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P R E F A C E
 

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 

tha 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, Planning-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 on the general environmental conditions of the
 

survey area, general description of soils, description of
 

soil mapping unitso factors controlling agricultural use oi
 

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 prepared by TMS.
 

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.
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Al. CO!T GI:IE:STF F -TS~T~~v 

II.1 Soil Genesi:,
 

n'11 the soils of the survc, i-. a, except for minor areas o' peat sgils in the
 
south, are developed in calcareous 7anrjnz 
sediments denosited in different 
times of the recent aeological age (29). Fnder the influience of *he prevailing
Trnpical "onsoo, climate vith alternato pronnunced wet and dry seaqons, the 
rate ol soil ievelopment is rather ranid. 

The hih temneratures and seasonal hiqh rainfall, creatiny alternate oxidation
 
and reulition conditions, in association with vigorous biotic activity enhance 
the rate o' hoth chemical and biochemical weathering as well as mechanical homo­
geniati,n of the loose al)uvial surface det--osits to form soils. soils thu11 , 
*,.rmc-
 show dIfferent properties due to the differences in texture, mineraloqy

and aae of the soil narent materials and 4rainage conditions as influenced by the 
to.ntgraoh,. 

rarent materials of varying aces, textures and drainage conditions occur in the
 
somevat corTnlcx landscapes of the both young and old Gana6s meander floodplain

artea ::.
 

-he sruey; area, in general, is underlain b, medium to fine textured, calcareous,

le.-se r~inges alluvial sf-diments. 
 Mainly hiahly silty, redit to moderately fifie
 
ano, some moderately coarse to 
coarse textured, modeiately calcareous, fresh -llu­
vial deposits CC :u: on the 
,ounq alluvial lands or charlands comprising narrow
 
ri-ges, .nter-ridge depressions and infilled channels and 
lying within and adjoin­
in'j the active river channels. On sore'hat oi:.r landscanes, silt loam and silty
clay loam se-d;ments nrcdor'inate on ridge-, while more clayey deposits occur in


0Dasis ar;(! infilled channels. n the C-A floodplain areas, most or the basins 
and ir.cilled channels and 
large parts c€ the lo,.'er ridge sites and inter-ridge

depressicrts a:-e underlain by one to several feet thick layers of heavy clays.

Sand;. deposits soretimes underlie the older s--,3iments rather at shallow depths,

particul.arlv around ridge areas 
and locall. occur also at 
the surface occupying 
snall areas on ridges. 

.Deerceat dentositn locally occur in 
some of the old, hroad cut-off meander loops

in the extreme southwest. "hese organic deposits, mostly Herived from aquatic
 
arassts and 
reeds, are deposited in the closed and perennially wet dee deODre­
ssionns. 
 They are usually hiohly calcareous as a result of secondary accumulaticn
 
of carbonates washed dowB from the !,urface layers of o1d Ganges sediments occupy­
ino the ridoes and shallower hasins that drain 
into these closed depression sites.
 

'kineralooical analyses of the sand fractions* show that Gang.es sediments in
 
general contain, like other w 'or floodplain deposits of the country, large

amounts of weatherable minerals. 'rbev include larqe amounts of feldspars (both

alkali and r,lagioclass varieties) and micas 
(botb biotite and muscovite). Unlike
 
other floodplain deposits, they also inclvde considerable amounts o, dolomite an%.
 
calcite (9), 
which account for their calcareousness. The clay mineralogy of
 

SSamples analysed were collected from areas 
lying out-s±e the survey area (9).
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Ganges sediments is also strikingly different from that of other floodplain
 
deposits. In addition to a variable mixture of kaolinite, illite and chlorite
 

i m p
they usually have an ortant amount of montmorillonite. TIhis exnlains for
 
the excentional extent of crackcina in the Canoes clays when dry.
 

The vouna a-luvial lands are seasonally shallowly to moderately deeply flooded
 
by river water. In the rast of the area, on the both vouna and old Ganges mean­
der floodplains , at present, most nart of the ridges rerains above normal flood
 
level and usually becomes intermitteitlv wet or shallowly flooded in the monsoon
 
season and drouahtv in the drv season. The lower ridce sites, inter-ridqe
 
deoressions, basins and infilled channels are shallowly to moderately deeply 

.and locally deeply flooded in the monsoon season and dry out in the dry season. 
The deeper basin and infilled channel sites often remain wet in the early part 
of........ d -season ._hebainepressions, seasonallv- oddeel-, 
deepv flooded, remain %.et or flooded for most Part of the drv season. 
Thedenosited Ganoes sediments are calcareous and have co
 

vial stratification. under continuous wet conditions, the alluvium remains
 
qnrinened and reduced. Under seasonallv flooded conditions, the raw alluvium
 
ripens and becomes weakly oxidized to a depth of 1-2 feet within 2-5 years and
 
then becomes fairly homooenized by biotic activities within about 10-20 years. 
In course of time, prismatic and blocky subsoil structure is developed in silts 
and clays throuah crackiing and reswellinq as caused by the alternate seasonal dry­
inn and wettinq, and ped faces become thickly coated with materials washed down 
from the reduced topsoils during intermittent or seasonal floodina. Alternate 
seasonal reduction and oxidation of the tonsoils affectina rapid leaching of the
 
tor-oil cause decalcification of calcareous material and subsequently acidifica­
tion in noncalcareous material. The process of decalcification is effective in
 
prosonce of excess water and oroanic matter (30). Tinder transplanted rice culti­
vation, topsoils are puddled and eventuallv a compact nlouahpan is formed at their
 
hases by the continuous pressure from the plouah. Locally the topsoils have a
 
secondarv accumulation of salts denosited from the solution risino through caFi­
llary nores. 

In the vouna and old meander floodnlains, the sediments are usually oxidized to
 
a variable depth down to a Permanently aleved laver indicatinq the lowest level
 
of the aroundwater table. .ieseasonally and intermittently flooded soils deve­
loped in these naterials still show variable amounts of arev mottles and ped
 
cutans or qlevans in the subsoil. Monflooded soils, however, are locally tho­
roughly oxidized upto a depth of 2-3 feet from the surface, showing better drain­
aqe conditions.
 

On the young Ganqes meander floodplain, soils develooed on ridges are calcareous
 
and moderately oxidized and usually have weak to strona structure with ped cutans
 
and no stratification within a foot or more from the surface, exceot in some
 
locally occurring very vouna sediments. Evidence of decalcification is locally
 
found mostly confined to the topsoils of basin and infilled channel clays. In
 
the old sediments, soils developed on ridqes are often relatively strongly oxidized 
and decalcified to a depth of 1-2 feet or more from the surface and have weak to 
strong structural development with ped cutans i. the subsoil. On the hiaher ridqe. 
sites with better drainae (i.e. least extent of waterloaqina), leastorqanic 
matter accumulation and highest deqrees of biotic disturbances, some of the loamv 
soils excaped decalcification. The basin clays with relatively hiqh organic matter,
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contents and longer period of rainwater flooding, have been decalcified down to 

1-3 feet or more from the surface. They often have strong prismatic, blocky or 
lenticular (wedge-shaped) structure with dark grey cutans along ped faces and 
pores in a fairly oxidized subsoil. In some areas of the old Gan es meander 

floodplain, soils developed in the oldest sediments on ridges and in basins have 

-

~deeply to very deeply decalcified profiles. However, in most cases, the basin
 
deposits might not be as old as the ridge deposits, but their higher contents
 

of organic matter and longer period of seasonal submergence had set in a more
 

intensive and rapid process of decalcification soon after their deposition (20).
 

The process of decalcification in case of these soils, mainly involves lateral 

washing of calcium carbonates. As suggested bv Zonneveld (.1960) and later illu­

strated by Brammer (1968) with local soils, decalcification takes place under 

reucd diion's iiiinq seasonal floo6diniq-(3,30)-. -- Decompos itionof -organic-,--- ­

matter under reduced condition increases the partial pressure of C02 in the soil 

(Ponnamperuma, 1966), as a result the carbonates are transformed into more solu­

ble bicarbonates and lost by solution in the floodwater. 

Secondary accumulation of soluble salts, M.Ln"ly comprising bicarbonates locally
 

occurs in some of the ridge soils during/the dry season. These soils occur with­

in the capillary fringe of groundwater containing dissolved salts, mainly bicar-

The excess salts precipitate
bonates, washed cut from both ridge and basin soils. 


a± or near the surface of the soil as the solution rising upward by capillary
 

movement becomes concentrated through evapotranspiration. During the dry season,
 

some of these soils locally show patchy thin white surface incrustations, usually
 

tasting caustic and giving effervescence with hydrochloric acid. Locally it may
 

give strong alkaline reaction. The white surface incrustation might also locally
 

result from the relative accumulation of silty materials as a result of loss of
 

clay (dispersed bV the sodium ions occupying exchange positions, in case of alkali
 

soils) from the topsoils (20). These soils usually become waterlogqed at ease
 

and very soggy with poor permeability and aeration after heavy showers during the
 

rainy season. Some of these soils usually with a significant amount of bicarbo­

nates in the soluble salt fraction whow a tcndency of becoming saline or nonsaline 

alkali soils (27). However, none of them, except for some of the very young allu­

vial deposiLs, os observed during the survey, has been found to have a reaction 

higher than pH 8.4 or an electrical conductivity value above 1 millimhos. 

Downward leaching and subseouent deposition of carbonates have been found to occur 

Sin most of the old permeable ridoe soils in the survey area. Their subsoil or
 

substratum shows a considerable increase in carbonate content compared with the
 

upper and lower layers, but available data show none to have enough accumulation
 

of carbonates to quality it as a calcic horizon C25). However, calcic horizons
 

(25). However, calcic horizons may occur in some of these soils in the survey
 

area.
 

Most of the basin soils and some of the lower ridge soils are heavy clays with 

large amounts of montmorillonite mixed with illite and other clay minerals. These 

clays expand or shrink considerably when wet or dry and have stronqly developed 

fine and very fine blocky or lenticular peds and also pressure faces and slicken­

sides. Mien dry, the soils crack widely in the top-and subsoil, but often tot 

widely or deeply.r enough to quality them as the Vertisols C25). 
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Peat soils occupyinq small areas of depressions occur in some broaO and deep

cutoff channels and overlie Ganues sediments at a variable depth. They are
 
develoued' in partly decomposed aquatic grasses and reeds under anaerobic con­
ditions 
in perenniall, wet or flooded depressions. They are mainly mucky peats.
 

Al.2 Soil Classification
 

A provisional classification of the soils of the survey area 
is given in Table
 
23. This classification is tentative and subject to change, since it is not
 
vet 
supported by adeauate analvtical data and also the existing classification 
syster, is still o' provisional nature. Tn addition, some of the soils show 
features which have apparent]., not been renorted so Far outside Ranqldesh, e.g.
the prominent ped cutans observed in floodplain soils, an( so are not taken into 
account in the existing classification system. 

The soils have been classiried in terms of the U...D.A. Foil Taxonomy (25). 
 it
 
ma. be mentioned that not all the soils fit satisfactorily vithin this classi­
fication system. Difficulties in placing narticular soils will be conmented on
 
below.
 

Most of the topsoils have characteristics derived from continuous ploughing for
 
rice anr other crops and alternate seasonal wetting or flooding and drying out.
 
The cultivate . topsoils are usually firm 
o very firm massive or cloddy.'. Some 

0 C 
them are ale'.'ed or shov, iron stainF alona 
root channels and at the base of the
 
Flounhpa,., 
where puddlinq is a cormron practice for transplanted rico cultivation.
.ost r these soils, havino 
a dark grev or paler moist matrix colour, are classi­
fied as the ochric epipedons. 
 come topsoils meet some of the reauirements for
 
mollic epipedons, but mostl,, have massive structure or h., 
 rreds. ror the pre­
sent, the aauic properties of this layer have been ignored in classifyino t~e
 
soils.
 

The identification of the subsoil has been given most of the attention in clAssi­
fying these floodplain soils. 
 Several of them show strong prismatic and/or blocky
 
structure in he subsoil with prominent cutans 
(glevans) along the ped faces and
 
Dore walls. They usually have the same colour as 
the topsoil: mostly olive-grey,
 
5-:eyish brown, dark greyish brown or dark qrey. 
The, are generally thicker than
 
true clay skins (arqillans) and appear to develop very rapidlv, as 
they are also
 
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 proper orientation. They mostl,' represent

flows of tonsoil materials that moved down along the cracks and pores with the
 
floodw3ter. These 'flood cutans', usually gleved and hence also known as 
the
 
'qleans' are 
not regarded as true ciay skins or argillans.
 

Some of the old flood: lain soils show a marked increase in clay contents in th3
 
subsoil compared to the topsoil and substratum. This may be due to the original

differences in alluvial deposition. However, this phenomenon alone with some
 
cases of broken texture needs further investigation to confirm the evidence re­
garding any secondary clay accumulation by horizontal washing, or vertical trans­
location or insitu formation of clays.
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Cambic B horizons 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 by the gle',ans or flood cutans and oxidation inside
 

the peds.
 

The soils of the survey area havino a cambic B horizo'n are classified as the
 

inceptisols and fall mainly within two great qrous : Iapla, uepts for the domi­

nantly grey soils having acuic moisture regime and "stochrepts for the dominantly
 

brown soils havinq ustic moisture regime.
 

The Typic Haplaquepts include soils with more thar, 60 percent grey as the matrix 

colour. Soils with brown colours covering more than 42 percent of matrix are 

classified in the Aeric subgroup. The proportion of .xidation colour is variable 

in some soil series; where this !roportlor fluctuates on both sides of 40 percent, 

it is not Practical to difforentiat- soils of Typic andi Aeric subgroups in sepa­

rate series. 

Some floodplain soils classiried as the Haplaguepts, have sorle properties common 

to all Vertisols. Some of the Batra, Benapol. Gangni, r(hior an, "anura soils 

have Yt percent or more clay usually in all layers down to 2,) in.hes and wedqe­

qhaDed structure or erominent slick nsides, ut often a'e not found to have cracks 

as wide as cm at 20 inches below the .- This1 a depth of jrface. i; probably mainly 

due to the interference of thorough dryina of the subsoil by the mulchinc; effect 

of the plouahed topsoil. This Dre'ents the development nr sufficie'ntly deep and
 

wide cracks in tnese otherwise heav' cla..' soils to aualif-., them as Vertisols. Some
 

of these soils havinq such deep and wide cracks may be regarded as Chromusterts or
 

Pellusterts, dependina on the matrix colour in the subsoil.
 

Haplaquepts having a thick surface (locally also incl'idir.g part of the sub-surface)
 

horizon with .er,. dark gre=yish brown or darker moist matrix colour and hiqh base
 

saturation ( 50 percent) may be classified as the :.ollic Haplaouet)ts. These
 

soils, mostly being finely structured clays, usually have hard to c-ixtremely hard
 

peds when dry.
 

The strongly oxidized, calcareous soils with moderately well drainaqe conditions
 

lack aquick profile characteristics to be classified as Haplaouepts. These soils
 

with an ochric 3pipedon and free lime in the profile, having an ustic moisture
 

reqime are classified as the Ustochrepts. The imperfectly drained soils having
 

some qrey mottles within 30 inches of the surface are reaarded as the Aquick Usto­

chrepts, while the thoroughly decalcified soils as the Acuic Udir Ustochrepts.
 

Raw alluvia and very young soils of the young floodplain, usually stratified
 

within 10 inches of the surface and any other coil, part..ularly some of the
 

almost perennially wet soils, not sufficiently structured to be regarded as
 

Inceptisols, are classified as Fntisols. The fairly oxidized, moderately coarse
 

to mmdium textured soils of the sandy and silty Ganges alluvia, Panqsa and Rayna
 

series are classified as the Aeric Fluvaquents. The greyer soils should be
 

Typic.
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The olyanic soils of Satla and Rajair set 
 !s have been classified as the Histols.

These almost perennially wet, Partially 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 dS the flydric Medihemists, other soils without
 
the water layer are either Fibric or Sapric Medihemists, depending on the state
 
of decomposition of the oraanic matter. 
The shallower peat soils of Rajair

series are regarded as 
the Pibric or Saoric Terric Medileiists.
 

The soils of the survey area have also been correlated with the general 
soil
 
types 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 strongly developed pris­
matic and/or blocky structure in the subsoil 
with dark gre" to dark greyish

brown matrix or at least 
flood coating colo,:rs, are classified as the Calcareous

Dark Grey Floodplain Soils. 
 The similar soils of Baradi, Batra, Benapol, Magura

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 throucmhout the profile or 
at

least in the substratum are regarded as 
the Calcareous Brown Floodplain Soils,

while the 
similar soils of Mominpur and Patkolpota series with noncalcareous
 
profiles as the Noncalcareous Brown Floodplain Soils. 
 The qreyer, calcareous

soils of Rasulpur series have tentatively been classified with a newly suggested

unit for the general soil types - Calcareous Crey Floodplain Soils. 
 The organic

soils of Rajair and Sat]a series are Peat Soils.
 

ii
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Table 23 

";angladesh
Corr,,Idtion ,[ Soil Series And .aud Types In The USDA Soil Taxonomy And The Gener&l Soil Typos et 

Order Suborder Great groups Sub-qroups 	 Soil series, variants, land types General soil types
 

Fntisols Aquents Fluvaquents Aeric Fluvaquents 	 Panq-;n (1,2), Rayna, Sandy Ganqes Calcareous Alluvium 

Alluvium (.1,2), Silty Ganqes Alluvium (1) 

Incel- Aquepts 1laplaquepts Typic Haplaquepts Jhenida (3,4), Kasiani (3,4) Noncalcareous Dark Grey Floodplain Soils 

tisols Rasulpur (3) Calcareous Grey Floodplain Soils (11) 

Aeric Haplaotuept-s Darsana (5), Gopalpur (5) , KutmarkhLli (6) Calcareous Brown Floodplain Soils 

Amjhupi (6), Ganqi (6,7), Garuri (6), Ghior Calcareous Dark Grey Floodplain Soils
 

(6,7), Ishurdi(6), Mehendiqanj, PakuriaM6,7)
 

Baradi tS), Batra (6,7), Benapol (6,7), Noncalcareous Dark r-rey Floodpl.,in Soils 

Benapol, calcareous topsoil variant (6,7) 

Noncalcareous Dark (Grey rloodplain Soils
 

Mahespur (8), Ramrdia (8) Calcaroous Dark rrey Floodplain Soils
 
Mollic Paplaqunpts. Maqura 


Ochrepts Ustochrepts Typic tstochrepts Paksev Calcareous Brown Floodplain Soils oJ 

Aquic 11;tochrepts Mirpur, .ir., Sa'a, mado land variant, Calcareous Brown Floodplain Soils 

SIara, nnicalc, reou,; top:soil variant 

Auuui" it t:;tcxhrept; Mominpur (')), itk,.I., 	 Noncalcarooun Brown Floodplain Soils 

Peat Soils
',.;tU- Ift'mast:. Mdoihem i.;t , lvdr i" m',dih,mi;t Satla (10) 

I .' , 1 Io, " r,. I I ic" Rajai-	 Peat Soils 

"otr ; 1. fo-,v'or' :o€ils arv" TF,!," Il]uvaqu--filt'.. 

2. Cu.ir;,,-t#,xtutred suil).; Jr,- Typi" 'it Ar lP mr.Iaquenti. 
1. :ioi;! with hrowtcer suh:;uil i ,.I,#- ii 1tl,t I- uept s. Brownnr Ra:.ulpur soils are Calcareous Brown Floodplain Soils. 

4. I with thick vry r|.llk qyr)y r)- v.ry d.rk ,-reyish brown topsi:l.s are Mollie llaplduuepts.
 

', ,t ar;te- Aql"Nhrq'it
owniv 

6>. (;t,'y,.t :;oill; ,It(- Typlt"'. ! ,11)], 7 ott:
 

7. . ;our :; c'ra.Kitiq wid,r it t ',ter .: ". lry r.' I,,breqarded as the Vert isols. They are either Aouic Udic Chromrusterts or Aquic Udic Pellus­

t,.rts, ,.*,eidinq on th. matrix eeolcu. in the t.ubsoil. 

B. .jil; wih pal,,r or thitirr ,ourface Iay~r orv' Typic or Avric Ilavlaouept:P. Profiles with massive subsurface layer are Typic or Aeric 

VI tovrp.lert s.
 

. oil; wit h oar:;, r t xt ures m.iy be A(quic Itst ipsa-.nents.
 

o i It; without thu i.y,,r of wat er within the, control sect ion aro 	e~ithor Fibric or Sapric Medihemists, depandinq on the stat e of drcom­
11. 

poitt ion of th,. peat layer.
 

1!. "rhi i.it w,:; not reccwini,)id atnnn the aner.al sril typof, of Panqladeqh (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

descrip'ion of representative profile, available analytical data 
(given in tables in

the next chapter of the Appendix A), statements regarding range in profile and environ­
mental characteristics, mode of occurrence 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 bein recognized it. the survey area which
 
are already described in section 2.3 of Part 2 of this report.
 

Horizon: 
The horizon dezignation qiven for the representative profiles must be regarded
 
as tentative, especially in profiles which have only weakly developed diagnostic sub­surface 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 chaptez 
on soil genesis and classification.
 

Topsoil, 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 been used according to the Munsell soil 
colour charts
 
(6). 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 fiqures qiven within brackets were determined in the field on moist or wet
 
samples usinq a Hellige-Truoq test kit. 
 The later data have been gien mainly where
 
they differ by more than 0.5 pH unit 
from the laboratory determination. Normally the

topsoils or even 
subsoils become anairobic when seasonally flooded or wet 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 ,.lkalino 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 been made
 
based on depth and/or mode of flooding, drainage, river-erosion hazard, presence or
 
absence of lime in 
the topsoil, extent of human disturbance, etc. and the relevant
 
terms have been 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.
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Ajhupi Series 

Amjhupi series comprises intermittently to seasonally shallowly 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 breaking 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: 	 Amihupi silty clay, madium highland phase
 

Location : 	Stop no. 15/70W-236. Vill. Arjya Narayanpur. P.E. Jhenida,Dt. Jessore
 

Topography : 	LowsL 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 0-2 	 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 wet; many very fine and few fine tubular pores;
 
noncalcareous; iron-staininq along cracks and root channels; many
 
very fine and few 	fine roots; pH 6.1 (6.0); abrupt smooth boundary
 

Ap2 2 -4 	 Dark greyish brown (2.5Y 4/2) moist, common fine distinct dirk
 
yellowish brown und few fine distinct dark brown mottles; silty
 
clay; massive; very firm moist, very sticky and very plastic wet;
 
comsmon very finu and few fine tubular pores; noncalcareous; many
 
very fine roots; pH 6.5 (.6.51; clear smooth boundary
 

921 4-13 
 Dark greyish brown (2.5Y 4/2) moist, common fine distinct dark
 
yellowish brown and few fine distinct dark brown mottles; silty 
clay; strong coarse prismatic breakin into strong coarse to 
medium 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 boundary
 

IIB2 13-17 	 Olive-brown (2.5Y 4/4) moist, many fine distinct greyish brown,
 
few fine distinct yellowish and dark brown mottles; silty clay
 
loam; moderate coarse prismatic breaking into anqular blocky;

firm moist, sticky and platic wet; broken thin greyish brown
 
cutans along ped faces and pores; comnnon very fine tubular pores;

noncalcareuus; few very fine roots; pH 6.8 (7.5); abrupt smooth
 
boundary
 

[IIB3 17 -25 	 Olive-brown (2.5Y 4/4) moist, common fine distinct greyish brown
 
and few fine distinct dark brown mottles; silt loam; weak coarse
 
prismatic; friable moist, slightly sticky and slightly plastic
 
wet; petchy 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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hTId 25-40 Olive-brown (2.5Y 4/4) moist, common fine distinct qreyish brown 

and few fine distinct dark yellowish brown mottles; silt loam; 

friable moist, Aliqhtlv sticky and sliahtlv plastic wet; many 

very fine .ubular pores; moderately calcareous: few very fine 

roozs; pH 7.7; abrupt smooth boundary 

IVC2 40-44 Olive-brown (3.5Y 4/4) moist, many fine faint dark brown and few 

fine distinct qrevish brown mottles; loamy sand; very friable 

moist, nonsticky and nonnlastic wet; noncalcareous; pH 
7.7 

IVC3 44-50 Light qrey (Sv 7/1), ranv fine distinct dark brown and few fine 

distinct light yellowish brown mottles; sand! loose moist, 
non­

sticky and nonplastic wet; noncalcareous: DH 7.9. 

pH determined on dried soil samoles in the laboratorv, nH figures given

Note: 


in brackets obtained on moist soils in the field usina a Helliae-ruoq
 

test kit.
 

Ranqe of characteristics
 

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

ranqes from olive-brown to dark areyish brown, occasionally 
very dark qreyish brown
 

silt loam. Subsoil
some times silty clay or 
and texture is usually silty clay loam, 


colour ranges usually from olive-brown to dark 
areyish brown, occasionally from liqh
 

from moderate to strona, 
coarse to
Structure rannes
olive-brown to qreyish brown. 


medium prismatic, breakinq into anaular blocv 
with usually continuous moderately
 

thick to thick 7reyish brown to dark areyish brown 
cutans alonq ped faces and pores.
 

Texture of the substratum ranqes from medium to 
moderately fine but occasionally is
 

fine. Substratum and sometimes also the lower nart of 
subsoil
 

moderately coarse or 


are calcareous.
 

These soils are developed on middle or lower par
 b. Environmental characteristics. 


of very qently undulating to nearly level ridges 
of the old Ganqes meander floodplai:
 

Locally they also occur in somewhat irreqular 
landscape. They are intermittently ve
 

shallowly to shallowly flooded in the monsoon season 
and become droughtv in the dry
 

sson.
 

Amihuni, highland phase; Amihupi, hichland, irre-
Four phases have been recognized: 


gular relief phase; Amjhupi, medium hiqhland phase 
and Ainihupi, medium highland, irr
 

gular relief phase.
 

Distribution and extent
 

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

Similar soils
 

Ishurdi soils in having noncalcareous subsoil 
and from
 

AMjhupi soils differ frort 


Jhenida soils in being calcareous in the substratum 
within a depth of 4 feet.
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Baradi Series
 

Baradi series includes intermittently and seasonally flooded, imperfectly to poorly
 
drained soils developed in ol Ganges alluvium. They are greyish brown to olive­

brown, noncalcareous silty clay larns with moderate coarse and medium blocky structure
 
in the B horizon. They are decalcified throughout the whole profile.
 

Typical profile: 	 Raradi silt loam, highland phase
 

Location 1/68F-15. Vill. Kusabari, P.S. Magura, Dist. Jessore 

Topoaraphy Middle part of very gently undulating ridge 

Lane use : Aus/jute-transp]anteO aman-rabi crops 

Drainage : Poor. Flooded unto 4-6 inches For more than 15 days 

Depth
 
Horizon in in. Description
 

Aplg 0-3 	 Light olive-brown (2.5Y 5/3) moist, common fine distinct dark
 
yellowish brown and few fine distinct yellowish brown and grey
 
mottles; silt loam; massive; friable moist, slightly sticky and
 
slightly plastic wet: many ver, fine, common fine and few medium
 

tubular pores; noncalcareous; mary very fine and commor fine
 
roots; pH 4.8 (7.0); abrupt smooth boundary
 

Ap2g 3-5 	 Greyish brown (2.5Y 5/2) moist, common fine distinct dark brown 
and few fine distinct dark yellowish brown and grey mottles- clay 

loam; massive; slightly friable moist, slightly stick,. and slightly 
plastic wet; commn very fine tubular pores: noncalcareous, common 
very fine roots; pH 5.7 (.7.5) ; abrupt smooth boundary 

B21 5-11 	 Dark grevish brown (2.5' 4.5/2) moist, many fine distinct dark 
yellowish brown and brown, common fine faint ligh' olive-brown 

and few fine distinct Hark brown mottles: clay loam: moderate 

coarse to medium prismatic breakina into moderate coarse to 
medium angular blocky: firm moist, slightly sticky and sliahtly 
plastic wet; broken moderately thick greyish brown cutans along 
vertical and horizontal ped faces and pores; many .'ery fine 
tubular pores; noncalcareotis: common ver- fine roots; p!; C6.2(7.5); 

abrupt sicoth boundary 

B22 11-17 	 rreyish brown (2.5' 5/2) moist, many fine distinct yellrwish brown
 

and few fine distinct dark brown mottles; silty ciay.' loam; moderate
 
coarse prismatic breaking into anaular blncky: firm moist, sticky
 

and plastic wet; broken modprately thick greyish brown cutans along
 
k.-tical and horizontal tod faces and ores; T-an'., '.,r, finc tubular 

,-res; noncalcareous: " 6.2; abrupt smooth b.'u'ndarv 

1IB3 17-2. 	 Greyish brown (2.5Y 5/2) moist, common fine distinct dark yellowish
 
brown, y-_lowish brown and dark brown mottles; silty clay; weak 
roarse prismatic breaking into anaular blocky: firm moist, -3ticky 

and pl; stic wet;patchv thin greyish brown cutans alone vertical and 
horizontal lied faces and pores; common very fine tubular uores: non­

calcareous; few ver.' rine roots: n0! 6.9 (7.5): abrupt smooth boundar.' 
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IIICI 28-40 	 Grayish brown (2.5Y 5/2) moist, common fine distinct dark yellow­
ish brown, yellowish brown anA dark brown mottles: silty clay loam:
 
firm moist, sticky and plastic wet; conmmon very fine tubular pores;
 
noncalcareous; pP 7.0 (7.5); abrupt smooth boundary
 

IVC2 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 qrevish brown
 
mottles; silt loam; friable moist, slightly sticky and sliqhtly
 
plastic wet; noncalcareous; oP 6.9 (7.5)
 

Note: 	 Sampled by auger below 40 inches; structure, cutans and pores not recorded
 
below this depth. pH determined on dried soil samples in the laboratory. pp
 
figures 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 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 sandy clay
 
loam. The substratum is usually medium textured to moderately fine textured, occa­
sionally moderately coarse textured or fine textured.
 

b. Environmental characteristics. These soils are developed in old Ganges alluvium.
 
They occupy smmnit to lower part of ridges, occasionally inter-ridge depressions in the
 
old Ganges meander floodplain. -hey 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 Haradi, medium highland, irregular
 
relief phase.
 

Distribution and extent
 

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

Similar soils
 

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

Batra Series
 

Batra series includes seasonally shallowly to deeply flooded, poorly drained soils
 
developed in old 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 profile.
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Typical profile: 	 Batra clay, medium lowland, slow draining phase
 

Location: Stop : 	1/68E-13. Vii!. San.aspur, P.S. Jhenida, Dist. Jessore
 

,pography : Basin bottom
 

Land use : 	Broadcast deepwater aman-fallow
 

Drainage : 	Poor. Flooded upto 3-4 feet for 6-7 months in the rainy season.
 
Groundwater at 40" on 8th February, 1980.
 

Depth
 
Horizon in in. Description
 

Aplg 0-4 	 Very dark grey UIOYR 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 stronq brown iron staining along cracks and
 
root channels; many very fine and few fine roots; pH 5.2 C6.0);
 
abrupt smooth boundary
 

Ap2g 4-5 	 Very dark grey (lOYR 3/11 moist, common fine distinct yellowish
 
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 stainin aloni cracks and
 
root channels; many very fine roots; pH 5.2 6.5); abrupt smooth
 
boundary
 

B21g 5-11 	 Dark greyish brown (2.5Y 4/?) moist, many fine distinct yellowish
 
brown and few fine prcninent strong brown mottles; clay; strong
 
coarse to medium prismatic breakinq into strol,r medium to very
 
fine angular blocky; firm moist, very sticky and very plastic wet;
 
continuous thick to moderately thick very dark grey cutans along
 
vertical and horizontal ped faces and pores; many very fine and
 
few fine tubular pores; noncalcareous; commnon very fine roots;
 
pH 6.2 (7.5); clear smooth boundary
 

B22q 114-25 	 Dark grey (5Y 4/1) moist, common fine distinct yellowish brown and
 
few fine prominent strong brown mottles; clay; strong very coarse
 
to coarse prismatic breaking into strong medium to fine angular
 
blocky; firm moist, very sticky and very plastic wet: continuous
 
moderately thick to thick very dark grey to dark grey cutans along
 
vertical and horizontal ped faces and pores; common very fine and
 
few fine tubular pores; noncalcareous; common very fine roots;
 
pH 6.3 (7.5); abrupt smooth boundary
 

IIClg 25-35 	 Dark grey (lOYR 4/1) moist, common fine distinct dark yellowish
 
brown and few fine distinct stronq brown mottles; sandy clay loam;
 
firm moist, very sticky and very plastic moist; few very fine tubu­
lar pores; noncalcareous; few fine roots; pH 6.4 8.0); abrupt smooth
 
boundary
 

IIC2g 35-40 	 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 (R.0); abrupt smooth boundary
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IIIC3g 40-54 Grey (5Y 5/1) 
wet, few fine distinct dark brown mottles; sandy

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 Ielliqe-Truoq test kit.
 

Range of characteristics
 

a. Profile characteristics. Topsoil colour usually ranqes from dark grey to dark

greyish brown and rarely greyish brown to olive-brown. Subsoil colour ranges from
dark greyish brown or dark grey to olive-brown. Structure is very fine to fine angu­lar blocky 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. Environmentl characteristics. 
These soils are developed in Old Ganges alluvium
and occun, basins and sometimes infille& channels of the Old Ganges meander floodplain.
They are 
flooded upto 6 feet for 3 to 7 months during the rainy season. 
They are usua­llv d1ouahty in the dry season, occasiora]l, remain wet 
in the early dry season and are

affected by flood hazard due to early heavy monsoon rains.
 

Four phases have been recognized: Batra, medium highland phase: Batra, medium lowland,
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 Ratra soils differ from Magura series in overall paler colour, from Ghior series
in having a throughly decalcified profile anO from Kasiani series in relatively heavier
clay texture, heavier consistence and finer structure in the B horizon usually with

wedged-shaped pads, pressure faces and slickensides.
 

Penapol S-ries
 

Benapol series includes intermittently and seasonally shallowly flooded, imperfectly
to poorly drained, dark greyish brown, noncalcareous, heavy clays developed in Old
Ganaes 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 greyish brown coatings in the B horizon. They are decalcified through­
out the profile.
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Typical profile: 	 Benapol clay, medium highland phase
 

Location : 	Stop. 39/70W-234. Vill. Hazipur, P.S. Maqura, Dist. Jessore
 

Topography : 	Middle slope of nearly level ridqe
 

Land use : 	Jute-transplanted aman-rabi crons (lentil, gram, wheat, etc.)
 

Drainaae : 	Poorly drained. Seasonally very shallowly flooded Cupto a few
 

inches) for about 15 or 20 days
 

D'ipth
 
Horizon in in. Descrintion
 

Avl 0-3% 	 Dark greyish brown (lOYR 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; many very fine to fine
 
and few medium roots; pH 5.6: abrupt smooth boundary
 

Ap2 3 -5, 	 Dark greyish brown 1OYR 4/2) moist, many fine distinct dark
 

yellowish brown and few fine distinct yellowish brown mottles;
 

clay; massive; very firm moist, very sticky and very fine* roots;
 

pH 5.7 (7.0); abrupt smooth boundary
 

B21a 5%-17 	 Dark 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 very fine tubular pores; pressure faces; comrion very
 

fine roots; pH 6.4 (7.5); clear smooth boundary
 

B22g 17%-28 	 Dark greyish brown (IOYR 4/2) moist, common fine distinct yellowish
 

brown and few fine 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 plas;tic wet;
 

continuous thick darK 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
 

B3g 28-32 	 Dark greyish brown (2.5Y 4/2) moist, common fine distinct licht olive­

brown mottles; clay; moderate very coarse and coarse prismatic break­

inq into angular blocky; very firm moist, very sticky and very plastic
 

wet; continuous moderately thick dark qrev cutans along vertical and
 

horizontal pod faces and pores; common very fine tubular pores; pH
 

6.8 (8.0); abrupt 	smooth boundary
 

Cl 32-42 	 Greyish brown (2.5Y 5/2) moist, commuon fine distinct liqht olive­

brown and few fine distinct greyish brown mottles; clay; weak very
 

coarse and coarse pris.matic; firm moist, sticky and plastic wet;
 

pH 6.9 (8.0)
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C2 42-50 	 Greyish brown (2.5Y 5/2) and olive-brown (2.5v 4/4) moist, common
 
fine distinct yellowish brown and vew fine distinct very dark grevish
 
brown mottles; silty clay; firm moist, sticky and plastic wet; pH 6.5
 
(8.0)
 

IIC3 50-58+ 	 Greyish brown (2.5Y 5/2) and olive-brown (2.5Y 4/4) moist, common
 
fine distinct yellowish brown mottles; silty clay loam; firm moist,
 
sticky and plastic wet; pH 6.5 C8.0)
 

Note: 	 Sampled by auger below 42 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 typicaX topsoil is massive, qreyish brown to dark
 
greyish brown, mottled silt" 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 very fine angular blocky pods having continuous to nearly broken dark grehish
 
brown, dark grey, very dark grey or greyish brown cutans. Subsoils are dark greyish

browr, mottled with grey and dark grey to light olive-brown and yellowish brown.
 
Pressure facis 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. These soils are thoroughly decalcified.
 

b. Environmental characteristics. These soils occur on the Old Ganges meander flood­
plain occupying the upper to lower slopes of level to very gently sloping broad ridges

and inter-ridge depressions. Locally they also occupy narrow ridges and inter-ridge
 
depressions. They are either above flood level or shallowly flooded by rainwater in
 
the rainy season.
 

Four phases and one variant have been recognized: Benapol, highland phase; Benapol,

highland, irregular relief phase; Bonapol, 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 Old Ganges meander floodplain.
 

Similar soils
 

The Benapol soils differs from Pakuria and Gangni soils in beina noncalcareous through­
out the profile and from Jhenida soils in havinq finer texture and stronger structure
 
in the subsoil.
 

Darsana Series
 

Darsana series comprises intermittently and seasonally shallowly 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.
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ical profile: Darsana silty clay loam, medium highland phase
 

cation : 152/69W-43. Viil. Mirzapur, P.S. Magura, Dist. Jessore
 
pography : Middle part of very gently undulating ridqe
 

6nd use : Aus-transplanted aman-rabi crops (wheat)
 

Wainage : Poor. Flooded upto one foot for about one month
 

Depth 
rizon in in. Description 

lg 0-3 Light olive-brown (2.5Y 5/4) moist, cormmon fine distinct grey and 
few fine distinct yellowish brown mttles; 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 
bondary 

6 2g 3-5 Olive-brown (2.5Y 4/4) moist, coumon fine distinct grey, few fine 
distinct yellowish brown and few fine prominent stronq brown mottles; 
silty clay loam; massive; firm moist; common very fine tubular pores; 

noncalcareous; common very fine roots; pH 6.9; abrupt smooth boundary 

k2l 5-13 Dark greyish brown (2.5Y 4/2) and olive-.L3wn C2.5Y 4/4) moist, few 
fine distinct yellowish brown and dark brown mottles; silty clay lodm; 

strong coarse and medium prismatic I-reaking into strong coarse angular 
blocky; friable moist, sticky and slightly plastic wet; continuous 
moderately thick dark grayish brown cutans along vertical and horizon­
tal pod faces and pores; many very fine and few fine tubular pores; 
noncalcareous; few very fine roots; pH 6.4 (7.0); abrupt wavy boundary 

622 13-21 Olive-brown (2.5Y 4/4) and dark greyish brown (lOYR 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, sticky and slightly plastic wet; continuous moderately 
thick greyish brown cutans along vertical ped faces and poras; non­

calcareous: few very fine roots; pH 6.6; clear smooth boundary 

tIV3 21-30 Olive-brown (2.5Y 4/4) moist, common fine distinct greyish brown, few 
fine distinct dark yellowish brown and few fine prominent dark brown 

mottles; silty 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 

[IC. 30-43 Olive-brown (2.5Y 4/4) moist, common fine distinct greyish biown, 
common fine prominent dark brown and few fine distinct yellowish brow 

mottles; Silty clay; weak very coarse prismatic; moist, friable sticky 

and sliqhtly plastic wet; broken moderately thick greyish brown citans 

along vertical ped faces and pores; many very fine tubular pores; cal­

careous; remnants of stratification; few very fine roots; pP 8.0 

[IIC2 43-57 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 cly loam; firm moist, sticky and slightly plastic wet; 
calcareous; pH 8.1 
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Note: 1 
 determined on dried soil samples in the laboratory. pH figure given in
 
brackets obtained on moist soils in the field using a Helliqe-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 cola
 
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
 
ratelv coarse textured.
 

b. Environmental characteristics. These soils are developed on 
the old Ganges meandl
 
floodplain occupying upper to lower parts of mainly very gently undulating and rarely
 
undulating ridges and occasionally in inter-ridge depressions. 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 di
 
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 phase.
 

Distribution and extent
 

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

Similar soils
 

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

Gangni Series
 

Gangni series consists of intermittently and seasonally flooded, imperfectly to poorly

drained, partiallv decalcified, fine textured soils developed in old Ganges alluvium.
 
They have qrevish brown or olive--brown to dark qreyish brown subsoil 
with strong prism

tic and angular blocky structure having thick dark greyish brown cutans alona ped face
 
and pores. Their subsoil is decalcified either en' 'rely or in the upper part; while
 
the substratum is calcareou.
 

Typical profile: Gangi clay, highland phase
 

Location : Stop no. 1/70W-234. Vill. Pazipur, Magura thana, rist. Jessore 

Topoqraiiv. : Very gently undulat.na ridge 

Land usp : Jute-rabi crofts (mustard, gram, etc.) 

Drainaae Imperfect. A! .,'e normal flood level 
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Depth 
Horizon in in. Description 

ApI 0-4 Dark brown (OYR 4/3) and dark grayish brown (2.5Y 4/21 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 

Ap2 4-5% Dark grayish 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 f~ne tubular pores; noncalcareous; 

many very fine and fine roots; pH 6.1 (7.0); abrupt smcoth boundary 

B21g 5 -ll Dark greyish brown (2.5Y 4/2) mcist, many fine distinct dark yellow­

ish brown and dark brown mottles; clay; strong coarse to radium angu­

lar blocky; very firm moist, very sticky and very plastic wet; many 

very 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 

IIB22g 11-17 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 grey cutans 
along 

vertical and horizontal ped faces and pores; noncalcareous; few very 

fine roots; pH 6.8 (7.5); abrupt smooth boundary 

IIICI 17-23 Mixed greyish brown (2.5Y 5/ 1 and light olive-brown (2.5Y 5/4) moist 

silt loam; friable moist, slihtly sticky and slightly plastic wet; 

many very fine and fine tubular pores; noncalcareous; few very fine 

roots; pH 7.1 (8.0); abrupt smooth boundary 

IIIC2 23-j2 Mixed light olive-brown (2.5Y 5/4) and yellowish brown (10YP 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 8.1; abrupt smooth boundary 

IVC3 32-46 Greyish brown (2.5Y 5/?) moist, many fine distinct yellowish brown 

and dark brown mottles; silt clay; friable moist, sticky and plas­

tic wet; many very fine and fine tubular pores; moderately calcare­

ours; few very fine roots; nil 7.8 

VC4 46-50 Dark greyish brown (2.5Y 4/2) moist, yellowish brown and dark 

yellowish brown mottles; clay laom; noncalcareous; pH 7.1 (8.0) 

Sampled by auaer below 46 inches. oH figures given within brackets 
determined


Note: 

on moist soils in the field by using Helliqe-TruoJ test kit.
 

Ranae of characteristics
 

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

qrevish brown, occasionallv olive-brown or dark grey; texture from silt% clay to clay
 

Subsoil colour usually is greyish brown or olive-brown to dark
 or silty clay, loam. 

structure varies usually
greyish brown, rarely very dark grevish brown or dark grey; 


from strong coarse to medium annular blocky, occasionally moderate to 
strong coarse
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to medium prismatic breakino into coarse to fine angular blocky with continuous thick
 
dark greyish brown cutans along ped faces and pores. 
Locally, suibcoij haF pressure,

faces, earthworm activity and shell fragments. Colour of the calcoreons substratum
 
usually ranges from greyish brown to lightolive-hrown, occasionally, olive-brewn;

ture ranaes from silt loam to clay. 

tex
 
A burried laver occurs 
in or'n of the orofiles.
 

Soils are calcareous in the lower part ol the subsoil and/or substratum.
 

b. Environmental characteristics. These soils occupy upper to lower Darts of 
nearly

level to very gently undulating ridges and inter-ridge depressions in the old Ganqes

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, highland phase; Gannni, highland, irregula

relief phase; Gangni, medium highland phase and Gangni, medium highland, irregular
 
relief phase.
 

Distribution and extent
 

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

Similar soils
 

Gazigni soils differ from Pakuria soils in having a decalcified subsoil, from Benanol
 
oils in having a calcareous substratum and from Amxjhiui soils in having finer texture


and relatively stronger structure in the subsoil.
 

Garuri Series
 

Garuri series includes seasonally flooded, poorly,drained, fine textured, partially

calcareous soils developed in old Ganges alluvium. 
They have an olive-brown to dark

greyish brown, clay to silty clay subsoil with 
strono coarse to medium and fire angu­
lar block,, structure, and continuous thick dark grey to dark oreyish brown cutans

along ped faces and pores. Their subsoil is decalcified either entirely or in tho
 
upper part; while the substratum is calcareous.
 

Typical profile: 
 5aruri silty clay loam, rediur lowlanA, slow draininq phase
 

Location : Stop no. 16/7,W'-236. "ill. Fuda Gopalpur, P.S. thertida, Dist. Jessoz 

Topography : Basin bottom 

Land use 
 Broadcast deepwater aman-fallow 

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

')epth
 
Horizon in in. Description
 

Apo n-3 
 Dark grey (1OVP 4/1) moist, lew fine distinct dark brown and few
 
fine distinct light olive-brown mottles; silty clay loam; massive;
 
firm moist, sticky and plastic wet; common very fine and few fine
 
tubular pores; noncalcareous: iron stainino along cracks and root
 
channels; many very fine and 
lew fine roots: pP 5.2 CG.O): abrupt
smooth boundary 
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B21q 5-11 Dark greyish brown (2.5Y 4/2) moist, many fine distinct olive­
brown and common fine distinct yellowsh brown mottles; silty clay; 
strong coarse prismatic breaking into stronq coarse to medium anqu­
lar blocky; very firm moist, very sticky and very plastic wet; con­
tinuous moderately thick to thick dark qrey cutans along vertical 
and hori;ontal ped faces arl pores; many very fine and few fine 
tubular pores; noncalcareous: many very fine roots; pH 5.8 (7.0); 
abrupt smooth boundary 

B22g ll-17 Yellowish brown (10YR 5/61 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 tubular pores; norcal­
careous; common very fine roots; pH 6.7 (8.0); abrupt smooth bcundary 

IIB3g 17-22 Dark greyish brown (-2.5Y 4/2), many fine distinct olive-brown and 
common fine distinct yellowish brown mottles; silty clay loam; mode­
rate coarse prismatic breaking into angular blocky; friable moist, 
sticky and plastic wet; brocken moderately thick dark arey cutans 
along vertical and horizontal Ded faces and pores: common very fine 
tubular pores; noncalcareous; few very fine roots; pH (R.0); abrupt 
broken boundary 

IIICl 22-24 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, nonsticky nonplastic wet; common 
very fine tubular pores; noncalcareous; few very fine roots; pH 6.9 
(8.0); abrupt smooth boundary 

IVC2 24-30 Mixed olive-brown (.2.5Y 4/41 and greyish brown (2.5Y 5/21, 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 (8.0); abrupt smooth boundary 

VC3 30-39 Olive-brown (2.5Y 4/4), common fine distinct grey.ish brown, 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 

VIC4 39-44 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; moderately calcareous; pH 7.8 

VIIC5 44-50 Greyish brown (2.5Y 5/2), common fine distinct olive-brown, dark 
brown and very dark greyish brown mottles; silty clay; very sticky 
and very plastic wet; moderately calcareous; pH 7.7 

VIIC6 50-58 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. Sample(' by auger below 44" inches.
 

Range of 	characteristics
 

a. Profile characteristics. Thickness of topsoil usually ranges from I" to 5". It's
 

colour from greyish brcwn to dark greyish brown or dark grey and texture from clay to
 

silty clay loam with silty clay being 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 dak grey, structure is coarse to medium
 

and fine 	angular blocky, sometimes strong very c,arse to medium prismatic breaking
 

into coarse to medium and fine angular blocky. Continltous thick dark grey to dark
 

greyish brown cutans are normally present along ped faces and poies, ocassionally
 

broken moderately thick dark arsy :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 oli,e-brown or gravish brown,
 

rarely dark grey to dark greyish brown or neutral qrey; texture ,.aries from silt loam
 

to clay with silt loam and silty clay loam being dominent, rarely silty clay or clay.
 

At least, lower part of the substratum is calcareous.
 

b. Environmental characteristics. These soils are developed usually in flocdplain
 

basins, sometimes in infilled channel in the old Ganqes meander floodplaln. The-. are
 

poorly drained and seasonally flooded uoto 4' feet for 1 to 8 months.
 

Five phases have been recognized: Garuii, medium hiqhland phase; Garuri, medium high­

land, irreqular relief phase; Garuri, medium lowland, early draining phase, Garuri,
 

med.um lowland, slow draining phase; and Garuri, lowland phase.
 

Distribution and extent
 

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

Similar soils
 

Garuri series differs from Ghior series in havinq somewhat lighter clay texture, coarse]
 

structural pods and liqhter consistence in-The subsoil which totally lacks any wedce­

shaped ped or slickenside, from Mehendiganj soils in having noncalcaraous subsoil, from
 

Gangni soils in having somewhat coarser peds with qrey'er cutans in the subsoil and also
 

occurrence in basin sites, from Kasiani soils in having a calcareous substratum and fror
 

Batra soils in having relatively liahter clay texture, coarser peds and liGhter consis­

tence in 	the subsoil and a calcareous substratum.
 

Ghior Series
 

Ghior series includes seasonally flooded poorly drained soils developed in heavy cla's
 

of the old Ganges meander floodplain basins. The subsoil is generally has a mixed dark
 

grey and olive-brown colour, strong anaular blocky structure with wedge-shaped pnd and
 

pressure faces with prominent dark grey cutans in the upper part of the B horizon. The
 

lower part of the B horizon is sometimes calcareous and the substratum is always cal­
careous.
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Typical profile: Ghior clay, medium highland phase
 

Location : Stop no. Bl/70W-232. Vill. Kasiadanga, P.S. Magura, nist. Jessore 

Topography : Basin marqin 

Land use : Broadcast deepwater ama.i-fallow/rabi crops (khesari and linseed) 

Drainage : Flooded upto 2-2 feet deep for 4-5 months 

Depth
 
Hor.zon in in. Description
 

Apl 0-3 	 Dark greyish brown (2.5Y 4/2) moist, common fine distinct dark yellow­
ish brown (10YR 4/4) and stronq brown mottles: clay; 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; many very fine and fine and few medium roots; pH 5.7 (6.5);
 
abrupt smooth boundary
 

Ap2 3-42 	 Dark greyish brown (2.5v 4/2) moist, common fine faint liht olive­
brown and few fine distinct dark yellowish brown mottles; clay;
 
massive; firm moist, sticky and plastic wet; common very fine tubular
 
pores; noncalcareous; com,'jn very fine roots; pH 5.5 (.7.0); abrupt
 
smooth boundary
 

B21g 4-ll 	 Dark grey (SY 4/1) and olive-brown (2.5Y 4/4) moist, common fine 
distinct dark brown mottles; clay; strong coarse to medium anqiular 
blocky structure breaking to stronq medium and fine ancv:lar block..; 
firm moist, very sticky and plastic wet; continuous dark qrey cutans 
along vertical and horizontal ped faces and cores; man,., very fine
 
tubular pores; noncalcareous; pressure faces present; common very
 
fine roots; pH 6.3 1.7.5) ; abrupt smooth boundary
 

B22g 11-22 	 Olive-brown (2.5Y 4/4) and greyish brown (2.5Y 5/2) moist, 
common
 
fine distinct yellowish brown mottles; silty clay; moderate coarse
 
prismatic breaking to moderate coarse and medium angular blocky;
 
firm moist, sticky and plastic wet; brocken moderately thick qrey
 
cutans along vertical and horizontal ped faces and cores; common
 
very fine tubular pores; calcareous; presence of krotovina; few
 
very fine roots; pH 7.4, 08.0); abrupt smooth boundary
 

C1 22-s1 	 Olive-brown (2.5Y 4/4) and qreyi.n brown (2.5Y 5'2) moist, common
 
fine distinct yellowish brown and dark brown mot:tles; silty clay
 
weak coarse prismatic breaking to angular blocky; slightly firm
 
moist, sticky and plastic wet; patchy thin grey cutans along vcL­
tical and horizontal ped faces and pores; common very fine tubular
 
pores; moderately calcareous; few very fine roots: p 7.8; abrupt
 
smooth boundary
 

IIAlb 32-38 	 Dark greyish brown (2.5Y 4/21 moist, common fine distinct dark
 
yellowish brown and few fine distinct dark brown mottles; clay
 
loam; firm moist, sticky and plastic wet; few very fine tubular
 
pores; noncalcareous; pH 7.2 (8.0)
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IIC2 38-50 	 Greyish brown (2.5Y 5/2) moist, many fine distinct yellowish brown
 

and dark brown mottles; clay loam; slightly 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 Helliqe-Truog test kit. Below 38 inches, sampled by auger.
 

Rangeof 	 characteristics
 

a. Profile characteristics. Ton:oil colour ranges from dark qrey to very dark greyish
 

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-brow' or olive-brown and rarely very dark qre! or very dark greyish
 

brown. Structure is strongly developed medium to very fine angular blocky with dark
 

grey to dark qreyish brown cutans. Pressure faces and slickensides usually occur in
 

the upper part of the subsoil. Depth to the calcareous layer varies fr?'m 12-40 inches.
 

Texture of the substratum ranges from silty clay loam to silt loam occasionally clay
 

and very rarely fine sandy loam and colour is mainly light clive-brown. Locally these
 

soils include buried layers with dark qrev to dark greyish brown colours.
 

b. Environmental characteristics. These soils are developed in the old Ganges meander
 

floodplain ard occupy mainly pearly level to very gentlj uindulatinq basin margins and
 

basin hottoms and also some infilled channels. They are seasonally flooded upto I-R
 

feet deep for 1-8 months in the rainy season. -he medium highland anO mcdium lowland
 

soils on basin margins are usually flooded unto 1-3 feet deep for 1-4 mort0" and upto
 

3-5 feet deep for about 3-5 months resnectively and basin bottoms are usually flooded
 

upto R Feet deer For about 5-fi months in tte rainy season. The basin bottom soils are
 

locally suhiect to occasional rap d rise of flood level and trostly remain wet in the
 

early part cf drv season.
 

Four phas-' have been recognized: Ghior, medium highland ohase: Chior, medium lowland,
 

early dra.:;ing !nhase; Ghior, medium lowland, slow draining phase: and Ghior, lowland
 

phase.
 

Distribution and extent
 

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

Similar soils
 

Ghior soils dicfer from Batra soils h.', being calcareous within a denth of 48 inches,
 
and from raruri soils, in having relatively heavier clay texture, finer structure
 

with wedqe-shaped peds, pressure Faces and slickensides and heavier consistence.
 

(;opalpur 	Series
 

ropalpur series conprises interviittently to seasonally "ery shallowly to shallcwlv
 

floo0ed, imperfectly to poorly.' drained soils developed in Ganges alliiiur. The, are
 

light olive-brnwn to olive-brown, calcareous, silty clay loans with moderate to strona
 

coarse prismatic breaking into moderate coarse to medium angular blocky structure in
 

the B horizon.
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Typical profile: 	 Gopalpur silty clay loam, hinhland phase
 

Location : 	 36/70W-234. Vill. Dariapur, P.S. Magura, Dist. Jessore 

Topography : 	Middle slope of gently sloping ridge
 

Land use : 	Aus or jute-rabi crops (barley)
 

Drainaqe : Imperfect. 4bove normal flood level. Intermittently flooded
 
by rainwater -ith field bunds for a few hours to 2-3 days
 

Depth
 
Horizon in in. Description
 

Ap O-3A 	 Pale yellow (2.5Y 7/4) dry, light greyish brown mottles: silty clay
 
loam; d:y havd; many Very fine tubular pores; moderately calcareous;
 
many very fine and common fine roots; pH 7.5 (8.0); abrupt smooth
 
boundary
 

B21 3 -8 	 Olive-brown (2.5Y 4/4) moist, common fine distinct qreyish brown and
 
dark brown mottles; silty clay loam; weak coarse prismatic breaking
 
into angular blocky; friable moist; patchy thin areyish 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
 

B22 8 -17 	 Mixed greyish browm (2.5Y 5/2) and olive-brown C2.5Y 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 cutans; many very fine tu­
bular pores, moderately calcareous; many very fine roots; pH 7.9;
 
clear wavy bouneary
 

B23 17-23 	 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 very 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
 

C1 23-32 	 Mixed olive-brown (2.5Y 4/4) and greyish brown C2.5Y 5/2) moist,
 
silry clay loam; weak very coarse to coarse prismatic; friable moist;
 

,L-hythin greyish 	brown cutans; many very fine and fine and few
 
mea.xzm tubular pores; moderately calcareous; pH 7.9; clear smooth
 
Doundary
 

C2 32-48 	 Mixed olive-brown (2.5Y 4/4) and greyish brown (2.5Y 5/2) moist,
 
dark brown and ve-v dark arevish brown mottles; silty clay loam;
 
friable moist; many very fine tubular pores; moderately calcareous;
 
tew very fine roots: pF 7.9
 

IIC3 48-56+ 	 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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-- Note,: 	 Sampled bitaugezbelow 48 inches. pli determined on dried sample in the labo­
ratory; pH figure in brackets recorded in the field using a Helliqe-Truoq tests 
kit. 

Ranqe of characteristics
 

a. Profile characteristics. Topsoil colour ranges from grevish brown to olive-brown, 
rarely dark grey to dark greyish brown and texture from silt loam to silty clay loam. 
On the older floodplains, topsoils are local]v noncaicreous. Subsoil colour ranges fro 
light olive-brown tn olive-brown and c-casionally qreyish brown and texture is usually 
silty clay loam, rarely sandy clay loam. structure is moderate to strong and occasion­
ally weak very coarse to coarse and medium prismatic breaking into coarse to medium 
gular blocky usually w patchv to broken thin to moderatelv thick and also continuol 

-thick grey to dark greyish brown cutans along vertical and horzontal pedifaces and porei
Texture of the substratum usually occurring below 10-38 inches from the surface, ranges 
from silt loam to silty clay loam, rarely very fine sandy loam and silty clay or clay. I 
some profile stratificatiw. I is present in the substratum and burned often noncalcareouf 
topsoils can occur.
 

b. Environmental characteistics. These soils have developed in young and old Ganges
 
meander floodplains occupyinq upper to lower part of usually nearly level to very qentl
 
undulatinq and occasionally qentlv undulating ridges and inter-ridge depressions. They
 
are either above normal flood level or flooded upto 3 feet deep for 3-4 months in the
 
rainy season. The hiqhland soils are often intermittently flooded for a few hours to
 
few days by rain water within field bunds and become droughty in the dry season.
 

Four phases have been recognized: Gopalpur, highland phase: Gopalpur, highland, irre­
qular relief phase; Gopalpur, medium highland phase and Gopalpur, medium hiqhland, irre
 
gular relief phase. 

Distribution and extent
 

1opalpur soils occupy about 2,902 acres in the project area.
 

Similar soils
 

The Gopalpur soils differ from Darsana and Baradi soils having a calcareous subsoils,
 
from Ishurdi soils in having coarser texture, relatively weaker structure and liqhter
 
consistence in the subsoil, from Sara soils in having finer texture and stroner struc­
ture in the subsoil and from Pasulpur soils in having relatively browner colour in the
 
subsoil and occurence on ridge sites with better drainage conditions.
 

Ishurdi Series
 

Ishurdi] series comprises intermittently to seasonally very shallowly to shallowly
 

flooded, irmperfectly to poorly drained, light, olive-brown to olive-brown, finely Mott-,
 
led, calcareous silty clays developed in Ganges alluvium. They have moderate to strong
 
prismatic and angular blocky structure with qreyish brown to dark greyish brown and
 
occasionally dark grey cutans on ned faces in the B horizon.
 

- -- --	 - -- - -- -, 
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riedium' hiqhland phase
lypical prof ile; 	 Ishurdi siltv clay, 


iill. P.S. Magura, rist. jessore
cation 37/70W-234. fDarianur-


opoqravhy
 

nd'use Aus or jute-rabi crops
 

for more than 15 (ays within field bund
rainaqe : 	Poor. Flooded upto 1 foot 


in the monsoon season
 

Depth
 
-- i. Description
 

-
5/4Vmoi str~~qreyish--brownmotl5;siy~Ia
p1~~ 
manv very fine and fine and few medium tubularmassive; hard dry: 


pores; calcareous; many very fine and fine and few medium roots;
 

abrupt smooth boundary; nH 7.7
 

Greyish brown (2.5v 5/2) moist, light olive-brown mottles; silty clay;

Ap2q 4 -52 

firm moist, common very fine tubular pores; moderately calca­massive; 

common ,ery fine 	roots: abrupt smooth boundary; ol 7.8
 

reous; 


(2.5Y 5/2); silt.,

B219 5 -14 	 Mixed liqht olive-brown (2.5Y 5/4) and areyish brown 


clay; moderate coarse prismatic breakina into coarse to medium 
annula!'
 

blocky: firm moist; broken moAerately thick greyish brown cutans alon,
 

vertical ane horizontal ped faces and pores; many very fine tubular
 

moderately calcareous; comon very fine roots; clear smooth
 
S...pores; 


boundary; pH 7.9
 

many fine distinct dark yellowish brown an8
 iB22q 14-19 Greyish brown (2.5Y 5/2), 

prismatic breaking.
dark brown mottles; silty clay loam; weak coarse 


into anqular blockY: friable moist; patchy thin qrevish 
brown cutans
 

alona vertical and horizontal ped faces and pores; many 
very fine tu­

bular pores; moderately calcareous; common very fine roots; 
abrupt
 

smooth boundary; 	pH R.0
 

19-24 Mixed olive-brown (2.5v 4/4) and dark yellowish brown (10 YR 4/4)

ICl 	

moist, dark brown and very dark greyish brown mottles; 
silt loam;
 

massive, partly stratified; friable moist; covon very fine and fine
 

tubular pores; moderately calcareous; few very fine roots; abrupt
 

smooth boundary; pHl 8.1
 

(lOYR 4/3) moist, dark
 
IVC2 24-32 Mixed olive-brown (2.5Y 4/4) and dark brown 


firm moist; common very fine
vellowish brown mottles; silty clay; 


tubular pores; moderately calcareous; few very fine roots; clear
 

smooth boundary; 	pH 7.9
 

(2.5Y 5/4) moist, common fine distinct qreyish
VC3g 32-46 	 Liqht olive-brown 

firm moist;


brown and dark yellowish brown mottles; silty clay loam; 


common very fine and fine tubular pores; calcareous; few very fine
 

roots; pH 7.7
 

41~4~'~ 9 
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VIC4g 46-52 	 Dark yellowish brown (l0YP 4/4) moist, grevish brown and very dark
 
grevish brown mottles: silty clay; 
firm moist; sliqhtly 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 usina a Helliqe-Truoq teE
 
kit.
 

Ranqe of characteristics
 

a. Profile characteristics. Thickness of the topsoils ranqes from 4-6 inches. 
 It's
 
colour from olive-brown to dark qreyish 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 ranqes from liqht 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 anqular blocky with broken to continuous moderately thick to thick grey to dark
 
greyish brown cutans on 
ped faces and pores. The substratum is usually medium textured

but occasiona!'v moderately coarse, moderately fine or 
fine textured. Parried topsoil
 
locally occurs in the substratum.
 

b. Fnvironmental characteristics. These soils are developed on old and young Ganges

meander floodplain occupyinq qenerally middle to 
lower parts and occasionally upper par­
of nearly level 
to qently undulating ridges and inter-ridge depressions. They are
 
either above normal flood level and intermittently flooded by rain water or seasonally

flooded upto 2 feet deep by rainwater or by both rain and river water for 
 to 4 monthl
 
All soils become droughty in the dry season.
 

Three phases have 	been recoqnized: Ishurdi, hihgland phase; 
Ishurdi, highland, irregu­
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 havinq 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 qreyish brown to olive-brown, silty clay sub­
soil 
with moderate to strong coarse to medium prismatic and blocky structure.
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Typical profile: 	 Jhenida silty clay loam, hiqhland phase
 

Location : 	 Stop no. 1/69W-47. Viii. 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 then 15 days
 
during the monsoon season.
 

Depth
 
Horizon in in. Description
 

Apl 0-3 	 Greyish brown (2.5Y 5/2) moist, common fine distinct dark yellowish 

brown and few fine faint strong brown mottles; silty clay loam; 
massive; friable moist, sliqhtly sticky and plastic wet; stronq brown 

iron staining along root channel; many very fine roots; pH 5.6; clear
 

smooth boundary
 

Ap2 3-5 	 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 17.0); clear smooth
 
boundary
 

B2g 5-15 	 Dark greyish brown (2.5Y 4/2) moist, common fine distinct dark yellow­
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
 

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

I1B3 15-32 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-manoanese concreation; few very fine roots;
 

pH 7.2 (8.0); clear smooth boundary
 

iIicl 32-38 	 Greyish brown (2.5Y 5/2) and yellowish brown (lOYP 5/61 moist, few
 
fine faint stronq brown and few fine faint dark brown mottles; silt
 
loam; friable moist; slightly sticky and sliqhtly Plastic wet: many
 

very fine pores; few very fine roots; pH 7.2 (8.0)
 

IVC2 38-50 Greyish brown (.2.5Y 5/2) and yellowish brown (OYR 5/6) moist, few
 
fine distinct dark reddish brown mottles; silty clay; firm moist,
 
sticky and plastic wet; common very fine pores, pH 7.1 (8.0)
 

rVC3g 50-60 Grey (N5/ ) moist, manv fine distinct dark yellowish brown and common
 
fine distinct olive-brown mottles; silty clay; firm moist, sticky and
 

plastic wet; pH 6.9 (.8.0)
 

Note: 	 Sampled by auger after 50 inches. pH determined on dried samule in laboratory;
 
pH figures between brackets recorded in the field using a Hellige-Truoq test
 
kit.
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Range of characteristics
 

a. Profile characteristics. Topsoil colour ranges from light olive-brown to dark 
greyish brown and texture is usually silty clay loam occasionally silt loam to silty 
clay. Subsoil colour is usually dark 'Ireyish brown occasionally q,:evish brown or 
olive-brown. Texture is silty clay but some sandy clay soils have heoui included ;as 
a variant. Substratum is usually medium to fine textured occasionally moderately
 
coarse or coarse.
 

b. Environmental characteristics. These soils are developed in old Ganqes meander 
floodplain occupying the upper to lower slopes of level to very geontly slopinq broad 
ridges and inter-ridge depression. They are mainly above normal flood level and; nter ­

mittently flooded by rainwater with field bund for few hours to less than 15 days('Iand 
_occasional ly- very--shal lowly -to -shal-lowly-f looded-y--rzz in water -from fe.ice~pzN._..__ 
feet for more than 15 days to three months in the rainy season. 

Four phases have been recognized: Jhenida, ILighland phase; Ihonida. highland, irre­
gular relief phase; Jhenida, medium highland phase and Mhenida, medium highland, irre­
gular relief p~hase. 

Distribution and extent
 

These soils~ occupy about 3,792 acres in the project area.
 

Similar soils
 

The Jhenida soils differ from Amjhupi and Ishurdi series in having a thoroughly decal­
cified profile, from Benapol soils in having relatively coarser texture, weaker structure
 
and lighter consistence in the subsoil which totally lacks any wedqe-shaped structure or,
 
slickenside and from Barad! soils in having relatively finer texture, stronger structure~
 
and heavier consistence in the subsoil.
 

Kasiani series
 
ii: :For reogizd:Jhniai~ghan lihad ­ee haeshae phs-Joia re , 

Kasiani series includes seasonally flooded porly drained soils developed in the old 

Ganges basin alluvium. The B horizon comprises dark grey to dark greyish brown silty
 

clay to clay with strong to moderate very c-arse to medium prismatic breaking into
 

strong coarse to medium angular blocky structure. They are decalcified throuhout the
 

profile.
 

Typical profile: Kasiani clay, medium hishland phase
 

Location :Stop no. 4/70W-236. Vill. Arjya Narayanpur, P.S. Jhenida, Dt. Jessore 

Topography Basin bottom 

Land use Broadcast deepwater aman-fallow or rabi crops (hesar) or transplan­

ted aman-boro (with irrigation 

Drainage Poor. Flooded up to 3 feet for 2-3 months in the rainy season. 
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Dept h
 
Horizon in in. eito
 

p0 o-5 'Dark qrey (5Y 4/1) moist, few fine distinct dark brown mottles; 

clay; massive; very firm moist; very sticky and very plastic wet; 
! 	 common very fine and few fine tubular Fo-es; noncalcareous; many 

very fine and common fine roots; iron staining along cracks and 

root channels; pl 5.7; abrupt smooth boundary 

B2g 5-13 	 Dark qrey (IOYR 4/1) moist, comon fine distinct dark yellwish
 

brown mottles; clay; stronq coarse to medium anqular blocky;,'very
 
firm moist; very sticky and very plastic wet; continuous thick to
 
moderately thick dark qrey cutans along vertical and horizontal pod
 

faces and pores; many very fine and few fine tubular pores; non­
calcareous; many very fine roots; pi 6.1 (7.0); clear smooth
 

B3g 13-19 	 Mixed dark grey (OYR 4/1) and dark yellowish brown (1OYR 4/3) 
moist, common fine distinct yellowish brown mottles; silty clay; 
moderate coarse prismatic breaking into angular blocky; firm moist; 
sticky and plastic wet; continuous moderately thick dark grey cutans 
along vertical and horizontal ped faces and pores; many very fine 
tubular pores; noncalcareous; common very fine roots; pi1 6.4 (7.5); 
abrupt smooth boundary 

iC] V )-27 	 Mixed olive-brown (2.5Y 4/4) and greyish brown (2.5Y 5/2) moist,
 
dark brown mottles; silty clay loam; weak very coarse prismatic;
 
friable moist; slightly sticky and slightly plastic wet; broken
 
moderately thick dark grey cutans along vertical ped faces and
 
pores; noncalcareous; few very fine roots; pH 7.1; abrupt smooth
 
boundary
 

ITIC2 27-40 	 Greyish brown (2.5Y 5/2) moist, many fine distinct olive-brown and
 
common fine distinct dark brown mottles; very fine sandy loam; very
 
friable moist; sli4'htly stickaand sliqhtIv nlastic wet; noncalca­
reons; pHl 6.9 (8.0); abrupt smooth boundary
 

IVC3 40-44 	 Mixed qreyish brown (2.5Y 5/2) and olive-brown (2.5Y 4/4) moist,
 
common fine distinct yellowish brown and dark brown mottles; silt
 

loam; very friable moist; slightly sticky and slightly plastic wet;
 

noncalcareous; p1l 6.6 (8.0); abrupt smooth boundary
 

VC4 44-564 	 Greyish brown (2.5Y 5/2) moist, common fine distinct light olive­
brown and dark brown mottles; sandy loam; very friable.moist, non­
sticky and nonplastic wet; noncalcareous; pH 7.3 (8.0)
 

Note: pH figures in brackets recorded in the field using a Ielliqe-Truoq test kit.
 

Range of characteristics 

i a. Profile characteristics. Topsoil colour is qreyish brown or dark qreyish browl,
 

occasionally dlark grey or very dark qrey. The colour of the suboil ranqes from dark
 
grey Uo dark greyish brown and texture from silty clay to clay with moderate to stronq
 

very coarse to medium prismatic breakingq into strong coarse to medium anqular blocky
 

structure.
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b. Fnvironmental characteristics. These soils are developed in the old Ganqs allu­
vium and occupy basins or infilled channels. Seasonal floodinq ranqes from 1-4 feet
 
for about 1-5 months. These soils are usually drouahty 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 draininq 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 liqhter clay
 
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 qreyish brown to dark qrey­
ish brown mottled, calcareous, silty clays and clays. They 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 deOpwater aman-fallow 

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

Depth
 
Horizon in in. Description
 

Apg 0-5 Very dark arey (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 calcareous; iron
 
staining; many very fine roots; pH 7.6; abrupt smooth boundary
 

B2g 5-11 Mixed light olive-brown (2.5v 5/4) and dark qreyish brown (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; DH 7.7; abrupt smooth
 
boundary
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IlClg 11-17 	 Olive-brown (2.5Y 4/4) wet, common fine distinct cark yellowish
 
brown and few fine distinct dark brown mottles; silty clay loam;
 
weak very coarse prismatic, with remnants of stratification inside
 

peds; slightly sticky and slightly plastic wet; broken thin to
 

moderately thick qrey cutans along vertical and horizontal ped
 
faces and pores: commor very fine and few fine tubular pores;
 
moderately calcareous; few very fine roots; pH 7.8; abrupt smooth
 

boundary
 

IIIC2 17-30 	 Olive-brown (2.5,' 4/4) wet, few fine distinct greyish brown and
 
dark yellowish 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 30-42 	 Dark greenish qrev (5GY 4/I) wet; silt loam; sliqhtly sticky and
 
slightly plastic wet; moderately calcareous; pH 7.8; abrupt smooth
 
boundary
 

IVC4g 42-54 	 Dark greenish grey (5GY 4/1) wet; few fine distinct black mottles;
 
silty clay loam; slightly sticky and slightly plastic wet; 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 grey to neutral
 
very dark grey, occasionally greenish grey and texture ranges from silty clay to clay,
 

occasionally silty clay loam. The subsoil colour is olive-brown, occasionally greyish
 
brown to dark greyish brown, rarely olive-grey: the texture is silty clay to clay, and
 

the strlicture ranges from weak to moderate very coarse to coarse prismatic with brokt.
 

to moderate dark grey to dark greyish brown pad cutans. The substratum is usually fint
 
textured.
 

b. Environmental characteristics. These soils are developed in the basin depressions
 
of the old Ganges meander floodplains. They are flooded 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/hr flow of floodwater in the rainy season.
 

Four phases have 	 been recognized: Ktarkhali, medium lowland phase; Ktznarkhali, medium 
lowland, flood hazard phase; Kumarkhali, lowland 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 
subsoil and from Mehendiganj series in havinq weaker profile development and being 
almost perennially wet. 



034
 

Maqura Series
 

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

Typical profile: Iaqura clay, mediu.u lowlan'j, slow draining phase 

Location 	 Stop no. 2/6R8-13. Vill. Tenharia, P.F. Lagura, D: -. Jessore 

Topography : 	 Basin bottom 

Tind use :Broadcast deepwater aman-fallow
 

Drainac? 	 poor. Flooded upto 1-4 feet deep for about 6-7 months 

Depth 
Horizon in in. 	 Description
 

Apq 0-5 	 Grey (IOYR 5/1) dry, very dark arey (lOYP 3/1) moist, common fine 
distinct dark yellowish brown and few fine distinct strona briwn 
mottles; clay: massive; very hard dry, firm moist, very sticky and 
very Plastic wet; common fine tubular pores: few iron staining; 
many very fine and common fine roots; pP 4.6 (6.5); clear smooth 
boundary 

Alg 5-10 	 Very dark qrevish brown (lOVP 3/2) moist, common fine Oistinct 
olive-brown and few fine distinct dark yellowish brown mottles;
 
clay; strong medium, fine and very fine angular 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.n0; abrupt wavy
 
boundary 

B21n 10-15 	 !"ixed olive-brown (2.5Y 4/4) and dark grey (lOYR 4/1) moist, common
 
fine distinct dark yellowish brown and few fine distinct black mott­
les; clay; strong medium and fine angular blocky; 'ery sticky and
 
very plastic wet: 	continuous thick dark grey cutans along vertical
 
and horizontal ped faces and pores: common fine tubular pores; non­
calcareous: Pressure faces: pPl 6.4 (8.0); abrupt wavy boundary
 

B22 15-24 	 '-ixecd dark creyish brown (10 yP 4/21 and dark brown (lOYR 3/3) moist, 
few sine distinct 	yellowish brown and few fine distinct black mott­
les; clay; strons 	coarse and medium prismatic; very sticky and very 
plastic wet; continuous moderately thick dark greyish brown cutans
 
along vertical nod faces and pores; few very fine tubular pores; non.
 
calcareous; pli 6.6 (8.0): abrupt wavy boundary 

B3g 24-38 	 Dark grey (]OYR 4/1) moist, many fine distinct dark yellowish brown
 
and few fine distinct dark bron 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): abrupt wavy boundary
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(5Y 6/1) 	 moist, few fine distinct dark brown mottles; fine sandy
!IClq 	 30-48 Crey 

friable moist, nonstickv and nonplastic wet: noncaicareous; nil

loam; 

6.8 (8.0) 

fine sandy loam; straticied: nil 5.5
 
IIC2q 4R-60 Dark greenish grey ('T5GY 4/1)t 

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


ratory; pH fioures qiven in brackets obtained on moist soils in the field
 

using a Hellhge.-Truog test kit.
 

Range of 	characteristics
 

a. Profile characteristics. Topsoil colour ranges from very dark grey to very dark
 
Subsoil
 

areyish brown, occasionally greyish brown, texture from 
silty clay to clay. 


colour ranges from very dark grey to very dark greyish brown and texture 
is clay. Tex­

ture of the substratum ranges from fine to moderately coarse.
 

)
in thc c , anges meander
These soils are developpr:
b. Environmental characteristics. 
 are poorlyvery qently sloping to nearly level basins. They
floodplain and occupy 

season.
feet deep or l-q ronths in the rainy

drained and seasonally flooded unto 2-7 

lagura, medium highland phase: '4agura, medium 
Four phases have been recognized: 


slow draining phase and !.aqura,
draining 	nhase; '.'aaura, medium lowland,
lowland, 	earl" 


lowland ohase. 

Distribution and extent
 

in the survey area.
These so.ils czcupy about 665 acres 


Similar soils
 

in having darker colour in the surface and subsurface hori-
They differ from Patra soils 

in having a thorouchly decalcified profile with darker surface
 zons, from Ghior soils 


soils in 	having darker colour and usually having
and subsurface horizons, from Kasiani 

in having stronner structure and better
 finer peds in the subsoil, from Mahespur soils 


drainage as they occur on relatively higher sites in basins.
 

Mahespur Series
 

Mahespur series includes seasonally moderately deeply to deeply 
flooded, almost pere-


Thev are
 
nnially wet, very poorly drained soils develoned in old canqes basin clays. 


lark grey and yellowish brown, massive to moderate prismatic, 
clays,


dark grey tc mixed 


with grey to rark orev cutans alono pores, cracks and ped faces in the subsoil. They
 

are noncalcareous throughout the nrofile.
 

Typical profile: Mahespur clay, medium lowland hase
 

: Stop no. 103/68E-16(S). Vill. Defalia, P.S. Maguta, Dist. Jessore
 Location 


Parent material: Old Ganges alluvium 
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Topoqraphy : 	Edge of basin depression
 

Land use 
 : Broadcast deepwater aman-fallow
 
Drainage 
 : Very 	poor. Flooded for 3-4 
feet deep for 9-10 months. Groundwater
 

at the depth of 35 inches on 22nd March, 1980
 

Depth
 
Horizon in in. Description
 

Aplg 0-4 	 Very dark greyish brown (2.5Y 3/2) wet, common 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
 

Ap2g 4-6 
 Very dark grey (lOvR 3/1) moist, dark yellowish brown mottles; clay;

massive; very sticky and very plastic wet; few very fine roots; 
non­
calcareous; iron staining alona root channels and pores; few very fint
 
roots; pH 5.8 
(7.0); abrupt smooth boundary
 

Ala 
 6-16 	 Dark grey (lOYR 4/1) moist, common fine distinct dark yellowish 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: Ded 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
 

B21q 16-27 	 Dark greyish 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
 

IIAlqh 27-37 	 Very dark grey (10YR 3/1) 
wet, common fine distinct dark yellowish
 
brown (1OYR 4/4) and few line distinct very dark greyish brown (OYR

3/2) mottles; clay; strong fine to very fine angular blocky structure
 
very sticky and very plastic wet; continuous thick very dark grey cut
 
ans along vertical and horizontal ped faces and nores; noncalcareous
 
pressure faces: DF 7.0 (8.0)
 

IIB2b 37-49 	 Very dark greyish brown 
(IOYR 3/2) wet, common fine distinct dark
 
yellowish brown (.10YR 4/4) and common 
fine distinct very dark brown
 
(10YR 2/2) mott.es; clay; 
very sticky and very plastic wat; noncal­
careous; pH 7.3 (.8.0)
 

IIClb 49-59 
 Mixed yellowish brown (10VR 5/6) and light olive-brown (.2.5Y 5/4) wet,
 
common 
fine distinct grevish brown (2.5Y 5/2) mottles; silty cla";
 
very sticky and very plastic wet- noncalcareous; DH 7.2
 

IIIC2b 59-64 	 "ixed olive-brown (2.5v 4/4) and greyish brown (2.5Y 5/21 wet, few

fine distinct dark yellowish brown mottles; silty clay loam; slightl

sticky and sliahtly plastic wet; noncalcareous; pH 7.4
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Note: 	 pH fiqure in the brackets obtained on moist or wet soils in the field by
 
using Helliqe-Truog test kit. Below 36 inches sampled by auaer.
 

Ranqe 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 qrey 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. They occupy middle part to bottom of the basin, occasionally nfilled channels.
 

They ate seasonally moderately deeply to deeply flooded for about 5-9 months and remain
 

wet 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 the low-lyinq 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

soil with moderate to strong, coarse to medium prismatic breaking into blocky structure
 
with grey to eark 	greyish brown ped cutans.
 

Typical profile: 	 Mehendiganj silty clay, medium highland phase
 

Location : 	Bl/68E-17. Vill. 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 in in. Description 

Ap 0-5 Greyish brown C2.5Y 5/2) moist, common fine distinct olive-brown 
mottles; silty clay; massive, firm moist, sticky and plastic wet; 
oomon very fine and few fine tubular pores; noncalcareous; strong 
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brown iron staininq along root channel; many very fine and fine 
roots; pH 6.1 (7.0); abruapt smooth boundary 

B21 5-16 Mixed olive-brown (2.5Y 4/4) and areyish brown (2.5Y 5/2) moist, 
common fine distinct 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 moderatel' 
thick greyish brown cutans along vertical and horizontal ped faces 
and pores; many very fine and fine and few medium tubular pores; 
calcareous; cormr - 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 greyish 
brown and few fine distinct dark brown mottles; silty clay; weak 
to moderate coarse prismatic; firm moist, sticky and plastic wet; 
broken moderately thick greyish brown cutans along vertical and 
horizontal pod 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 very fine tubula 
pores; calcareous; few verl, fine roots; pH 7.7; abrupt smooth boundaz 

IIAlgb 32-38 Very dark grey (OYR 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) 

IICig 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; pH 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 recorded
 
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 olive-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
 
moderately fine to fine textured, occasionally medium textured.
 

b. Enviornmental characteristics. These soils are developed on the younq 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 monthl
 
in the monsoon "aeon.
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Four phases have been recognized: .!ehendiganj, medium hiqhland phase; Mehendiganj,
 
medium highland, irreoular relief :hase: "ehendipanj, medium lowland, early draining
 

phase and :ehendigani, 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 locally in Jhenida and Srlipi thanas. 

Similar soi]:
 

The .ehendioan! soils differ from Passlpur soils mainly in having finer texture and
 

more strn:;qlv developed structure in the subsoil, from Kumarkhali soils in having 

stronger structure and usually browner colour in the subsoil and occupving higher 
sites in basins lackinq very pcor drainaqe condit-on, from Ishurdi and Pakuria soils 

in havina creyer ped cutans i". th subsoil and also by occupying basin sites with
 

poorer Arainiae condition, and from Garuri and Kasiani soils being thoroughly calca­

reous profile.
 

Mirpur 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 linht olive-brown to olive-brown, noncalcareous, friable silt loam subsoil over­

lying a calcareous substratum at a variable depth.
 

Typical profile: 	 Mirpur silt loam, hiqhland phase
 

Location : 37/70W-236. Vill. Kala, P.S. Jhenida, Dist. Jessore 

Topography : ':early level to very gently "ndulating ridge 

Land use : Aus/jute-rabi crops 

Drainage : Imperfect. Above normal flood level. Intermittently flooded by 

rainwater within field hunds for few hours to 2-3 days in the 
monsoon season. 

Depth
 
Horizon in in. Description
 

Apl 0-4 	 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
 

APR 4-S 	 Light olive-brown (2.5Y 5/4), common fine distinct greyish brown 

mottles; silt loam: massive; friable moist; common very fine and 

few fine tubular pores: noncalcareous; pP 6.5 C7.0); abrupt wavy 
boundary 
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B21 5'-13 	 Olive-brown (2.5Y 4/4), many fine distinct greyish brown and few
 
dark brown mottles; silt loam; moderate coarse prismatic breaking
 
into coarse to medium angular blocky; friable moist; broken mode­
rately thick greyish brown along vertical and horizontal ped faces
 
and porcs; many very fine and few fine tubular pores; noncalcareous;
 

com-rn very fine roots; pH 6.6 (7.5); clear smooth boundary
 

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

Cl 21-28 Olive-brown (2.5Y 4/4), many fine distinct greyish 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 smooth boundary
 

IIC2 28-41 	 Mixed olive-brown (.2.5Y 4/4) and greyish brown C2.5Y 5/2) moist, few
 
fine distinct yellowish brown mottles; very fine sandy loam; very
 
friable moist; many very fine and few fine tubular pores; moderately
 
calcareous; remnants of stratification and few calcium carbonate
 
nodules; pH 8.1; abrupt smooth boundary
 

IIIC3 41-50 	 Light grey (5Y 7/2), many fine distinct dark brown and few fine dis­
tinct light olive-brown mottles; sandy loam; moderately calcareous;
 

PH 7.1 (8.0); abrupt smooth boundary
 

IVC4 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-Truoa test kit.
 

Range of 	characteristics
 

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 noncalcareous friable silt loam
 
subsoil with weak to moderate very coarse to coarse prismatic breaking into weak to
 
moderate coarse to medium angular blocky structure. Substratum is cenerally 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 level 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 sliqhtly drouahty in the dry season.
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Four phases have been recognized: Mirpur, highland phase; Mirpur, highland, irregu­
lar relief phase; 	Mirpur, medium highland phase and Mirpur, medium highland, irregu­
lar relief phase.
 

Distribution and extent
 

They occupy about 4,437 acres in the old Ganaes meander floodplain in the project
 
area.
 

Similar soils
 

Nirpur 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 weaker structure in the subsoil.
 

Mominpur Series
 

Mominpur series comprises seasonally intermittently wet, imperfectly drained, noncal­
careous, moderately coarse textured soils developed in old Ganges alluvium. These
 
soils have a light yellowish brown to dark yellowish brown weakly mottled grey, friable,
 
sandy loam to fine sandy loam subsoil with weak, very coarse, coarse and medium sub­
angular blocky structure. They are decalcified throughout the profile.
 

Typical profile: 	 Mominpur sandy loam
 

Location : Stop no. 3/68F-15. Vill. Basudebpur, P.S. MaqUra, Dist. Jessore 

Topography . Summit of very gently undulating ridge 

Land use . Aus/mesta-rabi crops (mustard) 

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

Depth
 
Horizon in 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; noncalcareous;
 
common very fine roots; pH 5.1; abrupt smooth boundary
 

B21g 4-i 	 Dark yellowish brown (OYR 4/4) moist, many fine distinct dark brown
 
and coummon 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 11-2C Dark yellowish brown (1OYR 4/4) moist, common fine distinct dark
 
brown and common fine distinct grey and few fine distinct dark
 
yellowish brown mottles; fine sandy loam; weak very coarse and
 
coarse subangular blocky; slichtly hard dry, friable moist, slightly
 
sticky and plastic wet; patchy thin greyish brown cutans along ver­
tical and horizontal pod 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 (OYR 4/6) moist; sandy ]jam; .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
 

IIC2 31-40 	 Yellowish brown (lOYR 5/6) moist, few fine distinct light grey
 
mottles; loamy sand; single grain, very friable moist; nonsticky
 
and nonplastic wet; DH 6.4 (.7.0); clear smooth boundary
 

IIC3 40-48+ 	 Yellowish brown (IOYR 5/6) moist, common fine distinct light grey
 
mottles; loamy sand; single arain; vety friable moist; nonsticky
 
and nonplastic wet; noncalcareous; pti 6.5 (7.0)
 

Note: 	 pH determined on dried sample in the laboratory; pH figures qiven in brackets
 
obtained on moist soils in the field using a Helliqe-Truoa test kit.
 

Range of 	characteristics
 

a. 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 coarse.
 

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

Distribution and extent
 

These soils occupy about 129 acres in the project area.
 

Similar soils
 

They differ from Pat' pota soils in havinq finer texture in the subsoil.
 

Paksey Series
 

Paksey series comprises moderately well drained, olive-brown to light olive-brown,
 
calcareous, medium textured soils doveloped in Ganges alluvium. 
They have weak to
 
Nmderate prismatic structure with greyish brown cutans on ped faces in the B horizon
 
ove.1ying a medium to moderately fine textured substratum.
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Typical profile: 	 Paksev loam
 

Location : 	 152/69W-43. Vill. Ichchhakhada, P.S. Maqura, Dist. Jessore 

Topography : 	Summit ol qently undulatina ridge
 

Land use : 	a% 'allow at the time of sampling
 

b) other years: aus/nesta-fallow/rabi crops
 

Drainage : 	 Moderately'well. Pemains unsaturated for most part of the year 

Depth
 

Horizon in in. Description
 

friable moist, slightly
Ap 0-4 	 Olive-brown (2.5Y 4/4) moist; loam; massive; 


sticky and nonplastic wet; co"r.on 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: "z-ik to moderate very coarse
 

to coarse prismatic breaking into subanaular blocky; friable moist,
 

-lastic wet; broken thin to moderately
slightly sticky and sliahtly 


thick pale olive cutans alonq vertical and horizontal ned faces and
 

pores; many very fine and few fine tubular pores: calcareous; cormon
 

very fine and few 	fine roots; W1l 8.0; abrupt wavy boundary
 

B3 20-27 Liqht olive-brown (2.5Y 5/4) moist, few fine distinct pale yellow
 

coarse to coarse prismatic; friable
mottles: silt loam; weak very 


moist, slightly sticky and sliqhtly plastic wet; broken thin to
 

moderately thick olive-brown cutans alonq vertical ped faces; many
 

very fine and few fine tubular pores; calcarecus: pale yellow pockets
 

of sandy materials are present within soil mass: common very fine
 

and few fine roots; pH 8.2; abrupt smooth boundary
 

C1 27-31 	 Light olive-brown (2.SY 5/4) moist, common fine distinct pale yellow
 

mottles; loam; massive; very friable 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
 

C2 31-38 	 Olive-brown (2.5Y 4/4) moist, few fine distinct dark yellowish brown
 

mottles; silt loam; moderate coarse to medium subanqular blocky;
 

friable moist, slightly sticky and slightly plastic wet; broken thin
 

to moderately thick qreyish brown cutans alone vertical and horizon­

tal ped faces and pores; many very fine and few fine tubular pores;
 

clear smooth boundary
calcareous; few fine roots; pH 8.1; 


C3 38-50 	 Olive-brown (2.5Y 4/4) moist, common fine distinct Greyish brown
 

mottles; silt loam; moderate coarse to medium subangular and angu­

lar blocky; friable moist, slightly sticky and slightly plastic wet;
 

broken thin to moderately thick greyish brown cutans along vertical
 

and horizontal ped faces and pores; many very fine and common fine
 

tubular pores; calcareous; liaht grey silty patches within the soil
 

mass; few 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. 
Subanaular colour is olive-brown to light olive-brown, sometimes dark yellow­ish brown, and texture is silt loam. The substratum is mainly medium to moderately

fine textured and rarely moderately coarse textured.
 

b. Environmental characteristics. 
 These soils are developed on the young and old
Ganqes meander floodplains occupying the summit of very gently to gently undulating
ridqes. They are only intermittently saturated in the rainy season during heavy rain­fall and dry out 
early in the dry season. They become severely drouqhty 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
flooded, imperfectly to poorly drained, dark qreynish 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 very qently slopinq floodplain ridqe
 
Land use : 
Mixed jute and broadcast deepwater aman-rabi crops; 
sugarcane
 
Drainage : Poorly drained. Flooded upto I' to 3 feet deep for about 1-1 
months
 

in the monsoon season. Remains unsaturated for about 7 months in the
 
dry season.
 

(*) 	Taken from the Reconnaissance Soil Survey Report 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 oreyish brown (2.5Y 5/2) dry; clay;
 

fine tubular nores: noncalcareous;
cloddy; very hard dry: common 


p}{ 7.6; abrupt smooth boundary
 

Ap2q 4-6 	 Dark greyish brown (2.5Y 4/2) moist; clay: moderate coarse breakinq
 

to fine to very fine subanqular blocky; firm moist; broken thin to
 

moderately thick gre" cutans on vertical and horizontal ped faces
 

and continuous thick along pores; noncalcareous: pH 7.7; abrupt
 

smooth boundary
 

B21 6-15 	 Dark areyish brown to olive-brown (2.5Y 4/3) moist, common fine dis­

tinct dark yellowish brown and few fine distinct dark brown mottles;
 

clay; strong coarse prismatic breaking to coarse, medium and fine
 

firm moist; continuous thick dark
subanqular and angular blocky; 


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
 

B3g 15-20 	 Olive-qrey (5Y 5/2) and olive-brown (2.5Y 4/4) moist, few fine dis­

tinct dark brown mottles; silty clay; strong coarse prismatic break­

inq 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
 

Olive (5Y 5/3) moist, many fine distinct light olive-brown mottles;
IICl 20-45 

silty clay loam; massive; friable moist; moderately calcareous; pH
 

8.2; clear smooth 	boundary
 

IIC2 45+ 	 Olive-trey (5Y 5/2) moist, common fine prominent strong brown and
 

dark br ,wn mottles; clay; massive: moderately calcareous; pH 8.0
 

pH fiaures given in brackets
Note: 	 No analytical sample collected below 45 inches. 


recorded in the field on moist soil using a Helliqe-Truoo test kit.
 

Range of 	characteristics
 

is generally olive-brown but occasionally
a. Profile characteristics. Topsoil colour 


dark grey or olive-grey and texture ranges from silty clay loam to clay. The topsoil
 

Subsoil colour is generally olive-brown and occasionally
is locally noncalcareous. 

greyish brown or dark qreyish brown with olive-brown mottles and texture is clay.
 

Structure is strong coarse to medium prismatic and angular blocky and occasionally very
 

coarse and fine prismatic and angular blocky with continuous thick dark areyish brown
 

and occasionally broken moderately thick dar qreyish brown to grey cutans along pod
 

faces and pores. The substratum is usually medium to moderately fine textured and
 

occasionally older with noncalrareous fine textured materials.
 

b. 	Environmental characteristics. These soils are mainly developed in young Ganges
 

lower parts of nearly level to very get-..ly un­meander floodplain occupying middle to 


dulating ridges. They are generally seasonally very shallowly flooded by rain water for
 

2 wfeks to 3 months in the rainy season and usually become very droughty in the late
 

dry season.
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Distribution and extent
 

These soils occupy minor area mainly in Maqura thana.
 

Similar soils
 

The Pakuria soils differ from Ganqri and Benapol series in being calcareous in the sub­
soil, from Ishurdi soils in havinq finer texture and stronger structure and from Mphen­
diqanj soils in having clays with finer pods 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 

Location Stop no. 33/66E-17. Vill. Barakhari, Maqura thana, Dist. Jessore 

Topoqraphy : Upper part of ridge 

Land use 	 Aus/mesta-rabi crops; suqarcane; chilli-rabi crops
 

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

Depth
 
Horizon in in. Description
 

Ap 0-4 	 Olive (5Y 5/4) moist, few fine distinct yellowish brown mottles;
 
silt loam; massive; hard dry, firm moist, sticky and plastic wet;
 
many very fine and few fine tubular pores; moderately calcareous;
 
many very fine roots; DH (7.5); abrupt smooth boundary
 

Cl 4-7 	 Light olive-brown (2.5Y 5/4) moist, few fine distinct yellowish
 
brown mottles; silt loam; massive; dry hard, firm moist, sticky
 
and plastic wet; many very fine and common fine tubular pores;
 
moderately calcareous; common very fine roots: pH (.8.0); abrupt
 
smooth boundary
 

IIC2g 7-13 	 Mixed olive (5Y 5/4) and light grey (5Y 7/1) moist, few fine aistinct
 
olive-brown mottles: fine sandy loam; stratified; loose moist, non­
sticky and nonplastic wet; moderately calcareous; pH (9.0); clear
 
smooth boundary
 

IIC3 13-22 	 Olive (SY 5/4) moist, few fine distinct yellowish biown mottles;
 
fine sandy loam; stratified; nonsticky and nonelastic wet; pH (8.0)
 

IIC4 22-48 	 Light olive-brown (2.5Y 5/4) moist, common fine distinct yellowish
 
brown and few medium prominent very dark greyish brown mottles;
 
silt loam; pH (8.0)
 

Note: 	 Sampled by auger below 36 inches. pP figures given brackets obtained on
 
moist soils in the field using a Hellice-Truog test kit. As the Panqsa
 
soils occupy small areas in the project area, typical orofile was not des­
cribed from regular pit and routine analytical samples not collected. Here
 
the profile has been described from a short soil description recorded during
 
the regular 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 grey, occasionally olive, fine sandy loam. 

Texture of the -;ulstratum ranqes from fine sand%5 loam to very fine sandy" loam. 

b. Fnvirbnmental 	characteristics. These soils are developed in the young Ganges
 

sediments and occup,.y usually nearly level to very gently undulating ridoes on the 

young Ganges meander floodplain. The.. are above normal flood level and intermittently 

flooded by rainwater within field bunds for few hours to less than 15 days in the mon­

soon season. 

Distribution and extent 

These soils occupy minor area in the survey area.
 

Similar _.-Is 

They differ from sandy Ganges alluvium in lacking strong stratification and boing
 

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 orofile: Patkelpota silt loam, highland, shallow phase 

Location : Stop no. 18/70W-242. Vill. Gopinathpur, P.S. Jhenida, Dt. Jessore 

Topography 

Land use : 

Upper part of very gently undulating ridge 

Aus/jute-rabi crops (gram, lentil, wheat, onion, tobacco, etc.) 

Drainage Imperfect. 
flooded in 

Above normal flood level. 
rainy season. 

Intermittently very shallowly 

Depth
 

Horizon in in. Description
 

Ap 0-3 	 Light grey (2.5Y 7/2) dry, light olive-brown 2.5Y 5/4) moist, few
 

fine faint greyish brown mottles; silt loazr,; 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 3 -14 	 Olive-brown (2.5Y 4/4) moist, common fine distinct dark 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 pod faces
 

and pores; common very fine and few fine tubular pores; noncalca­

roots; pH 6.0 (6.5); abrupt smooth boundaryreous; common very fine 
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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
 

IICI 20-28 	 Light yellowish brown (2.5Y 6/3) and pale olive C5Y 6/3) moist;
 
fine sandy Th'?'; nonsticky and nonplastic wet; common very fine
 
tubular pores; noncalcareous; pH 7.0; abrupt smooth boundary
 

IIC2g 28-51 	 Light olive-grey (5Y 6/2) and pale olive (SY 6/3) moist, few fine
 
distinct dark brown mottles; fine sandy loam; nonsticky and non­
plastic wet; few very fine tubular pores; noncalcareous; pF 7.1
 

IIC3g 51-59 	 Light olive-grey (5Y 6/2) and light grey (2.5Y 7/2) moist, few fine
 
distinct dark brown mottles; fine sandy loam; nonsticky and nonplas­
tic; slightly 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 usinr
 
a Helliqe-Truog test kit.
 

Range of 	characteristics
 

a. Profile characteristics. Topsoil colour ranges from liqht olive-brown to olive­
brown, occas.onally greyish brown, texture is usually silt loam. Subsoil colour ranges
 
from qreyish brown to olive-brown, occasionally dark brown, texture is usually silt
 
loam, rarely loam. Texture of substratum is ranges from moderately coarse textured
 
to moderately fine textured.
 

b. Environmental 	characteristics. These soils are developed on the old Ganges meander
 
floc ..1ain and occupy upper to middle parts of nearly level to gently undulating
 
ridges. They are either 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, highland,
 
irregular relief phase and Patkelpota, 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
 

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 

Location : 126/69W-47. Vill. Panditpur, P.S. Jhenida, Dist. Jessore 

Topography : Basin depression 

Land use : Aus-fallow 

Drainage : Very poor. Flooded upto 5 feet for more than 9 months. Remains un­
saturated for about 1-2 months in the late dry season. 
was found at 8 inches depth on 25th March, 1980 

Groundwater 

Depth
 
Horizon in in. Description
 

Ap 0-6 	 Very dark grey (lOYR 3/1) moist; mucky clay; massive; friable moist,
 
sticky plastic wet; many very fine pores; calcareous; remnants of
 
shells; many very fine and fine roots; pH 7.6; abrupt smooth boundary
 

110 6-15 	 very dark grayish brown U1OYR 3/2) wet; mucky peat; massive; when
 
squeezed in the hand, licuid removed is turbid and only the total
 
mass passes between the fingers; nonsticky and ionplastic wet; many
 
very fine and fine pores; calcareous; (fibrous and porous); many
 
very fine and fine roots; pH 8.4
 

IIIClg 15-22 	 Grey (5Y 5/1) wet; mucky loam; when squeozed 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
 
pores; calcareous; many very fine and fine roots; pH 7.6
 

IIIC2g 22-36 	 Grey (5Y 5/1) wet; silt loam; slightly sticky and slightly plastic;
 
calcareous; pH 7.5 (8.0) 

IIIC3g 36-48 	 Greenish grey C5GY 5/1) wet; silty clay loam; very sticky and plastic 
wet; calcareous; pH 7.8 

Note: 	 pH determined on dried samples in the laboratory. pH figure given in brackets
 
recorded in the field usinq 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 feet 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 series includes seasonally moderately deeply to deeply flooded, almost pere­
nnially wet very poorly drair-d soils developed in the old Ganges basin clays. They
 
are mottled greenish grey to very dark grey, massive or weak to moderate prismatic

and angular blocky with dark grey to very dark grey cutans on pad faces and along pores

and cracks in the subsoil. They are calcareous in the substratam.
 

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

Locat.on : 	 Stop no. Bl/68E-15. Vill. Paka Kanchanpur, P.S. Magura, Dt. Jessore 

Topocgraphy : 	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
 

Ape 0-5 	 Dark grey (10YR 4/1) dry! very dark grey (1OYP 3/1) moist, common 
fine distinct dark yellowish brown (10VP 4/4) mottles; clay; massive; 
very hard dry; firm moist: very stick and very plastic wet; many
 
very fine tubular pores; noncalcareous; common very fine roots; pIP
 
6.0; abrupt wavy boundary
 

Alg 5-8 	 Very dark grey (1OYR 3/1) moist, common fine distinct dark yellowish
 
brown and few fine distinct strong brown mottles; clay: moderate
 
coarse to medium angular blocky; firm moist, very sticky and plastic
 
wet: few very fine tubular nores; continuous thick very dark grey
 
cutans alone nores and vertical and horizontal peO faces; noncalca­
reous; strono brown iron staining: few very fine roots: pH 6.1 abrupt
 
wavy boundary
 

http:Locat.on
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B2g 8-15 	 Dark orey (5Y 4/1) moist, cormon fine distinct olive-brown and
 

dark yellowish brown (1VR 5/16) mottles; clay; roderate coarse to
 

medium prisratic breakinc into moderate coarse angular blocky; very
 

sticky and plastic wet: continuous thick @ark grey cutans along
 

vertical an( horizontal ped faces and pores: few very fine tubular
 

pores; noncalcareous; 4ew very fine roots: pF 7.1 (P.0): abrupt
 

wavy boundary
 

II3g 15-21 	 Mixed greyish brown (2.5y 5/2) and yellowish brown (10YP 5/6) moist,
 

common merixt. distinct eark yellowish brown and few fine distinct
 

dark brown mottles: silty clay loam; weak very coarse prismatic;
 

sticky and slightly plastic wet; broken moderately thick dark grey
 

cutans alono vertical ced faces; coi-ron very fine tubular Dores:
 
few very 	fine roots: pH 7.1
calcareous; few Krotovinas present: 


(8.0); abrupt wavv boundary
 

IICI 21-30 	 Creyish brown (2.5Y 5/2) moist, common fine Oistinct yellowish brown
 

and few fine distinct Oark brown mottoles: silty clay loam; massive;
 

sticky and slightly plastic wet; patchy thin dark grey cutans along
 

cracks and pores; few very fine tubular pores; calcareous; remnants
 
of stratification; pH 8.0; abruDt wavy boundary
 

IIC2 30-42 	 Greyish brown (2.5Y 5/2) moist, conmon medium distinct dark brown
 

and few fine distinct dark yellowish brown 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
 

IIIC3g 42-50 	 Dark grey ('4/ ), common medium distinct dark brown and few medium 

distinct daK yellowish 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
 

Helliqe-Truoq test kit.
 

Range of 	characteristics
 

a. 	Profile characteristics. Topsoil colour ranges from grey to dark grey or rarely
 

from clay to silty clay. Subsoil colour ranges from dark
greenish grey and texture 

grey to very dark grey and rarely olive-brown to dark greyish brown. Substratum is
 

slightly calareous to calcareous and colour ranges from light olive-brown to dark
 

greyish brown and textura from clay to silty clay loam. Buried soil occurs in some
 

profile.
 

b. Fnvironmental characteristics. These soils are developed in the old Ganges allu­

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 deed for 6-9 months and lowland
 

soils are flooded upto 6-8 feet deep for 9-10 months.
 

Four phases have been recoqnized: Ramdia, medium lowland phase: Ramdia, 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 Chior soils in having weaker structure in the subsoil and also in
occurence 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.
 

Rasulvur Series
 

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

Typical profile: Rasulput silty clav, medium high!-.. 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. Floodinq upto 2-3 feet deep for about 4-5 months. The soil 

becomes droughty in the dry season 

Depth 
Horizon in in. DescLiption
 

Jq_. 0-2', Dark greyish brown (2.5Y 4/2) moist, common fine distinct dark
yellowish brown and light olive-brown mottles; siltyclay; clody;
very firm moist, sticky and plastic wet; common very fine tubularpores; noncalcareous; iron staining along root channels; many very
fine roots; pH 6.8 (7.5); abrupt smooth boundary 

Ap2 2N-4N 
 Dark greyish brown (2.5Y 4/2) moist, common fine distinct light

olive-brown and few fine distinct yellowish brown mottles; silt

clay; massiva; very firm moist, sticky, and plastic wet; 
common very
fine tubular pores; noncalcareous; iron staininq along root channel;
 
many very fine roots; pH 7.1 
(8.0); abrupt siooth boundary
 

B21g 4'-10 Dark greyish brown 
(2.5Y 4/2) moist, common fine distinct olive­
brown and few fine distinct dark brown; silt 
clay loam; strong

zoarse prismatic breaking i:ito strona coarse to medium angular
blocky; firm moist, sticky and plastic; continuous moderately thick

dark grey cutans alonq 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 10 -20 	 Greyish brown (2.5Y 5/2) moist, many fine distinct olive-brown and
 

few fine distinct dark brow mottles; silty clay loam: strong very
 
coarse to coarse prismatic breaking into moderate coarse to medium
 
angular blocky; firm moist, sticky and plastic wet: continuous mode­
rately thick dark qrey cutans along vertical and horizontal ped faces
 

and pores; many very fine tubular pores; moderatel" Alcareous;
 
common very fine roots; pH 7.9; clear smooth boundary
 

B3g 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 grayish 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 C2.5Y 5/21 moist, many fine distinct olive-brown; few
 

fine distinct dark brown and light olive-brown mottles; silt loam;
 

massive; firm moist; slightly sticky and sliqhtly plastic wet; many
 
very fine tubular pores; moderately calcareous; pH 8.0; clear smooth
 
boundary
 

C2 41-52 Greyish brown C2.5Y 5/21 moist, many fine distinct light olive-brown;
 

few 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
 

62-80+ Black (5Y 2.5/1) moist, few fine faint very dark arey mottles; clay;
IIAlgb 

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 Helliqe-Truog test kit.
 

Range of 	characteristics
 

a. Profile characteristics. 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 is moderate to strong
 

prismatic and angular blocky with broken to patchy thin dark grey to dark grayish brown
 

cutans. Texture of the substratum is usually medium, occasionally moderately fine to
 

fine.
 

b. Enviornmxntal characteristics. These soils are developed in the young and, locally,
 

also in the old Ciinges meander flcodplain occupying basins and infilled channels. They
 

are sea.onally shallowly to moderately deeply flooded for 1-7 months in the rainy sea­

son.
 

Four phases have been recognized: Rasulpur, medium highland phase; Vasulpur, medium
 

highland, irregular relief phase; Rasulpur, meeium 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 Mehendiqanj
soils in having coarser texture and weaker structure in the subsoil.
 

Rayana Series
 

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

Typical profile: 
 Rayna silt loam, highland phase
 

Location 
 : 49/69W-41. Viii. Nandoali, P.S. Maqura, Dist. Jassore
 
Topography 
 : Summit of very gently undulating ridge
 
Land use : Jute-rabi crops

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

the late dry season. 

Depth
Horizon in in. Description
 

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

C1 5-12 Olive-brown (2.5Y 4/3) moist, common 
fine distinct dark yellowish
brown and few fine distinct gray mottles; silty loam; remnants of
stratification; sliqhtly firm moist; 
common very fine and few fine
tubular pores; moderately calcareous; conmon very fine roots; pH

8.1; clear smooth bo,@dary
 

C2 
 12-19 Olive-brown (2.5Y 4/4) moist, few fine distinct dark yellowish brown
mottles; silt loam; finely stratified; 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 very
fine and few fine tubular pores; moderately calcareous; few very

fine roots; pH 8.0; abr"pt smooth boundary
 

C4 22-25 Olive-brown (2.5Y 4/4) moist; 
few fine distinct dark yellowish brown
mottles; silt loam; finely stratified; slightly firm moist; 
conmon
 very fine and few fine tubular pores; moderately calcareous; few
 very fine roots; pH 8.0; abrupt smooth boundary
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IIC5 25-30 Light grey (5Y 7/21 moist; fine sandy loam; stratified; very fria­

ble moist; moderately zalcareous; dark brown minerals within the 

stratified layers; pH 8.0; abrupt smooth boundary 

IIIC6 30-33 Mixed olive-brown (2.5Y 4/4) anO light grey (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 

IIIC7 33-37 Olive-brown (2.5Y 4/4) moist; silt loam; friable moist; moderately 
calcareous; finely stratified; pH 8.1; clear smooth boundary 

IIIC8 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
 

IIIC9 50-62 	 Olive-brown (2.5Y 4/4) moist; few fine distinct dark yellowish brown
 
mottles; very fine sandy loam; moderately 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 loca)
 
it includes only remnants of stratification. Substratum is normally medium textured
 
but layers of fine sandy loam can be present.
 

b. Environmeni-al 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 shallowly
 
flooded.
 

Five phases have been recognized: Rayna, highland phase; Payna, highland, irregular
 

relief phase; Rayana, highland, river erosion hazard phase; Rayna, medium highland
 
phase and Rayna, medium highland, irregular relief 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 la.Nvinq 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 moderately
 
deeply flooded, imperfectly to poorly drained, mixed light grey and olive-brown,
 
stratified, calcareous, sandy loams to fine sandy loams.
 

Typical profile: 	 Sandy Ganqes alluvium, hiahland phase
 

Location : 	Stop no. 50/69W-39. Vill. Arpara, P.S. Maoura, Dist. Jessore
 
Topography : Upper part of gently undulating ridge
 
Land use : Mesta-fallow/rabi crops
 
Drainage : Imperfect. Above flood level. Intermittently very shallowly
 

flooded for a few hours to 1-2 days in the rainy season
 

Depth
 
Horizon in in. Description
 

Ap 0-7 	 Light grey (5Y 7/2) dry, olive C5Y 5/3) moist, few fine distinct
 
strong brown mottles; sandy loam; single qrained, loose dry, very
 
friable moist, nonsticky and nonplastic wet; calcareous; many very
 
fine and fine roots; pH 7.9 (8.5); abrupt wavy boundary
 

Cl 7-14 	 Light grey (5Y 6.5/1) and dark brown (lOYR 4/3) moist; very thin
 
-alternating layers of fine san&, loam; and loamy sand, mixing into
 
olive (5Y 5/3) sandy loam.; stratified; lonse dry, very friable moist,
 
nonsticky and nonplastic wet; common very fine and few fine tubular
 
pores; calcareous; common very fine anj few fine roots; pH 8.9 (8.01;
 
abrupt wavy boundary
 

C2 14-19 	 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; nonsticky and non­
plastic wet; common very fine and few fine tubular pcoes; calcare­
ous; few very fine roots; pH 9.0; clear smooth bovndary
 

C3 19-26 	 Light grey (SY 6.5/1) and dark brown (4YR 4/31 noist; very thin
 
alternating layers of loamy fine sand and ver)./ fine sandy loam,
 
mixing into olive (5y /3) very fine sandy loam; stratified; non­
sticky and nonplastic; few very fine tubular pores; calcareous;
 
pH 8.8; abrupt smooth boundary
 

IIC4 26-35 	 Olive (5Y 4/3) moist, common fine distinct dark yellowish brown and
 
few fine faint vellowish red mottles; silt loam; stratified;
 
slightly sticky and sliqhtly plastic wet; common very fine tubular
 
pores; calcareous; nH 8.3; abrupt smooth boundary
 

IICS 35-40 	 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 smooth boundary
 

IIC6 40-48 	 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
 
roots; pH 8.3; abrupt smooth boundary
 

IIIC7g 48-56 	 Greenish grey (5GY 5/1) moist; silty clay loam; sticky and plastic
 
wet; calcareous pH 8.0
 

IVC8 56-65+ 	 Dark Qrsyish brown (2.5v 4/2) moist, many fine distinct olive-brown
 
and few fine distinct dark yellowish brown mottles: clay: very sticky
 
and very 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 fiqures qiven in brackets obtained on moist soil in the
 
field usinq a Pellige-Truoa test kit.
 

Ranae 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 sandy loam to fine sandy loam. Soils
 
are stratified from below the topsoil.
 

b. Enviornmental characteristics. These soils are develooed in the young Ganges
 
alluvita and occupy very qentlv to qently undulatina ridges of youno alluvial lands
 
or alonq the banks of the active river channels in the young Ganqes meander floodplain
 
They are 	either above normal flood level or flooded 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 alonq the active river channels the soils have moderate risk of
 
river erosion and/or burial by fresh alluvial deposits in the mo'isoon season.
 

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

Distribution and extent
 

These soils occupy about 161 acres in the vounq Ganges meandbr floodplain in Magura 
and Sripur thanas.
 

Similar soils
 

They differ from Panqsa soils developed in relatively older sediments, in having
 
poorer drainage and raw nature of parent material and from the silty ranges 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 sub oil with 
weak to moderate coarse prismatic and anqular blocky structure. 

Typical profile: Sara silt loam, highland phase
 

Location : Stop no. 156/68F-15. Vill. Abalpur, P.S. Magura, Dist. Jessore
 

Topography : Upper part of nearly level ridge
 

Land use : Aus/jute-rabi crops (gram, mustard, lentil, chillis, onion, etc.
 

Drainage : Imperfect. Above normal flood level. Intermittently very shallowly
 
flooded for a few hours within field bunds durinq the rainy season. 
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moist, greyish brown and very dark qreyish brown mottles; silt
 

Depth 
Horizon in in. Description 

Ap 0-4 Light olive-brown (2.5Y 6/4) moist; common fine distinct qreyish
brown and few fine distinct dark brown mottles; silt loam; massive;
friable moist, slightly sticky and slightly plastic wet; moderately 
calcareous; many very fine and 
boundary 

fine roots; pH 7.9; abrupt smooth 

B2 4 -12% Mixed olive-brown (2.5Y 4/41 and dark brown (10YR 4/3) moist, dark 
yellowish brown mo-ties; silt loam; weak very coarse to coarse pris­
matic breakinq 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 alona vertical ped
faces; moderately calcareous; earthworm casts present; common very
fine roots; pH 8.1; abrupt wavy boundary 

Clg 12%-16 Mixed olive-brown (2.5Y 4/4) and dark yellowish brown ClOYR 4/4)
moist, light qrey mottles; silt loam; massive; friable moist;
nonplastic, nonsticky; few very fine tubular pores: moderately
calcareous; eonthworm casts present; few very fine tubular pores;
few very fine roots; p 8.1: abrupt smooth boundary 

C2 16-26 Mixed olive-brown (2.5Y 4/4) and dark yellowish brown (OYR 4/6) 

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
 

26-31 Mixed olive-brown
C3 C2.5Y 4/4) and dark brown (lOYR 4/3) moist, dark
 
yellowish brown and greyish brown mottles; 
silt loam; massive;

friable moist, slightly sticky and sliqhtly plastic wet; 
common
 
very fine and fine tubular pores; moderately calcareous, earthworm
 
casts present; 
few very fine roots; pH 8.0; abrupt smooth boundary
 

C4 31-46 
 Mixed qreyish brown (2.5y 5/2) and dark yellowsh brown LlOYR 4/6),

olive-brown and very dark greyish brown mottles; silt loam; massive;

friable moist, sliqhtly sticky and slightly plastic wet; many very

fine tubular pores; moderately calcareous; earthworm casts present;

few very fine roots; pH 7.9
 

IlAlb 46-52+ 
 rreyish 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; moderately

calcareous; pH 7.7
 

Note: 
 Sampled by auger 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,
 

rarely unto 7 inches. Colour is olive or olive-brown, sometimes qreyish brown and
 

Locally, the topsoil is noncalcareous. The subsoil
texture is usually silt loam. 

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 grey to greyish brown cutans are present alor3 vertical ped faces and
 

pore walls. Texture of the substratum ranqes 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. Environmental 	characteristics. These soils occur on the young and old Ganges
 
They are mainly above
meander floodplains usually occupyinq higher parts of ridges. 


normal flood level and become intermittently very shallowly flooded by 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 aid two variants have been recognized: Sara, highland phase; Sara, high­

land, irreqular relief phase; Sara, medium highland phase; Sara, medium highland, 

irregular 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 Ganges meander flood­

plain ridges.
 

Similar soils
 

Sara soils differ from Mirpur and Patkelpota soils, in beinq 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 boams with weak very 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. Maqura, Dt. Jessore
 

Topography : 	Upper part of made land ridge
 

Land use : Jute-rabi crops 

normal flood level. Remains unsaturated forDrainage : 	 Imperfect. Above 
most part of the year 
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Depth 
Horizon in in. Description 

Ap 0-4 Greyish brown C2.5Y 5/2) moist and light brownish qrey 2.5Y 6/2)
dry, common fine distinct liqht olive-brown mottles; silty loam;

massive; slightly hard dry, friable moist, slightly sticky and
 
slightly plastic wetj calcareous; many very fine and fine roots;
 
pH 7.9; abrupt smooth boundary
 

Blg 4-8 Olive-brown (2.5Y 4/4) moist, common fine distinct light grey and
 
common 
fine faint qreyish brown mottles; silt loam; weak very coarse
 
prismatic; friable moist, sliqhtly 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
 

B21 8-15 Dark greyish brown (IOYR 4/2) moist, ccmnon 
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
 

IIAlq 15-30 
 Dark grey (lOYR 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
 

IICl 30-46 	 Olive-brown (2.5Y 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; very
 
friable moist; calcareous; pH 8.2
 

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

Range of characteristics
 

a. Profile characteristics. Topsoil 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 greyish 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 the 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.
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Similar soils
 

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, orqanic soils with more than 20 inches thick
 
mucky peat. The peaty layer locally has a less than 10 inches thick mineral topsoil.
 
These peat soils are mainly calcareous in the sruvey area.
 

Typical profile: 	 Satla mucky peat
 

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

Topography : 	Basin depression
 

Land use : 	Aus-fallow
 

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

Depth
 
Horizon in in. Description
 

Cel 0-5 	 Very dark grey (10YR 3/1) moist, few fine prominent black mottles;
 
mucky peat; massive; nonsticky and !,onplastic wet; many very fine
 
to fine tubular pores; calcareous; many very fine and fine roots;
 
pH 7.4 (8.01
 

0e2 5-19 	 Very dark greyish brown (IOYR 3/2) wet; peat: when saueezed in the
 
hand little materials ooze between fingers; massive; nonsticky and
 
nonplastic wet; many very fine to fine tubular pores; slightly cal­
careous; many very fine and fine roots; pH 7.6
 

0e3 19-23 	 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
 

0W4 23-36 	 Dark grey (511 4/1) wet, mucky peat; when saueezed in the hand more
 
than materials oo7 between fingers; massive; nonsticky and non­
plastic; calcareous; many very fine roots; PH 7.6
 

IIcg 36-48 	 Greenish grey (5GY 4/11 wet, silty clay; very stichy and very plas­
tic wet; calcareous; vp1 7.6
 

Note: 	 pH determined on dried sample in Lhe laboratory. pH fiqure given in brackets 
recorded in the fic'.d using a Hellige-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 grey. 
 Thev are usually

calcareous.
 

b. 
Fnvironmental characteristics. 
These soils are developed in organic materials
derived from decomDosed swamp grasses and reeds in the low-lyina basin depressions

in the old Ganges meander floodplain.
 

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

Distribution and extent
 

They occupy about 356 acres 
in basin depressions near Panditour village in Jhenida

thana occurina in soil mapping unit 28.
 

Similar soils
 

They differ from Rajair soils, 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 young, 
raw alluvial deposits. 
Thev are olive to 	light olive­brown, calcareous, medium textured Ganges sediments, stratified below the cultivated
 
topsoil.
 

rainwater within field bunds for a few hours to less than a week
 

Typical profile: Silty alluvium, highland phase 

Location : Stop no. 34/70V,-228. Vill. Batz Kasundi, P.S. Maaura, Dist. Jessore 
Topography : Upper part of very gently undulating ridge 
Land use : Aus/mesta-rabi crops 
Drainage : Imperfect. Above normal flood level. Intermittently flooded by 

in the monsoon season.
 

Depth
 
Horizon in in. Description
 

Ap 0-5 	 Olive (5Y 5/4) moist, light grey (.5Y 7/2) dry! silt loam; mav ive:

loose dry, very friabl 
moist, nonsticky and nonplastic wet; cal­careous; comnon very fine and few fine 
roots: pP 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 loam; finely
 
stratified; sliqhtlv sticky and nonplastic wet; common very fine
 

and few fine tubular pores; calcareous; common very fine and few
 

fine roots; pf! 8.2; abrupt wavy boundary
 

C1 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
 

moist, slightly sticky and nonplastic wet; many very fine tubular
 
pores; calcareous; few very fine roots; pv 8.2: clear smooth boundary
 

IIC3 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; calcareous; bio­

tic activity presertt; pH 8.5 (8.0); clear wavy boundary
 

IIC4g 31-37 	 Greyish Lrown (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 very fine and few fine tubular pores; calca­

reous; pH 8.6(8.0); clear wavy boundary
 

IIC5g 37-42 	 Olive-brown (2.5Y 4/4) moist, common fine faint dark greyish brown,
 
few fine distinct dark yellowish brown, few fine distinct dark brown
 

mottles; silt loam; massive; friable moist; sticky and plastic wet;
 

many very fine and few fine tubular pores; calcareous; biotic acti­

vity present; pH 8.2; clear smooth boundarv
 

IIIC6g 42-46 	 Liqht grey (5Y 7/1) moist, dark olive-grey in bands and few fine dis­
tinct dark brown mottles; sandy loam; very friable moist, nonsticky
 

and nonplastic wet; calcareous; pH 8.5 (8.0)
 

IVC7g 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 auqer below 42 inches. nH figures given in brackets recorded in
 
the field using a Helliqe-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 very fine sandy loam. The stratified silt loam subsoil
 

usually varies in colour from light grey to olive rarely light olive grey. Texture of
 

the substratum is usually silt loam, rarely very fine sandy loam to fine sandy loam.
 

b. Environmental characteristics. The silty Ganges alluvium, comprisina medium tex­
tured, stratified raw Ganaes alluvial deposits, occupies nearly level to undulatina
 

ridoes alone the banks of the Kumar and Madhumati rivers. They are either above nor­

mal flood level or seasonally moderately deeply flooded by river water for 2-4 months
 

durina the monsoon season. They are unsuitable for lona term development due to the
 

risk of river erosion or burial bv fresh alluvial Heposits caused h',abnormal floods
 

in the raJ" season
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Three phases have been recognized: Silty Canges alluvium, highland p!'ase: 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 Kumar rivers in Magura thana.
 

Similar soils
 

Silty GanclEs 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.
 

n999 

Stratified 
 In layers, like the paqes of a bock or a pile of books; applied
 
to alluvia!/rock layers.
 

Subsoil 
 The layer below the topsoil. It has been chanqed 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, usually 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 qrown in a year.
 

Topsoil The surface layer of the soil, 
usually the plouqh layer disturbed
 
by cultivation, including the ploughpan.
 

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

1.1 Analytical Methods
 

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

Cation Exchange Capacity (CEC). After saturation with Bacl2 Tri-ethanolamine and
 
one washina with water, the soil was shaken with a known amount of M.gSO4 and cen­
trifuqed. The remaining Mg in an aliquot of the supernatant liauid 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 ane eriochrome black-T indicator respectiv3ly.
 

pH. Soil reaction was determined on a saturated soil "aste using a Radiometer
 
pH meter with qlass electrode.
 

Conductivity (FC x 103). Electrical con3uctivity was determined on a saturation
 
extract u;.inc a Solu-bridge. The results are expressed in mmhos/cm.
 

Total Soluble Salts. A figure for total soluble salts was calculated from the
 
conductivity data using an approxtmate average line drawn in Figure 3, p. 11 of
 
Pltne and alkali moil@ (27), adlusted for saturation percentage.
 

Individual soluble cations and anions were determined on 2 samples from 1 profile
 
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++. C03 and HC03 were determined by titration with 0.1 N sulphuric acid and Cl
 
by titration with silver nitrate. S04 was determined by precipitation with Bacl,
 
as RaS04.
 

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

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

C/N ratio. The carbon/nitrogen ratio was calculated 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 arnonium acetate of pH
 
exactly 7.00.
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A3.2 Summary And Interpretation Of Analytical Data
 

Texture. Figure 4 indicates the very distinct distribution of all textural data
 
in the USDA texture triangle. Nearly all the samples, independent of their geo­
graphical location within the survey area and depth in the soil profile, 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 medium lowland/lowland samples have a very narrow distribution, being mainly
 
silty clay foams, silty clays and clays with very low sand contonts. The samples
 
taken from medium highland soils have a broader 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 representing all textural classes
 
between sand and silt loam. In the latter range, clay contents are generally
 
between 5 and 15 percent; clay contents above 15 percent are always associated
 
with very low 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 sand are not typical for Ganges sediments. Heavy
 
sandy boams and loams, sandy clay loams and clay loams, sandy clays and most clays
 
should not be normally expected.
 

Organic Carbon, Nitrogen and CN 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 var
 
ants, are 2.87 and 0.28 percent and 1.26 and 0.04 percent respectively. Both the
 
minimum values were recorded in a very recent sandy alluvium soil and the maximum
 
values in an older, fine textured basin 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 Org-anir rarhn Conto .ts (M And Textural Class
 

+ ;oil 

sandy loam-loam :,iB ItI 11t%. clay loam silty clay c 1 a y 

Mean 0.42 0.54 0.93 1.45 1.62 
Range 0.28-0.60 0.41-1.03 0.75-1.36 0.96-2.59 0.75-2.87 

Suhsoi 1 

Mean 0.20 0.35 0.49 0.59 0.98 
Range 0.04-0.36 0.21-C.49 0.44-0.59 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 (S) And Soil Wetness
 

Topsoil
 

highland medium highland medium lowland/lowland 

Mean 1.12 1.42 1.98 
Ranqj 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 tex­tured 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 thenitrogen 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 erratic, probably partly due 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 clay­after 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 top­soils of medium highland soils between 40 and 60 and in topsoils of medium lowland
and lowland soils between 40 and 50. 
 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 profile oF Mominpur series has an exceptionally low CEC in all
horizons analysed. 
From a value of about 20 meq/l00 cram 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


Although the base saturation percentage 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 aenerally between 2 and 6. It is possible that soils with an exchange­
able sodium percentage of more than 15 occur in very small, localized catches. They
 
have not been identified during the present survey but previous work indicates that
 
they could occur. In any case, their extent will be insignificant, (if nresent at all).
 

Soil reaction, as determined in the laboratory on the dried samples, varies consi­
derably with the age and position of the soils. The very young sandy and silty alluvia
 
are moderately to strongly alkaline with the pts well over 8.5 in many layers. 5lightly
 
older soils such as Sara and Gopalpur series are mildly to moderately alkaline. Vith
 
increasing age of the soils, and because of leaching of carbonates, acidification in­
tensifies starting in the topsoil and, eventually, throughout the profile. Thoroughly
 
leached soils such as Batra and Mominpur are strongly acid in the surface soil becoming
 
slightly acid with depth. In such soils, when flooded, the soil reaction normally be­
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 rn water it does not present
 
any potential danger to plant growth. It appears that calcium carbonate percentaces
 
of around 10 are fairly typical for horizons that have not yet been subject to leach­
ing. With time, carbonates are leached from the soils, at a more rapid rate in lower
 
positions because higher organic matter contents produce more C02 which is necessary for
 
the conversion of the carbonates into soluble bicarbonates.
 

Measurements 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 collec­
ted for analysis to provide some guidance as to the water quality for irrigation. When
 
applying the standards set by the US Salinity Laboratory, virtually all water samples
 
are of moderate quality in terms of c.ectrical 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 during the monsoon season, there does not appear
 
to be any hazard of salinity developing.
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50-58 

lowland, 

s ic, 
sic 
'. I, 
Si '. 

Si!. 

SIC!, 
Si!. 

SiCL 

SiC 
C 

4 5 

Ilow draining phase, 

4 60 
1 57 
1 56 
2 GF4 

34 55 
1 69 
8 75 
1 69 

2 57 
3 39 

6 

location: 

36 
42 

43 

30 

11 

30 

17 
30 

41 

58 

7 8 

16/70W-236 

23.0 8.6 
27.0 13.1 

14.0 8.3 

. 

2.7 
5.3 

3.4 

10 

5.1 
5.R 
6.6 
6.8 

6.9 
7.0 

7.5 

7.1 

7.7 

7.4 

II 

0.20 
0.14 

0.20 

0.16 

12 

63 95 
RO.22 

48.07 

90.47 

13 

1.3b 
0.77 

0.21 

14 

0.13 
0.09 

0.04 

15 

I 

16 

Nil 
Nil 
Nil 

Nil 

P IlI 
Nil 

Nil 
6.0 

4.2 

2.J 

Mihior. 

09164 

09165 
09160 

09167 

09108 

091o) 
09170 

nwd um highland phase, 

0-3 C 7 
3-4S C 3 
4i-11 " 1 
11-22 Sic 1 
22-32 Sic 1 
2-38 CL 30 

38-50 CI. 30 

location: 

26 

26 

33 

50 

47 

40 

39 

1/70W-232 

67 

71 
66 

49 

52 

30 
31 

38.0 

40.0 

21.0 

21.1 

25.6 

16.6 

5.0 

7.3 

1.6 

5.7 

5.5 

6.3 

7.4 

7.8 

7.2 
7.4 

0.20 

0.18 

0.18 

0.16 

72.37 

79.16 

44.63 

58.59 

1.57 

0.67 

0.12 

0.15 

0.13 

0.06 

10 

5 

2 

Nil 

NIl 

Nil 

3.6 

6.3 

Hil 
Nil 

o 

(opllr, 

09007 

09008 

09009 
09010 

09011 

09012 

09013 

highland phase, 

0-3S .SiCL 

3A-8 S iCl. 

8'3-17 SiC. 
17-23 sIC,, 
21-32 SiCl. 
32-48 SiCL 
48-56 Sit. 

location: 

1 

1 

15 

1 

1 

1 

12 

36/70W-234 

69 

69 

49 
65 
69 

62 

75 

30 

30 

36 

34 
30 

37 

13 

19.9 

21.0 

20.0 

7.5 

7.9 

7.9 
7.8 
7.9 
7.9 

7.9 

0.24 

0.18 

0.20 

0.22 

60.77 

69.95 

68.06 

7C.40 

O.R3 

0.55 

0.42 

0.10 

0.07 

0.06 

8 

A 

7 

6.1 

7.1 

G.2 

5.1 

7.7 

8.8 

7,8 
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 10 11 12 13 
 14 15 16
 

Ishurdi. 
medium highland phase, location: 37/70W-234
 

09021 
09022 
09023 
09024 
09025 
09026 
U9027 
09028 

0-4S 
4%-5 
5S-14 
14-19 
19-24 
24-32 
32-46 
46-52 

sic 
c 

SiC 
SiC 
SiL 
C 
C 
C 

I 
11 
1 

13 
1 
8 
9 
2 

50 
42 
51 
41 
81 
37 
39 
36 

49 
47 
48 
46 
18 
55 
52 
62 

34.0 

28.0 

22.0 

7.7 
7.8 
7.9 
8.0 
8.1 
7.9 
7.7 
7.6 

0.38 

0.13 

0.20 

0.20 

97.5 

67.80 

58.8R 

67.91 

1.13 

0.59 

0.37 

0.15 

0.09 

0.05 

R 

7 

7 

2.6 
5.7 
6.3 
7.2 
4.6 
5.2 
3.1 
2.1 

Jhenida, hiqhland phase, location: 1/69W-47 

09141 0-3 sic 6 44 
09142 3-5 SiC 4 44 
09143 5-15 sic 1 50 
09144 15-32 SiCL 1 68 
09145 32-38 SiCL 5 65 
09146 38-50 Sic 4 54 
09147 50-60 C 1 38 
09148 60-80 Sil 14 70 

50 
52 
49 
36 
30 
42 
61 
16 

33.0 

33.0 
27.0 

17.6 

21.4 
45.7 

5.9 

5.9 
6.4 

5.6 
6.1 
6.5 
7.2 
7.2 
7.1 
6.9 
7.1 

0.28 

0.26 
0.14 

0.14 
0.10 

5A.75 

55.95 
49.04 

90.83 
47.26 

1.19 

0.63 
1.71 

0.14 

0.11 
0.06 

A 

G 
28 

Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 

Kasiani.. medium hiqhland phase, location: 4/70W-236 

09121 0-5 Sic 11 43 46 
09122 5-13 Sic 4 48 40 
09123 13-19 sic 5 51 44 
09124 19-27 SiCL 8 63 29 
09125 27-40 Sit. 10 78 12 
09126 40-44 SiL 8 67 25 
09127 44-56 S 88 9 3 

25.0 
27.0 

14.0 

10.2 
14.4 

7.0 

9.8 
7.5 

2.7 

5.7 
6.0 
6.4 
7.0 
6.8 
6.6 
7.2 

0.32 
0.14 

0.12 

0.08 

41.O 
65.44 

46.26 

43.90 

1.30 
0.63 

0.08 

0.12 
0.08 

0.04 

11 
A 

2 

Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 



1 2 3 4 5 
 6 


Kumarkhall. medium lowland phase, location: 47/6RF-16
 

09263 0-5 C 4 39 57 
09264 5-11 C 1 39 60 
09265 11-17 SiCL 4 SR 38 
09266 17-30 Sil 42 51 7 
09267 30-42 Sil 14 71 15 
09268 42-54 sic 1 45 54 

Haqura, medium hiqhland phase, location: B2/68F-15
 

09296 0-5 C 5 
 19 76 

09297 5-10 C 
 1 21 78 

09298 10-15 C 
 5 23 72 

09299 15-24 C 7 
 31 62 
09300 24-38 C 13 34 51 
09101 18-48 S . 62 26 12 
(9102 48-60 SL 67 28 5 

Mahes)pur, medium lowland phase, location: 103/68r-16
 

09288 0-4 C 6 25 69 

09289 4-6 C 3 23 
 74 

09290 6-16 C 
 1 31 68 
09291 16-27 C. I 20 79 
019292 27-17 
 C 1 28 71 
09241 17-41) C 1 26 73 
09294 49-59 SiC 1 51 46 
04295 fq-64 SiCl. 1 63 16 

7 8 9 

32.0 
2".3 
23.0 

40.9 
40.9 

30.3 

18.2 
26.2 

17.9 

1.6 
7.2 

7.0 

51.1 

45.8 

29.1 

22.7 

6.7 

5.5 

27.4 21.1 3.8 

10 


7.6 

7.7 

7.R 

R.0 

7.8 

7.6 


4.6 

5.8 

6.4 

6.6 

6.5 

6.8 

5.5 


5.9 

S.A 

6.6 

7.6 

7.0 

7.3 
7.2 

7.4 


11 


0.30 

0.23 

O.18 


0.55 


0.20 

0.12 


0.08 


0.55 


0.50 


0.32 


0.24 

0.38 


12 


75.83 

71.95 

69.00 


82.11 


58.99 

79.84 


55.83 


49.5R 


83.62 


84.44 


71.46 

69.61 


13 


0.87 

0.71 

0.49 


1.84 

1.00 


0.44 


1.04 


1.21 


0.67 


14 15 16 

0.094 
0.073 
0.051 

9 
10 
10 

4.3 
1.2 
9.7 
8.9 
7.2 
6.8 

0.176 
0.117 

0.054 

10 
9 

A 

Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 

0.504 

0.159 

0.047 

9 

A 

14 

Nil 
:!I 

Nil 
fil1 
t1i1 
Nil 
Nil 
mil 



I 2 4 5 67 30 1 2I 1 1 ' ( 

Pe'Iaendiqjtnl, me'diurn hitqai|tiland Jp,h *so.loc:at ion: 1/61]E-17 

09134 
091 1'r 
091 16 
'3'P1 17 
0011 18 
09 19 
(P)140 

U-1, 
5-16 

16-24 
24- 12 

12- 3R 
3-4H 
48-60 

S iC 
SiC 

;ic 

r 
. IC 
s t(" 

H 
1 

1 
1 
I 
1 
1 

41 
S51 
40 
12 
IS 

41 
4R 

U1 
46 

'H) 
67 
64 
50 
49 

14.1 
29.7 

41.4 

19.2 

2R.R 

5.1 

R.1 

1.. 
7.7 
7.F 
7.7 
7.4 
7. 3 
7.6, 

0.'6 
0.16 

0. 12 

0.16 

10.16 
71.50 

77.97 

4.07 

1.54 
0. 3. 

0.95 

0.15 
00 

0.11 

1O 
S 

( 

Nil 
6.9 
6.0 
2.5 
1.9 
0.6 
1.2 

Mi rpir.,_ a';hl md h.,.',. 1nct ion: 17/70w-2 36 

0((H8') 

0900 
(('30i 

(('I12 

n4)094 
0')')S 
(0096 

0-4 
4-' , 
r,-1 3 
13-21 

)'300321-2 

20-41 
41-51 
%0-(,) 

S a 'i. 
S;l. 
i, 

i() 
1i. 

.;. 
S a I. 

2t.22 
15 
IS, 

39 
1 

r, 
73 
p) 

59 
5R 
61 
64 
"74 

67 
22 
54 

1) 
27 
24 
17 
16 

R 
5 
7 

1 1.9 

21.0 

1R.9 

R.9 

10.6 

209.4 

.0 

S.) 

1.4 

6.4 
6.5 
G,.6 
G.4 
7.R 
R.1 
7. t 
7.6 

0.16 

0.16 

0.21 

0.40 

19.9H 

5H.R4 

54.10 

3R.07 

0.51 

0. 15 

0.14 

0.07 

0.06 

0.05 

A 

6 

7 

Nil 
Nil 
Ni I 
Nil 

8.H 
9.1 
1.5 
R.1 

MoTrranpsr, hiqhiulad ph.. 1,ortion: 0 I/6RF.-15 

0)92H2 
092H1 
()')2H4 
0'92HI 
O,)-'.( 

(-'21 

(1-4 
4-Il 

1I -. 10 
20- 11 
31 -I 

40-4H 

!,. 
!;1, 
Sdl. 

.;, 
' 

S 

75 
66 
66 
71 

) 

,, 

33 
21 
14 
11 

2 

2 

12 
13 
20 
16 

a 

3 

4.0 
6.5 

5.7 

1.3 
2.6 

3.5 

0.7 
1.0 

3.0 

S.1 
5.3 
5.R 
%.A 
6.4 

(1.5 

0.32 
0.12 

0.10 

0.12 

25.66 
27.44 

31.71 

41.6; 

0.20 
0.46 

0.11 

0.05 
0.05 

0.03 

6 
7 

4 

Nil 
Nil 
Nil 

Nil 
Nil 

Nil 



PAk!.tl eries loC '-f..o : 

45 

I52/69W-.,1 
12 13 14 5 16 

09301 

0')304 
0'1305 
0910(, 

0)7 
O', 300 

0-4 

4-?o 
'0 - 27 
27-Il 
t)i 0M 
3)-5, 

1. 

1. 
:1. 
I. 

.1 
.I. 

42 

36 
36 

4R 
22 
14 

43 

47 
51 
41 
58 
61 

15 
17 
13 
11 

20 
25 

9.7 

11.5 

9.7 

7.R 

R.0 
R.2 
7.8 
R.1 

R.1 

0.20 

0.20 

1.10 

0.24 

40.6 

4R.9 

40.1 

%1.2 

0.60 
0.2ci 

0.17 

0.051 
0.031 

0.025 

12 

A 

7 

2.9 
6.5 
5.4 

5.9 
13.4 
10.3 

I'.stk,,ll- ot h; ,hland phase, location: 18/70w-242 

0433) o-1.it . 32 57 11
09340 V)-14 . 47 35 18 
09341 14-20 S1. 59 25 1 ')09342 210-2 .S 82 16 2 
09243 28--51 L.5 R4 15 1
09244 51-5) Sir, 42 56 2 

10.0 
14.0 

5.0 

6.4 
8.3 

3.2 

1.3 
1.7 

2.6 

6.5 
6.0 

5.9 
7.0 
7.1 

R.3 

0.26 
0.13 

0.14 

0.32 

40.32 
39.51 

30.73 

37.82 

0.40 
0.32 

0.13 

n.o5 
O.OO 

r.020 

9 
4 

6 

Nil 
Nil 

Nil 
mil 
Nil 

4.9 o 

0) 356 
09357 
09358 
09359) 
093,60 

1.- I 
1'-2 
2-.? 
I,-.o 

Ioc.,t ion: 

L-

S i CI. 

126/69W-47 

31 
Nd 
Nd 
Nd 

2 

35 
Nd 
Nd 
Nd 
59 

Nd 
Nd 

Nd 
39 

59.0 
72.0 
Nd 
Nd 
Nd 

7.6 
8.4 
7.6 
7.5 
7.8 

1.25 81.6 40.04 
42.A2 

0.94 
0.69 

43 
62 

24.5 
17.6 
32.9 
32.0 
14.0 

Ramd,, 

09275 
09276 
09277 
09')27H 

092)719
09280 
09281 

m,!,Iun 

o-, 
5-H 

81-I 
15-21 

21-30 
10-42 

42-50 

lowland 

C 
C 
C 
Sic 

SiC. 
SiC 
C 

phse, 

7 
6 
1 
1 

1 
1 
1 

location: 

35 
32 
27 
59 

64 
53 

39 

8168E-15 

58 
62 
72 
40 

35 
46 

60 

42.0 

42.0 
21.0 

26.9 

31.0 

9.6 

5.6 

6.0 
6.1 
7.1 
7.85 

0.0 
7.9 

7.6 

0.55 

0.20 
0.20 

0.85 

72.02 

65.65 
70.33 

77.R1 

2.87 

1.10 
0.47 

0.25 

0.15 
0.04 

12 

7 
11 

Nil 
Nil 
Nil 
9.4 

l?.2 
10.4 

6.2 

Rd = Not determined 



.. .. 4 5 6 7 8 ' 

Ratilpiujr, m_,e.!ium hI9aIIIII !ha-I location: 3H/70W-26f, 

0)90711 -2', SiC 5 49 46 31.0 
00HO 2'1 -41 .ic 2 52 46 
0'081 45-Io'i IC3. 8 61 11 25.0 
0)082 10'-20 SI!. 1 ,), 2R 
09H08I 20-31 SiCi. 10 5S8H2 
090H4 1-41 ;i. 17 70 1 1 IR.0 
0')t05 41-52 Sit. 3 74 21 
00)U% ,2-,2 C 1 16 () 
o0OH7 62-80 C 10 22 68 

H-,yfln. hihan Fh3dO, locat Ion: 49/6)W-4 1 

1'(253 U-', SiI. 1') 6H 11 12.0 
(0425.1 5-! 1;. S 77 18 16.0 
1')255 12-39 12 73 I ..1!. 

o,2510 1)-22 3. 41 50 7 9.0 
til12', 7 2"-25 si. 30 71 1 ( 
l)').25 25- 10 I.; 74 21 1 
012'' 10-31 Sit. 31 60 1) 

0'26() 11- 7 1;i. 24 6') 7 
092,1 17-50 SI!1. 1 3 70 17 
0')262 50-6,2 !;1. 16 72 12 

! .,ndY 1:.,:i,.- 1l . aI0 hiihl.nd pha-;,., location: 50/69W-39 

'12 1 a.- 5;. 62 31 5 2.5 
(0'((23 - I S. 74 22 4 4.8 
0"112.1 .3- 1l0 5!. 6(0 17 1 
0)( 12', 1 4-.t, !. 48 40 6 6.5 
(, (2,, .!,- 15 :;l. '3 79 12 
ti" 12 4"-40 Si!. 30 63 7 
09 QH 40-.W S I. 6 82 12 

t'i 12'; .20-'., SIC. 1 66 13 
0'(3( ',1-45 C 1 3') 60 

10 

6.R 


7.1 
7.8 
7.) 

R.0 


8.0 
R.1 


7 .Q 

7. 3 

7.6 
R.1 


1 
8.0 
R.0 
'.0 
8.1 
R.1 


R.n 


R.2 


7.8 


R.9 

9.0 


8.8 
8.3 
8.4 


R.3 


R.0 


7.9 


1 

0.26 

n.10 


0.26 

0.35 

1.2 
0.31 

0.33 

0.18 

0.60 


0.16 

0.30 


0.35 

12 

6,4. H5 

';0.I5 

49.96 

86.41 

42.74 
50.41 

40.39 

45.60 

37.00 


35.00 


62.00 


65.00 


13 

1.46 

0.62 

0.19 

0.49 
0.41 

0.08 

0.43 


0.04 


0.21 


14 15 16 

0.14 11 Nil 
2.6 

0.07 (1 5.01 

12.7 
9.2 

0.03 6 10.6 
12.6 
10.0 

2.1 

0.04 12 6.6 
0.05 R 8.4 

8.' 
0.02 4 8.2 

R.9 

5.3 
6.6 
7.8 

5.9 
5.4 

0.02 18 5.0 
0.02 3 4.9 

6.4 
0.03 A 5.9 

7.4 

6.4 

.6.9 
7.6 

3.7 

http:hiihl.nd
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(3001 I*-.. S;0 8 
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1|-.h. S'1(9 74.; I. 3 
0'102U 4t-' 2 C 2 51 

:..ar.I, a. ,,h.' IrI vir I~~ti , ~I'c.lt Jon: 11/69W-41 
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0'4 / -I, all. I1 62 
('f 34ti 15- W0 11. 22 5') 
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(M 150 4U-us g . II 551 
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I'.: 1- It, - Nd Mid 
11 155 It-.) 1 5) 

!Iz ky I.a' I .am, 

* Ilty ';, l-.:;.l Ii.'.1 ,, hi'llitI h.as.;, locati , 


0035I -', 1 U (,4 
(m112 ,-'1 1. 12 7'4 
0011 1 zI. 76z)- I, 
09 1 1.1 15-11 ..,l. 3 70 
0"!ISII,, ti- I') 0 
0') 13., 17-12 11. .4 71 
01)1? 42-4. 5!. Jo 28 
040 1 III -|,.-S' S;ci. 27 b4 

on: 


7 


12 ').8 

1. 11.0 
15 
1() 

12 
21 19.8 
45 

17 13.0 


22 
20 15.0 

1() 


11 4.0 
14 

35 


NI( 

Nc| 


Nil 


40 


I'lP Plot detormined 

14/71W-)2H 


6 6.0 

') ').0 
'A 


27 11.0 


12 


25 


... 


10 

7.' 

8.1 
.I 

7.9 

8.0 
7.9 
7.7 

7.R 


8.1 
A.0 
8.0 

R.2 


8.2 

7.4 

7.6 

7.7 


7.6 


7.6 


7.8 


8.2 


8.2 


H.r" 


8.6 


P.2 

A18.4, 


11 


0.85 

0.15 

0.60 
0.16 

0.66 

0.26 

0.30 
0.50 

1.15 


0.20 


(1.55 


0.411 


1I 

45.1 

44.H6 

62.36 
57.45 

4R.5 

49.8 

42.2 
41.4 

40.142 


4',.00 

4 l.57 


42.147 


40.r)O 


r(. 52 


r,1.')0 


A.96('.7 


11 


0.41 

n.24 


0.37 

0.RO 


0.72 

0.13 

0.41 


0.21 


0.61 


14 


0.07 

0.04 


0.05 

0.10 

0.06 

0.02 

Om
 

1 .17 

.0.o 
0.76 


o.72 


N
 

O.01 


0.01 


0.05 


15 


6 

6 

7 

R 


12 

7 

15 


21 

57 


60 


14 


7 


12 


16 

5.5 

6.0 
1.5 

8.0 
R.5 
R.0 
1.6 

4.0 

A.5 
5.6 
4.5 

".1 
o 
-4 

17.5 

13.) 
26.4 

29.4 

11 .6 

5.9) 

7.4 

6.9 

6.5 

7.6 

6.5 
(.1 



A].4 D3ta on 

•il -n­
lWcat Ion 

12/61)W-41 

17/70W-2 10 

5/7(CW-210(D) 

10/70W-21o 

0(/70W- 34 

Di'RP/70W-22A 


Krt/7nW-22F4 

10/61)W-41 


Water Sauqlo 

Conta i ne r 
No. 

06-1 

rvr H0.5 

D17-i 

MI-I 

00/13 

DTW/DX-IR8 

yTW/Kx-18 

1,,-l 


Analyses 

SolIuble 
'a 

3. 2 

1.4 

4.4 


5.6 

4.0 

3.8 


3.4 


3.4 


Cat ions: m../ 
mAI 


4.0 

5.1 


4.2 


5.2 

4.0 

4.6 


4.6 


3.A 

EC 3 
100. 

n.22 

().27 

0.16 

0.47 

0.31 

0.40 


0.41 


0.27 


4 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 


Nil 

oI tlbli, .anions: 
( 

0.4 

0.4 

O.A 

0.6 

O.0 

1.0 

0.R 


i. 


n.o./l. 
11(I) 

I. 

2.4 

2.9 

3.8 


2.5 

2.9 


1.4 


1.11 


Ci 

O.A 

1.0 

1.4 

1.2 

1.4 
-.1 

1.2 

1.2 

1.0 
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A4. SOIL MOISTURE DATA
 

A4.1 Introduction
 

A characterisation of the water behavior in the soil 
is essential in any irri­
gation project. 
 To do this, four methods were used accordina to the soil con­
dition and the available time, equipment an6 manpower.
 

They included:
 

- Measuring of infiltration rates using a 
double cylinder infiltrometer; 

- Measuring of permeability by auger hole method: 

- Measurinq of ermeability by inversed auger hole method: 

- measuring of hydraulic conductivity in the laboratory on core samples
 

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

A4.2 	 Analytica] 'ethods
 

Determination of 
water 	behavior in the 
soil. The determination of infiltration
 
characteristics was 
carried out with the double ring infilt:oieter method. One

steel 	cylinder of 0.3 mr.er diameter is tapped 
into the soil unto 
10 to 	15 cm.

Another cylinder is tapped around the 
first one upto the same depth. Three re­
plicates are made.
 

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 c-periment is

blotted on 
semi-loo paper against the time since the beginning of the exneri­
nent. An average straight line in drawn through the plots of the three 
re­plicates. 
The different characteristic values are 
calculated from the tollowing 
formulas: 

- Cumulative infiltration a x time n 

- Instantaneous inliltration= a xn x time (n-l) 

Where a and n are measured on the graph 

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

In the direct auger hole method a hole of 8 cm diameter is bored into the soilbelow the water table. After a few hours the level of the water table is re­corded and the water inside the hole removed with a bailer. Using a tape attached 
to a 	float, the rising of the water level 
f Ay, 	is then recorded against the
time 
( At)the coefficient of permeability R is given by the formula P.
= C 	4-­where C is measured from a standard graph and depends from the height of the water,
the depth and breadth of the hole and the depth of the impervious substratum.
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In the inversed auger hole method a hole of 8 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 semi-log peper.
 

The slope coefficient of the straight line so obtained is directly r:]ated to the
 
soil permeability.
 

Laboratory measurement -of hydraulic conductivity. The laboratory hydraulic con­

ductivity was measured on saturated core samples of known imencions. Rings are
 
Dressed vertically into the different layers using an appropria-.e sampler. The
 

flow of water through the undisturbed core sample is measured tocpther with the
 
hydraulic head (water pressure) that causes the flow. The reaeing 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. Experiments were also conducted dur­

inq the monsson season on a limited but representative number of soil series. Tn
 

each exDeriment a number of physical quantities were determined so as to fully
 

characterise the process of infiltration. These quantities comprivea:
 

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

- n value: var".es from 0 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 measurp.4 from the start of infiltration;
 

- average infiltration rate (1 av): the cumulative infiltration divided
 
by the total time;
 

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

- basic infiltration rate (I bas): -%e relatively constant instantaneous 

rate that develogs whe the change , instantaneous infiltration rate 
is less than 10% when coupared with that of the proceeding hour; 

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

- t (4 in) vllue: time roquized for reaching four inches cimulative intake. 

In addition to these physical quantitiea the basic infiltration rates are classi­
fied according to a clasaificatio suggested by Rickard and Cosens (.19) and the 
time required for four inches cumulative intake is designated according to a cla­
ssification suggested by Van Beers (28). Both classifications sTecifically refer 
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to 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, 28A and 28S.
 

Piscussion
 

In larae parts of the project area, soils contain an appreciahle amount of

swellina clay-;. The interconnected crack system Oevelooinq in such soils
 
during the -'," 'eason has sometimes resulted in unrealistic infiltration
 
values. To reiect data as "unrealistic" caused some problems as the farmers

cultivating these soils also complained about the difficulty of keepinq stand­
inq water. -his phenomenon has been discussed in section 
3.21 in Part 3,

"olume 1 of this report.
 

Problems arise also in the statistical analysis of the data. romparative

tests have to be made with non-parametric methods because no assumption of
 
emal variances and normal distribution can be made.
 

Croupino the dry season basic infiltration rates according to three textural
 
aroups/moderate, moderat6lv fine and fine and applyinci the vIWTrYOn 
 test to

both topsoil and subsoil values, no siqnificant difference between the three
 
qroups was found to exist even at the 59 
level of significance*. 'his 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 k)rrelation between infiltration and texture also shows that
 
alone with the textural class, there are other major factors influencinq in­
filtration.
 

There is also no correlation (r = -0.059) between the drv season and monsoon
 
season basic infiltration rates. 
 -his can nartly be explained through the
 
fact that, for technical reasons, the experiments where not carreO out on the
 
same sites. The lack of correlation clearly indicates that the criteria cha­
racterising soil series are different from those characterisina the movement of
 
irrigation water through the soils.
 

The Wilcoxon test for pdired cases annlied 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 siqnificance; during

both dry and monsoon seasons. 
This clearly indicates that cultivation prac­
tices reduce infiltration through the topsoil, and ultimately through the whole
profile, as it is generally admitted that the least pervious layer at shallow
 
deoth reaulates the vertical permeability.
 

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 subpoils than in topsoils.
 

The coefficients of linear correlation between the basic infiltration rates of 
tonsoils and subsoils equal 0.73 (dry season values) aW 0.73 (mons on season 
valos). This correlation is significant At the 0.1% level for the dry season 

* There are more than 5 chances in 100 that a statement of differ is wzong. 



values at the 5% level for the monsoon season values. Tt indicates that most
 
of the factors affecting infiltration Oo not change abruptly betven topsoil
 
and subsoil.
 

The Wilcoxon test for faired cases applied to the average drv season values
 
versus the monsoon season values shows that the infiltration rates are simni­
ficantlv hiqher(2% level) during the monsoon season. Cultivation oF trans­
planted aman on hiqh land should not 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 days of submersion. The values of the instantaneous rate after 24 hours
 
are, for instance, anproximatelv two times lower than the basic rates. The
 
basic infiltration rate is aenerally achieved durina the 5 or 6 hours experi­
mental time and is therefore a ,iseful ouantity for international comparisons.
 

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

Field Permeability
 

Introduction: Since the auaer hole method requires the presence of a water
 
table at shallow depth, it could only be carried out on two late draining silty
 
clay 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 beoinning of the experiment and the bottom of the
 
hole; for the auger hole method to the level of the water table 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 tendencv is reversed.
 
It appears once again that dry season cracks are witelv interfering with th3
 
theoretical process particularly for Amjhupi and nhior 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 between subsoil permabilities and subsoil 
basis infiltration rates is only found to be 0.50 for the dry season values 



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 sionificance.

Admitting that differences coule be expected because the auqer hole methods
 measure also horizontal permeability, while infiltration is essentially a
vertical process, the results obtained by the inversed auger hole method are
 a little disagppiinting. However, the fact that 
a correlation can not be
statistically proved does not mean that it does not exist. 
 Rather than be
abandoned, the method shoule be carried out on a laraer scale than the rather

limited number of soils tested Ourino the present survey.
 

The permeability values in the substratiun are high in licht 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 substra­tum values is found 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.
 

1.5 Laboratory Hydraulic Conductivity Data: constant head method
 

In the survey two samples were taken from the Ap2 horizon and subsoil layers
rf seven soil series. Specific and average conductivity values are qiven in
 
Table 26.
 

Table 26
 
Hydraulic Conductivity Values (Constant Head Method)
 

STex- 0e0 	 Designation
Se-ies ture 	 Core n 1 Core n 2 Averaqe 	 in USDA
 
Classification
 

a) Ap2 horizon values (inches/day)
 

Mirpur 
 SiL 4.62 3.26 3.94 Slow

Gopalpur SiCL 
 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 	 Very slow
 

b) Subjoil values (inches/day)
 

Ravna SiL 
 3.65 2.39 
 3.02 Slow

Hirpur 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? 0.12 Very slow
Amjhupi SiC 	 0.13 
 0.86 0.50 	 Very slow
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Discussion
 

There are sometimes wide differences between the values of 2 cores in the 
same horizon. The average values must therefore be regarded as approximate. 

The fact that the values are all lower than those of the basic infiltration
 
rates is not surprising since the former are not influenced by macrofeatures
 
cracks or 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 pods. 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 irriqation prac­
tices and should be further investiqated.
 

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 statement.
 



Tablo 27A
 
Infiltration Data For Topsoils During Dry Season
 

Vre...- Basic infil-
Se- i. 

".. 0 0 
tration rate 
(in/h) (in/day) O 

Land 

I. 

- ­ ~ ln. 

05 

54 

04>.>R,. -

in-

U1 034,.' 

0i 

t5CSI445£.. 

in. 

6,c -

.9 .1 I-a A 

Momi'pur 

Ray.,a 
Pa':Cy 
Sr, 
".1r% 
,a 
Mirpu-
Mirpur 
Mirpur 
'.atkelota 
C.opalpur 
Copalpur 
Darsana 
narsnna 
Darnana 
BarAdi 

PAsulputr 
InhurdC 

Amjhupi 
(;4ruri 
Donapol 
Henapol 
Ghior 
Batra 

L*I 

Sit. 
Sit, 
Sit. 
Si!. 
Si. 
Sit. 
Sil. 
SiL 
Sit. 
SiC!. 
SiC. 
Sit. 
;ICf. 

SiCL 
SiC. 

Sic 
SiC 

S;ic 
Sic 
SiC 
SiC 
C 
C 

0.752 

0.316 
0.120 
0.192 
n.544 
0.256 
0.364 
0.312 
0.4R8 
O.600 
0.252 
0.892 
0.528 

0.300 
0.094 

0.108 
0.172 

0.836 
0.076 
0.078 
0.520 
0.152 
0.096 

0.50 

0.42 
0.575 
0.46 
0.41 
0.655 
0.35 
0.39 
0.39 
0.21 
0.39 
0.23 
0.245 

-

0.28 
0.405 

0.61 
0.395 

0.27 
0.575 
0.56 
0.41 
0.505 
0.50 

28.56 

6.72 
7.84 
5.44 

10.72 
30.00 
4.64 
5.32 
8.32 
3.56 
6.80 
4.76 
3.12 

-

2.28 
1.80 

8.72 
3.04 

5.96 
4.96 
4.56 
10.32 
6.00 
3.64 

1.20 

0.28 
0.32 
0.24 
0.44 
1.24 
0.2 0 

0.24 
0.36 
0..6 
0.2A 
0.20 
0.12 

-

0.08 
0.08 

0.36 
0.12 

0.24 
0.20 
0.20 
0.44 
0.24 
0.16 

22.56 

7.96 
4.16 
5.28 

13.40 
10.08 
7.64 
7.32 

11.40 
7.56 
5.88 

12.32 
7.76 

-
5.04 
2.36 

3.96 
4.08 
13.56 
2.64 
2.S4 

12.R0 
4.60 
2.88 

14.28 

2.84 
4.52 
2.52 
4.40 
19.64 
1.64 
2.0R 
3.24 
0.60 
1.68 
1.08 
0.76 

-

0.64 
0.72 

5.56 
1.20 

1.60 
2.84 
2.56 
4.20 
3.00 
1.84 

300 

348 
255 
324 
354 
207 
390 
366 
366 
474 
366 
462 
453 

-

432 
357 

234 
363 
438 
255 
264 
354 
297 
300 

1.32 

0.28 
0.40 
0.24 
0.44 
1.60 
0.16 
0.20 
0.32 
0.04 
0.16 
0.12 
0.08 
0.20 

O.0R 
0.08 

0.40 
0.12 
0.16 
0.24 
0.24 
0.40 
0.28 
0.16 

31.24 

6.40 
9.44 
5.60 

10.OR 
38.36 
3.PO 
4.80 
7.52 
1.40 
3.04 
2.64 
1.84 
4.80 

1.52 
1.68 

9.16 
2.76 

3.40 
5.96 
5.40 
9.60 
6.60 
4.00 

Piqh 

Low 
Low 
Low 
Low 
High 
L oi 
Low 
Low 
Very low 
Tow 
Low 
v"rv low 
LOW 
Iory low 
Vary lcw 
Low 
1,o-

Low 
Low 
Low 
Low 
Low 
Low 

0.5 

7.0 
7.4 

12.3 
2.2 
1.1 

15.7 
11.6 
3.7 

139.7 
20.0 
11.0 
64.8 

-

173.5 
17.6 

6.2 
46.0 

5.5 
16.4 
18.9 
2.4 
10.8 
28.S 

Marginal itoo rapid) 
Favourable 
Favourable 
Somewhat unfavourabl (slow) 
ravourable 
Somewhat unfavourable (Rapid) 
Somewhat unfavourable (slow) 
So-ewhat unfavourable (slow) 
Favourabl* 
Marginal Ctoo slow) 
Maroinal (too slow) 
Somewhat unfavourable (slow) 
Marqinal (too slow) 
- *2 

Marainal (too slow) 
Somewhat unfavourable (slow) 
Favourable 
a-qlinal (too slow) 

Favourahle 
Somewhat unfavourablo (slow) 
Somewhat unfavourable (slow) 
Favourabln 
Somowhat unfavourable (slow) 
Marinal (too slow) 

1 
2 

Tho subsoil is sandy loam 
other data not reliable due to eperimental problems 
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Infiltration Data For Subsoils During Dry Season
 

i II I. 

W W M Basic infil-

Series ei" "= * tration rate 0 o Lan6 Aesianation 
S. " (in/hf(in/day) * u 

SLx O1 
> > 

0 . u >L. r c.Z45 4 
CO -

u 

PasEOL011 .4 28 ).12 3.0 1.24 336 0.2 2R w 5. agna oso 

Morinpur ST. 0.280 0.89 186.36 7.76 15.36 165.72 66 12.52 100.08 Vary hiqh 0.3 Marginal (too rapid 
Rayna SIL 0.116 0.56 10.56 0.44 5.92 5.R4 264 0.52 12.20 Lw 4.7 Favourable 
Palcney SiL 0.116 0.44 2.64 0.12 3.08 1.24 336 0.12 2.R4 Low 52.0 Marinal (too slow 
Sara SiL 0.216 0.52 9.84 0.40 6.80 4.80 285 0.44 10.16 Low 4.3 ravourable 
Sara 

Mirpur 

SIL. 

SiL 

0.124 

0.074 

0.85 

0.78 

60.16 

21.52 

2.52 

0.88 

6.12 

3.R 

50.8 

16.R 

90 

132 

3.20 

1.20 

77.20 

28.40 

Venry 

ligh 

hih 1.0 

2.8 

Marginal (too rapid) 
Favourabl 

Mirpur SiL 0.172 0.56 11.68 0.48 6.0o 6.76 252 0.60 14.0R Low 3.2 ravourable 
Mirpur Sit. 0.156 0.51 7.64 0.32 5.04 4.08 279 0.36 R.76 Lw 7.2 Favourable 
Patkelpot4 

Bopalpur 

Darsana 

Sit. 

SiCl. 

SiC.L 

0.070 

0.023 

0.080 

0.55 

0.78 

0.67 

3.84 

6.76 

10.44 

0.16 

0.28 

0.44 

2.32 

1.08 

3.20 

2.12 

4.88 

7.00 

270 

136 

198 

0.20 

0.36 

0.56 

4.8 

8.R4 

13.48 

Low 

Low 

Low 

26.1 

12.3 

5.7 

Marqinal (too slow) 

Somewhat sifavourable 
Favourable 

(slow) 

Darsana 
ODrsiana 
Baradi 
Rasiu'pur 

SiC. 
SiC!. 
SiC!. 
SiCL 

0.304 
0.034 
0.084 
0.146 

0.12 
0.67 
0.58 
0.68 

3.12 
4.48 
5.72 
20.52 

0.12 
0.20 
0.24 
0.84 

5.4 
1.40 
2.92 
5.60 

1.00 
3.00 
3.32 

11.96 

408 
196 
252 
192 

0.08 
0.24 
0.28 
1.12 

2.36 
5.80 
th.88 
26.60 

Very low 
Low 
Low 
Low 

52.4 
20.2 
13.0 
2.2 

r-arqinal (too slow) 
Marainal (too slow) 
Somewhat unfavourable 
Favourablo 

(slow) 

Amihtupt 
Amihupi 

CGaruri 

SiC 
S IC 

SiC 

0.220 
0.200 

0.040 

0.33 
0.27 

0.87 

2.64 
1.48 

Z2.40 

0.12 
0.08 

0.92 

4.36 
3.32 

2.OR 

0.80 
0.40 

19.4R 

402 
435 

78 

0.08 
0.04 

1.20 

1.88 
0.96 

28.44 

very low 10').4 
Vary low R96.8 

High 3.3 

rMarqxnal (too slow) 
Marginal (too slow) 

Favourable 
Benapol 

Ronapol 
SiC 

Sic 

0.044 

0.088 

0.58 

0.78 

3.00 

26.52 

0.12 

1.OR 

1.52 

4.16 

1.72 

20.R4 

252 

129 

0.16 

1.44 
3.60 

35.00 

Low 

Hiqh 
39.7 

8.2 
Marqinal (too slow) 
Favourable 

' Very close to SiL 



Table 2RA 
Infiltration Data for Topsoils Durincq Monsoon Season 

U 

C 1W 0 Basic infil- C 
Series Crto 

Sina4 
ra 

y) Ln dsq.toLand designation 
I 4j - (in/h) (in/day 

4 &4 ; -4 C 
x 20 0 A EO 

Sara Sill 0.011 0.760 2.82 0.12 0.51 2.14 144 0.20 4.87 Low 38.1 Marqinal (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 

Darnana Sir!. 0.040 0.735 8.38 0.35 1.76 6.16 159 0.46 11.05 Low 8.8 Somewhat unfavourable (slow) 

Baradi SICL 0.032 0.580 2.20 0.09 1.13 1.28 252 0.11 2.65 Law 67.3 Marqinal (too slow) 

Inhurdi SiCl. 0.020 0.765 5.22 0.22 0.92 3.99 141 0.29 6.A7 Low 17.0 Somewhat unfavourable (slow) 

Am~hupi SiC!. 0.024 0.732 4.84 0.20 1.04 3.54 161 0.26 6. 17 Low 19.5i Somewhat unfavourable (slow) 

Ganqni Sic 0.018 0.507 0.72 0.03 0.55 0.36 296 0.01 O.RO Very low 709.0 Marqin.il (too slow) 

atra C 0.062 0.400 1.14 0.05 1.49 0.46 160 0.04 1.04 Very low 557.4 Marqinal (too slow) 



Tablo 2RB 

Infiltration Datd for ,'-uh.oili nurinq Monsioon Season 

J ' r4 r l ri4 
U -ini-

Series r-c C c - tration rat o 0 
I ind deniqnation 

, S (in/h) (in/day) W 

Sara SiL. 0.21 0.760 52.30 2.18 9).48 39.74 144 2.88 69).01 'Jry hiqh 0.8 Narqinal (too rapid) 

Mirpur Sit. 0.06 O.Q40 53).57 2.48 3.61l 56.00 36, 2.91 69.87 Very hiqh 1.4 S'on :what unfavourable (rapid) 

0ar;;ana SiCIl. 0.14 0.825 56.52 2.36 6.93 46.62 105 3.07 73.66 Very hiqh 1.0 Marqinal (too rapid) 

Hasz Sict. 0.06 0.765 15.23 0.6,4 2.68 11.65 141 0.84 2(C.1O Mediwu 4.2 Favourable 

h: hurdi SiC 0.14 0.580 9.24 0.38 4.73 5.36 252 0.46 11.14 1.ow 5.7 I'avourable 

Arnjhupi SiC" 0.02 0.880 10.35 0.44 0.91 9.11 72 0.54 1A,.4 1.ow 8.1 .offl.wbat unfavourable (slow) 

(;an(n;fl , 0.01 0.840 3.42 0.14 0.38 2.87 96 0.1R 4.43 Low 28.9 lMtrqan.a] (too .slow) 

R~ttd ( 0.03 0.595 2.64 0.11 1.24 1.57 243 0.14 3.22 lo)w 49.0 Murqinal .too slow) 
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Table 29
 

Field Permeability D-ta During Dry Season
 

Series 	 Tex- Depth Permeability 

ture (inches) in / h in/day 


a) Auger hole method
 

Garuri SiC 16-80 0.03 0.8 

BenapoI SiC 30-66 1.5O 36.0 

b) Inversed auger hole method, subsoil data
 

Rayna SiL 6-12 1.96 47.0 
Paksy SiL 6-13 0.8R 21.1 

SFra SiL A-14 2.24 53.3 

Patkelnota SiL 7-15 2.12 50.9 

Govalnur SiCL 10-18 0.72 16.8 

Darsana SiCL 7-15 1.0p 25.9 

Ishurdi SiC 7-15 1.00 23.7 

Amjhupi SiC 11-16 3.44 82.7 

Ghior c 8-14 4.20 102.7 

c) Inversed auger hole method, substratum data
 

Darsana RL 18-28 6.24 149.6 


Patkelnota F-L 21-30 1.68 39.8 


Paksev Si 32-40 4.72 
 113.3 


Rayna Si. 38-44 2.R4 
 67.7 


Sara SiL 22-31 1.36 32.6 


Gopalnur SiL 25-33 1.12 
 26.9 


Ishurdi SiL 28-38 0.84 
 19.7 


Amihupi SiL 29-37 0.d4 
 10.1 


Darsana Sifl, 32-42 0.48 11.8 


Ghior SiCL 19-29 1.60 38.4 


Desiqnation in USflA
 
Classification
 

Very slow
 

Moderate
 

Moderate
 

Moderate
 

Mod4'rate
 

Moderate
 

moderately slow
 

Moderate
 

Moderate
 

Moderately rapid
 

Moderately rapid
 

Rapid
 

moderate
 

Moderately rapid
 

Moderately rapiO
 

moderate
 

Moderate
 

Moderate
 

Moderately slow
 

Moderately slow
 

Moderate
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Table 30 

Field Permeability Data Durinq Monsoon Season
 

Depth nermeahilitv Desinnation in r7SDA
 
(inches) in/h in/day Classification
Series 	 Texture 


a) Auger hole method
 

28-76 	 52.00 Moderate
Darsana 	 SiL/FSL 2.17 


1.50 	 Moderate
Baradi SiL/"SL 	 24-88 35.88 


26-74 n.34 8.06 Mocieratelv slow
Batra SiCL/SiL 


6-48 0.68 16.34 Moderately slow
Ganani 	 C/SIC 

SICL/SiL
 

b) Inversed auger hole method, subsoil data
 

20.16 moderate
8-16 0.84 


6-14 2.82 67.68 moderately rapid
 

Sara 	 SiL 


Mirpur 	 SiL 


SiCL 8-16 1.36 32.57 Aolerate
Darsana 


0.34 	 8.16 Moderately slow
Baradi SiCL 	 6-16 


6-12 1.32 31.78 !oderate
Ishurdi SiC 


4-12 0.26 6.13 Moderatelv slow
Amjhupi 	 SiC 


Batra 	 C 6-14 0.17 4.15 Slow
 

c) Inversed auger hole method, substratum data
 

8.74 Moderately slow
28-40 0.36 


SiCL 30-40 2.84 68.30 Moderately rarid
 
Sara 	 SiL 


Mirpur 


rSL 30-38 12.58 301.88 Very ranid
Ishurdi 


FSL 30-40 1.64 39.50 ,loerate
Amjhupi 


30-40 0.24 5.76 Moderately slow
Amjhupi 	 SiL 
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A5.2 Disap 'rion of monthly and annual rainfall 

S,,r',.: Item Jan. Fob. Mar. Apr. May Jun* July Auq. Sent. Oct. Nov. flc. Annual 

(a) St.andard deviation (0) 
coo(ficient of varia­
tion Ccv) of monthly 

and an.,ual rainfal: 

.henida 0 (inches) 0.7 1.3 2.1 3.1 4.1 4.6 3.8 4.8 4.1 3.A 1.0 0.6 11.7 
cV (t) 175 130 95 84 57 39 ",5 42 45 75 67 300 18 

Maqura 0 (inches) 0.6 1.1 1.8 3.3 4.3 5.7 6.5 4.1 4.2 3.3 1.3 0.5 15.3 

17; (,) 150 122 95 72 51 48 51 37 45 72 163 250 23 

ihonida (b) Mean monthly and annual 
tainfall dispersion 
(incItes) 

Parameter: Mn: 0.0 0.0 O.) 0.0 2.3 4.8 3.9 4.1 1.7 0.0 0.0 0.0 26.8 
LQ: 0.0 0.0 0.1 1.1 4.0 8.3 8.1 7.9 6.3 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 55.7 
UQ.: 0.6 1.6 2.P 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 15.9 3.5 3.6 85.6 

Maqura Mn: 0.0 0.0 0.0 0.0 2.3 2.7 5.S 4.0 3.8 0.1 0.0 0.0 35.9 
I.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 1Q.8 11.2 10.5 S.5 3.8 0.3 0.0 5R.8 
UQ: 
MX 

0.8 
2.4 

1.7 
4.5 

3.0 
7.4 

6.8 
15.7 

10.2 
24.4 

11.4 
33.5 

15.5 
Ir,.R 

13.4 
22.5 

11.9 
'0.8 

5.5 
13.8 

1.2 
7.4 

0.0 
2.8 

72.1 
115.1 
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Eseding Specified
A5.3 	 Probability of Rainfall 

Amounts in any Month at Jhenida
 

Rainfall 
(inches Jan. Feb. Mar. Apr. May 

Probability (%) 
June July Aug. S it. Oct. Nov. Dec. 

0.4 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
8.0 
10.0 
12.0 
16.0 

20.0 
24.0 

28 
15 
3 
1 

50 
32 
23 
11 
1 
1 

70 
58 
36 
20 
16 
14 

92 
79 
57 
48 
37 
29 
22 

100 
'100 
100 
96 
79 
71 
58 
32 
18 

100 
100 
100 
100 
100 
9R 
90 
77 
61 
48 
20 

9 

100 
iO0 
100 
100 
98 
96 
90 
79 
59 
40 
12 

1 

100 
100 
100 
100 
100 
96 
92 
77 
54 
43 
15 

3 
1 

100 
10n 
98 
96 
92 
88 
81 
60 
33 
i 
9 

98 
96 
83 
60 
49 
37 
33 
16 
15 
9 
1 

39 
26 
11 
5 

10 
6 
2 
2 

A5.4 Probability of Rainfall Fxceeding 

Specified Amounts in any Month at Magura 

Rainfall 
(inches) Jan. Feb. Mar. Apr. May 

Probability (% 
June July Aug. Sept. Oct. Nov. Dec. 

0.4 
1.n 

2.0 
3.0 
4.0 
5.0 
6.0 
8.0 
10.0 
12.0 
16.0 
20.0 
24.0 

38 
16 

1 

52 
34 

20 
5 
1 

78 
62 

41 

25 
14 

90 
8 
75 

67 
55 
39 
34 

100 
100 
100 

96 
89 
77 
71 
45 
28 

100 
100 
100 

98 
96 
94 
89 
79 
60 
44 
24 
10 

100 
100 
100 

100 
100 
100 
94 
74 
62 
42 
23 
13 
5 

100 
100 
100 

100 
100 
94 
91 
81 
E1 
37 
15 

5 

100 
100 
100 

100 
98 
83 
78 
53 
37 
25 

7 
5 

98 
92 
80 

63 
49 
36 
23 
12 

9 
5 

48 
29 
12 

5 
1 
1 
1 

9 
3 
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Glossary 

Acid soil A soil that gives an acid reaction (below n1 6.6) 

Alkaline soil Any soil that is alkaline in reaction (above DH 7.3) 

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

Aman Rice varieties grown in the monsoon season and harvested in 
November-December. Peeovater aman is mainly soon in March-April 
in basin site- and is normally known as I-roAdcast anan. It can 
stand deep floorlina iF the rise of floodw'ater is not too rapid. 
It is also locally transol~nted in the depressed sites in early 
July. Transplanted aman is sown in nursery beds and the seedlings 
transplanted in flooded fields in June-August. 

Aus Rice varieties 3 rown in the pro-and earlv monsoon season, usually 
sown in March-Anril and harvested in June-July. Aus varieties do 
not need to be arown in floodea fields, althouah they will with­
stand floodina. Most of the crop is sown broadcast, but trans­
planted aus is arown either by irrigation water or by rainwater 
if sufficient rain occurs in March-Anril. 

Basin The lowest nart of a floodplain landscape, usually saucer shaped. 

Boro Rice varieties growing in the dry season, usually with the help 
of irrigation. Boro varieties are sown in nursery beds and 
transplanted to flooded 'ields in January, to be harvested in 
Anril--May. 

Calcareous soil A soil that aives e¢fervesence with dil. HCL acid 
the field). 

(N/lo prl in 

Clay Mineral particles less than 0.002 millimeters (i/10,000th of 

an inch) in diameter. A clay soil: in which the clay content 
is higher than 40 percent. 

Clod An artificially formed soil mass. 

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

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

Double crop Two successive crops orown in a year. 

Drainage The removal of water from the soil or lanrl, either naturally or 
by artificial means (e.q. by ditches or nums). '"he terms used 
to describe natural soil drainage in this rep'ort are described 
be low 
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Moderately well drained condition refers to soils which seldom 
have any drainaqe 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 may 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 flooding 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. 

Droughty(ness) A condition in which there is insufficient moisture in the soil 
for proper plant qrowth. 

Dryland crop A crop requiring qood soil drainaqe at the time of the year when 
it is normally qrown. Perennial dryland crops (such as sugarcane 
and bananas) require cood 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 
soils that remain dry durina the growing season; others, such as 
wheat, can be qrown only in the dry season and on land that does 
not remain wet durinq its normal qrowinq period. 

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

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

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

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

General soil type A rather nontechnical qrouoinq of the soils of Bangladesh for the 
popular use. Each type includes a qroun of soils formed in the 
same way and have broadly similar properties. 

Highland Land lying ahove normal flood level. 
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HYV High yieldin variety. 

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

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

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

LIV Local improved variety 

Medium hiqhland Land that is flooded upto 3 feet deep during the monsoon season. 

Medium lowland Land that is flooded upto 3-6 feet deep in the monsoon season. 

Mottled Patches of different colours occurring side by side in the soil. 

Ped A natural soil structural unit. 

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

Permeable Allowing air or water to pass through. 

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

Very slow permeability: 
3 cm per day. 

rate of movement of water through the soil 

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. 

Ploughpan 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 ploughing of the moist 
or wet soil. 



Rabi crops 


Reaction 


Ridge 


Sand 


Silt 


Single crop 


Soil association 


Soil complex 


Soil phase 


Soil series 


Soil structure 


Soil type 


Soil variant 
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The crops qrown and maturinq in the dry season. Early rabi crops
 

that sown in September-October. Late rabi crops that sown in
 

November-February.
 

A term reterring to the deqree of soil acidity or alkalinity. It
 

is mearured by laboratory or field chemical tests in terms of what
 

is calied pH.
 

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.
 

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.
 

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).
 
Silt
Silty soils generally contain more than 50 percent of silt. 


as a soil textural class contains more than 80 percent silt.
 

Only one crop grown in a year.
 

This is a group of two or more soils regularly occurrinq together
 

in the landscape, usually related to each other by topography.
 

These are mappable.
 

When a pattern is so intricate that the soils change at intervals
 

of less than about 100 yards, then it is termed as soil complex.
 

These are also mappable.
 

A subdividion of soil series/type, usually based on important
 

factors of practical significance such as erosion, slope, depth
 

of flooding, etc.
 

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.
 

The arrangement of individual soil particles and their aggre­

gates into certain defined patterns (or shapes).
 

It is subdivision of series based on the texture of the surface
 

soil.
 

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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