MAHARASHTRA AGR]CUI‘IFURAL UNIVERSITIES EXAMINATION BOARD, PUNE
. SEMESTER END EXAMINATION

B. Sc. (Ions.) A.B.M.

Semester t 1T (New) Term  : I Academic Year : 2018-19
Course No. @ SSAC 122
Credits 2 20141 Title ¢ Soil, Water And Plant Analysis
,._]E‘,LFE,!,)E‘L‘“.f__f_"_c:';_dﬁﬂm-zo19 Time : 09.00to 11.00 Total Marks  : 40
Note : Solve ANY EIGHT questions from SECTION “A”.

!

2. All questions from SECTION “B” arc compulsory.
3. All questions carry equal marks,

4. Draw neat diagrams wherever necessary.

SECTION “A”
Q.1 What is Nutrieut mobility? Explain the mobility of various nutrients within plants.
Q.2 Give the importance and objectives of soil, water and plant analysis.
3 Describe how the processes of Mass flow. Diffusion affect nutrient uptake.

Q4 What is the composition of soil air? Explain the factors affecting the composition of
soil air.

Q.5 Write short notes (Any Two):
a) Soil Pollution b) Water Pollution
¢) Basic principle of pI1 meter

0.6 Describe the role of soil microorganismé in soil hcnlth.

Q.7 What are the management practices for acid soils?

Q.8 Describe the effects of saline water irrigation on plant growth.

Q.9 Lxplain the reclamation and management of saline soil by chemical and mechanical
methods.
Q.10 Describe the chemical and mineral composition of horticultusal crops.

SECTION “B”
Q.11 Define the following terms.
1) Nutrient 2) Leaching
3) Soil 4) Diffusion

Q12 Fill in the blanks.
D) EC of alkali soils is less than .
2) Soil analysis has been used as an aid to assessing. .
3) ThC lCChIli({llLf Oi'Clllif‘Si()l] ][,;‘.ulL‘ ])]]()l()lHC“'y iS “SCd fUI' dclL‘[’IllfﬂillE b ncasane e et g1

in biological fluids.
are immovile nutrients.
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SECTION “A” I

E

Q. 1.. Whatis Nutrient mobility? Explain the mobility oi'vari()lqiq
Ans: "

The location of sym
extent and rate of retranglo
differs markedly in their m

ptoms of nutrient deficiencies wit
cation of the nutrient from old les
obility within the plant. ‘

!

 nutrients within plants.

in plants will depend on the
ves fo new growth. Nutrient

1. Mobilé Nutrients: Nitrogen, Phosphorus, Potassium, Mag} :csium and Iron.
2. Variabiy mobile nutrients: Copper, Zinc, Sulfur and Molybdenum.
3. Immobile Nutrients: Calcium, Boron and Maganese. !
{
: l
Q. 2. Give the importance and objectives of soil, water and plant 1fxnalysis?
Ans: Importance of soil, water and plant analysis:
1. Soil analysis enables to find out the makeup of soil and helps o deicrmine how much lime
and fertilizer need to apply. |
2. Increases productivity by identifying soil nutrients or soill chemical factors that are
limiting plant growth,
3. Water analysis identifies polluted or contaminated water supplfes.
4. Tt indicates the suitability of water for various uses, :

L T
[(£&H

vir
s

Objcctives of yail, and plant analysis
1. Soil fertilitv evaluation for making fertilizer recommendatj

farming situations.

¥

s for specific fields and

ng soil fertility maps of a

¢ salinity, sodicity, acidity

nutrient uptake?

2. Prediction of likely crop response to applied nutrients. ;
3. Classification of soil into different fertility groups for prepar
given area. '
4. Assessment of the type and degree of soil related problems li}
b
ele.” :
5. Suggesting appropriate reclamation/ amelioration measures, |
Q.3. Describe how the processes of Mass flowand Diffusion affec
{ : .
Ans: Mass flow also known as mass (ransfer and bulk flow, is the movement of

dissolved nu'rients into plant as the plant absorbs water for ti
responsible for most transport of nitrate, sulfate, calcium and m
Diffusion

Thus a high concentration in the soil solution and a low concen

nutrients to move to the root surface, where they can be taken u

transport of phosphorus and potassium.

. : o el
is the movement of nutrients to the roc
concentration gradient. When nutrients are found in higher cofj
another, there is a net movement to the low-concentration so t

ynspiration. The process is

lgncs.ium.

centration in one arcathan
at equilibrium is reached.

l‘;'ntion at the root cause the
). This is important for the

surface in response to

‘Scanned with CamScanner



~

Q.4

-

Ans:

Q. 5. Write cshort nete ep
i) Soil Pollution.
Ans: There are generally

What is the combosition of air in soil and atmospher

the composition

Composttion of a

Nitrogen: Soil A
20.6%% Atmosphere:

Oxvgen: Soit Airy’
oil Air: 0.23% Atmosphere: 0.04%0

Carbon Dioaide:

3

Factors Atfecting

1. Nature and cululiliuu ot soil:
The quantity of oxygen in soil air is
hends upon the soil depth. The oxygen conten

of oxygen also de
usually less than o

the oxygen from G
iins much higher percentage than heavy sol

or sandy soil cony

is usuatly greater fin subsoil probably due to more slupg

the surtace soil.
2. Type of crop: |:
Plant roots
concentration of g
than fallow lands. f

» paplain e factors atlecting

{ ol air,

> in soil and atmosphers:

79.29% Atmosphere: 72.0%
20.0%

the Camposition of Soil Air:
less than that in atmospheric e i 'he .-Imum-lt
(ol the air in lower layer i

soil. This is possibly due tom . |
an in the subsoil. Light texture soil
I The concentration ol oo

1t of the surface
» atmosphere into the surtace soil th

poish aeration in lower laver than in

which they take from the soil air and deplete the

require oxygen,
grown contain more CO2

cygen in the soil air. Soils on which crops are
The amount of CO2 is usually much greater near the roots ol plants than

further away. [t n_if,l}' be due to respiration by roots.

3. Microbial actt
The nricro

To— T,

sotl air and thus d

produces CO2 bedt
)

i

i
LSRN

4. Seasonal mri:J(,

The quantjt
Because soils arg,
exchange is greage

o s

ity:

rganisms in soil require oxygen for respaation and they take it from the
plete its concentration in the soil air. Decomposition of organic matter
wee of increased microbial activity, Hence, soils rich in oraanic matter

gl 8 o
seatain higher patentoae of CO2

ion:

y of oxygen is usually higher in dry season than during the monsoon.
nermally drier during the summer months, opportunity for gascous
r during this period. This results in relatively high O2 .:md l():\' (I(');

levels. Temperatdre also influences the CO2 content i il air, i
peri ces the CO2 content in the soil qir, High temperature

during  summer

'

preduction of COY.

I3 Pesticides polfu

icason encourages microorganism  activity

which resulte in higher

follewing, (Auny.fwo)

five different Kinds of sojl pollution namely:

tion

2) Inorganic polijnants

3) Organic viastds

4) Fertilizers andother salts

5) Radio nuclide$
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i) Water Pollution,

Ans:

i) Basic principle of pH meter:

Ans:

Water is universal solvent and thus it can be contamina
isused by various  ways like irvigation  and
domesticconsumption and the annual return of such water afi:
and the annual return of such water after use from all conm{ N

live-stotk,

i

ted very casily. The water
power, industry  and
“use from all consumption

ption sources 15 about 286

thousand million cubic meter which actually become wasteivater because of dissolving

industrial byproducts, pesticides, chemical fertilizers ete. ond

of the major users of such

waste water is the agricultural sectors for irrigating the crops. {In addition to surface water,
ground water also contributes pollutants to soil when later isjused, for irrigation purposc
and accumulates in the plant grown on such soils as their todic amnounts. Precipitation or

rainfall sometimes encourages water pollution. j
i
A pH meter is used to measure the reaction of a solutip

. . . . '
but a precise voltmeter scaled in such a way that it displays nq}

n. pIH meter is nothing clse
the measured potential, but

ready pH value. The pH determination with the help of a pH|meter involves the use of a
pH cell consisting of a glass clectrode, sensitive to H' ions and a reference clectrode. The

pH can be represented as given below:

il

(H")sensitive clectrode

Reference buffer or test solution | Salt bridg

Reference Elestrode

—te

Q. 6. Describe the role of soil microorganisms in soil health.

Ans;

Q. 7.
Ans:-

0.4,
Ans:-

Soil; microorganisms plays very important . role i‘
Microorganisms like Bacteria, Fungi, and Actinomycets elc. ¢
of organic material in soil. In this process of decomposition,

improving soil fertility.

grrics out the decomposition

complex orzanic substances to their constituent mincrals whi

Iransformation of certain clements is also carried out by sail microorganisims. For cg:

recycling of Nitrogen is carried out by nitrogen fixing bacteri
And many other roles can be explained.

What are the management practices for

Management practices for acid soils. | |

1) Addition of lime.

23 Contrelling water 1able.

)
a;

|

3) Keeping the area flooded. !

4) Liming & leaching.

Describe the effects of saline water irri
Eflects of saline water irrigation on plant growth,
1) Reduction in germination,

2) Effect on growth,

3) Varictal tolerance to saline water.
4) Growth stages tolerance,

5) Quality ot crops grown with saline water.

acid soils. i

gation on plant growy

ricrcorganisms break down
ch get added in to the soil.

.-
-

X
¥
¥
'

¢

|
Scanned with CamScanner




Q. % Explain the reclang

meothods,
Ans:

A

-

Mechanical Methodd

1) Flooding and leachin
1) Scrapping of the su

B) Chemical Method

i) Application of Gyp
i} Application of sulp

1) Addition of Organi¢

1v) Addition of Molass

]

j

4

-

. XL s v chemical and mechanical
ation and management of saline soil by chenici

down of the soluble salts.
oil.

24
face

'.h

¢
SUIN

wr
Matter

S

Q. 10. Describe the chémical and mineral composition of horticultural crops.

Ans: Fruits anc
they are an exce
have no choleste
carotene, and soi
low in sodium an
A. Water

The most
account for up t

h 90% of the total mass. The maximum v

!vegetables are consumed at all times, and due to their convenient size
lem between-meal snack. They are relatively low in calories and they
ol, they are rich in carbohydrates and fiber, they contain vitamin C and
1c are a good source of vitamin B6. Fruits and vegetablcs are relatively

j high in potassium.

{

abundant single component of fruits and vegetables is water, which may
vater content varies between

mdividuoal frunts .
B. Crganic acid

There arg;

The most abundant
However, large!
component in ol
decreases during
C. Proteins:
Proteins
Leguminous scedl:
vegetables  are
compoundsalso ¢

ﬁ-}s

lbmll

cause of struciwral differene

nd vegetables, be 3.

wo types of acids, namely aliphatic (straight chain) and aromatic acids.
acids in fruits and vegetables are citric and maljc (both aliphatic)acids.

imounts of tartaric acid occur in grapes. Malic acid is the major

anges and apples. The acid content of fruits and vegetables generally

mamrmion.

J‘
epresent less than 1% of the fresh mass of i

» are rich in protein, containing 15% to 30 %.
from amino acids, but

uit and vegetable tissues.

] The proteins of fruitsand
olth Y
er o related simple nitrogenous

ceur,
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Q.11

Ans:

Q.12.

SECTION “B”

Define following terms.

By

-~y TP

. -! 3 4 = e
1) Nutrient:- The element which is required to complete the life cycle of the plant & its

relative deficiency produces specific defidiency symptoms.

Z) Leaching :- It is the natural process in which water soluble substances are washed

out from soil or wastes.

3) Soil : 1t is Natural body developed as a result of pathogenic frocess that take place

during and after the weathering of rocks and in which p]f:mts and other fours are

able to grow. .

4) Diffusion:- The movement of molecules from the region of higher concentration to

the region of lower concentration.

Fill in the blanks.

i) EC of alkali soils is less than_

Ans: 4 ds/m

ii) Soil analysis has been used as an aid to assessing

Ans: Soil fertility

iii) The technique of emission flame photometry is used for dctj rmining and in

biologicyl fluids.
Ans: Sodium and Potassium

iv) and_____ arc immobile nutrients.

Ans: Caleium, Boron

|
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