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PREFACE TO THE FIRST EDITION (1980)

This paper deals with an outline of, and sugrestions for, a revised soil
suitability classification for Bangladesh. Its principles avo based on a classi-
fication system used by the present author in Papua New Guinea (2). It has the
advartage over the system nresently used by the Soil Survey Department that each
soil is categorized for a number of specific properties that determine its suitae
bility. Hot only coes this/rgilfn;arison between ;oils in terms of suitability

relatively easy but it also ensureg that similar soils will always réceive the

same sultability rating.

The system will e ﬁsed to reccrd soil properties for computer gtorage,
based on the information provided in the reconnaissance sgoil survey reportse
Apart from thig, it is hoped that the system will at least provide t'food for
thought! in discussions on soil suitability, crop suitability or land capability
and mgke officers more agware of the effect of soil properties on crop grewth and
yields., Ideally, the system should also be used during soil surveys, rating each

each soil described in the field for itg land factors.

MePJHWe ZJ.JS'V'elt,
Senior 0fficer,
FAOQ/UNDP Soil Survey Interpretation Projeoct
(B6D/78/012)



PREFACE TO THE SECOND (EEVISED) EDITION

A number of modifications has been made to the land factor and limitation
retings given in the first edition where experience has shown that certain
crops had been unduly penalized by the strict application of the system, The

bagic structure of the system has not been amended, however,

The revised edition includes only Chapters 1~7 of the original edition.

The order of some of the chapters has been re-arranged, and the original chapter
7 has been divided into two separate chapters. The original chapters 8-11 which
have been omitted deait with the application of the crop suitability rating
system to land capability classification and provided examples of crop suitability
ratings for several soil series as well as of crop suitability maps for the
Thekurgaon soil survey report, Because of the change in contemts, the title of the
publication has been changed from the original 'A revised soil suitability and
land clagsification for Bangladesh'! to the more regtricted title used for the

present edition,

The revised clagsification given in this second edition ig the one used
for assesging crop sultability within each of the agro-ecologioal subregions

shown on the 1:1 million Agro~ecological Zones Map of Bangladesh (1985).

H. Brammer,
Project Manager,
FAO/UNDP Agricultural Development Adviser Project
(BaDp/81/035)
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1+ INTRCDUCTION

A study of puﬁlished soil survey reporis shows considerable variation in
land capability and crop suitability ratings assigned to similar soils, Discussions
with officers from the Department of Seoil Survey and experience during training
programmes also indicated a number of difficulties in applying the clasmification
system intreduced in the 1960s. The main problem appears to be a lack of gqualificam
tion and guantification, Although the existing classificaiion mentions a number of
land factors, officers are likely to have different interpretations for such
statements as 'good moigture holding capacity', 'low to moderate fertility' and
*poor to moderate yields'. As a first step towards achioving & better understanding

and greater upifcormity of ratings, it seems important, therefore, to s

- define the land factors that dotermine soil suitability in Bangladeshj
~ specify for each land fector a number of classes; and
- rate cach class according to its limitation for land use types and individual

Crops.

The revised land canagbility and soil_suitability classifiéaiicn should be
seer as a first attempt towgrds quantitvative land classificgtion which, eventually,
should replace the existing classification system. This publicatiorn outlines the
selected land factors,gives guidelines for their determination and discusses
their cffect on land use types end individual crops. The classification can also
be used to rate soils according to their suitability for particular rotations,
When the growing seasons of individual land use types do not overlap, a reoommeie
dation fer specific rotations is possibles. A soil rated as highly suited for
dryland rabi crops and broadcast wetland kharif crops is, cobviously, also highly
suited to a rotation of aus/jute followed by rabl crops. The climatce factor has
been spcoifically introduced to rate soils for their suitability for rainfed transe

planted aus and aman rotations in different parts of the country.

In order to determine soil-crop suitability ratings, the following steps

have to be taken .-

i) Determine the land factor classes and their ratings for the soil under

considerstion, as explained in Chapter 4.
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1i) Determine the limitations posed by the land fé.ctor ratings for the land use
tyoe or individual crop under considerstion, as explained in the tables of

Chapter 8,

1ii) Determine the scil suitability rating according to Table 1 in Chapter 7.
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2+ LAND FACTORS AND KINDS OF LAND USE

The following land factors are taken into consideration =

soll permeability

effective soil depth
available moisture holding
capacity

nutrient availability

soil reaction

soil salinity

It is thought that thesc twelve land

topsoil consistence and bearing
capacity

drainage

depth of inundation

flood hazard

slope

climate

factors can adequately define soil

suitability in Bangladesh for eight land use typos and for all individual crops.

A land use type is defincd as a group of crops having similar environmental

requirements and which are grown during a specific season. The following land use

types have been distinguished $m

B -

K -

g ]
i

=
i

dryland rabi crops
dryland kharif crops
perennial crops
broadcast wetland kharif

crops

1

boro
transplanted aus
transplantcd aman

transplanted aman (following aus)

Bach land use type comprises a number of individual crops, as detailed in

Tables GA and 8B. Trassplanted aman, aus and boro have all been divided imto

three varieties; broadcast wetland Xharif crops include broadcast aus, jute and

broadcagt aman; and perennial crops comprisc those that occupy the land for an

annual nperiod or more, Transplantced aman has also been considered separately as

a single crop (T) and as a component of thc common aus—t.aman rotation (U).

Dryland rebi and kharif crops include a wide range of annual brops grown during

the dry season and the monsoon scason respectively.,

In principle, only two levels of management have been considered, Traditional

management without irrigation assumes rainfed cropping with the aid of the country

Plough; zbsence or only limited use of manurcs and fortilizers, and lack of

large-scale water control (whether flood protection, drainage and/or irrigation).
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The corresponding suitability ratings indicate the basic potential of the soils

. . T o
for what is etill the most common kind of land menagement in Bangladesh.

A sccond, and increasingly, common form of management can be described
as traditional management with irrigation. Land preparation is still carried out
with the country plough and fertilizer use is inadequate for optimum yields, but
small-scale irrigation from low-lift pumps, decp and shallow tube-wclls, or hand
tubc-wclls, is being practised, Water management, however, is still rclatively

POOTs

It is important to realize that the system rates soils in their actual
condition;-with or without irrigation. If improvements are made in the fulure,
then a new rating for the changed conditions will nced to be made. For cxample,
the provision of flood protection works to an arca would reduce the present
drainage, inundation and flood~hazard limitations on soils within the project
boundary, Similarly, the introduction of new crop variqties with cnvirohmental
requircments or adaptability differcnt from existing varieties would require new
ratings to be made to suilt the changed environmental limits of the crop/variety.
In this respect, it is important that both the classification itsclf aﬁd its
application to specific areés should e kcpf constantly under review and amends

ments made as and when necessary.

In the FAO publication 'A Framework for Land Evaluation' ( 1 ), it is
rescmmended fhat the'domparison of land, with land use should be carried out in
terms of land quaiities. A land quality is defined as 'a complex atiribute of
land wﬁioh acts in a distinct manner on the suitability of land for a specific
kind of use', Land qualities are determined‘by the interactions between specific
land charaéterisuics which are defined as 'attributes of land that can be
measured or estimated’!. Thé land factors discussed in the present publication
could be interpreted partly as land qualitiés and parcly as land characteristics.
To avoid confusion, therefore, the latter two terms have not been used and only
land factors will be.discussed; Table 2,71 shows a correlation between a number

of land qualities as listed by FAO and the land factors used in this publicsgtion.

It is gtressed that the concepts of the revised classification are based

a whet 1s kncwn of, and grown on, the soilsg of Dangladesh, Criteris, ratings and
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limitations reflect local conditions.
mainly based on field descriptions of
soil profile. Therefore, land factors

profile descriptions and laboratory data are generally not required (although

In pariticular, the goils informgtion is
the upper fifty inches (127 cm) of the

can be determined from ordinary soil

their use might be helpful where they are available),

Table ,.2‘

Pt tatarineg

iy ey

[P
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Land factors

Moisture availability

Nutrient availability

Oxygen availability

Adequacy of foothold for rocts
Conditions for germination
Workability of the land
Salinity

So0il toxicity

Resistance to soil erosion

Flooding hazard

-

effective soil depth (&)

3 7%

available moisture holding capacity (m)

climate (c)
drainage (w)

nutriert availability (n)
soil reaction (a)

soil permeability (p)
drainage (w)
depth of inundation (i)

effective soil depth (&)

topsoll consistency and bearing
capacity (t)

topsoil comsistency and bearing
capacity (%)

soil salinity (&)
soil reaction (a)

soil permeability (p)
slope (e)

denth of inundation (i)
flood hazard (f)

T N L T pwapy
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3, LAND FACTOR RATIKGS

This chapter provides a general discussion of the land factors, Detailed
guidelines for the determination of the land factor ratings are présemied in

chapter 4.

341 Soil permeability

Three classes of permeability have been used,; generalized from those of
the USDA Soil Conservation Service. Lack of information prevents the use of the

gtandard USDA classes.

Together with the drainage and inundation factors, permeability determines
the zvailability of oxysen in the root zone. Removal of excess moisture from the
g0il surface and the soil profile depends mainly on the rate of permeability and
thé positién of the soil in the landscape, Oan high-lying land, rapidly permeable
soils will generally not have water standing on the surface after heavy rainfall,
and excess moisture in the root zone will be drained in a matter of a few hours,
8lowly permeable soils, on the other hand, will have wster standing on the surface
for a period of time and may remain wabterlogged for a few weeks after heavy rain-
fall, Actual durationg of inundation and waberlogzing are reflected in the inundae

tion and drainage ratings.

Under traditional management without irrigation, permeability will only be
assessed in relation to non-seasonal rainfall and the ability to puddle the soil,
However, when irrigation is part of land menagement, permeability is more important,
particularly in the cage of transplanted rice crops whick can have a high irrigam

tion requirement .

3.2 Effective soil depth

The soil depth ratings do not simply indicate the depth to bedrock or cemented
material, It hag been assumed %that, with increasing compactness and consistence;
the effective rooting depth will decrease, particularly in the case of annual dry~
land crops. For example, root development will rct be haspered in a fifty inches
deep profile of friable sandy loam. On the other hand, roots will nct eagily
benetrate into a very firm clay and, consequently, depending on tae crop; the

effective soil depth would be less than fifty inches, Soils that have bedrock or
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cemented material within the upper fifty inches will either receive a 'd3!' or

'd4! rating, Soilg with s well-developed ploughpan receive a 'd5' rating,

3.3 Available moisture holding capacity

The available moisture holding capacity is determined for the calculated
effective soil depth. Volume percentage gvailable moisture has been determined
in the laboratory for a large number of soil samples, representing all textural
classes and parent materials, On the basis of tiaese figures, five classes have
been established, ranging from more than 16 inches {400mm) to less than 4 inches
(100mn) of available moisture. 4t first glance, the available moisture figures
and the selected class limits might appear rather high, However, research over a
number of years lLes repeatedly shown that Bangladesh's floodplain soils in partie

cular have very high available moisture holding czpacities,

With regard to the class limits, it must be realized that these represent
'total available moisture! rather than 'readily available moisture', The latter
is generally only 50 to 60 percent of ithe total available moisture; plants find

it increasingly difficult to obtain moisture beyond these levels.

34 Nubrient availability

Little is known yet about the relationship between soil nutrient status and
crop yields in Bangladesh, Fertilizer rccommendations are blanket ones, applying
to0 all soils for particular crops. Nevez\-the-less,.' it would be wrong to disregard
the soil fertility aspect., Initially, for this classification, rather elaborate
ratings were developed, based on cation exchange capacity and percentage base
saturation, This did not appear satisfactory,; because it lost touch with reality.
Therefore; a more simple nutrient classification wag developed by making a
separation between soils that have low cation exchange capacities; low base
saturation a.nc’i./ or low amounts of weatherable minerals, and soils that do not have

these properties,

Soils developed in coarse textured parent maberial - sand, loamy sand and.
sandy loam ~ have a small clay fraction, a CEC generally well below 10 me/‘IOO grs
50il and, in addition, the amount of weatherable minerals is relatively low.
Soils developed in strcngly weathered Madhupur Clay have a very low mineral

reserve, are¢ kuown to fix phosphates and have a clay fraction dominated by
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kaolinite, Ferrolysed soils have an inert clay fraction with a low cation exchange
capacity., A1l other soils in Bangladesh have very high to moderate cefion exchange

capacities and high mineral reserves,

3.5 8oil reaction
In rating the soils for acidity/alkalinity, emphagis has been given to the
reaction of the A horizon. This is achieved by giving this horizon more weight
than the reaction in the deeper parts of the soil. Raltings are based on the pH
determined in the field and a correction must be applied when only the laboratory

pH is known.

3.6 Soil salinity

Saline soils are mainly found on land which ig subject to tidal flooding
with salt water for nart or all of the year and on land where the groundwater
iz to some extent saline: i.e,; on the Ganges tidal floodplain, the Young lieghna
estuarine floodplain and near river mouths on the Chittagong coastal plain. The
8alinity has only a limited effect on cropping because most salis are washed out
vy heavy monsoon rainfall or flooding with fresh river water. Therefore, soils
that are saline in the dry season generally become non-saline in the root zone

during the monsoon season.

During the dry season, capillary movement of moisture to the goil surface
concentraies salts in a thin layer at the surface. Where the salt concentration
ocours early in the dry scason, rabi crops cannot be grown. On such land, as well
as on goils where salinity developes later in the dry seagon, kharif crops cannot
be gown or transplanted until there has been sufficient pre-monsoon or monsoon

rainfall to dilute or leach the salts from the topsoil.

Accumulation of exchangcable sodium is restricted to very small potches of
Ganges river floodplain soile and is insignificant in terms of acreage, Such soils
have a very high pH Zx in the surface soil and will receive an fa4! rating, with
limitations assigned accordingly. Too little is known about them to introduce a

separaie 'soil sodicity' land factors

3.7 Zopsoil consistence and bearing capacity
Thiz land factor serves Vo evaluate the workability of the soils. Organic

soils have a low bearing capacity which adversely affects the trafficability of
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the land during lend preparation and planting, Heavy xmmix consisbencies in
mineral topsoills indicate the likelinood of %illage difficulties. Such soils are
also difficult to work invec a fire $ilth which will particularly affect the

germingtion and carly Cevelopment sbtage of crops which are broadcast sown.

3.8 DPrainage
The drazinage classes are the same as those used to describe soils in the
field., Poorly drained soils have been subdivided into early/normal and lzte

draining soil phases respcctively., The definitions of the drainage classes are

Hell drained : water stands on the surface for not more than a few hours snd the

1+ o

so0il does not remain saturated for more than 2-3 days after heavy rainfall,

Hoderately well drained : water remains on the soil surface for a few days
following heavy rainfall and the soil may remain wet for up to two weeks at a

time during the monsoon season.

Imperfoctly drained : the moll remains wet for seversl weeks during the monsoon
season anc wabter mey stand on the surface for up to two weeks at a time following

periods of heavy monsoon rainfall.

Foorly drgined : +the soil remains wet for several weeks during the monsocon

season and 1s flooded for more than two weeks bul not for the whole years

Very poorly drgined : the soil remains wet throughout the year,

349 Depth of inundation

Inundation may be coused by ground-waicr levels rising above the land
surface, by ponding of rein walcr, or overflow from a river, apler levels rise
and fall slowly, there is not more Than negligible flow of the water, and water
stands on the surface for more than 2-3 days at a time. Poorly and very poorly
drained soils, by defihition, are inundgted during part or all of the.year respece
tivelys imperfcctl& draincd soils cen be inundated oceaslonallys and moderately
well ox and well drained soils are never inundated. The depth of inundation is

particularly impertant in relation %o the type of kharif rice crop to be grown.



w 10 =

3410 Flood hazard

The flood hazard is evaluaied throuzh the number of 'disastrous' floods
which occur during a period of time. Disastrous flooding can be caused by rivers
spilling over their banks, eroding land or depositing fresh alluvium on neighe
bouring land: by flash floods flowing from adjoiring hill areas; by rain~water
accumulating in deep floodplain basins; or by tidal storm surges associated with
cyclones, In particular; late dry season crops such as boro, and the early kharif
crops such as aug and jute, can be dameged by flooding; and later river floods
and flash floods from adjoining hill areas can damage transplanted amane On the

other hand, carly and mid-dryland rebi crops are not normally affected.

3211 Slope

The . land factor 'slope! is used to evaluate both erosion hazard and ease of
land mansgement, Although it is realized that there are better methods for
evaluating erosion hazard, lack of relevant information does not allow this at
present, On the other hand, climate - rainfall distribution and intensity - and
soil arc relatively uniform in kx the hill areas and the slope percentage is at

lcast one of the dominant factors which determine the erosion hazard,

3.12 Climate

A tropical monsoon climé.‘te with hot, wet summers and cool, dry winters
prevails throughout Bangladesh. Only those crops that can be grown under these
climatic couditions have been eveluated, For rainfed agriculture - still by far
the most common form of agriculturc in Bangladesh - the distribution of rainfall
over an annual period is véry important, particularly since it determines whether
one or two good kharif rice crops can be grown, Only in the north~east of the
country is the rainy season sufficicatly long to allow two transplanted rice
Crops of normal duration to be grown reliably in rotation without irrigation,
but the excessive rainfall, oloudiness and humidity in this ares provide a limitem
tion., In the centre of the country, aus aund t. aman can be grown in rotstion only
when quick-meturing variefies are grown, In %he west, the rainy season is too
short and uncertain for more than one kharif rice crop to be grown reliably without
irrigations ihere irrigation is available, the length of the growing season is
irrelevant, but excessive rainfall remains & constraint for peddy crops in the east

and for kharif dryland crops in all arcase
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The following symbols and terms are used for describing land factor ratings,
Guidelineg for reting soilsg for orop suitability classification are given in
Chapter 7o The relationships tetween individusl land factors and soil=~crop suitam

bility are discussed in Chapler 5.

3.13 Degeriptive terms for land fachor ratings

p0 rapidly permeable soil
p1 moderately permeable soil

p2 slowly permeagble soil

d0 deep and friable soil
d1 deep and firm soil

d2 deep and very firm soil
d3 shallow soil

d4 very shallow soil

45 soil with dense ploughpan

m0 very high available moisture holding capacity
m1 high available moisture holding capacity

m2 moderate available moisture holding capacity
m3 wvery low available moisture holding capacity

m4 very low available moisture holding capacity

n0 relavively fertile soil

n1 relatively infertile moil

a0 medium acid to neutral soil

al mildly to moderately alkaline soil

a2 very strongly acid to strongly acid soil
a3 cxtremely acid soil

a4 stronzly to very strongly alkaline soil

s0 nop-saline soil

81 very weakly saline soil

s2 weaxly saline soil
83 modcerately saline soil

g4 atrongly salinc soil
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t0 soil without tillage prcblems
t1 s0il with moderate tillage problems
t2 sgo0il with serious tillage problems

13 organic soil

w0 well to excessively dreined goil

w1l moderstely well drained soil

w2 imperfectly drained soil

w3 early to normal dreining, poorly drained soil
w4 slow Graining, poorly drained scil

w5 very poerly drained soil

i0 no inundation

i1 very shallow inundation

i2 shallow inurdation

13 modergtely deep inundation
i4 deep inﬁndation

i5 wvery deep inundation

fO no flood, river erosion or sbtorm surge hazard

f1 slight flood, river erosion or storm surge hazard
f2 moderate flood, river erosion or storm surge hazard
f3 severe flood, river erosion or storm surge hazard

f4 very severe flood, river erosion or storm surge hazard

e0 level and nearly level

1 gently sloping and undulating
e2 sloping and »olling

el moderately steep and hilly

ed steep

¢0 lorg rainy scaseon, short dry season
el about zirilar lensih of rainy and dry seasons

c2 short rainy neason, long dry season

These classes are described in detail in Chapter 6,
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4. CUIDELINES FOR DETERMINING LAND FACTOR RATIKGS

These guidelines provide instructions for the determination of land factor
ratings which should be matched with crop requirements for obtaining the soil |
suitebility, For further clarification, the land factor ratings of one particular
soil series =~ Farabari series as described in the Thakurgaon soil survey report

are explained in detail in Chapter 6,

Waen using the guidelines during a soil survey, it is desirable that each’
profile degeribed in the field is rated for its land factors. On the other hand;
when using the guidelines for updaling crop sultebility ratinges in the already
published soil survey reports, ithere is only one repregentative profile for each
50il series. In such cases, it is important that the ratings should refleot the
'average' representative profile, which is often exgplained in the 'Range of
Characteristics', For example, if the typical profile consists of silt loam
throughout , but the range of characteristics indicagtes that, below 20 inches;
the texture véries from silt loam to loamy sand, ¥Xx the calculation of available
moigture should not be based only on silt loam but on a value half;way between

that of silt lcam and loamy mand.

The guidelines should be followed as strictly as possible, Personal judge-
ment, however, should be used when boundary cases are involved, when there is
conflicting evidence, or when there are unfcreseen circumsianceg not covered by
the land. factors coansidered, Also, when using these guidelines for rating soils
within an agro~ecological unit (or within an Upazila lying wholly within a single
agro~ecological unit), any specific conditions known %o apply to that unit/Upazila
should be taken into account: e.g., if the soils are xmown to be shallower than
in the soil association as a wiole; or if local flood—protection/drainage schemes
have reduced the flood hazard previously existing and describved iﬁ the poil survey

report for the areae
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1. FPermeability

~ y IPEPR N W

—— i in, PP e
PrYr Ry e

Permeability rapid moderate slow
rating (more than 305 cm/day (12305 cm/d7y (less than 12 cxj.l/da,y
class 120 in/day)  4.8~120 in./day £48 in,/day)
0 1 2
(i) If laboratory data are available, these should e applied in rating ths
soil, .
{1i) If no laboratory datas are available, the table below should be used as a
guideline,

(iii) If a ploughpan is present, (i.e., if the soil has a 'd5' rating), only the
soil below the ploughpan should be considered.

(iv) The permeability rating of a soil prcfile is determined by the rate of
permeability of the slowest permeable layer in the upper fifty inches,

———— . . e et 0 ra— o P .

Pormeability Soil properties

-~ — - e TVTRRN - B T A T

Rapid =~ loome gravel and coarse sand;

=~ loose to firm fine sand %o fine sandy loam but not very fine sandy
loams

=~ friable, porous; structured, and strongly weathered Madhupur Clay;

=~ friable, porous sanly loams and sendy clay loams on Dupi Tila,
Tipam and Surma formabtions.,

Moderate = moderately fine and fine Ganges alluvium located in Medium
Highland and Highland positions;

= all other medium and wmoderately fine textured alluvium of at
least moderate porosity and structure;.

= partially weathered, mottled gfey, red, brown and yellow Madhupur
Clay;

= moderately fine and fine textures of siltstone and shale o, Tipam
and Surma formziions,

Slow ~ unripened a.nd/ or strongly stratified medium, moderately fine and
fine textured alluviumg

-~ fine=textured Ganges alluvium in Medium Lowland and Lowland
positionsy

=~ fine~textured alluvium from all other floodplains;

- unweathered Madhupur Clay.

AL e SR AL X AL AT - WA TR R W - s .
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2, Effective soil depth

PN - - S SR O PPV

Effective more than less than very firm/hard
soil depth 48 inches 36~48 24~35 10-24 10 inches ploughpan
d ra.'ting 0 ‘i 2 3 4 5

(1)

(1)
(iii)

(iv)

(v)

(vi)

{vii)

The effective moil cleDLh is calculated as the sum of the products of depth
coefficients and tq:.ck.ness of the soil layers to which these coefficients
25Dl

Depth coefficients are mainly determined by soil consistence and are set
out in thke table bhelow.

In addition to their calculgted effective soil depth rating, soils with a’
very firm and/ or hard ploughpen should always be given a 'd5' rating,

Then determining suitability of the soils for land use types or individual
crops, the limitations indicabed by the *d%' rating should be used, The
calculated depth rating must be determined for calculating available
moisture, independent of the soil having & 'd5' rating cr not.

Soils with 'd3f and 'd4' raiings are only found in the northern and eagtern
hills where hardrock or lateritic pans can occur within 25 inches from the
surface, In the floodplains or on the Madhupur end Barind itracts, soils
have always a 'd0', 'd1! or 'd2' reting, or, when a well developed ploughpan
is present, a 'd5' roting.

Only ithe upper fifty inbhes of the soil profile should be coasidered for
caleulation of the effective soil depth. Maberial occurring below a layer
with a depth coefficient of 0,00 should be excluded from the calculatione

When matching land factor ratings with requirements for transplanted rice
Crope,; le.es; boro, aus and aman, and the soil has a 'd5' ralting, the permeagm
bility rating should not be considered; in other words a '0' limitation is
given, except for soils developed in Ganges floodplain alluvium,

Depth

coefficient So0il consistency

R e T L AT TR A B ) BB KA L 6 RSN A Y £ R Wil e W 0N Ll A -8 D

1,00 looge to slightly firm; loose to slightly hard; nonplagtic,
slightly plastic and nonst:.cl\‘; to sticky

075 firm to very firm; hard to very hard; slightly plastic and
very sticky; »lastic and nonsticky to very sticky; very plastic
and nongticky to sticky; strongly weathered rock.,

0450 very firm to extremely firm; very hard to extremely hard; very
plastic and very sticky; partially weathered rock that can
still be augered.

0.00 magsive rock or comented material that can not be gugered.
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3+ Available moisture holding capacity

-~

Available moisture more than less than

holding capacity 16 inches 1216 812 48 4 inches
m rating 0 1 2 3 4

PP : rra

(i) The available moisture holding capacity is determined by the mum of the
products of the volume percentage svailable moisture and the thickness of
the respective soil layerss :

(i1) All soil material below the calculated effective goil depth must be
excluded from the calculaiion,

(1ii) In the case of soils with a 'd5' rating, available moisture should be
calculated to the 'without ploughpan' effective soil depth.

(iv) If the parent material is raw, stratified alluvium, the calculated available
moisture in relevant layers should be reduced by 50 percent,

(v) In sandy over loamy, or in sandy over olayey phases, the calculated
available moisture in the loamy or clayey part should be redused by
50 percent,

(vi) The table below sets out the volume percentage available moisture xwkmhure
according to soil parent material and textural class. The data are averages
from laboratory determinations,

Textursl class Available moisture holding capacity
volume %
1 2 3 4 5

ccarse sand, gravel 6 4 4 3
sand., loamy sand 12 B 5 5
sandy loam (but not very fine sandy

loam) 15 12 12 10
loam, very fine sandy loam 30 25 22 20 18
#ilt loam 32 25 22 22 20
sandy clay loam 20 15
clay loam 26 20 18 15 15
8ilty clay loam 26 20 18 15 15
sandy olay : 10
silty clay 22 15 12 12
light clay (less than 60% clay 18 15 12 12
heavy clay {more than 60% clay 15 12 10

strongly weathered Madhupur silty

clay and clay 12
partially and unweathered Madhupur
silty clay and clay 10

—

1t Tista, 0ld Himalayan Tinmon”, Karatoya~Bangali, Ganges tidal, Jamuna, 014
and Young Meghna Estuarine alluvia,

2: Ganges river, Atrai, 0ld Brahmaputra, Lower and Middle Meghna, Surma~Kusiyara,
and Chittagong Coastal Plain alluviae

3t Northern and Eastern Piedmont, Minor Hastern Rivers and Madhupur Clay alluvia.
4: Madhupur Clay.

5: Tertiary hills,



4, Nutrient availability

Nutrient

availability low high

n rating 1 0
Clagsification ~ goilg developed in coarse 8ll other soils

textured floodplain alluviumg

~ soils developed in strongly
wegthered Madhupur clay;

~ soilg that have been strongly
ferrolysed;

~ goils with an umbric epipedon
on the 0ld Himalayan Piedmont
plaing

~ go0ils developed in sandstone
of the Tertiary hills

(ii)

(iii)

(iv)

In the case of coarse textured floodplain alluvium gand, loamy sand or
sandy loam (but not fine and very fine sandy 1oam5 must start within
10 inches from the soil surfase and continue for g least 12 inches.

411 soil series recognized in Hedhupur Clay, except Demra,@udnai.,
Jhikre gnd Bhatpara, should be given an 'n1' rating., 411 these soils
are either undergoing ferrolysis or have already reached an wltimsie
stage of weathering, as witnessed by low CEC, base saturation and
phosphate fixation,

Strongly ferrolysed soils of the Madhupur and Barind tracts have been
classified as Albaguepts; in addition, there are some old floodplain
soils in which ferrolysis can be recognized by the bleached surface
horizon and silt specks in the subsoil,

Soils found on 01d Himalayan piedmont alluvium which are classified as
Haplumbrepts or Humaquepts should also be assigned an 'n1' rating. '
These soils are strongly acid, and have low base saturation and CEC,
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5« Soil reaction
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Soil reaction (M) less more than
- - [al
than 4.5  4.5-5.5  5.6-T.3  T.4-8.4 .4
a rating 3 2 0 1 4

ek T ek A L L AR R AL A k0 d AR Bl B R W W R A €

(1)

(i)

(iv)

N L TR T BAMAT AL oK R A A el W -

To determine the soil reaction rating, the oH delermined in the field
should be used,

If only the laboratory pll is known, the pH of the A horizon should be
increased by 0.5 and that of the B and C horizons by 1.0, except that
the adjusted pH should not be raised higher +than 3.0, No correction
should be made in the case of well drained and moderately well drained
soils and in the case of undeveloped soils with A~C profiles; in all
thesc soils, the laborabory pH is representative for the field pH,

To calculate the 'a! rating, the pH of the Ap or A1 horizon, ©T +the
weighted mean pd of the Ap1 and Ap2 horizons, should be muwitiplied by
2, added to the weighted mean vH of *the part tc 24 inches, and the
total divided by 3,

That part of the soil below the effective soil depth should be excluded
from the calculation,
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6. Soil salinity

[ R S PR Bk R 0 B PR WS

Conductivity less than more than
millimhos/cm 2 24 48 8-15 15
s rating 0 1 2 T 3 4

Rk Bl e 6 e AR L AL g AU, A A BT S ok RN SR T BE BN 8 3 e s AT

ALt bl B R B

(1) The salinity ratings apply o wholly saline soils as well zs to soils
that are only saline shbove a depth of 24 inches,

{1i1) 1If = soil is only saline between 24 and 50 inches, The rating should be
reduced by 1, i.e., becomes one unit lower.

{iii) Salinity of the soils is indicated by the chemical analyses and normally
reflects the situation during mid to labe dry season when salinity is
most severe,

(iv) If no chemical data are available, but a soil has been placed in a saline
phase, Esk¥awimg the following criteria applys

- weakly or slightly saline phase : rating 'si!
- saline or moderately saline phase : rating 's2!
~ sbrongly saline phase : rating 's3t

~ very strongly saline phsse : rabting 's4!



7+ Topsoil consistence and bearing cspacity
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Mineral surface soil

Soil condition not more ‘than firm, very - extremely orgenic
slightly firm, firm, sticky, firm, very materiagl to
slightly sticky, plagtic hard 4 sticky,very &t least 10
glightly plastic, very hard plastic, inches below
hard extremely the surface
hard

t rating 0 1 2 3

B NN A R RTINS L T

(i) Ratings are self-explanatory and apply tc the A horizon only.

(ii) If in doubt, preference should be given to the moist consistency
description,

(i1i) Soils that have an organic surface layer less than 10 inches thick
should be assigned a 't1' rating,
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8. Drainage
Drainage well moderate imperfect poor, but sur~ poor, but sum Very
class face drained face drained poor
efore mid- after mid-~
November November
W rating 0 1 2 3 4 5

e : 5 - = N . 4 -« .

(i) The drainage class designation should be inferred from information in the
soll assgociation fables and typical profile descriptions,

Medium Highland soils can never be imperfectly drained or better,
Slow draining phases should always be given a 'w4! rating.

Very poorly drained phases of normally poorly drained soils should be
given a a ‘'wh' rating,

(v) Soils with a drainage rating other than 'w5' are not suitable for boro if
no irrigation uater is svailable,

Wien mabching land factor ratings with requirements of the eight land use
types and individual crops, the permeability rating should be disregarded
-~ in other words alweys has a 'O! limitation ~ when the soil has a 'wH!
rating.

(vi)
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9, Depth of inundation

Depth of no inundation less than  1=3 36 6~10 more than less than
inundation 1 foot 10 feet 3 feet
i rating 0 1 2 3 4 5 6

(i) In order to determine the 1! rating correctly, it is essential to carefully
consult the description of the environmental characteristics given after

each profile descriptione.

(i1) wWell (*w0') and moderately well ('w1') drained soils should always receive

an 'i0! rating,

(iii) Imperfectly drained (*w2') soils that are inundated for not more than two

to three days should ve assigned an 'i0O' rating., Imperfectly drainéd soils
| thét are inundated for more than two to three days at a time should receive

an 'i1' rating, If the duration is not indicated, soils with a coarse or

medium textured subsoil (except silt loam) should receive an 'iOf rating;

those with finer textured subsoils should receive an !'if! rating.

(iv) In the case of Medium Highland soils, when the environmenmtal characterige
tics state that the soil is inundated by not more than 3 feet of water

= in other words both 'i1' and 'i2! ratings would be possible = the soil

should be rated as tif!,

(v) When determining the suitability for the generalized land use types and

‘ individual crops of a soil rated ag 'i6', it is necessary to consider both
the limitations as presented by 'i1' and 'i2' ratings. When calculating
areas of suitability classes,; the area occupied by a soil rated 'i6' is
divided to assign 25 percent to the 'i1! and 75 percent to the 'i2!

rakings rating: (see example page 41)s



10s FlooG hazard
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Frequency of

occurrence of

flood hazard none once twice 34 times 5 times or
in a 10=year more
period

f rating 0 1 2 3 4

(1)

(ii)

(iii)

(iv)

(v)

e i " . y . - b PO

Flood hazard is evaluated by the number cf 'disastrous' floods which

occur in a fO-ycar pcriod,

The following evenis indicate ‘'disasirous' flooding:

- flooding accompanied by deposition of fresh alluvium, i.e,, soils that
have received an x-phase designations

~ flooding accompanied by river erosion, i.ecs, soils kux that have
received an x~phase designations

~ rapidly rising and/or flowing flood water, i.es, soils that have

received a z-phase designation;

- storm surges asscciztcd with cyclones,; i.e., soils that have been placed

in a 'storm surge hazard! phase,

In a case whére the degrec of hazard is not indicated at the phase level,

the soil should be assigned an 'f2' rating.

In a case where the degree of hazard is indicated, the following rules
apply :

w~ slicht receives 'f1' rating;

~ moterate voieives 182" ratings

- gevere receives 'f3' rating;

~ very severc receives 'f4! rztings

On account of the cyclone hazard, all soils in the old Khulna, Barisal,
FPatvakhali, Noakhali and Chittagong c¢istricts should be given an *'f1!

" 3,

rating if no cther flood hazards have been indicated,



11, Slope
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Slope % less than more than
3 3-8 8-~16 16=30 30-45 45
e rating 0 1 2 3 4 5

P B T T N R

(1) i"‘ercenta,ge slope ié used both to evaluate erodibility and csse of managee
ment, Although somewhat unsatisfactory, slope appears the most useful |
critérion to investigate erodibility. Areas of possible erosion hazard are
restricted to the hille where both soils and rainfall patterns are rather
uniform and the slope percentagve; therefore, will greatly determine the

crogion hazard,

(i1) The suggested ratings apply %o gtable slopes; if there are indications
that a slope is unsiable, the rating should be one unit higher. For
example, a stable slope of Gf receives an 'e1' rating; an unstable slope

of the same steepness will o pated as 'e2!,

(iii) Instability of slopes may be indicated by lack of topsoil devclopment , low

infiltration rates, excessive root exposure and ka absence of leaf litter,

(iv) Irregular relicf is not taken into accoumt for evaluations under traditional
management without irrigation. Only when considering management with irrige-

tion is this factor considered, as described below under (v),

(v) When considering soil suitability with irrigation; the suitability rating
of soils that have an irregulsr relief, man-made, narrow extent or terraced
phase should be increased by one unit: i.ey, ST becomes 852, 32 becomes 83;
etc, Boils that are placed in the broadly and closely dissected phases
will bave their suitabilities increased by 2 unitg; i.e,, becomes S3 end 852 -

becomes 84, etc,



12, GClimate
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Climate dry scason: dry seasons dry seasons
legs than 5 months; 5 or 6 months; 5 mohiths or morej’
monsoon seasont rnongocn seasons monsoon Seasont
more than 65 months 5 or 6 months A months or less
¢ rating 0 1 2

(i} A month with rzinfall of less than 4 inches is considered part of the
dry season. A month with a rainfall of 8 inches or more is considered

part of the monsoon secason.

(11} ¢ ratings have been determincd on an Upazile by Upazila basis. In case a
soil associaiion is located in more than one Upazila having difforent
climatic ratings, the most commpon rating should be apylied when cousidewing

+he District as a whole.



- 26 =
5. LAND FACTORS AND LIMITATIONS FOR LAND USE

The land factors can be used to assess the suitability of any soil for the
eight land use types described in Chapter 2 or for any of the 33 individual
crops and. crop groups indicated in Tables 84 and 8B, For assessing the influence
of the lang factor classes on soil suitability and orop growth, a number of
agsumptions has been made, For example; it ham been assumed that perennial crops
generally require vefy deep soils, that dryland rabi and kharif crops need deep
or very deen soils; but that transplanted rice is much less affected by soil depth,
Very hard topsoils are unfavourable for dryland rabi and kharif crops but they do
not adversely affect most perennial orops. The limitations provided by each land
faotor class for specified land use types, individual crops and kind of management

are degcribed in Tableg 84 and 8B in Chapter 8,

A brief disoussion follcws of each land factor and its relation %o soil
suitability sm for the eight land use types under traditional management , without
and with irrigation. Individual crops are not discussed in detail, apart from
indicating a few special features. For example, since millet requires less moisture
than wheat, and rabi cotton regquires more, mmk@x an 'm3' rating -~ low available
moisture helding capacity — has been rated as a slight, sévere and very severe
limitation for millet, wheat and rabi cotton respectively under traditional manage-
ment without irrigation., If irrigation water is available, the same rating,; i.c.,
'm3' , does not present a limitation for millet, and carries only a moderate fmx
limitatiof for wheat and rabi cotion. Similarly, a soil with an 'i1f rating is
suited for all types of trensplanted aman, bubt an 'i2' rating - shallow flooding e

makes HYV aman unsuitable and only allows local varieties to be grown,

5¢1 Boll permeability
Dryland rabi crops. These orops are grown during the dry season, generally
between October and March. Throughout Bangladesh, the average rainfall is low

during this period, although October and March/April occasionally receive heavy

post-monsoon and pre~monsoon showers respectively.

Under traditional management without irrigation, moderate and rapid permea-

bilities are not considered as limitations., However, early or late rabi crops could
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be damaged by temporary waterlozzing of slowly permeable soils, which has been
interpreted as a slight limitetion, Under traditional management with irrigation,
similar consideraticns apply btut, in addition, the rather inefficient irrigation
teciniques must be taken into account. On rspidly permeable soilg, considerable
amounts of water will penetralbe below the root zone, which is considered as a
slight limitation; also, water-logging will frequenily occur on slowly permeable
soils, which is considered as a moderate limitation, Moderately permeable soilsg

are favoured and considered to be without limitaiion,

Boro. Under treditional management wiShout irrigation, this crop generally
i transplanted in December in permanently wet basing, Permeability as such isg
somewhat irrelevant, therefore, Heveritheless, rapidly permeable soils could,
eventually, dry out earlier than other soils and the boro might suffer occasional
moisture stress. This has becn interpreted as a limitation, while moderately and
gslowly permeable soils are considered to have slight and no limitations

respeotively.

Jhen irrigation weter is available, soils with rapid pérmeability ghould
not be used for boro unless they are very poorly drained, and they have heen
assigned a very severe limitation, Moderate permesbilities are considered a slight

limitation, but slow permeabilities are favoured and dc not present a limitation,

Brosdcast wetland kharif cropse. These are generally sown mx in the pre~monsoon
period betwéen mid~dizroh and early-May. Harvesting takes place beitween mid-July
and mid-September, i,.e., in the rainy season, except for broadcast aman which is
harvested in October~December, o differentiation hag been made between limitations
for tne two kinds of management., In the case of rapidly permeable soils, both
the pre-—monsoor rainfgll and irrigation water are somewhat ineffeotive, which
ig interpreted as a slight limitation. Young seedlings can be damaged by standing
surface water on slowly permeable soils after rainfall or irrigation, which is
alsc seen as a slight limitation, Moderately permeable soilg do not presoent a

limitations

Transplanted auss When no irrigation water is available, this crop is

transplanted from April to June, depending on when the raing start, It is harvested
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from late~July to September, For good orép performance, water must be ponded on

the land surface beforc transplantabion and must remain there throughout the

zrowing season., Rapidly permeable soils afe ¢ifficult to puddle, which is congidcred
a moderate limitation., Moderately permeable soils provide a slight limitation,

while no limitation is recognized for slowly permeable soils.

Waen irrigetion water is available, the aus is transplanted in March-April
and, depending on the area, irrigation may be required for one to three mon'bhs._
Rapid permeabilities, causing low irrigation efficiencies, are considered a severe
limitation and moderate permeabilities a slight limitation., The crop does best with

slow permeabilities which, therefore, do not carry = limitation,

Dryland kharif crops. These crops are grown during the monsoon season,
between April and September. Heavy rainfall normally occurs during mgst of this
period, and only woll to moderately well drained soils are suited for these crops.
Without irrigation water a,vailable; rapid permeability provides no limitation, but
moderately and slowly permeable soils carry slight and severe limitations respecw
tively, When irrigation water is available to be used during dry spells, slowly
permegble soils become easily waterlogged, vhich is secen as a moderate limitation.
A slight limitation and no limitation have been assigned respectively to moderatsly

and rapidly permeable soilg.

E.I“a“,lls_p_}ggi}gd:_ aman, Under traditional management, this crop is transplanied
from July to September and harvested in November-December, When no irrigation waber
is available, soils receive similar limitations as in the case of transplanted aus,
i.e,, rapidly, moderately and slowly permeable soils receive a moderate, slight
and no limitation respectively, 'Then irrigation water is available, some supplemens
tary irrigation will often be recuired during the later stages of the growing secason,
Rapidly permeable soils are inefficient in waler use and have been siven a severe
limitation., Moderately permeable soils usc water less inefficiently and they can
also be puddled, so they carry only a slight limitsiion, No problems exist in the

case of slowly permeable soils,

Perennial crops. These crops occupy the land for an annual period or longera.

When no irrigation water is availablc, they survive on available moisture stored in
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the root zone during the dry season. Movement of capillary moisture is slow in

slowly permeable soils, which is considered a slight limitation, No limitations
have been recognized in moderately and rapidly vermeable soils, With irrigation,
slowly permeable soils could casily become waterlogged — a moderate limitation =~

while moderately and rapidly permeaple soils carry a slight limitation,

5+2 Bffective soil depth _
Dryland rabi cropg. IFer thege orops, and also for all cther land usé types,

ng differentiation needs to e made between the with irrigation and without
irrigation situations, Deep and friahle soils are without limitation; deep and
firm soils have a slight limitstion; deep and very firm soilg, shallow, friable
soils and soils with a strongly developed plougipan hawve gll been asaigned a

moderate limitations while very shallow soils provide a sovere Limitabtian,.

Boro. This crop has a shallow root systom and only the very shallow soils
with less than 10 inches offcctive depth provide some degree of limibation, which

has been rated as slight .

Broadoast wetland kharif crops, MNo limitgtion is recognized in deep,
frigble and firm soils, but a slight limitation is present in deep, very firm
soils, in which, particularly, root dcvelopment of jutc will bc hampercd, The
presence of a well-developed ploughpan has also been rated as a slight limitations
Shallow and very shallow smoils have been given slight and scvore limitations

respectively,

Transplantcd aus. The same ratings apply as for boro,.

Dryland kharif oropss The same ratings apply as for dryland rabl crops.

Trensplanted amans The same ratings apply as for boro ard transplanted aus,
except that slight and moderate limitations have been assigned to shallow and very

shallow soils respectively.

Perennial cropse Thege crops generally require a very deep rooting zone.
Therefore, shallow and very shallow soils have been given scvere and. very scvere
limitations respectively. Decp, very firm soils carry a slight limitation, bub

none of the othor depth clagses provide a limitation.
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5¢3 Available moigture holding capaci’h

2 T

Dryland rabi crons. Under tizditional management without irrigation, the

only soils without moisture Limivetions are Those that have an 'mQ! rabting, 1.0
they have more than 16 inches (400 mn) of avaeilable moisture ir the effective
soil depth. In practice, thir means *that only some deep and 7righle silt loam
floodplain soils are fres from nmoisture limitstions., Many soils have cousiderably
less than 16 inches of available moisture, and irrigation is normally required

to obtain high yields of dryland rabi crops. Slight, moderaste, severe and very

severe limitations have been assigned to conszcutively drier classes.

When irrigation water is available, the crop water requirement can be fully
met and there is no need for lack of moisture to have a limiting effect on
Yields, On the other hand, the lower the available moisfure holding capacity,

the higher the number of irrigations reguired which, under traditional management,

means that irrigation efficiency decreases and temporary wsterlogging could occurs

Very high and high moisture holding capacities are considered free of limitation,

but moderate, low and very low moisture holding cans 2 have been given slight,

moderate and severe limitations respectively.

Borg. Moisiure holding capacity as such is not really important for this
cropy If no irrigetion water is available, it can only be grown on sites that
are permanently wet, independent of low much moisture has been stored in the
soil, Similarly, when irriga;bionv water is available, the feasibility of growing

boro is determined more by the ability to puddle the soil theon by ike its

moisture holding capacity.

Broadcast wetland kharif cropg. The sowing time of these crops and their

early development stages depend en the first pre-monsoon showers and not so much

on the amount of available moisure that is left in the soil, However, to carry

the crops throush dry coells durine their growing period, a gcod soil moisture

holding capacity is =im
is

ga2ry, Unicr non-irrigated conditions, no
limitation/ considered to exist wien more than 8 inches (200 mm) of available

moisture can be shored wi tive ooil

& and severe

limitations have been recommized for the low and ve

ectively,

"

a8t hag been given a

If irrigation wetecr i
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slight limitation.

Transplanted aus. When no irrigation water is available, this crop will
only be transplanted when there has been sufficient rainfall to puddle the soil
and, under normal rainfall conditions, flooded fields can be maintzined,
Success of the crop will depend more on the amount of water ponded on the soil
surface than on the amount of water in the soil, The low and very low classes
have been given slight end moderate limitebions respectively, No limitation

at all is recognized when irrigation water is available.

Dryland kharif crops. Though these crops generally are sown in the

pre-monsoon season, the major part of the growing period is during the monsoon
season, Plants normelly can obtain the required moisture from rainfall, and
the available moisture holding capacity is a much less important factor than
for dryland rabl crops, Nevertheless, mmpmewsmy monsoon rains can start late,
dry periods can occur during the monsoon season, or the rains can finish
carlier than normal. In all these cases, plants have to survive on moisture
gtored in the root zone, & slight limitation has been assumed to exist when
moisture holding capacity is low and a moderate limitation when it is very low.
When irrigation water is available,; only the very low cless carries a slight

limitation.

Transplanted amen. During the early and middle growing stages of this
crop, rainfall normelly is sufficient to ensure good crop development.
Whether the crop will survive when the monscon rains finish early, or when
the post-monsoon showers fail, will depend not so much on the amount of
available moj.sture &g on the amount of water ponded on the soil surfece.
Length and depth of inundation are, therefore, a much more important factor.
If no irrigation water is available, the low and very low classes carry sliéh*t

and moderate limitations respectively, No limitation gt all has been recognized

when irrigation water is available.

Pereanigl crops. FPercnnial crops (except pinearple and banana) generally
have a very deep rooting system and arc able to explore a much greater volume

of soil to obbtain moisture than other crops. On the other hand, their require-

ment is often much higher. Without irrigation water available, moderate, low and
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very low classes of available moisture have been given slight, moderate and
gevere limitations respectively. Under irrigated conditions, only the low and

very low Classes carry slight and moderate limitations respectively.

5.4 Nutrient availability

Not cnough information is available for a proper c¢valuction of the effects
of nubtrient availability on different land use types or on individual crops.
No limitation has been recognized in soils of relatively high fertility, and
a slight limitation has been assigned to all crops on relatively infertile

soils, No Giffoerentiation is made between irrigated and non-irrigated conditions.

5«4 Soil .lte.ayqt_iie.ﬁ

The range of slightly acid to slightly alkaline soils is considered
favourable for all land use types. Moderately alkaline soils offer a slight
limitation, as do medium and strongly acid soils, except for perennial crops,
most of which also do well when the pH is between 4.5 and 5.5. Very strongly
acid and very strongly alksline soils represent severe limitations for all kinds
of land use, No differentiation is made between irrigated and non-irrigated

conditions,

5.6 Soil salinity

Soil salinity ratings generally refer to conditions in the dry season.
Except on land where tidal flooding with salt water occurs throughout the year,
soils become non-saline in the rainy season under the influence of heavy rain-
fall and/or flooding with fresh water, Kharif crops are affected only in areas
where the rains start late and end early. Irrigation water is not available in
many parts of the saline zone,; so0 soils in such areas have been given the same
rating as for non~irrigated conditions, Where sweet water is available for
irrigation; the soils should be considered non-saline and the salinity rating

ignored,

Oryland rabi crops. No limitation is present in non~-saline soile with

rakfall

an ECe of less than 2 millimhos. Vegetable crops, in particular, already suffer

yield recductions under slightly saline conditions, and an ECe of hetween 2 and 4
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millimhos is considered a slight limitation. Moderate, severe and very severe

limitations have been assigned to consecutively p,re saline soils,

Boro. Moderate, severe and very severe limitations have been assigned to

weakly, moderagtely and strongly saline soils respectively.

Broadcast wetland kharif crops. These crops are generally sown during the

period when soil sslinity is high. Sowing tokes place after the first pre-monsoon
rains have leached the topsoil, but both rice and jute are very sensitive to
salinity at germination and during the carly growth stages. Weakly saline soils
have heen given a slight limitation; and moderately and strongly saline soils

severc and very severe limitalions respectively.

Transplanted augs. Under rainfed conditions, aus will only be transplanted

when the topsoil has ¥¥h mx lost most or all of its dry scason saltse Most
likely, a soil that was rated as slightly saline in the dry season will have
become nom~saline or very weakly saline by the time of transplanting. Therefore;
weakly saline solils carry only a slight limitation; moderately and strongly

saline soils have severe and very severe limitations respectively,

Dryland kharif crops. Thesc crops are grown during the monsoon seasou,

at which time the dry season salinity will have decreased considerably.
Consequently, weakly, moderately and strongly saline soils have been given slight,

moderate and severe limitations respectively.

Transplantcd aman, At vhe time when this crop is transplanted, the dry

season salinity will normally have been significantly reduced. However, when
the rains end earlier than normal, salinity may adversely affect the crop at
the time of heading or grain filling. Accordingly, slight, moderate and severe
limitations have been assigned respectively to wegkly, moderately and strongly

saline soils,

Perennial crops. The same ratings generally apply as for dryland rabi

Crapse
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5.7 Topsoil consistence and bearing capacity

Dryland rabi crops. To cnsure gocd tongcil tilth, acration and root

o

development, a soft frisble topsoil is required. Topsoils that become hard to

very hard on érying out are considered to have a slizht limitation, and extremely

PR

hard topsoils to have a moderste limitaticn. Pesl soils carry o siight linitation.

o diffcrentiation necedg to be made between irrigated and non~irrigated conditions,

Boro., Topsoil consistencies arc not very relevant for transplanted rice
crops which are grown in puddled, wet topsoils, Nevertheless, very hard consise
tencies can adversely affect land preparation, or growth is reduced when the
soil dries out into very to cxiremely hard clods. This situation is congidered
as a slight limitavion. Thick organic surface laycrs arc considered a scvere
limitation since such soils are normally wet and offer a poor foobthold for the
rice plant, meking it liable to lodging. In addition, trafficability is scriously

reduced,

Broadcast wetland kharif cropss. Particularly during their establishment

and early growing pcriods, these crops recquire friable iopsoils for sgecd germie-
nation and scedling growth. Slight, moderatc and severe limitations heve been

recognized for increzsingly heavier consistencies,

Transplanted aus. The same considerations apply as for boro.

Dryland kharif crops. The same ratings apply as for dryland rabi crops.

Lransplanted aman. The same ralings apply Rux as for boro and transplanted

aus .«

Perennial crops. Unfavourable topsoil conditiong affect these crops %c a
much lesser degree than they do the dryland crops., Trce crops gencrally are not
e adversely effected, but much crops as pineapples and bananas mey be to
variable extents. Thercfore, very nard topsoils have bhcen given a slizht limitae

tion, Thick peaty topsoils are considercd a scevere limitation for these crops,

568 Drainage

Drainage relates to the rate at which cexcess water is removed from Hio

pAA

root-zonc. Only well drained soils are without g draingsze limitztion throughous

i
o=+
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the year, Moderatcly well drained and'imperfecﬁly drained soils have limitations for
sensitive dryland crops in the kharif season; and poorly drzined and very poorly
drained soils cannot be used for dryland crops in this season at all. On the other

haend, poor drasinage is an asset for wetland crops,

In rating drainage, care fm has 1o be taken to differentiate limitations
caused by permeability, inundation and flood hazard from the drainage factor so

as to avoid double counting of limitations.

Dryland rapi crops, Well drained soils have no limitations for any crops.

Barly rabi crops (tobacco, cotton, vegetables) are given slight or moderate limitam
tions on moderately well drained soils, and increasingly severe limitations on
imperfectly and poorly drained soils, Other rabi crops are without limitations on
moderately well and imperfectly drained soils, and only crops which require carly
sowing for high yields have been given a slight limitation on early draining
poorly drained soils. Late drainingypoorly drained soils have gonerally been

given a severe or very severe rating, and very poorly drained soils carry a very
severe rating Tor all crops. Millet and chilli, which can be planied as late ag
February, are not given any limitation on peorly drained soils (so long as they

drain before February).

Boro. In the casc of traditional management wikhout irrigation, only very
poorly drained soils arc suitable for boro cultivation. A1l other drainage
clagsses carry a very scvere limitation, None~the-less, very poorly drained soils
have gtill been rated as having a severc limitation since only the low yielding
local boro varieties can be grown end HYVs are rot possible, When irrigation water
is available, well drained and moderately well drained soils have been given severe
and moderate limitations respectively. Other classes have been given a "no limita-

tion' except the very poorly drained class in which toxicity problems can arise,

Broadcast wetland kharif crops. All drainage conditions, exceot late

draining poorly drained and very poorly draincd, arc considered suitable for these
crops. Soils that remain wet throughout most or all of the year are considered
poorly suited or wnsuited duc fto lack of opportunities for land preparation and

toxicity probiems,
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Transplanted aus. Severe, moderate and slight limitafiions havo tecorn assigns:

to well, mederately well, and imperfectly drained soils respectively., Poorly
draired soils carry no limitation, but very poorly drained goils arc given s
moderate limitation because of the risk of toxicity problems in permancuily wet

soils,

Dryland kharif crops. Only the well drained soils are fully suited. By
definition; roderately well drained soils arc saturated for a number of days
after heavy rainfall which is interpreted as a moderate limitation, Imperfcctly
drained soils arc saturated for s number of wecks,which is scen as a severe

limitations Poorly and very poorly draincd soils are not suited to these cropse.

Transplantcd amane. The same ratings apply as for transplanted aus.

-

Perennial crops. The same ratings apply as for dryland Kkharif CIopse

5.9 Depth of inundation

Inundation is 'a seasonal phenomcnon and only occurs in the rainy season.
Therefore, it is important to consider the inundation situzbtion é:_r-._":"..??.g the normal
growing period of cach land use type and crop; for cxample, it should be realised
that boro can grow very well on a soil that received an i%5 — very deeply inundated -
rating, so long as inundation does not hex begin tefore the normal time of boro

harvesting: i.es, April-iay for local varicties; May—June for HYVs.

Dryland rabi crops. Since soils are mk not normally inundated during +he

rabi season, all inundation classes have been considered to be without limitetion,

The limitation caused by inundation in the dry season is captured in the = very

poorly draeined class unéer Drainage (4.8),

Broadcast wetland kharif crops. Under traditional management without irriger

tion,; no inundation and very shallow inundation are considercd the most fevourable
COncli"uions, particularly for broadcast aus and jubtc, Shallow inundation is considered
a slight limitation, Moderatcly decp inundation regtiricts the cultivabion of jute,
is a serious limitation for broadcast aus, but does not hamper broadcast amans

overall, this situation is rated as a moderatc limitation. Deep inundation prevents

broadcast aus and juie from being grown., Only broadcast aman can be grown: this
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situation has becn rated as & severe limitation., Very deep inundation is considered
a very scverc limitation and cropping is generglly not possible, Similar limitations

apply for traditional management with irrigation.

Transplanted aus. The most favourable situations are no inundation and very
shallow imundation, when all sgus varieties can be grown, Shallow inundation
(up to 3 feet) prevenis the cultivation of HYVs, but LVs and LIVs can still be
grown: a nmodergte limitabtion has becn assigned., Flooding deeper then 3 feet is
considercd a very scvere limitation. Similar limitations apply for non~irrigated

and irrigated conditions.

Sryland kharif crops. Only land that is frce from inundation is suited for

these crops; all other classes hove been given a very sovere limitation,
Transplanted amen: The same ratings apply as fcr transplanted aus,

Perennisl cropses The same ratings apply as for dryland kharif crops.

5.10 Fiood hazard

Flood hazards cxist during the pre-monsoon and monsoon seasons, In coastal
arcas, cyclones can zlso occur in the post-monsocon seaéon. Theréfore, dryland rabi
crops arc not normally affected and only the Xf@x 'f4' class has been given a
moderate limitations In the casc of horo, the longer maturing varieties could be
affccted arnd the moderate; scvere and very severe hazard clagsses have been considered
as slight, moderate and scvere limitations respectively, Similar ratings have been
applied in the case of Iransplantod aman. For all other land use typcs and crops,
the 'no hagard' class is Wi‘bi’lou‘b limitation, and slight, moderate, severe and very

severe limitations have becn assigned to increasing frequencies of hazard,

¢11 Slope

Dryland rabi cropgs. DFase of land management and erosion hazard arc the
criteria to be considered, Since rzinfall is normally low durihg the rabi growing
period, soll erosiorn is somewhat irrelevant. On itac other hand, when keeping in mind
sustaincd cropping over g long period of time, the cultivation of short-term annugl
crops in a monsoon climalte leaves the soils without any substaniial cover during

the rainy seagson. Therefore, only level land is without limitation; gently sloping
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and sloping land have been given moderate and severe limitations respectively,
whilc steeper slopes are comsidered unsuited. Under traditional menagement with
irrigation, level land is froe from limitations, gently sloping land provides a
gevere limitation and stceper slopes arc unsuited ¢ (sprinkler systems which

might be used under modcern commercial management would need to be rated separately).

Borg, Only level land is favoured. Gontly sloping land carries a eevere

limitation. A1l other slope clagses have beenr given a very scvere limitation. Note

that terraced fields would be ireated as level land.
Broalcast wetlend kharif crops. The same ratings apply as for dryland rabi

CIropsse
Transplantcd aus. The same ratings apply as for boro.

Dryland kharif cropg. Since these crops are grown during the monsoon season,
the orosion hazard is of great imporbtance, Leovel to ncarly lovel land has no
limitation, gently sloping land has a mederate limitation, waile land with slapes
siteeper than 8 percent has been given a very severe limitation end is considered
unsuited. With irrigation, ratings are similar, except that gently sloping land

provides a scvere limitation,
Transplanted zman, The same ratinzs apply as for transplanted aus,

RELEI A ey

Peorennial crops. lost perennial crops, particularly tree crops, provide a

good ground cover which protects the soil offectively agzinst erosion., Slopes of
up to 8 percent do not nrovide g limitation, while slight, moderate, mevere and
very scevere limitations hgvc becn assigned to increasingly stecper slope classes.
With irrigation, all land steeper than 8 percent has been considered unsuited,

while slopes betwcen 3 and 8 percent have bcen assigned a severc limitations

5¢12 Climate

Dryland rabi crops. In climates with a long dry season, rabi crops have been
&iven a slizht limitation, When irrigation water is available, climate (meaning

rainfall distribution) is not a limitatione

Boros The carly start of the rains in cagtern Districts, coming before bore
is harvested, provides a slight limitation (mainly for HYVs, which are hzrvested

later than local varieties).
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Broadcast wetland kKharif crops. Arcas with a relatively long éry scason

have becn assigned a moderate limitation since the sowing time of these crops is
often delayed by drought, intcrfering with optimum rotations, Weticr central and
eastern arcas have been given a slight limitation because hcavy rainfall, high

humidity and cloudincss rcduce yields below owvtimum,

Iransplantcd aus. It has been considered that, under traditional management
without irrigation; tac present trend is for farmers to go for transplanted aus
rather than for transplanicd aman. In climates with a long dry scason, trensplanting
of the aus will be late and will prevent the cultivation of a second, high-yielding;
transplanted rice orop. Climates with a short dry season do not carry any limita-
’sion; nor do those with Irwvigzkium modiuwn dry scasohs for local varicties and LIVs.
Climates with a long dry scagon have veen given a moderatce limitation for looal
varicties and LIVs, HYVe have been given slight and moderate limitations respectively.
for medium and long dry season climates, With irrigation, therc is no limitaiion;

except in the wetter cast,.

Dryland kharif cropse. Since these crops arc grown during the monsoon season,
they are not affected by rainfall distribution as such. However, the heavy rainfall,
cloudincss and high humidity provide management problems and limit yields: severe,
moderate and slight limitations have been assigned respectively to arcas with

long, medium and short r=iny geagons.

Transplanted aman. Two cases nced to be considercd:
a) ‘transplanted aman as a single crop, without consideration of its place in a

crop rotation (symbol T);

b) transplanted aman as a component of a kharif crop rotation, cspccially +4,auge

teaman ( symbol U),

In the case of T, no, slight and moderatc limitations have been ascribed to
climates wherce the rainy scason is, respectively, more than 6 months, 5-6 months

and less than 5 monthse

In the case of U, slight, moderatc and scvere limitations have boen given
to climates with rainy seasons morc than 6 wonths, 5~6 months and less than 5

months respectively.
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With irrigation, there is no climatic limitation in either case.

Perennial crops. A& slight limitation has been assigned to olimates with

a long dry season.
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6o EXAMPLE OF HOW TC CALCULATE LAND FACTOR RATINGS

In this chapter, the method of calculating land factor ratings is demonstrg-
ted by working through a particular example. First, the representative soil
profile description for the sclected soil, Farebari series; is given, extracted
from the Appendix section of the Thakurgaon soil survey rcport (3). Then, each
of the land factors is considered in relation to the definitions given in
Chapter 6 in order to demonstrate how individual land factor ratings are arrived
at. The resulting lard factor formula, comprising the ratings for each of the 12
land factors considercd, is then ready for assessing the suitability of individual

land use types or crops, as described in Chapter 8,

Scries : Farabari (Thakurgaon soil survey report),
Physiography : Very gently sloping picdmont ridge
Land use : Aus~transplanted aman

Drainage : Poorly drained, seasonally flooded up to 1 foct decp for about 2 months,

Remains unsatureted for about 6 months in the dry season.

Apilg 05 inches; olive grey (5Y5/2) moist to grey (5Y6/1) dry with few fine
and medium distinct yellowish brown mottles; silt loam; massive, bresking
into coarse and medium angular clods; friable, slightly sticky, slightly
plastic; common fine and very fine tubular pores; abrupt smooth boundary;

PH 5,63

Ap2g 57 inchesj; olive grey (5Y5/2) moist with common fine distinct yellowish
brown mottles; silt loam; massive; firm, slightly sticky, slightly

plastic; abrupt smooth boundary; pH (6.5);

B21 T=17 inches; dark greyish brown (2.5Y4/2) moist with few fine faint dark
yellowish brown mottles; clay loam; strong coarse prismatic; firm, sticky,
blastic; continuous moderately.thick grey gleyans along vertical ped
faces; many fine and a few medium tubular pores; clear smooth bowndarys

o 6.5;

B22 17~28 inches; dark greyish brown (2.5Y4/2) moist, common fine faint @ark
yellowish brown mottles; silt loam; strong coarse prismatic; friable,
sticky, plastic; continuous moderately thick grey gleyans along vertical
ped faces; many fine and few medium tubular pores; clear smooth boundary;

pH 6.8:
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B3 26-42 inches; dark greyish brown (2.5Y4/2) moist, common fine faint dark
yellowish broun mottles; silt loam; moderate coarse prismatic; friable,
sticky, plasiic: hroken thin grey gleyans along vertical ped faces;

many fine and few medium tubular pores; abrupt smooth boundarys oH 6.3;

c 42~55 inches; light brownish grey (2.5Y6/2) moigts loam; massive; very

frisble, slightly sticky, slightly plastic; pH 6.3.

Note: 78 figures given in brackets were recorded in the field using a

Hellige~Trucg test kit

These soils are flooded by rainwater up to 0.5-3 feet deep for 1~3 months in the
monsoon sesson. They are msinly used for aus followed by transplanied aman.

Sometimes, millet or jute rcplaces aus.

Thickness of the solum ranges from 20 %o 45 inches. Topsoil varies from
grey to brownish grey, sometimes dark greyish brown, and fromi}oam to clay loam.
: - )
In the 3 horizon, toxture is usually clay 1own,000aSidna11y/ is silt loam;
mottles may be few or common, sometimes many; structufé.may be moderate or

strong. Buried, dark-coloured topsoils occur in some profilcs below about 25

inches.,

a. Permeability

Laboratory data are not available and the table must be used. & ploughpan
(4p2 horizon) is present; therefore, only the profile betweca 7 and 50 inches
should be considered. The alluvium is of non~Gangetic origin, medium and
moderately fine textured, relatively well structured and porsus, On this basis,

permeability should be rated as 'moderate' and the scil e rated "p1t,

b. Effootive soil depth
4 ploughpan is present, but consistence iz only described as firm;
therefore; a 'G5' rabing does not apply. Calculation of the effective depth is

as followss=
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0-5 in, * cocfficient of 1 1%x5=75
5-7 in, : coefficieat of 0.75 0.75 x 2 = 1.5
7-17 in. @ cocfficient of 0.75 0675 X10 = T45

17-28 in, : coefficient of 1; friable and plastic

are contradictery, but silt loam texturc

indicates 1 and not 0.75 1Tx11T= 11
2042 in, : as 17=28 1 x4 = 14

42~50 in, : coefficient of 1 1x8= §

—a

Total: 47 inches

- TR, s

" The soils falls within the 35-48 inches clags,; soils given g 'dl' rating,

c, Available moisture nolding capacity

Parent material is 01d Himalsyan Piedmont alluvium, so the figures in colwmn

1 of the table should be uéed, Vizam

0~5 in. : silt loam 5 x 0.32 = 1.60
5~7 in, : silt loam 2 x 0.32 = 0.64
717 in. : clay loam 10 X 0,26 = 2,60
17-28 in, : silt loam 11 x 0432 = 3.52
20md2 in, : silt loam 14 % 0432 = 4448
42~47 in, : loam 5 x 0430 = 1,50

Dotal  =akde 3

This btotal falls within the class 12~16 inchas, so an 'm1' rating is given,
Note that a depth of 47 inches, corresponding to the cffcctive soil depth, and

not 50 inches has been uscd as the lower boundary for the calculation,

d. Nutrient availability

Farabari scries is developed in medium to moderatcly fine fexturcd 0ld
Himalayan Piedmont alluvium, there arc no indications of ferroiysis, and the
series belongs to the Haplaguepis, Therefore, the nubriont aveiliability rating

ig t'nCt,

e, Poil reaction

All horizons coxcept tiac Ap2g show the laboratory rcaction, These vglues should
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be increased by 0.5 and 1.0 for topsoil and subsoil/substratum respectively, vize=

O~5 ine 5 546 + 0,5 = G4t 5% 641 = 3045
5-T in, : 2 x 65 = 13,0
e
(435 2 7) x 2 = 12,42
T=1T ine : 6.5 + 140 = 745 10 x 745 = 7540
17=24 ine : 648 + 1.0 = 7.8 T x T.8 = 5446
06

(129.6 -:- 17) = 7.62

Soil reaction is : (12442 + T462) -: 3= 64,68, It falls within the 5.6~T43

class, so is given an 'a0' rating.

f. Soil salinity

3

From the chemical analyscs - ECe x 107 is 0445 ~ it is clear that the series

ig non~saline throughout and so should be rated 's0'.

&+ Topsoil consigtonce
The scries has a mineral surface solil with toxture ranging from loam to
clay loam; topsoil consistonce has been described as friasble and slightly sticky

and slightly plastic. Tillage problems are not expected, therefore, The rating

ig *toOf,
h. Drainage

Environmental characteristics indicate that all soils are seasonally flooded
and that flooding lasts for about 1 to 3 months. This indicates that the soils
arc poorly drained but free from flooding well beforc mid~November. On these

grounds, the series is rated 'wif,

i. Depth of inundation

It is stated in the environmental characteristice that the series is flooded
by rainwater up to 0.5 to 3 feet deep. Some soils, therefore, will be flooded.
'i{? and
less than 1 foot deep, others betwcen 1 and 3 fect, Since both/'i2! ratings are

possible, the series must be rated 'ift,

Applying the 25/75 percent distribution formuls described in Chapter 4,

Section 9, paragraph (v), if the serics occupies 30 percent of a soil association
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covering 100 square miles, '11' soils would cover an arca of 100 x 0430 x 0.25
square miles, and 'i2' soils 7100 x 0.30 x 0,75 square miles : i,e,, 7.5 and 22.5

square mliles respectively.

jo Elood hazard
Both the cnvironmental characteristics, the phase designations and the
physiographic position indicgtc. that Farabari scries is not subject to any

flood hazards. Therefore, it should be rated '£0t,

ke Slope
The series is located in nearly level areas im on lower slopcs of ridges.

Obviously, it should be rated ?e0t,

1. Climate
The series is located in the Thakurgaon District, The climate there has a
relatively long dry scason and soil is reted 'c2! (cxcept for t.aman following

aus, wherc it is rated 'c3').

me. Land factor formulg

The Farabari series, ag described in the Thakurgson report, has the

following land factor formulag te

p1 41 m1 n0 a0 sO t0 w3 i6 £fO €0 c2. This can be ‘translated! - ag i

p1 ¢ moderate permeability

a1 : decp with friable to firm consgistence

m? ¢ high available moigture holding capacity
n0 : rclatively high nutrient availability
a0 : medium acid to neutral

s0 : non-saline

t0 : no tillago problems

w3 : poorly drained but ncit slow dréining

ié : veory shallowly and ghallowly flooded

frece foon £1n00 hansards

£0

.-

e0 : level and ncarly lovel position

¢2 : short rainy scason, long dry scason
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7. SOIL-CROP SUTTABILITY RATING

In order to determine the suitability of a soil for any of the land use
types or individual crops, the total number and degree of limitations, as provided
by she land factor classes, must be determined, Five degreeg of limitation have

been recognized i

0 - no limitation, representing the most favourable condition;

1 =~ slight limitationj

2 = moderate limitation;

3} ~ severe limitation;

4 - very severe limitation; the soil is unsuited for the land use type or orop

under consideration alt the specified level of management,

The degrees of limitation repregented by individual land faotor classes
for the land use types and a large number of individusl crops are shown in
Tables 84 and 8B. Rather than let the suitability depend on the most severe
limitation —~ independent of the number of limitations ~ the latter has also been
taken into account. This means that, for example, a soil with five or six slight
limitations will receive g lower suitability rating than a soil with only one
moderate limitation. Cn the otier hand; the suitability of a soil will never be
higher than its most severe limitation: i.e., a soil with one severe limitation
will never be rated as moderately or highly suited, The relationship between soil

suitability and the number and degree of limitations is set out in Table 7.1

Five soil suitability classes have been distinguished, vize-

S1 ~ high suitability: the soil has no significant limitations and, within

the constraints of the kind of management specified, hss a high potential

productivity.

82 - moderstie suitsbility: he soil has a number of slight and/or moderate

limitations that render it potentially less productive than seoils in

class 81

83 - low suitability: the soil has a number of slight, moderate and/or severe
limitations and its potential productivity is significantly less than
soils in class S1. Within the constraints of the specified management, the

productivity of the soil can be improved by relatively simple measures,
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~ very low suitability: She soil has a number of slight, moderate and

severe limitations and its potential productivity is very low, ¥Within
the constraints of the specified management, the productivity of “he

soil ig difficult to improve.

-~ no suitability: $the soil has a large number of limitations, usually

including one or more very severe limitations. The potential productivity
is very low and the soil generally is not wvscd for the land use type or
crop uwnder consideration. Within the constraints of the specified kind of

manggement , productivity cannot be improved,

In order to demonstrate how to determine the soil suitability classes, an

exanple is worked through below. The example is that of Farabari series, Medium

Highland phase, uscd in Chapier 6 for demonstrating how to determine land factor

classos. 12 sgevyewxmxxim sectica m of that chapter, the land factor formula for

that soil was shown to be:

»1, 41, m1, n0, a0, s0, t0, w3, i6, £0O, €0, c2.

The relationship betwecn those land factor classes and limitations for

land uge types and individual crons is shown in Tgbles 8f,1-8 for non~irrigated

crops and in Tables gp,4.8 for irrigated creops. The procedure is as followse-

Te

2

3

For the selected land use type or crcp, turn to the appropriate table of
Table 84 or 8B. For our example, we will take rabi &ryland crops under
non~irrigsted conditions: i.e., in Table 84,1, the column under 'R' in each

block wnder the relevant limitation number,

For the permeability land factor, the class is pl. Under limitation column
number 1, the first line 'p' has O under R, In other words, permeability
class 1 does not provide any limitation for dryland rabl crops under nofi~

irrigated conditions, Write O against the symbol pl on a waxksk workesheet,

Wext, follow thc same proccdure for the soil depth land factor. Tho class given

is d41. Under the limitation column number 1, the sccond line 'd' has the

number 1 shown under R, That mcans that soil depth provides a slight limitation

for dryland rabi crops without irrigation. Record 1 against d] on a work-sheet.,
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. Pollow the same proccdure successively for the remgining land factors m to c,

recording the degrec of limitation for each factor in turn.

In the case of i (inurdation), i6 indicatcs that i1 and 12 ratings have to be

detcrmined separately, as instructed inCrapter 4, section 9(v)s In $hiz case,

tre retings are ag follousim

~ i1 (very shallowly flooded land): O (= no limitation).

~ i2 (shallowly flooded land)

: 0 ( ditto Y.

Record thesc ratings against the symbol 16, as shown below.

When all the limitations have been assessed, the list will appear thus :

Land clase

p1
d1
m
n0
al
s0O
t0
w3

16-i1

f0
el
c?

Limitation
- 0
-1

- 1

- 0

- 0

- 0

- 0
-1

- 0  i2-0
- 0

- 0

- 1

Add the number of occurrences of each limitation rating and cnier into a table

below the list,; as follows:—

Limitation class

4x0
3x0
2x0

1 x4
0x8

(for both i1 and 1i2)

Refer to Table Te1s 4 soil with four 1 ratings appears against 'Modcrate

suitability (S2)'. Therefore, Farabari scries, lMedium Highland phase, is rated

in suitability class S2 for dryland rabi crops without irrigation,

Follow thc same procedure for determining the suitability for other land use

types or crops.
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In the case of transplanted aman, this crop has fto be considered both as a
single orop and as a component of the common gus—t.amen rotation,.
- 45 a single crop (T), the climatic rating c2 has a limitation 2: i.ca,
Table 84,1, line c, limitation column 2, crop T,
- Following eus, the crop (U) would have a limitation 3: i.c., Table 84.7,
line 'c for U', limitation column 2, crop T,
The full list of limitations for transplantecd aman without irrigation would
acoordingly be:
z g
pt -1 -1
a1 -0 -0
mt -0 - 0
m0 -~ 0O - 0
a0 =0 - 0
s0 =~ 0 - 0
0 =0 - 0
w3y =0 - 0
i6~i1 - O iz2=2 it= 0 i2-2
f0 =0 ~ 0
e0 -0 - 0
2 = 2 -3
c for U
The numbers of occurrcnces of cach limitation rating arc thus i
(i), 2(i2) ulin) uli2)
Limitation class 4x0 x 0 x 0 x 0
3x 0 x 0 x 1 x 1
2 x 1 x 2 x 0 x 1
1x 1 x 1 x 1 x 1
0 x10 x 9 x10 x5
Referring to Table 7.1, these limitations would provide the following

sultability classes =

~ T(i1): 2x 1, 1 x1 = 82
- T(i2): 2x 2, 1x 1 = 83
- U(it): 3x 1, 1x 1 = 83

- U(i2): 3x 1, 2 x 1,1 % 1= 83
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It is emphasized again that; at present, the soil suitability ratings cannot
e related directly to specific crop yicld classes. However, within each specified
level of management, the range from 571 to N indicates a decrease in goil suﬁ.tability,
with the hi-hest yield potential expected to exist in soils rated as 871, The range
in yieclds under traditional management without irrigation is expected to be
narrower than in the case of management with irrigation. Therefore, $1 rabings
under traditional management with irrigation would normally be expecied to indicate
a higher potontial yield than 81 ratings under traditional management without

irrigatione



Table 7.1 : Relationship between land use suitability and number and degree of

- 5] -

limitations
Soil nunber and degree of
sultability limitations
high suitability all O

(81)

moderate suitability

(82)

low suitability
(83)

very low suitability
(s4)

no suitability
(¥) -

ok, R WP Wy

A 8 T R N A B T

one 1, rest O
two 1, rest O

three 1; rest O
four 1, rest O

one 2, rest O

one 2,.one 1, rest O
one 2, two 1, rest O
two 2; rest O

five 1; rest O

six 1, rest O

one 2, three 1, rest O
one 2, four 1, rest O
two 2, one 1, rest O
two 2, two 1, rest O
three 2, rest O

one 3, rest O

one 3; one 1, rest Q
one 3, two 1, rcst O
one 3, one 2, rest O
one 3, one 2, one 1, rest O

geven 1, rest O

eight 1, rest O

nine 1, rest O

one 2, five 1, rest O
one 2, six 1, rest O
two 2, three 1, rest
two 2, four 1; rest
three 2, one 1, rest
three 2, two 1, rest
four 2, rest 0O

one 3, three 1, rest O

one 3, four 1, rocst O

one 3, one 2, two 1, rest O
one 3, one 2, three 1, rest O
one 3; one 2; four 1, rest O
one 3, two 2, rest O

ane 3, two 2, one 1, rest O
two 3; rest O

twe 3, one 1, rest O

[eNoNoNe

all other combingstions




- 52 -
8. DEGREES OF LIMITATION

Degrees of limitation provided by individual land factor classes for specific
land use tyves and crops have been set out in Table SA/igz;irrigated conditions
and in #kg Table 8B for irrigated conditions. While the lard factor classes arc
rather fixed and difficult to change, the limitalions can be changed quite easily
and should be changed if and when new informaticn about particular crops comes
4o hand, As pointecd out earlier, limitations have becn assessed subjectiveiy and ,
unfortunately, cannot at thie stage be expressed in terms of yield reduction,

When considering limitations for soil suitability assessments, the procedure set
out in Chapter 7 should be followed in rost cases. However, there are a number of

impertant oxceptions which should be applied whenever relevent. These are

indicated below.

a) When evaluating soil suitability for transplanted rice land use types and
individual crops (i.¢s, boro, transplantcd aus and iransplanted aman), all
the permeability (p) classcs should be given a 'Q' limitation when the soil
has a 'd5' rating and is located outside the Ganges floodplain physiographic

unit,

b) If the soil has a 'w5' rating, all the permeability classes (p) should be

given a '0' limitation for all land use types and individuel cropss

¢) When evaluating soils with an 'i6' rating, it is necessary to consider both
the limitations of the 'i1' and 'i2' ratings, as explained in Chapter 4, When
calculating areas of suitsbility classes, the area occupied by a soil rated
as 'i6' is split in such a way that 25% is assigned %o the 'i1' rating and

75% to the 'i2! rating,

d) When evaluating soils that have z rating combination of 'w2' and 'if! for
trangplanied aus and aman under traditional management without irrigation,
the suitability reting of S1 should be increased by one unit to 52, cxcept

when the soil has g 'd5' rating,




°)
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When evaluating soil suitability under tradifionzl management with irrigstion,
the suitability rating of soils with an irregular relief, man~made, narrow
extent or terraced phase should be increased by one unit : i.e., S1 becomes
S2: 82 becomes S3; ete. Soils that have heen placed in the oroadly and.closoly
dissected phascs will have their suitability increased by 2 units: i,e., S1
becomes S3; S2 becomes S4; eto. Qbviously, double counting should be gvoided

in cases where, for oxample, terraced phase soils ococur on a broadly disscected

landscape.
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d rabi crops under traditional management

Table 8A.2: Relationship between land factor classes and limitations for individual drylan

without irrigation
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Relationship between land factor classes and limitations for perenniasl crops under traditionzl manggement

without irrigation

Table 8A. .8
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Relationship between land factor classes and limitations for individual dryland crops under traditional

menagement with irrigation

Table 8B.2 -
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Relgtionship between land factor classes and limitations for individual perennial crops under traditional

management with irrigabtion
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Code for perennial crops :

1/ If irrigation water is not saline, use 's0' rating.
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