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PREFACE

The Department of Soil .Survey, Ministry of Agriculture and
Forests, Govt. of the People's Republic of Bangladesh,carried
out: the soil survey and prepared this .report as an adjunct to
the Nabaganga Integrated Land and Water Use Study, under the
Bangladesh Water Development Board. This was undertaken as a
consequence to the request made to the Ministry of Agriculture
and Forests by the Chief Engineer, Pl;pning-I, BWDB, as per
advice of the Project Manager, Tippetts-Abbett-McCarthy-
Stratton/Consociates International Limited,Consultants to-the
project.

All expenditure, concerning salary and allowances of the
personnel, field equipments and soil analyses, were borne
by Department of Soil Survey while the Consultants provided
vehicles, bore costs of fuel for departmental vehicles, of
other incidentals & publication of this report.

The report consists of two volumes. Vol-I comprises of
information cn the general environmental conditions of the
gurvey area, general description of soils, description of
soil mapping units, factors controclling agricultural use of
soils, present land use and soil potentiality in terms of
land capability and crop suitability.

The interpretative map, showing proposed land use at the
end of the Vol-I, has been pre¢pared by T#MS.

Vol-II includes a correlation of the soils with the U.S.D.A.
soil classification system, technical description of indivi-
dual soil series and chemical and physical analytical data
with interpretation.



Al,
Al.l
Al.2

A2,

Al

Al.1
A3.2
Al.3
A3.4

Aq.

A4.1
A4.2
A4.3
R4.4
A4.5

AS.

AS5.1
A5.,2
AS5.3

AS5.4

CONTFNTS

Soil Genesis and Classification
Soil cenesis
Soil classification

Soil Series Description

Analytical Data

Analvtical methods

Summary and interpretation of analytical data
Tabulated analvtical Adata on diffarent soil series
Data on water sample analyses

Soil Moisture Data

Introduction

Analytical methods

Infiltration

rield permeability

Laboratory hydraulic conductivity data:
ronstant head method

Aaro-climatic Data

Genzral climatic data

Dispersion of monthly and annual rainfall
Probabilitv of rainfall exceeding specified
amounts in any month at .Jhenida

Probability of rainfall exceeding specified
amounts in any month at Maaura

Glossary

References

TABLFS

Correlation of soil series and land types in the U.S.D.A.
Soil Taxonomy and the general soil types of Bangladesh

Comparison between oraanic carbon contents (\) and
texural class

Paceo

001
0ol
004

008

065
065
066
070
n79

ORN
0RO
080
0R]
081
0R4

092
02
0n3
0ra

noj

095

100

007

066



25.

26.

27A.

27B.

28A.

28B.

29.

30.

ii

Comparison between orqganic carbon contents (%) and
80il wetness

Hydraulic conductivity values (constant head method)

Infiltration data for topsoils during dry season

Infiltration data for subsoils during dry season

Infiltration data for topsoils during monsoon season

Infiltration data for subsoils during monsoon season

Field permeability data during dry season

Field permeability data during monsoon season

FIGURE

Textural Triangle

084

086

087

088

089

030

091

067



1.1

Al. ©OI1, GEMLDSTS £ CTASSIFTICATICM

So1l Genesi::

211 the soils of the survev ¢ ¢a, excent for minor areas of peat so5iis in the
south, are developed in calcareous Canqgrs sediments derosited in different
times of the recent geolegical age (29). tUnder the influence of *he prevailing
Tropical *'onsoon climate vith alternate rropmunce” wvet and dry seasons, the
rate of soil developrent is rather rapid.

The high temreratures and seasonal high rainfall, creatino alternats oxidation
and resuctior conditions, in assnciation with vigorous hiotic acrivity enhance
the rate o° hoth chemical and biochemical weathering as well as mecranical homo-
genization of the loose alluvial surface derosits to form soils. Soils thu~«
vermet show Adifferent properties due to the differences in texture, mineraloagy
an? aae of the soil parent materials and “rainage conditions as influenced bv the
toregravhy,

Farent materials of varying ages, textures and drairage conditions occur in the
somevtat cornlex landscabes of the both vouny and old Canaes meander floodplain
’ J

areas,

The sruvey area, in generval, 1s underlain by mediurm tn fine texturer, calcareous,
lcase anges alluvial sediments. Hainly hiahly silty, medium to rmoderately fire
ane some noderately coarse to coarse textured, moderately calcareous, fresh allu-
vial deposits cc tur on the yvourq alluvial lands or charlands comprising narrow
rislges, .nter-ridge derressions and infilled ~hannels and lying within and adjoin-
ing the active river channels. ©Cn somevhat ol<.r landscanes, silt loam and silty
clay lcarm sediments nredorinate on ridges, while more clayey deposits occur in
pasins and infilled channels. ©n the ¢id floodplain areas, rost of the basins
and ir.€ille” charnels and large parts nf the lower ridge sites and inter-ridge
depressicns are underlain by one to several feet thick lavers of heavy clays.
fand; deposits soretimes underlie the older s=diments rather at shtallow depths,
particularlew around ridge areas and locallv occur also at the surface occunying
small areas on ridges.

Dear neat devosits lozally occur in some of the old, kroad cut-off meander loops
in the extreme southwest. These organic deposits, mostlv derived from aquatic
arasses and reeds, are deposited in the closed and perennially wet deep depre-~
ssiors. They are usually hiaghly calcareous as a result of secondary accumulaticn
0f cartonates washed down frorm *he surface layers of old Ganges sediments occupy-
ina the ridaes and shallower hasins that drain into these closed Aepression sites.

“ineralogical aralyses of the sand fractions* show that Ganges sediments in
general contain, like other m ‘or floodplain deposits of the country, large
amounts of weatheratble rinerals. Thev include larqe amounts of feldspars (both
alkali and rlagioclass varieties) and micas (hoth biotite and muscovite). Unlike
other floodplain deposits, they also include considerable amounts o, dolomite an.
calcite (9), which accourt for their calcareousness. The clav mineraloqgy of

* Samoles analysed were collected from areas lying oursi?e the survey area (9).
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Peat soils occupying small areas of depressions occur in some hroad and deep
cutnff channels and overlie 3anges sedirents at a variable depth. Thay are
develoved in partly decomposed aquatic grasses and reeds under anaerobic con-
ditions in perennially wet or flooded depressions. They are mainly mucky peats.

Soil Classification

A provisional classification of the soils of the survey area 1s given in Table
23. This classification is tentative and subject to change, since it is not

vet supported by adecguate analvtical data and alsc the existing classification
system is still of provisional nature. 7n addition, some of the soils show
features which have apparentlv not heen renmorted so far outside Rangladesh, e.g.
the prominent ped cutans observed in floodiplain soils, and so are not raken into
account in the existing classification svstem.

The soils have been classified in terms of the U.S.D.A. Soil Taxonomy (25). It
mav be mentioned that not all the soils fit satisfactorily within this classi-
fication system. Difficulties in placing particular soils will he commented on

below.

Most of the topsoils have characteristics Jderived from continuous rloughing for
rice and other crops and alternate seasonal watting or flooding and drying out.
The cultivatet topsoils are usually firm *o verv firm rassive or cloddw. Some of
ther are alared or show 1ron stainc alona root channels and at the hase of the
rlouchpar, where puddling 1s a common practice for transplanted rice cultivation.
¥ost of these solls, having a dark grev or paler moist matrix colour, are classi-
fied as the ochric epipedons. Some topsoils meet some of the reauirements for
moliic epipedons, but rostlv have massive structure or he, .1 reds. For the pre-
sent, the acuic properties of this laver have been ignored in classifying thre
soils.

The identification of the subsoil has been given most of the attention in clasci-
fying these floodplain soils. Several of them show strong prismatic and/or blocky
structure in the subsoil with prominent cutans (glevans) along the ped faces and
pore walls. They usuallv have the same colour as the topsoil: mostly olive-grey,
¢-eyish brown, dark grevish brecwn or dark grey. They are generally thicker than
true clay skins (argillans) and appear to develop verv rapidlv, as they are alsc
observed in the young floodplain soils. Thin sections of similar scils from Dacca
district showed that large amounts of particles of silt size occur in such cutans
in which the clay particles also lack pProper orientation. They mostly represent
flows of tonsoil materials that moved Aown along the cracks and pores with the
floodwater. These 'flood cutans', usuallvy gleved and hence also “nown as the
'glevans' are not reaarded as true cla' skins or argillans.

Some of the old flood: lain soils show a marked increase in ciay contents in thea
subsoil compared to the topsoil and substratum. This may be due to the original
differences in alluvial deposition. However, this phenomenon along with some
casas of broken texture needs further investigation to confirm the avidence re-
garding any secondary clay accumulation by horizontal washing, or vertical trans-
location or insitu formation of clays.
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Cambic B horizone are recognized on the evidence of destruction of alluvial
stratification by biotic mixing, development of prismatic and/or blocky structure,
usually with the ped coated bv the gleyans or flood cutans and oxidation inside
the peds.

The soils of the survev area havina a cambic B horizon are classified as the
Inceptisols and fall mainly within two great agrouvs: Haplavuepts for the domi -
nantly grey soils having acguic moisture regime and Ustochrerts for the dominantly
Frown soils having ustic molsture ragime.

The Typic Haplaguepts include soils with more than 60 percent grey as the matrix
colour. Soils with brown colours covering more than 47 prercent of matrix are
classified in the Aeric subgrour. The proportion of oxidation colour is variable
in some soil series; where this prorertior fluctuates on both sidas of 40 percent,
it is not rractical to Jdifferentiate soils of Twpic and Aeric subgroups irn seba-
rate series.

Some floodplain soils classi‘ied as the Haplaquepts, have sore properties common
to all Vertisols. Some of the Batra, Renapol. Gangni, Chior an Magura soils
have 37 percent or more clay usuallv in all lavers down to 27 1n~hes and wedqge-
shaped structure or rrominent slickensides, !ut often are not found to have cracks
as wide as 1 cm at a depth of 20 inches below the carface. This is probably mainlv
due to the interference of thorough drying of the subsoil bv the mulching effect
of the plouahed topsoil. This prevents the development of sufficiently deep and
wide cracks in tnese otherwise heavy clav soils to auall fv them as Vertisols. Some
of these soils having such deep and wide cracks may be regarded as Chromusterts or

Pellusterts, dependinog on the matrix colour in the subsolil.

Haplaguepts having a thick surface (locally also includirg part of the sub-surface)
horizon with very dark grevish brown or darker moist matrix colour and high base
saturation ( / 50 percent) mayv be classified as the Mollic Haplacuevts. These
soils, mostly being finely structured clays, usually have hard to axtremely hard

peds when dry.

The strongly oxidized, calcareous soils with moderately well drainage conditions
lack aauick profile characteristics to be classified as Haplacuepts. These soils
with an ochric zpipedon and free lime in the profile, having an ustic moisture
regime are classified as the Ustochrepts. The imperfectly drained soils having
some grey mottles within 30 inches of the surface are reaarded as the Aquick Usto-
chrepts, while the thoroughly decalcified soils as the Aguic Udic Ustochrepts.

Raw alluvia ard very young soils of the young floodplain, usually stratifiec
within 10 inches of the surface and any other coil, part:.cularly some of the
almost psrennially wet soils, not sufficiently structured to be regarded as
Inceptisols, are classified as Fntisols. The fairly oxidized, moderately coarse
to medium textured soils of the sandy and silty Ganges alluvia, Pangsa and Rayna
series are classified as the Aeric Fluvaquents. The graeyer soils should ba

Typic.
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The organic soils of Satla and Rajair ser :s have been classified as the Histols.
These almost perennially wet, Partiallv decomposed peat soils may be classified
with the Medihemists. The soils of Satla series with a water layer within the
control section may be regarded as the Hydric Medihemists, other soils without
the water layer are either Fibric or Sapric Medihemists, derending on the state
of decomposition of the oraanic matter. The shallower peat soils of Rajair
series are regarded as the Fibric or Sapric Terric Medihemists.

The soils of the survey area have also been correlated with the genaeral soil
tvpes of Bangladesh (6). The very young stratified soils have been regarded

as the Calcareous Alluvium. The older fine textured soils of Amjhupi, Gangni,
Garuri, Ghior, Ishurdi, Kumarkhali, Mehendiganj, Pakuria and Ramdia series,
having carbonates throughout the profile or at least in the substratum occur-
ing within 48 inches of the surface and moderately to stronyly developed pris-
matic and/or blocky structure in the subsoil with dark are’’ to dark greyish
brown matrix or at least flood coating colonrs, are classified as the Calcareous
Dark Grey Floodplain Soils. The similar soils of Baradi, Batra, Benapol, Maqura
and Mahespur series with thoroughly decalcified profiles are classified as the
Noncalcareous Dark Grey Floodplain Soils. The more brown soils of Darsana,
Gopalpur, Paksey and Sara soils, having carbonates throuahout the profile or at
least in the substratum are regarded as the Calcareous Brown Floodpiain Soils,
while thte similar soils of Mominpur and Patkelpota series with noncalcareous
profiles as the Noncalcareous Brown Floodplain Soils. The greyar, calcareous
soils of Rasulpur series have tantatively been classified with a newly suggested
unit for the general soil types - Calcargous Trey Floodplain Soils. The organic
soils of Rajair and Satla series are Peat Soils.

ii
25. Comparison betwee.a orgaric carbon contents (%) 068
and soil wetness
26. Hydraulic conductivity valuas (constant head method) 084
27A. Infiltration data for topsoils during drv season 086
278 Infiltration data for subsoils during dry season 087
28A. Infiltration data for topsoils during monsoon season 088
28B. Irfiltration data for subsoils during monsoon season 089
29. Field purmeability data during dry season 090
30. Field permeability data during monsoon season 091
FIGURE

4, Textural Triangle 067



Table 23

Correlation Ot Soil Series And land Types In The USDA Scil Taxonomy And The General Soil Types (i 3angladesh

Order _ Suborder

Great groups Sub-gqroups Soil series, variants, land types General soil types

Fntisols Aquents

Fluvaquents

Aeric Fluvaquents Pangsa (1,2), Rayna, Sandy Ganges Calcarecus Aliuvium
Alluvium (1,2}, Silty Ganges Alluvium (1}

Incep- Aquept s Haplaquepts Typic Haplaquepts Jhenida (3,4), Kasiani (3,4) Noncalcareous Dark Grey Floodplain Soils
tisols Rasulpur (3) Calcareous Grey Floodplain Soils (11)
Aeric Haplaquepts Darsana (5), Gooalpur (5), Kumarkheli (6} Calcareous Brown Floodplain Soils
Amjhupi (6), Gan3yi (6,7), Garuri (6), Ghior Calcareous Dark Grey Floodplain Soils
(6,7), Ishurdi(6), Mehendiganj, Pakuria(6,7)
Baradi (5), Batra (6,7), Ranapol (6,7), Noncalcareous Dark CGrey Floodplain Soils
Benapol, calcareous topsoil variant (6,7)
Mollic Haplaquepts Maqura Noncalcareous Dark Grey Floodplain Scils
Mahespur (8), Ramdia (8) Calcaroous hark Grey Floodplain Soils
Ochrepts Ustochrepts Typic Ustochrepts Paksey Calcarcous Rrown Floodplain Soils 8
-3
Aquic Ustochrepts Mirpur, Sara, Sava, mado land variant, Calcareous Rrown Floodnlain Soils
Sara, noncalcareous topsoil variant
Acgutle thite Ustochrepts Mominpur (9}, Patkelpo:. Noncalcareous Rrown Floodplain Soils
tinto- Hemists Medihemist Hydric Medihempst s Satla (1) Peat Soils
e Fibr e Tertic Rajair Peat Soils
Medihamast s
Hotan 1 Groever :orls are Typire Fluvaquent s,
DL Coarse-textured soils are Typice or Aeric Peamraquents.
1. Toils with browrer subsoils are Aeric Haplaguepts. Browner Rasulpur soils are Calcareous Rrown Floodplain Soils.
4. Sotls with thick very dark qrey or very dark oreyish brown topsolls are Mollic Haplauuepts.
5, Hrowner soils are Aguie Ustochrepts,
6. Greyer sotls are Typie Haplaquopt s,
7. Soils cracking wider and deeper woon dry mav be regarded as the Vertisols., They are either Aquic Udic Chromusterts or Aquic tdic Pellus-
terts, depending on the matrix colou. 1n the subsoil .,
B. Soil= wih paler or thinner surface layur are Typic or Aeric Haplaguepts. Profiles with massive subsurface layer arc Typic or Aeric
luvaguent s,
9, Spils with codarder textares may be Agquic Ust ipsamients.
10. Soils without the layer of water within the control section aro either Fibric or Sapric Medihemists, depending on the staic of decom-
posttton of the peat layer.
11. Thi:z unit was not recoqnized among the aerneral seil typos of Rangladesh (6).
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A2. SOIL SERIES DESCRIPTION

The technical description of soil series and land types that follow contain an intro-
ductory statement regarding the major differentiating features of the soil, a detailed
description of reprasentative profile, available analytical da*a (given in tables in
the next chapter of the Appendix A), statements regarding range in profilea and environ-
mental characteristics, mode of dccurrence of the soil, its distribution and extent and
how it differs from other similar soils.

The numenclatures of U.S.D.A. Soil Survey Manual (24) have been used.

Drainage classes: Four drainage classes have beun recognized irn the surveay area which
are alreadv described in section 2.3 of Part 2 of this report.

Horizon: The horizon decignation given for the representative profiles must be regarded
as tentative, especially in profiles which have only weakly developed diagnostic sub-
surface horizons. The B horizons are regarded as cambic, rather than argillic, despite
the presence of ped cutans in most cases. These cutans are usually thicker than true
clay skins and appear to include particle coarser than clay. They mainly represent thin
flows of topsoil materials under flooded cr puddled condition. The cutans have been
discussed in more details in the chapter on soil genesis and classification.

‘fopsoil, subsoil and substratum: In the introductory paragraph and in the statements on
range of characteristics, profiles have mostly been subdivided into three main layers:
topsoil, subsoil and substratum. These terms have been explained in section 1.9 in

Part 1.

Colour: Colour notations have hean used according to the Munsell soil colour charts
(1€). In horizons where two colours (usually a reduced colour with chroma 2 or less
and an oxidation colour with chroma 3 or higher) are dominant, each occupying about
half of the soil mass, the colours have been described as 'mixed' in the text and have
been indicated with an 'and' in the detailed profile descriptions.

Soil reaction: All soil reactions (pH) given were determined on the dried laboratory
sample, pH figures given within brackets were determined in the field on moist or wet
samples using a Hellige-Truog test kit. The later data have been given mainly where
they differ by more than 0.5 pH unit from the laboratory determination. Mormally the
topsoils or even subsoils become anaarobic when seasonallv flooded or wat and become
aerobic on drying. From nearly neutral reaction under anaerobic condition, the non-
calcareous horizon containing appreciable amount of organic matter, turn somewhat acid
and calcareous horizon turn somewhat ~lkaline on aeration. This seasonal fluctuation
in reaction is mainly attributed to alternate reduction and oxidation of organic matter
and compounds of iron, manganese and sulphur (18).

Phases and variant: Subdivisions of soil series into phase and variant have bean made
based on depth and/or mode of flooding, drainage, river-zrosion hazard, presence or
absence of lime in the topsoil, extent of human disturbance, etz. and the relevant
terms have baeen explained in Part 2 of this report as well as in the glossary given
in the Appendix C.

Location of the profiles described is indicated by a stop number followed by the
number of the aerial photograph (contact or enlarged print) that covered the site of
the profile.

The desciptions ara given in alphabetical order of the series names.




Amjhupi Series

Amjhupi series comprises intermittently to seasonally shallowlv flooded, imperfectly
to poorly drained, silty clay soils developed in old Ganges alluvium. They have an
mixed olive-brown and dark greyish brown subsoil having moderate to strona coarse to
medium prismatic breakirg into anqular blocky structure and continuous to broken dark
greyish brown cutans along ped faces and pores. Their subsoil is either entirely or
in the upper part is decalcified, while the substratum is calcareous.

Typical profila: Amjhupi silty clay, medium highland phase

Location : Stop no. 15/70W-236. Vill. Arjya Narayangur. ®.€, Jhenida,Dt. Jessore
Topography : Lower slope of very gently undulating ridge
Land use : Aus-transplanted aman-fallow
Drainage : Poor. Flooded upto 1 foot for 1-2 months in the rainy season
Depth

Horizon in in. Description

Apl 0-24 Greyish brown (2.5Y 5/2) moist, common fine distinct light olive-
brown mottles; silty clay; massive; very hard dry, firm moist,
sticky and plastic wat; many very fine and few fine tubular pores;
noncalcareous: iron-staining along cracks and root channels; many
very fine and few fine roots; pH 6.1 (6.0); abrupt smooth boundary

Ap2 24-4 Dark greyish brown (2.5Y 4/2) moist, common fine distinct dark
yellowish brown und few fine distinct dark brown mottles; silty
clay; massive; very firm moist, very sticky and very plastic wet:
common very finu and few fine tubular pores; noncalcareous; many
very fine roots; pH 6.5 (6.5); clear smooth boundary

B21 4-13 Dark greyish brown (2.5Y 4/2) moist, common fine distinct dark
vellowish brown and few fine distinct dark brown mottles; siltz
clay; strong coarse prismatic breakina in%:o strong coarse to
mediun angular blocky; firm moist, very sticky and very plastic
wet; continuous moderately thick dark greyish brown cutans along
ped faces and pores; many very fine tubular pores; noncalcareous;
common very fine roots; pH 6.6; clear smooth houndary

I1B2 13-174 Olive-brown (2.5Y 4/4) moist, many fine distinct greyish brown,
few fine distinct yellowish and dark brown mottles; 8ilty clay
loam; moderate coarse prismatic breaking into anqular blocky;
firm moist, sticky and platic wat; broken thin greyish brown
cutans along ped faces and pores; common very fine tubular pores;
noncaicareovus; few very fine roots; pH 6.8 (7.5); abrupt smooth
boundary

[IIB3 174-25 Olive-brown (2.5Y 4/4) moist, common fine distinct greyish brown
and few fine distinct dark brown mottles; silt loam; weak coarse
prisma..c; friable moist, slightly sticky and slightly plastic
wet; patchy thin greyish brown cutans along ped faces; continous
thin tubular pores; noncalcareous; few very fine roots; pH 7.1
(8.0) ; abrupt smooth boundary
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111C1 25-40 Olive-brown (2.5Y 4/4) moist, common fine distinct greyish brown
and few fine distinct dark vellowish brown mottles; silt loam;
friable moist, slightly stickv and slightlv plastic wet; many
verv fine cubular nores; moderatelv calcareous: few very fine
roocs; pH 7.7: abrunt smooth boundarv

IVC2 40-44 Olive-brown (3.5Y 4/4) moist, many fine faint dark brown and few
fine distinct grevish brown mottles; loamy sand; very friable
moist, nonsticky and nonnlastic wet;: noncalcareous; pH 7.7

el 44-50 Light grey (Sv 7/1}, manv fine distinct dark brown and few fine
distinct light vellowish brown mottles; sand: loose moist, non-
sticky and nonplastic wet; noncalcareous; bH 7.9.

Note: pH determined on dried soil samoles in the laboratorv. oH figures given
in brackets obtained on moist soils in the field usinao a Hellice-Truog
test kit.

Range of characteristics

a. Profile characteristics. Toposoil thickness varies from 3-5 inches, colour

ranges from olive-brown to dark areyish brown, occasionally verv dark greyish brown
and texture is usually siltv clav loam, some times silty clav or silt loam. Subsoil
colour ranges usually from olive-brown to dark areyish brown, occasionally from light
olive-brown to greyish brown. Structure ranaes from moderate tc strona, coarse to
medium prigmatic, breakina into anoular blocrv with usually continuous moderately
thick to thick ~reyish brown to dark areyish brown cutans alona ped faces and pores.
Texture of the substratum ranges from medium to moderately fine but occasionally is
moderatelv coarse or fine. Substratum and sometimes also the lower wart of subsoil

are calcareous.

b. FEnvironmental characteristics. These soils are developed on middle or lower par
of very aently undulating to nearly level ridges of the old Ganges meander floodplair
Locally they also occur in somewhat irreqular landscape. Thev are intermittently ve
shallowlv to siiallowly flooded in the monsoon season anc become droughtv in the dry

scaeson.

Four phases have been recognized: Amihupni, highland phase: Amihupi, highland, irre-
qgular relief phase; Amjhupi, medium highland phase and Amijhuoi, medium highland, irre
qular relief phase.

Distribution and extent

These soils occuny about 7,445 acres of land in the project area.

Similar soils

Amjhupi soils differ from Ishurdi soils in having noncalcareous subsoil and from
Jhenida soils in being calcareous in the substratum within a depth of 4 faeet.



Baradi Series
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Baradi series includes intermittently and seasonally flooded, imperfectly to poorly
drained soils developed in 0ld Ganges alluvium. They are greyish brown to olive-
hrown, noncalcareous silty clay loams with moderate coarse and medium blocky structure

in the B horizon.

Typical profile:

Thaey are decalcified throughout the whole profilae.

Baradi silt loam, highland phase

Location

Topoaraphy

Lana use

Drainage

Horizon

Depth
in in.

1/68F-15. Vill. Kusabari, P.S. Magura, Dist. Jessore
Middle part of very gently undulating ridge
Aus/jute-transplanted aman-rabi crops

Poor. Flooded unto 4-6 inches for more than 15 days

Description

Aplg

Ap2g

B21

B22

11B3

0-3

3-5

11-17

17-24

Light olive-brown (2.5Y 5/3) moist, common fine distinct dark
yellowish brown and few fine distinct yellowish brown and grev
mottles; silt loam; massive: friable moist, slightly sticky and
slightly plastic wet: many ver. fine, cormmon fine and few medium
tubular pores; noncalcarecus; mary very fine and commor fine
root.s; pH 4.8 (7.0); abrupt smooth boundarv

Greyish brown (2.5Y 5/2) moist, common fine distinct dark brown

and few fine distinct dark yellowish brown and grev mottles- clay
loam; massive; slightly friable moist, slightly sticky and slightly
plastic wet; commcn verv fine tubular pores: noncalcareous, common
very fine roots; pH 5.7 (7.5); abrupt smooth boundarv

Dark grevish brown (2.5v 4.5/2) moist, many fine distinct dark
vellowish brown and brown, common fine faint ligh® olive-brown
and few fine distinct dark brown mottles: clav lcam: moderate
coarse to medium prismatic breakina into moderate coarse to
medium angular blocky: firm moist, sliaghtly sticky and slightly
plastic wet; broken moderately thick greyish brown cutans along
vertical and horizontal ped faces and pores; many very fine
tubular pores: noncalcareous: common verv fine roots: p¥ 6.2(7.5);
abrupt smcoth boundary

Creyish brown (2.5v 5/2) mnist, many fine distinct yellowish brown
and few fine Aistinct dark brown mottles; §i]ry clav loam; moderate
coarse prismatic breaking into anaular blocky: firm moist, sticky
and plastic wet; broken moderataly thick arevish brown cutans along
veertical and horizontal wed faces and pores: ranv very fine tubular
t~.res; noncalcareous: "% H.2; abrupt smooth bhoundarvy

Greyish brown (2.5Y 5/2) moist, common fine distinct dark yellowish
brown, y.ilowish brown ané Aark brown mottles; silty clav: weak
roarse prismatic breaking 1nto anaular blocky: firm moist, sticky

and plastic wet:patchv thin grevish brown cutans alonc vertical and
horizontal ped faces and pores; common very fine tubular vores: non-
calcarecus; few very fine roots: nH 6.9 (7.5%): abrupt smooth boundarv
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I1ICl 28-40 Greyish brown (2.5Y 5/2) moist, common fine distinct dark yellow-
ish brown, yellowish brown and dark brown mottles: silty clay loam:
firm moist, sticky and plastic wet; common very fine tubular pores:
noncalcareous; pF 7.0 (7.5); abrupt smooth boundary

IvCc2 48-58 Light olive-brown (2.5Y 5/3) and greyish brown (2.5Y 5/2) moist,
common fine distinct yellowish brown and very dark qreyish brown
mottles; silt loam; friahle moist, slightlyv sticky and slightly
plastic wet; noncalcareous; oH 6.9 (7.5)

Note: Sampled by auger below 40 inches; structure, cutans and pores not recorded
baelow this depth. pH detaermined on dried soil samples in the laboratory. pH
figures given in brackets obtained on moist soils in the field using a
Hellige-Truog test kit.

Pange of characteristics

a. Profile characteristics. Topsoil colour ranges from greyish brown to olive-brown,
occasionally light brownish grey or grey. The subsoil colour ranges from greyish brown
to olive-grey and the texture is silty clay loam occasionally clay loam or sanay clav
loam. The substratum is usuallyv medium textured to moderately fine textured, occa-
sionally moderataly coarse textured or fine textured.

b. Environmental chiaracteristics. These soils are developed in old Ganges alluvium.
They occupy summit to lower part of ridges, occasionally inter-ridge depressions in the
old Ganges meander floodplain. They are intermittently to shallowly flooded in the
rainy season and become droughty in the dry season.

Four phases have been recognized: Baradi, highland phase: Baradi, highland, irreqular
relief phase: Baradi, medium highland phase: and Baradi, medium highland, irregqular
relief phase.

Distribution and extent

These soils occupy about 2,073 acres in the survey area.

Similar soils

They differ from Gopalpur and Darsana soils in having thorouahly noncalcareous profile.

Batra Saeries

Batra séries includes seasonally shallowly to deeply flooded, poorly drained soils
developad in 0ld Ganges alluvium. The B horizon comprises dark areyish brown to olive-
brown noncalcareous clay with fine to very fine angular blocky structure. They are
decalcified throughout the profila.



Typical profile:
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Batra clay, medium lowland, slow draining phase

Location: Stop :

1/68£-13. Vvill. Samaspur, P.5. Jhenida, Dist. .Jessore

Basin bottom
Broadcast deepwater aman-~-fallow

Poor. Floodad upto 3-4 feaet for 6-7 months in the rainy season.
Groundwater at 40" on Bth February, 1980.

Description

opography :
L.and use
Drainage

Depth

Horizon 1in in.
Aplg 0-4
Ap2g 4-5
B2lg S-114
B22g 114-25

IIClg 25-35

1IC2g 35-40

Very dark gray (10YR 3/1) most, few fine distinct yellowish brown
mottles; clay: massive: firm moist, very sticky and very plastic
wet; common very fine and few fine tubular pores; noncalcareous;
yellowish brown and strong brown iron staining along cracks and
root channels: many very fine and few fine roots; pH 5.2 (6.0);
abrupt smooth boundary

Very dark grey (10YR 3/1) moist, common fine distinct vyellowish
brown mottles: clay; massive:; very firm moist, very sticky and
very plastic wet: common very fine tubular pores; noncalcareous;
yellowish brown and strong brown iron staining alona cracks and
root channels; manv very fine roots: pH 5.2-16.5); abrupt smooth
boundary

Dark greyish brown (2.5Y 42) moist, many fine distinct yellowish
brown and few fine prominent strong brown mottles: clay:; strong
coarse to medium prismatic breaking into stronirn medium to very
fine angular blocky; firm moist, very sticky and very plastic wet;
continuous thick to moderately thick very dark grey cutans along
vartical and horizontal ped faces and pores; many very fine and
few fine tubular pores; noncalcareous; common very fine roots;

pH 6.2 (7.5); clear smooth boundary

Park grey (5Y 4/1) moist, common fine distinct yellowish brown and
few fine prominent strong brown motties; clay: strong very coarse
to coarse prismatic breaking intc strong medium to fine angular
blocky; firm moist, very sticky and very plastic wet: continuous
moderately thick to thick verv dark grey to dark grey cutans along
vertical and horizontal pad faces and pores; common very fine and
few fine tubular pores; noncalcareous; common very fine roots;

pH 6.3 (7.5); abrupt smooth boundary

Dark grey (10YR 4/1) moist, common fine distinct dark yellowish

brown and few fine distinct strong brown mottles; sandy clay loam;
firm moist, very sticky and verv plastic moist; few very fine tubu-
lar pores; noncalcareous; few fine roots; pH 6.4 (8.0)}; abrupt smooth
boundary

Grey (5Y 5/1) wet, few fine distinct dark brown mottles: sandy loam;
slightly firm moist, slightly sticky and slightly plastic wet:
noncalcareous; pH 6.6 (B.0); abrupt smooth boundary
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IIIC3g 40-54 Grey (S5Y 5/1) wet, few fine distinct dark brown mottles; candy
loam: friable moist, nonsticky and nonplastic wet; noncalcareous;
PH 6.5 (8.0)

Note: PH figures in brackets determined on moist or wet soils in the field using
a Hellige-Truog test kit.

Range of characteristics

a. Profile characteristics. Topsoil colour usually ranges from dark grey to dark
greyish brown and rarely greyish brown to oliva-brown. Subsoil colour ranges from
dark grevish brown or dark grey to olive-brown. Structure is very fine to fine angu-
lar blockv with continuous thick dark grey to dark greyish brown cutans along vertical
and horizontal ped faces and pores. Substratum is mainly moderately fine to fine tex-
tured, rarely moderately coarse to coarse textured.

b. Environmentzl characteristics. These soils are developed in 0O.d Ganges alluvium
and occunv basins and sometimes infilled channels of the 01d Ganges meander floodplain.
They are flooded upto 6 feet for 3 to 7 months during the rainv season. They are usua-
1lv droushty in the dry season, occasiorallv remain wet in the early dry season and are
affected by flood hazard due to earlv heavy monsoon rains.

Four phases have been recognized: Batra, medium highland phase: Batra, medium lowlang,
early draining phase; Batra, medium lowland, slow draining phase and Batra, lowland
phase.

Distribution and extent

These soils occupy about 5,002 acres in the survey area.

Similar soils

The Batra soils differ from Magura series in overall paler colnur, from Ghior series

in having a throughly decalcified profile and from Kasiani series in relatively heavier
clay texture, heavier consistence and finer structure in the B horizon usually with
wadged-shaped peds, pressure faces and slickensides.

Penapol Saries

Banapol series includes intermittently and seasonally shallowly flooded, imperfactly
to poorly drained, dark greyish brown, noncalcareous, heavy clays developed in 01d
Ganaas alluvium. These soils have coarse and medium prismatic and blocky structure
breaking into fine and very fine blocky, sometimes with pressure faces, and continuous
dark grey to dark grevish brown coatings in the B horizon. They are decalcified through-
out the profile.




Typical profile:
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Benapol clay, medium highland phase

Location
Topography
Land use

Drainaae

Dapth
Horizon in in.

Stop. 39/70W-234. Vvill. Hazipur, P.S. Maqura, Dist. Jessore
Middle slovoe of nearly level ridge
Jute-transplantad aman-rabi crons (lentil, gram, wheat, etc.)

Poorly drained. Seasonally very shallowly flooded (upto a few
inches) for about 15 or 20 davs

Descrintion

Apl 0-34
Ap2 34-5k
B2la Sh-17%
B22g 174-28
B3g 28-32
cl 32-42

Dark greyish brown (10YR 4/2) moist, many fine distinct dark
yellowish brown and strong brown mottles; clay:; cloddy; very
hard dry, very firm moist, very sticky and very plastic wet;
common very fine to fine tubular pores; manv very fine to fine
and few medium roots; pH 5.6: abrupt smooth boundary

Dark greyish brown 10YR 4/2) moist, many fine distinct dark
yellowish brown and few fine distinct yellowish brown mottles;
clay; massive; very firm moist, very stickv and very fine roots;
pH 5.7 (7.0); abrupt smooth boundary

Park greyish brown (2.5Y 4/2) moist, many fine distinct dark brown
and few fine distinct dark yellowish brown mottles: clay; strong
coarse and medium prismatic breaking into coarse and medium angular
blocky; very firm moist, very sticky and very plastic wet; conti-
nuous thick dark grey cutans along vertical and horizontal ned faces
and pores; many vary fine tubular pores; pressure faces; common very
fine roots; pH 6.4 (7.5): clear smooth boundary

Dark grevish brown (i0YR 4/2) moist, commor fine distinct yellowish
brown and few fire distinct dark brown mottles; clay; moderate very
coarse and coarse prismatic breaking into moderate coarse and medium
angular blocky: very firm moist, very sticky and very plastic wet;
continuous thick darx grey cutans along vertical and horizontal ped
faces and pores; common very fine tubular pores; few very fine roots
pH 6.5 (8.0); abrupt smooth boundary

Dark greyish brown (2.5Y 4/2) moist, common fine distinct light olive-
brown mottles; clay: moderate very coarse and coarse prismatic break-
ing into angular blocky; very firm moist, very sticky and very plastic
wat; continuous moderately thick dark qrev cutans along vertical and
horizontal ped faces and pores; common very fine tubular pores; pH

6.8 (8.0); abrupt smooth boundary

Greyish brown (2.5Y 5/2) moist, common fine distinct light olive-
brown and few fine dictinct greyish brown mottles: clay; weak very
coarse and coarse prisimatic; firm moist, sticky and plastir wet;
PH 6.9 (8.0)
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c2 42-50 Greyish brown (2.5Y 5/2) and olive-brown (2.5Y 4/4) moist, common
fine distinct yellowish brown and few fine distinct very dark greyish
brown mottles; siltv clay: firm moist, sticky and plastic wet; pH 6.5
(8.0)

II1C3 50-58+ Greyish brown (2.5Y 5/3) and olive-brown (2.5Y 4/4) mcist, common
fine distinct yellowish brown mottles; siltv clav loam; firm moist,
sticky and plastic wet; pH 6.5 (8.0)

Note: fampled by auger below 4z inches. pH determined on dried sample in the
laboratory. pH figures given in brackets obtained on moist soils in the
field using a Hellige-Truog test kit.

Range of characteristics

a. Profile characteristics. A typical! topsoil is massive, areyish brown to dark
grayish brown, mottled siltv clay; other colours include dark grey, very dark grey,
very dark greyish brown and olive-brown while texture ranges from silty clay loam to
clay. This overlies a heavy clay subsoil, with strong coarse to medium prismatic and
coarse to verv fine angular blocky peds having continuous to nearly broken dark grehish
brown, dark grey, very dark grey or greyish brown cutans. Subsoils are dark greyish
brown, mottled with grey and dark grey to light olive-brown and yellowish brown.
Pressure fac®s and wide cracks are commonly present. Textures in the substratum are
medium to fine occasionally, mode.ately coarse; while matrix colours are mainly greyish
brown, dark greyish brown or olive-brown. Thase soils are thoroughly decalcified.

b. Environmental characteristics. These so0ils occur on the 0ld Ganges meander flood-
plain occupying the upper to lower slopes of level to very gently sloping broad ridges
and inter-ridge depressions. Locallv they also occupy narrow ridges and inter-ridge
depressions. They are either above flood level or shallowlv flooded by rainwater in
the rainy season.

Four phases and one variant have been recognized: Benapol, highland phase; Benapol,
highland, irregular relief phase; Benapcl, medium highland phase: and Benapol, medium
highland, irregular relief phase and Benapol medium highland, calcareous topsoil variant

Distribution and extent

These soils occupy about 6,582 acres in the 0l1d Ganges meander floodplain.

Similar soils

The Benapol soiis differs from Pakuria and Gangni soils in beina noncalcareous through-
out the profile and from Jhenida soils in having finer texture and stronger structure

in the subsoil.

Darsana Series

Darsana series comprises intermittently and seasonally shallowlyv flooded, imperfectly
to poorly drained, moderately fine textured soils developed in old Gangetic alluvium.
They have a noncalcareous or partly decalcified, olive-brown to greyish brown silty
clay loam subsoil with moderate to strong, coarse to medium prismatic breaking into
moderate to strong coarse to medium angular blocky structure, overlying usually medium

textured calcareous substratum.



ical profile:
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Darsana silty clay loam, medium highland phase

cation
pography
nd use
ainage

Depth
rizon in in.

152/69W-43. Viil. Mirzapur, P.S. Magura, Dist. Jessore
Middle part of very gently undulating ridqe
Aus-transplanted aman-rabi crops (wheat)

Poor. Flooded upto one foot for about one month

Description

1g 0-3

L:zg 3-5

h21 5-13

L22 13-21

1183 21-30

8 (o} 30-43

EIIC2 43-57

Light olive-brown (2.5Y 5/4) moist, common fine distinct grey and

few fine distinct vellowish brown mottles; silty clay loam; cloddy:
hard dry, sticky and plastic wet; many very fine and few fine tubu-
lar pores; noncalcareous; many very fine roots; pH 6.8; abrupt smooth
boundary

Olive-brown (2.5Y 4/4) moist, common fine distinct grey, few fine
distinct yellowish brown and few fine prominent stronqg brown mottles;
silty clay loam; massive; firm moist; common very fine tubular pores;
noncalcareous; common very fine roots; pH 6.9; abrupt smooth boundary

Dark greyish brown (2.5Y 4/2) and olive-l:own (2.5Y 4/4) moist, few
fine distinct yellowish brown and dark brown mottles; silty clay loam;
strong coarse and medium prismatic rreaking into strong coarse anqular
blocky;: friable moist, sticky and slightly plastic wet:; continuous
moderately thick dark greyish brown cutans along vertical and horizon-
tal ped faces and pores; many very fine and few fine tubular pores;
noncalcareous; few very fine roots; pH 6.4 (7.0); abrupt wavy boundary

Olive-brown (2.5Y 4/4) and dark greyish brown (10YR 4/2) moist, few
fine distinct yellowish brown mottles; silty clay loam; strong very
coarse prismatic breaking into weak very coarse angular blocky; fria-
ble moist, stickvy and slightly plastic wet; continuous moderately
thick greyish brown cutans along vertical ped faces and porss; non-
calcareous: few vaery fine roots; pH 6.6: clear smooth boundary

Olive-brown (2.5Y 4/4) moist, common fine distinct greyish brown, few
fine distinct dark vellowish brown and few fine prominent dark brown
mottles; siltv clay: moderate very coarse prismatic; friable moist,
sticky and slightly plastic wet:; continuous moderately thick greyish
brown cutans alona vertical ped faces and pores: many very fine tubular
pores; calcareous; remnants of stratification in the lower part; few
very fine roots; pH 7.9; clear smooth boundary

Olive-brown (2.5Y 4/4) moist, common fine distinct greyish brown,
common fine prominent dark brown and few fine distinct yellowish brow
mottles; Silty clay; weak very coarse prismatic; moist, friable sticky
and slightly plastic wet; broken moderatelv thick greyish brown cutans
along vertical ped faces and pores; many very fine tubular pores; cal-
careous; remnants of stratification; few verv fine roots: pH 8.0

Olive-brown (2.5Y 4/4) moist, many fine distinct areyish brown, commor
fine distinct yellowish brown and few fine prominent dark brown mott-
les; silty cliy loam: firm moist, sticky and slightly plastic wet;
calcareous; pH 8.1
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Note: | determined on dried soil samples in the laboratory. pH figure given in
brackets obtained on moist soils in the field using a Hellige-Truog test kit

Range of characteristics

a. Profile characteristics. Topsoil colour ranges from light olive-brown to dark
greyish brown, occasionally light olive-brown to dark greyish brown or olive-grey

and texture silt loam to silty clay loam and rarely silty clay. Subsoils are mottled
with combinations of colours ranging from light olive-brown or olive-brown to greyish
or dark greyish brown. Occasionally very dark greyish brown, grey or olive-grey colos
was observed. Subsoil structure is prismatic breaking into angular blocky structure
having grevish brown to dark greyish brown cutans on ped faces and pores and texture
is silty clay loam. The substratum is mainly medium to fine textured and rarely mode-
rately coarse textured.

b. Environmental characteristics. These soils are daeveloped on the old Ganges meande
floodplain occupying upper to lower parts of mainly very gently undulating and rarely
undulating ridges and occasionally in inter-ridge deprassions. They are either inter-
mittently flooded by rainwater within the field bunds for a few hours to less than 15
days or seasonally very shallowly to shallowly flooded upto 3 feet for more than 15 da
upto 3 months.

Four phases have been established; Darsana, highland phase; Darsana, highland, irregu-
lar relief phase: Darsana, medium highland phase; and Darsana, medium highland, irre-

gular relief phasae.

Distribution and extent

These soils occupy about 8,156 acres in the old Ganges meander floodpiain.

Similar soils

They differ from Gopalpur series in having partly or completely decalcified subsoils a
from Baradi seriss in having fres lime either in the lower part of subsoil or at least
in the substratum.

Gangni Seriaes

Gangnli series consists of intermittentlv and seasonally flooded, imperfectly to poorly
drained, partiallv decalcified, fine textured soils developed in old Ganges alluvium.
Thev have arevish brown or olive-brown to dark greyish browr subsoil with strong prism
tic and angular blocky structure having thick dark greyish brown cutans alona ped facae:
and pores. Their subsoil is decalcified either en’ ‘rely or in the upper part; while
the substratum is calcareous.

Typical profile: Gangi clay, highland phase

Location : Stop no. 1/70w-234. vVill. Fazipur, Magura thana, Nist. Jessore
Toroqraphy : Very gently undulatina ridge
Land use : Jute-rabi crows (mustard, gram, etc.)

Drainaae : Imperfect. Ahove normal flood level



Horizon

Depth
in in.
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Description

Apl

B2lg

I1IB22g

I11IC1

111C2

Vel

vC4

Note:

Ranae of

4-54

54-11

11-17

17-23

23- 32

32-46

46-50

Dark brown (10YR 4/3) and dark greyish brown (2.5Y 4/2]) moist, clay;
cloddy; hard dry, firm moist, sticky and plastic wet; many very fine
tubular pores; noncalcareous; many very fine and fine roots; pH 6.2

(7.0) ; abrupt smooth boundary

Dar¥ greyish brown (2.5Y 4/2) moist, many fine distinct dark yellow-
ish brown mottles; silty clay; massive; very firm moist, very sticky
and very plastic wet; common very fine tubular pores; noncalcareous;
many very fine and fine roots; pH 6.1 (7.0); abrupt smcoth boundary

Dark greyish brown (2.5Y 4/2) mcist, many fine distinct dark yellow-
ish brown and dark brown mottles; clay: strong coarse to medium angu-
lar blocky; very firm moist, very sticky and very plastic wet; many
vary fine tubular pores; continuous thick dark grey cutans along
vertical ped faces and pores; noncalcareous; common very fine roots;
pH 6.5 (7.5); abrupt smooth boundary

Dark greyish brown (2.5Y 4/2) moist, many fine distinct dark yellow-
ish brown and yellowish brown mottles; silty clay loam; strong coarse
to medium angular blocky; firm moist, sticky plastic wet; many very
fine tubular pores; broken moderately thick dark grev cutans along
vertical and horizontal ped faces and pores; noncalcareous; few very
fine roots; pH 6.8 (7.5); abrupt smooth boundary

Mixed greyish brown (2.5Y 5/ ) and light olive-brown (2.5Y 5/4) moist
8ilt loam; friable moist, slichtly sticky and slightlv plastic wel;
many very fine and fine tubular pores; nencalcareous; few very fine
roots; pH 7.1 (8.0); abrupt smooth boundary

Mixed 1ight olive-brown (2.5Y 5/4) and yellowish brown (10YR 5/4)

moist, silt loam; friable moist, sticky and plastic wet; many very
fine and fine tubular pores: moderately calcareous; few very fine

roots; pH B.1; abrupt smooth bhoundary

Greyish brown (2.5Y 5/2) moist, many fine distinct yallowish brown
and dark brown mottles; siltv clay: friable moist, stickv and plas-
tic wet; manv very fine and fine tubular pores: moderately calcare-
ours; few very fine roots; nH 7.8

Dark greyish brown (2.5Y 4/2) moist, yellowish brown and dark
yellowish brown mottles; clay laom; noncalcareous; pH 7.1 (R.0)

Sampled by auaer bhelow 46 inches. oH figures given within brackets determined
on moist soils in the field by using Hellige-Truod test kit.

characteristics

a. Profile characteristics. Topsoil colour ranges usually from greyish brown to dark

agrevish brown, occasionallv olive-brown or dark grevy; texture from silty clay to clay
or silty clav, loam. Subsoil colour usually is greyish brown or olive-brown to dark
greyish brown, rarely very dark grevish hrown or dark arey: structure var‘es usuallyv
from strong coarse to medium anaular blncky, occasionally moderate to strong coarse
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to medium prismatic breaking into coarse to fine anqular blockv with continuous thick
dark greyish brown cutans along ped faces and pores. Locally, subsoi) har pressure,
faces, earthworm activity and shell fragmente. Colour of the calcoreous substratum
usually ranges from greyish brown to lightolive-brown, occasionally, olive-brown; tex-
ture ranges from silt loam -o clay. A burrieg laver occurs in soma of the orofiles.
Soils are calcareous ir the lower part o the subsoil and/or substratum.

b. Environmental characteristics. These soils occupy upper to lower pmarts of nearly
level to very gentlv undulating ridges and irter-ridge depressions in the old Ganges
meander floodplain. They are usually flooded upto 3 feet for 1-5 months, but occa-
sionally are also above flood level.

Four phases have been recognized: Gangni, higkland phase; Ganani, highland, irregular
relief phase; Cangni, medium highland phase and Gangni, medium highland, irreqular
relief phase.

Distribution and extent

These soils occupy about 4,195 acres of land in Jhenida-Magura Project area.

Similar soils

Gangni soils differ from Pakuria soils in having a decalcified suhsoil, from Benanol
50ils in having a calcareous substratum and from Amjhupi soils in having finer texture
and relatively stronger structure in the subsoil.

Garuri Series

Garuri series includes seasonally flooded, poorly drained, fine textured, cartially
calcareous soils developed in old Ganges alluvium. They have an clive-brown to dark
greyish brown, clay to silty clay subsoil with strona coarse to medium and €ire angu-
lar blockv structure, and continuous thick dark grey to dark areyish brown cutans
along ped faces and pores. Their subsoil is decalcified either entirelv or in the
upper part; while the substratum is calcareous.

Typical profile: Garuri silty clav loam, med:um lowland, slow draining phase

Location : Stop no. 16/77-236., Wvill. Huda Gopalpur, F.S,. Thenida, Dist. Jessor
Topographv : BRasin bottom
lLand use : Broadcast deepwater aman-fallow
Drainaae : Poor. Tlooded upto 4 feet for ahout 6-7 months
Nepth

Horizon 1in in. Descrip~ion

Apg n-5 Dark grey (l10YP 4/1) moist, few fine distinct dark brown and few
fine distinct light olive-brown mottles; silty clay loam; massive;
firm moist, stickv and plastic wet: common very fine and few fine
tubular pores: noncalcareous: iron stainina along cracks and root
channels; manv very fine ané “gew fine roots: pH 5.2 (6.0): abrupt

smooth houndarv




B2lg

Ba2g

IIB3g

ITICl

IvVC2

VC3

VIC4

VIICS

VIIC6

5-11

11-174

174-22

22-24

24-30

30-39

39-44

44-50

50-58
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Dark greyish hrown (2.5Y 4/2) moist, many fine distinct olive-
brown and common fine distinct yellowsh brown mottles; silty clay:
strong coarse prismatic breaking into strona coarse to medium angu-
lar blocky; verv firm moist, very sticky and very plastic wet; con-
tinuous moderately thick to thick dark grev cutans along vertical
and horigzontal ped faces ar<d pores; many very fine and few fine
tubular pores; noncalcareous: many very fine roots; pH 5.8 (7.0);
abrupt smooth boundary

Yellcwish brown (10YR 5/6) moist, common fine distinct olive-brown

and few fine distinct greyish brown mottles; silty clay; strong coarse
prismatic breaking into weak coarse angular blocky; very firm moist,
very sticky and very plastic wet; continuous to broken thick to
moderately thick dark grey cutans along vertical and horizontal ped
faces and pores; many very fine and few fine tuhular pores; noncal-
careous; common very fine roots; pPH 6.7 (B8.0); abrupt smooth bcundary

Dark greyish brown (2.5Y 4/2), many fine distinct olive-~brown and
common fine distinct vellowish brown mottles; siltv clay ioam; mode-
rate coarse prismetic breaking into angular blocky; friable moist,
sticky and plastic wet:; brocken moderately thick dark arey cutans
along vertical and horizontal ped faces and pores: common very fine
tubular pores; noncalcareous; few very fine roots:; pH (R.0); abrupt
broken boundary

Greyish brown (2.5Y 5/2), many fine distinct dark brown and common
fine distinct light olive-brown mottles: silty loam: remnants of
stratification; very friable moist, nonstickv nonplastic wet; common
very fine tubular pores:; noncalcareous; few very fine roots; pH 6.9
(8.0) ; abrupt smooth boundary

Mixed olive-brown (2.5Y 4/4) and greyish brown (2.5Y 5/2), yellowish
brown mottles; silty clay loam; remnants of stratification; friable
moist, slightly sticky and slightly plastic - wet; few very fine tubu-
lar pores; noncalcareous; pH 7.0 (B8.0); abrupt smooth boundary

Olive-brown {(2.5Y 4/4), common fine distinct greyish krown, few fine
distinct yellowish brown and dark brown mottles; silt loam; remnants
of stratification; slightly sticky and slightly plastic wet; slightly
plastic wet; slightly calcareous; pH 7.5 (8.0); abrupt smooth boundary

Olive-brown (2.5Y 4/4), many fine distinct greyish brown and common
fine distinct yellowish brown mottles; silty clay loam; remnants of
stratification; sticky and plastic wet; moderatelv calcareous; pH 7.8

Greyish brown (2.5Y 5/2), common fine distinct olive-brown, dark
brown and very dark greyish brown mottles; silty clay: verv sticky
and very plastic wet; moderately calcareous; pH 7.7

Olive-brown (2.5Y 4/4) moist, many fine distinct greyish brown and
common fine distinct yellowish brown mottles; clay; very sticky and
very plastic wet; noncalcareous; pH 7.4 (8.0)
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Note: pH figures within brackets determined on moist soils in the field by using
a Hellige-Truog test kit. Sampled by auger below 44" inches.

Rangae of characteristics

a. Profile characteristics. Thickness of topsoil usually ranges from 3" to 5". 1It's
colour from greyish brcwn to dark greyish brown or dark grey and texture from clay to
silty clay loam with silty clay beina dominent. Thickness of the subsoil varies from
5 to 18 inches, rarely to 24 inches; subsoil colour usually is olive-brown or dark
greyish brown, occasionally greyish brown or dark grey, structure is coarse to medium
and fine angular blocky, sometimes strong very coarse to medium prismatic breaking
into coarse to medium and fine angular blocky. Continnous thick dark grey to dark
grevish brown cutans are normally present along ped faces and pores, ocassionally
broken moderately thick dark arey :o dark greyish brown cutans occurs. At least the
upper part of the subsoil is noncalcareous and medium acid to neutral in reaction.
Colour of the substratum usually is olive-brown or light olive~brown or qraevish brown,
rarely dark grev to dark grevish brown or neutral grey; texture varies from silt loam
to clay with silt loam and silty clav loam being dominent, rarely silty clav or clay.
At least, lower part of the substratum is calcareous.

b. FEnvironmental characteristics. These soils are developed usually in flocdplain
basins, sometimes in infilled channel in the old Ganges meander floodpl«in. They are
poorly drained and seasonally flooded upto 4' feect for 1 to 8 months.

Five phases have been recognized: Garuri, medium highland phase; Garuri, medium high-
lanc, irreqular relief phase; Garuri, medium lowland, early draining phase, Garuri,
medium lowland, slow draining phase; and Garuri, lowland phase.

Qistribution and extent

These s0ils occupy about 3,477 acres of land in the project area.

Similar soils

Garuri series differs from Ghior series in having somewhat lighter clay texture, coarser
structural peds and lighter consistence irn “he subsoil which totully lacks any wedae-
shaped ped or slickenside, from Mehendiganj soils in having noncalcarsous subsoil, from
Gangni soils in having somewhat coarser peds with grever cutans in the subsoil and also
occurrence in basin sites, from Kasianl soils in having a calcareous substratum and from
Batra scils 1n having relatively liahter clay taxture, coarser peds and lichter consis-
tence in the subsoil and a calcareous substratum.

Ghior Series

Ghior series includes seasonally flooded poorly Arained soils developed in heavy clavs
of the old Ganges meander floodplain hasins. The subsoil is generally has a mixed dark
grey and olive-brown colour, strong angular blocky structure with wedge-shaped ped and
pressure faces with prominent dark grey cutans in the upper part of the B horizon. The
lowar part of the B horizon is sometimes calcareous and the substratum is always cal-
careous.



Typical profile:
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Ghior clay, medium highland phase

Location
Topography
Land use
Drainaqge

Depth
Morizon in in.

Stop no. B1/70W-232. Vvill. Kasiadanga, P.S. Magura, Dist. Jessore
Basin marqgin
Broadcast deepwater aman-fallow/rabi crops (khesari and linseed)

Flooded upto 2-24 feet deep for 4-5 months

Description

Apl 0-3

Ap2 3-4%4
B2lg 45-11
B22g 11-22
Cl 22-32

IIAlb 32-38

Dark greyish brown (2.5Y 4/2) moist, common fine distinct dark vellow-
ish brown (10YR 4/4) and strong brown mottles: clav; massive; very
firm moist, sticky and plastic wet; common very fine and fine tubular
pores; noncalcareous; strong brown iron staining along root channels
and pores; manv very fine and fine and few medium roots; pH 5.7 (6.5);
abrupt smooth boundary

Dark greyishk brown (2.5V 4/2) moist, commcn fine faint lijht olive-
brown and few fine distinct dark yellowish brown mottles; clay;:
massive; firm moist, sticky and plastic wet; common very fine tubular

pores; noncalcareous; commun very fine roots; pH 5.5 (7.0); abrupt
smooth boundary

Dark grey (5Y 4/1) and olive-brown (2.5Y 4/4) moist, common fine
distinct dark brown mottles; clay: strong coarse to medium anqular
blocky structure breaking to strong medium and fine angular blockw;
firm moist, very sticky and plastic wet; continuous dark grev curans
along vertical and horizontal ped faces and pores:; manwv very fine
tubular pores; noncalcareous; pressure faces present; common versy
fine roots; pH 6.3 (7.5); abrupt smocoth boundary

Olive-brown (2.5Y 4/4) and greyish brown (2.5Y 5/2) moist, common
fine distinct yellowish brown mottles; silty clav; moderate coarse
prismatic breaking to moderate coarse and medium angular blocky;
firm moist, sticky and plastic wet; brocken moderately tnick grey
cutans along vertical and horizontal ped faces and vores; commen
very fine tubular pores; calcareous; presence of krotovina; few
very fine roots; pH 7.4 (8.0); abrupt smooth boundary

Olive-brown (2.5Y 4/4) and greyi.n brown (2.5Y 5,/2) moist, common
fine distinct yellowish brown and dark brown mortles;: silty clay;
weak coarse prismatic breaking to angular blocky; slightly firm
moist, sticky and plastic wet; patchy thin grev cttans along ver-
tical and horizontal ped faces and pores; common very fine tubular
pores; moderately calcareous; few very fine roots: pH 7.8; abrupt
smooth boundary

Dark greyish brown (2.5Y 4/2) moist, common fine distinct dark

vellowish brown and few fine distinct dark brown mottles; clax

loam; firm moist, sticky and plastic wet; few very fine tubular
pores; noncalcareous; pH 7.2 (8.0)



024

11C2 38-50 Greyish brown (2.5Y 5/2) moist, many fine distinct yellowish brown
and dark brown mottles: clay loam; sliqghtly firm moist, sticky and
plastic wet; noncalcareous; pH 7.4 (8.0)

Note: pH figures given in the bracket determined on moist soils in the field by
using Hellige-Truog test kit. Below 3B inches, sampled by auger.

Range of charuacteristics

a. Profile charactaeristics. Torioil colour ranges from dark qrey to very dark areyish
brown, rarely light olive-brown to olive-brown and texture ranges from clay to silty
clay loam. Subsoil colour ranges from mainly dark grey to dark greyish brown occasion-
ally light olive-brown or olive-krown ané rarely very dark grey or very dark greyish
brown. Structure is strongly developed medium to very fine angular blocky with dark
grey to dark grevish brown cutans. Pressure ftaces and slickensides usually occur in
the upper part of the subsoil. Depth to the calcarzous layer varies fr™m 12-40 inches.
Texture of the substratum ranges from siltyv clav loam to silt loam occasionally clay
and very rarely fine sandy loam and colour is mainly light clive-brown. Tocally these
soils include buried layers with dark arev to dark greyish brown colours.

b. FEnvironmental characteristics. 1These soils are developed in the old Ganqes meander
floodnlain ard occupv mainlv nearlv level to very gently undulating basin margins and
basin bottoms and also some infilled channels. They ave seasonally flooded upto 1-R
feet deer for 1-8 months in the rainv season. The medium highland and medium iowland
soils on basin rargins are usuallv flooded¢ unto 1-2 feet deep for 1-4 months and upto
3-5 feet deep for ahout 3-5 months resmectivelv an® basin hottoms are usuallv flooded
upto 8 feet deer for about 5-% months in the rainv season. The basin bottom soils are
locally suhiect to occasional rvapid rise of flood level and irostly remain wet in the
early part cf crv season.

Four rrascs have heen recognized: Ghior, medium highland nhase: Chior, medium lowland,
carly draining vhase; Ghior, medium lowland, slow draining phase: and Ghior, locwland
phase.

Distribution and extent

Ghior soils occupy about 3,4P1 acres in the survey area.

Similar soils

Ghior soils differ from Batra soils hy being calcareous within a denth of 48 inches,
and frem Caruri soils, in having relatively heavier clay texture, finer structure
with wedge-shaped peds, pressure faces and slickensides and heaviecr consistence.

Gopalpur Series

Copalpur series compiises interrmittently to seasonally very shallowlv to shallcwlv
flooded, imperfectlv to poorlv drained soils developed in Ganges alluvium. They are
light olive-brown to olive-brown, calcareous, silty clay loams with mocderate to strona
coarse prismatic breaking into moderate coarse to medium angular blocky structure in
the B horizon.



Tyvical profile:
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Gopalpur silty clay loam, hiahland phase

Location
Topography
l.and use

Drainage

Depth
Horizon 1in in.

36/70wW-234. Vvill. Dariapur, P.S. Magura, Dist. Jessore
Middle slope of gently slcping ridge
Aus or jute-rabi crops (barley)

Imperfect. Above normal flood lével. Intermittently flooded
by rainwater with field bunds for a few hours to 2-3 days

Description

Ap 0-3Y
B21 34 -84
B22 84~17
B23 17-23
Cl 23-32
c2 32-48

I1C3 48-56+

Pale yellow (2.5Y 7/4) drv, light greyish brown mottlaes: silty clay
loam; d:y hard; many very fine tubular pores; moderately calcareous;
many very fine and common fine roots; pH 7.% (8.0): abrupt smooth
boundary

Olive-brown (2.5Y 4/4) moist, common fine distinct qreyish brown and
dark brown mottles; silty clay loam; weak coarse prismatic breaking
1nto angular blocky: friable moist; patchy thin greyish brown cutans
along vertical ped faces and pores; many very fine and fine and few
medium pores; moderately calcareous; many very fine roots; pH 7.9;
clear smooth boundary

Mixed greyish brown (2.5Y 5/2) and olive-brown (2.5Y 4/4) moist,
common fine distinct dark yellowish brown mottles; silty clay loam;
weak coarse prismatic breaking into coarse to medium anaular blocky;
friable moist; patchy thin greyish brown cutars:; many very fine tu-
bular pores, moderately calcareous; many very fine roots; pH 7.9;
clear wavy bouncdary

Mixed olive-brown (2.5Y 4/4) ind greyish brown (2.5Y 5/2) moist,
common fine distinct dark brown and very dark greyish brown mottles;
silty clay loam; weak verv coarse to coarse prismatic; friable moist;
patchy thin greyish brown cutans; many very fine and fine and few
medium tubular pores: moderately calcareous; many very fine roots;

PH 7.9; clear smooth boundary

Mixed olive-brown (2.5Y 4/4) and graeyish brown (2.5Y 5/2) moist,
silry clav loam: weak very coarse to coarse prismatic; friable moist;

«urhy thin greyish brown cutans; many very fine and fine and few
inearum tubular pores:; moderately calcareous; pH 7.9:; clear smooth
poundary

Mixed olive-brown (2.5Y 4/4) and greyish brown (2.5Y 5/2) moist,
dark brown and verv dark arevish brown mottles; silty clay loam;
friable moist; many very fine tubular pores: moderately calcaraeous;
tew very fine roots: pH 7.9

Light olive-brown (2.5Y 5/4) moist, dark yellowish brown to dark
brown mottles; silt loam; friable moist; moderately calcareous;
PH 7.9
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VIC4g 46-52 Dark yellowish hrown (10Y®R 4/4) moist, grevish brown and very dark
grevish brown mottles: siltv clay: firm moist; slightly calcareous;

oH 7.6
Note: Sampled by auger below 46 inches. pH determined on dried sample in the labc-
ratory; pH fiqures in brackets recorded in the field using a Hellige-Truoq tes

kit.

Range of characteristics

a. Profile characteristics. Thickness of the topscils ranges from 4-6 inches. TIt's
colour from olive-brown to dark greyish brown and texture aenerally from silty clay
loam to silty clay and occasionally silt loam and clay. On the older floodplains, the
topsoil is locally non-calcareous; subsoil colour ranges from light olive-brown to
olive-brown, occasionally grevish brown to dark greyish brown. Structure varies from
moderate to strong, coarse to medium prismatic breaking into moderate to strong coarse
to fine angular blocky with brokern to continuous moderately thick to thick grev to dark
greyish brown cutans on ped faces and pores. The substratum is usually medium textured
but occasionallv moderately coarse, roderately fine or fine textured. PBarried topsoil
iocally occurs in the substratum.

b. Fnvironmental characteristics. These soils are developed on old and young Ganges
meander floodplain occupying generally middle to lower parts and occasionclly upper part
of nearly level to gently undulating ridaes and inter-ridge denressions. They are
either above normal flnod level and intermittently flooded by rain water or seasonally
flooded upto 24 feet deep by rainwater or by both rain and river water for Y to 4 monthe
All soils become droughty in the dry season.

Three phases have been recognized: Ishurdi, hihgland phase; Ishurdi, highland, irrequ~
lar relief phase:; and Ishurdi, medium highland phase.

Distribution and extent

Ishurdi soils occupy about 930 acres in the survey area.

Similar soils

The Ishurdi soils differ from Amjhupi and Jhenida series in having a calcareous sub-
soil, from Pakuria soils in having relatively coarser texture, weaker structure and
lighter consistence in the subsoil and from Gopalpur soils in having relatively finer
texture, stronger structure and heavier consistence in the subsoil.

Jhenida Series

Jhenida series includes intermittently and seasonally very shallowly to shallowly
flooded, imperfectly to poorly drained, fine textured, noncalcareous soils developed
in old Ganges alluvium. They have dark greyish brown to olive-brown, silty clay sub-
soil with moderate to strong coarse to medium prismatic and blocky structure.
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Greyish brown (2.5Y 5/2) moist, common fine distinct dark yellowish

massive; friable moist, slightly sticky and nlastic wet; strong brown
iron staining along root channel; many very fine roots; pH 5.b; clear

Dark greyish brown (2.5Y 4/2) moist, common fine distinct dark yellow-
ish brown and few fine faint strong brown mottles: silty clay; massive
(compact); slightly firm moist, sticky and plastic wet: common very

fine tubular pores; common very fine roots; pH 6.1 /7.0); clear smooth

Dark greyish brown (2.5Y 4/2) moist, common fine distinct dark vellow-
ish brown and few fine distinct strong brown and few fine faint yellow-
ish red mottles; silty clay; moderate coarse and medium angular blocky;
firm moist, very sticky and very plastic wet; continuous to broken
moderately thick dark grey cutans along vertical and horizontal ped

Greyish brown (2.5Y 5/2) moist, many fine distinct yellowish brown and
few fine faint strong brown mottles; silty clay loam: weak very coarse
prismatic; slightly firm moist, slightly sticky and plastic wet;patchy
thin grey cutans along vertical ped faces; many very fine and few fine
pores; few fine soft iron-manaanese concreation; few very fine roots;

Greyish brown (2.5Y 5/2) and yellowish brown (10YF 5/6) moist, few
fine faint stronag brown and few fine faint dark brown mottles; silt
loam; friable moist; slightly sticky and slightlv plastic wet: many

Greyish brown (2.5Y 5/2) and yellowish brown (10YR 5/6) moist, few

Grey {(N5/ )} moist, many fine distinct dark yellowish brown and cormon
fine distinct olive-brown mottles; silty clay; firm moist, sticky and

Typical profile: Jhenida silty clay loam, highland phase

Location Stop no. 1/69wW~-47. Vill. Panditpur, P.S. Jhenida, Dist. Jessore

Topography Middle part of nearly level ridge

Land use Aus/jute-rabi crops (q.am, linseed, mustard, lentil, etc.); on
adjoining field: aus/jute-transplanted aman-fallow/rabi crops

Drainage Imperfect. Above normal flood level. Intermittently flooded by
rainwater within field bund for a few hours to less ther 15 days
during the monsoon season.

Depth

Horizon in in. Description

Apl 0-3
brown and few fine faint strong brown mottles; silty clay loam;
smooth boundary

Ap2 3-5
boundary

B2g 5-15
faces and pores; many very fine and few fine pores; few very fine
r-ots; pH 6.5 (7.5): abrupt wavy boundary

IIB3 15-32
pH 7.2 (8.0); clear smooth boundary

ITIC1 32-38
very fine pores; few verv fine roots; pH 7.2 (8.0)

IvC2 38-50
fine distinct dark reddish brown mottles; silty clay:; firm moist,
sticky and plastic wet; common very fine pores, pH 7.1 (8.0)

IVC3g 50-60
plastic wet; pH 6.9 (8.0)

Note: Sampled by auger after 50 inches. pH determined on dried sample in laboratory;

pH figures between brackets recorded in the field using a Hellige-Truog test

kit.









032

b. Frvironmental characteristics. These soils are developed in the old Ganges allu-
vium and occupy basins or infilled channels. Seasonal flooding ranges from 1-4 feet
for about 1-5 months. These soils are usually drouchty in the dry season and occa-

sionally remain wet early in the dry season.

Three phases have been recognized: Kasiani, medium highland phase; Kasiani medium
lowland, early draining phase and Kasiani, medium lowland, slow draining phase.

Distribution and extent

These soils occupy 313 acres in Magura and Jhenida thanas of Jessore district.

Similar soils

The Kasiani soils differ from Batra and Ghior series in having relatively lighter clav
texture and coarser peds in the subsoil, totally lacking any wedge-shaped peds, pre-
ssure face or slickenside, from Magura soils in having paler colour and from Garuri and
Mehendiganj soils in having a thoroughly decalcified profile.

Kumarkhali Series

Kumarkhali series includes seasonally moderately deeply to deeply flooded, almost pere-
nnially wet, very poorly drained, olive-brown, occasionally greyish brewn to dark qrey-
ish brown mottled, calcareous, silty clays and clays. Thev are massive or to moderate

prismatic in the subsoil.

Typical profile:

Kumarkhali silty clay, medium lowland phase

Location 47/68E~16. Vill. Abalpur, P.S. Magura, Dist. Jessore

Topography Small basin depression

Land use Broadcast deepwater aman-fallow

Drainage Very poor. Flooded upto 3-4 feet for 9-10 months

Depth

Horizon in in. Description

Apg 0-5 VYery dark agrey (5Y 3/1) moist, few fine distinct dark yellowish brown
mottles; silty clay:; massive; firm moist; sticky and plastic wet;
common very fine and fine tubular pores; slightly calcaraous; iron
staining; many very fine roots; pH 7.6; abrupt smooth boundary

Bag 5-11 Mixed light olive-brown (2.5Y 5/4) and dark greyish brocwn (2.5Y 4/2)

moist, common fine distinct olive-brown and few fine distinct dark
brown mottles; silty clay; moderate very coarse to coarse prismatic;
firm moist; sticky and plastic wet; broken moderately thick grey to
dark grey cutans along vertical and horizontal ped faces and pores;
slightly calcareous; common very fine roots; 5H 7.7; abrupt smooth
boundary
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TIClg 11-17 Olive-brown (2.5Y 4/4) wet, common fine distinct dark vellowish
brown and few fine distinct dark brown mottles; silty clay loam;
weak very coarse prismatic, with remnants of stratification inside
peds; slightlv sticky and slightly plastic wet; broken thin to
moderately thick grey cutans along vertical and horizontal ped
faces and pores: commor verv fine and few fine tubular pores;
moderately calcareous; few verv fine roots; pH 7.8: abrupt smooth
boundary

ITIC2 17-30 Olive-brown (2.57 4/4) wet, few fine distinct greyish brown and
dark yellcwish brown mottles: very fine sandy loam; massive, stra-
tified; nonsticky and nonplastic wet; commcn very fine and few fine
tubular pores; moderately calcareous; few very fine roots:; pH 8.0;
abrupt smooth boundary

IIIC3g N-42 Dark greanish grey (5GY 4/1) wet; silt loam: slightly sticky and
slightly plastic wet; moderately calcareous; pH 7.8; abrupt smooth
boundary

IvVC4g 42-54 Dark greenish grey (5GY 4/1) wet; few fine distinct black mottles;
silty clay loam; slightly sticky and slightly plastic wat; moder-
ately calcareous; pH 7.6

Note: Sampled by auger below 30 inches. pH figures given in brackets obtained in
moist soils in the field using a Hellige-Truog test kit.

Range of characteristics

a. Profile characteristics. The topsoil colour ranges from neutral grev to neutral
very dark grey, occasionally greenish grev and texture ranges from silty clay to clay,
occasionally silty clay loam. The subsoil colour is olive-brown, occasionally greyish
brown to dark grevish brown, rarely olive-grey: the texture is silty clay to clay, and
the striucture ranges from weak to moderate very coarse to coarse prismatic with broke

to moderate dark grey to dark grevish brown ped cutans. The substratum is usually finc

texturad.

b. Environmental characteristics. These soils are developed in the basin depressions
of the old Gangas meander floodplains. They are floodad upto 3-7 feet deep for about
4~10 months remaining saturated or under shallow water for part of the dry season. They
are subject to rapid rise and/or flow of floodwater in the rainy season.

Four phases have been recognized: Kumarkhali, medium lowland phase; Kumarkhali, medium
lowland, flood hazard phase; Kumarkhali, lowlandé phase and Kumarkhali, lowland, flood
hazard phase.

Distribution and extent

These soils occupy about 821 acres in the survey area.

Similar soils

Kumarkhali series differs from Mahespur and Ramdia series by being calcareous in the
gubsoil and from Mehendiganj series in having weaker profile developmant and being
almost perennially wet.



Magura Series

034

Magura series includes seasonally flooded, poorly drained, fine textured, noncalca-
reous soils developed in old Ganaes basin clavs. They have a very dark greyish brown
to verv dark grey subsoil with strong medium, fine and verv fine angular blocky struc-
ture. They are decalcified throughout the profile.

Typical wrofile:

Maqura clay, medium lowlang, slow draining phase

Stop no. 2/68E-15. Vill. Teaharia, P.S. Magura, D: =. Jessore
g

Broadcast deepwater aman-fallow

Poor. Flooded upto -4 feet deep for about 6-7 months

Grey (10YR 5/1) dry, very dark arey (10YP 3/1) moist, common fine
distinct dark yellowish brown and few fine distinct strona brown
mottles; clav: massive; verv harcd dry, firm moist, very sticky and
very plastic wet; common fine tubular pores: few iron staining:
many very fine and common fine ronts; pH 4.6 (6.5): clear smooth

Vverv dark arevish brown (10VR 3/2) moist, common fine distinct
olive-brown and few fine distinct dark yellowish hrown mottles;
clay; strong medium, fine and very fine anqular blocky: very sticky
and very plastic wet; continuous thick very dark grey cutans along
vertical and horizontal ped faces and pores: noncalcareous; pre-
ssure faces:; common very fine roots; pH 5.R (7.0); abrupt wavy

Mixed olive-brown (2.5y 4/4) and dark grey (l10YR 4/1) moist, common
fine distinct dark yellowish bhrown and few fine distinct black mott-
les; clay: strong medium and fine angular blocky: very sticky and
verv plastic wet: continuous thick dark grey cutans along vertical
and horizontal ped faces and pores: common fine tubular pores; non-
calcareous: nressure faces: pH 6.4 (R.0); abrupt wavy boundary

ireyrish brown (10 YP 4,2 ancé dark brown (10YR 3/3) moist,
tinct vellowish brown and few fine distinct black mott-
trona coarse and medium prismatic; very sticky and very
plastic wet: continuous moderately thick dark greyish brown cutans
along vertical nad faces and pores: few very fine tubular pores; non:
calcareous: pH 6.6 (R.0): abrupt wavy boundary

Location
Topography Rasin bottom
T.angd use
Drainac~
Depth
Horizon in in. Description
Apg 0-5
boundary
Alg 5-10
boundary
B21q 10-15
B22 15-24 “ixed dark g
few fine dis
les; clay; s
B3g 24-38

Dark grey (10yrR 4/1) moist, many fine distinct dark yellowish brown
and few fine distinct dark brown mottles: clay: very sticky and very
plastic wet: continuous thick dark grey cutans along vertical ped
faces and pores: common very fine tubular pores: noncalcareous; sand
pockets; pH 6.5 (8.0): abruot wavy houndary
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I1IClg P-49 Grey (5 6/1) moist, few fine distinct dark brown mottles: fine sandy
loam: friable moist, ronstickv and nonplastic wet: noncalcareous; ©b
6.8 (8.0}

11C2g 4R-60 Dark greenish grey ('15GY 4/1): fine sandy loam; stratified: nF 5.5

Note: Sampled by auger below 48 inches. ol determined on dried samnie in the labo-

ratory: pH figures given in brackets obtained on moist soils in the field
using a Hell:ge-Truog test kit.

Range of characteristics

a. Profile characteristics. Topsoil colour ranges from verv dark grey to very dark
greyish brown, occasionallv greyish brown, taxture from silty clay to clay. Subsoil
colour ranges from very dark grey to very dark grevish brown and texture is clav. Tex-
ture of the substratum ranges from fine to rmoderately coarse.

b. Environmental characteristics. These soils are developed in the ol# Ganges meander
floodplain and occupy very gently sloping to nearly level basins. Thev are poorlv
drained and seascnally flooded unto 2-7 feet ceep for 1-9 ronths in the rainy season.

Four phases have heen recognized: Magura, redium highland phase: Magura, medium
lowland, early dralning nhase; “aaura, medium lowland, slow draining phase and Maqura,

lowland nhase.

Distributior and extent

These soils occuny about 665 acres in the survey area.

Similar soils

Thev differ €rom Batra soils in having darker colour in the surface and suhsurface hori-
zons, from Ghior soils in having a thorouchly decalcified profile with darker surface
and subsurface horizons, from Kasiani soils in having darker colour and usually having
finer peds in the subsoil, from Mahespur soils in having stronaer structure and better

drainace as they occur on relatively higher sites in basins.

Mahespur Series

Mahespur series includes seasonally morerately deeply to deeply flooded, almost pere-
nnially wet, very noorlv drained soils develoned in old Ganges hasin clavs. Thev are
dark grey tc mixed -dark grey and yellowish brown, massive to moderate prismatic, clays,
with grey to dark orev cutans alona pores, cracks and ped faces in the subsoil. They
are noncalcareous throuchout the rnrofile.

Typical profile: Mahespur clay, medium lowland phase

Location : Stop no. 103/6BE-16(s). Vill. Defalis, P.S. Magura, Dist. Jessore

Parent material: Old Ganges alluvium



036

Edge of basin depression
Broadcast deepwater aman-fallow

Very poor. Flooded for 3-4 feet deep for °2-10 months. Groundwater
at the depth of 35 inches on 22nd March, 1980

Description

Topography
Land use
Drainage

Depth
Horizon in in.
Aplg 0-4
Ap2g 4-6
Ala 6-16
B2lq 16-27

IIAlgh 27-37

IIB2b 37-49

IIClb 49-59

IIIC2b 59-64

Very dark greyish brown (2.5Y 3/2) wet, cormon fine distinct dark
brown and few medium distinct dark grey; clay: massive; sticky and
plastic wet; many very fine and fine pores: noncalcareous; iron stai
ing along root channels and pores; many very fine and few fine roots;
PH 5.9 (6.0); abrupt smooth boundary

Very dark grey (10VR 3/1) moist, dark yellowish hrown mottles; clay:

massive; very sticky and very plastic wet; few very fine roots; non-

calcareous; iron staining alona root rhannels and pores; few very fin
roots; pH 5.8 (7.0); abrupt smooth bounda:y

Dark grey (10YR 4/)) moist, common fine distinct dark vellowish brown
and few fine distirct dark brown mottles: clay: strong very coarse to
coarse prismatic breaking to moderate very coarse to coarse angular
blocky: very sticky and very plastic wet; continuous thick dark qrey
cutans along vertical and horizontal ped faces and pores; noncalca-
reous; iron staining along root channels and pores: ped interior is
raw upto 10 inches and below 10 inches, structure is more developed;
PH 6.6 (7.5); few very fine roots: clear smooth boundary

Dark grevish brown (2.5Y 4/2) moist, common fine distinct yellowish
brown (10YR 5/4) and few fine distinct dark brown (10YR 3/2) mottles:
clay; strong fine to very fine angular blocky: very sticky and very
plastic wet; continuous thick dark grey cutans along vertical and
horizontal ped faces: common very fine pores; noncalcareous; pressure
faces; pH 7.6; clear smooth boundary

Very dark grey (10YR 3/1) wet, common fine distinct dark yellowish
brown (10YR 4/4) and few line distinct very dark greyish brown (10YR
3/2) mottles; clay; strong fine to very fine angular blocky structure
very sticky and very plastic wet; continuous thick very dark grey cuft
ans along vertical and horizontal ved faces and nores: noncalcareous
pressure faces: pY 7.0 (8.0)

Very dark greyish brown (10YR 3/2) wet, common fine distinct dark
yellowish brown (10YR 4/4) and common fine distinct very dark brown
(10YR 2/2) mottles; clay: very sticky and verv plastic wet:; noncal -
careous; pH 7.3 (8.0)

Mixed yellowish brown (10VR 5/6) and light olive-brown (2.5Y 5/4) wet,
common fine distinct grevish brown (2.5Y 5/2) mottlaes: silty cla';
very sticky and very plastic wet-: noncalcareous: pH 7.2

"ixed olive-brown (2.5V 4/4) and greyish brown (2.5Y 5/2) wet, few
fine distinct dark yellowish brown mottles; silty clay loam; slightl.
sticky and sliahtly plastic wet; noncalcareous: pH 7.4

s
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Note: pH fiqure in the brackets obtained on moist or wet soils in the field by
using Hellige-Truog test kit. Below 36 inches samnled by auaer.

Range of characteristics

a. Profile characteristics. Topsoil colour ranges from neutral grey to neutral dark
grey, occasionally dark grey to very dark greyish brown. The subsoil colour ranges

from dark grey to very dark grey, occasionally greyish brown. The substratum is usually
fine textured, occasionally moderately fine to moderately coarse.

b. Fnvironmental characteristics. These soils are developed in the old Ganges allu-
vium. Thev nccupy middle part to bottom of the basin, occasionally afilled channels.
The’ are seasonally moderately deeply to deeplv flooded for about 5-9 months and remain
we: for most part of the dry season. They are subject to rapid rise of flood level dur -
ing heavy rainfalls in the monsoon season.

Four phases have been recognized: Mahespur, medium lowland phase: Mahespur, medium
lowland, flood hazard phase; Mahespur, lowland phase and Mahespur, lowland, flood
hazard phase.

Distribution and extent

These soils mainly occur in thé low-lying basins of Magura and Jhenida thanas where they
occupy about 707 acres.

Similar soils

They differ from Ramdia and Kumarkhali soils in being thoroughly noncalcareous and from
Kumarkhali also in having darker subsoil.

Mehendiganj Series

Mehendiganj series comprises seasonally shallowly to moderately deeply flooded, poorly
drained, fine textured soils developed in young Ganges alluvium. They have an olive-
brown to dark greyish brown, finely mottled, firm, calcareous, silty clay to clay sub-
so0il with moderate to strong, coarse to medium prismatic breaking into blocky structure
with grey to dark greyish brown ped cutans.

Typical profile: Mehendiganj silty clay, medium highland phase

Location : Bl1/6BE-17. WVill. Satyapur, P.S. Magura, Dist. Jesshore
Topography : Basin margin

Land use : Broadcast deepwater aman-fallow or rabi crops

Drainage : Poor. Flooded upto 1-2 feet deep for about 4-5 months during the

monsoon season

Depth
Horizon 4in in. Description

Ap 0-5 Greyish brown (2.5Y 5/2) moist, common fine distinct- olive-brown
mottles; silty clay: massive, firm moist, sticky and plastic wet;
common very fine and few fine tubular pores:; noncalcareous; strong
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brown iron staining along root channel; many very fine and fine
roots; pH 6.1 (7.0); abrupt smooth boundary

B21 5-16 Mixed olive-brown (2.5Y 4/4) and areyish brown (2.5Y 5/2) moist,
common fine distinccr dark brown mottles; silty clay; moderate to
strong coarse prismatic breaking into moderate coarse to medium
angular blocky: firm moist, sticky and plastic wet; broken moderately
thick greyish brown cutans along vertical and horizontal ped faces
and pores; many very fine and fine and few medium tubular pores;
calcareous; cormc very fine and fine roots; pH 7.7; abrupt smooth
boundary

B22 16-24 Light olive-brown (2.5Y 5/4) moist, common fine distinct gravish
brown and few fine distinct dark brown mottles; silty clay: weak
to moderate coarse prismatic; firr moist, sticky and plastic wet;
broken moderately thick greyish brown cutans along vertical and
horizontal ped faces and pores; many very fine to fine tubular pores;
calcareous; few very fine roots; pH 7.8; abrupt smooth boundary

B3 24-32 Light olive-brown (2.5Y 5/4) moist, few fine distinct greyish brown
and dark brown mottles; silty clay; weak very coarse prismatic; firm
moist, sticy and plastic wet; patchy thin greyish brown cutans along
vertical and horizontal ped faces and pores; common vary fine tubular
pores; calcareous: few verv fine roots: pH 7.7; abrupt smooth boundar

IIAlgb 32-348 Very dark grey (10YR 3/1) moist, common fine distinct light olive-
brown mottles; clay; very firm moist, very sticky and very plastic
wet; common tubular pores; noncalcareous; pH 7.4 (8.0)

IIClg 38-48 Grey (N4/ ) moist, common fine distinct olive-brown and few fine
distinct yellowish brown mottles; clay; very firm moist, very sticky
and very plastic wet; noncalareous; pK 7.3 (8.0)

IIC2 48-60 Olive-brown (2.5Y 4/4), many fine distinct yellowish brown mottles;
clay; very firm moist, very sticky and very plastic wet; noncalca-
reous; pH 7.6

Note: Sampled by auger below 38 inches; structure, cutans and pores not racorded
below this depth. pH figures in brackets obtained on moist soils in the

field using a Hellige-Truog test kit.

Range of characteristics

a. Profile characteristcs. Topsoil colour ranges from olive-grey to oliva-brown; the
texture from silty clay loam to clay, rarely silt loam. The subsoil colour ranges fro
olive-grey to olive-brown; the structure from moderate to strong prismatic and blocky;
occasionally weak; the texture from silty clay to clay. The substratum is usually
moderataely fine to fine textured, occasionally madium textured.

b. Enviornmental characteristics. These soils are developed on the younqg Ganges mean
der floodplain. They occupy infilled channels and basins, occasionally inter-ridge
depressions. They are seasonally flooded upto 1 to 6 feet deep for about 1 to 8 month
in the monsoon season.
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*ehendiganj, medium highland phase; Mehendiganj,

medium highland, irreagular relief shase:; "ehendigani, medium lowland, early draining
phase and Mehendiganj, medium lowland, slow draining phase.

Distribution and extent

These soils occupy about 1,427 acres mainly on the young Ganoes meander floodplain in
Magura and locallv in Chenida and Sripur thanas.

Similar soils

The Mehendicani soils differ from Rasulpur soils mainly in having finer texture and
more stronglv developed structure in the subsoil, from Kumarkhali soils in having
stronger structure and usually browner colour in the subsoil and occupving higher
sites in hasins lacking verw pcor drainage condit-on, from Ishurdi and Pakuria soils
in havina creyer ped cutans .i:n the subsoil and also by occupying basin sites with
poorer drainage condition, and from Garuri and Kasiani soils bheing thoroughly calca-

reous profile.

Mirpuar Series

Mirpur series comprises seasonally intermittently to very shallowly flooded, imper-
fectly to poorly drained, medium textured soils developed in old Ganges alluvium. They
have a liaht olive-brown to olive-brown, noncalcareous, friable silt loam subsoil over-
lving a calcareous substratum at a variable depth.

Typical profile:

Mirpur silt loam, highland phase

vill. Kala, P.S. Jhenida, Dist. Jessore
“iearly level to very gently undulating ridge
Aus/jute-rabi crops

Above normal flood lavel. Intermittently flooded by
rainwater within field bunds for few hours to 2-3 days in the

Light olive-brown (2.5Y 5/4), few fine faint greyish brown mottles;
silt loam; very friable moist: common very fine and few fine tubula:-
pores; noncalcareous:; pH 6.4; abrupt smooth boundary

L.ight olive-brown {(2.5Y 5/4), common fine distinct greyish brown

Location 37/70W-236.

Topogravhy

Land use

Drainage Imperfect.

monsoon season.

Depth

Horizon in in. Description

Apl 0-3

apl 4-5%

mottles; silt loam: massive; friable moist: common very fine and
few fine tuhular pores:; norcalcareous; pH 6.5 (7.0);: abrupt wavy
boundary
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B21 54-13 Olive~brown (2.5Y 4/4), many fine distinct greyish brown and few
dark brown mottles: silt loam; moderate coarse prismatic breaking
into ccarse to medium angular blocky: friable moist; broken mode-
rately thick greyish brown along vertical and horizontal ped faces
and pores; many very fine and few fine tubular pores; noncalcareous;
common very fine roots; pH 6.6 (7.5); clear smooth bhoundary

B3 13-21 Olive-brown (2.5Y 4/4), many fine distinct grevish brown motties;
£ilt loam; weak vary coarse prismatic structure; friable moist;
patchy thin grevish brown cutans along vertical ped faces and pores;
noncalcareous; few very fine roots; pH 6.4 (7.5): abrupt smooth
boundary

Cl 21-28 Clive-brown (2.5Y 4/4}, many fine distinct grevish brown and few
fine distinct dark brown mottles; silt loam: very friable moist;
many very fine and few fine tubular pores; moderately calcareous;
few large and small calcium carbonate nodules; few very fine roots;
pH 7.8; abrupt smcoth boundary

TIC2 28-41 Mixed olive-brown (2.5Y 4/4) and greyish brown (2.5Y 5/2) moist, few
fine distinct yellowish brown mottles; verv fine sandy loam; very
friable moist; many very fine and few fine tubular pores; moderately
calcareous; remnants of stratification and few calcium carbonatae
nodules; pH 8.1; abrupt smooth boundary

ITIIC3 41-50 Light grey (5Y 7/2), many fine distinct dark brown and few fine dis-
tinct light olive-brown mottles; sandy loam; moderatelv calcareous;
pPH 7.1 (8.0); abrupt smooth boundary

IvCc4 50-60+ Mixed greyish brown (2.5Y 5/2) and olive-brown (2.5Y 4/4) moist,
few fine distinct yellowish brown and dark brown mottles; silt loam;
moderately calcareous: pH 7.6

Note: Sampled by auger below 41 inches. pH det ermined on dried sample in the labo-

ratory: pH figures in brackets obtained on moist soil in the field using a
Hellige-Truog test kit.

Range of charactaristics

a. Profile characteristics. Topsoil colour is usually light olive-brown to olive-
brown, but occasionally greyish brown and texture is silt loam. The subsoil colour
usually varies from light olive-brown to olive-brown and is occasionally greyish brown
with dark brown to yellowish brown mottles. They have noncalcarsous friable silt loam
subsoil with weak to moderate very coarse to coarse prismatic breaking into waeak to
moderate coarse to medium angular blocky structure. Substratum is generally medium
textured but occasionally moderately coarse or moderately fine textured.

b. Environmental characteristics. These soils are developed in mixed young and old
Ganges alluvium. They occupy upper to middle part of nearly lavel to very gently un-
dulating and occasionally undulating ridges. They are intermittently to very shallow-
ly flooded by rain water within field bunds for few hours to upto 2 months in the
monsoon season and become slightly droughty in the dry season.
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Mirpur, higkland phase; Mirpur, highland, irregu-

lar relief phase; Mirpur, medium highland phase and Mirpur, medium highland, irrequ-

lar relief phase.

Distribution and extent

They occupy about 4,437 acres in the old Ganges meandaer floodplain in the project

area.

Similar soils

Mirpur soils differ from Sara series in lacking free lime in the subsoil, from Patkel-
pota series in being calcareous in the substratum and from Darsana soils in having
coarse texture and waeaker structure in the subsoil.

Mominpur Series

Mominpur series comprises seasonally intermittently wet, imperfectly drained, noncal-

careous, moderately coarse tex-ured soils cdeveloped in old Ganges alluvium.

These

soils hava a light yellowish brown to dark yellowish brown weakly mottled arey, friable,
sandy loam to fine sandy loam subsoil with weak, very coarse, coarse and medium sub-

angular blocky structure.

Typical profile:

They are decalcified throughout the profile.

Mominpur sandy loam

Vill. Basudebpur, P.S. Magura, Dist. Jessore

Location Stop no. 3/68F-15.

Topography Summit of vervy gently undulating ridge

Land use Aus/mesta-rabi crops (mustard)

Drainage Imparfect. Above normal flood level. Remains moist in the rainy
season.

Depth

Horizon 1in in. Description

Ap 0-4 Light grey (2.5Y 7/2) dry, light olive-brown (2.5Y 5/4) moist, few
fine distinct yellowish brown mottles: sandy loam: massive:; loose
dry, friable moist, nonsticky and nonplastic wet; noncalcaresous;
common vary fine roots; pH 5.1; abrupt smooth boundary

B2lg 4-11 Dark yellowish brown (10YR 4/4) moist, many fine distinct dark brown

and common fine distinct grey and few fine distinct yellowish brown
mottles; fine sandy loam; weak very coarse and coarse subangular
blocky: slightly hard dry, friable moist, slightly sticky and slightly
plastic wet: patchy thin greyish brown cutans along vertical and
horizontal ped faces: many very fine tubular pores: noncalcareous;
common very fine roots; pH 5.3; clear smooth boundary
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322g 11-2¢ Dark yellowish brown (10YR 4/4) moist, common fine distinct dark
brown and common fine distinct grey and few fine distinct dark
vellowish brown mottles; fine sandy loam; weak very coarse and
coarse stbangular blocky: sliahtly hard dry, friable moist, slightly
sticky and plastic wet; patchy thin greyish brown cutans along ver-
tical and horizontal ped faces:; many very fine and few fine tubular
pores; noncalcareous; few very fine roots; pH 5.8; abrupt wavy

boundary

Cl 20-31 Dark yellowish brown (10YR 4/6) moist; sandy ]lo.am; massive; very
friable moist, nonsticky and nonplastic wet; few very fine tubular
pores; few very fine roots; pH 5.8 (6.5); clear smooth boundary

I1IC2 31-40 Yellowish brown (10YR 5/6) moist, few fine distinct light grey
mottles; loamy sand: single grain, very friable moist; nonsticky
and nonplastic wet; oH 6.4 (7.0); clear smooth boundary

I1C3 40-48+ Yellowish brown (10YR 5/6) moist, common fine distinct light graey
mottles; loamy send: single arain; ve:y friable moist; nonsticky
and nonplastic wet; noncalcareous; pk 6.5 (7.0)

Note: PH determined on dried sample in the laboratory; pH fiqures given in brackets
obtained on mcist soils in the field using a Hellige-Truog tast kit.

Range of characterist.ics

2. Profile characteristics. Topsoil colour ranges from light olive-brown to olive-
brown and texture is generally sandy loam but sometimes fine sandy loam. Subsoil
colour ranges from light yellowish brown to dark yellowish brown, occasionally light
olive-brown and texture from sandy loam to fine sandy loam. Substratum taxture is

generally coarsa.

b. Environmental characteristics. These soils occur on the old Ganges meander flood-
pPlain, occupying summits of very gently and gently undulating ridqes. They are inter-
mittently to very shallowly flooded in the rainv season and become droughty in the

dry season.

Distribution and extent

These 80ils occupy about 129 acres in the project area.

Similar soils

They differ from Pat’ pota soils in having finer texture in the subsoil.

Paksey Series

Paksey series comprises modarately well drained, olive-brown to light olive-brown,
calcareous, mediun textured soils doveloped in Ganges alluvium. They have weak to

m derate prismatic structure with greyish brown cutans on ped faces in the B horizon
ove. 'ving a medium to moderately fine textured substratum.
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Typical profile: Paksey loam

Location . 152/69w-43. Vvill. Ichchhakhada, P.S. Maqura, Dist. Jessore
Topoqgraphy : Summit of gently undulatina ridage
Land use : a' €allow at the time of sampling
b) other years: aus/mesta-fallow/rabi crops
Drainage : Mgderately well. Pemains unsaturated for most part of the year
Depth

Horizon in in. Description

Ap 0-4 Olive-brown (2.5Y 4/4) moist: loam; massive:; friable moist, slightly
sticky and nonplastic wet; comron very fine and fine tubular pores;
calcareous; many very fine and few fine roots: pH 7.8; abrupt
smooth boundary

B2 4-20 Olive-brown (2.5Y 4/4) moist: loam: w21k to moderate very coarse
to coarse prismatic breaking into subanaular blocky; friable moist,
slightly sticky and slichtly rlastic wet; broken thin to moderatelv
thick pale olive cutans along vertical and horizontal ned faces and
pores; many very fine and few fine tubular pores: calcareous; common
very fine and few fine roots; pH 8.0; abrupt wavy boundary

B3 20-27 Light olive-brown (2.5Y 5/4) moist, few fine distinct pale yellow
mottles: silt loam; weak very coarse to coarse prismatic; friable
moist, slightly sticky and sliaghtly plastic wet; broken thin to
moderately thick olive-brown cutans along vertical ved faces: many
vaery fine and few fine tubular pores; calcarecus: pale yvellow pockets
of sandy materials are present within soil mass: common very fine
and few fine roots; pH 8.2; abrupt smooth boundarv

Cl 27-31 Light olive-brown (2.5Y 5/4) moist, common fine distinct pale yellow
mottles; loam; massive; very friacle moist, sliahtly sticky and
nonplastic wet; common very fine and few fine tubular pores; calca-
reous; pale yellow silt patches within soil mass; few fine roots;
pH 7.8; abrupt smooth boundary

o] 31-38 Olive-brown (2.5Y 4/4) moist, few fine distinct dark vellowish brown
mottles; silt loam; moderate coarse to medium subanqular blocky:
friable moist, slightly stickv and slightly plastic wet; broken thin
to moderately thick greyish brown cutans alona vertical and horizon-
tal ped faces and pores; manv very fine and few fine tubular pores;
calcareous; few fine roots:; pH 8.1; clear smooth boundary

c3 38-50 Olive-brown (2.5Y 4/4) moist, common fine distinct areyish brown
mottles; silt loam; moderate coarse to medium subangular and angqu-
lar blocky: friable moist, slightly sticky and slightly plastic wet:
broken thin to moderately thick greyish brown cutans along vartical
and horizontal ped faces and pores; many very fine and common fine
tubular pores; calcareous; liaht grey silty patches within the soil
mass; faw fine roots; pH 8.1
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Note: PH determined on dried samples in the laboratory.

Range of characteristics

a. Profile characteristics. Depth of the substratum ranges from 12 to 32 inches.
Topsoil colour is mainly olive-brown, rarely light olive-brown and texture is silt
loam. Subancular colour is olive-brown to light olive-brown, sometimes dark yellow-
ish brown, and texture is silt loam. The substratum is mainly medium to moderately
fine textured and rarely moderatelv coarse textured.

b. Envirorimental chara.teristics. These soils are developed cn the young and old
Ganges meander floodplains occupying the summit of vaery gently to gently undulating
ridges. They are only intermittently saturated in the rainy season during heavy rain-
fall and dry out early in the dry season. They becoma severely droughty in the late
dry season.

Distribution and extent

These soils occupy minor area on the young and old Ganges meander floodplain in the
project area.

Similar soils

The Paksey soils differ from Sara soils in their lacking grey mottles in the subsoil
and being moderately well drained, from Mirpur and Patkelpota soils in being thoroughly
calcareous and moderately well drained.

Pakuria Series

Pakuria series compr: ses intermittently to seasonally shallowly to very shallowly
flonded, imperfectly to poorly drained, dark greynish brown to olive, calcareous clays.
They have strong coarse to medium prismatic to blocky structure with continuous thick
dark grayish brown cu-ans on ped faces and pores in the B horizon.

Typical profile: Pakuria clay(.)

Location : Stop no. 17/PAF 23A7. Vill. Samaspur, P.S. Khoksha, Dist. Kushtia

Topography : Lower slope of verv qently sloping floodplain ridqe

Land use : Mixed jute and broadcast deepwater aman-rabi crops; sugarcane

Drainage : Poorly drained. Flooded upto 14 to 3 feet deep for about l-14% months
in the monsoon season. Remains unsaturated for about 7 months in the

dry season.

(*) Taksn from the Reconnaissance Soil Survey Peport of Kushtia district,
Department of Soil Survey, Dacca.
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Depth
Horizon in in. Description

apl 0-4 Olive-brown (2.5v 4/4) moist to greyish brown (2.5Y 5/2) dry; clax;
cloddy: verv hard drv: common fine tubular nores: noncalcareous;
pH 7.6; abrupt smooth boundarv

aAp2g 4-6 Dark greyish brown (2.5Y 4/2) moist; clay: moderate coarse breaking
to fine to very fine subangular blocky: firm moist: broken thin to
moderately thick grev cutans on vertical and horizontal ped faces
and continuous thick along pores; noncalcareous: pH 7.7; abrupt
smooth boundary

B2l 6-15 Dark areyish brown to olive-brcwn (2.5Y 4/3) moist, common fine dis-
tinct cark yellowish brown and few fine distinct dark brown mottles;
clay; strong coarse prismatic breaking to coarse, medium and fine
subanqular and angular blocky: firm moist: continuous thick dark
greyish brown cutans along vertical and horizontal ped faces and
pores; upper part slightly calcareous, lower part below 12 inches
moderately calcareous; pH 7.9: abrupt smooth boundary

Blg 15-20 Olive-gray (5Y 5/2) and olive-brown (2.5Y 4/4) moist, few fine dis-
tinct dark brown mottles; silty clay; strong coarse prismatic break-
ing to strong coarse angular blocky: slightly firm moist; continuous
thick dark qreyish brown cutans along vertical and horizontal ped
faces and pores: moderately calcareous; pH 7.9: abrupt smooth boundary

IIC1 20-45 Olive (5Y 5/3) moist, many fine distinct light olive-brown mottles;
silty clay loam: massive; friable moist; moderately calcareous; pH
8.2; clear smooth boundary

1IC2 45+ Olive— cey (5Y 5/2) moist, common fine prominent strong brown and
dark br wn mottles; clay; massive: moderately calcareous; pH 8.0

Note: No analytical sample collected below 45 inches. pH fiqures given in brackets
recorded in the field on moist soil using a Hellige-Truoa test kit.

Range of characteristics

a. Profile characteristics. Topsoil colour is generally olive-brown but occasionally
dark grey or olive-grey and texture ranges from silty clay loam to clay. The topsoil
is locally noncalcareous. Subsoil colour is generally olive-brown and occasionally
greyish brown or dark greyish brown with olive-brown mottles and texture is clay.
Structure is strong coarse to medium prismatic and anqular blocky and occasionally verv
coarse and fine prismatic and angular blocky with continuous thick dark areyish brown
and occasionally broken moderatelv thick dar qreyish brown to grey cutans along ped
faces and pores. The substratum is usually medium to moderately fine textured and
occasionally older with noncalcareous fine textured materials.

b. Environmental characteristics. These soils are mainly developed in young Ganges
meander floodplain occupying middle to lower parts of nearly level to very ge.cly un-
dulating ridges. They are generally seasonally very shallowly flooded by rain water for
2 weeks to 3 months in the rainy season and usually become very drouqghty in the late
dry season.
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Distribution and extent

These soils occupy minor area mainly in Magura thana.

Similar soils

The Pakuria soils differ from Gangri and Benapol series in being calcareous in the sub-
soil, from Ishurdi soils in having finer texture and stronger structure and from Mehen-
diganj soils in having clays with finer peds and browner coatings in the subsoil and

also in occurence on ridge sites with relatively better drainage.

Pangsa Series

Pangsa series includes intermittently flooded, imperfectly drained, calcareous, moder-
ately coarse textured, stratified soils developed in young Ganges alluvium.

Typical profile:

Pangsa silt loam

33/66E-17. Vill. Barakhari, Magura thana, Dist. Jessore

llpper part of ridge
Aus/mesta~rabi crops; sugarcane; chilli-rabi crops

Intermittently flooded by rainwater within field bunds
for a few hours after heavy showers in the monsoon season.

Olive (5Y 5/4) moist, few fine distinct yellowish brown mottles;
massive; hard dry, firm moist, sticky and plastic wet;
many very fine and few fine tubular pores; moderately calcareous;
nany very fine roots; pH (7.5); abrupt smooth boundary

Light olive-brown (2.5Y 5/4) moist, few fine distinct yellowish
brown mottles; silt loam; massive; dry hard, firm rmoist, sticky
and plastic wat; manv_;;;y fine and common fine tubular pores;

moderately calcareous; common very fine rcots: pH (8,0); abrupt

Mixed olive (5Y 5/4) and light grey (SY 7/1) moist, few fine uistinct
olive-brown mottles: fine sandy loam; stratified; loose moist, non-
sticky and nonplastic wet; moderately calcareous; pH (8.0); clear

Olive (S5Y 5/4) moist, few fine distinct yellowish brown mottles;
fine sandy loam; stratified:; nonsticky and nonnlastic wet; pH (8.0)

Light olive-brown (2.5Y 5/4) moist, common fine distinct vellowish
brown and few medium prominent very dark greyish brown mottles;
silt loam; pH (8.0)

Location Stop no.
Topography
Land use
Drainage Imperfect.
Depth
Horizon in in. Description
Ap 0-4
silt loam;
Cl 4-7
smooth boundary
I1IC2g 7-13
smooth boundary
IIC3 13-22
11C4 22-48
Note:

Sampled by auger below 36 inchses.
moist soils in the field using a Hellige-Truog test kit.

pH figures given brackets obtained on
As the Pangsa

soils occupy small areas in the project area, typical orofile was not des-

cribed from regular pit and routine analytical samples not ccllected.

Here

the profile has been described from a short soil descriotion recorded during
the reqular field observation.
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Range of characteristics

a. Profile characteristics. Topsoil is usually medium textured and colour is mainly
olive. Subsoil is a stratified light grev, occasionally olive, fine sandv loam.
Texture of the substratum ranaes rrom fine sandy loam to very fine sandy loam.

b. Envirbnmental characteristics. These solls are developed in the young Ganges
sediments and occupy usuallv nearly level to very gently undulating ridaes on the
young Ganges meander floodplain. They are above normal flood level and intermittently
flooded by rainwater within field bunds for few hours to less than 15 days in the mon-

sSoon season.

Distribution and extent

These soils occupy minor area in the survey area.

Similar ...:1

They differ from sandy Ganges alluvium in lacking strong stratification and baing
more oxidized, and from Rayna soils in having coarser texture below the topsoil.

Patkelpota Series

The Patkelpota series includes intermittently wet to seasonally flooded, imperfectly
to poorly drained, medium textured, noncalcareous soils developed in old Ganges allu-
vium. These soils have a greyish brown to olive-brown subsoil with weak to moderate
structure. They are decalcified throughout the profile.

Typical profile: Patkelpota silt loam, highland, shallow phase

Location : Stop no. 18/70W-242. Vill. Gopinathpur, P.S. Jhenida, Dt. Jessore
Topography : Upper part of very qently undulating ridge

Land use : Aus/jute-rabi crops (gram, lentil, wheat, onion, tobacco, etc.)
Drainage : Imperfect. Above normal flood level. Intermittently very shallowly

flooded in rainy season.

Depth
Horizon in in. Description

Ap 0-34% Light grey (2.5Y 7/2) dry, light olive-brown (2.5Y 5/4) moist, few
fine faint greyish brown mottles; silt loam; massive; nonsticky and
nonplastic wet; many very fine tubular pores; noncalcareous; many
very fine and few fine roots; pH 6.5; abrupt smooth boundary

B21 34-14 Olive-brown (2.5Y 4/4) moist, cnmmon fine distinct Jark brown and
common fine distinct greyish brown mottles: silt loam; weak very
coarse and coarse prismatic: slightly sticky and nonplastic wet;
patchy and broken thin greyish brown cutans along vertical ped faces
and pores; common very fine and few fine tubular pores: noncalca-
reous; common very fine roots; pH 6.0 (6.5); abrupt smooth boundary
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B22 14-20 Olive-brown (2.5Y 4/4) moist, common fine distinct dark brown and
common fine distinct greyish brown and few fine faint light olive-
brown mottles: silt loam; weak very coarse and coarse prismatic
nonsticky and nonplastic wet: common very fine tubular pores: non-
calcareous: few very fine roots: pH 5.9 (7.0): clear wavy boundary

IIC1 20-28 Light yellowish brown (2.5Y 6/3) and pale olive (5Y 6/3) moist;
fine sandy 1n-m; nonsticky and nonplastic wet; common very fine
tubular pores: noncalcareous; pH 7.0; abrupt smooth boundary

f&CZq 28-51 Light olive-grey (5Y 6/2) and pale olive (5Y 6/3) moist, few fine
distinct dark brown mottles; fine sandy loam: nonsticky and non-
plastic wet:; few very fine tubular pores; noncalcareous; p¥ 7.1

IIC3g 51-59 Light olive-grey (5Y 6/2) and light grey (2.5Y 7/2) moist, few fino
distinct dark brown mottles; fine sandy loam: nonsticky and nonplas-
tic:; slightlv calcareous; pH 8.3

Note: Sampled by auger below 51 inches. pH determined on dried sample in the labo-
ratory. pH figures given in brackets obtained on moist soil in the field usine

a Hellige-Truog test kit.

Range of characteristics

a. Profile characteristics. Topsoil colour ranges from light olive-brown to olive-
brown, occas'onally greyish brown, texture is usually silt loam. Subsoil colour ranaes
from greyish brown to olive-brown, occasionally dark brown, texture is usually silt
loam, rarely loam. Texture of substratum is ranges from moderately coarse taextured

to moderately fine textured.

b. Fnvironmental characteristics. These soils are developed on the old Ganges meander
floc . 'ain and occupy upper to middle parts of nearly level to gently undulating
ridges. They are gither intermittently wet or very shallowly flooded in the rainy
season and become droughty in the dry season.

Three phases have been recognized: Patkelpota, highland phase; Patkelpota, highlang,
irregular relief phase and bPatkelpota, medium highland phase

Distribution and extent

These soils occupy about 580 acres in the project area.

Similar soils

The Patkelpota soils differ from Sara and Mirpur soils or in having thoroughly decal-
cified profiles, from Baradi soils in having coarser texture and weaker structure in
the subsoil and from Mominpur soils in having finer texture and better developed
structure in the subsoil.
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Rajair series includes seasonally to almost perennially flooded, very poorly drained,
very dark greyish brown to very dark grey organic soils. They have less than 10 in-
ches of mineral matter overlying peaty or mucky layers, which are less than 20 inches

thick.

Typical profile:

Rajair mucky clay

136/69W-47. vVill. Panditpur, P.S. Jhenida, Dist. Jessore
Basin depression

Aus-fallow

Very poor. Flooded upto S feet for more than 9 months. Remains un-

saturated for about 1-2 months in the late dry season. Groundwater
was found at 8 inches depth on 25th March, 1980

Description

Location
Topography
Land use
Drainage

Depth
Horizon 4{n in.
Ap 0-6
I10 6-15

ITIClqg 15-22

IIIC2g 22-36

IIIC3g  36-48

Very dark grey (10YR 3/1) moist; mucky clay; massive; friable moist,
sticky plastic wet; many very fine pores; calcarecus; remnants of
shells; many very fine and fine roots; pH 7.6; abrupt smooth boundary

Very dark greyish brown L10YR 3/2) wet; mucky peat; massive; when
squeezed in the hand, liquid removed is turbid and only the total
mass passes between the firgers; nonsticky and nonplastic wet; many
vary fine and fine pores; calcareous; (fikrous and porous):; many
very fine and fine roots; pH 8.4

Grey (5Y 5/1) wet; mucky loam; when squeszed in hand, liquid removed
in turbid and a large portion of the material ooze between the fingers;
slightly sticky and slightly plastic wet; many very fine and fine
poras; calcareous; many very fine and fine roots; pH 7.6

Graey (5Y 5/1) wet; silt loam; slightly sticky and slightly plastic;
calcareous; pH 7.5 (8.0)

Greenish grey (5GY 5/1) wet; silty clav loam: very sticky and plastic
wat; calcareous; pH 7.8

Note: pH determined on dried samples in the laboratory. pH figure given in brackets
recorded in the field using a Hellige-Truog test kit.

Range of characteristics

a. Profile characteristics. Thickness of the organic layer overlying the gleyed mine-

ral substratum ranges from 10-20 inches. Topsoil thickness varies from 4-8 inches. The
peat layer and the underlying mineral materials are usually calcareous and contain
undecomposed shell fragments.
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b. Environmental characteristics. These soils occur in the very poorly drained
depressed parts of basin sites in the old Ganges meander floodplain. These soils are
flooded upto 6 feaet for about 8-10 months in the monsoon season and remain wet or
flooded for most part of the dry season.

Distribution and extent

These soils occupy about 285 acres in Jhenida thana in the southern part of the
project.

Similar soils

They differ from the peat soils of Satla series in having thinner organic layer (less
than 20 inches thick) and from the mineral soils of Kumarkhali series in having a
dark coloured peaty subsoil.

Ramdia Series

Ramdia gseries includes seasonally moderately deeply to deeply floocded, almost pere-
nnially wet very poorly draired soils developed in the old Ganges basin clays. They
are mottled greenish grey to vary dark grey, massive or weak to moderate prismatic

and angular blocky with dark grey to very dark grey cutans on ped faces and along pores
and cracks in the subsoil. They are calcareous in the substratum.

Typical profile: Ramdia clay, medium lowland, flood hazard phase

Location : Stop no. Bl/68BE-15. Vill. Paka Kanchanpur, P.S. Magura, Dt. Jessore

Topog raphy : Basin depression

Land use : Broadcast deepwater aman-fallow

Drainage : Very poor. Flooded upto 5-6 feet for 9 months (the soil has risk of
sudden rise of flood water). Groundwater at 50 inches depth on 22nd
March, 1980

Depth
Horizon in in. Description
Apg 0-5 Dark grey (10YR 4/1) dry: very dark grey (10v® 3/1) moist, common

fine distinct dark yellowish brown (10ve 4/4) mottles: clay: massive;
very hard dry: firm moist: very stickv and very plastic wet; many
very fine tuhular pores; noncalcareous; common verv fine roots; pH
6.0; abrunt wavy boundary

Alg 5-8 Very dark grey (10YR 3/1) moist, common fine distinct dark yellowish
brown and few fine distinct strong brown mottles: clay: moderate
coarse to medium angular blocty: firm moist, very sticky and plastic
wet: few very fine tubular pores; continuous thick very dark grey
cutans alono nores and vertical and horizontal ped faces; noncalca-
reous; strond brovn iron staining: few very fine roots: pH 6.1 abrupt
wavy boundary
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B2g 8-15 Dark arev (5y 4/1) moist, cormon fine distinct olive-brown and
dark vellowish brown (10VR 5/¢) mottles: clay:; roderate coarse to
medium prismatic bhreakinc into moderate coarse angular blocky; verv
sticky and plastic wet: continuous thick dark grey cutans along
vertical and horizontal ped faces and pores: few very fine tubular
pores; noncalcareous: ‘ew very fine roots: pF 7.1 (R.0): ahrupt
wavy boundary

IIR3g 15-21 Mixed greyish brown (2.5y 5/2) and yellowish brown (10YP 5/€) moisc,
common mecium distinct cark yellowish brown and few €ine distirnct
dark brown mottles: silty clay loam: weak very coarse orismatic;
sticky an?d slightly plastic wet; broken moderately thick dark grey
cutans alona vertical ced faces: common verv fine tubular pores:
calcareous: few ¥rotovinas present: few very fine roots: pE 7.1
(8.0); abrupt wavv boundarv

JICl 21-30 Greyish brown (2.5y 5/2) moist, common fine Aistinct vellowish brown
and few fine distinct dark brown mottoles: silty clay loam; massive;
sticky and slightly plastic wet: patchy thin dark grey cutans along
cracks and pores: few very fine tukular pores: calcareous; remnants
of stratification: pH 8.0; abrubnt wavy boundary

11C2 30-42 Grevish brown (2.5Y 5/2) moist, common mecium distinct dark brown
and few fine distinct dark yellowish brovn mottles: silty clay;
sticky and slightly plastic wet: patchy thin dark grey cutans along
pores; few very fine tubular pores: calcareous; remnants of strati-
fication; pP 7.9: abrupt wavy boundary

ITIC3a 42-50 Park grey (*4/ ), cormon medium distinct dark brcwn and few medium
distinct darx yeliowish brown mottles; clay; very sticky and plastic
wet; calcareous; pH 7.6

Note: pF figures in the brackets obtained on moist soils in the field by using a
Hellige-Truog test kit.

Range of characteristics

a. Profile characteristics. Topsoil colour ranges from grey to dark grey or rarely
greenish grey and texture from clay to silty clay. Subsoil colour ranges from dark
grey to very dark grey and rarely olive-brown to dark greyish brown. Substratum is
slightly calcareous to calcareous and colour ranges from light olive-brown to dark
greyish brown and texture from clav to silty clay loam. Buried soil occurs in some

profile.

b. Fnvironmental characteristics. These soils are developed in the old Ganges aliu-
vium and occupy basin depressions in the old Ganaes meander floodplain. They are
flooded upto 3-8 feet deep for 6-10 months in the rainy and part of the dry season.
The medium lowland soils are flooded unto 3-5 feet deep for €-9 months and lowland
s0ils are fluuded upto 6-8 feet deep for 9-10 months.

Four phases have been recognized: Ramdia, medium lowland phase; Pamdia, lowland
phase; Ramdia, medium lowland, flood hazard phase and Ramdia, lowland, flood hazard

phase
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Distribution and extent

These soils ocoupv about 654 acres in the survey area

Similar soils

They differ from Ghior soils in having weaker structure in the subsoil and also in
ogcurence in basin depressions with very poor drainage, from Mahespur soils in being
calcareous in the substratum and from Kumarkhali soils in having a noncalcareous sub-
soil.

Rasulpur Series

The Rasulpur series includes seasonally flooded, poorly drained, calcareous, mocerately
fine textured soils developed in the youna Ganges alluvium. These soils have an olive-
grey or dark grey to dark greyish brown or olive-brown silty clay loam subsoil with
moderate to strong coarce to medium angular tklocky structure and thin to moderately
thick dark grey to dark greyish brown cutans along ped faces and pores.

Typical profile: Rasulput silty clay, medium highi. .. phase

Location : Stop no. 38/70¥-236. Vill. Hat Gopalpur, P.S. Jhenida, Dist. Jessore
Topograph : Basin margin
Land use : Broadcast deepwater aman-fallow/rabi crops (khesari)
Drainage : Poor. Flooding upto 2-3 feet desp for about 4-5S months. The soil
becomes droughty in the dry season
Depth

Horizon in in. Desciiption

Ryl 0-24 Dark greyish brown (2.5Y 4/2) moist, common fine distinct dark
yellowish brown and light olive-brown mottles; silty clay;: clody;
very firm moist, sticky and plastic wet; common very fine tubular
pores; noncalcareous; iron staining along root channels; many very
fine roots; pH 6.8 (7.5); abrupt smooth boundary

Ap2 24-44  Dark greyish brown (2.5Y 4/2) moist, common fine distinct light
olive-brown and few fine distinct velloWwish brown mottles; silty
clay; massive; very firm moist, sticky and plastic wet; common very
fine tubular pores; noncalcareous; iron ctaining along root channel;
many very fine roots; pH 7.1 (8.0); abrupt simoth toundary

B2lg 44-104 Dark greyish brown (2.5Y 4/2) moist, common fine distinct olive-
brown and few fine distinct dark brown; silty clay loam; streng
coarse prismatic breaking :iito strong coarse to medium angular
blocky:; firm moist, sticky and plastic; continuous moderately thick
dark grey cutans along vertical and horizontal ped faces and pores:
many very fine tubular pores; slightly calcareous; common very fine
roots; pH 7.8; abrupt smooth boundary
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B22g 104-20 Greyish brown (2.5Y 5/3) moist, many fine distinct olive-brown and
fow fins distinct dark browr mottles; silty clay loawn: strong very
coarse to coarse prismatic Lreaking into moderate coarse to medium
angular blocky; firm moist, sticky and plastic wet: continuous mode-
rately thick dark grey cutans along vertical and horizontal ped faces
and pores; many very fine tubular pores; moderatel: 3lcareous;
common very fine roots; pH 7.9; clear smooth boundary

Big 20-31 Greyish brown (2.5Y 5/2) moist, common fine distinct olive-brown
and common fine distinct yellowish brown; silty clay loam: weak
very coarse to coarse prismatic: firm moist, sticky and plastic
wet; broken to continuous moderately thick greyish brown cutans
along vertical ped faces; many very fine tubular pores: moderately
calcareous; few very fine roots; pH 8.0; abrupt smooth boundary

Cl 31-41 Greyish brown (2.5Y 5/2) moist, many fine distinct olive-brown; few
fine distinct dark brown and light olive-brown mottles; silt loam;
massive; firm moist; slightly sticky and sliqghtly plastic wet; many
very fine tubular pores; moderataly calcareous; pH 8.0; clear smooth
boundary

c2 41-52 Greyish brown (2.5Y 5/2) moist, many fine distiact light olive-brown;
faew fine distinct dark yellowish brown and olive-brown mottles; silt
loam, firm moist, sticky and plastic wet; many very fine tubular
pores; moderately calcareous; pH 8.1; abrupt smooth boundary

IIC3g 52-62 Grey (N5/ ) wet, few fine distinct black mottles; clay; very sticky
and very plastic wet; slightly calcareous; pH 7.8

IIAlgb 62-80+ Black (5Y 2.5/1) moist, few fine faint very dark grey mottles; clay:
very sticky and very plastic; noncalcareous; well decomposed organic

matter; pH 7.3 (8.0)

Note: Sampled by auger below 52 inches. pH within brackets determined on moist soils
in the field by using Hellige-Truog test kit.

Range of characteristics

a. Profile characterictics. Thickness of the topsoil usually ranges from 3 to 5 inches;
colour from olive-grey to dark grey or dark greyish brown and texture from silt loam to
silty clay loam, rarely silty clay. The subsoil colour varies from olive-grey to dark
grey and sometimes olive-brown or light olive-brown. Structure ic moderate to strong
prismatic and angular blocky with broken to patchy thin dark grey to dark greyish brown
cutans. Texture of the substratum is usually medium, occasionallv moderately fine to

fine.

b. Enviornmantal characteristics. These soils are developed in the young and, locally,
also in the old Canges meander floudplain occupying basins and infilled channels. They
are seaconally shallowly to moderately deeplv flooded for 1-7 months in the rainy sea-
son.

Four phases have been recognized: Rasulpur, medium highland phase; vasulpur, medium
highland, irreqular relief phase; Rasulpur, medium lowland, early draining phase and
Rasulpur, medium lowland, slow draining phase.
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Distribution and extent

These soils occupy about 832 acres of land in the project area.

Similar soils

Rasulpur sereis differs From Gopalpur series in being greyer in the subsoil and in
occupying basin or infilled channel sites having poorer drainage and from Mehendiganj
soils in having coarser texture and weaker structure in the suabsoil,

Rayana Series

Rayna series comprises intermittently and seasonally very shallowly to shallowly
flooded, imperfectly to poorly drained, light olive-brown to olive-brown, finely
mottled, calcareous silt loams. They are usually finely stratified below the top-~
soil. Locally, the Rayna series includes stratified very fine sandy loams.

Typical profile: Rayna silt loam, highland phase

Location : 49/69W-41, vill. Nandoali, P.S. Magura, Dist. Jassore
Topography’ : Summit of very gently undulating ridge

Land use : Jute-rabi crops

Drainage : Imperfect. Above normal flood level. The soil becomo droughty in

the late dry season.

Depth
Horizon 1in in, Description

Ap 0-5 Light olive-brown (2.5Y S/4); silt loam; massive; common very fine
and few fine tubular pores; moderately calcareous; many very fine
roots; pH 7.6; abrupt smooth boundary

Cl 5-12 Olive-brown (2.5Y 4/3) moist, common fine distinct dark yellowish
brown and few fine distinct grey mottles; silty loam: remnants of
stratification; slightly firm moist; common very fine and few fine
tubular pores; moderately calcareous; common very fine roots; pH
8.1; clear smooth boradary

ce 12-19 Olive-brown (2.5Y 4/4) moist, few fine distinct dark vellowish brown
mottles; silt loam; finely stratifjed; slightly firm moist; common
very fine and few fine tubular pores; moderately calcareous; common
very fine roots; pH 8.1; abrupt smooth boundary

C3 19-22 Mixed light grey (5Y 7/2) and olive-brown (2.5Y 4/4) moist; very
vine sandy loam; finely stratified; very friable moist; common vaery
fine and few fine tubular pores; moderately calcareous; few very
fine roots; pH 8.0; abrupt smooth boundary

c4 22-25 Olive-brown (2.5Y 4/4) moist; faw fine distinct dark vallowish brown
mottles; silt loam; finely stratified; slightly firm moist: common
very fine and few tine tubular pores; moderately calcareous; few
very fine roots; pH 8.0; abrupt smooth boundary
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I1IC5 25-30 Light grey (5Y 7/2) moist: fine sandy loam: stratified; very fria-
ble moist; moderately calcareous; dark brown minerals within the
stratified layers; pH B.0; abrupt smooth boundary

I1TICé 30-33 Mixed olive-brown (2.5Y 4/4) and light grev (5Y 5/2) fine sandy
loam patches; silt loam: stratified; friable moist; few very fine
tubular pores: moderately calcareous:; pH 8.1; clear smooth boundary

I111C7 33-37 Olive-brown (2.5Y 4/4) moist; silt loam; friable moist; moderately
calcareous; finely stratified; pH 8.1; clear smooth boundary

111C8 37-50 Olive-brown (2.5Y 4/4) moist; common fine distinct dark yellowish
and few fine distinct dark brown mottles; silt loam; moderately
calcareous; pH 8.0; abrupt smooth boundary

II1C9 50-62 Olive-brown (2.5Y 4/4) moist: few fine distinct dark yellowish brown
mottles; very fine sandy loam; moderataly calcareous: pH 8.2

Note: pH determined on dried sample in the laboratory

Range of characteristics

a. Profile characteristics. Topsoil colour generally ranges from light olive-brown
to olive-brown and, occasionally, grey to olive. Texture generally is silt loam but
can range from fine sandy loam to silty clay. Subsoil colour ranges from light olive-
brown to olive and occasionally is greyish brown or pale olive and texture from very
fine sandy loam to silt loam. The subsoil is usually finely stratified, but local

it includes only remnants of stratification. Substratum is normally medium textured
but layers of fine sandy loam can be present.

b. Environmenial characterisitcs. These soils are developed in young deposits of

the Ganges alluvium occupying generally upper to middle part of nearly level to very
gently undulating ridges and occasionally gently undualting ridges and inter-ridge
depressions. They are mainly non-flooded but some are intermittently to very shallowlv
flooded. )

Five phases have been recognized: Rayna, highland phase; PRayna, highland, irregular
relief phase; Rayana, highland, river erosion hazard phase; Rayna, medium highland
phase and Rayna, medium highland, irregular ralief phase.

Distribution and extent

The occupy about 1,403 acres in the young Ganges meander floodplain in Magura and
Sripur thanas,

Similar soils

Rayna series differs from Sara series in having alluvial stratification in the sub-
soil, from Pangsa in having finer texture in the subsoil and from the silty Ganges
alluvium in having relatively more oxidized and partly homogenized subsoil with some-
what broken stratification.
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Sandy Ganges Alluvium

This land type includes intermittently and seasonally very shallowly to modezqtely
deeply flooded, imperfectly to poorly drained, mixed light grey and olive-brown,
stratified, calcareous, sandy loams to fine sandy loams.

Typical profile:

Sandy Ganges alluvium, highland phase

Stop nn. 50/69W-39, Vill. Arpara, P.S. Magura, Dist. Jessore
Upper part of gently undulating ridge

Mesta-fallow/rati crops

Imperfect. Above flood level. Intermittently very shallowly
flooded for a few hours to 1-2 days in the rainy season

Description

Location
Topography
Land use
Drainage

Depth
Horizon 1in in.
Ap 0-7
Cl 7-14
c2 14-19
c3 19-26
11C4 2635
I1ICS 35-40
I1I1C6 40-48

11IC7g 48-56

Ivce 56-65+

Light grey (5Y 7/2) dry, olive (5Y 5/3) moist, few fine distinct
strong brown mottles; sandy loam; single grained, loose dry, very
friable moist, nonsticky and nonplastic wet; culcaraous; many very
fine and fine roots; pH 7.9 (B.5); abrupt wavy boundary

Light grey (5Y 6.5/1) and dark brown (10YR 4/3) moist; wery thin

-alternating layers of fine sandv loam; and loamy sand, mixing into

olive (5Y 5/3) sandy loan; stratified; lonse dry, very ’riable moist,
nonsticky and nonplastic wet; common very fine and few fine tubular
pores; calcareous; common very fine ari few fine roots; pH 8.9 (8.0);
abrupt wavy boundary

Light grey (5Y 6.5/1) and dark brown (10YR 4/3) moist; very thin
alternating layers of loamy fine sand and fine sandy loam, mixing
into olive (5Y 5/3) fine sandy loam; stratified; nonsxxcky and non-
plastic wet; cammon very fine and few fine tubular poies; calcare-
ous; few very fine roots; pH 9.0; clear smooth boundary

Light grey (5Y 6.5/1) and dark brown (4YR 4/3) moist; wery thin
alternating layers of loamy fine sand and very fine sandy loam,
mixing into olive (5Y 5/3) very fine sandy loam; stratified; non-
sticky and nonplastic; few very fine tubular pores; calcareous;
pH 8.8; abrupt smooth boundary

Olive (5Y 4/3) moist, common fine distinct dark yellowish brown and
few fine faint yellowish red mottles; silt loam; stratified;
slightly sticky and slightly plastic wet; common very fine tubular
pores; calcareous; nH 8.3; abrupt smooth boundary

Olive (5Y 4/3) moist, common fine distinct light olive brown, few
fine faint red brown and few fine faint dark yellowish brown mottles;
silt loam; massive; slightly sticky and slightly plastic wet; common
very fine and few fine tubular pores; calcareous; few very fine roots;
PH 8.4; abrupt smoo*h boundary

Olive (5Y 4/3) moist, many fine distinct olive-brown and few fine
distinct dark yellowish brown mottles; silt loam; slightly sticky
and slightly plastic wet; common very fine and few fine tubular
pores; calcareous; iron staining along ped faces: few very fine
rootg; pH 8.3; abrupt smooth boundary

Greenish grey (5GY 5/1) moist; silty clay loam: sticky and plastic
wet; calcareous pH 8.0

Dark greyish brown (2.5v 4/2) moist, many fine distinct olive-brown
and few fine distinct dark yellowish brown mottles: clay: very sticky

and verv plastic wet; calcareous; pH 7.9
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Note: Sampled by auger below 48 inches. pH determined on dried sample in the
laboratory. pH figures given in brackets obtained on moist soil in the
field using a Hellige-Truoa test kit.

Ranage of characteristics

a. Profile characteristics. Topsoil texture varies from sandy loam to silt loam.
Subsoil colour (usually mixed colour i.e. light grey and olive-brown) ranges from
light grey to olive-brown and texture from sandv loam to fine sandy loam. Soils
are stratified from below the topsoil.

b. Enviornmental characteristi¢s. These soils are develooed in the young Ganges
alluviuna and occupy very gentlv to qently undulating ridges of youna alluvial lands

or along the banks of the active river channels in the young Ganges meander floodplain
They are either above normal flood level or flonded by river water uoto 3-4 feet for
about 2-5 months in the rainy season. They become severely droughty during the dry
season and in areas along the active river channels the soils have moderate risk of
river erosion and/or burial by fresh alluvial deposits in the meuwsoon season.

Three phases have been recognized are: Sandy Ganges alluvium, highland phase; Sandy
Ganges alluvium, highland, river-erosion hazard phase and Sandy Ganges alluvium,
medium lowland phase.

Distribution and extent

These soils occupy about 161 acres in the voung Ganges meandesr floodplain in Magura
and Sripur thanas.

Similar soils

They differ from Pangsa s2ils developed in relatively older sediments, in having
poorer drainage and raw nature of parent material and from the silty Ganges alluvium
in having coarser texture.

Sara Series

The Sara series comprises intermittently and seasonally very shallowly flooded, imper-
fectly to poorly drained, calcareous, medium textured soils developed mainly in the
young Ganges alluvium. These soils usually have an olive-brown, silt loam subszoil with
weak to moderate coarse prismatic and anqular blocky structure.

Typical profile: Sara silt loam, highland phase

Location : Stop no. 156/68F-15. Vvill. Abalpur, P.S. Magura, Dist. Jaessore
Topography : Upper part of nearly level ridge

Land use : Aus/jute-rabi crops (gram, mustard, lentil, chillis, onion, etc.
Drainage : Imperfect. Above normal flood lavel. Intermittently very shallowly

flooded for a few hours within field bunds during the rainy season.
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Description

Ap

B2

Clg

c2

C3

c4

11IAlb

gote:

0-4

4-12%

124-16

16-26

26-31

31-46

46-52+

Light olive-brown (2.5Y 6/4) moist; common fine distinct greyish
brown and few fine distinct dark brown mottles; silt loam; massive;
friable moist, slightly sticky and slightly plastic wet; moderately
calcareous; manv very fine and fine roots: pPH 7.9; abrupt smooth

boundary

Mixed olive-brown (2.5Y 4/4' and dark brown (10YR 4/3) moist, dark
yellowish brown mo-tles; silt loam: weak very coarse to coarse pris-
matic breaking into coarse medium angular blocky; friable moist,
slightly sticky and slightly plastic wet; many very fine and fine
tubular pores; patchy thin greyish brown cutans along vertical ped
faces:; moderately calcareous; earthworm casts present ; common very
fine roots; pH 8.1; abrupt wavy boundary

Mixed olive-brown (2.5Y 4/4) and dark vellowish brown (10YR 4/4)
moist, light grey mottles; silt loam; massive; friable moist;
nonplastic, nonsticky; few very fine tubular pores: moderately
calcareous: eaithworm casts present; few very fine tubular pores;
few very fine roots; pH 8.1; abrupt smooth boundary

Mixed olive-brown (2.5Y 4/4) and dark yellowish brown (10YR 4/6)
moist, greyish brown and very dark greyish brown mottles; silt
massive; friable moist, sticky and slightly plastic wet; many very
fine and fine tubular pores; moderately calcareous; earthworm casts
Present: few very fine roots; pH 7.9; abrupt smooth boundary

Mixed olive-brown {(2.5Y 4/4) and dark brown (10YR 4/3) moist, dark
yellowish brown and greyish brown mottles; silt loam; massive;
friable moist, slightly sticky and slightly plastic wet; common
very fine and fine tubular pores; moderately calcareous, earthworm
casts present:; few very fine roots: PH 8.0; abrupt smooth boundary

Mixed greyish brown (2.5Y 5/2) and dark yellowsh brown (10YR 4/6),
olive-brown and very dark greyish brown mottles; silt loam; massive:
friable moist, slightly sticky and slightly plastic wet; many very
fine tubular pores; moderately calcareous; earthworm casts present ;
few very fine roots; pH 7.9

GCreyish brown (2.5Y 5/2) moist, many fine distinct dark yellowish
brown and dark brown mottles: silty clay: massive; slightly firm
moist, sticky and plastic wet: few very fine tubular pores; mode-
rately calcareous: plastic; few very fine tubular pores; moderatelv
calcareous: pH 7.7

Sampled by auvger below 48 inches. PH determined on dried samples in the
laboratory,
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Range of characteristics

a. Profile characteristics. Thickness of the topsoil varies from 3 to 5 inches,
rarelv upto 7 inches. Colour is olive or olive-brown, sometimes greyish brown and
texture is usually silt loam. Locallv, the topsoil is noncalcareous. The subsoil
comprises a friable olive-brown to liaht olive-brown, olive or greyish brown silt
loam with weak to moderate very coarse to coarse prismatic, occasionally strong
coarse to medium prismatic breaking into angular blocky s’ructure. Patchy, sometimes
broken, thin grev to greyish brown cutans are present alor s vertical ped faces and
pore walls. Texture of the substratum ranqges from fine sandy loam to silty clay loam
but usually is fine sandy loam or silt loam. Colour varies from light arey to light

olive-brown.

b. FEnvironmental characteristics. These soils occur on the young and old Ganges
meander floodplains usually occupying higher parts of ridges. They are mainly above
normal flood level and become intermittently very shallowly flooded bv rainwater with-
in field bunds for few hours to less than 15 davs and locally very shallowly flooded
by rainwater for more than 15 days during the monsoon season.

Four phases 21d two variants have been recognized: Sara, highland phase; Sara, high-
land, irreqular relief phase; Sara, medium highland phase; Sara, maedium highland,
irreqular relief phase and Sara, made land variant and Sara, noncalcareous topsoil
variant.

Distribution and extent

These soils occupy about 5,877 acres of land, mainly on the youna Gangas meander flood-
plain ridges.

Similar soils

Sara soils differ from Mirpur and Patkelpota soils, in being calcareou.” throughout
the profile and from Rayna soils, in having structured subsoil.

Sara, Made Land Varient

Sara, made land soils include nonflooded imperfectly drained olive to olive-brown,
calcareous silt loams with weak verv coarse prismatic structure in the B horizon.
Usually these soils have broken potteeries in part or throughout the profile.

Typical profile: Sara silt loam, made land variant

Location : Stop no. 31/69W-41. Vill. Nij Nandoali, P.S. Magura, Dt. Jessore
Topoqyaphy : Upper part of made land ridge
Land use : Jute-rabi crops

Imperfect. Above normal flood level. Remains unsaturated for
most part of the year

Drainage
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Depth
Horizon in in. Description

Ap 0-4 Greyish brown (2.5Y 5/2) moist and light brownish qrey (2.5Y 6/2)
dry, common fine distinct light olive-brown mottles; silty loam;
massive; slightly hard dry, friable moist, slightly sticky and
slightly plastic wet; calcareous: many very fine and fine roots;
PH 7.9; abrupc smooth boundary

Blg 4-8 Olive-brown (2.5Y 4/4) moist, common fine distinct light grey and
common fine faint greyish brown mottles; silt loam; weak very coarse
prismatic; friable moist, slightly sticky and slightly plastic wet;
patchy thin greyish brown cutans along vertical ped faces and pores;
many very fine and fine tubular pores; few broken potteries Present;
many very fine roots; pH 8.1; abrupt smooth boundary

B2l 8-15 Dark greyish brown (10YR 4/2) moist, common fine to medium yellow-
ish brown and few fine prominent dark yellowish brown mottles; silt
loam; weak very coarse prismatic; friable moist, slightly sticky and
slightly plastic wet; patchy thin dark grevish brown cutans along
vertical ped faces and pores; many very fine and common fine tubular
pores; calcareous; few broken potteries present; few very fine roots;
PH 8.0; clear smooth boundary

IIalg 15-30 Dark grey (l10YR 4/1) moist, few fine distinct yellowish brown and
very dark greyish brown mottles; silt loam; weak very coarse pris-
matic; friable moist, slightly sticky and slightly plastic wet; many
very fine and few fine tubular pores; calcareous; broken potteries;
krotovina and biotic activities evident; few fine roots; pH 8.0;
abrupt wavy boundary

IIC1 30-46 Olive-brown (2.5v 4/4) moist, common fine distinct light yellowish
brown, few fine prominent dark yellowish brown and few fine distinct
dark brown mottles; silt loam: massive; very friable moist, slightly
sticky and slightly plastic wet; many very fine pores; calcareous;
PH 8.2

IIC2 46-60 Greyish brown (2.5Y 5/2) moist, common fine distinct olive-brown
and few fine distinct dark yellowish brown mottles; silt loam; verv
friable moist; calcareous; pH 8.2

Note: PH determined on dried soil samples in the laboratory.

Range of characteristics

a. Profile characteristics. Tecpsoil colour ranges from greyish brown to dark greyish
brown and texture from silt loam to silty clay loam. Subsoil colour ranges from grey-
ish brown dark yrevish brown or locally olive-brown and texture loam to silt loam,
locally very fine sandy loam or silty clay loam. They contain a variable amount of
broken pieces of potteries of different depths of the profile.

b. Environmental characterisitcs. These highly disturbed soils are mainly developed
in calcareous Ganges sediments of tha very gently to gently undulating made land ridges,
adjoining the homesteads.

Distribution and extent
They occupy large areas adjoining the homesteads and are mostly mapped as settlements.




Similar soils
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They differ from Sara series in having dirty appearance with greyish brown or dark
greyish brown colour in the subsoil.

Satla Series

Satla series includes seasonally to almost perennially flooded, very poorly drained,

very dark greyish brown/very dark grey, organic soils with more than 20 inches thick

mucky peat. The peaty layer locally has a less than 10 inches thick mineral topsoil.
These peat scils are mainly calcareous in the sruvey area.

Typical profile:

Satla mucky peat

Location

Topography

Land use :

Drainage :
Depth

Horizon 1in in.

Stop no. 125/69W-47. Vill. Panditpur, P.S. Jhenida, Dist. Jessore
Basin depression

Aus-fallow

Very poor. Floodad upto 6 feet for 9-10 months. Groundwater was
found at 4 inches depth on the 25th March, 1980

Description

Cel 0-5

Oe2 5-19

Oe3 19-23

Oed 23-36

IIcg 36-48

very dark grey (10YR 3/1) moist, few fine prominent black mottles;
mucky peat; massive; nonsticky and nonplastic wet; many very fine
to fine tubular pores; calcareous; many vary fine and fine roots;
PH 7.4 (8.0)

Very dark greyish brown (10YR 3/2) wet; peat: when squeazed in the

hand little mataerials ooze between fingers; massive; nonsticky and

nonplastic wet:; many very fine tc fine tubular pores: slightly cal-
careous; many very fine and fine roots; pH 7.6

Dark grey (5Y 4/1) wet, common fine distinct dark greyish brown
mottles; peat; when saueezed in the hand little materials ooze
between fingers; massive; nonsticky and nonplastic wet:; many very
fine pores; slightly calcareous; many very fine roots; pH 7.7

Dark grey (5% 4/1) wet, mucky peat; when soueezed in the hand more
than 4 materials ooz? between fingers; massive; nonsticky and non-
plastic; calcareous; many very fine roots; pH 7.6

Greenish grey (5GY 4/1) wet, silty clay:; very sticky and very plas-
tic wet; calcareous; ok 7.6

Note: pH determined on dried sample in ihe laboratory. pH fiqure given in brackets
racorded in the fie“d using a Hallige-Truog test kit.
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Range of characteristics

a. Profile characterisitcs. Topsoil thickness ranges from 4 to 9 inches. The
organic layers of mucks, mucky peats or peaty mucks, starting from a depth within
10 inches of the surface, usually vary in thickness from about 2 to 5 feet or more
and, in colour, from very dark greyish brown to very dark grev. They are usually
calcareous.

b. Fnvironmental characteristics. These soils are developed in organic materials
derived from decomposed swamp grasses and reeds in the low-lyina bhasin depressions
in the old Ganges meander floodplain.

They are subiject to flooding unto 6-8 feet during the monsoon season and remain
flooded or wet for most of the dry season.

Distribution and extent

Thev occupy about 356 acres in basin depressions near Panditpur village in Jhenida
thana occurina in soil mapping unit 28.

Similar soils

Thev differ from Rajair soiis, developed in similar peaty materials, in having thicker
organic layer (thicker than 20 inches).

Silty Ganges Alluvium

The silty Ganges alluvium includes intermittently and seasonally flooded, imperfectly
to poorly drained, very voung, raw alluvial deposits. Thev are olive to light olive-
brown, calcareous, medium textured Ganges sediments, stratified below the cultivated
topsoil.

Typical profile: Silty alluvigm, highland phase

Location : Stop no. 34/70w-228. wvill. Bar- Kasundi, P.S. Maagura, Dist. Jessore
Topography : Upper part of very gentlv undulating ridge

Land use : Aus/mesta-rabi crops

Drainage : Imperfect. Ahove normal flood level. Intermittently flooded hy

rainwater within field bunds for a few hours to less than a woek
in the monsoon season.

Depth
Horizon in in. Description

Ap 0-5 Olive (5Y 5/4) moist, light grey (5Y 7/2) Ary: silt loam; mas:ive:
loose dry, very friahle moist, nonsticky and nonplastic wet; cal-
careous; common very fine and few fine roots: P 7.8: clear wavy

boundary
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Cl 5-10 Olive (5Y 5/3) moist, dark qreyish brown in bands and common fine
and medium distinct dark yellowish brown mottles; silt locam; finely
stratified; slightlvy sticky and nonplastic wet; common very fine
and few fine tubular pores; calcareous; common very fine and few
fine roots; pH B8.2:; abrupt wavy boundarv

C: 10-15 Light olive-brown (2.5Y 5/4) moist, common fine faint olive-brown,
common fine distinct dark yellowish brown and few fine prominent
dark brown mottles; silt loam; remnant of stratification, friable
mois:, sligntly sticky and nonplastic wet; manv very fine tubular
pores; calcareous; few very fine roots; pH 8.2: clear smooth boundary

I1IC3 15-31 Olive-brown (2.5Y 4/4) moist, common fine faint greyish brown, few
fine distinct dark yellowish brown and few fine prominent dark brown
mottles; silt loam; massive; slightly firm moist; sticky and plastic
wet; many very fine and common fine tubular pores; calcarecus; bio-
tic activity presert; pH 8.5 (8.0); clear wavy boundary

11C4yg 31-37 Greyish bLrown (2.5Y 5/2) moist, with many fine distinct olive-brown,
raw fine distinct dark yellowish brown and few fine prominent dark
brown mottles; silt loam; massive, friable moist, slightly sticky
and plastic wet: many verv fine and few fine tubular pores; calca-
reous; pH 8.6(8.0); clear wavy boundary

I1I1C5qg 37-42 Olive-brown (2.5Y 4/4) moist, common fine faint dark greyish brown,
few fine distinct dark vellowish brown, few fine distinct dark brown
mottles; silt loam; massive; friable moist; stickv and plastic wet;
many very fine and few fine tubular pores; calcareous; biotic acti-
vity present; pH 8.2; clear smooth boundarv

I1ICéqg 42-46 Light grey (5Y 7/1) moist, dark olive-grey in bands and few fine dis-
tinct dark brown mottles; sandy loam; very friable molist, nonsticky
and nonplastic wet; calcareous; pH 8.5 (8.0)

IVCg 46-55 Olive-brown (2.5Y 4/4) moist, many fine faint areyish brown and few
fine distinct dark yellowish brown mottles; silt loam; friable moist,
nonsticky and nonplastic wet; calcareous; pH 8.7 (8.0)

Note: Sampled by auger below 42 inches. bnH figures given in brackets recorded in
the field using a Hellige-Truog test K.t.

Range of characteristics

a. Profile characteristics. Topsoil colour ranges from olive to olive-brown and tex-
ture ranges from silt loam to verv fine sandy loam. The stratified silt loam subsoil
usually varies in colour from light grey to olive rarely light olive grev. Texture of
the substratum is usually silt loam, rarely very fine sandy loam to fine sandy loam.

b. FEnvironmental characteristics. The silty Ganges alluvium, comprisina medium tex-
tured, stratified raw Ganaes alluvial deposits, occupies nearly level to undulatina
ridgaes along the banks of the Kumar and Madhumati rivers. Thev are either above nor-
mal flood level or seasonally moderately deeply flooded by river water for 2-4 months
durina the monsoon season. Theyv are unsuitable for lona term develcnment due to the
risk of river erosion or bturial bv fresh alluvial deposits caused by abnormal floods

in the raj* ' season
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Three phases have been recognized: €ilty Ganges alluvium, highland pliase: silty
Ganges alluvium, highland, river erosion hazard phase; and Silty Ganges alluvium,

medium lowland phase.

Distribution and extent

These silty Ganges alluvium occupy about 204 acres in areas along the banks of the
Madhumati and Xumar rivers in Magura thana.

Similar soils

Siltv Ganges alluvia differ from sandy Ganges alluvial in having finer texture and
from Ravna soils in having more prominent alluvial stratification and lacking biotic
activity in the layer below topsoil and in over all raw state of the deposits.

n99

Stratified In layers, like the pages of a bock or a pile of buoks: applied
to alluvial/rock layers.

Subsoil The layer below the topsoil. It has been changed from its
original state (of rock or alluvium) by soil forming processes.

Substratum The layer of the soil that has not been altered by soil forming
processes, asually occurrina below the subsoil or sometimes
below the topsoil in very shallow soils.

Texture (soil) The relative proportion of different particle sizes within the
soil which determine whether it is sandy, loamy, clayey, etc.

Tripple crop Three successive crops grown in a year.
Topsoil The surface layer of the soil, usually the plough layer disturbed

by cultivation, including the ploughpan.

Wetland crap A crop such as rice or jute which can grow in a wet or flooded
soil.
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A3. ANALYTICAL DATA

lS.l Analvtical Methods

A total of 271 samples were collected from 38 soil pits which were dug at re-
presentative sites for important soil saries in the survey area. Samples were
send to the laboratory for determination of the following characteristics:

Cation Exchange Capacity (CEC). After saturation with Racl_ Tri-ethanolamire and
one washina with water, the soil was shaken with a known amount of MgS0O4 and cen-
trifuged. The remaining Mg in an aligquot of the supernatant licuid was titrated
with EDTA using eriochrome black-T indicator, and substracted from a blank deter-
mination for calculation of CFC.

Exchangeable Calcium and Magnesium. After centrifuge extraction with ammonium
acetate at pH 7, exchangeable Ca and Mg were titrat«d with EDTA using solochrome
dark blue and eriochrome black-T indicator respectivaly.

PH. Soil reaction was determined on a saturated soil - aste using a Radiometer
pH meter with glass electrode.

Conductivity (FC x 103). Electrical conjuctivity was determined on a saturation
extract v.ing a Solu-bridge. The results are aexpressed in mmhos/cm.

Total Soluble Salts. A figure for total soluble salts was calculated from the
conductivity data using an approximate average line Arawn in Fioure 3, p. 11 of
€aiine and alkali solls (27), adiusted for saturation percentage.

IndiviAual soluble cations and anions were determined on 2 samples from 1 profila
containing significant amounts of soluble salts. On the saturation extract, solu-
ble Ca and Mg were determined by the methods indicated for exchangeable Ca++ and
Ma++. CO03 and HCO3 were determined by titration with 0.1 N sulphuric acid and Cl
by titration with silver nitrate. S04 was determined by precipitation with Bacl2
as BasSo04.

Organic Carbon. The carbon percentage was determinsi hy the Walkely-Black method,
the result bheing multiplied by 1.33 to arrive at a total carbon assuming 75%
efficiency.

Nitrogen. Total nitrogen was determined hy the semi-micro Kjeldahl method using
a selenium/copper catalyst.

C/N ratio. The carbon/nitrogen ratio was calcuvlated from the corrected carbon and
nitrogen percentage.

Exchangeable Hydrogen. Exchangeable H (exchange acidity) was obtained by measur-
ing the change in pH when the soil was leached with normal armonium acetate of pH

exactly 7.00.
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A3.2 Summary And Interpretation Of Analytical Data

Texturae. Figure 4 indicates the very distinct distribution of all textural data
in the USDA texture triangle. Nearly all tha samples, independent of their geo-
graphical location within the survey area and depth in the soil profilae, are
located in the ABCD area. Interestingly, within this area, there is a clear dis-
tinction between samples located in highland, medium highland and medium lowland/
lowland positions respectively.

The mediun lowland/lowland samples have a very narrow distribution, being mainly
silty clay loams, silty clays and clays with very low sand contents. The samples
taken from medium highland soils have a broajer distribution. Not only are clays,
silty clays and silty clay loams-often with higher sand contents than lower-lying
soils - included, there is also a narrow band representirs all textural classes
between sand and silt loam. Ir the latter range, clay contents are generally
between 5 and 15 percent; clay contents above 15 percent are always associated
with very lcw sand contents. Samples collected from highland soils have the
widest textural range as indicated by the AECD area. The majority of samples is
located in the silt loam corner, while clays are only present just outside the
silty clay area.

It appears from the triangle that textures with more than 10 to 20 percent clay
and more than 10 to 20 percent sard are not typical for Ganges sediments. Heavy
sandy loams and loams, sandy clay loams and clay loams, sandy clays and most clays
should not be normally expected.

Organic Carbon, Nitrogen and C/N Ratios. Contents of organic carbon in soils of

the old and young Ganges meander floodplain are generally low. Highest and low-

est values recorded for topsoils and subsoils and disregarding the man-made varj

ants, are 2.87 and 0.28 percent and 1.26 and 0.04 percent respectivaely. Both the
minimum values were recorded in a very recent sandy alluvium soil and the maximum
values in an older, fine textured hasin soil. Representative fiaures for peat

soils are not available.

From the data, it is apparent that the organic carbon content increases with
decreasing sand/increasing clay content, as shown in Table 24.

Table 24

Comparison Between Organic Carbon Conte.ts (%) And Textural Class

+j.5011

sandy loam-lcam siit loan ~1ity clay loam silty clay clay
Mean 0.42 0.54 0.93 1.45 l1.62
Range 0.28-0.60 0.41-1.03 0.75-1.36 0.96-2.59 0.75-2.87
Subsoil
Mean 0.20 0.35 0.49 0.59 0.98

Range 0.04-0.36 0.21-C.49 (.44-0.59 0.38-0.77 0.67-1.26



http:0.67-1.26
http:0.38-0.77
http:0.44-0.59
http:0.21-C.49
http:0.04-0.36
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At the same time, there is a clear correlation between the organic carbon content
and length of period of soil saturation and flooding as shown in Table 25 for
combined silty clay and clay textural classes.

Table 25

Comparison Between Organic Carbon Contents (%) And Soil Wetness

Topsoil
highland medium highland medium lowland/lowland
Mean 1.12 1.42 1.98
Ranqu 1.06-1.19 0.87-2.19 0.75-2.87
Subsoil
Mean 0.68 0.70 0.95
Range 0.46-0.94 0.38-1.22 0.66-1.26

Nitrogen contents are low to very low in all soils and show the same trends as
organic carbon. Topsoil contents in medium and moderately fine textured soils
on highland and medium highland positions are less than 0.10 percent; fine tex-
tured topsoils in medium highland positions vary between 0.10 and 0.20 percent,
and only in fine textured topsoils of medium lowland and lowland soils does the
nitrogen content rise above 0.20 percent. Subsoil contents are well below those
of the topsoil.

In most soils the organic matter is fairly well mineralized as indicited by the
C/N ratios which generally vary between 8 and 12. Trends down the profile are
rather aerratic, probably partly dve to the very low carbon and nitrogen contents.

Cation Exchange, Base Saturation and Soil Reaction. Cation exchange capacities
are high to very high. When expressed in milli-equivalents per 100 gram of clav-
after making a deduction for the contribution of organic matter - it appears that
in topsoils of highland soils the CEC generally varies between 50 and 80, in top-
soils of medium highland soils between 40 and 60 and in topsoils of medium lowland
and lowland soils between 40 and S50. Similar trends are present in the subsoils.
In addition, CEC shows an increase with depth in most profiles. These values for
CEC confirm the clay mineralogy of Ganges floodplain soils which, apart from a
mixture of illite, chlorite and kaolinite, contain considerable amounts - upto 50
percent - of montmorillonite.

The representative profiie of Mominpur series has an exceptionally low CEC in all
horizons analysed. From a value of about 20 meq/100 garam clay in the topsoil, it
rises to about 30 meq in the substratum. Together with the typical texture, this
might indicate a different parent material.


http:0.66-1.26
http:0.38-1.22
http:0.46-0.94
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Although the base saturation percentaae cannot be exactly calculated, it can be in-
ferred that in virtually all soils the value will be well over 50 throughout the
profile. Calcium is the dominant cation while in soils without free carbonates the
Ca/Ma ratio is generallv between 2 and 6. It is possible that soils with an exchange-
able sodium percentage of more than 15 occur in very small, localized ratches. Thkey
have not been identified during the present survey bhut previous work jindicates that
they could occur. In any case, their extent will be insignificant, (if nresent au all).

Soil reaction, as determined in the laboratory on the driec¢ samples, varies consi-
derably with the age and position of the soils. The very voung sandy and silty alluvia
are moderatelv to strongly alkaline with the p" well over 8.5 in many lavers. Slightly
older soils such as Sara and Goralpur series are mildly to moderately alkaline. With
increasing age of the soils, and because of leaching of carbonates, acidification in-
tensifies starting in the topsoil and, eventuallv, throwhout the profile. Thoroughly
leached soils such as Batra and Mominpur are strongly acid in the surface soil becoming
slightlv acid with depth. In such soils, when flooded, the soil reaction normallyv bke-
comes less acid which has important implications for the availability of plant nutrients.

Salts and Electrical Conductivity. Calcium carbonate is present in many of the soils

in the survey area. Because of its very low solubility in water it does not present

any potential danger to plant growth. It aprears that calcium carbonate percentaaes

of around 10 are fairly typical for horizons that have not vet been subject to leach-
ing. With time, carbonates are lesached from the soils, at a more rapid rate in lower
positions because higher organic matter contents produce more CO2 which is necessary for
the conversion of the carbonates into soluble bicarbonates.

Measuremants of the electrical conductivity indicate that the amount of soluble salts
is generally very low. Only in a few cases do horizons show a conductivity of more
than 1 millimhos but even then, the amount of soluble salts is well below the critical
level for all crops.

Water Qua. .cy. A number of water samples from deep tubewells and streams were coilec-
ted for analysis to provide some guidance as to the water quality for irrigation. tVhen
applying the standards set by the US Salinity Laboratory, virtually all water samples
are of moderate quality in terms of c¢lectrical conductivity and do not have a residual
sodium carbonate hazard. It was not possible to determine the amount of sodium so the
sodium adsorption could not be calculated. In general, however, and taking into account
the abundant leaching that will occur Auring the monsoon season, there does not appear
to be any hazard of salinity developing.
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09106 5-11 s1C 1 57 42 27.0 0.14 80.22 0.77 Q.09 “ Nit
09107 I=-174 o 1 56 43 Nil
00108 174-22 SiclL. 2 68 30 Nil
09109 22-24 SilL 4 55 11 14.0 0.20 48.07 0.21 0.04 6 M1l
9110 24-30° SicCL 1 69 30 Nil
09111 10-19 SilL. 8 75 17 Nil
09112 19-44 SiCL 1 69 30 6.0
09113 44-50 SicC 2 57 41 4.2
09114 50-58 C 3 39 58 0.16 90.47 2.3
Ghior, madium highland location: 1/70W-232

09] 64 0-3 (o 7 26 67 38.0 0.20 72.37 1.57 0.15 10 Nil
09165 31-44 C 3 26 n Nil
091066 a4-11 c 1 33 66 40.0 0.18 79.16 0.67 0.13 S Nil
09167 11-22 Sic 1 50 49 1.6
09168 22-132 SicC 1 47 52 6.3
091064 12-138 CL 30 40 30 21.0 .18 44.61 0.12 0.06 2 MNil
09170 3g-50 ClL 30 39 31 0.16 58.59 Nil
Gopalpur, highland phase, location: 36/70W-234

09007 0-134 SicCL 1 69 30 19.9 0.24 60.77 0.83 0.10 8 6.1
09008 34-84 SiCL 1 69 30 7.1
09009 84-17 S1CL 5 49 36 a1.0 0.18 69.95 0.55 0.07 ] G.2
09010 17-23 Sicl, 1 65 34 5.1
09011 23-32 SicCL 1 69 30 20.0 0.20 68,06 0.42 0.06 7 7.7
090]2 12-48 SiCL 1 62 37 8.8
09013 48-56 SilL 2 75 13 0.22 7C.40 7.8

Lo
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I1shurdi, medium highland phase, location: 37/70W-234

09021 0-44 Sic 1 50 49 34.0 7.7 0.38 97.5 1.13 0.15 ] 2.6
09022 q4-5% f1c 11 42 47 7.8 5.7
09023 54%-14 SiC 1 S1 48 28.0 7.9 0.13 67.80 0.59 0.09 7 6.3
09024 14-19 SiC 13 41 46 8.0 7.2
09025 19-24 SilL, 1 81 18 22.0 8.1 0.20 SR.AR 0.137 0.05 7 4.6
09026 24-32 o 8 37 55 7.9 5.2
V9027 32~-46 C 9 39 52 7.7 3.1
09028 46-52 C 2 36 62 7.6 0.20 67.91 2.1
Jhenida, highland phase, location: 1/69W-47

09141 0-3 SicC 6 44 50 33.0 17.6 5.9 5.6 0.28 5R.75 1.19 0.14 A Nil
09142 3-5 SicC 4 44 52 6.1 Nil
09143 5=15 sic 1 S0 49 33.0 21.4 5.9 6.5 0.26 55.95 0.63 0.11 6 Nil
09144 15-32 5iCL 1 68 36 27.0 45,7 6.4 7.2 0.14 49.04 1.71 0.05 28 Mil
09145 32-18 SicCL 5 65 30 7.2 Nil
09146 18~50 Sic 4 54 42 7.1 Ntl
09147  50-60 c 1 38 61 6.9 0.14 9n.83 Nil
09148 60-80 Sil, 14 70 16 7.1 0.10 47.26 Nil
Kasiani. medium highland phase, location: 4/70N-236

09121 0-5 Sic 11 43 46 25.0 10.2 9.8 5.7 0.32 41.08 1.30 0.12 11 Nil
09122 5-13 Sic 4 48 48 27.0 i4.4 7.5 6.0 0.14 65.44 0.63 0.08 a Nil
09123 13-19 SicC 5 51 44 6.4 Nil
09124 19-27 SicCL 8 63 29 7.0 Nil
09125 27-40 SiL 10 78 12 14.0 7.0 2,7 6.8 0.12 46.26 0.08 0.04 2 Nil
09126 40-44 SiL 8 67 25 6.6 Nil
9127 44-56 S 88 9 k) 7.2 0.08 413.90 Nil

L
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Kumarkhali, medium lowland phase, location: 47/68F-16

09263 0-5 C 4 39 57 32.0 7.6 0.130 75.83 0.R7 0.094 9 4.3
09264 5-11 c 1 i9 60 2.0 7.7 0.23 71.95 0.7 0.073 10 1.2
09265 11-17 S1CL 4 58 38 23.0 7.8 0.18 69.00 0.49 0.051 10 9.7
09266 17-30 SilL 42 51 ? R.0 8.9
09267 10-42 Sil, 14 71 15 7.8 7.2
09268 42-54 SicC 1 45 54 7.6 0.55 82.11 6.R
Magura, medium highland phase, location: B2/6BF-15

09296 0-5 (o S 19 76 40.9 18.2 1.6 4.6 0.20 SR.99 1.R4 0.176 10 Nil
09297 5-10 (o 1 21 m 40.9 26.2 7.2 5.8 0.12 79.84 1.00 0.117 9 Nil
09298 10-15 (o 5 23 72 6.4 Nil
09299 15-24 (o 7 31 62 6.6 Nil
09300 24-34 C 13 34 513 30.3 17.9 7.0 6.5 0.08 55.R3 0.44 0.054 R Nil
09101 18-48 <L 62 26 12 6.8 Nil
09102  48-60 SL 67 28 S 5.5 0.55 49.5R Nil
Mahespur, medium lowland phase, location: 103/6BF-16

09288 0-4 c 6 25 69 51.1 29.1 6.7 5.9 0.50 83.62 1.04 0.504 9 Nil
09289 4-6 C 3 23 74 5.8 wii
09290 6-16 c 1 11 6R 45.8 22.7 5.5 6.6 0.32 R4.44 1.21 0.159 R Nil
09291 16-27 (o 1 20 79 7.6 Hil
019292 27-17 cC 1 28 7 7.0 Mil
09291 17-49 c 1 26 73 7.3 Mil
09294 49-59 SicC 1 53 46 27.4 21.1 3.8 7.2 0,24 71.46 0.67 0.047 14 Nil
04295 59-64 sicL 1 61 16 7.4 0.38 69.61 mil

vLO
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Hohendigan, mediuam highland phase, location: l_/_ﬁ_f_l'E:_l_l

091 34 0-% s 3] 41 51 4.1 19.2 5.1 (O] 0.6 10.16 1.54 .15 10 Nil
091 15 5<16 SiC 1 51 46 29.7 1.7 N.16 71.50 0.3R 0.0R 5 6.9
091 16 16-24 sic 1 4K “1] 7.8 6.0
09117 24-1 ¢ 1 32 6?7 7.7 2.5
049118 12-18R (o 1 15 64 41.4 2R.8 R.R 7.4 0,112 77.97 0.9% 0.11 9 1.9
oy 1R-484 sac 1 41 5K 7.1 0.6
09130 48-60 sic 3 4R 49 7.6 0n.16 64.07 1.2
Mirpur, highland phaze, location: 17/70W-216

09089 0-4 Sl 22 59 19 11.9 f.9 0.8 6.4 0,16 319.98 0.%7 0.07 8 Nil
09090 4-44 S 15 5R 27 6.5 Nil
049091 n4-113 Sl 16 6] 24 21.8 10.6 5.9 6.6 0.16 SH.R4 .35 0.06 6 Hil
090492 13-21 cat 19 %] 17 6.4 Nil
0909 3 21-29 BEY 10 74 16 1R.9 29.4 1.4 7.8 0.21 54.10 0.134 0.05 ? A.8
09094 YR-41 st 25 67 ] A1 9.1
09095 41-50 HE 73 22 5 7.1 1.5
09096 5%0=-060 sal, 19 54 7 7.6 0.40 IR Q7 R.1
Mominpur, highland phase, location: B1/68E-15

09282 0-4 S1. % 13 12 4.0 1.3 0.7 5.1 0,12 25.66 0.28 0.05 6 Nil
09281 3-11 sl (16} 21 13 6.5 2.6 1.0 5.3 0.12 27.44 0.1 n.0% 7 Nil
09284  11-20 scl. 66 14 20 5.R Nil
09285 20-31 s1. 71 11 16 5.7 1.5 1.0 5.8 0.10 311.73 0.11% 0.01 4q Nil
RUBINS 11 -40 5 )y ? 8 6.4 Nil
09247 40-4R [ % 2 3 6.5 0.12 41.65 Nil

EYAY)
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Paksey series, locs2ion: 152/69W-«?

0913013 0-4 I 42 41 15 9.7

7.8 0.20 40.6 0.60 0.051 12 2.9
09104 4-20 1. 36 47 17 11.5 R.0 0.20 4R.9 0,28 0.011 R 6.5
09306 J0-27 Sl 16 51 13 R.2 5.4
091306 J7-31 1 4R 41 11 9.7 7.8 1.10 40.1 0.17 0.02% 7 5.9
09307 -4 sl 22 S8 20 A.1 13.4
09308 th=-50 sSal, 14 61 25 AR.1 0.24 51.2 10.3
Patkelpota, hi,kland phase, location: 18/70v-242
09131139 0= 34 SiL 32 57 11 10.0 6.4 1.3 6.5 0.26 40,32 0,48 n,058 a Nil
09340 1h-14 1. 47 as 18 14.0 8.3 1.7 6.0 0.13 319.51 0.32 0.0R0 4 Nil
09141 14-20 Sl. 59 25 1% 5.9 Nil
09342 20-28 .S a2 16 2 5.0 3.2 2.6 7.0 0.14 IR. 73 0.11 n.020 6 Mil
09243 28-51 LS R4 15 1 7.1 Nil
09243 51-59 Sil, 42 56 2 R.] 0.32 37.82 4.9
Fajair swries, location: 126/69W-47
0913156 0-0 L. )1 15 59.0 7.6 1.25 Bl.6 40.84 0.94 43 24.5
0913157 =19 Nd Nd Nd 72.0 8.4 42.82 0.69 62 17.6
091358 16202 Nd NA Nd NA 7.6 32.9
09159 2= 30 Nd Nd Nd Nd 7.5 32.0
0% 360 j-an SicCl, 2 59 39 Nd 7.8 14.0
Ramdia, medium lowland phase, location: 81/685-1_5
09275 0=5 C 7 as 58 42.0 26.9 9.6 6.0 0.55 72.02 2.87 0.25 12 Nil
N9276 G-4 c 6 32 62 6.1 Nil
09277 g-15 c 1 27 72 42.0 31.0 5.6 7.1 0.20 65.65 1.10 0.15 ? Nil
09271 15-21 §icC 1 59 40 21.0 7.85 0.20 70.33 0.47 0.04 11 5.4
09279 21-30 SicCL 1 64 35 R.O 12,2
09280 10-42 Sic 1 53 46 7.9 10.4
09281 42-50 (o 1 39 60 7.6 0.85 77.81 6.2

Nd = Not determined

9L0
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Rasulpur, medium highland phase, location: 38/70W-216

LTI 0=-2" Sie 5 19 a6 6.8 Nil
09080 245-4Y sic 2 52 16 7.1 2.6
09081 44-104 S1CL ! 61 1] 7.8 5.0
09082 104-20 Sil, 3 (] 2R 7.9 12,7
09081 20-131 SiClL 10 5H 12 /.0 9.2
049084 i11-41 ik 17 70 13 R.0O 10.6
QYRS 11=-52 SilL B 74 21 R.1 12.6
09080 H2-02 C 1 16 63 7.8 10.0
0Y0R7 62-80 C 10 22 6R 7.1 2.1
Rayna, hi g_h.l._g_nil_-;:ha:;c, location: d‘J/(»‘)w;dl

nY263 V=% Sil. 19 6R 11 7.6 6.6
092543 5-12 s1l, 5 17 1R R.1 R.4
09254 12-19 Sl 12 7 15 R.1 R.9
092506 19-22 1. 41 50 7 R.O R.2
V9257 22-25 Sil, 10 71 19 R.O R.9
U9 2HH 25-130 LS 74 23 1 a.0 5.3
ua2hy J0-313 S, 11 60 9 R.1 6.6
09260 13-37 sl 24 69 ? R.1 7.8
0492061 17-50 Sat. 13 70 17 R.0 5.9
09262 50-6.2 Sil. 16 72 12 R.2 5.4
;—‘_._ngil_y. fannes _.n_l_l_.uv_xjgn_, highland phase, location: 50/69W-39

09322 H-0 SL 62 11 S 7.8 5.0
09123 =14 S 74 22 q R.9 4.9
093249 1d-19 I 60 17 3 9.0 6.4
09124 19-20 S1 48 a6 [ H.R 5.9
030 20-19 s, 9 79 12 R.3 7.4
AR 15-40 sal, 30 63 ? A.4 6.4
093128 J0-4 sl 6 A2 12 AR.3 6.9
U329 AH=50 S0 1 66 13 R.0 7.6
AORETH) Hi=09 « | 19 60 7.9 3.7

LLo
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highland phase, Jocation: 156/6GRE-15
Sl 18 70 12 9.8 7.t 0.85 45.106 0.41 0.07 6 5.5
RERA 1% 7 12 13.0 R.1 0.15 44 .86 N, 24 0.04 6 6.0
Saf 10 7% 15 H.1 A.5
s 4 RO 10 7.9 8.0
Sal. 13 75 12 R.0 R.5
sSalL 3 4 23 19.8 7.9 0.60 62.136 0.37 0.05 7 R.0O
e 2 91 45 7.7 0.16 57.45 1.6
Vvardant, location: 11/69W-41
St 18 65 17 13.0 7.8 0.66 4R.5 N.ARD 0.10 R 4.0
Sl 12 GG 22 R.1 /.5
Sl 18 62 20 15.0 R.0 0.26 49.8 0.72 0.06 12 5.6
sal, 22 59 19 R.0 4.5
HERN 29 64 11 4.0 R,2 0.30 42.2 0.13 0.02 7 AL |
51l 31 55 14 R,2 n.so0 41.4 a.a
perten, location: 126/69wW-47 Y_OM
ML 3] 35 7.4 40 .R2 1.17 15 17.5
- Nd Nd Md 7.6 44,00 2.00 21 13.9
- Nt Nd Nd 7.7 41,457 0.76 57 26.4
- N Md Nd 7.6 a2 .17 0.72 60 29.4
L 1] 64 40 7.6 11.6
* Macky clay loam, M Not detarmined
fanges gl l_l:'.'_yum,_ ,"‘A'_"_hvl.“_".", phase, l()(:.lt_i_(_).ll_i‘-l_d_./;l(llrl_-.?_l_’{ TN
sl L{}] [*%:) 1 6.0 7.R 1.1% 40 .50 Nn.41 0.01% 14 5.9
k. 12 79 9 9.0 R.2 0,20 50,52 0.21 0.013 7 7.4
MR |I) 76 ] R,2 6.9
ol 3 70 27 11.0 H.5 0.55 51.90 N.61 0.0% 12 6.5
NER S 19 69 12 RGO 7.6
Sl B 71 25 n,Y 6.5
a1 70 28 o RS (.1
HES N 27 64 o R.G 0.40 19,67 7.9

yLo0



LR Lata vun Water Sampla Analyses

stop no. Container Soluble Cations: m.e. /1. EC] tolubla anions: m.o./L
flocation Ho. Ca ma 10 50, coy ncnJ cl
12/69W-41 06-1 3.2 4.6 0.22 Nil 0.4 1. 0.8
17/70W=-210 T No.S 3.4 5.1 n.27 Nil 0.4 2.4 1.0
5/7CW-230(D) N12-1 4.4 4.2 0.136 Nil 0.8 2.9 1.4
10/70W=2130 MX -1 5.6 5.2 0.47 Nil 0.6 3.8 1.2
06/70W-2134 06/113 4.0 4.0 0.131 Nil 0.8 2.5 1.4
NUR/70W-2028 DTW/DX-18 3.8 4.6 0.40 MNil 1.0 2.9 1.2
Kri/70W=-228 DTW/Xx-18 3.4 4.6 0.41 Nil N.R 1.4 1.2
10/69%-41 Ll 3.4 3.6 0.27 Nil 0.8 1.n 1.¢

6l0



Ad.]

Aq.2

0R0

A4. SOIL MOISTURE DATH

Introduction

A characterisation of the water behavior in the soil is essential in any irri-
gation project. To do this, four methods were used accordinag to the scil con-
dition and the available time, eguipment and manpower.
They included:
- Measuring of infiltration rates using a double cylinder infiltrometer;
- Measuring of permeability hy auger hole method:
- Measuring of permeability by inversed auger hole method:

- Measuring of hydraulic conductivity in the lahoratory on core samples

A description o0 the methods used for analyses is given below.

hnaly&iga] “ethods

Determination of water behavior in the snil. The determination of infiltration
characteristics was carried out with the double ring infilt: areter method. One
steel cylinder of 0.3 mr :er diameter is tapped into the soi) unto 10 to 15 cm.
Another cylinder is tapped around the first one upto the same depth. Three re-
plicates are mace.

Water is then poured into the 2 cylinders and the level of the water into the
inner cylinder is reccrded against the time.

The total amount of water infiltrated since the beginning of the cvperiment is
blottecd on semi-loa paper against the time since the beginning of the exmeri-
ment. An average straigbt line is drawn through the plots of the three re-
plicates. The different characteristic values are calculated from the tollowing

formulas:

- Cumulative infiltration = a x time

- Instantaneocus infiltration= a xn x time (n-1)

Where a and n are measured on the graph
1

The permeability coefficient was measured with direct and inversed auger hole
method.

In the direct auger hole methiod a hole of 8 em diameter is bored into the soil
below the water table. After a few hours the level of the water table is re-
corded and the water inside the hole removed with a bailer. Using a tape’ attached
to a float, the rising of the water level { 4y, is then recorded against the

time { At)the coefficient of permeability R is given by the formula R = C At
where C is measured from a standard graph and depends from the height of the water,
the depth and breadth of thz hole and the depth of the impervious suhstratum.
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In the inversed auger hole method a hole of B cm diameter is bored into the

soil above the water table. The depth of the hole is measured and water is
poured into it., Using a tape attached to a float, the decreasina of the water
level inside the hole is recorded against the time and plotted on seri-log peper.
The slope coefficient of the straight line so obtained is directly r:lated to the
soil permeability.

Laboratory measurement -of hydraulic conductivity. The laboratory nydraulic con-
ductivity was measured on saturated core samples of known dimenc.ons. Rings are
pressed vertically into the different lavers nsing an appropria.e sampler. The

flow of water through the undisturbed core sample is measured together with the

hydraulic head (water pressure) that causes the flow. The reading in cm/hour is
converted into cm/day using Darcy's law.

Infiltration

Infiltration experiments have been conducted during the dry season for most of

the soil series on both topsoil and subsoil. FExperiments were also conducted dur-
ing the monsson season on a limited but representative number of soil series. 1In
each experiment a number of physical quantities were determined so as to fully
characterise the process of infiltration. These quantities comprioa:

- a value: a measure of the magnitude of infiltration and characterising
the cumulative vater intake after one minute:

- n value: var’es from O to 1 and reflects the change in infiltration rate
with time;

- cumulative infiltration (I cum): the total volume of water that has
infiltrated through a unit of horizontal area of soil surface over a
given period of time measurmd from the start of infiltration:

- average infiltration rate (I av): the cumulative infiltration divided
by the total time:;

- instantansous infiltration rate (I inst): the volume of water infiltrat-
ing through a horizontal unit area of soil surface at anv inscant (infi-
nitely small period of time);

- basic infiltration rate (I bas): "~ e relatively constant instantaneous
rate that develops whenh the change ' instantaneous infiltration rate
is less than 108 wvhen compared with that of the preceeding hour;

- t bas value: time required for reaching the basic infiltration rate;

- t(4_in) value: time required for reaching four inches cumulative intake.
\

In addition to these physical quantities the basic infiltration rates are classi-
fied according to a clasaification suggested by Rickard and Cossens (19) and the

time ruquired for four inches cumulative intake is designated according to a cla-
ssification suggested by Van Beers (28). Both classifications specifically refer
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*0o drvland crop irrigation and do not consider transplanted rice. Obviously,
what is a favourable rate for dryland crops is undesirable for transplanted
rice.

The data are given in tables 27A, 27R, 282 and 28R.

Niscussion

In laroe parts of the project area, soils contain an appreciahle amount of
swelling clays. The interconnected crack svstem develooing in such soiis
during the A~ season has sometimes resulted in unrealistic infiltration
values. Tec reiect data as “unrealistic" caused some problems as the farmers
cultivating these soils also complained about the difficulty of keeping stand-
ing water. ™his phenomenon has been discussed in section 3.21 in Part 3,
Volume 1 of this report.

Problems arise also in the statistical analysis of the data. Comparative
tests have to be made with non-parametric methods because no assumption of
emmal variances and normal distribution can be made.

Croupina the dry season hasic infiltration rates acenrdina to three textural
aroups/morderate, moderatelv fine and fine and applying the VILCN¥ON test to
both topsoil and subsoil values, no significant difference hetwesn the three
qroups was found to exist even at the 5% level of significance®. This shows
that due to the wide range of infiltration rates within a textural group, more
experimental value are needed to show significant differences, if any at all.
The absence of ( srrelation between infiltration and texture also shows that
alona with the textural class, there are other major factors influencing in-
filtration.

There is also no correlation (r = -0.059) between the drv season and monsoon
season basic infiltration rates. ™his can partly be explained through the

fact that, for technical reasons, the experiments where not carr’ed out on the
same sites. The lack of correlation clearlv indjcates that the criteria cha-
racterising soil series are different from those characterising the movement of
irrigation water through the soils.

The Wilcoxon test for puired cases apnlied to the topsoil basic infiltration
values versus the subsoil basic infiltration values shows that the rates for
topsoils are significantly lower at the 0.5% level of significance; during
both dry and monsoon seasons. This clearly indicates that cul“ivation prac-
tices reduce infiltration through the toosoil, and ultimatelv through the whole
profile, as it is generallv admitted that the least pervious layer at shallow
dsoth reagulates the vertical permeabilitv.

Also the "n" values for topsoils are sianificantly lower than the "n" values
for subsoils, showing that the instantaneous infiltration rates are changing
faster in subsoils than in topsoils.

The coefficients of linear correlation between the basic infiltration rates of
tonsoils and subsoils egual 0.73 (dry season values) and 0.73 (monscon season
values) . This correlation is significant at the 0.18 level for the dry season

* There are more than 5 chances in 100 that a statement of differemce is wrong.
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values at the 5% level for the monsoon season values. Tt indicates that most
of the factors affecting infiltration do not change abruptlv betw:en topsoil
and subsoil.

The Wilcoxon test for faired cases applied to the averaae drv season values
versus the monsoon season values shows that the infiltration rates are siqgni-
ficantlv higher(2% level) during the monsoon season. Cultivation of trans-
planted aman on high land should nnt he recommended unless abundant irrigation
water can be provided at low cost.

The basic infiltration rate is, per definition, not the rate prevailina after
a few davs of sukmersion. The values of the instantaneous rate after 24 hours
are, for instance, anproximatelv two times lower than the bhasic rates. The
basic infiltration rate iS generally achieved durina the 5 or 6 hours experi-
mental time and is therefore a nseful guantity for international comparisons.

The designations of the basic infiltration rates show that nearlv all the top-
scils and most of the subsoils are classified as "low" or "very low". The
classification related toc the "4 inches cumulative infiltration time" seems
somewhat more distinctive and thus more apnropriate for these particular soils.

Field Permeability

Introduction: Since the auger hole method requires the presence of a water
table at shallow depth, it could onlv be carried out on two late draining silty
clav soils during the dry season and four soils during the monsoon season.

The inversed auger hole method was carried out in unsaturated layers of most
of the major soils of the area. Results from both methods are shown in Tables

29 and 30.

Discussion

The depth range figures refer, for the inversed auger hole method, to the
level of the water at the beainning of the experiment and the bottom of the
hole; for the auger hole method to the level of the water tahle and the bottom
of the hole. The values of permeabilitv are thus characteristics for the soil
between these two limits.

The subsoil permeability values recorded during the dry season are all higher
than the subsoil basic infiltration rates. This is not the case with the
values recorded during the monsoon season for which the tendency is reversed.
t appears once again that dry season cracks are widelv interfering with th2
theoretical process particularly for Amjhupi and Ghior series whose permeabi-
lity values are too high when compared to those for silt loams and silty clay
loams.

Even if the dry season values for Amjhupi and Ghior series are neglected, the
coefficient of linear correlation betwean subsoil permeabilities and subsoil
basis infiltration rates is only found to be 0.50 for the dry season values
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and 0.66 for the monsoon season values. Statistically, this values are not
high enough to prove a correlation even at the 10% level of sianificance.
Admitting that Jdifferences coul” he expected because the auger hole methods
measure also horizontal permeability, while infiitration is essentially a
vertical process, the results obtained bv the inversed auger hole method are
a little disapbpointing. However, the fact that a correlation can not be
statistically proved does not mean that it does not exist. Pather than be
abandoned, the method should be carried out on a larager scale than the rather
limited number of soils tested during the present survev.

The permeability values in the substratum are high in liaht textured soils
but not much different from the subsoil values for silt loams and silty clay
loams. However, the correlation coefficient between the subsoil and substra-
tum values is fournd to be 0.08. For the dry season values and 0.29 for the
monsoon season values. There is thus no correlation and this is easy to
understand as the transition between the subsoil and substratum involves a
change in most of the major factors affecting permeability such as texture,
structure, bulk density and porosity.

Laborat.ory Hydraulic Conductivity Data: constant head method

In the survey two samples were taken from the Ap2 horizon and subsoil layers
nf seven soil series. Specific and average conductivitv values are given in
Table I6.

Tabhle 26
Hydraulic Conductivity Values (Constant Head Msthod)

Designation
. Tex- o o .
S¢ “ies Core n'1 Core n 2 Averaqge in USDA
ture e . .
Classification

aj Ap2 horizon values (inches/day)

Mi rpur SiL 4.62 3.26 3.94 Slow

Gopalpur SicCL 0.44 0.05 0.24 Very slow
Darsana sicL 0.09 0.15 0.12 Very slow
Ishurdi Sic 0.07 1.98 1.02 Very slow
Amjhupi Sic 0.11 0.29 0.20 VVery slow

b) Subsoil values (inches/dav)

Rayna SiL 3.65 2.39 3.02 Slow

Mirpur SiL 9.30 13.84 11.57 Moderately slow
Patkelpota SiL 1.57 1.76 \ 1.67 Slow

Gopalpur SicL 0.09 5.55 2.82 Slow

Darsana SiCL 0.05 0.09 0.07 Very slow
Ishurdi Sic 0.12 0.1?7 0.12 Verv slow

Amjhupi Sic Q.13 C.86 0.50 Very slow
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Discussion

There are sometimses wide differences between the values of 2 cores in the
same horizon. The average values must therafore be reqgarded as approximate.

The fact that the valuss are all lower than those of the basic infiltration
rates is not surprising since the former are not influenced by macrofeatures
cracks Oor worm galleries which are intentionally avoided at sampling.

Although no significant correlation can be found between the hydraulic con-
ductivity and infiltration rate (r-0.52), it is obvious that a considerable
part of irrigation or rain water does not enter the soil peds. The weak
correlation indicates that similar soil and water properties have different
effects on those two kinds of percolation. This phenomenon is likely to
decrease further the conveyance efficiency of dryland crop irrigation prac-
tices and should be further investigated.

The coefficient of linear correlation between the Ap2 values and the subsoil
values is found to be 0.93 which is significant at the 5% level*. This re-
sult is not surprising as the distance between the Ap2 samples and the sub-
soil samples was barely more than one or two inches.

The small number of experiments did not allow to show any significant difference
between the silt loam, silty clay loam and silty clay soils, but apart from one
"moderately slow” value, all the others are classified "slow" or "very slow".
Once again the need for further investigation will be our final conclusion.

* If we admit 5 chances on 100 to be wrong in our statemsnt.



Table 27A

Infiltration Cata For Topsoils During Dry Season

) § <@ <@ —_ - Bagic infil-
Series 5 ~ o~ - h‘a tration rate - Land designation
& s~laS | 3. |82 {in/h) (in/day) § 3
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Momipur L*1 0.752 0.50 28.56 1.20 22.56 14.28 300 1.32 J1.24 High 0.5 Marginal (too rapid)
Rayra Sit, 0.316 0.42 €.72 0.28 7.96 2.84 348 0.28 6.40 Low 7.0 Favourable
Pa’.sey Sil, 0.120 0.575 7.8 0.132 4.16 4.52 255 0.40 9.44 Low 7.4 Favourable
Sira Sit, 0.192 0.46 5.44 0.24 5.28 2.52 324 0.24 5.60 Low 12.2 Somewhat unfavourable (slow)
Care Sil, n.5¢4 0.41 10.72 ©.44 113.4n 4.40 354 0.44 10.08 Low 2.2 Favourable
Sara Sil. 7.256 0.655 30.00 1.24 10.08 19.64 207 1.60 3g.36 High 1.1 Somsewhat unfavourable (Rapid)
Mirpu- Sil. N.364 0.35 4.64 0.20 7.64 1.64 390 0.16 3.R0 Loy 15.7 Somewhat unfavourabls (slow)
Mirpur Sil. 0.312 0.3 5.32 0.24 7.32 2.08 366 0.20 £.80 low 11.6 Somawhat unfavourable (slow)
Mirpur Sil, 0.44R (¢.13s 8.32 0.36 11.40 3.24 366 0.32 7.52 Low 3.7 Favourable
Patkelr-ota Sil, 0.600 0.21 3.56 0.6 7.56 0.6G 474 0.04 1.40 Very low 1139.7 Marginal (too slow)
Copalpur $1ClL. 0.252 0.39 6.80 0.2R 5.88 1.6R 366 0.16 J.R4 TLow 20.0 Marainal (too slow)
Gopalpur Si1Cl. 0.892 0.23 4.76 0.20 12,32 1.08 462 0.12 2.64 Low 11.0 Somewhat unfavourable (slow)
Darsana Sil, 0.528 0.245 J.12 0.12 7.76 0.76 453 0.08 1.84 vearv low 64.8 Marginal (too slow)
Darsana S1CL - - - - - - - 0.20 4.8n low - - .2
Darsana SiCL 0.300 0.28 2.2 0.08 5.04 0.64 432 0.¢8 1.52 VVory low 173.5 Marainal (too slow)
Baradi SiCl. N.094 0.405 1.80 0.08 2.36 0.72 357 0.08 1.68 vary lcw 17.6 Somewhat unfavourable (slow)
Pasulpur SiCl, 0.108 0.6] 8.72 0.36 3.96 5.56 234 0.40 92.1€ Low 6.2 Favcurable
Ishurdg SiC 0.172 0.395% 3.04 0,12 4.08 1.20 363 0.12 2.76 Lov: 46.0 Marginal (too slow)
Amjhupi 8iC 0.836 0.27 5.96 0.24 113.%56 1.60 4138 0.16 3.40 Low 5.5 Favourahle
Garuri Sic 0.076 0.575 4.96 0.20 2.64 2.84 255 0.24 5.96 ow 16.4 Somewhat unfavourable (slow)
Banapol Sic 0.078 0.56 4.56 0.20 2.54 2.5%6 264 0.24 5.40 Low 18.9 Somawhat unfavourable (slow)
Benapol Sic 0.520 0.41 10.32 0.44 12.80 4.20 354 0.40 9.60 Low 2.4 Favourabla
Ghior [of 0.152 0.505 6.00 0.24 4.60 3.00 297 0.28 6.60 low 10.8 Somawhat unfavcurable (slow)
Batra [of 0.096 0.50 1.64 0.16 2.83 1.84 300 0.16 4.00 Low 28.S Marginal (too slow)
1 The subsoil is sandy loam
2 Othor data not reliable dua to ex<porimental problems
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Tabla 27R

Infiltration Data For Subsoils During

Dry Season

»
et
- E]
” < - 0
@ hid — (o I (7] S
5 t |2 | u " M -
b - & y i 8 Basic infil- e w
Series ol &= é S & E &3 E tration rate 0 2 Land desianation
o o o we 5 -3 e 8 (in/h) (in/day) s g
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Mominpur SL 0.288 0.89 186.36 7.76 15.16 165.72 66 12.52 13100.08 Very high 0.3 Marginal (too rapid
Rayna SiL 0.1/6 0.56 10.%% 0.44 5.92 5.4 2864 0.52 12.20 Low 4.7 Favourable
Paksey SiL  0.116 0.44 2.84 0.12 3.08 1.24 336 0.12 2.84 Low 52.0 Marginal (too slow
Sars SiL 0.216 0.52 9.84 0.40 6.80 4.80 285 0.44 10.136 Low 4.1 favourabhle
Sara SiL 0.124 0.8% 60,16 2.52 6.132 S0.80 90 3.20 77.20 Vary high 1.0 Marginal (too rapid)
Mirpur SiL 0.0724 0.78 21.52 0.88 3.48 16.80 132 1.20 28.40 High 2.8 Favourable
Mirpur SiL  0.172 0.56 11.68 0.48 6.00 6.76 252 0.60 14.0R Low 3.2 Tavourabhle
Mirpur SilL 0.156 0.53 7.64 0.32 5.04 4.08 279 0.136 B.76 1ow 7.2 Favourable
Patkelpota Sil. 0.070 0.55 3.84 0.16 2.12 2.12 270 0.20 4.48 Low 26.1 Marqinal (tco slow])
Gopalpur SiCL 0.023 0.78 6.76 0.28 1.08 4.88 136 0.36 R.84 Low 12.3 Somowhat nnfavourable (slow)
Darsana SiCL® 0.080 0.67 10.44 0.44 3.20 7.00 198 0.56 13.48 Low 5.7 Favourable
Darsana SiCt. 0.304 0.212 3.12 0.12 5.84 1.00 408 0.08 2.36 Vory low S2.4 Harginal {(too slow)
Darsana SiCL. 0.034 0.67 4.48 0.20 1.40 3.00 196 0.24 5.80 Low 20.2 Marainal (too slow)
Baradi SiCL. 0.0R4 0.58 5.72 0.24 2.92 3.32 252 0.28 6t .AR Low 13.0 Somawhat unfavourable (slow)
Rasulpur SICL  0.146 G.68 20.52 0.84 5.60 11.96 192 1.12 26.60 Low 2.2 Favourable
Amhupi SiC 0.220 0.33 2.64 0.12 4.36 0.80 402 0.0R 1.8R Very low 109.4 Marqinal (too slow)
Amijhupi Sic 0.200 0.27 1.48 0.08 1.32 0.40 435 0.04 0.96 Vary low 896.8 Marqginal (too slow)
Garuri Sic 0.040 0.87 22.40 0.92 2.08 19.48 78 1.20 28.44 Righ 3.3 Favourable
Benapol sicC 0.044 0.58 3.00 0.12 1.52 1.72 252 0.16 1.60 Low 39.7 Marginal (too slow)
Benapol sic 0.088 0,78 26.52 1.08 4.16 20,84 129 1.44 35.00 High 8.2 Favourable

* Very close to Sil
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Table 2RA

Infiltration Data for "ropsoils During Monsoon Season

: -« < -—
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Sara Sil, 0.011 0.760 2.82 0.12 0.51 2.14 144 0.20 4.87 Low 38.1 Marginal (too slow)
Mirpur SiL 0.042 0.800 14.12 0.59 2.02 11.30 120 0.77 18.56 Medium 5.0 Favourable
Darsana Si1C1L 0.040 0.7135 8.38 0.35 1.76 6.16 159 0.46 11.05 Low 8.8 Somewhat unfavourable {(slow)
Baradi SiCL 0.0132 0.580 2.20 0.09 1.13 1.28 252 Q.11 2.65 lLow 67.3 Marqinal (too slow)
Iashurdi SiClL 0.020 0.765 5.22 0.22 0.%2 1.99 141 0.29 6.87 Low 17.0 Somewhat unfavourahle ({(slow)
Amijhupi SiCL 0.024 0.732 4.84 0.20 1.04 1.54 161 0.26 6.7 Low 18.5 Somewhat unfavourable (slow)
Gangni s1c 0.018 0.507 0.72 0.03 0.5% 0.36 296 0.01 0.80 Very low 709.0 Marginal (too slow)
Ratra C 0,062 0.400 1.14 0.05 1.49 0.46 160 0.04 1.04 Very low 557.4 Marginal (too slow)

840



Tablue 28H

Infiltration Data for Subxoils During Monsoon Season

« < -
] < b d N - [
= ~ ~ o~ o o -
g " " 5= 53 Y Raniz infil- g ™
Series ol e = s &3 £ | tration rate 2 2 - Jrand designation
o ® o el e ] L 5 tin/h) (in/day) a L
o 3 3 o o o cC -3
3 - - § ) R w e w o« ] x o _8
o o ] b P Fe =] C b ] 0~ AT
z =] e 7] g m D —~ -3 £ : g
[ n [ [l 4 - .2 - " _2 Fe) - O -
Sara Sil, 0.21 0.760 52.30 2.18 9.48 19.74 144 2.8R 69 .01 Very high 0.8 Marginal (too rapid)
Mirpur Sil 0.06 0.940 523.57 2.48 1.61 56.00 16 2.91 69.87 Very high 1.4 Somewhat unfavourable (rapid)
Darsana SicCl, 0.14 0.825 56.52 2.6 6.91 46 .62 105 31.07 73.66 Very high 1.0 Marginal (too rapid)
Ba-ad) SicL 0.06 0.765 15.23 0.64 2.68 11.65 141 0.84 2C .10 Medium 4.2 Favourable
Ishurdi Sic 0.14 0.580 9.24 0.38 4.7 5.36 252 0.46 11.14 low 5.7 Favourable
Amjhupi S 0.02 0.880 10.35 0.44 0.91 9.11 72 0.54 13.04 loow 8.1 Somewhat unfavourable (slow)
Gangni v 0.01 0.840 3.42 0.14 0.38 2.87 96 0.18 4.4) Low 28.9 Marqginal (too slow)
Batra C 0.01 0.595 2.64 0.11 1.24 1.57 241 0.14 1.22 Low 49.0 Marginal i(too slow)

vel
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Tabl=e 29

Field Permeability Data During Dry Season

Tex-  Depth Permeability Designation in USDA
ture {(inches) in / h in/day Classification

Series

a) Auger hole method

Garuri SicC 16-80 0.03 0.8 Very slow
Benapol Sic 3J0-66 1.€0 36.0 Moderate

b) Inversed auger hole method, subsoil data

Rayna SiL 6-12 1.96 47.0 Moderate
Paksey siL 6-13 0.88 21.1 Moderate
fara SiL R-14 2.24 53.3 Mod:'rate
Patkelpota SilL 7-15 2.12 50.9 Moderate
Gonalnur SicL 10-18 0.72 16.8 Moderately slow
Darsana SiCL 7-15 1.0R 25.9 Moderate
Ishurdi SiC 7-15 1.00 23.7 Moderate
Amjhupi SicC 11-16 3.44 82.7 Moderately rapid
Ghior c 8-14 4.20 102.7 Moderatelv rapid

c) Inversed auqer hcle method, substratum data

Darsana SL 18-28 6.24 149.6 Rapid

Patkelnota FSL 21-30 1.68 39.8 Moderate

Paksev Si 32-40 4.72 113.3 Moderatelv rapid
Rayna SiL 38-44 2.84 67.7 Moderately rania
fara SiL 22-31 1.36 32.6 Moderate
Gopalbur  SilL 25-33 1.12 26.9 Moderate

Ishurdi SiL 28-38 0.R4 19.7 Moderate

Amihupi SiL 29-37 0.a4 10,1 Moderatelv slow
Darsana <ficL 32-42 0.48 11.8 Moderatelv slow

Ghior SiCL 19-29 1.60 38.4 Moderate
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Table 30

Field Permeabilitv Data During Monsoon Season

Serios Texture Depth permeabilitv Desianation in USDA
’ (inches) in/h in/dav Classification

a) Auger hole method

Darsana SiL/FSL 28-76 2.17 52.00 Moderate

Baradi SiL/FSL 24-88 1.50 35.88 Moderate

Batra SiCL/SiL 26-74 n.34 8.06 Moderatelv slow
Ganani C/SIC 6-48 0.68 16.34 Moderately slow

SICL/S1L

b) Inversed auqer hole method, subso’l data

Sara SiL 8-16 0.84 20.16 Moderate

Mirpur SiL 6-14 2.82 ©67.68 Moderately ranid
Darsana SiCu 8-16 1.36 32.57 Moderate

Baradi SiCL 6-16 0.34 8.16 Moderately slow
Ishurdi SiC 6-12 1.32 31.78  Moderate

amjhupi sic 412 0.26 6.13 Moderatelv slow
Batra C 6-14 0.17 4.15 Slow

c) Inversed auger hole method, substratum data

Sara SiL 28-40 0.36 8.74 Moderatelv slow
Mirpur SicCL 30-40 2.84 68.30 Moderately ramnid
Ishurdi FSL 30-38 12.58 301.88 Verv ranid
Amjhupi FSL 30-40 1.64 39.50 Moderate

Amjhupi SiL 30-40 0.24 5.76 Moderatelv slow






A5.2 Dispersion of monthly and annual rainfali

Seric: Item Jan. Fob. Mar. Apr. May June July Aug. Sept. Oct. Nov . Dec. Annual

{a) Standard deviation (0)
coef{ficient of varia-
tion {(cv) of monthly
and ani.ual rainfali:

Jhenida 0 (inches) 0.7 1.3 2.1 3.1 4.1 4.6 3.8 4.8 4.1 3.8 1.0 0.6 11.7
v (V) 175 130 95 84 87 39 25 42 45 75 67 300 18
Magura 0 (inchcs) 0.6 1.1 1.8 3.3 4.3 5.7 6.5 e.] 4.2 3.3 1.3 0.5 15.3
~ {v) 150 122 95 72 51 48 S1 317 45 72 163 250 23
Jhenida (b) Mcan monthiy and annual
rainfall dispersion
tinches)
Parameter: Mn: 0.0 0.0 0.0 0.0 2.3 4.8 3.9 4.1 1.7 0.0 0.0 0.0 26.8
1.Q: 0.0 0.0 0.1 1.1 4.0 8.3 8.1 7.9 €.3 2.2 0.0 0.0 53.6
Md: 0.1 0.4 1.5 2.8 6.4 11.2 10.9 10.3 8.2 3.8 C.2 0.0 5.7
uQ: 0.6 1.6 2.1 5.8 8.9 13.9 12.9 13.7 10.4 7.2 1.0 0.0 71.3
MX 3.2 5.4 7.3 11.5 27.5 23.1 20.3 31.4 18.7 15.3 3.5 3.6 85.6
Magura Mn: 0.0 0.0 0.0 0.0 2.3 2.7 5.% 4.0 3.8 0.1 0.0 0.0 35.9
1.Q: 0.0 0.0 0.4 1.8 5.6 8.2 7.7 8.4 6.3 2.6 0.0 0.0 54.2
MQ: 0.1 0.4 1.5 4.3 7.6 10.8 11.2 10.5 R.S 3.8 0.3 0.0 SR.8
uQ: 0.8 1.7 3.0 6.8 10.2 16.4 15.5 13.4 11.9 5.5 1.2 0.0 72.1
MX 2.4 4.5 7.4 15.7 24.4 33.5 35.8 22.5 ~0.8 13.8 7.4 2.8 115.1

€60
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AS.3 Probability of Rainfall Exceeding Specified
Amounts in any Month at Jhenida

Rainfall Probability (%)

{(inches Jan. Feb. Mar. Apr. May June July Aug. S pt. Oct. Nov. Dec.

0.4 28 50 70 32 }00 100 1C0 100 10C 28 39 10
1.0 15 32 58 79 100 100 100 1090 10n 96 26 6
2.0 3 23 36 57 100 100 100 100 98 a3 11 2
3.¢ 1 11 20 48 96 100 100 100 96 60 ) 2
4.0 1 16 37 79 100 98 100 92 49
5.0 1 14 29 71 98 926 26 88 37
6.0 22 58 90 20 92 81 13
8.0 32 77 79 77 60 16

10.0 18 6l 59 54 33 15

12.0 48 40 43 18 9

16.0 20 12 15 9 1

20.0 9 1 3

24.0 1

AS5.4 Probability of Rainfall Fxceeding
Specified Amounts in any Month at Magura

Rainfall Probability (%)

(inches) Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov . Dec.

0.4 38 52 78 90 100 100 100 100 100 298 48 9
1.0 16 34 62 85 160 100 100 100 100 92 29 3
2.0 1 20 41 75 106 100 i00 100 100 80 e 1
3.0 S 25 67 96 98 160 100 100 63 S

4.0 1 14 55 89 26 100 100 98 49 1
5.0 39 77 94 100 94 83 36 1
6.0 34 71 89 94 91 78 23 1
8.0 45 79 74 8l 53 12

10.0 28 60 62 €1 37 9

12.0 44 42 37 25 S

16.0 24 23 15 7

20.0 10 13 5 S

24.0 5




Acid soil

Alkaline soil

Alluvium

AUS

Basin

Boro

Calcareous soil

Clav

Clod

Compact

gpqpost

Double crop

Drainaqge
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Glossa

A soil that gives an acid reaction (below nH 6.6)
Any soil that is alkaline in reaction (above pH 7.3)

Mineral materials (sand, silt and clav) that have been deposited
by flowina water, such as streams or rivers.

Rice varieties qrown in the monsoon season and harvested in
November -Decerhar. DNeepwater aman is mainlv soon in March-April
in basin site- and is normallv known as kroadcast aman. It can
stand deep floofdina if the rise of floodvater is not too rapid.

It is also lorallv transplanted in the depressed sitaes in early
July. Transplanted arman is sown in nurserv beds and the seedlings
transplanted in flooded fields in June-pugust.

Rice varieties grown in the pre-and earlv monsoon season, usually
sown in March-April and harvested in .June-July. Aus varieties do
not need to be arown in flooded fields, althouoh they will with-
stand floodina. Most of the crop is sown broadcast, but trans-
planted aus is arovn either by irrigation water or by rainwater
if sufficient rain occurs in March-Anril,

The lowest mnart of a floodplain landscape, usuallv saucer shaped.

Rice varieties growing in the dry seasor, usuallv with the help
of irrigation. Boro varieties are sown in nursery beds and
transplanted to flooded fields in Januvary, to be harvested in
April-May,

A soil that aives effervesence with dil. HCL acid (N/10 KFrl in
the field).

Mineral particles less than 0.002 millimeters (1/10,000th of
an inch) in diameter. A clay soil: in which the clav content
is higher than 40 percent.

An artificially formed sonil mass.

Difficult to penctrate with a knife or spade when wet, moist or
dry.

Organic residues or a mixture of organic residues and soil which
have been piled, moistened and allowed to underao biological
decomposition.

Two successive crops qrovn in a year.

The removal of water from the soil or lan”d, either naturally or
by artificial means (e.q. bv ditches or rumps). The terms used
to describe natural soil drainage in this reraort are described
below:



Droughty (ness)

Dgzland crop

Fallow

Fertilizer

Flood coating

Floodplain

General soil type

Highland
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Moderately well drained condition refers to soils which seldom
have any drainage impedence within the solum but may have seasonal
high water table within 50 inches of the surface. The subsoils
are usually brown and free from grey mottles in the upper part.
After each heavy rainfall their topsoils mav remain wet for a short
while.

Imperfectly drained condition refers to soils which are periodi-
cally wet or intermittently flooded by rainwater for less than a
foot for a few hours to less than 2 weeks at a time (where rain-
water kept by low field bunds especially for transplanted aman,
the duration of flooding above the field bunds should not exceed
3 days).

Poorly drained soils refers to continuous floodinqg for more than
2 weeks (within the low bunds of transplanted aman fields), but
for less than 8 months per year.

Very poorly drained soils remain flooded for more than 8 months
a year and wet for most of the dry season.

A condition in which there is insufficient moisture in the soil
for proper plant growth.

A crop reguiring qood scil drainage at the time of the year when
it is normally grown. Perennial dryland crops (such as sugarcane
and bananas) reauire good soil drainage throughout the year for
satisfactory growth. Annual dryland crops, such as maize may be
grown either in the monsoon season on moderately well drained
s0ils that remain dry durina the growing season; others, such as
wheat, can be gqrown only in the dry season and on land that does
not remain wet during its normal growing period.

Cultivated land left without a crop during one or more growing
seasons.

Any organic or inorqanic material of natural or synthetic origin
which is added to a soil in an attempt to provide plant nutrients.

Illuvial material (of clav, silt and humus) on the surfaces of
subsoil peds and pores in seasonally flooded soils.

Land nade by deposition of riverain or tidal alluvium and may be
subject to periodic flooding.

A rather nontechnical grouning of the soils of Bangladesh for the
popular use. Each type includes a groun of soils formed in the

same way and have broadly similar properties.

Land lying ahove normal flood level.



HYV

Infilled channel

Kharif

Landscage

LIV

Medium highland

Medium lowland

Mottled
Ped

Perennial crops

Permeable

Parmeability

Ploughpan
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High yielding variety.

A channel that has baeen cut-off from the main river and filled
up by the sediments.

Term applied to crops grown in the wet (monsoon) season.

The overall surface of a tract of land. For example, floodplain
landscape normally includes both ridges and basins.

Local improved variety

Land that is flooded upto 3 feet deep during the monsoon season.
Land that is flooded upto 3-6 feet deep in the monsoon season.
Patches of different colours occurring side by side in the soil.
A natural soil structural unit.

Crops which thrive for more than two successive growing seasons
(e.q. sugarcane, bananas, fruit trees, etc.)

Allowing air or water to pass through.

The rate of movement of water and air throuagh the soil. The
term used to describe soil permeability in this report are
defined below:

Very slow permeability: rate of movement of water through the soil

3 cm per day.

Slow permeability: rate of movement of water through the soil
between 3-12 cm per day.

Moderately slow permeability: rate of movement of water through
the soil between 12-49 cm per day.

Moderate permeability: rate of movement of water through the
soil between 49-152 cm per day.

Moderately rapid permeability: rate of movement of water through
the soil between 152-305 cm per day.

Rapid permeability: rate of movement of water through the soil
between 305-610 cm per day.

A compact layer, usually about 2-3 inches thick, occurring imme-
diately below the cultivated layer in some soils. It is formed
by repeated pressure from the plough during ploughirg of the moist
or wet soil.
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Rabi crops The crops grown and maturing in the dry season. Early rabi crops
that sown in September-October. Late rabi crops that sown in
November-February.

Reaction A term raterring to the degree of soil acidity or alkalinity. It

is measured by laboratory or field chemical tests in terms of what
is calied pH.

Ridge The term used for the relatively higher part of floodplain land-
scapes. Ridges or levees, developed by the deposition of sediments
during high floods, form the natural banks of a river.

Sand Mineral particles between 0.05-2 millimeters {roughly 1/500th to
1/10th of an inch) in diameter. Sandy soils contain more than
about 70 percent of sand.

Silt Mineral particles intermediate in size between lay and sand (i.e.
0.002~0.005 millimetres or about 1/10,000th to 1/500th of an inch).
Silty soils gensrally contain more than 50 percent of silt. Silt
as a soil textural class contains more than 80 percent silt.

Single crop Only one crop grown in a Year.

Soil association This is a group of two or more soils regularly occurring together
in the landscape, usually related to each other by topography.
These are mappable.

Soil complex when a pattern is so intricate that the soils change at intervals
of less than about 100 vards, then it is termed as soil complex.
These are also mappable.

Soil phase A subdividion of soil series/type, usually based on important
factors of practical significance such as aerosion, slope, depth
of flooding, etc.

Soil series A soil series represents a group of soils developed in similar
parent material resembling each other closely in their main pro-
perties such as colour, texture, structure, reaction, etc.

Soil structure The arrangement of individual soil particles and their aggre-
gates into certain defined patterns (or shapes).

Soil type It is subdivision of series based on the texture of the surface
soil.
Soil variant when a soil differs from the established series in some of

series differentiating criteria, such as drainage, reaction or
presence of soluble salts or free lime in the topsoil or subsoil
then it is termed as soil variant.
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