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Concept of Soil Science

Mamun Sir - 5 questions - asked 15x - most-asked first

% MOST ASKED IN THIS TOPIC %

N

3B *~~* 5x asked

(2025 A1a-2m ) (2024 Ala- 2m ) (2023 Ala- 1.5m ) (2022 Ala-2m) (2021Ala-2m)

@ Define soil from the pedological point of view.

PGP (cAreieien) 7iEco At e ats |

Soil is a natural body of mineral and organic constituents, differentiated into horizons (layers) of variable depth, which
differs from the parent material below in its morphology, physical make-up, chemical properties and biological
characteristics. — Joffe, pedological definition

In pedology (citetfe = 5w Tevife @ =19ta et the soil is studied as an independent natural body. It is formed by the combined
action of climate, organisms and relief on the parent material over a long time (Dokuchaev).

o Natural body: formed in nature, not made by man.

@ Has horizons (%): O, A, E, B, C make a profile.

o Differs from the parent material below in colour, texture, structure and chemistry.

o Has a depth that varies from place to place.

Do not confuse: edaphological definition = soil is a medium (=45¥) for plant growth. Pedological definition = soil is a natural body
with horizons.
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(2025A1b - 2m ) (2024 Alc-2m ) (2023 A1b - 1.5m ) (2022 A1b - 2m ) (2021 Alc - 4m )

N

What are the major components of mineral surface soil? Show them diagrammatically (volume basis) and
write the functions of each.
e e 24 Semiaece i ? RO S0 fHarR (reis 3k 2ifofba e @Teet |

Also asked as: pie chart of components with two functions each (2021); one function of each component (2024)

An ideal mineral surface soil is made of four components. On a volume basis, about half is solid and half is pore space (FI &z,

. Mineral matter 45%
. Organic matter 5%
) water 25%

Air 25%

Solids 50% + Pore space 50%

Volume composition of an ideal mineral surface soil
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(Y continued

Component Volume Main functions ‘
Mineral matter 45% Skeleton of soil; source of plant nutrients (K, Ca, Mg, P); decides texture and structure.

Organic matter 5% Store of N, P, S; makes good structure; holds water and nutrients; food for microbes.

Water 25% Solvent and carrier of nutrients; needed for photosynthesis; keeps plant cool.

Air 25% O, for root and microbe respiration; N, for N-fixation; removes CO,.

[ Remember: 45 + 5 + 25 + 25 = 100. Water and air share the pore space, so when one increases the other decreases.
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cs3 2x asked

(2025 A1c - 2m ) (2023 Alc - 3m )

@ Write the major functions of soil in the ecosystem.
Jrgoca DT 241 PISEeT (Tl |

2025: four major functions; 2023: six broad ecological functions

e Answer &

Soil is the base of the terrestrial (Z=7) ecosystem. Its six broad ecological functions are:

Medium for plant growth: gives anchorage, water, air and nutrients.

Regulator of water supply: stores rain water, controls runoff, flood and recharge of groundwater.
Recycler of nutrients and wastes: decomposes dead plants, animals and wastes and returns nutrients.
Habitat for soil organisms: home of bacteria, fungi, earthworms and many others (biodiversity).

Modifier of the atmosphere: exchanges and stores gases such as CO,, CH,, N,O (climate effect).

Engineering medium: base for roads, buildings and a filter that cleans water (buffer).

For 2 marks (any four): plant growth medium, water regulator, nutrient recycler, habitat for organisms.
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CS4 2x asked

(2024 A1b - 2m ) (2021 A1Db - 3m )

@ What is soil science? Enlist its branches.
Freiieaid it ? @1 A1CeTs oiferst ans |

Soil science is the science that deals with soil as a natural resource: its formation, classification, mapping, physical,
chemical and biological properties, fertility, and its use and management.

Two main branches (249 *):

a Pedology: origin, morphology, classification and distribution of soil as a natural body.

9 Edaphology: study of soil in relation to plant growth and crop production.
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(oY continued

Other branches (T=-*2):
Branch Deals with ‘
Soil physics Texture, structure, density, water, air, temperature
Soil chemistry Soil reaction (pH), colloids, ion exchange, salinity
Soil biology / microbiology Soil organisms and their activities
Soil fertility and plant nutrition Nutrient supply and fertilizer use
Soil genesis, classification and survey Formation, taxonomy and mapping of soils
Soil conservation and management Erosion control, land use, reclamation
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N
CS5 asked once

Q How does soil support plant growth?
it ol e o T FeF ?

Anchorage (%<e¥4): roots hold the plant firmly in the soil.

Water: soil stores water in pores and gives it to the roots.

o Nutrients: soil supplies essential nutrients like N, P, K from minerals and humus.
° Air: pores supply O, to roots for respiration.

Temperature and habitat: soil keeps root zone temperature moderate and hosts useful microbes (e.g. Rhizobium) and buffers
toxic substances.
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Rocks and Minerals

Baquey Sir - 6 questions - asked 8x - most-asked first

N
% MOST ASKED IN THIS TOPIC % )
2x asked Marks: 3/5
(2025 A2a - 3m ) (2021 A3b - 5m )
Q Differentiate between rocks and minerals.
Tt @ 4fficer weay AR @t |

e Answer &

Rock is a natural aggregate () of one or more minerals. Mineral is a naturally occurring, inorganic, homogeneous

solid with a definite chemical composition and crystal structure.

J
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N
continued
Point Rock Mineral
Definition Aggregate of one or more minerals Naturally occurring inorganic substance
Composition Not definite; varies Definite chemical composition
Crystal form Usually no definite crystal form Definite crystal structure
Homogeneity Heterogeneous (mixture) Homogeneous (one substance)
Examples Granite, basalt, sandstone, marble Quartz (SiO,), feldspar, mica, calcite
Classes Igneous, sedimentary, metamorphic Primary and secondary minerals
Study Petrology Mineralogy
Relation Rocks are made of minerals Minerals are building blocks of rocks
e e @ 3 GRS e R, AR IR 16d @R (@aa piAiD) | 4w @3 Ao witem s,
3 e IR 215 @ Hios PIF R (@7 FRIbS) | Afer iy Fet tofd =71 |
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2 asked

(2022A3a- 1m) (2022 A3b - 5m )

Define minerals. Write the characteristics of mica and quartz.

A0S et e | NP 8 @PRIGEE &Ry (et |

Minerals are naturally occurring, inorganic, homogeneous solids with a definite chemical composition and
crystal structure; they are the building units of rocks and soil.

Point Mica Quartz
Formula Muscovite KAl,(AlSi3;04,)(OH),; Biotite SiO,
K(Mg,Fe)3(AlSiz04()(OH),

Type Sheet silicate (phyllosilicate) Framework silicate

Colour Muscovite white/colourless; biotite black/dark Colourless, white, milky

Cleavage Perfect, splits into thin elastic flakes None; breaks with a curved (conchoidal)
fracture

Hardness 2-3 (soft) 7 (hard)

Specific 2.7-3.1 2.65

gravity

Weathering Muscovite is resistant; biotite weathers faster Very resistant, remains in sand and silt

Nutrient Source of K (also Mg, Fe in biotite) Gives no nutrient

Occurs in Granite, schist; sand and silt fractions Granite, sandstone; most abundant in sand

e =t 2iipfoT item A T e 3 o9 ¢ =T Wil ez | JI3F (FPFISIB [, IIBIRE
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asked once

Define rocks. Classify rocks according to genesis and structure with examples.

g STeeat wie | BooAfS @ 15 wrpii fieti il SrizaemR (wfeat |

[ Rock is a natural aggregate of one or more minerals, forming the solid part of the earth’s crust.

1. Classification by genesis (origin):

Class How formed Examples ‘

Igneous Cooling and solidification of hot molten magma. Intrusive (plutonic, below Granite, gabbro, diorite (intrusive); basalt,
surface): coarse grain. Extrusive (volcanic, on surface): fine grain. rhyolite, andesite (extrusive)

Sedimentary = Deposition and cementation of sediments (weathered materials, shells) in Sandstone, shale, limestone, conglomerate
layers.

Metamorphic  Change of old rocks by heat, pressure and fluids, without melting. Gneiss, schist, slate, marble, quartzite

2. Classification by structure (%57):

a Stratified (layered) rocks: sedimentary rocks, e.g. sandstone, shale.

a Unstratified (massive) rocks: igneous rocks, e.g. granite, basalt.

o Foliated (banded or schistose) rocks: metamorphic, e.g. gneiss, schist, slate; non-foliated: marble, quartzite.

Igneous rocks by silica: acidic (more than 65% SiO,, e.g. granite), intermediate (diorite), basic (45-52%, e.g. basalt, gabbro).

et et AfTem AT T | Bt orqaidl o $ReAR: S (o ST I, @ IAIRE, APFD), AR (I B
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D asked once
2023 A2b - 3m

@ Differentiate between pyroxenes and amphiboles.
AR ¢ WIFEIER F&y MLy @0sh |

Both pyroxenes and amphiboles are dark, iron-magnesium (ferromagnesian) silicate minerals of igneous rocks.

Point Pyroxene Amphibole ‘
Common example Augite Hornblende

Silicate structure Single chain of SiO,4 Double chain of SiO,4

Si: O ratio 1:3 4:11

Cleavage angle Two cleavages at about 90° (87°) Two cleavages at about 56° and 124°

Water (OH) Absent (anhydrous) Present (hydrous)

Crystal shape Short, stubby, 8-sided prisms Long, slender, 6-sided prisms

Colour Dark green to black Dark green to black

Occurrence Basic igneous rocks (basalt, gabbro) Acidic and intermediate rocks (granite, diorite)

AZIRAA (WN2B) G5 g 40T, SizO = dr0, Fba ¥ 50° @I, OH @2 | W@ (TF®) faoyt yeem, Si:0 =
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asked once

@ Define geology. Mention the geographic (geological) characteristics of Bangladesh.
QOUGH Wl Wi | JRATCI (STeifers 3fEy Sogd It |

Geology (Greek geo = earth, logos = science) is the science that deals with the origin, structure, composition and history of
the earth, its rocks and the processes that change it.

Geographic and geological characteristics of Bangladesh:

Location: lies in South Asia between about 20°34'N-26°38'N and 88°01'E-92°41'E; area about 147,570 km?Z.
Part of the Bengal Basin and the world’s largest delta, built by sediments of the Ganges, Brahmaputra and Meghna rivers.
Land is mostly low and flat; much of it is only a few metres above sea level; bordered by the Bay of Bengal in the south.

Three physiographic regions: Tertiary hills (about 12%) in the east and north-east; Pleistocene terraces (about 8%) such as
Barind and Madhupur; Recent floodplains (about 80%).

Tropical monsoon climate with heavy rain (June—September) and yearly flooding that deposits fresh alluvium.

Soils: mostly alluvial; coastal areas have saline soils; hill soils are acidic and erosion-prone.

Region Share Soil type ‘
Hills ~12% Acidic, sandy loam to clay loam, erosion-prone

Terraces ~ 8% Old reddish, deep, low fertility (Barind, Madhupur)

Floodplains ~ 80% Young alluvial, fertile; coastal part saline

GEED) o 1 gog e 4R Teeifs, #1a9, Rt @ Ifoxrem fesd | o 9 ommifk w[fyo, Ko 7o 3-39, -
FHE-@RAIF oo 50 | BT o bro% AT, 52% SRFRIR ARIT 8 v % ARCHRH b9 | TeRIy T @R |

\
LRy asked once
2021 A3a - 4m

Write the name and formula of eight important soil-forming minerals.

Al 15T W | 4 A1 8 PO @Teat |

Eight important soil-forming minerals with formulas:

Mineral Formula Group / note ‘
1. Quartz SiO, Silica; very resistant

2. Orthoclase (K-feldspar) KAISi3Og Feldspar; source of K

3. Plagioclase (Albite—Anorthite) NaAlSizOg — CaAl,Si;Og Feldspar; source of Na, Ca

4. Muscovite KAI,(AlSi3044)(OH), White mica

5. Biotite K(Mg,Fe)3(AlSiz;04()(OH), Black mica

6. Hornblende Ca,Na(Mg,Fe),(AlFe,Ti)3SigO,,(OH), Amphibole

7. Augite Ca(Mg,Fe,Al)(AlSi),Oq Pyroxene

8. Olivine (Mg,Fe),Si0O, Source of Mg, Fe; weathers fast

Also useful: calcite CaCO3, dolomite CaMg(CO3),, gypsum CaSO,4-2H,0, apatite Ca5(PO,4);(F,Cl,OH), hematite Fe,O3, kaolinite
Al,Siy05(OH),.
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N
% continued
S otoaeRt wBf 2 «ffe: @RIbS Si0,, wrdigs KAISi;Og, #iféerge (NaAlSi;0g-CaAl,Si,Og), aFel3s,
IRIOIEB, 2AFE, WG @ Wi (Mg,Fe),SiO0, | it aifbes K, Ca, Mg, Fe 3o =if% iz |
J

Weathering

Rayhan Sir - 4 questions - asked 11x - most-asked first

N
% MOST ASKED IN THIS TOPIC % )
4x asked Marks: 4 /5
(2025 ASb - 4m ) (2024 A3b - 4m ) (2022 B6b - 4m ) (2021 A4b - 5m )
@ Describe the principal agents/processes of chemical weathering.
IR ARRRFIER 217 2oRF/2lferaraett 69 st |
. Answer &
Chemical weathering is the decomposition of rocks and minerals by chemical reactions, in which the minerals change
into new, more stable products (e.g. clay).
Principal agents: water, oxygen, carbon dioxide (carbonic acid) and organic acids. Warm temperature and rainfall speed it up.
Process What happens Example ‘
Hydrolysis (most H* of water/acid replaces K*, Na*, Ca®" of the mineral; clay Orthoclase — kaolinite clay, K*
important) forms released
Hydration Mineral takes up water and swells Fe,O3 - limonite; anhydrite —
gypsum
Oxidation Oxygen joins the mineral; Fe>* — Fe>", red colour 4Fe0 + 0y — 2Fe;)03
Reduction Fe3" _ Fe?' in waterlogged soil; grey-blue colour Gley formation
Carbonation CO, + H,0 = H,COg dissolves carbonates CaCO3 + H,CO3 — Ca(HCO3),
Solution Water dissolves soluble minerals Rock salt, gypsum
ITRAT WRFEFIE M, S Hwm, IR TiR-oHRT 8 o7 wWifires Ry 4w et g i (Fm) ok =71 g4
affert: RGP (R ), I, ST, Retad, IR 8 739 |
/
~N
3x asked Marks: 2 /4
(2025A5a - 2m ) (2024 A3a - 2m ) (2021 Ada - 4m )
Q Define weathering. Enlist its agents / types and the factors affecting it.
SRIRIIER TGl WIS | T HAORF/<FT 8 ST [T Tedt |
2025: agents; 2024: biological agents; 2021: types and factors
e Answer &
Weathering is the physical disintegration and chemical decomposition of rocks and minerals at or near the earth’s
surface by atmospheric agents, in place and with little transport.
Types and agents (2°R<):
J
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~
\\4¥3 continued
Type Agents
Physical Temperature change, water (rain, frost), wind, ice/glacier, gravity
(disintegration)
Chemical Water, oxygen, carbon dioxide, acids (hydrolysis, oxidation, carbonation ...)
(decomposition)
Biological Plants (root pressure, acids, lichens), animals (earthworm, ant, termite, rodent), microbes (organic
acids), man (tillage, mining)
Factors affecting weathering: climate (temperature, rainfall), kind and hardness of parent rock, size of particles (more
surface = faster), topography, vegetation and time.
FRRRFR I IS i Rt 8 AfAeH (ST6 Shed @ IRTF 467 | 477 f5ab: (7o, IR 8 Rk |
Ffelfo I SRy, Fo1 Fie 479, DI SFHE, YRR bie, MR 8 57 | (& geol: Ofen, A, w8 o 9y |
J
=

WES 3 asked

(2023 A3b - 4m ) (2022 B6a - 2m ) (2021 B7 - 3m )

Describe physical weathering: its processes and agents (including water as an agent).

(STo IRRRFF I I 93 2feFr ¢ gl (sHffF SRFER) |

2023: water as an agent; 2022: processes, describe one; 2021: short note

Physical weathering is the breaking of rock into smaller pieces by mechanical forces without any change in
its chemical compeosition.

Process How it works

Temperature change Daily heating and cooling: unequal expansion and contraction of minerals cracks the rock (exfoliation,
granular disintegration).

Freezing and thawing ~ Water in cracks freezes, expands about 9% and wedges the rock apart (frost action).

Abrasion Rubbing by wind-blown sand, running water and glaciers.
Unloading Pressure release when overlying rock is removed; sheets peel off.
Salt crystallisation, Growing salt crystals and plant roots force cracks wider.

roots

Water as an agent of physical weathering:
Frost wedging: water enters cracks, freezes and its expansion splits the rock.

Running water (rivers, rain): moves, rolls and rubs rock pieces; boulders become pebbles, gravel and sand
(abrasion and rounding).

Rain-drop and wave action: loosen and wear away surface rock.

Glacier ice: moving ice scrapes and carries rock pieces.

Wetting and drying: repeated swelling and shrinking breaks shale and clay rocks.

(SO FRRRIIE IS 2157 At I7ed et (=1B FFaR ©ive | 2wt oisiara “f{I8q, Sal-of ([T 5% i),
T, Bi* I e 8 TR HfoF | A Fes ibeet e e @, A @ico W (3@ '8 IR ™ieo Fees o |
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WE4 asked once

@ What is exfoliation?
QP 2

Exfoliation is the peeling off of thin, curved, onion-like sheets or scales from the surface of a bare rock, caused by
repeated heating and cooling.

° In hot, dry areas the rock surface is heated by the sun in the day and cooled at night.

0 The outer layer expands and contracts more than the cool inner part, so cracks form parallel to the surface.
e Thin curved sheets peel off one after another, like the skin of an onion (onion-skin weathering).

o Pressure release (unloading) of granite also causes sheeting.

Result: rounded, dome-shaped rocks (exfoliation domes) and angular rock debris; the fresh surface then weathers further.

QI et cAieT Fietis Tsiffors (A GHIes (3T Jeo! sAroa 317 B9 41 26t | ed o9 8 Mo Srord iR
33EF BT 8 o ot epTeicd efFo-1kFHo @ P64 | PR afS R ot 31 |

Soil Forming Factors and Processes

Moinur Sir - 10 questions - asked 18% - most-asked first

N

S e asked

(2025A7a - 2m ) (2024 A5a - 2m ) (2023 A5a - 2m ) (2022 B5a - 2m )

Q Write about the fundamental soil-forming processes.

A ofoca Ao effergtsee st |

Soil formation goes on through four fundamental (GifeF) processes (Simonson, 1959):

Process Meaning Examples ‘

1. Additions Materials added to the soil body Organic matter from plants, rain water, dust, flood silt, salts,
fertilizer

2. Losses Materials removed from the soil Leaching of Ca, Mg, K, NOj3; erosion; crop removal; volatilisation
of N

3. Translocations Movement of materials inside the profile Eluviation—illuviation of clay, Fe, Al; upward movement of salts
by capillary rise

4. Chemical or physical change of materials =~ Weathering of minerals, humification of residues, clay formation

Transformations in place

[ Memory trick: Add — Lose — Move — Change (AL M C).

S 150 pisfs QAfeRs effert: skarem ((o stmid, AT Q@) wa/aRe ([, gfires), By (gafeara-
A, R BIT 1T 6t 8 FoASI (AR, R ) |
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FM2 B¢ 2x asked

(2025 A6a - 2m ) (2022 B4a - 2m )

@ Write Jenny's equation (CLORPT) of soil formation.
ceifad At (CLORPT) ¢efedlt |

( Hans Jenny (1941) expressed soil formation as a function of five soil-forming factors: S = f (Cl, O, R, P, T ...)

Symbol Factor Type

S Soil Dependent (result)
Cl Climate Active

(0] Organisms (vegetation, biota) Active

R Relief (topography) Passive

P Parent material Passive

T Time Passive

Other unknown factors

The dots (...) mean other minor factors. This is called the CLORPT equation. It tells that soil differs from place to place because
the factors differ. Earlier, Dokuchaev (1883) said that soil is a function of parent material, climate, organisms, relief and age.

i @3t S = f(Cl, O, R, P, T ...); 41y S = A, Cl = sy, O = &R, R = R ore, P = 7 Fret, T =
TR | Sy 8 19 SHfurd faaiess; 3 Fiefl, oie ¢ Sty ffer fazress | g CLORPT e |

N
FM3 B 2% asked

(12025 A6b - 4m ) (2022 B4b - 4m )

Q Write the active factors of soil formation.
S 15T A R et |

Active factors are those that supply energy and actively act on the parent material to form soil. They are climate and

organisms.
Factor Effect on soil formation
Climate: rainfall Water weathers rocks, leaches bases and clay, decides soil depth and horizons

Climate: temperature Reaction rate roughly doubles with each 10 °C rise; warm-wet areas weather quickly; cold areas slowly

Climate: wind Carries dust and sand; erosion and deposition

Vegetation Forest gives acid litter and leaching (podzol); grass gives deep dark humus-rich soil
Micro-organisms Decompose residues to humus, release nutrients, fix nitrogen

Animals Earthworms, ants, termites, rodents mix soil and make pores

Man Tillage, irrigation, fertilizer and drainage change the soil

ey fRee e SRy 8 &R | B o ot R ofte @ SHimiA (& @F; A=eiet &1 i @ioi ; SqE o= me
b RS 3@ ; Fepl-FHwel J1f6 Rfdo o ; JE b9 8 o1 M A Wy |
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EID * ++ 2xasked

(2024 A5b - 4m ) (2023 A5b - 4m )

@ Differentiate between podzolization and laterization.
ATEAIICEA 8 IO A =MLY (ot |

Both are leaching (¢&%) processes. They differ in climate, materials removed and the soil formed.

Point Podzolization Laterization ‘
Climate Cool, humid, temperate Hot, humid tropical

Vegetation Coniferous forest (pine, spruce) Tropical rain forest / savanna

Parent material Acidic, sandy Basic, iron-rich (basalt)

Reaction Strongly acid; organic (fulvic) acids Weakly acid to neutral; no organic acid effect
Removed from surface Fe, Al oxides, humus and clay Silica (SiO,) and bases (desilication)

Remains / accumulates Silica in bleached E horizon; Fe, Al in B Fe and Al oxides (sesquioxides) throughout

Colour Ash-grey E; dark brown B Red or yellow-red

Soil formed Podzol (Spodosol) Laterite (Oxisol)

Fertility Poor Very poor, hardens on drying

ATEIRCEPIA STt S WRece] T0B; (o IS Fe, Al ¢ Mt 47 fies s, $ofcd si-=1R E 39 1w A |
TGRS T AW o=ece I8 ; Hferdt g I, Fe-Al SH13T & afefes Jifb (Jibarks) |

J

~

FM5 I ¢ 2% asked

(2024 A4b - 4m ) (2023 A4b - 4m )

Werite the passive factors of soil formation.

A otdem s RS et |

9 Answer ™

Passive factors are those that are acted upon: they supply the materials and the setting for soil formation. They
are parent material, relief (topography) and time.
Factor Effect ‘

Parent material Decides texture, mineral and nutrient content, rate of weathering and colour (quartz-rich = sandy soil; basalt =
clayey, fertile soil)

Relief Steep slope: erosion, thin soil. Flat land: deep soil. Depression: waterlogged, dark, organic-rich. Slope direction
(topography) (aspect) changes temperature and moisture
Time Long time makes deeper, more developed profile; young soils have weak horizons; old soils are strongly

weathered and leached

[ Remember: Passive = Parent material + Relief + Time (P R T). Active = Climate + Organisms.

fifera fovaers <ot e e, Sftm it (Beotiaif®s) o 51w | e et b 36 9 <fer 535 07 ; ot e o sHifw
fFFria i3 3 ; 5T 70 @Y, Ao 37 00 Bqo | Gt e S 6 A, P SAmIA 8 AT @to |
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FM6 2 asked

(2024A4a - 2m) (2023 A4a - 2m )

What is soil formation (pedogenesis)?

S 257 ((ArsieAtvT) 2

Soil formation (pedogenesis) is the process by which weathered rock material (parent material) is changed into soil with
distinct horizons, under the action of the soil-forming factors and processes.

Two stages:

a Weathering of hard rock into loose, unconsolidated parent material (regolith).

e Horizon development: pioneer organisms (lichen, moss) grow, add organic matter and humus; then additions, losses,
translocations and transformations build the layers O, A, E, B, C.

Factors: climate, organisms, relief, parent material and time, i.e. S=f (Cl, O, R, P, T ...).

S o1 (CATITTART) el WRRRRAIE Cofd 1 et (I ToRiIy, &R, I, o1 Fieft 8 T 2ol B33 A tofka
Aferat | 2l et ©its, oo W i @It @ R TS, FF, BIAIST 8 FoSE I3 NG 9 |

FM7 asked once

Short notes (any two): laterization, calcification, pedoturbation.

e BT (CPICAT 7iB): BRI, IR, (ICSIBREA |

(a) Laterization: a process of hot, humid tropical regions. Heavy rain and high temperature remove silica (desilication) and bases;
iron and aluminium oxides (sesquioxides) accumulate. The soil becomes red, acidic, low in fertility, and may harden into laterite on
drying (used as building brick). Soil: Oxisol.

(b) Calcification: a process of semi-arid grassland regions. Low rainfall cannot leach Ca fully. Calcium carbonate (CaCO3) moves
down only to a limited depth and accumulates in the B horizon as a calcic horizon (caliche). Grass roots add a thick dark humus
layer. Soil: Chernozem (Mollisol), rich in bases and fertile.

(c) Pedoturbation: mixing of the soil by organisms and physical forces. Agents: earthworms, ants, termites, rodent burrowing,
roots, uprooted trees, freezing—thawing, wetting—drying cracks and tillage. Effects: horizons are mixed, pores and aeration increase;
it works against horizon formation.

() TIOIRCEA: T A o6 Biferpt 8 17 4 Fe-Al o1 o offe JicsaIs | (4) FeAReea: -3
gefite CaCO, fAtka 3 & IR <RIReM 91w, Jif6 $F7 (FIedicem) | (o) CitsiBRe: Gt Piviel, RFs ¢ wita amt Jifta
3 e et |

~N
FM38 asked once

@ Write about zonal and intrazonal pedogenic processes.

(EIAIT 8 IGICSAIT (OIS AT FToieF et |

Soils are grouped by the main factor that governs their formation (old classification).
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3% C8 continued

Point Zonal Intrazonal

Controlled by Regional climate and vegetation (active Local factors: parent material, poor drainage,
factors) salts

Profile Well developed, mature Developed, but shaped by local condition

Pedogenic Laterization, podzolization, calcification = Salinization, solonization, solodization,

processes (chernozemization) gleization (gleying), peat formation

Examples Laterite, Podzol, Chernozem, desert soil, = Solonchak (saline), Solonetz (alkali), Gley,
tundra soil Peat, Rendzina

A third group, azonal soils, are young soils with no profile (alluvial, lithosol, regosol).

CSTIATET 2ffeat I8 TR0 SRy 8 AT Pl (FIBIIICEA, STererIeer A,
HIERIRPCEA) | IQICSIAI efferall A e <6, o Jet Fieft 1 Afq s (e,
GRS, (GREd, 5 2157) | GO we treniate, widis weif¥as a1 |

FM9 asked once

Describe the podsolization process.

oo eq afert 3fat St |

Podzolization is the process of leaching of iron, aluminium oxides and organic matter from
the upper layer and their deposition in the lower layer, forming ash-coloured (podzol =
under ash) soil.

Conditions: cool humid climate, coniferous forest, acidic sandy parent material, heavy rain.
o Conifer litter decays slowly and forms acid raw humus; organic (fulvic) acids are released.
o Rain water with these acids leaches Fe, Al and humus (as chelates) from the A horizon.
O Silica remains behind and makes the surface layer bleached, grey, ash-like: the E horizon.
o The leached Fe, Al and humus are deposited in the B horizon (dark brown or red).

e Sometimes a hard layer, hardpan (ortstein), forms in B.

Profile: O — A — E (ash-grey) — B (Fe-Al-humus) — C. Soil: Podzol (Spodosol), acid and infertile.

ACTANZCEICT STO! A WL A3 A7 O (&< it Fe, Al ¢ REamis Ssica 89
(A 4@ fAd B 3@ ol 3 | Boie Siferpiviys =13-3067 E 37 #iG 1 | 30l o7y ¢ 37 T
oee Jifo 7 |

~N
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\
FM10 asked once
@ Differentiate between salinization and solonization.
TR 8 ARSI J AL @edlt |
Salinization Solonization (alkalization)
Meaning Accumulation of soluble salts (NaCl, Na;SOy, Accumulation of exchangeable sodium (Na*) on
CaCl,, MgS0,) in soil the clay surface
Cause Evaporation of saline water; poor drainage; sea Leaching of salts leaves Na™ replacing Ca®" and
water; salty irrigation 2+
Mg~" on clay
Climate Arid, semi-arid and coastal Semi-arid with seasonal leaching
Soil formed = Solonchak (white alkali / saline soil) Solonetz (black alkali / sodic soil)
Key values EC > 4 dS/m, ESP < 15, pH < 8.5 EC <4 dS/m, ESP > 15, pH > 8.5
Structure Good, flocculated Poor, dispersed; columnar; hard when dry
Surface White salt crust Dark, sticky, waterlogged when wet
Reclamation = Leaching with good water and drainage Gypsum + leaching
[ ESP = exchangeable sodium percentage. Salinization is an intrazonal process.
SR A 73w 7/ (NaCl 2onif) S, it 7R W # (GTbiR), pH br.¢-43
| CICTFIRCEA FWIE AN RiATaeey cifeas (ESP > s¢) &, Fife Siait-<% 8 e F (CTeass),
pH t-.¢-93 QR | ROH4A: 0T T 8 AP ; IR o |
J

Soil Profile

Rayhan Sir - 3 questions - asked 6x - most-asked first

N
% MOST ASKED IN THIS TOPIC %
PR1 B 2x asked Marks: 3/4
(2025 A2b - 3m ) (2024 A6b - 4m )
Draw and label an ideal soil profile.
o apt Fifo-cArpie e fofzo T |
e Answer ™
Soil profile is the vertical section of soil from the surface down to the parent material, showing the
horizons.
,
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1288 continued

— Organic layer: leaves, humus
— Topsoil: dark, humus + minerals

— Eluvial: leached, light grey

— Subsoil: illuvial, clay/Fe/Al

— Parent material (weathered)

Hn IMIH

— Hard bedrock
v
depth
Ideal soil profile with master horizons

Horizon Name Description ‘
(0] Organic Surface layer of leaves and humus (forest soils)
A Topsoil Dark, humus + minerals; most roots and organisms; fertile
E Eluvial Light coloured; clay, Fe, Al and humus washed out
B Subsoil Tlluvial; accumulation of clay, Fe, Al; red or brown, compact
C Parent material Weathered rock, little biological action
R Bedrock Hard unweathered rock

e J1f- e 8w (¥ s O (to), A (B A1fb, oitp, $49), E (33 s, =), B (fess #1fb, s zet), C
(I=RFo T Frefl) @ R (*e Rier) 37 21 | fora a1 ¢ 3691 fbfzo F900 @ |

=
PR2 2x asked

(2025 A7b - 4m ) (2022 B5b - 4m )

Distinguish between eluviation and illuviation.

ST 8 TSI (VT @ 3767 AL (efeat |

e Answer &

Both occur together when rain water moves down through the soil.

Point Eluviation Iluviation ‘
Meaning Removal of materials from a horizon Deposition of materials in a horizon
Origin of e = out il =in
word
Horizon E (or upper A) = eluvial B = illuvial
Materials Clay, Fe, Al oxides, humus, bases carried out The same materials received and accumulated
Result Light colour, coarse texture, low fertility Dark or red colour, heavy (clayey) texture, compact; blocky or prismatic
structure
Subtypes — Bt (clay), Bs (Fe-Al), Bh (humus)
Occurs in Humid regions, rainfall greater than Same soils, below the eluvial layer
evaporation

SIS =@ AT AR I, Fe, Al, REaM S+ 33 (E) (It 0 SN T GTRIA 32 918 A5 @1t 7 | o
2 E1R B e B3 (B) ot 1831 0 B B /AR, I 8 X6 < |
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~

PR3 2x asked Marks: 2/5
(2024 A6a - 2m)) (2021 A6b - 5m )

Define soil profile, horizons (master, transitional, mixed, AP), eluviation and illuviation.
Fifo-efRpIRe, <FIIeA (FFBH, Jrafeeidre, g, AP), GefSrrd 8 IfeEaR sl Als |

2024: soil profile, illuviation, eluviation; 2021: soil profile, master, transitional, mixed and AP horizons
e Answer &

Term Definition ‘

Soil profile Vertical section of soil from the surface to the parent material, showing all horizons.

Horizon A layer of soil roughly parallel to the surface, with properties different from the layers above and below.

Master horizons The main layers: O, A, E, B, C and R.

Transitional Lie between two master horizons and have properties of both; the first letter shows the dominant one: AB, BA, EB,

horizons BE, BC, CB.

Mixed horizons Two parts, each like a master horizon, are mixed in one layer, written with a slash: E/B, B/E, A/B.

AP horizon (Ap) The A horizon disturbed by ploughing and cultivation (p = plowed); uniform, mixed surface layer of farm soils.

Eluviation Washing out of clay, Fe, Al, humus or salts from an upper horizon by percolating water.

Iluviation Deposition (accumulation) of those washed materials in a lower horizon.

GG 70-carriZe 2ot i (e et et offe Aifbs S v | @A =51kee O, A, E, B, C, R; 9303 At B9 Jiaferiaer

(AB, BC); =y %3 35 e (E/B) ; Ity Ale! *et A 303 Ap 361 | Gefferiq = B9 (IS Y@ e, Ifocrid = fAcs et vt |
/

Soil Texture, Colour and Air

Baquey Sir - 12 questions - asked 37% - most-asked first

N
% MOST ASKED IN THIS TOPIC % : )
TX1 5x asked Marks: 1/2/3
(2025 Bla- 2m) (2024 A7a - 1m) (2023 A7a - 3m) (2022 Bla - 3m ) (2021 Bla - 2m )
Define soil particle and soil separate.
Ffog 3 @ A7 Rerey (FNEt) st 7 |
2023 and 2022 asked this together with classification
. Answer &
[ Soil particle: an individual mineral grain of soil, such as one sand grain, one silt grain or one clay particle.
Soil separate: a group of soil particles within a definite size range (diameter), i.e. sand, silt and clay. Each separate is a
size class.
Point Soil particle Soil separate ‘
Meaning Single grain Group of grains of the same size range
Example One grain of quartz of 0.3 mm Sand (2.0-0.05 mm), silt (0.05-0.002 mm), clay (< 0.002 mm)
Use Basic unit of soil Used to find soil texture
Al It et A3 Gfb 9o wiAl | GTAATED et A wriplces (15T) A e, A ifer, Afey o Sl | GTeACaess ot T/
e Fifb7 396 Aty a1 <3 |
Y,
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5 asked

(2025 B2a - 2m) (2024 B2a - 2m ) (2023 A7b - 3m ) (2022 B2a - 1m ) (2021 B2a - 2m )

Define soil texture.

33 g7 (CBesta) 2

2024: texture and structure; 2023: texture with textural class names

Soil texture is the relative proportion (percentage) of sand, silt and clay particles in the soil. It tells how coarse or fine
the soil is.

° Counted only for fine earth (< 2 mm).

e Permanent property: it cannot be changed easily by tillage or management.

e Found by mechanical analysis (hydrometer, pipette method) or by hand feel.

o On the basis of the three separates, soil is placed in a textural class, using the USDA textural triangle (12 classes).

[ Texture vs structure: texture is the size of the particles; structure is how those particles are arranged into aggregates.

A0 3t GHR et oo 31, Afer @ I Bees rowat AfFar | ot wfts FR o, sTes R At | Ao qwE e
it At A3 of @RIt I 932 USDA farger (3 396 cif (527%) 5% a1 =31

N

/

13 < asked

(2025 B3a - 2m) (2024 Bla - 2m ) (12022 B3a - 3m ) (2021 B3a - 3m )

Write Stokes' law.
GBI 1 (e |

Stokes’ law states that the velocity of fall of a spherical particle in a fluid is directly proportional to the square of its
radius and to the difference between the densities of the particle and the fluid, and inversely proportional to the
viscosity of the fluid.

Lo 2r(ps=p g

9n
Symbol Meaning ‘
v Velocity of fall (cm/s)
r Radius of particle (cm)
Ps Density of particle (about 2.65 g/cm3)
P Density of liquid (water about 1.0)
g Acceleration of gravity (980 cm/sz)
n Viscosity of liquid (poise)

Use: in mechanical analysis (hydrometer and pipette method) it gives the time a particle of a given size takes to settle, so sand, silt
and clay can be separated. A large particle settles fast; clay (2 pm) needs about 8 hours to fall 10 cm in water at 20 °C.

GBI Sa: OAE CIFTPIT FF 00 @@ I TP IR 932 T 8 IR Iq0ed M7 Taigaifoss, =iF oaes
Aol JBPHOF | v = 2r%(ps-pl)g / 9n | 6 ffem 2cgifdE 8 Piest /oo ot 3327 < |

N
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2 asked

(2024A7b - 2m ) (2023 A7a - 3m ) (2022 Bla - 3m ) (2021 Blb - 2m )

Classify soil separates according to USDA (and MTFS/ISSS system).
USDA st ifos creiicaess cffer e |

2022 asked "MTFS"; answer gives USDA and the International (ISSS) systems

1. USDA system (most used): diameter in mm

Separate Diameter (mm) ‘
Very coarse sand 20-1.0

Coarse sand 1.0-0.5

Medium sand 0.5-0.25

Fine sand 0.25-0.10

Very fine sand 0.10-0.05

Silt 0.05-0.002

Clay <0.002

Total sand = 2.0-0.05 mm. Particles larger than 2 mm are gravel and stones, not counted as soil separates (fine earth is < 2 mm).

2. Other systems (for 2022 and comparison):

System Sand 11 Clay ‘
USDA 2.0-0.05 0.05 - 0.002 <0.002
International (ISSS) 2.0 —0.02 (coarse 2-0.2, fine 0.2-0.02) 0.02 - 0.002 <0.002
MIT 2.0-0.06 0.06 — 0.002 <0.002

USDA i3t 2 ff-a3 s 30t 43 @it 31 2-, @bt v—o.¢, AR 0.¢-0.3¢, AR 0.2¢-0.5, 3R AfZ 0.5~0.0¢ RfH;
Afef 0.0¢—0.00% R ; Ml 0.00 AT F9 | @I JMfeT :-0.0¢ RN | oy *mforo (ISSS, MIT) et bt fog |

N

3 asked

(2025 B3b - 4m ) (2024 B2b - 4m ) (2021 B2c - 5m )

@ Write the importance of soil texture in agriculture.

o A FACBT P e |

Texture is the most important physical property of soil in agriculture because it controls many other properties:
Water holding and drainage: clay holds much water; sand drains fast.

Aeration: sandy soil is well aerated; clay soil may be poorly aerated.

Nutrient holding (fertility): clay and humus hold nutrients (high CEC); sand loses them by leaching.
Tillage ease (workability): sandy soil is light and easy to plough; clay is heavy and sticky.

Root growth: roots penetrate loam and sandy soil more easily than hard clay.

Soil temperature: sandy soil warms up quickly (warm soil); clay is cold soil.

Erosion and compaction: silt is most erodible; clay may crack and compact.

Crop choice: rice — clay loam, silty clay; jute, potato, vegetables — loam and sandy loam; groundnut, sweet potato — sandy
loam.

Management: decides irrigation interval, fertilizer dose and liming.

~
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N
iID.6® continued
EEED) 35 7103 oo e Sto <l | afb =ifA <5t @ foPa, i beber, 4 <3 A4, bice Re, Riees I, o o
iy fRE @ | 41T Jbe-caraitd, Biig-sR—idwo @bt 8 @E-arei it i |
J
"

TX6 3x asked Marks: 3/4/5

(2025 B1b - 4m ) (2022 B1b - 3m ) (2021 Blc - 5m )

@ Write the properties of sand, silt and clay particles.
i, ifer 8 it FAF QBT @Tedlt |

2025: printed "clay" with a handwritten "sand"; 2021: sand and clay

Property Sand Silt Clay ‘
Size (USDA) 2.0-0.05 mm 0.05-0.002 mm <0.002 mm
Visibility Seen with naked eye Seen with Only electron microscope
microscope
Feel Gritty, rough Smooth, floury, Sticky when wet, hard lumps when dry
silky
Shape Round or angular Angular to round Plate-like (flaky)
Minerals Mostly quartz Quartz, feldspar, Secondary clay minerals (kaolinite, illite, montmorillonite) and Fe-
(primary) mica Al oxides
Water holding Very low Medium High
Drainage and Fast, good Moderate Slow, poor
aeration
Plasticity and None Slight High (plastic, sticky)
cohesion
Swelling and None Very little Large (cracks when dry)
shrinking
Nutrient holding Very low Low High (colloidal)
(CECQ)
Surface area Small Medium Very large

[ 2025 note: the printed question says clay; a handwritten correction says sand. Both are given here, so the answer is safe.

JiferE 9 I8 (:-0.0¢ ), 474, *HfF 47 Y 7, FEA 9 I beibeT Sicet, <if® 47 4o A A1 AT JR, T38|
M TG (=B (<o.003 ), T, 2 8 fF 43 Ficd, et pice, e BIo, FHH A1 |

‘
3 asked

(2025 B4a - 3m ) (2022 ASa - 3m ) (2021 B4b - 4m )

Define soil colour and write its causes.
o= 32 P ? G FRA @t |

Soil colour is the visible colour of the soil, described with the Munsell colour chart by hue, value and chroma (e.g. 10YR
5/3). It is a guide to soil composition and drainage.
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D¢ continued

Cause Colour produced

Organic matter (humus) Black, dark brown (more humus = darker)
Iron oxide, hematite (Fe,03) Red (well-drained, oxidised)
Hydrated iron oxide, goethite Yellow, yellow-brown

Reduced iron (Fe?"), waterlogging Grey, blue-grey, green (gley)

Quartz, kaolin, CaCO3, gypsum, salts White, light grey

Manganese oxide Black spots

Parent material Red sandstone = reddish soil; basalt = dark soil
Moisture Wet soil looks darker than dry soil

Climate and drainage Hot humid, well drained = red; cold wet = grey

A7 32 3991 531 27 AT 516 (RS, Tty @Frayy) | IR BB (Fieett), A AHIZT (i,
), ST OREE ReifRo SREA (PR-a1), @RIbS, 7Rk 8 5 (37), 301 R, wiwmof ¢ ffsrq | 5 oed
1oz fFwria 8 toR s wier 3t IR |

J

~

X3 3 asked

(2024 A7c - 3m) (2023 A7b - 3m ) (2021 B2b - 2m )

Werite the names of textural classes in order of increasing fineness.

A6 CfR A SPROR Ty SPIE Eedt |

The 12 USDA textural classes, written from coarse to fine (increasing fineness):

( 1. Sand ) ( 2. Loamy sand) (3. Sandy loam) (4. Loam) ( 5. Silt loam ) ( 6. Silt )

C7. Sandy clay loam) CS. Clay loam) CS. Silty clay loam) (10. Sandy clay) (11. Silty clay) CIZ. Clay)

Group Textural classes

Sandy (coarse) Sand, loamy sand

Moderately coarse Sandy loam
Medium (loamy) Loam, silt loam, silt
Moderately fine Sandy clay loam, clay loam, silty clay loam

Fine (clayey) Sandy clay, silty clay, clay

52fb 35 @t @bt (I R @E: Sand, Loamy sand, Sandy loam, Loam, Silt loam,
Silt, Sandy clay loam, Clay loam, Silty clay loam, Sandy clay, Silty clay, Clay | @i ciot
(@), AR (o) 8RR (Jeber) foF gf-id weet iew |
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TX9 3x asked Marks: 2/3/5

(2023 B3b - 3m ) (2022 A4a - 2m ) (2021 B4a - 5m )

@ Compare soil air with atmospheric air.

Fifox 31 9 YRS IRF QoA A |

2023: define soil aeration and compare; 2021: compare, plus importance of soil air

Soil aeration is the process by which the soil air is exchanged with fresh atmospheric air; it keeps the oxygen
level of the soil suitable for roots and microbes.

Point Soil air Atmospheric air ‘
Nitrogen (N5) ~ 79% ~ 78-79%

Oxygen (O,) Lower: 10-20% Higher: ~ 21%

Carbon dioxide (CO,) Higher: 0.15-0.65% (even more in wet soil) Very low: = 0.04%

Water vapour Almost saturated (RH ~ 100%) Variable, usually lower

Other gases CHy, H,S, NH3, ethylene in waterlogged soil Almost none

Composition Varies with depth, season, moisture and microbial activity Fairly uniform

Continuity Discontinuous, in pores Continuous

o7 IR 8 IAST IF e ST IO HRHA I (50-20%) 8 CO, @R (0.5¢-0.9¢%), TAF I i
Ty, TR Ao Al 8 H,S U @3k %107 FIAteti I7d | IFAST O, 2’ 5%, CO, &R 0.08% '8 407 213 7 |

~
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TX10 2x asked

(2022 A4b - 4m ) (2021 B4a - 5m )

Write the importance of soil air.

Aifbs g P et |

Soil air is important because roots and soil organisms need oxygen:
Root respiration: O, gives energy for root growth and for water and nutrient uptake.

Microbial activity: aerobic microbes decompose organic matter and do nitrification.

Nutrient availability: oxidised forms of N, S, Fe and Mn are taken up well; in poor air, denitrification and loss of N
occur.

Seed germination needs O,.

Avoids toxicity: poor aeration makes toxic H,S, ethylene, Fe?* and Mn?".

Root depth and plant health: well-aerated soil gives deep roots and fewer root diseases.

Exchange of gases (CO,, N,O, CH,) with the atmosphere.

Fifoa IRF e FFrE P 8 #ffF ciNd, JHET Aferzot (154, FREGREA), Aeom ogEmes, 7 Aol
3% A7 (H,S) ot &t 263t ¢ Rigees F6i i | 91 0 el FeARERee A 8 Ry 6! 7 |
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TX11 asked once

Describe the two mechanisms of gas exchange between soil and atmosphere.

it 8 IgeceR Jey i Rfvacs qfe efferat 3671 v

Gas exchange between soil and atmosphere happens by two mechanisms:

Mechanism Meaning Cause / example
1. Mass flow Bulk movement of air as a whole, from Changes in atmospheric pressure, temperature,
(convection) high to low pressure wind, rain or irrigation water pushing air out of

pores, tillage

2. Diffusion Each gas moves separately from high to 0O, moves into the soil (low O,) and CO, moves
(main) low concentration (partial pressure), Fick’s  out (high COy)
law

Diffusion is the more important process; it needs air-filled pores, so waterlogging stops it.

g
A 6 RS <7157 AT 72N (5) ©F &I—B1, Bivwarat, B 31 Gibs FICet g SN 7 A
() IT—2fST o157 @ I (I FF IAceR e A, wfeed Jifors @ wig CO, GI T | JIAR 29T |
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TX12 asked once

@ Write the assumptions of Stokes' law.
CBIRPCTH S{ad TAIAofeeTt (el |

Stokes’ law is true only when these assumptions are met:

0 The particles are perfectly spherical, smooth and rigid.

e All particles have the same density.

9 The particles fall freely and do not touch or disturb each other (dilute suspension).

° The liquid is uniform (homogeneous) with a constant viscosity.

e The flow is laminar (streamline), no turbulence or eddies; the particle reaches a steady (terminal) velocity.

G The container is wide, so walls do not affect the fall; the particles are much larger than liquid molecules.

[ In real soil particles are not truly spherical (clay is flat), so the result is only an equivalent diameter.

GBI 0@ St U 5T A, Tyt 8 Fo6F; 7 I TAg 791 ; FUT TSI AE 8 9
SPRCE I O AL OF PTG 8 ot 7B ; 2R A (3 @R) ; e owIeR Ao @3 | IBR I T

73, O 7 Al |
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Soil Physics

Mosharraf Sir - 7 questions - asked 14% - most-asked first

Y MOST ASKED IN THIS TOPIC % |
PY1 3x asked Marks: 4/5

(2025 B2b - 4m ) (2024 B1b - 4m ) (2022 B2b - 5m )

Q Differentiate between particle density and bulk density.
N I9] @ ARIOA JACGH FF AT @Tead |

Both are densities of soil, but one counts only the solids and the other counts the whole volume.

Point Particle density (true density) Bulk density ‘
Meaning Mass of dry soil solids per unit volume of the solids only Mass of dry soil per unit total volume (solids + pores)
Formula D, =M/ Vg Dy, =M/ (Vs + Viores)
Value ~ 2.65 g/cm? (2.60-2.75) in mineral soil 1.0-1.6 g/cm?; lower than D,
Pore space Does not include pores Includes pores
Depends on ~ Mineral and organic matter composition only Structure, compaction, organic matter, texture, tillage
Variation Almost constant for a soil Changes with management (high in compacted soil)
To calculate porosity and settling (Stokes’ law) To calculate porosity, soil weight per hectare and water content

Porosity (%) = (1 -Dy/ Dp) % 100. Example: Dy, = 1.325 and D, = = 2.65 give 50%.

EEED) =1 7 = Yy TR P ©F + I WA (2l 2.0 /TR, i &) | oiiod 99 = e Aifbs ©F + @i WA (Fi
+ ), ﬂﬁbo—b%ﬂ]‘ﬂ/(ﬂﬁs BI% S A5 AT | THOA T ST eI TG (5 7 | yﬂ%m (> - Db/Dp) x o0 |

N

.
PY2 2x asked

(2025 B4b - 3m ) (2023 A6b - 3m )

Write the importance of soil temperature in agriculture.

PICo A oIt e wTed |

Soil temperature controls many processes in agriculture:

Seed germination and seedling emergence: every crop has its own best temperature.
Root growth and uptake of water and nutrients: low temperature slows them.
Microbial activity: decomposition, nitrification and N-fixation are best at 25-35 °C.
Organic matter decay and nutrient release: faster in warm soil.

Weathering and chemical reactions: speed doubles for each 10 °C rise.

Soil water: warm soil loses water by evaporation; cold soil may freeze.

Plant diseases and pests: some are active at specific temperatures.

Crop selection and sowing time depend on soil temperature; mulching and irrigation help to control it.

7 otarar Ace oFETeR, Rwed 3, sHifJ-s1fE cid, S&iEa Fe (:¢-0¢ ° G, TEE SiEe), R Wi 7164,
IR R ¢ @rl-ciiia et i@ $@ | 01 T 8 3740 o9 IR <t e |
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~

PY3 2 asked

( 2024 B2a - 2mj (2023 B2a - 2mj

What is soil structure?

s 159 (ABIFET) 2

Soil structure is the arrangement of sand, silt and clay particles into groups called aggregates (peds), which
differ in shape, size and strength.

c The particles are bound together by organic matter, clay, Fe-Al oxides, roots, fungi and bacterial gums.
Q Pores between aggregates allow movement of air and water.

e Types by shape: platy, prismatic, columnar, blocky (angular and sub-angular), granular (crumb).

o Grade: structureless (single grain or massive), weak, moderate, strong.

e Good structure (granular, crumb) means good aeration, drainage, root growth and resistance to erosion.

Texture vs structure: texture = size of particles (permanent); structure = arrangement of particles (can be improved by
organic matter and good tillage).

o 157 (GF6IF) 2Tt e, A @ Pt I veTm @ WS 1 (o1 Cof T [>T | &bl Aroet sticos
Aot (), Rrewrfoss, FermaE, 3R ¢ wamE | o7 o 8 pA 57 BFo I ; ©itt 15 31y, A 9 Fiprws 3 o
T

2
2% asked

(2024 B4b - 3m ) (2022 A5b - 3m )

o)) Write the factors affecting soil temperature (temperature fluctuation).

Fifbx oreRar FeifRosR KRR @t |

Factor Effect on soil temperature

Solar radiation More sunlight (low latitude, summer, noon) = warmer soil

Colour Dark soil absorbs more heat; light soil reflects it

Moisture content Water has high specific heat, so wet soil warms and cools slowly; dry soil changes quickly
Texture Sandy soil warms quickly (warm soil); clay holds water, so it is cold

Vegetation and mulch Cover shades the soil, keeps it cooler in summer, warmer in winter

Slope and aspect Slopes facing the sun are warmer

Altitude Higher places are cooler

Organic matter, structure, tillage = Loose, porous soil is a poor conductor; humus makes soil dark and moist

A3 ol 3 $@ s (o, 9g), AT 3 (I @ o9 eiics), ot (cout S A Ra/oret 27),
35 (A At o 79 =), WA 8 Jeb, bied s, Swol, o[ smid 8 BItsd 87 |
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~
PY5 2% asked
(2023 B1a-3m) (2021 B7 - 3m)
@ Define particle density, bulk density and porosity.
31 97, TITOA 79 8 SfRwor (D) et s |
2021: porosity of soil (short note)
Definition Dol
value
Particle density Mass of soil solids per unit volume of the solids (without pores). D, =M/ Vg ~ 265 g/crn3
(D)
Bulk density (Dy) Mass of oven-dry soil per unit total volume of soil (solids + pore space). Dy = Mg/ V, 1.0-1.6
g/cm3
Porosity (f) Percentage of total soil volume occupied by pores (air + water). f = (Vpores/ Vo) * 100 = (1 —Dy/Dp) x  30-60%
100
° Macropores (large, > 0.08 mm): drainage and aeration; more in sandy soil.
o Micropores (small, < 0.08 mm): hold water; more in clay soil.
e Sandy soil has lower total porosity (35-50%) than clay soil (40-60%).
N TG = P TRCIF ©F + FIIT TR TIOT (22.0¢) | FAFOF 999 = Al ADI ©F + @B W0 (5.0-5.9) | 7ol =
@I% SO Fo ol Bt = (5> — Db/Dp) x doo, ARG Vo-vo% | Qe Fiforo I fam G, Jiba Aifbro =16 fm G |
/
N
PY6 2x asked Marks: 4/ 6
(2023 B2b - 4m ) (2021 B3b - 6m )
Describe soil aggregates and the two structural types with diagrams.
bz wifdeed 37 Tt 91 7R 4= AoF Bepi= wTeat |
Q Answer &
Aggregate (ped) is a cluster of primary soil particles (sand, silt, clay) held together by organic matter, clay and oxides to
form a single natural unit. A clod is made artificially by tillage.
— 0000
— Bl 2323
i 0080
Platy Prismatic Columnar Blocky ranular
E horizon B, dry areas B, sodic soil B horizon A horizon
Types of soil structure with their usual horizon
Type Shape Where found Remark ‘
Granular (crumb) Small rounded grains A horizon (topsoil) Best for plant growth; high organic matter
Blocky Cubes with angular or rounded edges B horizon, humid areas Roots penetrate with moderate ease
Platy Thin horizontal plates E horizon, compacted soil Slows water and root movement
Prismatic Vertical pillars, flat top B horizon, dry areas Common in clay soils
Columnar Vertical pillars with rounded top B horizon, sodic soil High sodium, poor drainage
orifajeef et Mfba et 0o o, Tt 9 SRAIRCT WG ofF 2AFOF 7l | A4 o0 WA (A TR, TR ©ice), 37 (B
BAE), i (*oe o, =% Fifbco), PHEite 8 FAFAE (B8 W0, B B ; FARAE J1R1 (i 8 EHiea @) |
J
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PY7 asked once

"Particle density is always higher than bulk density" — explain.
"l g ST SAROA FACeH (5T @R — 1T I |

Explanation: Particle density (Dp) is the mass of solids divided by the volume of the solids only. Bulk density (Dy) is the
same mass divided by the total volume, which includes the pore spaces.

0 Total volume = volume of solids + volume of pores, so V, is always bigger than V..

e The mass is the same, so Dy, = My/V/ is always smaller than D, = M¢/V.

e Dy =D, (1- f). Since porosity f is never zero in soil (30-60%), Dy, is always less than Dp,.
o Example: D, =265 and Dy = 1.33 g/crn3 (porosity 50%).

They would be equal only if the soil had no pores at all, which does not happen in real soil.

CEED) =11 77 RO >J M eI oo <71 27, Wi WIod TACS TP WA G5 oHod <=1 | G o $id
WIFOCAH (B Y, O} 92 O SR0A 999 5913 39 | Db = Dp (5 - f), #iftco sfemot St =47 93|

Soil Organisms

Rayhan Sir - 13 questions - asked 21x - most-asked first

% MOST ASKED IN THIS TOPIC % :

)

o1 2 asked

(2025 B6a - 2m ) (2022 A7a - 3m)

Name some important genera of blue-green algae (BGA) found in Bangladesh.
AT A | Aetre-sger <[t (BGA) 97 I A a1 Tl |

Important genera (°) of blue-green algae (BGA) found in the rice fields of Bangladesh:

Anabaena Filamentous, with heterocyst; also lives in Azolla
Nostoc Beaded filaments in jelly colony

Aulosira Aulosira fertilissima: best N-fixer in rice
Tolypothrix Branched filament, heterocyst

Scytonema False branching

Calothrix Tapered filament

Cylindrospermum, Gloeotrichia, Westiellopsis Other N-fixers

Oscillatoria No heterocyst; not an N-fixer

IRATCHR ACHO Mt 7] Felre-s13e <RI ot sy, F5, weef@t (Aulosira), B,
FIRCIA, I, Pifecgrira ¢ @iRefRar | wor @E@PES iy IgF ARGIE™ WoH |
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0G2 2x asked

(2025 B6b - 4m ) (2023 B6b - 4m )

@ Differentiate between bacteria and algae.

TIOR8 CRICH q AT @Ted |
e Answer &
Point Bacteria Algae ‘
Cell type Prokaryotic Eukaryotic (except BGA, prokaryotic)
Nutrition Mostly heterotrophic; some autotrophic Autotrophic (photosynthetic)
Pigment Absent (except photosynthetic bacteria) Chlorophyll and other pigments present
Cell wall Peptidoglycan Cellulose and pectin
Size Very small (0.5-5 pm) Larger (um to cm)
Light need Not needed (most) Needed
Reproduction Binary fission, endospore Fission, fragmentation, spores, sexual gametes
Habitat Deep soil also, everywhere Soil surface, water; where light reaches
Role Decomposition, N-fixation, nitrification Add organic matter, BGA fix nitrogen, bind soil
Examples Bacillus, Rhizobium Chlorella, Anabaena

IO (AFIRSE, @RI AFerd!, 365 @, @RBIE AATreRZFIE, Wiee |t /1, Refewd &ad | [
(FeTre-T1gw =fel) ISHIRGD, TS, FRRP Wi, Qe e, @RbE Cryecsd, @ 8 9 ol &@d |
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0G3 2x asked

(2024 B7a - 1m ) (2022 A6a - 2m )

Name the organisms/microorganisms present in soil.

Fiforo PRER G/AYEIET AT @Ted |

Many organisms live in soil. Typical numbers per gram of soil are given (approx.):

Group Examples Number per g soil ‘
Bacteria Rhizobium, Azotobacter, Bacillus, Pseudomonas 108 - 10% (most)
Actinomycetes Streptomyces, Frankia 107 — 108

Fungi Aspergillus, Penicillium, mycorrhiza 10° — 10°

Algae Blue-green algae (Anabaena, Nostoc), green algae, diatoms 104~ 10°

Protozoa Amoeba, ciliates 103 - 10

Nematodes and other animals Nematodes, mites, springtails, earthworms, ants, termites, millipedes Few to many

Plant roots Roots of higher plants —

Ffoco FFERAT (FREE GFH), TFTARZID, =@, R, ISR, @IS, @l Post, $3ci, J135 8
e FITT I @ | 9 A FSco WFEHA 208-30° B, 7@F 505-50° 5 #43 < |

~

*Prepared by Mahfuz R. Shanto - agri-elite-arena.netlify.app


https://www.facebook.com/share/1ZwvZqxh2g/
https://agri-elite-arena.netlify.app/

@ Soil Science | SSC 101 - Exam Answers

06 2 asked

(2024 B7b - 5m ) (2021 B6b - 7m )

@ Classify bacteria on the basis of morphology with examples.
SIS ST PO et SrrRgpiR (e |

( On the basis of shape (morphology), bacteria are of three main types.

. .. .... x Cocci: single, diplo, chain, cluster,
g 00 0000 Bacilli: single, diplo, chain (rods)

N ’ IV\, Spiral: vibrio, spirillum, spirochaet

Shapes of bacteria

Type Shape Sub-types Examples ‘
Cocci Spherical / Micrococcus (single), Diplococcus (pair), Streptococcus (chain), Micrococcus, Sarcina, Streptococcus
oval Staphylococcus (cluster), Tetrad (4), Sarcina (cube of 8)
Bacilli Rod shaped Single rod, Diplobacilli (pair), Streptobacilli (chain), palisade Bacillus, Rhizobium, Azotobacter,
Pseudomonas, Clostridium
Spirilla = Spiral / Vibrio (comma shaped), Spirillum (rigid spiral), Spirochaete (flexible) Vibrio cholerae, Spirillum, Azospirillum
curved

Other forms: filamentous (Streptomyces, an actinomycete) and pleomorphic (Rhizobium bacteroid, Y or club shaped).

RO P FIFCERA 07 ;TR (TR, G FIICFFH, A, TR (ReRFE, @ T, TR,
SCSICOIRNIES) 8 iRfFert (Apic!, @ fofgs, PifHem) | 391 93, cwiret, Five 3t oz Wi PCO A |

~
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0G5 2x asked

(2024 B6a - 2m ) (2022 A7a - 3m )

Q Classify algae.
CfceT et e |

2022: classify algae and name important genera of BGA

Algae are simple, chlorophyll-bearing, photosynthetic organisms with no true root, stem or leaf. On the basis of pigments
and food reserve they are placed in classes.

Class Colour Soil examples ‘
Cyanophyceae (blue-green algae, BGA) Blue-green (prokaryote) Anabaena, Nostoc, Aulosira, Oscillatoria
Chlorophyceae Green Chlorella, Chlamydomonas, Chlorococcum
Bacillariophyceae (diatoms) Golden-brown Navicula, Pinnularia

Xanthophyceae Yellow-green Botrydium, Vaucheria

Phaeophyceae Brown (marine) Sargassum

Rhodophyceae Red (marine) Polysiphonia

Soil mainly contains the first four groups. BGA are most useful because they fix nitrogen.
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=
(o]e® continued
ORI FCIRRCIRTFR 79 §F | 36 00 Y a3 (fere-siqw, @ 7 wraiRar, 76F), Gty (7w,
@A i), TR (Trait), SRR (1), frewizf (Imif) 8 @irerezf (a) | [t gia 5 G
/
=

0Gs 2 asked

(2024 B6b - 4m ) (2022 A7b - 3m )

Why is BGA used as a biofertilizer?
Aetie->@ CHRIeT (5 (&P RO 930 <7 ?

e Answer &

Blue-green algae (BGA) are used as a biofertilizer, especially in rice, for these reasons:

Nitrogen fixation: heterocyst and the enzyme nitrogenase fix atmospheric N,; about 20-30 kg N/ha per season in rice.
Self-made food: they are photosynthetic, so need only light, water and CO,, with no costly food.

Growth substances: release auxin, gibberellin and vitamin B, that help rice growth.

Organic matter: when they die, they add organic matter and N, improving structure and water holding.
Reclaim saline and alkaline soils; increase availability of phosphorus.

Cheap, eco-friendly, no pollution, easy to multiply in rice fields (algalization: spreading BGA culture).

Rice fields give the warm, wet, sunny, neutral-to-alkaline condition BGA need.

Ao -1 CI1ET IF ARCGICSH B (K10 AfS (RFR G 20-00 @& N), e SceTweae 4 toff 3, -7
¢ fSBIRA 73, q@ (o1t 051 e @191 6, TRAG-FIR7 S oM S 0 =2 5181 8 ARRIF | O LACe0 (&1 BeE
TR |
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0G7 2 asked

(2023 B6a - 2m ) (2021 B7 - 3m )

Write the characteristics of blue-green algae (BGA).
Alefe->Tge CHRICeTs (3187 (et |

2021: short note on BGA

Blue-green algae (BGA) are prokaryotic, photosynthetic micro-organisms also called cyanobacteria.

—

Prokaryotic cell: no true nucleus, no mitochondria or chloroplast.

Pigments: chlorophyll-a, phycocyanin (blue) and phycoerythrin (red), so blue-green colour.

Unicellular, colonial or filamentous; cell wall of peptidoglycan with mucilage (jelly) sheath.

No flagella; filaments move by gliding.

Heterocyst: thick-walled special cell that fixes atmospheric nitrogen (nitrogenase). Akinete: resting spore.
Reproduce only asexually: binary fission, hormogonia, akinetes; no sexual reproduction.

Live in wet soil, ponds and rice fields, prefer neutral to alkaline pH (7-9) and warm temperature; need light and water.

Food reserve: cyanophycin and glycogen (not starch).

AqAeTrS-3737 ¢RI (FRAATFERT) ERTRTF 8 AR ; FIEd-a, FREFRAT 8 FRERRET AT | 9,
5% 31 [OIF JCOT; (AERIPPS W ARG N ; FAF & ([Feiem, FECAE!, SIS ; AcFo 8 (ew Fo (pH a-»)
OIC Gl |
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0Gs 2 asked

(2022 A6b - 4m ) (2021 B5b - 6m )

Differentiate: prokaryote vs eukaryote, obligate vs facultative bacteria (and symbiotic vs free-
living).

AT T RIS 8 38FIRGD, SR’ ¢ FFrthe TRoRA (93 FRIER ¢ FEE) |

1. Prokaryote vs Eukaryote

Point Prokaryote Eukaryote ‘
Nucleus No true nucleus (no nuclear membrane); DNA lies in nucleoid True nucleus with nuclear membrane
Organelles Absent (no mitochondria, chloroplast) Present

Cell size Small (0.5-5 pm) Large (10-100 pm)

DNA Single circular chromosome Many linear chromosomes

Ribosome 70S 80S

Cell wall Peptidoglycan Cellulose or chitin

Examples Bacteria, actinomycetes, blue-green algae Fungi, true algae, protozoa

2. Obligate vs Facultative bacteria

Point Obligate Facultative ‘
Meaning Can live in only one condition Can live in either condition
Obligate aerobe Needs O, (Azotobacter, Nitrobacter) —

Obligate anaerobe Killed by O, (Clostridium) —

Facultative — Live with or without O, (Bacillus, Pseudomonas, E. coli)

3. Symbiotic vs Free-living bacteria

Symbiotic Free-living (non-symbiotic)
Life Live in partnership with a host plant, both benefit Live independently in soil
N-fixation In root nodules of legumes In the soil by themselves
Examples Rhizobium, Bradyrhizobium Azotobacter, Clostridium, Beijerinckia

CAPITRT HOTPICRR fRSTFaIT @ weiiq (AR, P (RIT (WIPCEa, Fefte-STe o) ; ISR ST ¢ oy
IR (RAlF, R, EfBiter) | oRfeicsld e 3o w=wgm (O, =it 1 O, 7IS), Fpiedive 13 w[RERR Aw | [AG
IR (FceAE) Frewejbro, FeERN (SHICSIERIES) Fifbro AREGed W6 |

J

~N

0G9 asked once

Q Write the systematic position of bacteria.
TRERIFN RTINS o==H @t |

Systematic position of bacteria:
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(o]el’l continued

Level Position ‘
Domain (Woese) Bacteria

Kingdom (Whittaker) Monera (prokaryotes)

Division (older classification) Schizophyta (fission plants)

Class Schizomycetes

Order Eubacteriales (true bacteria)

Bacteria are unicellular, prokaryotic micro-organisms that multiply mostly by binary fission.

JIFORIF oRFA: (Gitazd Bacteria, sk (Rewd) Monera (ceismifish), s@tat cifdfianet ffexm Schizophyta, 3
Schizomycetes, 3+ Eubacteriales | 43t 935S, eiiFifFss wq@, Ko 3R/ 3@ |

=
0G10 asked once

2025 B7b - 5m

Q Describe the different heterotrophic bacteria with examples.
RfSq BIGR TFOHA Ttz 39t T |

Heterotrophic bacteria get carbon and energy from organic compounds (they cannot make food from CO,). Most soil

bacteria are heterotrophic.

Group Role Examples ‘
Saprophytic Decompose dead plants, animals; Bacillus, Pseudomonas, Clostridium, Cellulomonas (cellulose
(decomposers) release nutrients decomposer)

Symbiotic N-fixers Fix N, in root nodules of legumes Rhizobium, Bradyrhizobium (Frankia in Alnus)

Free-living N-fixers Fix N, without host Azotobacter (aerobic), Beijerinckia, Clostridium pasteurianum

(anaerobic), Azospirillum (associative)

Ammonifiers Convert protein to NH4+ Bacillus, Pseudomonas
Denitrifiers NO;™ to N gas (N loss) Pseudomonas, Bacillus
Parasitic (pathogens) Cause plant disease Agrobacterium (crown gall), Xanthomonas oryzae (bacterial blight of

rice), Ralstonia (wilt)

(BIAGR JIRFCOFII o @ (AT 47 8 M (| 3 AeepreiZB (Jifer, Froceramr), RiGiR ARGey-13w
(FRCeRF), FEEA FNIFS (SHICSICORIIE, PAGOA), WiATTPRIE, TARGPRIE ¢ A& (WARIICERI) 0 A |

0G11 asked once

Q Classify bacteria on the basis of physiology (nutrition) with examples.
/117791 fefero JFERAE el Srrea >R =fed |

Physiological classification is based on how bacteria get their carbon and energy (nutrition), and on their need for oxygen
and temperature.

~N
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Group Carbon / energy source Examples ‘
Photoautotroph CO, + light energy Purple and green sulphur bacteria, cyanobacteria (BGA)
Chemoautotroph CO, + energy from oxidising Nitrosomonas (NH, " to NO,"), Nitrobacter (NO,™ to NO5"), Thiobacillus (S

inorganic compounds
inorgani pou to SO), Ferrobacillus (Fe?* to Fe3")

Heterotroph: Organic carbon from dead matter Bacillus, Pseudomonas, Clostridium
saprophytic

Heterotroph: Living host Agrobacterium tumefaciens, Xanthomonas
parasitic

Heterotroph: Host plant; gives N in return Rhizobium (legume)

symbiotic

By oxygen need: aerobic (Azotobacter), anaerobic (Clostridium), facultative (Bacillus). By temperature: psychrophilic (cold),
mesophilic (moderate; most soil bacteria), thermophilic (hot).

HRFFOR (f2) Fforo TIFERR: TSI (FOINBET: S-S I ; GFAABIG: ARG, ARGRIE,
ARIIHEA) 8 eSS (STeaireiRbs: ey ; 781 sraRieERa ; Rrd: 3eeRam) | ofEeed wEiE ISR, SRS s
FIPICHS |

N
0G12 asked once

2021 B5a - 3m

@ Classify soil organisms.
1o G et S |

Soil organisms are placed in two kingdoms:

Group Sub-group Examples ‘
Soil flora (plants) Micro-flora Bacteria, actinomycetes, fungi, algae

Macro-flora Roots of higher plants
Soil fauna (animals) Micro-fauna Protozoa, nematodes

Meso-fauna Mites, springtails

Macro-fauna Earthworms, ants, termites, millipedes, beetles, moles, rodents

By food: autotrophs (make food from CO,: algae, some bacteria) and heterotrophs (use organic food: most bacteria, fungi, protozoa,

animals).

aifbs & 72 eieet: Bfew (Gpiat: T, Wi, wars, o, Fop) ¢ @il (T4 @i, oS, A5, @,
TSROPHR Rogif) | Ay S Tl (C1are, g TIOR8 AFceld (GRSl TRHGR, =alF) |

J

0G13 asked once

@ Write the systematic position of Azotobacter.
SICSICORITEES IR0 SR @l |

Azotobacter is an aerobic, free-living, nitrogen-fixing bacterium. Systematic position:

~
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=
continued

Domain Bacteria

Kingdom Monera (Bacteria)

Phylum Proteobacteria

Class Gammaproteobacteria

Order Pseudomonadales

Family Azotobacteraceae (Pseudomonadaceae)

Genus Azotobacter

Species A. chroococcum, A. vinelandii

It is an oval to round, Gram-negative rod that fixes nitrogen without a host plant and is used as

a biofertilizer for non-legume crops.

f SCSETIE 2T TS, O AR TR | SR (Ol |
Bacteria, sk Monera, ®13a® Proteobacteria, $5 Gammaproteobacteria, 3f
Pseudomonadales, 4 Azotobacter, #@ifo A. chroococcum | it te=eis Red
JIREF A |

e _

J

Plant Nutrition

Mamun Sir - 6 questions - asked 17x - most-asked first

~
% MOST ASKED IN THIS TOPIC %
Nl *kk  5x asked Marks: 2/3/5
(2025 A3b - 5m ) (2024 A2b - 3m ) (2023 B4b - 3m) (2022 A2a - 2m ) (2021 A2a - 3m)
Werite the available forms and sources of essential plant nutrient elements.
SR ORI 78 SoWITd AT Tl 8 B (@04l |
2024: available forms of micronutrients; 2023: classify macronutrients with available forms
‘ Answer &
17 essential elements. Carbon, hydrogen and oxygen come from air and water; the other 14
come from the soil (minerals, organic matter, fertilizer).
y,
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o\
N continued
Class Element Available form Main source ‘
Macro (structural) @ CO, Air
H, O H,0, O, ‘Water, air
Primary macro N NO;~, NH4+ Organic matter, urea, N-fixation
B . . .
P H,PO,", HPO, Apatite, organic matter, TSP
K K+ Feldspar, mica, MoP
Secondary macro Ca CaZ* Calcite, dolomite, gypsum
Mg Mg2+ Dolomite, biotite, hornblende
S 50427 Organic matter, gypsum, pyrite
Micro Fe Fe2* (Fe3+) Hematite, biotite
Mn Mn2* Pyrolusite, MnO,
Zn 7n2* Sphalerite, zinc sulphate
Cu cu2t Chalcopyrite, copper sulphate
B H3BO;, H,BO;™ (borate) Tourmaline, borax
Mo M0042’ Molybdenite, sodium molybdate
Cl cr Salts, rain
Ni Ni2t Soil minerals
Micronutrient forms (2024): Fe2+, Mn2+, Zn2+, Cu2+, H3BOj3/borate, M0042_, Cl, Ni2". Macronutrients (2023): N, P, K (primary);
Ca, Mg, S (secondary), plus C, H, O.
e
>af5 wore R SmmA: C, H, O Irom-+ifd (I ; At A6 (i | o Fvt: N - NO /NH,*, P >
H,PO,7HPO,*", K - K*, Ca » Ca**, Mg -» Mg*, S - SO, Fe —» Fe?*, Mn - Mn?*, Zn — Zn?*, Cu - Cu?', B
— H;BO3, Mo — MoO,?, Cl — CI™ | &: 31y, #iifd, #ifo7 4fqer, o7 s ¢ 713 |
A\
J

N
NU2 ax asked

(2025 A4a - 3m ) (2024 B3a - 3m ) (2023 B3a - 3m ) (2021 A2b - 3m )

Write the functions of N, P, K, S, Zn and B in plants.
B N, P, K, S, Zn 8 B 93 Fie7 @4t |

Element Two main functions ‘

N 1) Part of amino acids, protein, chlorophyll, nucleic acids. 2) Promotes vegetative growth, dark green leaves.

P 1) Part of ATP (energy), nucleic acids, phospholipids. 2) Promotes root growth, flowering, seed formation and early maturity.

K 1) Activates many enzymes. 2) Controls stomata opening and water balance; makes plant strong and disease resistant; moves sugar.
S 1) Part of amino acids cysteine and methionine, vitamins, coenzyme A. 2) Helps chlorophyll formation, oil synthesis (mustard) and

nodule formation.
Zn 1) Activator of enzymes (carbonic anhydrase). 2) Needed for auxin (IAA) and protein synthesis.

B 1) Cell wall formation and cell division. 2) Pollen germination, fruit setting and sugar movement.
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N
W\ continued
N: c@iif5d 8 IR o, oiited e | P: ATP @ RS wnifiies e, Fies 8 3a-3a o857 | K: o759 Afiery
31, oy ¢ M R, @ 2fd@ | S: BFreb3a-Rftefa, @i s @ 154 1 Zn: o sferg, o ¢ @iftq tofd | B:
DI, ARNE TFETR 8 P < |
J

’
3 asked

(2024 A2a - 3m ) (2022 A2b - 4m ) (2021 B7 - 3m )

Differentiate between macronutrients and micronutrients.
et 8 /3@t AfE SAmTs qoa AR @ |

2024: any six points; 2021: short note

Point Macronutrients Micronutrients ‘
Amount needed Large (more than 0.1% of dry weight, 1000 mg/kg or more) Small (less than 100 mg/kg dry weight)

Number 9:C,H,O, N, P K, Ca, Mg, S 8: Fe, Mn, Zn, Cu, B, Mo, Cl, Ni

Also called Major elements Trace elements, minor elements

Fertilizer dose Kilograms per hectare Grams to few kg per hectare

Main role Structure of cell, protein, energy, water balance Enzyme activators, electron transfer, hormones
Deficiency—toxicity range = Wide; toxicity is rare Very narrow; over-dose is toxic

Essentiality Equally essential Equally essential (only the amount is small)
Deficiency example N: yellow old leaves; P: purple colour Zn: khaira of rice; B: hollow stem

et sffE (C, H, O, N, P, K, Ca, Mg, S) *ifg G St (et $oiad 0.5%-43 @) (1, 3 &fe/ <5 oo <3|
Fiet #ff# (Fe, Mn, Zn, Cu, B, Mo, Cl, Ni) 33 &g @itet, 39-3f3 T34 513, Gt ficet Raferat =311 4R 43R 191 wefd |

J
~
NU4 2x asked
(2025 A3a - 1m ) (2023 B4a - 3m )
What are essential plant nutrient elements? Write the criteria of essentiality.
oI Sfew #ifE SAME F ? FOIPIFOR NG @A |
o Answer &
Essential plant nutrient elements are those chemical elements that plants need to complete their life cycle, and whose
function cannot be done by any other element. — Arnon and Stout, 1939
Criteria of essentiality (*1$):
° Without the element the plant cannot complete its life cycle (vegetative and reproductive stages).
Q The function of the element cannot be replaced by another element.
0 The element must be directly involved in plant metabolism (nutrition), not by only removing a harmful condition of soil.
° Its deficiency gives a specific symptom, which is cured only by supplying that element.
Count: 17 essential elements (9 macro + 8 micro).
CEE) oI BoAmIA T 3 =S Bfew A 4 00 A Al | S () eI Gk 71 =3 A, () T T O e
IO A L, (90) T SErE [ feo, (8) e TeR-T% 8 Of @3 93 TAMIER MR | @16 >af6 (AT 8 BITB, 5505) |
J
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NUS 2x asked

[2024 B3b - 3m) (2021 A2c - 3m)

Where does chlorosis start (older or younger leaves) in N and S deficiency? Explain.
N 8 S 93 WeIq FIEIRPT [l ql P Ao e (7t (77 ? [ S |

Chlorosis is the yellowing of leaves because chlorophyll is not formed, usually from deficiency
of a nutrient.

Where chlorosis first appears depends on the mobility (+fe%=Te) of the nutrient inside the plant:

Element Mobility in plant Chlorosis first on Reason
N Mobile Older (lower) leaves; tip The plant moves N from old leaves to
first, V-shaped young growing leaves
S Immobile (not easily Younger (upper) leaves; S stays in old leaves, so young leaves
moved) uniform yellow starve

[ N and S symptoms look alike, so check the leaf age: N = old leaves, S = young leaves.

I T @I J I ~ATo! T 8T | AIRGISA AZF J&F BB FICO A, OIR
eI(q AT (fABF) ol Sicsl e R | FETPIF Heiibel PICO A Al, 0% Tl b (Tic=) ot oiee

T |

\

NUS asked once

Write two deficiency symptoms each of S, Zn and B.
S, Zn ¢ B g3 weiR&iq0 9fb $F T @4l |

Element Deficiency symptoms (two each)

S 1) Yellowing (chlorosis) of young leaves, whole leaf pale. 2) Stunted growth, thin stem, late maturity.

Zn 1) Interveinal chlorosis, small leaves (little leaf), short internodes (rosette). 2) Khaira disease in rice
(brown rusty spots, stunted); white bud in maize.

B 1) Death of growing tip (terminal bud), thick brittle leaves. 2) Hollow or cracked stem, poor
flowering and fruit setting (sterility); e.g. heart rot of beet, hollow stem of cauliflower.

S WeIT b Aol FIFICT W 8 oMz O R | ZNn ToIR Aot (=16, 36 ik, i <731 @il 3
QORI Wt T @t IR | B 1ol Tott /e [, e oAt I 1B =, TeI- (500! 43 7 |
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Soil Fertility, Productivity and Fertilizers

Shahadat Sir - 6 questions - asked 8% - most-asked first

|

Y MOST ASKED IN THIS TOPIC %
FT1 R ae 3x asked Marks: 3/4/5

(2025 B5a - 3m ) (2023 BSb - 4m ) (2021 A7b - 5m )

@ Differentiate between soil fertility and soil productivity.
Fifta B0t 8 B AT Fxy AT @ |

( Soil fertility is the capacity of a soil to supply essential plant nutrients in adequate amounts and in balanced proportion.
( Soil productivity is the capacity of a soil to produce crops (yield per unit area) under a specified system of management.

Point Fertility Productivity ‘
Meaning Nutrient supplying power Crop producing power

Nature Inherent (potential) capacity Actual output

Depends on Nutrient content and balance only Fertility + water, climate, drainage, pests, variety, management

Scope Narrow; one part of productivity Broad; includes fertility

Measured by Soil test (nutrient content) Crop yield (kg/ha)

Relation A fertile soil may not be productive A productive soil is generally fertile

S4F0! 0T FiEF 1ie @ S +ffE (SoNAR 0! (B 0! | S simAero! e A IRFATR T FACER 0! (4FO
o) | TE0! TATTNTOR GHB Bt ; TRATTNTOR A1, TR, G-I 8 IIFAS I |

/

~

FT2 asked once

Q Write the phosphatic fertilizers used in Bangladesh with formula and nutrient content.
LT IO TV S A, PO 8 +4fF SHAMICs AT (e |

Fertilizer Formula Nutrient content ‘
TSP (Triple super phosphate) Ca(H,PO,),-H,0 46% P,05 (~ 20% P); also Ca

DAP (Diammonium phosphate) (NH,4),HPO, 18% N and 46% P,05 (~ 20% P)

SSP (Single super phosphate) Ca(H,POy), + CaSO, 16-20% P,05 (~ 8-9% P); # 12% S, Ca

Rock phosphate Ca3(POy), / apatite 25-30% P,Og (slow, for acid soil)

P =P,05 x 0.436. TSP is the main P fertilizer in Bangladesh; DAP is also common.

p—

3 Tt AR: gt Ca(H,PO,),'Ho0 (89% P,0Os, 8l 20% P), f&af* (NH,),HPO, (5v% N + 8v%
P,Ox), @193 (5v-20% P,Os, 7 S 8 Ca) 8 I35 TT0 (:¢-90% P,0O:) | P = P,Og x 0.80v |
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~

FT3 asked once

@ Write six fertilizers used in Bangladesh with formula and nutrient content.
JRACTCT FI0 =D G A1, RO 8 5ifE SR A @Tedt |

Fertilizer Formula Nutrient content

Urea CO(NH,), 46% N

TSP Ca(H,POy),-H,0 46% P05 (= 20% P)

MoP (Muriate of potash) KCl 60% K50 (» 50% K)

Gypsum CaS0O,4-2H,0 ~ 18% S, 23% Ca

Zinc sulphate ZnSO4-H,0 / ZnSO4-7H,0 36% Zn (monohydrate) / ~# 22% Zn (heptahydrate)
Borax Na,B,0,-10H,0 ~11% B

DAP (NH,4),HPO4 18% N, 46% P,05

Ammonium sulphate (NH,4),S0,4 21% N, 24% S

=M A= TR (8L% N), B (8v% P,O5), st KCl (vo% K,0), &y CaSO,2H,0
(56% S), f&iiF AT (0v% Zn FARIZE?) 8 AR Na,B,0,10H,0 (5% B) | {64 ¢ wyicaifazm st
JIP A |

J

~

FT4 asked once

Differentiate between manures and fertilizers.

TR (TIASF) 8 IRAF AIER qey LT @t |

Point Manure Fertilizer

Origin Organic: dung, compost, green manure, residues Inorganic (chemical), made in factory
Nutrient content Low and variable; many nutrients including micronutrients High and known (e.g. urea 46% N)
Quantity used Large (tons per hectare) Small (kg per hectare)

Nutrient release Slow, long lasting (residual effect) Fast, quick effect

Organic matter Adds humus, improves structure and water holding Adds none; may harm soil if overused
Soil life Feeds microbes Little effect on microbes

Handling and cost = Bulky, hard to carry and store Easy to carry, store and apply; costly

?WI?I(CW, FCHIFD, TS MF) SIS S0, #ffF 39 g o 47079, A =iy, @R +{f{a1 aes, 7163 o
o @ 157 Bgo | IFATE A FIFAAR Cof, A @ ¢ e, wo e 6, g e, 75 (o) md @t I At |

/
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Y
FT5 asked once
@ Werite the nitrogenous fertilizers used in Bangladesh.

AT IO ARGICSAIS R (wTel |

e Answer ™
Fertilizer Formula N content
Urea CO(NHy), 46% N (most used)

Ammonium sulphate (NH,4),SO4 21% N +24% S
DAP (NH,),HPO, 18% N + 46% P,0s
Ammonium nitrate NH,4NOg 33-34% N
Ammonium chloride NH,CI 26% N
Urea is the main N fertilizer of Bangladesh (also as urea super granule, USG, placed deep in rice fields).
Jieerioned aidiced S1iE: 38R CO(NH,), (8v% N, SRebe @R 330), ST sieet (0%
N, 8% S), B4 (50% N) 8 S A3EE (00-08% N) | &ita T8 PoifF apifaes (USG) fei
A Y |
J
N
FT6 asked once
"A fertile soil may not be productive" — explain.
"$43 A1 TAWTNE At 0o AR — I A |

@ Answer

Explanation: Fertility only means the soil has enough nutrients. A crop also needs water, air, suitable

temperature, no toxic substance and good management. If any one is wrong, a fertile soil gives a poor yield.

@ Drought or waterlogging: nutrients are there but roots cannot use them.

a Salinity or alkalinity: salts stop water uptake (coastal fertile alluvium, but saline).

e Toxic substances: high Al, Fe?", H,S harm roots.

o Poor aeration, hard pan, shallow depth or compaction.

e Unsuitable climate or temperature; pests, diseases and weeds.

e Poor management: no irrigation, wrong crop or variety, late sowing.

[ Example: A fertile delta soil in the coast has plenty of N, P, K but is saline in the dry season, so rice yield is low.

39 Ao +ifE AT 471 1 TETTol, TRAeo!, [ s, ARt fTErE, afoge SRiedt, Qo
3 g IFA! AT T I | OfR TIF Fifo SATTTE dfe IO A, @ GoPeeR TR 837 Aferifo |
)
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%, Last-Night Revision - ¢f3 3ito3 f{fe™q (4%t 13 01 363 0 e)

D Concept of Soil Science 15x asked CS1- CS2 - CS4 - CS3 - CS5
Pedological definition (natural body, horizons). Volume: mineral 45, organic 5, water 25, air 25. Branches:
pedology and edaphology. Six ecosystem functions.

D Rocks and Minerals 8x asked RM1 - RM3 - RM2 - RM6 - RM4 - RM5
Rock = aggregate of minerals; mineral = definite formula and crystal. Igneous, sedimentary, metamorphic.
Quartz SiO2 (H7). Pyroxene single chain, amphibole double chain. Bangladesh: 80% floodplain.

D Weathering 11x asked WE2 - WE1 - WE3 - WE4
Physical (temperature, frost, water, abrasion), chemical (hydrolysis, hydration, oxidation, reduction,
carbonation, solution), biological. Exfoliation = onion-skin peeling.

D Soil Forming Factors and Processes 18 asked FM1 - FM4 - FM2 - FM3 - FM5 - FM6 - FM8 - FM9 - FM10 - FM7
S =1(Cl, O, R, P, T). Active: climate + organisms. Passive: parent material, relief, time. Processes: addition,
loss, translocation, transformation. Podzol: cool, E horizon; laterite: hot, Fe-Al.

D Soil Profile 6x asked PR1 - PR3 - PR2
O, A, E, B, C, R. Eluviation = out of E; illuviation = into B. Ap = ploughed A. Transitional AB, BC; mixed
E/B.

D Soil Texture, Colour and Air 37X asked TX1 - TX4 - TX2 - TX8 - TX5 - TX6 - TX3 - TX12 - TX7 - TX9 - TX10 - TX11
USDA: sand 2-0.05, silt 0.05-0.002, clay below 0.002 mm. 12 textural classes. Stokes: v = 2r2(ps—pl)g / 9n.
Soil air: less 02, more CO2. Gas exchange: mass flow and diffusion.

D Soil Physics 14x asked PY1 - PY5 - PY7 - PY3 - PY6 - PY2 - PY4
Dp =~ 2.65, Db 1.0-1.6; porosity = (1 — Db/Dp) % 100. Structure: platy, prismatic, columnar, blocky, granular.
Temperature factors: radiation, colour, moisture, texture, cover.

D Soil Organisms 21x asked OG3 - 0G12 - OG8 - OGY9 - 0G13 - 0G4 - OG11 - 0G10 - OG5 - OG1 - 0G6 - OG7 - 0G2
Cocci, bacilli, spirilla. Auto/heterotrophs. Symbiotic Rhizobium, free-living Azotobacter. BGA: Anabaena,
Nostoc, Aulosira; heterocyst; 20—30 kg N/ha.

D Plant Nutrition 17x asked NU1 - NU2 - NU3 - NU4 - NU5 - NU6
17 essential elements (9 macro, 8 micro). Forms: NO3, NH4, H2PO4, K, SO4, Zn2+, H3BO3. N mobile (old
leaf chlorosis), S immobile (young leaf).

D Fertility, Productivity and Fertilizers 8x asked FT1 - FT6 - FT2 - FT5 - FT3 - FT4
Fertility = nutrient supply; productivity = yield. Urea 46% N; TSP 46% P205; MoP 60% K20; DAP 18-46;
gypsum 18% S; borax 11% B.

More notes and updates

Scan the QR code or tap the link in the footer to visit https://agri-elite-
arena.netlify.app

Best of luck for the exam!
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	Concept of Soil Science
	CS1 Define soil from the pedological point of view.
	CS2 What are the major components of mineral surface soil? Show them diagrammatically (volume basis) and write the functions of each.
	CS3 Write the major functions of soil in the ecosystem.
	CS4 What is soil science? Enlist its branches.
	CS5 How does soil support plant growth?

	Rocks and Minerals
	RM1 Differentiate between rocks and minerals.
	RM2 Define minerals. Write the characteristics of mica and quartz.
	RM3 Define rocks. Classify rocks according to genesis and structure with examples.
	RM4 Differentiate between pyroxenes and amphiboles.
	RM5 Define geology. Mention the geographic (geological) characteristics of Bangladesh.
	RM6 Write the name and formula of eight important soil-forming minerals.

	Weathering
	WE1 Describe the principal agents/processes of chemical weathering.
	WE2 Define weathering. Enlist its agents / types and the factors affecting it.
	WE3 Describe physical weathering: its processes and agents (including water as an agent).
	WE4 What is exfoliation?

	Soil Forming Factors and Processes
	FM1 Write about the fundamental soil-forming processes.
	FM2 Write Jenny's equation (CLORPT) of soil formation.
	FM3 Write the active factors of soil formation.
	FM4 Differentiate between podzolization and laterization.
	FM5 Write the passive factors of soil formation.
	FM6 What is soil formation (pedogenesis)?
	FM7 Short notes (any two): laterization, calcification, pedoturbation.
	FM8 Write about zonal and intrazonal pedogenic processes.
	FM9 Describe the podsolization process.
	FM10 Differentiate between salinization and solonization.

	Soil Profile
	PR1 Draw and label an ideal soil profile.
	PR2 Distinguish between eluviation and illuviation.
	PR3 Define soil profile, horizons (master, transitional, mixed, AP), eluviation and illuviation.

	Soil Texture, Colour and Air
	TX1 Define soil particle and soil separate.
	TX2 Define soil texture.
	TX3 Write Stokes' law.
	TX4 Classify soil separates according to USDA (and MTFS/ISSS system).
	TX5 Write the importance of soil texture in agriculture.
	TX6 Write the properties of sand, silt and clay particles.
	TX7 Define soil colour and write its causes.
	TX8 Write the names of textural classes in order of increasing fineness.
	TX9 Compare soil air with atmospheric air.
	TX10 Write the importance of soil air.
	TX11 Describe the two mechanisms of gas exchange between soil and atmosphere.
	TX12 Write the assumptions of Stokes' law.

	Soil Physics
	PY1 Differentiate between particle density and bulk density.
	PY2 Write the importance of soil temperature in agriculture.
	PY3 What is soil structure?
	PY4 Write the factors affecting soil temperature (temperature fluctuation).
	PY5 Define particle density, bulk density and porosity.
	PY6 Describe soil aggregates and the two structural types with diagrams.
	PY7 "Particle density is always higher than bulk density" — explain.

	Soil Organisms
	OG1 Name some important genera of blue-green algae (BGA) found in Bangladesh.
	OG2 Differentiate between bacteria and algae.
	OG3 Name the organisms/microorganisms present in soil.
	OG4 Classify bacteria on the basis of morphology with examples.
	OG5 Classify algae.
	OG6 Why is BGA used as a biofertilizer?
	OG7 Write the characteristics of blue-green algae (BGA).
	OG8 Differentiate: prokaryote vs eukaryote, obligate vs facultative bacteria (and symbiotic vs free-living).
	OG9 Write the systematic position of bacteria.
	OG10 Describe the different heterotrophic bacteria with examples.
	OG11 Classify bacteria on the basis of physiology (nutrition) with examples.
	OG12 Classify soil organisms.
	OG13 Write the systematic position of Azotobacter.

	Plant Nutrition
	NU1 Write the available forms and sources of essential plant nutrient elements.
	NU2 Write the functions of N, P, K, S, Zn and B in plants.
	NU3 Differentiate between macronutrients and micronutrients.
	NU4 What are essential plant nutrient elements? Write the criteria of essentiality.
	NU5 Where does chlorosis start (older or younger leaves) in N and S deficiency? Explain.
	NU6 Write two deficiency symptoms each of S, Zn and B.

	Soil Fertility, Productivity and Fertilizers
	FT1 Differentiate between soil fertility and soil productivity.
	FT2 Write the phosphatic fertilizers used in Bangladesh with formula and nutrient content.
	FT3 Write six fertilizers used in Bangladesh with formula and nutrient content.
	FT4 Differentiate between manures and fertilizers.
	FT5 Write the nitrogenous fertilizers used in Bangladesh.
	FT6 "A fertile soil may not be productive" — explain.


