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Nole: 1. Solve ANY EIGHT questions from SECTION “A”. :
2. All questions from SECTION “g» are compulsory. i
3. All questions: carry equal marks. l

4. Draw neat diagrams wherever fecessary.,

SECTION ‘A’
Q.1 Describe in detail wechanisms of nutrient transport from soil (

Ans: Theze are generally three ways in which nutrients ionsi:
. 1

root surtace. ‘

1) Mass flow 2} Diffusjon 3) Root interception. i

1) Mass flow.- Mass flow occurs when plant nutrient jong !

substances are transported in (he flow of waler lo_the rodf
e ——— |

lranspiralional *vater uptake by the plants. Some mass [low ca

plant. (4 Marks)

n soil may reach the

md othier dissolved
i ®

that results from

L also take place in

iesponse Lo evaporation and percolation of soil wrler, ]
S

2) Diffusion:~ Diffusion occurs whe,

i i moves from an area

to one ol low concentration. Most of PP and I move Lo the root b

roots absorb nutrents from the Swrrounding sojl solution, (he puyy

the root‘surface decreases compared (o the bulk snil solytion concer

nutrient concentiatjon gradicnt is established that causes fons 1o dif

root. |!
Ny soil factors influence nutrient diffusion in soil, Fick'sé
relationship, ;
dC/dt =De, A, dC/dx |
where  dCdt = ryee ol diffusion (change illC(mc‘.'Cwilhtini

De = effective dilfusion coefficient
{‘\  Gross-sectional arca through which the jong
dCidx = cancenteation gradient 1
i
{
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r high concentration
| diffusion. As plant
iz-nt concentralion of
ration. Therefore, a

5¢ toward the plant

rL:m' describes his

1)

Tuse
1




i i
Ficl’s law shi};s that the rate of ditfusion is proporti

3) Root inte

and soil surfac &5 retaining ad
S0 A e
these jons occ = tons ocdirs by a o contact exchange mechan
hmrs may exq iange Wil with
bccnuse of th .mtu
by clectrostat

oscillation v

Q.2 Definc soil
Ans:

Soil Fcrtilil; tvaluation: The assessment of nutrient supplying capacity of

| :
ional to the concentratlons gra‘d\ent.

i ign
s the oot System develops 2 and exploits MO soil, soﬁw

sorbed ions are exposed 10 thg’rggl_ﬂ_‘,'lsﬁﬁnd absorption o=f i

e(l 1o the surface of root
S -

rq ’ptmn - Al

»xchange mechanism. lons '\nach

mns held on the surf‘ar.c of clays, and orgamc MIS

nate contact that exists between roots and soil particles. The jons held

. forces at these sites tend to Wﬂxmqmm\_\'gMHJe When the

olumes of two ions overlap, the ions exchange places.

lerhhlv evaluation. Enlist different metiod of suil fertility evaluation
" a soil is

called soil fe lllll\' evaluation. (1 Marks)

The \fgrious methods to evaluate soil fertility are classified as follows
Methods : !Chcmwnl 1D) Biological II1)V isual symptoms (1 1 Marks for each)
1) Chemxml mclhods 11) Biologieal methods : ) Visual synipiom
A) Soil nnal isis A) Using higher plants method :
1) Total nutfgent analysis 1) Neubauer seedling 1. Ycllowing
2} Avail. nuftient analysis 2) Pot culturc experiments 2. Purling

3) Rapid soi
B) P'lant sy
1) roldle!q

ltextml, ) Field experiments 3. Local necrosis
lysis 4) Mitscherlich pot culturz 4. Stunting
ental analysis. method

a) Crop log fechnique 5) Jenny pot culture test
b) 'A' Vi xludechmque 6) Sunflower pot culture
2) Tissue 1e;.'ting technique for boron

Q.3 Writeimp
Ans: 1. The so
showin

having,

B) Using micro-organisms
1) Azotobacter
2) Aspergillus niger
3) Cumninghamella plaque
method
rtance of plL in plant nutrition (0.5 Marks cach)

pH or soil reaction is the chemical properties/characteristics of the soil

the degree of acidity, alkalinity or neutral condition of soil. The pH is

-.:,_,..p._a“g._-__.‘. e

wany roles in crop production and particulacly in plant nutrition,

2. It signjficantly influcnees other chemical os well as biological properties and also

affect

he availability of most of the chemical elements of importance to plants and
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Q4

Ans:

microbes.
3, The soil pH greatly affects the solubility of minerals.
4. The soil pH determines the amount g type of nutrient cleme
5. Eg: In strongly acidic seils (pH 4-5) usually bave high and
soluble Al-and Mn.

Lavailability in soils.

oxic concentration of

6. The soil pH also influences plant gyowil; by the effect of pld 0F1 activily of beneficial

microorganisms.
7. Soil pH afiects the mobility of many pollutants in soil by influl

biochemical breakdown, their solubility and adsorption to coll

ncit:g the rate of their
ids.

8. Better nutrient availability found at neutral pH {6.5-7.5) like Il, P, K, S, Ca, Mg but’

in low pH acid soil toxicity of Fe, Al, Ma etc., and deficiency|

saline and alkaline soils Fe, Mn, Zn and Cu may be deﬁcif::

1)

mare.

pl P, Mo cte. while in

it. Mo availability is

§
:
4 ; I
9. It helps in recommendation of soil amendments and fertilizer i

iplications.

10. It is a good guide for predicting which plant nutricnts arc likel$ o be deficient.

11. Tt determines the microbial activity and the rate of decompositipn.

|

affected by soil pl. 1
Write short nates on (ANY TWO) "
i) Fertilizer Control Order [FCO]: (2 Marks) '
. The government of India passed the FERTILIZER'
[FCOJ on 28" of April, 1957 in cxercise of the power conferred b
essential comumodities act of 1955, This order is intended 1o regl
distribution and supply of the fertilizers in India 4t a control cosL. 1
from May 18" 1957. It is revised in 1985 with effect from 25-9- 1!
of India hus delzgated to powers to state Governments (o impleme
The Government of India (GOI) also passed the Fertili
(FMOY) on 31% December, 1960 in order to regulate (he interstate n

and the export of ferlilizers which came into force wigly effcet fron

ii) Visual diagr osis deficicney symptoms (0.5 Marks cach)

. Availability and mobility of both macro and micro nutrichts in soil is preatly

{COMNTROL ORDER
rilhc section III of the .
!alc the manufacture,
his has been effective
!35. The Government

the order.

i
ipr Movement Order
bvement of fertilizers

1-1-1961.

—
—_

1. Chlarosis (Yellowing) : Centralized yellowing of ol lcav%
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or all leaves may



| r logging or
’ though it may also indicate old age, walter 10E8

H {+4
. of the nature leaves 1S som Kb e
is a symptom of 2 deficiency of Fe, 5

indicate deficiency of N ot 5 i of P or Mg
lack of light. Chlorosis of P

" 1S
deficiencyf! Interveinal chloros!

g 1 \ .
{imes Zn gf Ca. A1 dark colour with a
2. Purling (fjccumulation of antlocyanin pigments) 3 AD overal] 8

. i also occure in Al
¢ of red tints is the common sign of P deficiency. 1t €40 <

purple, bl
toxicity aftd draught.

ins ves
. K anaitswe 3 ols OF margins on lea
1msis (death of tissue) : Necrosis of patches of spol

3. Laocal ne

| an qlso result

|
from drou

3 K deficicucy, saltdamage of some times Mn deficiency- It

is a sign B i . L)
S AEEL] el Ty w619

it of frost.

o autric i ;. It is
4. Sluming! Overall stunting (reduced growth) is a Sign of all nutrients disorders
hardest tdldetect unless narmal plants are neatby for comparison. Acute stunting of

growing joints produce distinet growth patterns character of certain deficiency: n

deficiencyl produces ‘little leal’ and reseiting. B deficiency commonly kills the

B i A £ ol ~—rT—~_-r‘-.-~‘ — e Sl -g“ Lisflict &
growing {f int. FEHIC] TH ‘_l':l@_.g. \‘,}\r-.-_,’ L e rE TR R et | :'v]_‘ﬂ‘
iii) Micronufpient Fertilizers (2 Marks) W BRI ety

! ; . . . s
Mikronutrients are lhose which required by plants in very minute quanlities by
plants but thliy have equal role as {hat of primary nutrients. They govern most of the

physiologica l:‘s well as biochemical réactions of plant growth and development. The
most imporfnt micronutrients are iron, manganese, zine, copper, molybdenum,

chilorine, bor{ln and nickel, The fertilizers carrying micronuirients are;,

A. Fe carryi ‘ g fertilizers D. Boron carrying fertilizers

1. Ferrous su&phme (19.0% Fe) 1. Borax (11.0% B)

2. Ferric sul Ilate (23.0% Fe) 2. Boric acid (I’IJ‘ 0% B)

3. Ferrous affimonium sulphate (29,0%T¢) 3, Sodium tetra borate (14.0% B)

4. Ferric & | {mus oxide (70 & 77.0% Fe) 4. Borosite (21.0% R)
ing fertilizers
ale (55.0% Zn)
£(67.0% Zn)

3. Zinc sulplfjde (67.0% Zn)
4, Zinc am

E. Manganese carrying fertilizers

1. Manganese sulphate (20 to 28% Mn)
2. Manganese cprbonate (31.0% Mn)
3. Mangunese chloride (17.0% Mn)

ponium sulphate (33,5% Zn) . Molylulemu‘n carrying fertilizers

nudn m‘:\;t

o ‘“r.l.&“n.’,-,-\ucf ﬂ/"TC\ Axt Al .{'»Tch \p’\ ’ X
N quandit- ‘ wiveel by plomt 4

e t”‘\ hax{ a lLQ"v‘;m'r\_h
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Q.5

Ans:

Ans:

1)

H
C. Copper cn‘&-rying fertilizers: 1, Sodium moly! .Iatc {39.0% Mo)
Copper sulphite 2. Ammonium niplybdate (54.0% Mo) -
Give difference between manure and fertilizer- (0.5 Marks ead 1)
Manure [ FCI; ilizer
1.Organic in naturc 1 Inorganic in naturd
2. Slow acting 2.Quick acling
3. Having low analytical value 3, Having high analYtical value
4.Having no definite chemical composition | 4.Having definite chpmical composition
3. Obtained from plant and animal 5. Mined or manuf; ug lured
6. lmproves physical properties of soils 6. Don't improve the physical propertics

7. Supply aknoest all major, minor and | of s0ils

micronutricnts 7. Supply ane or ve§ v fows plant nutrients.
£. Bulky in nature 8. Non-bulky in natéjre
9, Definition 2nd examples 9, Definition and cxgz mples
Explain IPNE& and give its advantages. {
1
Integrated Plant Nutrient System: (1 Marle) i

The basic concept of IPNS is the maintenance of soil ferti

;L}' and supply of plant

iproducti\aity through

nutrients to an optimum level for suvetatning desire cropl
optimization of benefits from all possible sources of plant nuffients in an integrated

manner. It includes the intelligent use of inorganic, organic and Jiological resources so

as to’ sustain optimum yield, improve or maintain the soil ¢ghemical and physicaf
properties and. provide crop nutrition packages which are technigally sound, practically

feasible and enivironmentally safe.
1PNS has following advantages — (3 Marks)
1. Increases soil organic matter through its application.

2. Efficiently cycie the nutrients and solibilizers unavaflable nutrients, fixes

!‘!
1‘

almospheric nitrogen. i
13 o L4 l

Reduces leaching losses of nutrients | -

- % '

Increasz number of favournble / benelicial microorganisim

Improves physico — chemical and biological condition of oil !
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Q.7

Ans:

Q.8
Ans:

Lsion hazards

ethods of recl

i}
1s: (1 Marks) |
rthm i is the basic principle of

6. dehces {

State different amation of saline soil.

A. Mechanical

wess sall o a desired level in the rooling zone 1

1. Removal of ¢;
inc soils. !
and drainage are the two essehtial components.

leaching salts water

reclamation of sa

. . .
2. Leaching withfvater of good quality
3. Intermittent pdhding is more efficient than continuous ponding in
table must be suf$iciently low.

B. Cultural Methods (3 Marls}

1

I. Providing proper drainage

2. Use of salt {re ?irrigmion water
3. Proper usz of :'Tigalion water
4. Planting or so

5. Use of acidic

ing of seeds in the [urrow

rttlizer

6. Use of organigimanures

7. Ploughing and|leveling of the land

8. Growing ol tif salt tolerant crops

Define biofertilizer. Write importance of biofertilizers in agriculture,
Biofertilizer (1 §1arks)

The prgparation containing live or latent cells of efficient strains of nitrogen

fixing, phosphall solubilizing or cellulytic microorganisms used for the application to
1
secd, soil or conjposting areas with an objective of increasing numbers of such a micro-

organisms and o accelerate certain microbial processes to augment the extent of

availability of nylricnts in a form which can be easily assimilated by plants.

Importance of BioJertilizer in agriculture, (3 Marks)
1. Supplement fi
2. Add 20 to

mobilise 30-50 )

rtilizer supplies for meeting the nufrient needs ol crops.
0 kg N/ha (by fixation) under optimum condititns and solubilize /
r"iOsfha.

3. They libesale] growth promoting substances & vitumins and lislp 10 maintain soil

fentility,

4. They suppresithe incidence of pathogens and control diseases.

I |
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Q.10
Ans:

5 Increase the crop yield by 10-50%, N, fixers reduce dcplctior“]of soil nutrients and

provide sustainability to the farming system,.
6. Cheaper, pollution free and based on renewable €ncrgy sources

7. They improve soil physical properties, tilth and soil health.

Definc fertilizers and classify NPK fertilizers with one exampl

Fertilizer: (1 Marks)

Fertilizer is any material of natural or synthetic origin add

one or more plant nutrients.

A. Nitrogenous fertilizers (1 Marks)

1. Nitrate fertilizer; Ex. Sodium nitrate, Calcium nitrate.

5 Ammonical fertilizer: [Ex. Ammonium sulphate, Ammonium chloride,
3. Nitrale & armonium fertilizer: Ex. CAN, Amumoniwm nitrate,
4. Amide fertilizer : Ex. Calcium Cyanamide, Urca

B. Phosphatic fertilizers (1 Marks)

1. Water solubls fertilizers: Ex. SSP, DSP, TSP,

2 Citrie acid scluble fertilizer: Ex. Dicalcium phosphate, Rhenami

|

|
E :

Heach.

irmabe

H te the soil to supply

——— e e =

nhydrous ammonium

SN

g T e e

1 phosphate, Slag

3. Citric acid insoluble fertilizers: Ex. Rock phosphate, Raw bone meal

C. Polassic fertilizers (1 Marks)

1. Kinthe Chloride form : £x. Muriate of Potash

3. K in Non-chloride form : Ex. Potassium nitrate, Sulphate of pota

What are diffcrent fertilizer recommended approaches? Deser

l’ollnlwing are the fertilizer recommended approaches (2 Marks)
1. Soil analysis 'zmd correlation

2. Critical soil tzst level approach

3. Agronomic a;)proach 7

4. Soil fertility cum soil survey

5. Targeted yield concept approach

STCR concept (2 Marks)

Telegram - AgroMind
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|

trials to back Pp s0il te:

crop, and ag r

following cnlt:’m 5.

= Fertilizer rec

i
1
l
+ Recommend me for certain %

Q.11 Fillin the blagks
ontaining two or more major plant nutrients, whicl are in chemical

1; The lertilizers

climati

mmendations 1

i i i er specific soil
sting laboratories for their advisary purpose under sp :

i ili o « based on the
i conditions. The fertilizers arc recommende

sased on regression analysis approach

o maximum yield

SECTION *B?

combination atjt called as complex fertilizers.

(RS ]

medium. |

[¥]

- |
4. Nutrient Use
management pi'

Q.12 Match the pmré

The ong'mlsm.! Cunninghamella is sensitive to the phusphorus status of the growing

i
Long forms of DRIS is Diagnosis and Recommendation Integrated System.
!:mcicncy (NUE) is defined as the extent to which the nutrients and

itcticcs interact (o give i specific yield level.

I
{ “A” g
i

1. Toxic l':‘lcnu:nt c. Arsenic
|

2. Beneficial Nlulnent d. Silicon
(]

3. L. Gris i a. [ron

.

4. Cracking of !l‘lll[ b. Boron

i

|

Ll
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