975

K a ya l p ro files  are uniform ly deficient in Cu. Z in c  deficiency is observed  
in 50 p e r  cent o f  the sam ples analysed.
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3.6  M an agem en t o f  K ayal lands

Results o f experim ent conducted at Regional Agricultural Research Station, 
Kumarakom on coconut are briefly summarised below.

3.6.1 M ajo r nu trien ts

A field  experim ent in 33 factorial design was conducted at RARS, Kumarakom 
to find out the best dose, frequency and m ethod o f application o f fertilizers for 
m axim ising yield o f  coconut in Kayal lands o f Kuttanad. Fertilizers were applied in 
basins o f five feet radius around the trunk. Linear trenches were formed five feet away 
from the trunk in trench method of manuring. M anuring every year with 500-600
1000 g N, P2O5 and K2 O tree ' 1 had recorded the highest yield. It was significantly 
superior to the sam e dose applied in alternate years. For the highest dose o f fertilizer, 
application in linear trenches taken at 5 feet distance from the trunk had recorded the 
highest yield (Table 3.4.1.1).
6

T reatm ents

Levels of NPK Frequency of application Method of application

NjPjKj (250-350- Applying

Ml 750 g of N, P20 5 E Manuring Cl fertilizers '

and K20  palm' 1 every year in basins

N2P2K2 (375-475- Manuring in Applying

M2 and 875 g N, P20 5 Al alternate C2 fertilisers

and pal n r1 years (starting in linear
from first year) trenches

N3P3K3 (500-600- Manuring in Applying

M3 and 1000 g N, A2 alternate C3 fertilizers

P20 5 and K20 years (starting by broadcasting

palm' 1 front second year)

Basin method - fertilizers were applied in basins of 5' radius around
Trench method - fertilizers were applied in linear trenches 5’ away from the trunk
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Tabic 3.6.1.1. Effect of NPK and time of application on the yield of coconut (nuts palm' 1 year"1)

Levels of NPK
Time of application

Mean
E A, A 2

Mi 308.05 283.87 301.00 297.64
M-, 273.76 319.05 302.00 323.68
m3 361.78 330.77 265.47 319.20

Mean 339.78 311.24 289.50

Time x method of application

Time of 
application

Method of application
Mean

Ci c 2 c 3

E 358.67 329.40 331.33 339.80
Ai 301.66 354.50 277.60 311.35
a 2 309.33 253.83 305.37 289.51

Mean 323.16 312.60 304.80

Levels of NPK x method of application

Levels of NPK
Method of application

Mean
Ci C 2 c 3

Mi 335.70 296.10 261.00 297.64
M, 345.99 277.65 347.55 323.68
m3 287.88 363.00 305.70 319.20

Mean 323.16 312.60 304.80

CD for comparison of A (Time of application) : 13.22 
CD for comparison of combinations : 28.89

Source: RARS, Kumarakom
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Com parative efficiency o f  different m ethods and levels o f application o f  
fertilizers on the health and flowering o f coconut seedlings w as studied. Fertilizers 
w ere applied in one single dose, in split doses, and as both soil and foliar spray to young 
coconut seedlings. Girth at collar and total num ber o f leaves produced were recorded 
from third year onwards. The experiment was started in 1965. The m anurial schedule 
for differnt age groups is given below.

S ch ed u le  o f  a p p lica tio n  o f  fertilizers fo r  co co n u t see d lin g s

Year of planting
N K, N,Li ‘■'i

--------- g tree' 1 -----

2nd year (1966) 

3rd year (1967) 

4th year (1968) 

5th year (1969) 

6 th year (1970)

50

100

150

200

50 100

75 150

100 200

150 250

250 250 450

100 100

200 150

300 200

400 300

500 500

200

300

400

500

900

N PK  was given in the form of urea, superphosphate and m uriate o f  potash 
respectively.

Num ber o f leaves differed significantly. (Table 3.6.1.2) Application o f  500
500-900 g N PK  palm ' 1 in two equal splits or 250-250-450 g of NPK  palm ' 1 in two and 
three equal splits produced m aximum  num ber o f leaves in 1970. A pplication o f lower 
dose o f N PK  in three split doses and higher dose in two or three split doses helped for 
early flowering. Soil application o f lower dose of NPK in three split doses and higher 
dose in two or three split doses resulted in early flowering, higher num ber o f female 
flowers, and higher nut setting in coconut. (Table 3.6.1.3).

P2
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Table 3.6.1.2 Effect of treatments on leaf number (Average per palm)

Year
Treatments

1967 1968 1969 1970

T 1 7.6 5.1 5.8 8.9

t 2 8.3 6.2 6.3 9.3

7.1 6.1 7.3 9.2

T4 6.5 6.8 8.2 10.8

TS 6.0 6.8 7.5 10.7

5.9 6.3 7.3 9.3

T7 6.3 6.0 6.7 9.5

TS 8.8 5.1 6.0 8.4

t 9 8.1 5.8 6.8 9.3

T 10 6.6 5.2 6.2 8.6

T„ 5.8 4.5 5.4 7.4

CD NS 0.7 0.8 1.2

Tabic 3.6.1.3 Effect of method of application of fertilizers on flowering and percentage setting of
female flowers on coconut

Number of . Number of No. of female Setting of
palms spadices . Cowers female

flowered opened produced dowers
Treatments (per cent) (Average (average (per cent)

palm"1) palm-1)

1971 1972 1971 1972 1971 1972 1971 1972

T t 16.7 25.0 0.4 2.7 0.4 4.8 20.0 43.8
8.3 41.7 0.3 2.2 0.0 5.9 0.0 46.2

t 3 0.0 25.0 0.0 1.2 0.0 1.3 6,2.5 33.3
50.0 58.3 0.8 2.8 0.7 7.2 57.1 62.4
58.3 66.7 0.7 2.8 0.6 8.1 42.8 67.0

T6 25.0 33.3 0.5 2.6 0.6 6.1 0.0 59.8

T 7 16.7 25.0 0.0 0.8 0.4 3.9 0.0 27.7

t 8 0.0 33.7 0.0 1.7 0.0 3.8 0.0 90.0
T , 8.3 33.3 0.0 0.1 0.0 3.9 0.0 31.9

Tio 0.0 8.3 0.0 0.0 0.0 0.0 0.0 0.0

Ttt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

CD (0.05) 2.3 30.0 0.4 0.9 0.4 2.1 20.2 27.4

Source: RARS, Kumarakom
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Treatments

Ti - Single application of NjPjKj

^ 2  - Single application of N2P,K2

T3 - Tj in two equal split doses

T4 - T2 in two equal split doses

- T  ̂ in three equal split doses

T6 - T2 in three equal split doses

T7 - 3/4 dose basally and 1/4 through foliage in two sprays (dose as Tj)

- 3/4 dose basally and 1/4 through foliage in three sprays (dose as Tj)

- 3/4 basally and 1/4 through foliage in four sprays (dose as T()

Tio ' 1/2 basal & the dose through foliage in six sprays (dose as T '

Tn  - Control (No manure)

Simple fertilizer trials were conducted in cultivator’s field in reclaim ed Kayal 
lands at eight locations to fix the economic dose o f fertilizers for coconut palms. 
Application o f 2 5 k g F Y M  along with 0.35, 0.17 and 0.68 teg N, P20 5  and K jO  
palm ’ 1 gave m aximum  number o f nuts palm ’ 1 (Table 3 .6 .1.4).

Table 3.6.1.4 Mean yield of nuts paint’ 1 (1980-83)

Treatments Mean
(Eight locations)

Ti ’ 25 kg FYM 53.12

t 2 - 25 kg FYM + 0.35 kg N + 0.17 kg P2Os + 0.68 kg K20  paint’ 1 66.36

T 3 - 25 kg FYM + 0.5 kg N + 0.32 kg P2Os + 1.2 kg K20  palm’ 1 57.95

CD (0.05) -7.147

Source: RARS, Kumarakom

Experim ents conducted at RARS, Kum arakom  on coconut, obtained the 
fo llow ing  results. M anuring every year with 500, 600 and  1000 g  N, P 2Os  and  
K 20  p a lm '1 in linear trenches taken at five  fee t distance every year gave the 
highest nut yield.
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A  m anuring schedule o f  50, 75 and  JOO g  N, P 2Os  a n d K 20  coconut 
seedling  1 in the second year o f  p lan ting  and increasing the nutrient doses by 
50, 25 and  50  g  respectively every yea r till the sixth yea r induced earliness in 
flow ering, p roduced  m axim um  num ber o f  fem ale  flow ers in the spadix  and  
registered good fru it setting. Application o f 350, 170 and  680 g  N, P 2Os and  
K 20  along with 25 kg  fa rm  yard  manure tree '1 give better nu t y ie ld  than the 
treatment with 25  kg  fa rm  yard  manure alone a n d 500 ,3 2 0  and 1200 g N , P 2Os  
and K 20  p a lm '1 along with 25  kg fa rm  ya rd  manure tree '1.

3.6.2 M icronutrien ts

Field experim ent in RBD was conducted at Coconut Research Station, 
K um arakom  to study the effect o f  N, P, K  fertilizers with and w ithout m icronutrient 
carriers on the nut yield and disease intensity o f root wilt affected palms. Tw o levels 
o f N PK  @  250-350-700 and 500-700-1400 g N, P2 O5 . K2 O palm " 1 w ere tried either 
alone or in com binations with m icronutrients like B, Mn, Cu, Mo and Zn. All the 
m icronutrients except M o w ere used as their sulphate salt @ 200 g palm"1. All the 
m icronutrients and their com binations were tried with the lower level o f  NPK. Each 
plot contained eight diseased palm s o f the age group of 30-40 years. O ver and above 
fertilizers, each palm received 20 kg cattle m anure and 20 kg green m anure per tree. In 
addition, 87 cubic metre o f river sand w as also applied. Observations on the yield of 
nuts and intensity o f disease syndrom e were recorded at half yearly intervals from 1965 
to 1971. The disease intensity was assessed by scoring for sym ptom s like flaccidity, 
yellow ing and necrosis and expressed as per cent. The treatm ents were started in 1963 
and continued upto 1971. Treatm ent differences w ere not significant for the incidence 
o f the disease and nut yield differences were significant only in one year. A pplication 
o f 200 g zinc sulphate along with 250, 350 and 700 g N , P2 O5 and K2 O pa lm " 1 show ed 
m axim um  response followed by the treatm ent 500, 700 and 1440 g N, P2 O5 and I ^ O  
palm year _1.

A pplica tion  o f  z inc  sulphate is favourable fo r  coconut pa lm s in K a ya l
soils.

3.6.3 Soil am endm ents

The relative efficiency o f  carbide ash, a by-product o f electrochem ical 
industry w as tested in a field experiment in the reclaim ed Kayal soils (pH 5.2) o f  
K um arakom  from 1968 to 1972. The carbide ash used in the trial was obtained from 
Travancore Electrochem ical Industries Ltd., Chingavanam , Kerala. The ash contained
58.0 to 64.5 per cent Ca(OH )2, 11.0 to 17.5 per cent S i0 2, 1.4 to 3.4 per cent 
Fe2 0 3 +A ] 2 0  and5.1  to 10.0 per cent unreacted carbon. The experim ent was conducted 
in RBD w ith five treatm ents replicated eight times. Each replication was form ed o f  one
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coconut palm in the age group of 35-40 years. All the treatments w ere given a uniform 
dose o f 250-350-500 g N P K palm ' 1 year’1. Dolomite and carbide ash w ere applied in 
two equal splits during M ay-June and Septem ber-Oclober in circular basins o f 1.85 m 
radius and incorporated into the soil a week after fertilizer application. Pooled analysis 
o f  the not yield data from 1970 to 1972 is presented in Table 3.6.3.1. D olom ite and 
carbide ash registered no favourable influence on nut yield.

Table 3.6.3.1 Effect of dolomite and carbide ash on the yield of coconut

Treatments
Mean number of nuts palin' 1 

■ Mean 
1970 1971 1972

Tj - Control 52.38 45.50 45.88 47.92

T2 - Dolomite @ 36.75 38.00 46.00 40.25
2.5 kg pa I n r1

T3 - Dolomite @ 31.75 35.75 30.38 32.63
5 kg pal n r1

T4 - Carbide ash @ 42.13 41.00 37.63 40.45
2.5 kg paint' 1 ,

T5 - Carbide ash @ 46.18 46.50 41.25 44.63
5 kg paint' 1

Mean 41.83 41.35 40.23

CD (0.05) 8.60

Source: RARS, Kumarakom

Lim ing  coconut pa lm s in K ayal lands reduce nut y ie ld  o f  coconut. The  
reasons fo r  decrease in nut y ie ld  due to lim ing m ay be found  out by conducting  
basic studies to monitor changes in physical, chemical and biological p roper
ties o f  so il consequent to lim ing at the rate given in fie ld  trials.

u n
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3.6.4 Other Experiments

A  field experim ent using salt bittern, a by-product o f salt industry obtained 
from M /s Sankaran Allam Pvt. Ltd., Nagarcoil was conducted for 5 years from 1965
69. T he m aterial contained 4 p e rcen t each o f N, K^O, M gCl2, and M gSo4; 20-25 per 
cent M g(O H )2, 10-15 per cent NaCl and 40-45 per cent m oisture. The trial was 
conducted in RBD with four replications. Each plot contained eight coconut palm s o f 
the w est coast tall variety having an age group o f 35-40 years. A  uniform dose o f 8:8:16 
fertil izer m ixture and 40 kg green leaves tree ' 1 w ere applied irrespectiveof treatm ents. 
River sand @  8 8 m^ and lime @ 750 kg ha ' 1 were also applied every year during 
N ovem ber-D ecem ber and incorporated into the soil. Observations on the yield o f  nuts 
w ere recorded for five years from 1965. The intensity o f foliar yellow ing w ere graded 
as grade -1  (upto 1 0 % leaf area show ingyellow ing symptoms) grade - 2  (11-30 percent); 
grade-3 (31-50 per cent) and grade-4 (above 50 per cent).

Pooled analysis o f  the nut yield data indicated significant difference betw een 
treatm ents and also betw een years (T able3 .6.4.1). Use o f  2  kgsalt bittern as foliar spray 
was found significantly superior to soil appplication o f the sam e quantity and control. 
Salt bittern @  1 kg each, applied both as soil and foliar spray recorded sim ilar yield to 
that o f supply o f  salt bittern as foliar spray alone. Salt bittern was not found to have any 
influence on yellowing o f leaves o f coconut palms.

Table 3.6.4.1 Effect of salt bittern on the yield of coconut palms (Mean plot' 1 of eight palms) and 
intensity of yellowing and intensity of yellowing

Treatments Nut yield Intensity of yellowing
(Mean of eight years)

Control 277.6 15.0
Salt bittern 2 kg palm' 1 as soil application 245.5 15.4
2  kg palm"1 as foliar spray 346.5 14.4
1 kg as soil application and 1 kg as foliar spray 322.4 15.4

CD for comparison of treatments = 46.72

Source: RARS, Kumarakom

A pply ing  salt bittern a by-product o f  salt industry as fo lia r  spray @ 2  kg  
p a lm '1 increases nut y ie ld  whereas so il application o f  the sam e reduces it. The 
y ie ld  reduction is m ore than control receiving norm al rate o f  nutrients. Salt 
bittern is rich in sodium , m agnesium  and chlorides. The above observation calls 
fo r  an indepth study o f  K aya l so il on nutrient interaction involving sodium , 
m agnesium  and chlorides.
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4 P O K K A L I, K A IPA D  A N D  O R U M U N D A K A N  L A N D S
(Acid saline soils)

4.1 G en eral characteristics

Kerala w ith its long coastal line o f  about 580 kin lias sixteen lagoons or 
backw aters covering an area o f  about650 km2Iinked to the sea. O u lo f41  rivers flowing 
into the Arabian sea, about20 empty into the adjoining backwaters. M ost o f  the coastal 
land, deltaic areas at river m ouths and reclaim ed backwaters are either at sea level or
1.0 to 1.5 m below  MSL. This leads to intrusion o f sea water upto a distance o f 10 1o 
20 km upstream  during high tides. These periodically saline water inundated lands 
constitute the m ajor saline soil areas o f the state.

Based on the location, extent and intensity o f salinity, three types o f  saline 
soils are recognised in Kerala. They are (1) Pokkali lands, known after the Pokkali type 
o f cultivation; located between the Thannerm ukkam  and Enam akkal bunds ie. in the 
coastal areas o f Ernakulam and Thrissur districts mostly distributed in Cochin, 
Kanayannur, Paravoor, Thrissur and Kodungalloor taluks (2) Orum undakan lands o f 
Alappuzha and Kollam districts known after the long duration variety o f rice grown 
there and distributed m ostly in Sherthalai and Ambalappuzha taluks (3) Kaipad lands 
o f K annur district situated in the low lying deltaic areas o f  river mouths. The different 
types o f land described above constitute an area o f about 30,000 ha. Pokkali, Kaipad 
and O rum undakan lands are cropped with paddy once in a year from June-July to 
O ctober-N ovem ber when the salinity level in the surface soils is brought below  the 
critical level o f less than 4 dSm " 1 for the saturation extract o f the soil by m onsoon 
showers.

As distinct from the saline soils found in other states, the origin, genesis and 
developm ent o f  these soils are under peculiar clim atic and environm ental conditions. 
These soils as already pointed out, comprise o f low lying marshes near the rivers and 
streams, waterlogged and ill-drained and are subjected to tidal waves. These lands in 
their original natural state had been overgrown with mangrove and other salt loving 
plants but at present it is difficult to identify such areas except in recently reclaim ed 
areas like Puthuvaippu in Ernakulam  district.

4.2  P hysico-chem ical properties o f  surface soil

Soils o f Pokkali lands were deep, dark bluish black in colour, im pervious and 
clayey in texture which form hard m ass with cracks on drying and turned sticky on
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wetting. Soils o f Orum undakan and Kaipad lands contained m ore coarser fractions 
com pared to Pokkali lands.

Sea and backw ater tides m ake these soils saline. During m onsoon season 
w hen rain w ater and fresh w ater from rivers enter the field, salinity is partially washed 
off. U nder such conditions, the inherent acidity o f these soils becom e m ore dom inant. 
Chem ical analysis o f  the soils o f five representative Pokkali areas viz. Vyttila, 
Thrippunilhura, North Paravur, Vypeen andT huravoor indicated very low pH o f  3.50 
in North Paravur and 3.10 in Vypeen (Table 4.2.1). Nair and M oney (1972) reported 
that m ost o f the saline soils o f Kerala were acidic with a pH ranging from 3.0 to 6 .8  

inspite o f high conductivity.

Table 4.2.1 Chem ical characteristics o f  surface soils

North
Vyttila Thripunithura Paravur Vypeen Thuravoor

O .C .(per cent) 0.13 0.21 0.41 0.14 0.26

Total N  (per cent) 0.04 0.05 0.13 0.06 0.03

Total P 2C>5 (p ercen t) 0.01 0.03 0.02 0.03 0.05

Total K 20  (per cent) 0.38 0.46 0.84 0.52 0.24
Total Fe20 3  (per cent) 15.50 11.25 10.55 5.50 6.78

Total CaO  (per cent) 0.01 0.01 0.01 0.00 0.01

Total M gO  (percen t) 0.36 0.33 0.38 0.17 0.29
pH 5.80 6.00 3.50 3.10 5.00

E C  d S n r1 1.50 14.00 20.00 14.00 3.40

A vailable P2C>5 (kg h a '1) Trace 6.00 14.00 16.00 12.00

A vailable K 20  (kg ha"1) 184 196.00 212.00 203.00 118.00

Na in w ater extract (per cent) 0.01 0.02 0.06 0.08 0.01

CEC  [cinol (p+) k g '1] 38.20 46.10 53.80 48.70 40.80
Ex. Ca [cmol (p+) k g '1] 2.20 2.20 2.90 1.60 1.70
Ex. M g [cm ol (p+) kg"1] 7.80 6.30 7.10 11.30 0.30
Ex. Na [cmol (p+) kg"1] 2.60 3.80 4.20 3.90 2.60
Ex. A1 [cm ol (p+) kg"1] 0.10 1.00 7.80 8.20 5.80
Ex. H  [cmol (p+) kg"1] 0.10 0.50 11.80 1.60 8.20
C hloride (per cent) 0.20 1.75 0.68 0.52 0.07
Sulphate (per cent) 0.32 0.32 0.29 0.12 0.02

Source: Nair and Money, 1972
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A com parativestudy o f  the Pokkali andKaipad soils collected from Ernakulam 
and Kannur districts (N .Paravur and Kattampally respectively) showed that both these 
soils were clayey or clay loam in texture having a pH o f  3.3 and 3.8 and w ith a lime 
requirem ent o f 10 and 9 t ha ' 1 respectively (Table 4.2.2 a).

Table 4.2.2 (a) Chemical characteristics o f Pokkaliand Kaipad soils

Pokkali Kaipad
(N. Paravur) (K attam pally Swam p)

Texture Clayloam Clayloam

pH  (1:2.5) Soil-w ater suspension 3.30 3.80
(KCI) Suspension 3.10 3.50
E C  ( d S in 1) 15.10 9.00
Total N (per cent) 0.24 0.16
O .C  (per cent) 3.45 2.18
A vailable P (ppm )
O lsen (ppm) 8.70 9.70
T ruog (ppm) 18.80 14.00
Bray (ppm ) 206.00 225.00
CEC (cmol (p+) k g '1) 20.00 12.80

Exchangeable cations
(cmol (p+)kg '1) ,
K 0.64 0.32
Ca 5.10 3.55
M g 6.45 3.85
Fe 0.09 0.08
Al 2.95 2.55
M n T r T r

L im e requirem ent (kg h a '1) 10,000 9,000

W ater soluble nutrients
Ca (cmol (p+) kg '1) 3.20 1.50
M g (cmol (p+) kg"1) 9.90 4.30
S 0 4 (cmol (p+) kg"1) 18.70 10.50
Fe (ppm) 15.00 . 10.20
Al (ppm) 44.00 28.10
M n (ppm ) 0.50 0.75
S 0 4-S m g/100 g soil 311.00 150.00
A vailable S mg/100 g  soil 242.00 130.00
NH4OAc-Cu (ppm) 1.50 0.90
D ilhionate-Zn (ppm) 14.40 12.20

Source: K u ru v ila , 1974
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M ost o f  these soils had EC  values higher than 14 dSra " 1 (V arghese et al. 1970; 
Nair and M oney, 1972 and Samikutty, 1977).

Out o f the five soil sam ples collected (Varghese et al. 1970), the one from 
North Paravur recorded com paratively higher available plant nutrients. A m ong the 
exchangeable cations, M g dom inated all the others (Samikutty, 1977 and V arghese et 
al. 1970).

Detailed fertility investigations carried out in Pokkali, Orum undakan and 
Kaipad lands (Samikutty, 1977) showed that m ost o f these soils w ere extrem ely 
deficient in phosphorus. Surface soils were richer in potassium. Total sodium  content 
ranged from 0.49 to 2.80 per cent (Table 4.2.2 b). Exchangeable sodium  percentage 
(ESP) andsodium  adsorption ratio (SAR) values in the equilibrium  soil solution ranged 
from 13.7 to 83.3 and 11.7 to 34.8 respectively. Significant positive correlation w as 
also observed betw een ESP and SAR on one hand and clay content and organic m atter 
on the other. The cationic and anionic com position indicated that these coastal saline 
soils w ere o f  N a-M g-C l-S04 type.

A  com parative study o f  the seasonal variations in salinity and pH in these 
lands w ere conducted from M arch 1976 to February 1977 (Sam ikutty, 1977). High 
level o f salinity w as recorded during sum m er m onths in all the three soils. In Pokkali 
and K aipad lands, salinity decreased rapidly upto August and was m aintained till 
Decem ber-January. Orum undakan lands maintained high level o f salinity in spite o f 
leaching with rainwater. Soils on the m ounds formed for sow ing seeds attained low 
level o f  salinity on w ashing and leaching with rainwater, while salts accum ulated in the 
soil betw een the m ounds (Fig. 4.2.1).

The effect o f  flooding on the electro-chem ical and chem ical kinetics o f 
Pokkali and Kaipad soils showed an increase in pH upto 20 days after w hich the level 
was m aintained in Pokkali, whereas in Kaltampalli swam p (Kaipad lands), pH steadily 
increased upto 50 days (Kuruvila, 1974). Eh steadily increased in Pokkali soil w hile in 
K aipad soil, there w as a m arked decrease in ten days o f subm ergence after w hich the 
decrease w as slow. Oxidisable organic matter increased during the first ten days period 
after which there was not much change. N H 4-N increased w ith period o f  subm ergence. 
There was continuous increase o f  K  as subm ergence advanced in Pokkali soil w hile in 
K aipad it increased upto 10 days and then decreased. There was a sharp increase in iron 
concentration upto 30 days and then it decreased, while alum inium  increased during 
the first ten days period and then decreased. M anganese also show ed a sim ilar trend as 
Al. Sulphate-sulphur increased during the first ten days and decreased thereafter (Table 
4.2.3).

  _____________________
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Table 4.2.2 (b) Chem ical characteristics o f  surface soil

' Location O.C.
(%)

N
(%)

C/N
P

Total nutrients 
(oven dry basis)

Ca Mg K Na

pH

(1:2.5)

E.C.
1:2

dSm"1

C.E.C
cmol

(p+jkg-1

Ex. cation(cmol (p+) kg '1)

Na K Ca Mg

Pokkaii & Graiituntbikan

Madathilthara 1.17 0.036 32.50 0.003 0.96 0.37 0.10 0.57 3.2 20.7 14.8 2.2 0.2 2.2 4.4

Pandanayarkulangara 1.77 0.039 45.35 0.003 0.06 0.25 0.10 0.49 3.0 14.4 15.7 2.8 0.1 1.5 6.2

Puthuvaippu 1.41 0.053 26.60 0.022 0.32 0.65 0.58 2.88 6.4 37.3 31.7 8.5 6.2 6.5 3.3

Cherai 1.62 0.044 36.82 0.017 0.14 0.47 0.48 2.16 3.2 32.8 16.8 4.4 0.2 3.7 5.3

Kaipad

Vayalappara 0.78 0.023 33.91 0.007 0.08 0.24 0.48 1.94 5.2 23.2 14.5 2.7 1.1 2.6 3.7

Thavom 0.27 0.013 20.77 0.004 0.19 0.24 0.28 1.69 5.4 29.1 12.8 3.5 0.9 0.2 7.4

Ramanthali 0.56 0.021 26.67 0.006 0.15 0.22 0.43 0.59 6.8 10.4 14.9 4.0 . 1.2 2.8 2.2

Cheruthazham 0.54 0.014 38.57 0.003 0.12 0.26 0.30 2.41 4.9 23.7 16.4 3.9 0.6 1.2 7.6

Source: Kuruvila, 1974
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Source: R.R.S., Moncompu
Fig. 4.2.1 E ffec t o f  c lim atic  cond itions on pH , EC, ch lo rid e  a n d  su lp h a te  co n ten ts
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Table 4.2.3 E ffect o f subm ergence on the  electro-chem ical and chem ical changes in  the acid saline “ P okkali” and “K aipad” soils

Days of 
Uodding

Pokkali (N. Paravur) Kattampally Swamp (Kaipad)

0 10 20 30 50 Mean 0 10 20 30 50 Mean

pH 3.35 3.95 4.1 4.1 4.25 3.9 3.7 4.25 ' 4.25 4.6 5.1 4.4

Eh6 (mV) 179 190 191 206 223 198 82 IS -14 -24 -19 8.60

Oxd.O.M. (per cent) 1.00 2.10 1.90 2.00 1.70 1.74 0.80 2.0 1.80 1.70 2.00 1.70

NH4 -N (ppm) 112 123 136 160 187 145 102 113 136 149 189 138

K(ppm) 380 710 800 1120 810 764 450 750 710 700 544 629

Ca (ppm) 1996 1747 1874 2186 2292 2019 856 956 1041 728 1042 945

Mg (PPm) 2346 2546 2150 2000 2529 2314 1435 1568 1442 1189 1568 1440

Fe (ppm) 152 650 1050 2370 1210 1036 240 660 1210 1820 1315 1049

Al(ppm) 265 350 175 160 122 214 ■ 95 120 74 62 60 82

Mn (ppm) 28 39 25 20 14 25 12 26 23 22 8 18

S 0 4-S (ppm) 2395 2540 1998 2163 2182 1819 1896 2163 1654 1830 1513 1811

Source; Kuruvila, 1974



KaoliniLe was the dom inant clay mineral in these soils with fairly large 
am ounts o f  sm ectite and small amounts of halloysitc. Fine sand and course sand 
fractions were found to contain quartz, mica, felspar, kaolinite and chlorilic m inerals 
as the m ajor com ponents (Kuruvila, 1974).

Surface soils o f  Pokkali lands are clayey in texture whereas that o f  
O rum undakan and K aipad lands are sandy or sandyloam. Inspite o f  high E C  
values, these soils recorded low pH. Phosphorus is extrem ely deficient but 
potassium  is rich in these soils. M g  is the dom inant cation in the exchange  
complex.

4.3 P rofile  characteristics

A  detailed study on the physical and chemical characteristics o f  Pokkali soil 
profile o f VytLila was carried ouL by Varghese et al. 1970. Soil was light grey on the 
surface, the intensity o f which increased with depth. The texture o f  the soil becam e 
finer with depth (Table 4.3.1).

Tabic 4.3.1 Characteristics o f Pokkali profile

Location
Relief
Vegetation
Clim ate
D rainage
Elevation
Ground w ater depth and fluctuation 
Parent m aterial 
Special features

Rice Research Station, Vyllila (Ernakulam ) 
Plane
Grasses and weeds 
Humid tropical d im a te  
Impeded 
2.7 m.
2  m (Fluctuating due In tidal changes) 
Lacustrine and alluvial deposits 
Nearness to vem banad lake.

Horizon 
Depth (cm)

A
0-20

B
20-50

C
50-75

Boundary
Colour

Structure 
Texture 
Consistency 
Reaction (pH) 
Presence o f  C 0 3 
Perm eability

Diffuse 
10 YR 5/2 
light grey 
Blocky
Sandy clay loam
Compact
5.80
Absent
Permeable

Clear 
10 Y R 4/1  
Dark grey 
Blocky 
Clay loam 
Sticky 
5.70 
Absent
Less Premeablc

C lear 
10 YR 3/2 
Very dark grey 
Puddled 
Clay loam 
Very sticky 
5.50 
Absent 
Impeded

Source; Vaighcsc el al. 1970

A GLIMPSE TO PROBLEM SOILS OF KERALA



Organic m atter and total N were t’ound increasing with increase in depth 
indicating the accum ulation o f hum us in the lower layers o f the profiles. Electrical 
conductivity also increased with depth due to the downward m ovem ent o f salt water. 
CEC and exchangeable Mg also showed the same trend. Exchangeable Mg was higher 
than Ca in the upper horizon. Unlike in the case o f EC, pH values decreased with soil 
depth. Phosphorus status was low in all the horizons but that o f K was higher (Tabic 
4.3.2).

Table 4.3.2 Physical and chemical characteristics of Pokkali profile

Depth (cm)

0-20 20-50 50-75

Coarse sand (per cent) 32.30 24.60 22.20

Fine sand (per cent) 35.10 30.30 24.30

Silt (per cent) 13.20 14.20 . 15.70

Clay (per cent) 16.00 23.20 28.50

O rganic carbon (per cent) 0.13 0.10 0.21

Total N (per cent) 0.04 0.04 0.06

Total P20 5 (per CC110 0.01 0.01 0.05

Total K ,0  (percen t) 0.38 0.30 0.34

Total Fe20 3 (per cent) 4.20 6.40 3.10

Total A l20 3 (per cent) 14.90 9.10 12.10

Total CaO (per cent) ■ 0.01 0.00 0.00

Total M gO (percen t) 0.36 0.37 0.39

pH 5.SO 5.70 5.50

EC  (d S n r1) 1.50 2.20 2.20

Available P Trace Trace Trace

A vailable K (kg h a '1) 184.00 180.00 168.00

CEC [cm ol(p+)k g '1] 38.20 43.70 49.10

Ex. Ca [cm ol(p+)k g '1] 2.20 2.00 3.20

Ex. M g [cmoIQTJkg"1] 7,70 2.00 3.20

Ex. K [ciiK)l(p+)k g '1 ] 1.10 4.40 2.10

Ex. A1 [cm olfp^kg"1] 0.00 0.10 0.00

Ex. H [cm ol(p+)k g '1] 0.10 0.10 0.00

Chloride (per cent) 0.20 0.49 0.43

Sulphate (per cent) 0.32 2.62 2.41

Source: Varghese el al. 1970

M orphological, physical and chemical properties o f Pokkali, Kaipad and 
Orum undakan profiles are presented in Table 4.3.3 (Samikully, 1977).
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.Table 4.3.3 Pokkali, Kaipad and Orum undakan soil profile characteristics

Location Pokkali soils Orumundakan soils Kaipad soils

L General
Location

II Prolilc

'M o rp h o lo g ica l
features:

(a)

;(b)

W

(<11

Note:

Cherai, Manappad (Ernakulam 
District) Halomotphic -

Elevation - almost at sea 
level,land form -plain and fiat; 
microtopography - artificial 
mounds arc taken for paddy, 
humidlropical climate with a 
mean annual rainfall of 3200 
m .m.tprofilc moist almost 
throughoulthc year; impeded 
drainage; no evidence of erosion; 
ground-water table is al 35 cm 
from lhesurfacc;cul[ivatcdduring 
asingle crop season with 
sa I tresislan I varieties.

Very dark grey (SYR 2/2); 
clayloam, structureless, moist - 
firm; wet - sticky; dry- slightly 
hard, many roots; concrclio ns and 
mineral fragments absent; diffuse 
boundary, acidic pH 3.2.

Black (5Y 2/2); clay loant; 
structureless, moist - firm; wel- 
slicky, dry - hard; free from 
concretion and mineral 
fragments. Very few roots; 
diffuse boundary; acidic pH 3.5.

Black (5 Y 2/1); clay loam; 
structureless; moisl -firm; wet- 
sticky; dry - very hard; freefrotn 
concretions and mineral 
fragments; no tools, acidic, pH 
3.2 ,

Karunagappally (Kollam 
Disl,)Haloinotphic - (sail water 
inundation front coastal back
waters)

Elevation - slightly above 
seatevel-land plain and alntosl 
flat; parent material - lacustrine 
deposit of sandy origin; land 
under water for 6-7 monlhs 
(June-Nov.). Cultivated with 
salt resistant local variety 
viz.,’’Orumundakan" of 270 
days duration which tolerate 
high level of salinity.

Darkgrey (2.5 Y 4/0) lo grey 
(2.5Y 2/0) sand; massive single 
grain; moist - loose; wet -non- 
slicky; dry - loose; red and 
yellow mottles present; roots 
very few;abrupt boundary; acidic 
pH 3.1.

Dark grey (2.5 Y 4/0); sand; 
massive single grain; moist- 
base; wet non-sticky, dry -loose; 
red and yellow mottles present, 
no roots; abrupt boundary; acidic 
-pH 3.0.

Dark grey (2.5 Y 5/0) lo very 
dark grey (2.5 Y 4/0) sand; mas
sive single grain; moist-very fri
able, wet -slightly sticky, dry- 
loose; concretion and mineral 
fragments absent; no roots, 
acidic, pH 3.3.

Pokkali

a) 0 -1 0  cm
b) 10 - 15 cin
c) 15 - 35 cm
d )-

Orumundakan

0 - 28 cm 
28 - 48 cnt 
48 - 68 cm

Vayalappara, Clicrulhazham 
villagc(Cannanorc Dist.)- Halo- 
morphic -(deltaic alluvium)

Elevation - slightly below 
sealevel; land form-plain and 
flat niicrotopograpliy - artifi
cial mo unds arc formed forpaddy 
cultivations; humid tropical cli
mate with a mean annual rain
fall of 2520 mm; parcnl materia] 
riverine deposits; drainage 
highly impeded; Except the 
surface layer the profile is moist 
almost throughout the year, land 
is under w ater front Junc- 
Novembcr.Thc soil is disturbed 
to a depth of 9-12", salt resistant 
varieties arc cultivated.

Dark yellowish brown (10 YR 
3/4) lo reddish brown (5 Y R 4/ 
3); sandy clay; structureless, 
moist-friable; wet - slicky; dry - 
slightly hard; free front concre
tions and mineral fragments; 
many roots;clear and sntoolh 
boundary, acidic pH 5.1.

Very dark greyish brown 10 YR 
3/2) to reddish grey (5 YR5/2); 
sandy clay loam: blocky, moisl - 
firm; wcl-slicky,dry-hard;fcw 
brownish, yellow mollies,very 
few roots; clear and smooth 
boundary; acidic, pH 4.0.

Very darkgrey (1 0 Y R 3 /l)lo  
reddish brown (5 YR 2/2) sandy 
Ioam:blocky, moist-very friable 
wet - slightly slicky: dry - 
slightly hard;fcw yellow mottles, 
diffuse and smooth boundary;no 
roots; acidic, pH 2.8.

Black (10 YR 2/1) lo vcrydark 
grey (5 YR 3/1) sandy loam; 
blocky; moist very friable; wet 
slightly sticky.dry-slighllyhard; 
concretion and mineral fragments 
absent; no raots;acidic - pll 3.1.

Karipad

0 - 15 cm 
15 - 30 cm 
30 - 60 cm 
60- 110 cm
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All the three soil types could be classified under the order Enlisol. W ide 
variations w ere noticed in the texture o f these saline soils and hence resulted in 
variations in salinity hazards also.

Pokkali lands were alm ost at sea level whereas, Orum undakan soils, slightly 
above M SL and Kaipad lands, below MSL. Pokkali and Orumundakan lands were dark 
grey in the surface layers whereas Kaipad lands were dark yellowish brown. Clay was 
the dom inant fraction in most o f the Pokkali profiles, whereas in O rum undakan and 
kaipad lands, coarser fractions dominated. W ater holding capacity was m axim um  for 
Pokkali soil.

The C/N ratio in these soils were wide. W hen compared to other two soils, 
CEC of Orum undakan soils was very low. The general salinity levels o f Pokkali, Kaipad 
and Orum undakan lands decreased below the critical level as the m onsoon progresses. 
Low er salinity levels were maintained till December-January. A m ong the three types 
o f lands Orum undakan lands maintained higher level o f salinity.

Pokkali and  Orumundakan profiles are greyish in colour, intensity o f  
which in creases with depth, whereas K aipad profiles are ye  llowish brown in the 
suface wh ich turn to dark grey at lower depths. So il is clayey in Pokkali profile  
but sandy or sandy clay in Orumundakan and K aipad profiles. p H  o f  P okkali 
and Orum undakan profiles are uniformly low ranging from  3.1 to 3.3. Surface  
horizons o f  K aipad profiles are less acidic, but acidity increases with depth. 
D epth o f  ground water is more in K aipad (110 cm) and lesser in O rum undakan  
(66 cm) and very low in Pokkali lands (33 cm).

4.4 M anagem ent o f  Pokkali, K aipad and O rum undakan lands

Rice followed by prawn culture is the cropping pattern adopted in Pokkali and 
Kaipad lands.

Rice cultivation starts in April with the strengthening o f outer bunds and 
setting up o f sluices to control the level o f water. The fields are then drained and sluices 
closed at high tides. In these lands, mounds are formed with about one m etre base and 
half a m etre height. W ith the onset o f monsoon, the salts are washed down the m ounds 
and drained off in rain water. Sprouted seeds are sown on the m ounds which serve as 
an insitu nursery. In about 30-35 days, the seedlings attain a height o f 30-35 cm. A t this 
stage, the mounds are dismantled and seedlings along with soil o f the m ound are 
uniformly spread in the field. After the harvest o f the first crop, fields are flooded and 
used for prawn culture or fish farming. Tall varieties which are tolerant to salinity as 
well as acidity are usually cultivated in these lands. In Orumundakan lands seeds are 
sown in the nursery in the m onth o f June and 60-80 days old seedlings are transplanted
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in the main field. Tall photo insensitivesalt and acid tolerant variety called Orum undakan 
is cultivated in this area which is harvested in Decem ber-January. Rice cultivation is 
noL rem unerative in Orum undakan lands. Coconut raised in the bunds o f fields are the 
chief source o f income for the farmers.

Results o f  experim ents conducted at Rice Research Station, Vyttila to 
im prove rice yield o f Pokkali region is summ arized below.

4.4 .1  N itr o g en  m a n a g em en t

A  sim ple observational trial was conducted from 1966 to 1970 with 20 and 40 
kg N ha-1, each level applied as amm onium  sulphate, urea and calcium  am m onium  
nitrate. 20 kg N as urea in the form o f  foliar application was also tried. In all the years, 
20 kg N as am m onium  sulphate, recorded the highest yield. It was found better than 
the sam e dose applied as urea.

Foliar application o f urea at the rate o f  20 and 40 kg N ha -1 did not give any 
consistant result in the experim ent conducted during 1969 and 1970.

Deep placem ent o f  amm onium  sulphate pellets at 5 cm depth after planting 
was better than the sam e dose applied by broadcasting.

Replicated trials were conducted in three years from 1975 to 1977 to com pare 
the efficiency o f  foliar application o f 5, 10 and 15 per cent urea solution with soil 
application o f  20 kg N ha" 1 as urea. A  fertilizer schedule o f 20:20:20 kg N, P20 5 and 
K^O ha ' 1 was used. Though treatment differences were not significant, soil application 
o f urea recorded the highest yield in all the years.

A m m onium  sulphate is fo u n d  to be a better source o f  nitrogen than urea 
itt these soils. B etter perform ance o f  amm onium sulphate m ay be due to the 
retention o fN H 4 ions by clay particles. Urea being highly water soluble is m ore  
liable to different types o f  losses.

D eep  p lacem ent o f  amm onium sulphate pelle ts in the fie ld  after trans
p lan ting  is fo u n d  better than broadcasting the sam e dose as am m onium  ions can 
be retained in the clayey so il o f  the rice root zone fo r  a longer period.

4 .4 .2  P h o sp h o r u s  m a n a g em en t

Com parative efficiency o f  basic slag and superphosphate was assessed in a 
field experim ent for three years from 1967 to 1970. Fifty and hundred kg o f  P2 0 5 as
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superphosphate w ere compared with a ‘no P ’ treatment and a ‘no fertilizer’, control. 
Except for no fertilizer control, 30 kg each of nitrogen and potassium w ere given in the 
form of amm onium  sulphate and muriate o f potash respectively. Grain yield w as 
significantly increased by the application o f phosphatic fertilizers. Basic slag and 
superphosphate were equally effective in the acid saline soils o f Vyttila. Fifty kg P2 O5 

w as found better than 1 0 0  kg ha"1.

B asic  slag and  superphosphate are found  equally efficient as P  sources. 
Grain y ie ld  is considerably increased by P  fertilizer application u p to 5 0 k g P 2O5 
h a '1, since the soil is highly deficient in phosphorus.

4 .4 .3  M a n a g e m e n t o f  m a jo r  n u tr ien ts

An observational trial was conducted for three years to com pare the efficiency 
o f nitrogen, phosphorus and potassium for increasing grain yield o f rice. The fertilizers 
w ereapplied  in the form of amm onium  sulphate, superphosphate and m uriate o f potash 
on the m ounds at the time of sowing germ inated seeds. A pplication o f  nitrogen in the 
form o f am m onium  sulphate had given the highest yield which was 14 per cent more 
than that o f control. Application o f P2Os and BCjO recorded 9 and 3 per cent more yield 
respectively than that o f  control.

Based 011 the results o f the previous experiment, another experim ent was laid 
out to study the effect o f nitrogen and phosphorus applied either alone or in com bina 
tion at two stages o f crop growth ie.at the time of sowing and at the time o f dism antling 
the m ounds and distributing the seedlings in the field.

T he experim ent was conducted for three seasons. In two out o f  three seasons, 
treatm ent differences were significant and in all the seasons, application o f 20 kg N and 
40 Kg P2Osha ' 1 at the time o f dismantling and distribution o f seedlings recorded 
m axim um  yield. This treatment recorded 35.6 per cent more yield than “no m anure” 
control. Application o f 20 kg N in the form of ammonium sulphate at the time of 
dism antling o f mound;; was the next best treatment.

An observational trial was conducted to assess the efficiency o f  foliar 
application o f major nutrients in the year 1969. Twenty kg each o f N, P2 0 5 and 
ha ' 1 w ere applied in ten equal splits through foliar sprays before flowering. A pplication 
o f nitrogen gave the highest yield among major nutrients in Pokkali soil.

Foliar application o f two and four per cent solutions o f am m onium  phosphate 
quantifying 17 and 3 4  kg ha ' 1 P2Os respectively were com pared with soil application 
o f the sam e quantity of the fertilizer. Ammonium phosphate at lower level as foliar 
spray was better than higher level. But, for soil application, higher level (34 kg h a '1)
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was belter. Am m onium  phosphate (17 kg P20 5 ha"1) as 2 percen t fo liarspray  was the 
best Lreatment.

A m ong  the m ajor nutrients, nitrogen is fo u n d  to be the m ost efficient one  
in increasing grain y ie ld  fo llow ed  by phosphorus and potassium  in the decreas
ing order.

A pplication o f  20  kg  N  and 40 k g P 2Os  h a '1 consistently increased grain  
yield. The time o f  dism antling o f  m ounds and distribution o fseed lings in the fie ld  
is fo u n d  to be the best time o f  application o f  N  and P  fertilizers.

F oliar application o f  17  kg  P20  5 h a '1 as amm onium phosphate (2 p ercen t  
solution) is fo iu td  effective fo r  rice. F or so il application double the dose is 
required.

4 .4 .4  O r g a n ic  m a n u res  an d  b io fer tiliz e r

Efficiency o f green leaf for increasing grain yield was tested in an observa
tional trial. Fifteen per cent increase in grain yield was obtained by the application o f 
green leaves @  5t h a '1. .

As a part o f the multi locational trial to evaluate the efficiency o f  blue green 
algae (BGA) in different agro climatic regions, an experim ent was laid out in RRS, 
V yttila. Full, 2/3 and 1/3 dose o f N and recom m ended dose o f P20 5 were com pared 
with the sam e dose o f N and P along with 10 kg o f BG A culture. B G A  m ultiplied fast 
in the field. Treatm ent differences were not significant for grain yield. The experim ent 
was discontinued since the algal m at was swept away by the wind along w ith seedling 
causing crop damage. W hen the wind subsides, the algal m attings rested on the 
seedlings and led to total loss o f  crop.

Though blue green algae multiply rapidly it is not suitable fo r  the agro- 
eco logical situation o f  Pokkali lands.

4 .4 .5  S o il a m e n d m e n ts

A m eliorating effects o f different levels o f lime in the acid-saline soils w ere 
tested in an observational trial. One, two and three tons o f lime w ere com pared w ith a 
“no lim e” control. H alf the quantity o f lime was applied on the m ounds w hile sow ing 
and the other half at the time o f  dism antling and distribution o f seedlings. Equal 
quantity o f seeds w ere sown on mounds. The trial was conducted in three seasons from 
1967 to 1970. In all the three seasons, 'n o  lim e’ control recorded the lowest grain yield
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and 1000 kg lime over and above 20 kg N and 40 kgP 20 5 ha ' 1 recorded the highest yield 
(Fig. 4.4.5.1). Application o f lime above 1000 kg ha " 1 reduced grain yield. Average 
yield increase was 2 1  per cent more than “no lime” control.

Saw dust @  300 kg ha ' 1 as an am endm ent was not beneficial in Pokkali soils.

A pplication o f  500 kg gypsum h a '1 in ten equal splits did not increase  
grain y ie ld  o f  rice in pokkali soil.

Though the soil is having a verylow pH , rangingfrom  3.5 to3.8, m ore than 
1000 kg lime h a '1 is not fo u n d  to increase grain yield. Application o f  1000 kg  
lime ha '1 increases grain y ie ld  by 21 p er  cent. D etailed  investigations are 
required to assess the cause fo r  reduction in y ie ld  with higher doses o f  lune. A s  
grain y ie ld  obtained by lim ing is not economical, varietal screening o f  the 
existm g  high yie ld ing  rice varieties fo r  their adapatibility to the agro-ecosys
tem is warranted.
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KOLE LANDS -  PETTI AND PARA KOLE LANDS WITH IRRIGATION CHANNEL



| 5 K Q L E  L A N D S |

5.1 G en eral characteristics

Kole lands o f Kerala extend over an area o f 13,682 ha lie in Thrissur, 
Chavakkad and M ukundapuram  taluks o f Thrissur district and Ponnani taluk o f 
M alappuram  district. The tract is bordered by hilly area on the east, Kanoly canal on 
the west, M uriyad kayal on the south and M ulloor kayal on the north. They lie betw een 
0.5 to 2.0 m below  M SL and  are under submerged condition for m ajor part of the year. 
Soils o f this tract are very unique in their characteristics and are in several respects 
sim ilar to soils o f  Kuttanad.

The low lying Kole fields are flood plains running paral lei to the sea coast wi th 
tongue like extensions eastwards. Due to the frequent flooding and deposition o f fine 
particles, the surface soil is generally heavy textured. The sand occurring at a depth 
o f 2-3 m below  the surface o f the soil m ight have been derived from the sea. Judged 
by its proxim ity to the sea and the climate o f the region, it can be inferred that the Kole 
area m ight have been a marshy land in the recent past. During m onsoon m onths, June 
to Novem ber, the entire area is covered by fresh water. W hen the m onsoon recede by 
Novem ber, level o f fresh water falls and the sea water tends to get in. The ingress o f  
sea w ater has been prevented by the construction o f bunds at Enamavu, M ulayam  and 
Kottonkele.

Kole area is drained mainly by two rivers viz. Karuvannur and Kecheri. The 
K aruvannur river originates from the high lands and runs through narrow valleys and 
finally enters the plains. The river then assum es a long and m eandering course to the 
backw aters and finally falls in Kanoly canal at the southern end o f  Thriprayar, which 
in turn finally reaches the sea at Chettuvai. The second m ajor river, Kecheri has it’s 
origin in M achad forest and flows north-west and enters Kole lands near Parappu and 
finally em pties into Arabian sea at Chettuvai through Enam akkal regulator. The 20 km 
stretch o f land lying between Araltupuzha and Karuvannur rivers is possibly a delta 
form ed by sill o f  these two rivers.

K ole fields are generally classified into low lands and uplands. Som e portion 
o f Kole fields exhibit locustrine com position and contain carbonaceous clay w ith 
considerable quantities o f vegetable matter. W eathered tree trunks and lim e shell 
deposits are also seen in some places when dug deep. The sub-surface exploration o f 
Kole lands show  that they are sedim entary in origin.
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On the basis o f the climatic data recorded at Ollukkara and Irinjalakkuda, the 
nearest meteorological stations, the climate of the Kole area may be described as 
tropical. The annual average temperature varies from 23.4°C to 3 1.6°C. The maximum 
tem perature rarely exceeds 37°C. March and April are the hottest months o f the year. 
Because o f the high humidity, the atm osphere is generally damp. The average annual 
rainfall is 3019 mm. Rains are received during both South-W est and North-East 
m onsoons. The South-W est m onsoon starts in June and continues upto Septem ber. 
The rainfall is intense during June-July. The North-East monsoon starts in Septem ber 
and lasts till November. Nearly 90 per cent o f the rainfall is received during these two 
periods.

The history o f Kole cultivation can be traced back to the period o f Sakthan 
Tham puran o f Cochin during whose reign (1790-1805), the canals o f  this tract were 
laid out. It was evident that the increase in population and the pressure on cultivable 
land led to the reclam ation of these marshy and waterlogged lands. W ith the formation 
o f canals and channels for irrigation, the vast fields were divided into several blocks 
locally known as padavus. In the olden days, all the padavus were not cultivated at the 
sam e time. Instead, cropping was done in alternate areas in alternate years. W ooden 
w heels with 24-30 leaves worked with human effort were used for dewatering. The 
dew alering w ould be completed before the end o f December. Cultivation was done 
from D ecem ber to May. After the preparation o f land, sprouted paddy seeds will be 
sown. Very little fertilizers were used as the land had it’s natural fertility. W ater in the 
ram ifying network o f channels and the padavus, which w ere left fallow w ere used for 
irrigation, in addition to the occasional rains received during February-M arch. O ther
wise, there was no irrigation from any external source. It used to be a bum per crop and 
a windfall for the farmers. Hence the fields came to be known by the nam e ‘K ole’, 
which is a M alayalam word equivalent to bum per yield o f high returns.

W ith the increase in population, the practice of leaving the padavus fallow in 
alternate years ceased. It is not more than 50 years since this practice ended, and all 
padavus cam e to be cultivated simultaneously. The primitive wooden wheel was 
replaced by m odern dewalering devices like the petti and para run by electric m otors 
or diesel engines. Tractors and tillers are also being used widely. The channels were 
deep and w ide enough to retain large quantities of water for irrigation purposes. But 
with the passage o f time, the depth and width o f the channels got reduced for several 
reasons. Even then, with the help o f  occasional rains in February and M arch, the crop 
yields used to be satisfactory. But, o f  late, there has been a tendency for extrem ely low 
rainfall during February-M arch and as a result o f which it has now becom e necessary 
lo depend on external irrigation. The adoption o f intensive cultivation has reduced the 
soil fertility and hence fertilizers are also being used on an increasing rale.

Tw o crops o f rice are being grown in the Kole lands, one in the punja season 
o f January-M ay and the other during the mundakan season o f Seplem ber-Deccm ber.
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The cultivation o f  punja crop com m ences with the dewalering operations in the third 
w eek o f  January which lasts lb r2-3  weeks. With the completion o f  dewatering by about 
first w eek o f  February, the field is harrowed 2 or 3 limes with a local im plem ent called 
pallimutli and levelled with changalam aram  or njouri. M eanwhile, farm yard m anure 
and fertilizers at the recom m ended rales are also added. Sprouted seeds are either sown 
or seedlings planted in these fields. Cheera, Triveni and A nnapurna are the dom inant 
varieties in the area. The crop becomes ready for harvest by about first week o f May and 
the harvest will be over by the middle o f the month. W ith the onset o f pre-m onsoon 
show ers after the harvest, the fields are given two or three ploughings after which they 
are allow ed to gel subm erged under the m onsoon floods.

The second crop, m undakan, begins with the pum ping out o f  w ater from the 
fields by about 15th o f AugusL, the operation continues till the m iddle o f  Septem ber. 
A bout 37 per cent o f  Kole areas is cultivated during m undakan season. A fter the 
com pletion o f dewatering, the land is prepared as in the case o f  the punja crop and 
seedlings are transplanted. M edium duration varieties including Jaya, IR-S andTriveni 
are used. The crops becom e mature for harvest by 15th o f December. A fter harvest, 
the fields are ploughed twice or thrice and water is let in from surrounding canals. Thus 
the fields arc again Hooded and rema ins so till the com m encem ent o f punja season. The 
entire area is underw ater during the normal virippu season. U plands arc situated along 
the entire Kole region o f Thrissur and M alappuram districts. Soil is lalcrile in origin 
w ith lesser am ount o f  sill and clay. Coconut based cropping system  is followed in 
uplands.

5.2  P hysico-chem ical properties o f  surface soil

Physical properties o f surface soil samples collected from seven Iocalions,of 
Kole lands indicated that all these soils were clayey in texture except for soil ofM uriyad  
kole where the soil was silly loam (Hameed, 1975). W ater holding capacity ranged from 
41.10 to 62.50, m aximum  being recorded in Pullazhy kole and m inim um  in M uriyad 
kole (Fig. 5.2.1).

Organic m atter varied from 2.07 to 4.16 per cent and total nitrogen ranged 
from 0 .30  Lo 0.43 percent. Cation exchange capacity ranged from 12.60 to 38.36 cmol 
(p+) k g " 1 o f soil. M uriyad kole recorded the lowest value. pH o f the surface soils ranged 
from 3.5 lo 5.7, the lowest being recorded in M uthuvam ural kole and highest in 
Pullazhy kole. Total nitrogen, P20 5 and K20  varied from 0.30 to 0 .43 ,0 .09  to 0.24 and 
0 .0 '*  to 0.21 per cent respectively. CaO and MgO content ranged from 0.19 lo0 .55  and 
0.03 to 0.38 per cent respectively (Fig. 5.2.2).
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Pullazhy  kole 

M uriyad kole 

A nthikad kole 

J u t i le  e padavu  kole 

E&S88I M utliuvam ural kole 

111 Hi Tkekke k o n ch ira  kole 

O lam pakkadavu kole

WHC (%) Pore space (%)

Source: H am eed, 1975

Fig. 5.2.1. Physical properties o f surface soil (0-22 cm depth)

Tabic 5.2.1 Fertility status o f surface soils

*
Location pH o c  % Rating P (kg ha"1) Rating K (Kg ha'1) Rating

Tholour 5.18 0.53 Low 45.8 High 81.0 Low

Adal 4.S0 1.89 High 30.0 High 163.0 Medium

Chathan kale 4.60 0.92 Medium 18.6 Medium 61.0 Low

Chiltilappally 4.61 0.63 Low 18.7 Medium 59.3 Low

Chalakkal s;o7 0.98 Medium 5.8 Low 158 Medium

Ayyanlhale 5.40 0.85 Medium 7.0 Low 136 Ij o w

Source: Agri. Electronics Project Report, 1992
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Pullazhy kole 
ESI Muriyad kole 
II11II AnLhikad kole

Jubileepadavu kole 
Muthuvamural kole 

UlA Thekkekonehira kole 
Olampakkadavu kole

Pullazhy kole 
E S  Muriyad kole 
EEE0 Anthikad kole * 

Jubileepdavu kole 
EH Muthuvamural kole 
\UU Thekkekonehira kale 

Olampakkadavu kole

O.M̂ CEC (Cmol P kg' )LR (t/ba) pH
Source: Hameed, 1975

l-'iy. 5.2.2. Chemical p roperties o f  the surface soil (0 - 22 tin  depth;
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Fertility ratings; o f som e Kole padavu in Thrissur district (Table 5.2.1) 
revealed that these soils were acidic in reaction. Available nitrogen as indicated by 
organic carbon content was medium lo high.M ost o f these soils were m edium  lo high 
in available phosphorus but low Lo medium in available potassium.

Surface soils o f  Kole lands are mostly clayey in texture with good  water 
holding capacity. So il is rich in organic m atter and  total nitrogen. Cation 
exchange capacity is found  to range from  12.6 to 38.6 cm ol (P +) k g '1 and  is 
fo u n d  directly related to soil texture. Kole soils arefo iu td  to be high to m edium  
in available nitrogen, available phosphorus and low to medium in available  

potassiiun.

5.3 Pro tile characteristics

Seven typical soil profiles from Pullazhy, Muriyad, Anthikad, Jubileepadavu, 
M ulhuvam ural, Thekkekonchira and Olampakkadavu kole of Thrissur w ere investi
gated for their m orphological, physical and chemical characteristics (Ham eed,1975). 
Profile characteristics of the first four profiles resem bled each other w hereas that o f the 
last three were similar. Profile characteristics o f M uriyad kole and M ulhuvam ural kole 
being taken as representative profiles are given in Table 5.3.1.

5 .3 .1  M o r p h o lo g ic a l p ro p ertie s

The soil o f surface layers upto 44 cm depth was dark yellowish brown in 
colour in both M uriyad kole as well as in Mulhuvam ural kole. Surface layer o f M uriyad 
kole was slightly plastic on welting and hard on dry ing whereas it was plastic on w etting 
and very hard on drying in M ulhuvamural kole. Below 44 cm, colour o f  the soil was 
darkbrow n in M uriyad kole whereas it was black in M ulhuvamural kole. Decom posed 
or partially decom posed plant residues were seen in this layer in both profiles. Soil w as 
loose and com post like with a foul smell of hydrogen sulphide (Hameed, 1975).

5 .3 .2  P h y s ic a l p ro p ertie s

Physical properties o f kole profiles are presented in Table 5.3.2.1. Texture of 
the profiles ranged from silly loam to clayey, but surface layers were mostly clayey. 
A pparent specific gravity ranged from 0.76 lo 1.22 and absolute specific gravity from 
1.30 lo 2.83. A  decrease in specific gravity was observed with increase in depth. 
M axim um  water holding capacity ranged from 41.1 to 87.1 per cent and percentage 
pore space from 49.9 to 61.5 (Hameed, 1975). Fifteen surface (0-20 cm) and sub
surface (15-40 cm) soil samples collected from different parts of Thrissur. (Sheela, 
1988) also analysed similarly for the above parameters.
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A. Muriyad kole

I. General information of the site

a. Topography : level and flat
b. Vegeta lion : cultivated rice

Table 5.3.1 Profile description

II. Profile characteristics

Depth
cm Colour Texture Consistency

Presence of 
mots pH

Special
features

0 M oist-10 YR 4/4 dark 
yellowish brown 
D ry-10 YR 5/6 
yellowish 
brown

Silt
loam

Wet-sticky 
Moist-firm 
Dry-slightly hard

Abundant 4.S Yellowish 
moldings 
and pebbles

22 Moist-10 YR 3/4 dark 
yellowish hrown 
Dry-
10 YR 5/6 yellowish 
brown

Massive
clay

Wet-very sticky 
Moist - firm 
Dry - very hard

Few 4.8 Yellowish
moldings

44 Moisl-7.5 YR 3/2 
Dry-7.5 YR 4/2 
brown

Massive
clay

Wet-non sticky 
Moist-loose

Nil 4.6 Resscmblc well rotten 
compost, very strong 
smell of hydrogen 
sulphide. Recent 
vegetable remains 
leaves and twigs

B M ulhuvamural kole

1. General information of the site

a. Topography
b. Vegetation

: level and fiat 
: cultivated rice

II. Profile characteristics

Depth
cm Colour Texture Consistency

Presence of 
roots pH

Special
features

0 MoisMOYR 4/4 dark 
yellowish brown 
Dry-10 YR 5/4 
yellowish brown

Massive
clay

i

Wet-sticky 
Moist- firm 
Dry-very hard

Abundant 3.7 Yellowish
motdings

22 Moist-10 YR 4/4 dark 
yellowish brown 
Dry-10 YR 5/4 
yellowish brown

Massive
clay

Wet-very sticky 
Moist - firm 
Dry - very hard

Few 3.7 Yellowish
motdings

44 Moist-10 YR 2/1 
black. Dry-10 YR2/2 
very dark brown

Massive
clay

Wet-non sticky
Moist-loose
Dry-loose

Few 3.2 Decaying wood, 
twigs and 
vegetable residues

66

Source: Hameed, 1975
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Tabic 5 .3 .2 .1 Physical properties o f soil profiles

Name of field

U

Textural
class

gravity

Apparent
specific
gravity

Absolute
specific
holding
capacity

Maximum
water

(percent)

Pores pace 
(* )

Volume
expansion

(%)

Pullazhy kole 0-22 Clay 1.12 2.61 62.50 59.50 10.40

Pullazhy kole 22-44 Clay 1.20 2.60 54.00 57.30 9.73

Pullazhy kole 44-66 - 0.76 1.30 84.10 59.60 8.88

Muriyad kole 0-22 Silt loam 1.21 2.47 41.10 49.90 5.23

Muriyad kole 22-44 Clay 1.20 2.61 49.00 55.70 6.51

Muriyad kole 44-66 Clay 0.86 2.05 75.10 60.40 6.41

Anthikad kole 0-22 Clay 1.16 2.55 56.80 50.10 10.10

Anthikad kole 24-44 Clay 1.19 2.58 51.20 56.90 7.60

Anlhikad kole 44-66 Clay 1.17 2.59 66.10 62.50 23.20

Jubilee Padavu kole 0-22 Clay 1.19 2.77 55.10 60,40 8.80

Jubilee Padavu kole 22-44 Clay 1.22 2.69 57.60 958.4 14.10

Jubilee Padavu kole 44-66 Clay 1.18 2.70 63.10 63.00 18.40

Mulhuvamural kole 0-22 Clay 1.22 2.56 50.60 56.70 10.40

Mulhuvamural kole 22-44 Clay 1.05 2.47 65.20 61.50 11.40

Mulhuvamural kole 44-66 - 0.76 1.76 87.10 60.70 9.89

Thckkekonchira kole 0-22 Clay 1.20 2.59 53.00 57.80 10.93

Thekkckonchira kole 23-37 Clay 1.12 2.46 58.40 58.90 11.70

Thekkekonchira kole 37-59 - 0.70 1.81 86.10 70.80 6.08

Olampakkadavu kole 0-22 Clay 1.1S 2.83 54.20 60.70 6.18

Olampakkadavu kole 22-44 Clay 1.15 2.60 54.10 59.00 7.84

Olampakkadavu kole 44-66 Silt day 1.06 2.31 53.30 56.70 6.20

* Oven dry basis

Source: Hameed, 1975
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5.3.3 C h e m ic a l c h a ra c te r is t ic s

Chem ical characteristics o f seven profiles are presented in Table 5.3.3.1 and 
Fig. 5.3.3.1 show s the chemical characteristics o f two representative soil profiles viz. 
M uthuvam ural kole and Olampakkadavu kole. Electrical conductivity o f the different 
horizons increased with depth in all the profiles. In the three layers o f depth, 0 -2 2 , 2 2 
44 and44-60 cm, electrical conductivity ranged from 0.58 to 1.59,0.16 to 6.04 and 1.27 
to 15.00 respectively. pH decreased with depth in all the profiles. Lime requirem ent 
was m aximum  in the lower most layer. It ranged from 3.6 to 14.6 t ha ' 1 in the surface 
layer lo 1 1 .8  to 1 0 0 .0  t ha " 1 in the lower m ost layer. M inim um  lime requirem ent in the 
surface layer was recorded in Pullazhy kole and m aximum  in M uthuvam ural kole. 
M inimum lime requirem ent in the lower m ost layer was recorded by Jubileepadavu 
kole and m axim um  in O lampakkadavu kole. Organic carbon content increased with 
depth. An organic carbon content o f40.54 percent in the lower m ost layer was recorded 
in Thekkekonchira kole. Total nitrogen and C/N ratio also increased with depth in all 
the profiles. Total potassium, calcium  and magnesium increased with depth in all the 
profiles w hereas phosphorus decreased (Hameed, 1975). Surface (0-20 cm) and sub
surface (20-40 cm ) soil sam ples o f fifteen locations were collected from Thrissur 
district and studied for their physical and chemical properties and made sim ilar

pH (Dry) 
OC (%)

Profile depth (cm.) 

E S  EC (dSm')
QUUD tn (%)

S3B LR (t/h a )

MUK C /N

Source: Hameed, 1976.

Fig. 5 .3 .3.1. C hem ical p ro p e rtie s  o f  soil p ro files
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Table 5.3.3.1 Chem ical properties o f soil profiles

Lab. Name of field Depth pH Conduct Lime Organic Total Carbon p2os k 2o CaO MgO

No. (cm) (Dry) ivity requirement carbon nitrogen nitrogen

dSnT1 CaCOj 

kg ha'1
(* ) (%) ratio <*) (96) (%) (%)

1 r v . . n i , . i .  r uiidiiiv a.OiC 0-22 6.3 0.69 364fl 2.41 0.43 5.56 0.24 0.17 0.55 0.06

2 Pullazhy kole 0-44 5.6 2.86 6170 4.73 0.39----- ' -12.18 0.22 0.15 0.80 0.11
3 Pullazhy kole 44-66 3.9 15.00 54930 27.78 ■■f  0.82 33.79: : 0.11 0.19 2.08 0.30

4 Muriyad kole 0-22 4.6 0.64 5040 l.f& .■ 0.31 5.37 ' 0.09 0.09 0.33 0.03

5 Muriyad kole 22-44 4.2 0.16 15130 2 ^ 4 : / ' ’ /  0.29 8.81 0.05 0.10 0.33 0.05

6 Muriyad kole 44-66 3.5 1.27 36300 16.^0 0.57. 29.47 0.05 0.24 1.89 0.36

7 Anlhikad kole 0-22 4.7 0.58 8480 ■.1.55 ; 0.30'- 5.15 • 0.10 0.19 0.41 0.30

8 Anlhikad kole 22-44 1.7 0.48 9530 1 f • - ‘0.90 ' 0.14 '■ 6.62 ' 0.03 0.16 1.05 0.32

9 Anthikad kole 44-66 4.1 3.13 19060 2.77 - 0.30 9.16 . 0.02 0.60 0.30 0.90

10 Jubileepadavu kole 0-22 4.5 0.95 8480 1.20 0.31 3.85 ' 0.11 0.21 0.35 0.38

11 Jubileepadavu kole 22-44 4.3 0.85 10090 0.79 0.14 5.51 0.04 0.34 0.39 0.58

12 Jubileepadavu 44-66 4.6 1.38 11780 1.26 0.23 5.53 0.03 0.57 0.22 0.67

13 Muthuvamural kole 0-22 3.8 1.01 14570 2.15 0.37 5.53 0.14 0.18 0.22 0.11

14 Mulhuvamural kole 22-44 3.8 0.90 26900 5.63 0.46 12.28 0.08 0.30 0.34 0.16

15 Muthuvamural kole 44-66 3.1 4.35 56050 29.23 1.25 23.24 0.04 0.24 0.66 0.18

16 Thckkekonchira kole 0-22 4.3 1.06 10090 1.66 0.35 4.76 0.10 0.19 0.22 0.24

17 Thekkekonchira kole 22-37 4.2 0.85 14570 4.40 0.47 9.46 0.09 0.17 1.27 0.22

18 Thekkekonchira kole 37-59 3.0 15.00 92480 40.54 0.48 84.64 0.05 0.12 1.06 0.38

19 Olampakkadavu kole 0-22 3.9 1.59 14010 1.95 0.33 5.95 0.13 0.20 0.19 0.35

20 Olampakkadavu kole 22-44 2.8 6.04 54370 3.52 0.30 11.80 0.12 0.36 0.38 0.50

21 Olampakkadavu kole 44-66 2.6 15.00 100900 8.43 0.41 20.52 0.05 0.44 0.58 0.81

Source: Hamccd, 1975



c3 o ‘gS'g-2>

observations. Total A1 ranged from 9.7 to 94.10 and Fe ranged from 4.48 to 74.10 mg 
g " 1 o f  soil. Phosphorus fixing capacity ranging from 15 to 8 8  per cent show ed positive 
relationship w ith sesquioxide, total Fe, AI, organic matter, clay and silt content o f soil 
(Table 5.3.3.2).

Tabic 5.3.3.2 Relationship between PFC<‘) and other soil characters

SI. No. Variables Correlation coefficient

1 Coarse sand (30) -0.7135**

2 Fine sand (30)
/ / ^  s '------ - " v

\  -0.1631

3 Salt (30) i f  , \ \  0.4301*

4 Clay (30) I f ? ,  -o - - ^
( U  ! - I ^ kkara

]  0.5286**

5 pH (30) W ** V HRtssuR j - -0.2765

6 O rganic carbon (15) /  0.5944*

7 Sesquioxidcs (30) 0.2811**

8 A lum inium  (30) 0.3300*

9 Iron (30) 0.5964**

10 CaO (30) -0.3800*

* Significant at 5% level •
** Significant at 1% level 

Figures in paranthcsis indicate num ber o f sam ples 

(*) PFC Phosphorus Fixing capacity

Source: Sheela, 1988

Surface layers o f  K ole profiles are dark yellow ish brown in colour and  
clayey in texture. Low er most layer is darker in colour with p len ty  o f  organic  
matter. E lectrica l conductivity as well as p H  o f  the so il o f  different layers 
decrease with depth. L im e requirement is m aximum in the lower m ost layer. 
Total nitrogen, potassium , calcium and m agnesium  increase with depth in the 
pro file  w hereas phosphorus decreased. Phosphorus fix ing  capacity o f  the so il 
is fo u n d  to be very high.
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5.4  M an agem en t o f  K.ole lands for rice cultivation

A  replicated trial was carried out to compare the efficiency o f different 
m ethods o f application o f nitrogenous fertilizer for increasing grain yield o f dry sown 
rice in Kole lands. Urea in split doses (KAU Package recom mendations 1982) was 
com pared with com plete basal incorporation o f  urea, application o f  urea either in 
plough furrows or alternate furrows along with seeds and application o f  urea after first 
weeding. The above treatm ents were also compared with urea super granules instead 
o f urea. Urea super granules in plough furrows after broadcasting seeds, neem coated 
urea in plough furrows, enriched farm yard manure in plough furrows and an unfertilized 
control were also included for comparison. Results o f the study indicated that the 
treatments, urea super granules and seeds in alternate furrows, urea super granules 
supplied after first weeding and unfertilized control were statistically inferior to all 
other treatm ents which were on a par with each other (Table 5.4.1).

Table 5.4.1. N itrogen m anagem ent for dry sown low land rice

T reatm ents Grain yield 
kg h a '1

S traw  yield 
kg h a '1

O rdinary urea in split as per package o f  practices 3789 6100
O rdinary urea full basal incorporation 3522 6433

O rdinary urea in  plough furrow with seeds in sam e furrow 3328 4567
O rdinary urea w ith seeds in alternate furrows 3545 6233

Ordinary urea applied after first w eeding 4122 6433

USG & seeds in sam e furrow 4445 6000

U SG  & seeds in alternate furrow 3156 5767

U SG  & seeds placem ent after first w eeding 3167 6000

USG & seeds in plough furrow after broadcasting seeds 3745 5567

NCU in plough furrow 3689 5767

Enriched FY M  in plough furrow 3956 5667

U nfertilised control 2751 4333

CD (0.05) 1120 NS

USG - Urea super granules 
NCU - Neem coated urea

Source: KAU Annual Report. 1984-85
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Table 5.4.2 Effect o f N PK  on grain anti straw yield o f short and m edium  duration variety

Short duration variety Medium duration variety

SI. Treatments Grain Straw Treatments Grain Straw

no. N P K  (Yield kg ha'1) N P K  (Yield kg ha’1)

kg ha-1 kg ha'1 kg ha-1 kg ha'1 kg ha'1 kg ha'1

1 50 25 25 4063 5019 70 35 35 5120 6330

2 70 35 35 4788 5950 90 45 45 5240 5600

3 90 35 35 5025 6216 110 45 45 5600 6830

4 90 35 45 5188 5950 110 45 45 5660 6500

5 110 35 35 5413 5775 130 45 45 5920 7170

6 110 35 35 5500 6419 130 45 65 5920 8000

7 130 35 35 5413 6181 150 45 45 5800 8000

8 130 35 35 5288 589 150 45 75 5740 7330
9 Control - no fertilizer 3062 3675 Control - no fertilizer 3820 3675

C.D. (0.05) 594 780 1324

Source: KAU Annual report, 1984-85

The optim um  dose o f NPK  for short and medium duration rice varieties w ere 
determ ined in experim ents conducted in fanners field in Kole lands. There was positive 
response to nitrogen upto 130 kg ha ' 1 for the medium duration variety. But it w as 
statistical ly on a par with the present recom mendation o f 90-45-45 kg N, P2 O5 and K jO  
ha ' 1 (Table 5.4.2). M aximum grain yield was obtained for 90-35-55 kg N PK  ha " 1 for 
short duration variety which was on a par with yields realised for 110-35-35, 90-35-45 
and 90-35-35 kg, N, P2 0 5, h a '1.

D ifferent m ethods ofapplication o f  urea are fo u n d  to have no  effect fo r  dry  
sow n rice in K ole lands. Present mode o f  application o f  fertilizers as recom 
m ended  by KA U  is ideal fo r  the rice varieties being grown in this tract. A  dose  
o f  90:35:45 kg  N P K  h a '1 fo r  the short duration varieties and  90 :45:45 fo r  the 
m edium  duration varieties (the present package o f  recom m endations) are 
sufficient fo r  rice.
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6 PQONTHALPADQMS~j

6.1 G en eral characteristics

Poonthalpadom s are located in patches in Chittoor taluk o f Palghat district 
and in som e parts o f W ynad district. These soils are locally known as Poonthalpadom s 
due to the deep slushy nature o f the soil in major part o f the year. These soils spread 
over an area o f 2000 ha in Chittoor taluk and is mainly located in the Palghat gap of 
W estern ghats.

The soil o f Chittoor taluk is black in colour which may be due to the extension 
of black cotton soil o f  Deccan plateau through the Palghat gap. Even in sum m er m onths 
o f  the year, the soi I rem ains in a semi dry slushy stale but in extremely dry weather, some 
tim es they dry up forming deep crevices on the surface. These soils cause problem s for 
cultivation due to impeded drainage and poor hydraulic conductivity. Though these 
soils are grouped under problem soils, the nature o f problem s are entirely different, 
being m ore o f  a physical rather than o f a chemical.

6.2 P hysico-chem ical properties o f  surface and sub -su rface soil

Surface soils were clayey to sandy loam in texture with a pH ranging from 6.3 
to 8.3 (Krishnakum ar, 1978). Organic carbon ranged from 1.51 to 3.54 per cent. Soils 
w ere low to m edium  in available nitrogen and phosphorus but rich in available 
potassium. A m ong the exchangeable cations, calcium was found to be the most 
dom inant. Sum am  (1981) collected 38 sam ples each o f surface and sub-surface soils 
and m ade sim ilar observations regarding soil reaction and fertility status o f  surface 
soils. A verage calcium content o f the surface soils ranged from 0.11 to 0.96 per cent 
and exchangeable calcium ranged from 2.03 to 5.33 cmol (p+) k g '1. Sodium  content o f 
the surface soils ranged from 0 .0 2  to 0.06 per cent and exchangeable sodium  ranged 
from 0.33 to 0.62 cm ol (p+) k g '1. Calcium dominated among the exchangeable cations, 
saturating about 2 0  per cent o f  the exchange complex whereas, average exchangeable 
sodium  was 2.56 per cent (Table 6.2.1 a and b).

pH o f  the sub-surface soil was not found to vary much from surface soil 
sam ples. O rganic carbon content o f sub-surface soils were higher when com pared to 
surface soils in som e locations like Chittoor, Kuttipalam and Perumalti. Available 
nitrogen content o f the sub-surface soils ranged from 0.012 to 0.016 per cent. Total as 
well as available phosphorus were found to be higher in the surface layers when
com pared to sub-surface layers. Soil o fV aliyava llam p ath y  sh ow ed  m axim um  availab le
phosphorus content in both surface and sub-surface layers (Table 6.2.2).
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Table 6.2.1 (a) Properties o f  surface soil

pH EC OC Total Avail. Total Avail. K Ca Mg Mn Na
dSnr1 (%) N (%) N (%) P2°S

<%)

P

(ppm)

{%) (* ) <%) (* )  (* )

Chittoor 7.29 0.20 0.61 0.09 0.012 0.16 5.14 0.11 0.96 0.60 0.03 0.027

Kutlipalam 7.45 0.36 0.99 0.12 0.016 0.16 5.07 0.11 0.71 0.50 0.06 0.040

Thaniarachira 6.17 0.16 1.20 0.15 0.015 0.11 6.00 0.12 0.32 0.44 0.04 0.026

Thekkedesant 6.92 0.22 0.93 0.13 0.013 0.15 5.57 0.12 0.45 0.35 0.03 0.024

Valiyavallampathy 6.89 0.13 1.98 0.15 0.012 0.20 11.8 0.08 0.11 0.15 0.03 0.018

Perumally 7.06 0.20 0.85 0.18 0.012 0.16 4.0 0.10 0.17 0.24 0.02 0.037

Source: Sumam, 1981

Table 6.2.1 (b) Cation exchange capacity and exchangeable cations in surface soil sam ples

Location
K Ca Mg Na CEC

cmol (P+Jkg ^ ------

Chittoor 0.06 3.54 2.75 0.40 14.65

Kuttipalam 0.04 3.21 2.74 0.62 16.70

Thaniarachira 0.05 5.33 3.41 0.41 19.82

Thekkcdesam 0.03 3.10 2.93 0.44 17.92

Valiyavallampathy 0.03 2.03 1.92 0.33 14.17

Perumatty 0.02 2.83 2.54 0.53 . 22.50

Source: Sumam, 1981

A GLIMPSE TO PROBLEM SOILS OF KERALA



Table 6.2.2 Properties o f sub-surface soil

pH EC OC Total. Avail. Total Avail. K Ca Mg Mn Na

Location dSm'l (%) N N W s P (%) (%) (%) (%) <*)

(%) (%) <*) (ppm)

Chittoor 7.28 0.14 0.73 0.12 0.009 0.13 4.42 • 11.11 0.83 0.52 0.04 0.03

Kuttipalam ■ 7.51 0.18 1.23 0.12 0.015 0.12 4.14 0.10 0.59 0.44 0.04 0.05

Thamarachira 6.90 0.19 0.97 0.16 0.009 0.05 4.79 0.12 0.23 0.34 0.07 0.02

Thekkedesam 6.94 0.18 0.78 0.12 0.014 0.07 5.96 0.12 0.22 0.42 0.03 0.03

Valiyavallampathy 6.95 0.11 0.69 0.14 0.010 0.11 14.4 0.09 0.16 0.20 0.02 0.02

Perumally 6.95 0.11 1.08 0.13 0.011 0.12 4.0 0.11 0.18 0.03 0.03 0.03

Source: Sumam, 1981

Surface soils are clayey to sandyloam in texture and are neutral to alkaline in 
reaction. pH o f sub-surface soil is almost sim ilar to that o f surface soil. Available 
potassium  status is high and among the exchangeable cations, Ca dominates.

6.3 P rofile  characteristics

6 .3 .1  M o r p h o lo g ica l p ro p ertie s

Profile descriptions o f soil from six locations are given in Table 6.3.1.1. pH 
o f  all profiles except that o f  Kuttipalam o f Chittoor taluk showed increasing trend with 
depth and was found t o  range front 6.7 to 8.4. Different horizons were unitorm ly grey 
to dark grey in colour and clay loam in texture. Ground water table was at the surface 
o f the profile during m ost periods o f the year (Krishnakumar, 1978).
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Table 6.3.1,1 Characteristics o f Poonlhalpadom irofiles

Profile No: I II III

Dale: 14.1.1978 13.1.1978 13.1.1978

Location: Penimatty, 5 km south of 
Chittoor town, Palghat district.

Kuttipalam,25km from Palghat 

town on PoIIachi route
Chittoor(Thamarachirra) 3km 
from Chittoor town

Topography : Level to gently slopping Level lo gently sloppy land Level and gently slopping

D raiuagc: Imperfectly drained Imperfectly drained Imperfectly drained

G ro u n d  w a te r  
table;

At surface during most periods 
of the year

At surface during most 
periods of the year

At surface during most periods 
of (he year

Depth Description

0-30 cm Dark grey (10YR4/l)whendry 
and very dark grey (10YR 3/1) 
when moist, loamy texture, 
coarse blocky structures, 
slightly sticky and plastic when 
wet, few fine roots, moderately 
slow permeability, pH 8.0, 
diffuse boundary, consistence 
hard when dry, firm when 
moisL

Dark greyish brown (10 YR 4/ 
2) when dry, very dark grey (10 
YR 3/1) when moist, ciay loam 
texture, coarse blocky structure, 
hardwhendry.firm whenmoist 
and sticky and plastic when wet 
plentiful fine roots, pH 7.7, 
gradual wavyboundary.moder- 
ately slow permeability.

Dark grey (10 YR 4/1) when dry 
verydarkgrey(10YR3/l) when 
moist, loamy texture, blocky 
structure, hard, firm, slightly 
sticky and slightly plastic, cal
careous, pH 7.9, diffuse bound
ary, moderate permeability.

30-60 cm Dark grey (10 YR4/1) when dry 
and black (10 YR 2/1) when 
moist, silly loam texture, mas
sive structure, firm, sticky and 
plastic, moderately slow per
meability, pH 8.25, diffuse 
boundary.

Dark greyish brown (10 YR 4/2) 

whendry, darkbrown(I0YR3/ 
3) when moist, clay loam tex
ture, massive structure, com
pact, sticky and plastic when 
wet,rootsabsenl,pH 6.8, gradual 
wavy boundary, slow perme
ability.

Dark greyish brown (10 YR4/2) 
when dry very dark grey (10 YR 
3/1) when moist, clay loam tex
ture, massive structure, sticky 
and plastic, calcareous, pH 
8.0, gradual wavy boundary, 
moderately stow permeability.

60’80 cm Dark grey (10 YR 4/1) when 
dry, very dark grey (10 YR 3/1) 
when moist, loamy texture, 
massive structure, compact, 
wet sticky and plastic, very slow 
permeability, pH 3.25.

Grey (10 YR 5/1) when dry very 
dark grey (10 YR 3/1) when 
moist, clay loam texture, mas
sive structure, slightly sticky 
andslightlyplastic, pH 6.5, mod
erate permeability.

Dark grey (10 YR 4/1) when 
dry, very dark greyish brown 
(10 YR 3/2) when moist, clayey 
texture, massivestructure, hard, 
linn, very sticky and very plas
tic, pH 8.4, slow permeability.
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Table 6.3.1,1. Conld.

Profile Nos rv V VI

Date: 12.1.1978 11.1.1978
*

12.1.1978

Location: Thekkedesam, 15 km from 
Chittoor town

Valiavallampathy, about 17 
km from Chittoor town

Perumatty, 11 km from Chittoor 
town

T opography: Level and gently slopping Level to gently sloping Level and gently slopping

D rainage; Imperfectly drained Imperfectly drained Imperfectly drained

G ro u n d  w a te r  
tahle:

At surface during most parts of 
the year

At surface during most periods 
of the year

At surface during most parts of 
the year

Depth Description

0-30 cm Grey (10 YR 5/1)-when dry 
very dark grey (10YR 3/1) 
when moist, clay loam 
texture, coarse blocky hard on 
dry firm on moist sticky, moder
ately permeable, pH 6.8, few 
fine roots present, calcium car
bonate nodules.

Greyishbrown (10YR5/2)when 
dry, very dark greyish brown (10 
YR3/2)whenmoist,clay loam 
texture, coarse blocky struc
ture, slightly hard, frim,slightly 
sticky and plastic, fine roots, 
calcium carbonate nodules 
present. pH 8.2, moderate 
permeability, gradual wavy 
boundary.

Very dark greyish brown (10 
YR 3/2), when dry very dark 
brown when moist, texture, 
coarse sub angular blocky, hard, 
firm, slightly sticky and slightly 
plastic, pH 6.7, few fine roots 
present, moderately slow per
meability.

30-60 cm Darkgrey (10YR4/l)when dry, 
dark .grey (10 YR 3/1) when 
moist, clay loam texture, mas
sive structure, sticky, firm and 
slightly plastic, pH 8,4, moder
ate permeability,fewcalcium 
carbonate nodules.

Darkgreyish brown (10 YR4/2) 
when dry, very dark greyish 
brown (10 YR 3/2) when moisl, 
loamy texture, massive struc
ture, slightly sticky and slightly 
plastic, moderately slow per
meability, pH 8.4, boundary 
gradual.

Dark greyish brown (10 YR 4/2) 
when dry, very darkgrey (10 YR 
3/1) when moisl, loamy texture, 
massivestructure, slightlysticky 
and plastic, pH 7.1, slow perme
ability.

60-80 cm Dark grey (10 YR 4/1) when 
dry, very dark greyish brown 
(10YR3/2)when moist, clayey 
in texture, marsi ve structure, hard 
when dry and firm when wet, 
very sticky and plastic, pH 
8.4,slow permeability.

Greyish b rown (10 YR5/2) when 
dry, very dark greyish brown (10 
YR 3/2) when moisl, clay loam 
texture, massivestructure, slicky 
and plastic, pH 8.4, slow perme

ability.

Very dark greyish brown (10 
YR 3/2) when dry, very dark 
brown (10 YR 2/2) when moist, 
loamy texture, massive struc
ture, hard when dry and Finn 
when wet, slightly slicky and 
plastic, pH 7.1, slow perme
ability.
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6 .3 .2  P h y s ic o -c h e m ic a l p ro p ertie s

Data on physical properties o f the soil profiles are presented in Table 6.3.2.1. 
Texture o f  the different horizons o f the profiles varied from sandy clay to clay. Organic 
carbon, total as well as available nitrogen were more in the surface layers o f Chittoor, 
Kuttipalam , Tham arachira and Thekkedesam  profiles,whereas in V aliyavallam pathy 
and Perum alty profiles, total nitrogen was more concentrated in the lower layers (Table
6.3.2.2 a). Cation exchange' capacity and exchangeable cations o f  soils at different 
depths are presented in Table 6 .3.2.2 (b) and was found to range from 7.17 at 60-80 cm 
depth in Chittoor soil to 17.30 in the surface soil o f  Perumatty. A m ong the different 
soils, Chittoor soil was found to have minimum CEC, w hereas Perumatty soil w as 
found to have m axim um . A t all depths in different locations, calcium  was found to be 
the m ost dom inant exchangeable cation and potassium, the least dom inant.

T able 6.3.2.1 M echanical com position o f profile samples

Location
Depth

(cm)
Coarse 

sand 
' <*)

Fine
sand
{%)

Silt
(* )

Clay
(%)

Textural
class

soil
reaction

Chittoor 0-30 48.30 15.93 14.07 20.00 Loam 8.0
30-60 34.99 18.83 25.98 18.75 Silty loam 8.3
60-80 56.33 13.25 10.36 18.75 Loam 8.3

Kullipalam 0-30 48.50 18.07 7.78 23.75 Clay loam 7.7
30-60 48.82 19.72 4.02 25.00 Clay loam 6.8
60-80 54.05 22.82 5.35 16.25 Sandy loam 6.5

Thamarachira 0-30 47.21 15.00 13.39 21.70 Loam 7.9
30-60 48.25 16.10 10.19 24.00 Clay loam 8.0
60-80 49.00 20.00 8.64 21.00 Sandy loam 8.0

Thekkedesam 0-30 26.85 10.37 16.64 43.75 Clay 8.0
30-60 39.95 20.46 14.02 23.75 Clay loam 8.4
60-80 30.75 11.22 18.09 37.50 Clay 8.4

Valiyavallampathy 0-30 42.50 12.37 11.47 31.25 Clay loam 8.2
30-60 51.10 10.36 17.90 18.75 Loam 8.4
60-80 44.25 14.08 8.06 32.05 Clay loam 8.4

Perumatty 0-30 38.25 14.98 19.36 25.28 Loam 6.7
30-60 46.15 15.80 16.86 19.15 Loam 7.1
60-80 43.50 14.20 16.78 24.10 Loam 7.1

Source: Krishnakumar, 1978
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Table fi.3.2.2 (a) Chemical properties o f the profile

Locations Depth
(cm)

Organic 
carbon (%)

Total 
nitrogen (%)

Available 
nitrogen (%)

Carbon 
nitrogen ratio

Chittoor 0-20 1.01 0.04 0.005 28.40
30-60 0.84 0.02 0.005 35.41
60-80 0.76 0.01 0.004 59.27

Kutlipalatn 0-30 1.12 0.06 0.005 17.67
30-60 1.41 0.05 0.004 26.40
60-80 0.89 0.03 0.004 34.09

Thamarachira 0-30 1.56 0.07 0.010 23.63
30-60 0.85 0.06 0.009 14.07
60-SO 0.79 0.04 0.006 22.57

Thekkcdcsam 0-30 1.33 0.08 0.010 13,90
30-60 1.05 0.04 0.007 17.27
60-80 1.41 0.06 0.009 26.25

Valiyavallampalhy 0-30 1.40 0.05 0.020 28.00
30-60 1.10 0.09 0.016 12.70
60-80 0.90 0.07 . 0.010 12.80

Pcrumally 0-30 1.24 0.12 ' ■ 0.020 10.75
30-60 1.53 0.11 0.020 13.50
60-80 0.82 0.13 0.020 06.83

Source: Krishnakumar, 1978

T able fi.3.2.2 (b) Chemical properties o f soil profiles (Cation exchange capacity and exchangeable 
cations)

Locations Lab.
No

Depth
(cm)

Exchangeable cations (cmo!(P+) kg"1) C.E.C. Exchangeable
------------------------------------------------------- - cmol (P-1 kg"1 ) Na

Ca Mg K Na (%)

Chitloor 1 0-30 3.20 0.45 0.23 1.09 7.70 14.15
2 30-60 4.00 0.75 0.10 0.70 7.80 8.90
3 60-80 3.10 0.75 0.08 0.76 7.17 10.50

Kutlipalatn 17 0-30 4.80 0.60 0.10 1.83 9.70 18.80
IS 30-60 4.00 0.50 0.12 1.13 8.30 9.70
19 60-80 4.50 0.70 0.11 1.02 9.40 11.01

Thamarachira 21 0-30 6.00 0.80 0.08 0.73 10.50 6.90
22 30-60 5.50 0.70 0.13 1.83 12.50 14.64
23 60-80 5,60 0.70 0.15 1.13 12.50 9.04 '

Thekkedesam 37 0-30 9.21 2.00 2.00 0.20 1.74 13.60
38 30-60 11.00 1.96 0.18 1.04 14.30 7.27
39 60-80 6.05 0.80 0.2S 1.02 11.50 8.80

Valiyavallampalhy 49 0-30 11.60 0.80 0.24 1.00 13.65 7.32
50 30-60 12.90 1.50 0.19 1.28 16.00 7.57

51 60-80 12.10 2.30 0.19 1.26 15.50 8.12

Pcrumally 61 0-30 9.40 1.60 0.19 0.96 17.30 5.50
62 30-60 9.25 1.70 0.17 0.96 13.25 7.20
63 60-80 4.98 1.20 0.20 0.78 9.10 8.57

Source: Krishnakumar, 1978
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Am m onium , phosphorus and potassium fixing capacities o f  these soils w ere 
found to range from 1.12 to 7 .2 4 cmol (p+) k g ' 1 soil, 22 t o 70 p e rcen t and 1.04 to 7.93 
cmol (p*) kg " 1 soil respectively (Sumam, 1981).

H igh water table due to seepage fro m  canals and  rivers and  consequent 
slushy nature o f  so il during m ajor p a r t o f  the year is the m ain prob lem  o f  
Poonthalpadom  soil. H igh exchangeable sodium  percentage coupled with high  
water table resulted in p o o r  physica l condition. Productivity o f  these so ils can 
be increased by im proving the hydrological properties o f  so ils by installing  
proper drainage systems.
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|~FUTURE LINE OF WORK |j

Lim e requirem ent being very high in Kari land, lim ing to bring the pH to the 
desired level is not economical. Standardising the time and m ethod o f  application for 
arriving at the economic dose o f  lime has to be prioritised. Rather than incorporating 
heavy dose as basal, it may be economical to broadcast small doses o f  lime at intervals 
to m itigate the deleterious effects o f acidity in the surface soil.

Application o f more than 600 kg lime ha ' 1 in Karappadom  lands and more 
than 1000 kg lim e ha ' 1 in Pokkali lands are found to reduce grain yield o f rice. Detailed 
investigations are warranted to assess the reasons for this low productivity.

Kari lands, being deficient in copper and zinc, optim um  concentrations of 
these m icronutrients for seed treatment and foliar application for rice have to be 
determ ined.

So also appropriate doses and time o f foliar application o f copper and zinc 
needs further research in Kayal lands for coconut.

Rockphosphate serve as an efficient source o f phosphorus in Karappadom  
lands. Optim um  levels o f various locally available rockphosphates viz. M ussorie 
rockphosphate, Rajasthan rockphosphate etc. should be fixed for rice in com parison to 
superphosphate.

The dose o f ammonium phosphate for foliar application for rice in Pokkali 
lands need standardisation.

Varietal screening for different physiological diseases prevalent in problem 
soil is another field that demand more research, since reclannnation o f these lands is 
not economical.

Econom ic doses o f nitrogen, phosphorus and potash for the m ost popular high 
yielding varieties o f each locality have to be assessed since nutrient requirem ent vary 
with varieties as well as soil type.
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ANNEXURE |

1 . Krishithottam  Thottappally ,

2. Puthenkari

3. Illichira G  Block

4. M undar IV Block

5. M undar VI B lock

6. Kothuputhenkari, Purakkad

7. Purakkad kari

8. Irandachira, Thottappally

9. Vanamkari

10. Kavilbhagom  M unnor Purakkad

11. Valiyathuruthu Karumady

12. Ullala kari
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