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I: (A) Choose the correct option: ]

15 (15x1)

Q. Which of the following recommended to

1. Criteria of essentiality of an element is

Pr‘ﬂPOEEd E)y Ar‘nnn tn 'H;LE HE&!".‘

L'J"I'JF !]H Sﬂl‘i IE'_'E-E Cl‘ﬂF EEEPO‘MF {SICR’]

fﬂj 1911 l(b) 1939 apprum:h?
(c) 1954 (d) 1975 (a) Fertilizers (b) Seed
(¢) Pesticides (d) Woater

& Answer: (c) 1954

Availability of which micronutrient
increases with increases in soil pH?
(a) Zinc
(c) Nickel
4 Answer: (d) Molybdenum

(b) Copper
(d) Mol'.gbdenum

10.

Answer: (a) Fertilizers

Application of fertilizer at standing crop
is known as:

(a) Basal application (b) Top dressing
(c) Split application  (d) Band placement
Aiwirs (b} Top g

3. The law of minimum / restitution (s E
proposed by: : 11. Rape seed is used as an indicator plant
(a) Liebig (b) Spilman’s I for the deficiency of which element?
(c¢) Mitscherlich’s (d) Darcy : (a) Boron (b) Sulphur
Answer: (a) Liebig I (¢) Manganese (d) Phosphorus

4. Which of the following mineral source E Answer: (d) PHDEF .
f the following of
manganese in soil is? : 12. Which ﬂf the fnﬂowr}tg element fu*.st appear
(a) Bornite (b) Pyrolusite deficiency symptoms of old and new leaves
(¢) Dolomite (d) Apatite : of plants?
Answer: (b) Pgmhmite E (a) Potassium (b) Caleium
5. Which element is considered as energy I (c) Zine (d) Mﬂ;ﬁbdﬁm
currency far the Ip[ants? : Answer: (c) Zinc
(a) Carbon (b) Su.flphur E 13. Which crf the faﬂawing mucronutrient s
(c) Phosphurm (d) Iron :
; the metal {:a-m.lpﬂn,enl! nf wrease enz_r_.,ma.?
B4 Answer: (c) Phosphorus E (c) MNickle (b) Copper
6. Soil fertility is evaluated by: ; (c) Boron (d) Manganese
(a) Water testing (b) Plant testing : ¥ Answer: (a) Nickle
(c) Soil testing (d) Soil & Flant testing | o t ghl
Answer: (d) Soil & Plant testing ' 14, Moverment nf potassium ion fmm soil to
: : : d Pl'.wlt roots by:
7. Presentiy nitrogen use efficiency in : (a) Mass flow (b) Diffiusion
5 : (c) Root interception  (d) Substitution
(a) 5-10% (b) 15-20% ! Foll
(c) 20-50% (d) 70-80% | Answer: (k) Diffusion
Answer: (c) 20-50% ' 15. Soil with high pH is generally deficient in:
8. Behaviour of calcium in plants is: o (a) Molybdenum (b) Calcium
(c) Highly mobile (d) Immobile !

Answer: (d) Immobile

Answer: (c) Manganese
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B. Describe the following in brief )

1. Write the criteria of essentiality of plant nutrients and classify

essential plant nutrients.
Answer:

Criteria of Essentialitj.r:

* Nutrient deficiency prevents the plant from completing
its life cycle.

* The deficiency can be corrected only by the same nutrient.

* The nutrient has a direct role in plant metabolism.

Classification of essential nutrients:

(i) Macronutrients: E (ii) Micronutrients:
* Nitrogen (N) * Iron (Fe) * Manganese (Mn)
* Phosphorus (P) ! ¢ Zinc (Zn) * Molybdenum (Mo)
* Potassium (K) * Copper (Cu) * Nickel (Ni)
* Calcium (Ca) * Boron (B) * Chlorine (CI)
* Magnesium (Mg) |
* Sulphur (S) 5
2. Why evaluation of soil fertility is essential? Enlist concepts
and approaches of soil fertility evaluation.
L | Approaches:
Importance: : L '
ais . ! * Saoil testing
* For proper fertilizer recommendation ! .
* To know scil nutrient status i * Plant analysis
* To increase crop production E * Biological method
* To maintain soil health * Field experiment method
3. Write the procedure of di-acid digestion of plant samples.
Answer:
* The plnni mp]-: is dried and puwd:rtd.
* The sample is taken in a flask.
* Nitric acid and perchloric acid are added to it
#* The mixture is heated.
* When a clear solution is obtained, it is filtered.
* The final solution is used for nutrient analysis.
4. What do you mean by NUE? How will you improve ! Ways to improve phosphorus use efficiency (PUE):
phosphorus use efficiency? i » Proper fertilizer placement

Answer: E * Use of biofertilizers
NUE (Nutrient Use Efficiency):
The ability of plants to use nutrients properly is called NUE. :

* Soil pH management
* Split application
* Use of phosphate solubilizing bacteria (PSB)

5. Describe mechanisms of nutrient uptake by plant roots. Enlist methods of fertilizer recommendations to crops.

Answer: ; Methods of fertilizer recommendation:
Mechanism of nutrient uptake: ! *  Blanket recommendation
* Root interception *  Soil test based recommendation
* Mass flow i * S5TCR approach
* Diffusion : * Flant analysis method

Site specific nutrient management (SSNM)
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Q.2

Write in Short

(i)

(ii)

(iii)

(iv)

(v)

Criteria of Essenﬁ.aﬁty of Plant Nutrients
1. Plant cannot complete its life cycle without that nutrient.
& Deﬁcien:3 of nutrient cannot be corrected b.'J' another element.

3. Nutrient must dirncﬂy take part in Finm‘. metabolism and grawth..

Appmaches of Soil Ferf:ilitH Evaluation
1. Seil festing method

2. Plant analysis method
3. Biological method
4. Field trial method
5. Rapud tissue test
6. Indicator Plants
Sodium & Calcium —  Cabbage, Cauliflower
Phosphorus —  Tomato
Potash —  Potato
Nitrogen —  Maize
Boron —  Sunflower

Objectives and Importance of Soil Testing

Determines nutrient status of sol.
Helps in balanced fertilizer use.
Reduces fertilizer cost.

Increases crop yield and soil fertility.

e R

Prevents nutrient deficiency and toxicity.

Functions of Potassium in Plants
Regulates opening and closing of stomata.
Helps in photosynthesis.

Improves disease resistance.

Increases drought tolerance.

T T e by

Improves grain and fruit quaﬁtﬂ.

How to Improve Nitrogen Use Efficiency?
Apply nitrogen in split doses.

Use neem coated urea.

Apply fertilizer at proper time and place.
Use balanced fertilizers.

Maintain proper irrigation and drainage.

i e T
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Q.1 Choose the Correct Answer

1. Criteria of essentiality of nutrients was given by
A) Liebig B) Mitscherlich C) Arnon & Stout D) Justus von Liebig
Answer: ) Armon & Stout

2. The law of minimum is given by
A) Mitscherlich B) Liebig C) Blackman D) Daubenmire
Answer: B) Liebig

3. Nitrogen is absorbed by paddy and tomato crops as
A) NO, B) NO, C) NH, D) N,
Answer: C) NH,'

4. Which element is considered as secondary nutrient?
A) Nitrogen B) Sulphur C) Zinc D} Iron
Answer: B) Sulphur

5. Potassium chloride is known as
A) Sulphate of Potash B) Muriate of Potash C) Nitrate of Potash D) Phosphate of Potash
Answer: B) Muriate of Potash

6. Behaviour of phosphorus in soil
A) Highly mobile B) Mobile C) Immobile D) Very mobile
Answer: C) Immobile

7. Elements useful for the basic structure of plants
A) NNP&K B) CCH&O C) Ca, Mg&S D) Fe, Zn & Cu
Answer: B) CCH& O

8. Luxury consumption is shown by which element?
A} Nitrogen B) Phosphorus C) Potassium D) Caleium
Answer: () Potassium
9. Conversion of organic N to inorganic N is known as
A) Nitrification B) Mineralization C) Immobilization D) Denitrification
Answer: B) Mineralization
10. The genus of bacteria which oxidizes NO,” to NO;
A) Nitrosomonas B) Nitrobacter C) Azotobacter D)} Pseudomaonas
Answer: B) Nitrobacter
11. Application of fertilizers at the time of sowing is known as
A) Top dressing B) Basal application C) Foliar application D) Side dressing
Answer: B) Basal application

12. Ammonium sulphate fertilizer is
A)  Alkaline B) Neutral C) Acidic D) Slightly alkaline
Answer: C) Acidic

13. Movement of nitrate ion from soil to plant root by
A) Diffusion B) Mass flow C) Active transport D) Interception
Answer: B) Mass flow

14. Nickel is the metal component of which enzyme?
A)  Nitrogenase B} Urease C) Reductase D} Dehydrogenase
Answer: B) Urease

15. Rock phosphate is used in which type of soil?

A} Alkaline soil B) NMeutral soil C) Acidic soil D) Saline soil
Answer: C) Acidic soil
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Q.1 (A) Choose the Correct Option

1§

10.

Awailability of which micronutrient increases with increase in soil pH?
A) Iron B) Copper C) Zinc D)
Ans. (b) Copper

Which mineral is a source of zinc in soil?

A) Hematite B) Sphalerite C) Willemite D)
Ans. (c) Willemite

The Law of Minimum/Restitution is proposed by:
A) Mitscherlich B) Liebig C) Blackman D)
Ans. (b) Liebig

Conversion of organic form of nutrients into inorganic form is known as:

A) Immobilization B) Nitrification C) Mineralization D)

Ans. (c¢) Mineralization

Stomata opening and closing is regulated by which element?

A) Calcium B) Potassium C) Magnesium D)
Ans. (b) Potassium

Which element is the metal component of urease enzyme?

A) lIron B) Manganese C) Cobalt D)
Ans. (d) Nickel
Rape seed is used as an indicator plant for deficiency of which element?

A) Nitrogen B) Phosphorus C}) Potassium )
Ans. (c) Potassium

Movement of P and K ions from soil to plant roots occurs mainly by:

A) Mass flow B) Diffusion C) Interception )
Ans. (b) Diffusion

Behaviour of phosphorus in soil is:

A) Highly mobile B) Mobile C) Moderately mobile D)
Ans. (d) Immobile

Neubauer's seedling method is used for estimation of:

A) Nitrogen B) P&K C) Organic matter D)
Ans. (b) P & K

Manganese

Galena

Daubeny

Denitrification

Sodium

Nickel

Sulphur

Active transport

Immaobile

pH
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Q.2 Write in Short Answer
(i) Write the Criteria of Essentiality of Plant Nutrients

Answer:
1. The criteria of essentiality were given by Arnon and Stout (1939).
A plant cannot complete its life cycle without the nutrient.
Deficiency of the nutrient cannot be corrected by another element.
The nutrient must directly participate in plant metabolism and physiological functions.
Thus, only those nutrients that satisfy all these conditions are called
essential plant nutrients.

(ii) Mechanisms of Nutrient Uptake by Plant Roots

Answer:
1. Root Interception

G oA W

* Roots grow thmugﬁ soil and come into direct contact with nutrients.

2. Mass Flow
¢ Nutrients move towards roots u!nng with water absorbed I:N_.,l Pla.nts.
3. Diffusion

* Nutrients move from an area of higher concentration to an area of lower
concentration near the root surface.

* These mechanisms help plants absorb the required nutrients for growth
and development.

(iii) Classify Essential Plant Nutrients

Answer:
A. Non-Mineral Nutrients | B. Primary Macronutrients | C. Secondary Nutrients D. Micronutrients
o Carbon (C) * Nitrogen (N} * Caleiwm (Ca)  Iron (Fe)
* Hydrogen (H) » FPhosphorus (P) * Magnesium (Mg) . Mlnnga.nuﬂ (Mn)
*+ Oxygen (Q) * Potassium (K) * Sulphur (S) s Zine (Zn)
» Copper (Cu)
¢ Boron (B)
. Mnlybriemun (Ma)
o Chlarine (Cl)
* Mickel (Ni)

These nutrients are essential for normal plant growth and development.
(iv) Enlist Approaches of Soil Fertility Evaluation. Describe Rapid Plant Tissue Tests

Answer:

Approaches of Soil Fertility Evaluation Rapid Plant Tissue Test

# Sail Testing * Rapid plant tissue tests are quick chemical tests used to
* Plant Analysis determine the nutrient status of plants during crop growth.

Biﬂ[agi.m[ Methods Detect nutrient de_ﬁ:iency at an early stage.

L]
# Field Experiments Help in fertilizer recommendations.
* Save time and cost.

Rapid Tissue Testing
* Improve crop productivity.
Rapid tissue tests are useful far monitoring the nutrient status of creps in the field

( v} Soill Sampling Methods and Objectives of Soil Testing
Answer:
Soil Sampling Methods
* Random Sampling
s Zig-zag Sampling
* Grid Sampling
+ Composite Sampling

Objectives of Soil Testing

To determine the fertility status of soil

To know the available nutrients in soil

Te recommend suitable fertilizer doses.

To increase crop yield.

To maintain soil health and fertility.

To avoid excess use of fertilizers and reduce production cost,

- - - L - L
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Q.2 Write in Short Answer
(i) Write the Criteria of Essentiality of Plant Nutrients

Answer:
1. The criteria of essentiality were given by Arnon and Stout (1939).
2. A plant cannot complete its life cycle without the nutrient.
3. Deficiency of the nutrient cannot be corrected by another element.
4. The nutrient must directly participate in plant metabolism and physiological functions.
5. Thus, enly those nutrients that satisfy all these conditions are called

essential plant nutrients.

(it) Mechanisms of Nutrient Uptake by Plant Roots

Answer:

1. Root Interception
* Roots grow through soil and come into direct contact with nutrients.

2. Mass Flow
* Nutrients move towards roots along with water absorbed by plants.

3. Diffusion
* Nutrients move from an area of higher concentration to an area of lower

concentration near the root surface.

# These mechanisms hﬂlp plants absorb the requ.i.red nutrients fur grmrth

and development.
(i) Classify Essential Plant Nutrients
Answer:
A. Non-Mineral Nutrients B. Primary Macronutrients C. Secondary Nutrients D. Micronutrients
¢ Carbon (C) ¢ Mitrogen (N) + Caleium (Ca) * lron (Fe)
* Hydrogen (H) * FPhosphorus (F) * Magnesium (Mg) 5 Hﬂ-ﬂgﬂ-ﬂﬂﬂ (Mn)
- ﬂ]_la’glﬂ fﬂ.:l s Potossinm {KJ - Sl-llph-l.l.r‘ {'S} : E::J:"rz?_::uj
* Boron (B)
* Molybdenum (Ms)
s Chlorine (CI)
o Nickel (Ni)

These nutrients ere essential fa.r normal Pb;.n.t gmwth and d.ewinpmen.t.
(iv) Enlist Apprnm:hes uf Soil Ferfﬂ'.f.ty Evaluation. Describe Ra.pid Plant Tissue Tests

Answer:
Approaches of 5oil Fertility Evaluation Rapid Plant Tissue Test
+ Soil Testing * Rapid plant tissue tests are quick chemizal tests used fo
* Plant Analysis determine the nutrient status of plants during erop growth
+ Biolegical Methods * Datect nutrient deficiency at an early stage.
» Field Experiments * Halp in fartilizer recommendations.
* Rapid Tissue Testing * Save time and cost.
* Improve crop productivity.

Rapid tissue tests are useful for monitoring the nutrient status of crops in the field

(v) Seil Sampling Methods and Objectives of Soil Testing

Answer: Objectives of Soil Testing

Soil Sampling Methods To determine the fertility status of soil.

* Random Sampling To know the available nutrients in seil

» Zig-zag Sampling To recommend suitable fertilizer doses.

* Grid Sampling Te increase crop yield.

To maintain soil health and fertility.

To avoid excess use of fertilizers and reduce production cost.

» Composite Sampling




;!awaharlal Nehru Krishi Vishwavidyil__qya, Tabalﬂgﬁ

Mid-Term Examination 2024 -25

B.Se. (Ag.) IT Year - I SEmester;
Subject: Manures, Fertilizers and Soil Fertility Managemen{:_

%l Que. 1 : Choose the Correct Answer @
Tet TR gfae

1. Criteria of essentiality of nutrients is given by
Te dedl @I MasddaT & AGe fdaa fu?
(a) Nicolas (fAeier) (b) Arnon and Stout (37 T ®I3e) v/
(c) Lipmen ( forga=r) (d) Liebig (&fHfar)
Answer / 3aT: Arnon and Stout (374 Td FI3T)

2. Essential elements are involved in nutrition and life cycle of plants
et & o o flaw T H fEdd JEEE dT WA &7
(@) 20 (&%) (b) 19 (3=f¥)
(c) 17 (WE) vV (d) 22 (arzw)
Answer / 3T3: 17 (F98)

3. Deficiency of nitrogen element first appear in

ST P BH! Fa Ugl el fa@rd At &7
(@) Younger Leaf (7§ welt) (b) Old Leaf (T wt) v/
(c) Mid Leaf (Wex Tt ) (d) Stem (aar)

Answer / 3TX: Old Leaf (R geft)

4. Stomata opening and closing is regulated by which element
S SO R e
(a) Nitrogen (A1) (b) Phosphorus (BIERRH)
(¢c) Potassium (WerrrH) v/ (d) Calcium (Hfeeram)
Answer / 3AT: Potassium (QrerfEras)

5. Behaviour of phosphorus in soil
fiedt # wleRYT @1 FEER Far gar 27
(a) Immobile (37=reT) (b) Mobile (arfasfier)
(c) Less Mobile (&% afasfiet) v/ (d) None (&g @)
Answer / 3T Less Mobile (& arfasfler)




(2)

6. Conversion of amines to ammonia is known as

Amines ¥ Ammonia ¥ GRTT H' FUT FEd & ?
(a) Aminization (3ifAfiaRor) (b) Nitrification (TESIaRT)
(c) Mineralization (@fsfiaor) (d) Ammonification (3AHT) v

Answer / 3T:  Ammonification (A1)

1. The critical limit of Zn in soil is
Medt & Zn (%) @t #ifds A a2 27
(a) 4.5 ppm (b) < 0.2 ppm
(c) 1.0 ppm (d) < 0.6 ppm v

Answer / JTR: < 0.6 ppm

8. Soil ferﬁiﬁfbr is evaluated 53
gaT 3aRal & Fedidd A% gRT AT omar & ?
(a) Soil Testing (HaT e ) (b) Plant Testing (Grer W)

(c) Water Testing (G7ef &) (d) Soil and Plant Testing
(ger v dtar gderr)

Answer / 3TR: Soil and Plant Testing (¥aT & qhr )

9. The primary mineral source of Phasphﬂrus in soil is
et § BEERE & g @l Fd s 87
(a) Apatite (T¥erge) v/ (b) Muscovite (FEBIaTEE)

(c) Sphalerite (FheRTge) (d) Calcite (Fw3T)
Answer / 3T  Apatite (vderse)

10. The inorganic form of phosphorus in acidic soils
arfia Redt & BReRT # FFElEE IT T 8 ?
(a) Ca-P (b) Al-P
(c) Fe-P (d) Both Al-P & Fe-P V/
Answer / 3t3: Both Al-P & Fe-P




(3)
11. The genus of bacteria which oxidizes NO, to NO;

NO, @& No; & sger arerr oftarg @t 2 ?
(a) Nitrobacter (HE?;?I@EE?J v (b) Rhizobium (IZANEIH)
(c) Nitrosogloea. (ATSEIBIA3T) (d) Azotobacter (Q?J.'?Eﬁa??)

Answer / JR: Nitrobacter (TEgIddeT)

12. Indicator plant for boron deﬁciencg s
aRIT @ B @7 gue g @l g7

(a) Cauliflower (Femet) v/ (b) Sunflower (o)
(c) Beetroot (E’W} (d) Maize (HaPT)

Answer / 3R : Cauliflower ( W’ﬂ’ )

13. The nutrient use efﬁcienc& of phaspharu.s s
WRBIRE # I qgEr fea @t 2 ?

(a) 30-50% (b) 15-20% V'
(c) 70-80% (d) 1-2%

Answer / JR: 15-20%

14. Movement ﬂf nutrient ions frnm soil to Pia.m{. roots bﬂ
Pedt & 73 a% e aar @ A e gRT At & °

(a) Diffusion (fawvr) (b) Contact Exchange ( v fafamy)
(c) Mass Flow (5@ ¥aTg) (d) All of these (IR @sft) v/

Answer / JtR: Al of these (3IWrad Ft)

L% Appl'.ica,ﬁm af f&rﬂﬂze:* beﬁ:re or at the time af sowing is known as
gai§ A Ugel A §AIS & WHY JaNa a4 @I FA FEd 8 ?
(a) Bmacir:asfing ( gFIoT ﬁﬁ” (k) SFI',Ef Applr.imﬂm fﬁﬂ?ﬁ?ﬁ' m}
(¢) Basal Application (3R 399 53T ) v (d) Band Placement f‘@ﬂ fafer)
Answer / 3ti¥: Basal Application (3THR 349 FANT)



Que. 2 : Write Short Notes on the FoLLoang (4)
farfolRa w dftrg Rodft fafe

(i) Write the Criteria of Essmﬁaﬂiﬁa of Plant Nutrients
ity dive am) @ sTavEEadT & AT forlaw

Answer / 3oR:
Arnon and Stout (1939) 7 Essentiality Criteria fT |

@ Plant nutrient & o771 ST lLife cycle T & #R Fepar |
@ 3ud! FA Rl 3 nutrient T g T P a1 FT
@ Nutrient @ direct role plant metabolism # gFT WY |

@ Normal Hmwﬁh BﬁT repmdu.cﬁm & f%ﬂ! nutrient JHGITH E}Fﬂ QT%KII

(ii) Defﬂne Macronutrients and Write Their Absarpﬁm Form
THE UNE dEl P GREMT T aur 39 sEewy 9 ol

Answer / 3R :
Macronutrients : & UNa& deq forresl el # aifdes #Er & snawawdr At 8 |
Nutrient Absorption Form
Nitrogen NO;~ , NH,*
Phnsphcms H.PO,~, HPUﬁH
Potassium K*
Calcium Ca**
Magnesium MSM
Sulphur 50,*"




(iit) Sources af Nr:frngen Gain in Soil
Bgdt # ansgieE wifr & @i

Answer / FR:

@ Chemical Fertilizers (Urea, Ammonium Sulphate)

@ Biulugi'.co.f. Nf.fmsan Fixation

@ OI‘ECI.I‘H.{‘. Manures

Compost

(® Green Mﬂ.m.r.rf_nﬂ

® Crop Residues

& Rainfall and Atmosphere

(5)

(iv) Specific Function of Sulphur in Plants
g F daE (Sulpher) & fadw Fwb

Answer / JOR:

(1) Amine acids fCHE-ﬁEm.a, Methionine ) & HEF |

@) Protein sgnf.hes:'.s H FErgar |

@ Chlorophyll fHfoT # Ferm |

Oilseed crops # il content TETAT 2|

® Root growth @ agrar daT £

® Yield 3R quality & gfy ®war &

(v) Dafic&eniﬂ Sﬂmpfr}ms of Potassium in Plants
gteif & derer @ At F aEor

Answer / JFTX:

@ vufadl & @BarRf ® AT (Marginal Chlorosis) |

@ Leaf tip burning (uelt &7 acrar) |

@ FHAR T (Weak Stem) |

@ Foor ract Emmﬂll

(5) Disease resistance HH ot é;‘ |

Jue 3k quEer F @A ot 2
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%{ Que. 1 : Choose the Correct Answer @
Fd v gfaw

1. Criteria of essentiality of nutrients is given by
WYE dedl @ HAWEHAT & AYEE [BEd G P
(a) Nicolas (frera) (b) Arnon and Stout (377 T wrme) vV
(e) Lipm fﬁ'ﬂﬁﬁ] (d) Lizbi‘g fﬁﬂﬁ?‘ﬂ
Answer / 3TT ¢ Arnon and Stout (3= Td FT=3e)

2. Essential elements are involved in nutrition and life cycle of plants
Wl F dwor oF dleT g% A fad s@wEd dea wfer #7
(a) 20 (&) (b) 19 (3+fta)
(c) 17 (wg) v/ (d) 22 (ardw)
Answer [/ 3T : 17 (¥7E)
3. Deficiency of nitrogen element first appear in
AEGTT F FA wAY g wE W adt 37
(a) Younger Leaf (7 wehh) (b) Old Leaf (golt wet) v/
(c) Mid Leaf (%eX geil) (d) Stem (&)
Answer / FAT: Old Leaf (qem wit)

4., Stomata npenr'.nﬂ ard r::!:msinﬂl L5 regulat&d BH which element
i F g ot @7 @Y @ Al Frifie s 27
(a) Nitrogen (ATserar ) (b) Phosphorus ( BB )
(c) Potassium (WrerfErasm) (d) Calcium (Ffoeras)
Answer / 3T : Potassium (Werfiram)

5. Behaviour of phosphorus in soil
et & wlmrg @1 swagw Far gar &7
{a) Immobile ( 3/=e) (b) Mobile (=fFeftw)
(¢) Less Mobile (& wrfsiter) v* (d) None (&1 agt)
Answer / FTT 1 Less Mobile (F7 aifdefls)




(2)

6. Conversion of amines to ammonia is known as
Amines ¥ Ammonia # 9RadT @&T FaT FEJ £ °
(a) Aminization (37fAta30r) (b) Nitrification ( Argdtesor)
(¢) Mineralization (H&fArsttaTor) (d) Ammonification (3T8Y-faETor) v’

Answer / 313 : Ammonification (37HI-{ta0r)

7. The critical limit of Zn in soil is
fedt & Zn (fFa) @t mifas dwr ar 27
(b) < 0.2 ppm
(d) < 0.6 ppm V/

(a) 4.5 ppm
(¢) 1.0 ppm
Answer / 3TX: < 0.6 ppm

8. Soil fertility is evaluated by
IARAT HT Fediwa [@TF gRT far sar g ?

gar
(a) Soil Testing (HarT udterr) (b) Plant Testing (dterr utagor)
() Woater Testing (STt gdtayor) () Soil and Plant Tesfi.ng

(gar wd dter gderwr) v

Answer / 3WX: Soil and Plant Testing (FarT wa wdtur udtarr)

9. The primary mineral source of phosphorus in soil is
et A wiepRT &1 F&g Flsr @ad @ta 27
(b) Muscovite (HIHIFIZS)

(a) Apatite (Wierge)
(c) Sphalerite (FHRIFE) (d) Calcite (Fearze)

Answer / 3TI: Apatite (wieIgE)

10. The inorganic form of phosphorus in acidic soils

s fAedt ¥ BiTwRT &7 sEEias 9 Far 272
{(a) Ca-F () AlL-F

(c) Fe-PFP (d) Both AlL-P & Fe-P v
Answer / 3T0¥: Both AlL-FP & Fe-F




11. The genus of bacteria which oxidizes NOy to NOs (3)
NO, & NO; & dgor aler ffary i & ?
(a) Nitrobacter (ATEEIIFR) v/ (b) Rhizobium (55732 )
(c) Nf.fmsagl'.oga fﬂ??'gﬁ?ﬁ'n‘ﬁiiﬂ) (d) Azotobacter fE’?ﬁEﬁﬁ?E?’J
Answer / 3@3: Nitrobacter ( ATEZIdFeR )

12. Indicator pl'.:mf for boron d'.eficie.m:s LS
R @I @A BT gus dtar B 8 ?
(a) Cwﬁflcwer (W} v (b) Smfiuwar f?ﬁ’ﬁﬂ?ﬁ}
(¢) Beetroot lfﬂ?h_r:?} (d) Maize (TFHT)
Answer / 37X : Cauliflower f‘ﬁﬂiﬁﬂﬁ}

13. The nutrient use efficiency of phosphorus is
BIRBRE P IUGRT gEAT fda g@idt 2 ?
(a) 30-507% (b) 15-20% v
(e} #0-80% (d) 1-2%
Answer / JT¥: 15-20%

14. Movement uf nutrient ions fmm. soil to Pl'.a.nf roots EH
figdt & o18f a& GIwe deal @ afd fEd gRT A & ?
(a) Diffu.sian ( fagor ) (b) Contact Exchanﬂe (duds fafaqa)
(c) Mass Flow (&= ¥4Iz ) (d) Al of these (IuRlaT #3ft) v
Answer / JTR: Al of these (IWiaFm wsft)

5. Application of fertilizer before or at the time of sowing is known as

gai¥ & gEe T g9 F THY Favw 4 @ T @Ed 2 ?

(a) Broadcasting (WHRYT fafer) (b) Split Application (fasmfoiar @)
(c) Basal Application (FTeR Jav# FaAnT) v (d) Band Placement (wgel fafer)

F T / FAT*  Baeal Awalicadion [ amens Tz AT




Jawaharlal Nehru Krishi Vishwavidya[axa, Tabaleur

Mid-Term Examination 2024-25
B Sc. (Ag.) I Year - I Semesier
‘Subject Manums Fertilizers and Soil Fertr.[r.ty Management

%l Que. 1 : Choose the Correct Amer]ﬁ

g# IR glaw

1. Criteria of essentiality of nutrients is given by
Y% dedl @t IGsASSHAT F AULS [bas 2T ?
(a) Nicolas (fAwrerar) (b) Arnon and Stout (37 8 ®=3e) v/
(¢) Lipmen (form) (d) Liebig (aftfam)
Answer / 397 : Arnon and Steut (3= o9 =)

2. Essential elements are involved in nutrition and [ife cycle aj': Pf.a.nfs
Wi & drwwr vd ofled g% ¥ fFad smaws d afda #7
(a) 20 (diw) (b) 19 (3=i)
(c) 17 (w78) v/ (d) 22 (wdw)
Answer / JO7: 17 (T3T)

3. Deficiency of nitrogen element first appear in
EET @ A wAF e @l fawis adf & 7
(a) Younger Leaf (7§ wilt) (b) Old Leaf (gl well) v’
{c) Mid Leaf (Teq it ) {d) Stem (FT)
Answer / FTT: Old Leaf (9ol welt)

4. Stomate opening and closing is reguloted by which element
iUt & gaa 3R dg g9 B Sl AT @war 7
(a) Nitrogen (ATEEIT) (b) Phosphorus ()
(c) Potassium (WerfEram) v (d) Calcium (Ffowrmy)
Answer / FET:  Potassium (dlerfias)

5. Behaviour of phosphorus in soil
¥ BBRT &1 gag a1 Far 27
(a) Immobile (3=a) (b) Mobile (mfdsfa)

(c) Less Mobile (@7 widsfier) v/ (d) None (@I 7d)
Answer / 39T ¢ Less Mobile (&7 wfasfiw)

(5)



Vi. Which element is the metal component of urease enzymﬂ? (2)
Urease TUSiIgH &1 €ifcaeds €eed #la-AT d 872
(a) Copper (®IWR) (b) Iron (3mea)

(c) Manganese (FHorefter ) (d) Nickel (forber)
Answer / 3T7: Nickel (foder)

Vii. Rape seed is used as an indicator plant for the deficiency of which element?
WHlE fba a@ @t @A B gIe der 27
(a) Nifmgan fﬁﬁﬁﬁ?} (b) Phﬁsphams (BT )

(¢) Potassium (@erfirgs) (d) Calcium (Bfeeram)
Answer / 3T%: Calcium (3fFms)

Viii. Movement of P and K ions from soil to plant root by which mechanism?
figdt & dtef @ @3l d@ P 3 K 3wl @1 dada few ufear g glar 87
(a) Contact Exchange (¥ua fafersa) (b) Diffusion (faw=ur)

(¢) Mass Flow (g=#re ¥aig) (d) Substitution (ufomemysr)
Answer / 3TR: Diffusion (fd=Rur)

ix. Behaviour of phosphorus in soil is:
frcdt & wiwpRy & AR daT giar 7
(a) Moderately Mobile (Fezs arfasefer) (b) Highly Mobile (3icrfirs arfeefter)
(¢) Less Mobile (@& aifasfer) (d) Immobile (3/e)

Answer / 3TT: Less Mobile (®5 afasfler)
X. The Neubauer's seedling method is used for the estimation of which elements?

~alar disferr ffy f6a a@l & aeea 3g W @ ol 27

(a) N & S (g T Fe) (b) P & K (il vd wlerr)
(c) Ca & Zn (Ffoom vd foiw) (d) Mg & Fe (3eefifirm va 3mme)
Answer / 303: P& K (®iewRa w4 dersr)




Tuwaharlal Nehru Krishi Vishwa Vidyalage , Jabalpur
Mid-Term Examination 2024-25

Course : Soil Ferfiiity Mwmgammﬁ

B.Sc. (Hons.) Agriculture, First Year, Second Semester

Time : 1 Hour Max. Marks: 20
@.1 (A) Choose the Correct Option J TE ey gﬁ'-r’??

i Availability of which micronutrient increases with increase in soil pH?
#T & pH dgd W W Few UWE ded Pt Iueedar agdt 27
(a) Manganese (#Homiter) (b) Copper (®fdz)
(c) Zine (i) (d) Molybdenum (Hifoasaa)
Answer / 3TT: (d) Molybdenum ( Ftforedas)

ii. Which mineral source of Zinc in soil is?
Har & fw @& @ g atew-ar 27
() Chalcocite (wIerage) (b) Limonite (fwinge)
(¢) Ilmenite (§e¥¥15e) (d) Pyrolusite (WiEegange)
Answer / FA%: (a) Chalcocite (=Tediaize)

ti. The law of minimum /[ restitution is proposed by:
=aR /ofagfd &1 s fEes gfamiEa fEare
(a) Van Helmont (@17 Eawiez) (b) Liebig fc_'ﬁ'ﬁ?l':’!
(c) Spillman’s (fgert) (d) Mitscherlich's (Frearefera)
Answer / 3TT: (b) Liebig ( &tfaar)

iv. The conversion of organic form of nutrients into [norganic form s known as:
i ddl & @Efad Y & HeMAe &9 A gRedd  @gemdar E—
(a) Denitrification (¥-"adiabar) (b) Immobilization (F#NaeZwrT)
[(c) Mineralization (feremsam) | (d) Nitrification (ATEEer)
Answer / 39%: (c) Mineralization (f=Rarger=)

v.  Stomata opening and closing is regulated by which element?

T4 (Stomate) & el U d9 & B BA-TT FF A wvar 22

(a) Nitrogen (ATEZYaT) [(b) Potassium (TefEra)|
(c) Sulphur (FewT) (d) Magnesium (H=fifares)

Answer / JaT: (b) Potassium (9r2fErRET)




Vi.

Vil.

ViiL.

L.

Which element is the metal component of urease enzyme?
I UAIGH &I €ifcads Hed HIF-A1 dd 8?

(a) Copper (@IuR) (b) Iron (3maZa)
(¢) Manganese (#areffer) (d) Nickel (fedser)
Answer / FaT: (d) Nickel (fade)

Rape seed is used as an indicator plant for deficiency of which element?
WAz P g @ ®A @ gad utear 27
(a) Nitrogen (amsgior) (b) Phosphorus (wi=pies)

(¢c) Potassium (uefirgs) (d) Calcium (3fcergs)

Answer / 3u%: (c) Potassium (TeRrs)

Movement of P and K ions from soil to plant root by which mechanism?
7o & def @t wel e P vd K agel @1 Fuewr few fear gwr g@ar &7
(a) Contact Exr:hange (Fus fafase) (b) Diffusion (fagar)
(¢) Mass Flow (g5 uaig) (d) Substitution (gfawemye)
Answer [ 3u%: (b) Diffusion ( fager)

Behaviour of phosphorus in soil is:

7 H GIEPRY F EER Al st 27

(a) Moderately Mobile (Fezm arferefie) (b) Highly Mobile (srerfera arfarefier )
(c) Less Mobile (& arfiefier) [ (d) Immobile (3rer) |

Answer / 3t2: (d) Immobile (37raer)

Neubauer’s seedling method is used for estimation of which elements?
waiar HAsferr fafr @1 sy 5 ael & smpew &g fear omar 27

(a) N & S (amgglea pd e ) (b) P & K (wiewied pd wefraw)
(¢) Ca & Zn (Pormw va foim) {d}Mg&Fe{ﬂﬁﬂﬁ?W!?ﬂ:mFrj
Answer / 3d%: (b) P & K (wimshs v uidfmw)




Q.1 (B) Describe the following in brief
WY # AT (2 3P GF)
i. lWrite the criteria of essentiality of plant nutrients.
gy UNE dedl @ AaEsAAFAT S HAACUE fAfHU |
Answer (English):
1. A plant cannot complete its life cycle in the absence of that element.
2. The deficiency can be corrected only by supplying that specific element.
3. The element is dr’..r‘ecﬂH involved in plant metabolism and physiulagimi functions.
I (fg=t):
1. 39& faar dlem el oflad &% GO A8 &7 Il
2. sE A e s & o @ @ A B
3. 38 g F FumeEt va g s # gorer s o 21

ii. Mechanisms of nutrient uptake by plant roots.
el @ 3l gRT GINE dcd JEW FA F fhaareEr far |
Answer (English):
1. Mass Flow — Nutrients move with water fowards roots.
2. Diffusion — Nutrients move from higher concentration to lower concentration.
3. Root Interception — Growing roots come in confact with nutrients present in soil.
IR (fR=):
1. g A (Mass Flow) -~ &7 & W19 99& ded o3l a% Ygad &/
2. TR (Diffusion) - e Wegdr # A Wegal @ R R
3. Id saereT (Root Interception) - ﬁﬁ?gﬁ W UNE dedl & IS A T £

3




iii. Classify essential plant nutrients.

FETF Y Gia® acal 1 GIEOT ST

Answer (English) : Fav (R=h):
Macronutrients: Micronutrients: UHE TSE d (Macronutrients):
i. Carbon (C) i. Iron (Fe) 1. @& (C) e G T (Micronadrients):
2. Hycimgm (H) 5 Mangmﬂ (Mn) 2. giggtas (H) 1. s (Fe)
3. Oxygen (0) 3. Zinc (Zn) 3. siteedftaer (0) 2. Haefter (Mn)
4‘+ NL‘ENEEI’I (NJ 4_ [:uFFgr fCu} 4, mﬂﬁ? (HJ 3, % {EFI-J
5. Phosphorus (P) 5. Boron (B) 5. wiEpd (P) 4, @ (Cu)
6. Potassium (K) 6. Molybdenum (Mo) 6. aRfra (K) 5. @iz (B)
7. Calcium (Ca) 9. Chlaiie {C1) 7. FfFear (Ca) 6. AlfFasawm (Mo)
8. Mnﬂmium f.-"'lg} 8. Nickel (Ni) 8. #=fifirgar f.-"lg] 7. @R (CL)
9. Sulphur (5) 9. I& (S) 8. fada (Ni)
iv. Enlist approaches of soil farﬁiifg evaluation.

HqeT Javar Aediea @ faftat Bfaw o (R=h):

Answer (Engﬁ.sﬁ]:

Methods used for soil fertility evaluation are:
1. Soil Testing

2. Plant Analysis

3. Biological Methods

4. Field Experiments

5. Visual Deficisncy Symptoms

#GT T Hewiwa I owHe AT #-

1. @& wfaor (Soil Testing)

2. gt faectwer (Plant Analysis)

3. dfaw fafdal (Biological Methods)

4, @ty matar (Field Experiments)

5. g7 ®Hl T (Visual Deficiency Symptoms)

Describe rapid plant tissue tests.

mRa ity Faw gdieor (Rapid Plant Tissue Test)
& gola SHAE |

Answer ( English) :

Rapid plant tfissue tests are quick chemical fests used
to defermine nufrient status in plants. Fresh plant
tissues are tested using specific . These tests
help in detecting nutrient deficiencies and making
fertilizer recommendations.

Ad'.vmfa.gas:

2, Gulck und single.

2. low eost.

3. Useful for diagnosing nulrient deficincies in standing crops.

IR (=)

aRa fty Faw wdhw ot Temle o fftat §
foad grr dhut & ohve aaal @t Rufa & g war
g @ 21 ae Uy Fawl o v afiwedlw!
(Reagents) @7 waiber faar wmar &1

FTH;
1. sftw ofwmer s g@d &)

2. &7 wA B #

3. g ¥ o9 gl @ AT @ gar FAA H

4 Fuahft &




«f, OTelf & A5 a

—— MECHANISM OF NUTRIENT TRANSPORT IN PLANT

" hT URdgeT

<

—_ =

T ——
TR (INTRODUCTION)

M FE gwr Bed & s s
T FavT (O g smiRe
T E AU 3 e % ey
& ol 7 gar £ ot ¥
o F97 F A% 39 T &
BT Y dhr & fafier awit aw
TR e #

Plants abserk water and mineral
salts (nutrients) from the seil
through roots and transport Hhem
to leaves through xylem. The
food made in leaves iz 4rang

to different parts of the plant
through phleerm,

2) AR & ERT UREET |
(TRAMSPORT BY XYLEM)
FEsifle A st = s w8
# SmEmE SRt e s
fr amgew & ger Fue 8 s
ufedl a% ugEd ¥ Ag aiEe
iEfy 0@, f2 R SR
e faar gmn B B
Alhsarbed water and minerals enfer
wylem vessels from rocts and are
'I:ran:.PnHEd. u.FlNr.u‘d to the leaves
'Ehrwuah :qcl.am. This ‘h’un!.Fn'rt
GLEUrS b]r ‘tmrnsi:.ir-z*.'i-un Full, root

pressure and cagillary action.
...",, Y

I

1y "'1' mﬁu
i |

Bl & e T ERT

\ S _in_ soil water,
EIEEE T "' ! TE
(AYLEM) | l T (Root hoir)
;‘ﬁﬂ?ﬁﬁi TI (PHLOEM) ‘_' _ Tt
Tr:::-taimr Tlll T H IR = T e 1 el
and minerals : Transport of TR (Soil water)
L ¥iiaa & AT (PHOTOSYNTHESIS)

Water and mingrals in the seil

{ gffar & AT (SUMMARY OF PROCESS) ﬁ

afrt 3 s T B 9L

STEF glar @i
(ABSORPTION BY ROOTS)

B & v B el & e F o
afftst Favt S st &

Faot hairs absork minerals dissalved

o)

aferdl 3 Wi Hactaur T Tl
{9ir=T) &= B

Glucose (food) is made in leaves
by phetesynthesis,

(4. wiww & T SREE
(TRAMSPORT BY PHLOEM)
ufdt 3 a=r e we S
| Zmr dr & wef wwi (FE, &
E, T, S afy) AE g

(Rbsorption from wip T 1 ST o 31 G o A R o §
soil ) T (Food formation  (Transport foall | The food mode in lsaves is trangnorbed [
(Upward frons ir lamves) parts by phicam] by phloem wessels te all parts of the 'T' il
by :u':,l'.ﬂm ]:J.u.ﬂ{ {roots, ster, Flowers, fruits, 'Iﬂ"q’n’q‘:ﬁu;[

I_su.ls whe. ). {Phloem vessel)

Hecd (IMPORTANCE)

. g whEar A & fw, oty e, o, di e o s & R s R
» Thiz pracess is essenbial for growth, develapment, Flowering, fruiting, seed formation

ard survival of the P|ﬂ-ﬂ+-

f=Fd (comcLuston)

el i az,’lll?m T B

£ trans cooure 1 b sl
i ot E
:lllliwnmm: n:-d. mnﬂm




IS BN & aH

—— FERTILIZER RECOMMENDATION APPROACHES ~—

T A=, T A i T T W adve @ sgEeT
= SeAeH, HaT TR AN gaiawor T3a @ el ¥

use of fertilizer

is the ka’}r to highar ':,rlsld, soil

health and envivenmental protection.

ft

I THwIfEr & wiRe

- MATJOR AP‘P‘RDﬁCHES OF FERTILIEER RECOMMEN

ad

DATION ] %

(1. W= RiRen (Generol Recommendation) |
o5 Pl W, g ot shem ane & s
T & T 2 o deew iF &% B o fen
o &

This recommendotion is based on creg, regien
ard avETage }lield. It is given as o Flead
dose per hectare.

e, Afder :H!ﬂ nﬁﬁi‘:ﬂﬂ * mt.‘r T
b.mple but reot suitable for all conditions.

(2

.Hli"‘**'“ scientific amd ecemamical , J

=,

JET e seia

[ Soil Test Bosed Recommendation)

| a7 afemn gRr owgr @t dws ad R
7T FF & e s & oA
v & ol B

Fertilizer dose iz deteresimed accarding

to the nutrierd status of seil by

soil testing.

Fnﬁﬁ,ﬂiﬂﬁﬁmmﬁmm@ml ;

(4. sigfer dror R

[Balanced Mutrition Approach)
N, B K & arg-smr 9o o5 g dEe ot
i Tl A 3 v st fieetie

Baged en the balanced supply of M, P, K
af well as sécondary and micronutrients.

TET R AR § AR A ag §
Tmproves seil health ard ircreases produckivity.

aYa

{

JA Step wise and timely rutrient managament,

{Crop Nutrient Management

Based Recommendation)
T we o ¥ dw e
MITIUHA T WE S g i |
Based on the assessment of nubrient
ﬂ:ﬂwrmnt of crop during the entire
qrovechy fparicd i

T

I - o e
5‘“’"'"3 Growth Flerwaring Fruiting Hahurity

TN AT O 9 oo W |

—

%

Riﬁht source, right dese, right time and righ“: Plu.v:.e.

wiaT Ius ameniie Rl
(Target Yield Based Recommuendation)

Prefifier e IS W 9 3 g ST
g dedt #0 WA ¥ SIER T 3EeE A
farmfirar o S B

Fertilizer is recomunended bosed an the
nuirient requirement to achmeve o

ﬁpe-:-iﬁ: target yield,

3.

mm%ﬁqmﬁmﬁﬂﬁﬂml

kUu'Fu] and planred approach for higher yiald.

J

"

(6. - ffere ds a9 e

[Site Spesific Mutrient Maragement)

b

I, TET, FEAE S wee R & S

RfErez mrar § 3 W=
Fertilizer monagement in specific quantity
pecording b0 site, seil, climate and crep

conditions.

T, T A gafe & B mﬁ [
h_PTHlM sustainoble and safe for erwironment.

&

-

£ 7@+ TR & (Points to Remember)

- 'Hﬁ HIET & WERT B | [Use the right dase. ]
« it wEm OE E1 (Apply at the right time.)

. 3fE w o S e dgE I

\,

+ aggr wilerr ST AT | (Get ssil test dome vegularly.)
+ Tft TETF W W #4 | {Choose the right fartilizer,)

« gft moe oive fafir & F1 (Apply at the right place ond method. )

{Use orgenic wmarures and fertilizers in bolonce.

ECto) {ﬂbjac.tiuﬂs}

. WY o

{Erw wansestnl p-mbe:timj

= (Conclusion)

T W, wr AR maiEeer Faae gfies
W TE L |

By adopting proper fartilizer recommendation
ﬂppfw.{.'lui, Wi CEM BMSWUrE hiymr Ti:ld., sl
health, 'pmfi‘t and erviranmental prataction,

HE v TR W 5 AR S,

~

J
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HISTORY OF SOIL FERTILITY AND PLANT NUTRITION

— .
“ TS T — T YT — T MG 7 Healthy Soil — Healthy Plant — Healthy Life
T T AR wET U F A e wont g # ) m T o, W s dwRe sEaee & g e s de T
The knmvled.ge of sail 'F\rer'i'.iLiJ::,uI and plant nutrition has developed over thousands of years thrnugh
experience, experimentation and sciemtific research,
. N\ wegsee fAeE a
i CHRONOLOGICAL DEVELOPMENT
™ - ' =Y
el F wol ww | [ A g e | agfE wE | T T
(Ancient Period)  |=P| (Medieval Pericd)  |==| (Begining of Scienkific Era} |[=®| {(Modern Pericd)  |=| (Contemporary Period)
wrilT weEwa (B, seA, | WA W, WA 4 A 1T 1B araT=t B Sanf 108 et o o B fiwr 204 el & aE g W,
| =) # wer ar s Tarfirer st 3 wgfa I et ot I & wae TR NE el heR 0T, fEE e e,
s, o @ il w P | w5l e iy Ere g #a i i g T
okt £t =hwr T | ammr o7 w1 WE In 17%h=18% comtury, In 13th cantury, sisential = fr g
i i woy i | oo amar w sciantists atorted studying ’:"‘":”E;l*“" Plants ward After 20th century, sl
Tn ancient clvillzatisng Practicas like erop rotation, the relationship between e testing, fertilzer imdustry,
(Egypt, Indin, China), fallowirg and mied T I R (Tushus vem L) microrsstrients, biofartilizers
| people vmed crop residues, cropping wirs developed. U R A | and modern techrelogies
FYM, green masmres abe. | Soil manogement was (Father of PIEHL_MIHM] | wire develosed .
to maintoin seil Ferbility. | based on experience. - - O
’ 4 ..gﬁ'?r! (Liskiz's Mirimum,)
L v et ot
. . A iz (0 van Helment) | Fro—sl EH Gl e
i T | ;
ol I i 2 L oTa
i i '::r:gﬂ iﬁ:?gﬁ; I"ﬁf;' scarceit nubrient. ™ —r *:
L i 0 Lest by sl £ Eilg -, = 2 )
s { TEaT H % TR (Important Milestones) ~
& 1629 — 3 & =7 ¥ (1B van Helmant) — e @t ¥ = # ™ TN T : =
AR, A L i { WIS & TS T9F a ( Essentiol Nubrients for Plants) }
o 1804 = F5{ §AR B (Sie Humphey Oovy) = dterer (k) o apam i) (Tbenbified Pobash) it i A (Macramatriests) | rwmaﬁ,‘rﬁ ez |
e 1840 - FEH A BET (Tustes won Liskig) - 9l & fig afa des o o amoweser amd ) . ] &
{Enplained mineral nudrition of plants. ) | : : "W?ﬂ'"! (::b‘ﬂl ml] ) I IF:H —mi:;:n}gutu‘.l
& 1853 — IEREE At (Albreckl Theer) = g o 3¥mn = wRT =0 w R K = e (Pl j.-.. | 2n = ffm (Zinc)
{Fathar of Seil Fartility) I:o.- i I'_"'j EE | Cu - R (Coppar)
s 1887 - wlEfigEr {Lorana, Hiltner) - Argghes frbee ach mit e ot e b mka'“ o | B = 335 (Borun)
{Discouery of M-fising arganisms} pn i (:. 7 | Mo = AR (Hekpbdermm}
& 1920 % W - RS v, fER s adr ot S sl A s 3w ) § = W (Selghnr) wo| CL - I (Chberine)
i [Exterswe use of chemical ferkilizers, wormutrients amd baofertdaers, ) = - — Cai - — _.:)J
T == (Conclusion) pisie )
et e S oEm e = EE ARE e B e St g :
dnfern iR M TR we % g g TEA S, SRR TR,
T e s vk Eaw g o e
The bnswledge of soil ferkilty and plank rutrition bos ewbed with human chillzotin.
w :'.'.-I'\'I.ipil: restarch and proper mansgerent, we oin ensure suskaoinable
L{hmi: Flakber} [Crep Fofakion) egpicdture, higher yeld, sol health asd ervirenmental peobection.




AND PLANT NUTRITION

Healthy Soil - Healthy Plant - Healthy Life

experience, experimentation and scientific research.

[ The knowledge of soil Fertlht:.r and plant nutrition has developed over thousands of years through

In ancient civilizations
{Egypt, India, China),
people used crop
residuss, FYM,

green manures efc,
to maintain soil

fertility.

2
ANCIENT PERIOD

2 CHRONOLOGICAL DEVELOPMENT &

Practices like crop
rotation, fallawing
and mixed cropping
were developed.
Seil management

| was based on

experience.,

—
MEDIEVAL PERIOD

—

[ BEGINNING OF

~,

SCIENTIFIC ERA
(17th=18* Century)
Scientists started
studying the relationship
between soil and

for

T, B. van Helment (1629)
concluded that [-l-.wt
grows lhu.l.nl:lr bf,r water,
|_net by seil.

i '
MODERM PERIOD
(19* Century)

Essentiol nutrients

identified.

Justus von Liebig
(Father of Plant
Hutrition_}l

nks were

~ 3
CONTEMPORARY PERIOD

(20% Century onwards)

After 20% century, seil
testing, fertilizer industry,
micronutrients, biofertilizers
and modern technologies
were developed,

r——F IMPORTANT MILESTONES ?——ﬂ

=
" 1629 - 1. B van Halwsnt ~ Showed the imartance of water i plont gronth. || [~ MACRONUTRIENTS [ MICRONUTRIENTS )
* 1804 - Sir Humphry Davy - Tdentified Potash (K). N - Nitrogen Fe = Iron
* 1840 — Tustus von Liehiy - E-;Flunad mineral nutrition of plents, F - Phesphorus Mn = Manganese
¢ 1862 — Albrecht Thaer = Known as “Father of Seil Fertility". K - Pstassium Zn = Zinc
* 1887 = Lerenz/Hiltner — Discovered |l.p..|.'“,'.m..,3 organisms, Ca - 'En:l-u'urr! {:Bu — guﬁmr
* 1920 crwards = Extensive use of chemical ferbilizers, micromutrisnts ;19:;:?9;::'““ Mz - H:;dum
and biefertilizers, J CL = Chlorine
y k_\_ A Nl J y

£

Organic Matter
{FYM, Compast)

SOURCES OF SOIL FERTILITY

G'rtln Hulu'rlng (

Farlrs
Grganic & Teerqanic]

Hn&rhl:tzrs

CONCLUSION

(The history of zail fertility and plant mutrition shows the
pregress of human civilization from experience to science.
i Through scientific resesrch and proper nubrieet management,
we can ensure sustainable agriculfure, higher yield,
seil health and envirsnewntal probection.

e R R T Ty gy
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CRITERIA OF ESSENTIALITY
.. (FOR PLANT NUTRIENTS), .

F". nutrient element is considered essential for plant growth when it fulfills the following criteria.
ﬁéaﬁlﬁtﬂ’%ﬁuW{Esmﬁm}ﬁamm%maﬁﬁmﬁﬁamﬁﬁﬁaﬁwm%l

]x

(1. INDISPENSABLE i

The element is absolutely necessary
for the plant to complete its life
c.}rcle..

AT dcd A F SET uF @ W
0 ¥ e afEd (sEes) &

IIFZ. SPECIFIC FUNCTION

The element has a specific function
in plant metabolism which cannot
be performed |:-:,r any other element.

TH T &7 U ¥ T (Metabolism)
# g w0 e &, ol w2 aew
ac I FE W el

IIF3. DIRECT INVOLVEMENT

The element must be directly invelved
in the Flm’c's Fh}rsiolugiml or
bicchemical processes.

ag a@ex o &t aiifts IfPhyﬁiul.agical.}
a7 FErarfas (Biochemical) wiammaif
¥ weag w9 & wfEnfaa dar

Deficiency of the element produces
specific symptoms which can be
corrected nnt}l hﬁr suppl:,linﬂ

that element.

g g #t wt I R dsr (Seecific
5:,rmp’cnm$} fammf & g; H e 3
g o# 23 & dw od

The element is required in definite
armounts. Both deficiency and excess
of the element affect plant growth.

9 a9 $t oy w e o &
FATEEAT BT £ | gt it A s
AT d # gfg B wafe awdt

rllzxﬁf:'lpll-fr: P NE’:M}E Amino acids
Bl S ET?"’,} i EPTM"S}
£ ) F?Z:m: .-':' --ﬁ'i
With inutriant.  ‘Withouh ratbvient bR | EEE it sre
(e Eam) (e k fen) # = F g | M (o)
- N/ % ~
4, DEFICIENCY SYMPTOMS 5. QUANTITATIVE REQUIREMENT 6. UNIVERSALITY

The essentiality of the element is
true for all plant species.

TH T F WETIEAT I TEE
* ot & faw aw A 2

SUMMARY (&miar)

A nutrient element is considered essential for plants when it is indispensable, has a
specific function, is directly involved in plant processes, shows deficiency symptoms
which can be corrected by supplying that element, is required in definite amounts

and its essmh,ulnt}r is universal.

——— ﬂ,

= ——— e

gEtes

1——
Corrected by
supplying the = -
d same nutrient & z . :
e 3 fieiene | T ik =y e
]}Q.'Flcmn:}' (T ¥ Mormal De f - axici y
symptoms aﬁgm (@) (wit) Optimum (e [ famra) Esstnhal. Fm- .;L[ P[,,_ntﬁ
| (wf & ) J (3R Hra) ) 58 fmﬂﬂrﬁfhi‘ﬂqmmj )
r‘--_..___—_-_'_ ------------ = S e e el T

LY.
EH

E

b

" Essential nutrients are the

< building blocks of plant Life.
HEYF GE ded Gt & oftE
F WUR =W R

e ————

—

s )



ROLE, DEFICIENCY AND TOXICITY SYMPTOMS

OF ESSENTIAL PLANT NUTRIENTS
HEITSH Yigd dINE dedl o Jffer, AT vd e aeor

\

[ NUTRIENT DEFICIENCY SYMPTOMS (==t & waror) TOXICITY SYMPTOMS (fammerer & aiaror)
Mﬂ.i.nl}r Seen In l"iu.inl)l Seen In
qeE T Symptom (&) (e, il 7 i B Symptom (F&7r) b e - ]
o - + Dark green, excassive
NITROGEN s> B ARy i
el . » Delayed maturity Older and
it ol
{H} Thin stems der leaves ; I;::::L::fﬂ = whole plant
A g ol & e g (g ) * TE B I, Sl (gewr wi s
9y TF W s i oot )
1w T e il O b
Dark green leaves * Stunted growth
; * Iron and Zinc
PHOSPHORUS Purpling of slder leaves deficisncy aymipbems
Poor roct development Older laaves irnduced Oldar Laa
{P} Dalayed maturity - O r leaves
oy e {ETﬁ ‘ﬁ‘t} . zing nEs [‘3?1:} Eﬁ.ﬂl
IR « gfE ¥ A
Fﬁ oot we Hrredrar o M T T & =i
T ﬁma;r;;iw  mgr wEws g
Hrmarr . ot W e g
» Wellowing and scorching . Nb.:r’in-;ll hlerasis
. of leaf marging + Bronze ar scorched
PﬂTﬁS}J‘UM " Poor qusly frtefssnds | Older loavs « Tebibition of uptake of e
o Disease suscephibility QA ) Mg and Ca (T i)
tﬁ%ﬁm :ghﬁﬁnﬁﬂﬂﬂim .m;mhﬁﬂw
et - it
:rﬁf?JMW -Mga(aﬁMm
. Djmth of gr_\awins pesints = Irhibition .n‘F uptake of
CALCIUM ® Diststed, orinknd yourg hues | Young leares o R el Young leaves
» Poor rook grwﬂn.. ; (77 %) and i 4af Tp o
{Eﬂ.} v Bilosses erd rot in fruits ; ; Stunted growth (12 ) )
- ¥ mq;pﬂ # 5 grawing points . ::q ik Elﬁl";;h\g, K, Zn) and tips
:ﬁﬂj‘;ﬁ"aﬂv (3f& fig) . e & f we (i)
+ w F wEnw g W * i v e
= Interveinal chlorasis of * Interveinal chlorosis
MAGNESIUM | older leaves o irpiaorgtes
(Mg] "“;’ T (eder lagves -:ﬂ:: Older Leaves
+ Foor phetosyrbhesis g o
-mﬂwﬂﬁﬁmamm (g ) T ¥ fama & dr (g )
- o = e v froiEer A et
s * W WTFARIT = OEE * EEEET
ROLE OF ESSENTIAL NUTRIENTS (3w dme aeil & s
*+ Mitrogen (M) — Fremotes vegetotive growth, protein synthess, chlorphyll formation. * Caleium (Ca) = Call wall formabion, call division, root and shoot growth.
AgEra = EeEfie iy, S s, weiee Bmfer ¥ wwr — i fafr i, #fim e, 73 7 1 ghew # wEE
* Phospharas (P} = Root development, ereergy trarcfer, Flowering and seed Formation. * Magresium (My) — Central atom of chlorophyll, ackivates erzgmes.
‘::ﬂﬁ?ﬁf;"!ﬁwmﬁlfm.ﬁiﬁﬁﬂhﬁml =iioms - ﬁhﬂmmﬂhmmﬂmffml
*+ Potasgium (K} — Enzyme activabion, waber regalation, quality imps k, di (e oy th'tup s ““ 6
5 & nuk=ition | kfyiu-hul*:l'r\; plant grewth wnd
IR — e W, e, T e, ﬁrﬂﬁiﬂwmmél L@ masimur yiald (Ffnr e # st 7 e T fed )




MECHANISMS OF NUTRIENT TRANSPORT TO PLANTS
' Qe # O9F dcdl & IRGgd & do :

Mutrients are taken up by roots from the scil, transported to different parts of the Flm‘ﬂ:
and utilized for growth ond development,

/1. UPTAKE OF NUTRIENTS FROM SOIL
(s & Tmw o i)

# Hutrients in wil solution ore obserbed
by root hairs.
Torght & famm & 95 v A A el
g A W |

=

i e gt & T oo g e
ain 9fg @ FEw & Bw IwEEr T w

i #

& fifier st @6 wdw @A R

THREE PATHWAYS (d#F #rf)

~
{A) APOPLASTIC PATHWEY | (B) SYMPLASTIC PATHWAY |

[ sitpté® W) [ BfomiEzs Rt )
Moegment throwugh cell walls | Movemest Bhrough cptoplesm
e oy P |t et I s

el it ermer Ghedt d o
S P o

= uu

{C]TWMBWEHTH\';I"
(ghwrm =pl)
E:Puh:d erakiing nFPl.n.-n
lurfbm.nr.-udbmnplul:.
e fired v SRvr At
AR-AW W AR R |

==

-fl TR.I’-HSF‘EHI' THF.D'UGI'I XYLEM
(oM BRT TR
Neutriemts are trorsported upward
with the trarspiration stream
mainly a3 ions.
U e STl W % A
FE F AR A & e i

5. TRANSPORT THROAMGH PHLOEM
(wrH BT uitEE)
Mutrients {mainty srganic nubrients)
are hwupnrl'.nrl from source to sink

by pressure flow hypothesis.
dres e (qEEH: FEEE) A
F FmimEr WEl &% §E HETE

At endodersis, due te Cu.qnmn skrip, apeplactic
ord nutrients mast enter symplostic pathway.

s A= w1 fifefes & & s s #W

b

I/-3. LOADING INTD 3YLEM
(wgma # i)

Mutrients enter pericycle cells and

then xylem vessels,

e fra Gfefen i 7

wlw A g & w A e

e

€. UTILIZATION (z=am)
Mutrirts are ulilized @ warious metabolic
proceises for growth, develepment, reproduction
and sharage.

AE e T e R F i
e, W T i B oy e ey =

flosw s blaciond

ﬁﬁzﬁa*#ﬂﬁmnﬁtkmnﬁm‘lﬁtﬂﬁméfm!ﬂt

Casperimn sheig
et gt

_Endﬂdlrm'l cxll

afenfen @ ¥ o ofern gRT g A § )
I Fhiloem
{Sieve tubs)
{awt AferT )
Companion cell
! sl e
Mechanism
ol (7]
ylam | ® Betive Loading e wifET
| wessel
| HAgEH & Yalaker grlers
el o fram :qll.ln
e | 7 A & FEAT T W
; = Fw
A e * Pressure grodient
Machanism 1 sowses Flow
s Rost preigse i T B
ki 1 &3“{ + Unlbading < sink
L] mnwirﬂiﬂl & k[ rlaads
e At i 0T L
» Cobesion o
FEA { cobusion )
» Adhesion
HrEE (adhesion) L

e

L)

ol

Finally, matrignts are whilized for verioas fe proceses.
Eipok

SUMMARY [ET{HT:I

* Hutriests are absorbed By reot hairs from soill selution.
i'lmmnhna‘fmﬁqﬁmiﬁmﬁﬂ&f|

They mawve throwgh ot corbex by spaplashi
¥ 73 Figaw @ sndeniiEs, ﬁmmm;mim
After crossing endodermis,

N

nutrierfs are tran ied.
ﬁnmmﬂ:wﬂm

a faf

are Leaded inka wplam and
wm:ﬂ\:ﬁwmﬂrﬁnvﬁmﬁaﬁrh
hlagm ts differest F the plant
Fmﬂ! q?u?;:;h!“ fe

#ﬂiﬁmﬁf#ﬁqmﬁﬂﬂﬁtl

'l

mffaamwag.
trarsported upmard.




“FACTORS AFFECTING
NUTRIENT AVAILABILITY TO PLANTS®

gtef & T diwe ac@l I Iucar & gufdd & gl HRS

"
SOIL pH (m&T =t 3veeten/ &ndian)
Mutrient Mﬂllﬂ.bili.‘l?jl’ 5 TROXLFWE LA

rewtral seil (pH 6.5-7.5). Very

acidic or alkaline soil reduces the
mml.nhl.ll.{y of many nubrients.

=8 qE (pH 6.5-7.5) ¥ < aei

Ft oAz aftw pE ¥ s sl
o T T § TR ARl st e
FH g AE £

ORGANIC MATTER (3fis uemi)

Orgonic makter improves soil sbructucs,
water holding © ity and wicrebial
activity. Ik increases the availability of
many  nubrients.

How anf ot Fre, wer wmw seEW ST
e A & ¥, f = i
wedt & rgeramn Al

CATION EXCHAMGE CAPACITY (CEC)
( Femm fafem am)

Soils with higher CEC can hold mare cations
(KF, Co2*, Mg™ NH*) and supply them to
plants.

T CEC @t mapd adfies b (K0, Ca®, Mg®™, MHgt)
oY e ww wh § aby del @ e s §

~ SOIL MICROORGANISMS
(71 gameia)

Micreorganisms mineralize organic matter,

Fin nHWFn.. polubilize mingrals ard

ircracse rukrient  cvailabiliby.

Yema A T At wR E, AR R,
it & feie w0 F ol 9w aedb B swrsm st B

L

SOIL MOISTURE (wer &1 =it)

wate soil moisture dissolves rutrients
and helps in their mowemenk Bo Ehe rools,
Beth dreught and waterlogging reduce
rutrient awailability.
it dieE el W AR § Al wET o

?mmﬁri‘: ar e 3
ﬁaﬁﬁ#w wq W K

INTERACTION BETWEEN MNUTRIEWTS
(i @t & dte i)

DQ-'F'ithnl.‘.:.r or excess of one mutrient com

affect the awailability and wptake of

anether nutrient.

flt o e me & o ar sfiem gE e
e Ft o o s @ mafae & A

SOIL TEMPERATURE (=2t =T aTTH= )
Temperature affecks chemical reackions,
microbial ackivity and rest grewth.
ClFLimu.m bemperoture increases nubrient
availability.

e TEEEeE wtfimed, e i o
w7 ql W AR ) I A A

PRESENCE OF OTHER ELEMENTS
(=g a=r & Iufuf)

Some elements in exceas [like AL, Fe, Mn}
can make other nutrients less avoilable,

gw A= o afirE (@ AL Fe, Mn) 3T 9w
Tl B IEEET # T T T R

Al & ameenm sy &

SOIL AERATION (=1 =1 E‘I?FT:}
Good aeration enmsures proper rook  growth
and micrebial activity which are essertial
for nutrient availability.
S e Al ﬁi} st mamefte nfER
AT wwar f, o dtwe aesi ot Tormen & S

SOIL SALINITY (371 emia)

Hiah seluble salts in seil reduce waber

uptoke by plonts and creste nutritional
imbalance.,

gar A yoedts ol & s dhdl g ww
Fas & Ewr §oafw dmr s T D

NETTE |

SOIL TEXTURE (3=r =t &-mae)

Soil testure (samd, silt, clay) affects waber
huLdin.H capacity, agrabion and nubrisnt
retention.

mr # A (W, e, Rt fight) a@ ume
o, A ST G A aE ﬁrﬂﬁ?mﬂil

*__-\_,-\_ e i A

*BALAHCED SOIL MANAGEMENT = OPTIMUM NUTRIEHT A"JAILABILIT‘I' = BETTER PLANT GROWTH AND HIGHER YIELD

ﬁ‘rﬁar—q'zmarm

‘agﬁaﬁqmwm = §Ean

MANAGEMENT PRACTICES (weiur wad)
Pra &il , balanced fertilizakion, crop robation, ¥
wnP::ing L?nad use of appropriate 'I"'e:tihrur:
pills  improve nutrient awailability.

L Fhm qmd, vgfe wE wim, e o, e we de
Fhia T F1 FREN GE a8 agE

.

dhr ofe ok o Ju _*w___J.




CHEMISTRY OF MACRO AND MICRO NUTRIENTS

Essential elements mquir‘ed for Flan‘l:. grnwth. and their chemical forms and roles

¢ 1. MACRONUTRIENTS (Required in Larger Amounts)

NUTRIENT SYMBOL | CHEMICAL FORMS TAKEM UP BY FLANTS EOLE IN PLANTS DEFICIENCY SYMPTOMS 1
. —~ - » Comporert of amime acids, proteing, | + Vellowirg of older leaves
Mitregen N :Ei i:l':'q't‘? ; R T Cabdirania
4 FUOILIT * Fromotes vegetakive growth. + Stunted growth
PRIMARY = o 1 .. i . I
H. PO Diihe hate Componert of mucleic acids, ATP Purpling of leaves
MACRONUTRIENTS | Phosphorus P H;D e {{H' e E:"’ u‘f o Erurgyr Gl o grinitt, | ¢ Podv rock deilopenint
4 \Hydrogen phosphate) Plowering, send formabion. * Deloysd maburity
) * Pchkwates enzymes, csmerequlation, | ¢ Tellowing and scorching
Fotassium K K* (Potassium ion) ratein is, tramslocation of Leaf ol
P synithesis FATnS
| of sugars, diszase resisbance, & Waok skems, Lpdg:ng.
|
: v o Call wall formation, cell division, | * Denth of growing points
Calcium Ca Ca? (Caleium ion} mambrans M; == w :’::lv veat growth, blessem
SECONDARY nd rot
WNTRENTS | Moy cum | Mg | Mg™ (Moguesiom i) e I e
Sulphur S | S0 (Sutfate) e ot i el v i
{" 2. MICRONUTRIENTS (Required in Smaller Amounts) 3
i NUTRIENT SYMBOL CHEMICAL FORMS TAKEM UP BY PLANTS ROLE IMN PLAMNTS DEFICIENCY SYMPTOMS
Iron Fe Fe* (Ferrous), Fe'" (Ferric) * f;‘::: i"' "J"l'“::l"":il:r:if:“““al * Tntervsinol chlorosis of
- . . Iml’.Pﬂ ] dﬂﬂlm. rﬂurﬂ '.-nm
s Activates enzymes, imvolved in s Yellowing between veins
Hﬂngﬂ'm“ Mn Mn®* {Mmlﬂm:} photosynthasis (water splitting). -:lith small brown specks
Zine In Zn®* (Zine ian) * Ausin symihesis, enzyme activetion, * Little Lasf, rosetting,
protein symbhesis. irbirveinal chlercais
3+ . - Er\z:.lrnt activakion, mvolved in = Tilking af young leaves,
; Copper Cu Cu™ (Cupric) photosynthesis and respiration. die-back of shook bips
I Bﬂrﬂ'ﬂ E‘ H,B’U, _{B@riﬂ- MIAL s Coll waoll formati + Bugar tr P ot & Death af sn:rw:nﬂ Pu:ntir
B([FHL I:Tl.trn]'g\dmuylmm.t:} pnllen ger_n-innﬁm. cracked sbems, poor fruits
Hnl}'bdﬂhl.l.m Mo H#D.b [Mnlyb-dntn:l & Mitrate reduction, nitrogen Fination. ¢ ‘::uwvr ddl;r Leaves,
in cauliflowsr
Lc“ - cl CI° (Chiovids ion) [ = I?:mwtguhmn,.ml activity . :n.l;lti.nﬂ, yellowing of
| in photosynthesis. e
f T e S CLASSIFICATION OF NUTRIENTS (BASED ON QUANTITY REQUIRED)

* Al nutvients are absorbed m.in].:,l in iomic forms.

[

% Pwailability depands o sail reacion, maishers, asration,
organic matter and nkerackions.

*  Bolancad supply of both macro and micra nubrients s
essential for hunlu'gr pl-nn't growth and |'ui5|'| _-,ﬁd.d.

ESSENTIAL MUTRIEWTS

MACRONUTRIENTS [ MICRONUTRIENTS
| {Required ir lorger amounts) (Required in =maller amawnts)
: PRIMARY | [ SECONDARY (Fe, Mn, Zn, Cu, B,
T LK) | | (CaMgS) Mo, C1)
. S =




SOIL FERTILITY EVALUATION |
SOIL TESTING .

Soil testing is the process of analyzing seil te determine its nutrient status and other properties
to help in making proper fertilizer recommendations for optimum crop production.

/[-1 IMPORTANCE OF SOIL TESTING _] & {} 2. STEPS IN SOIL TESTING
o Helps to know the forkiiy stubus of sal. ([ [ 1. Soil Sumpling | [2. Semple Preparatin] [3. Laboratory Arslyis| [
* Helps in bolonced use of fortilizars. T
® [nereaces mPﬂld.:lnndwull{H. *
¢ Soves cost omd Fn-n‘bads erironmant. ,
* Helps in mnin’r.u.i.lin.g soil health ond Collect representative Hir dry, erush,
sustainable agriculture. seil sample from remove debris and o e T e e
R field (0-15 oo depth) sieve (2 mm ) sobus L] e
e AR JI s S e 4 W A
fi 3. PARAMETERS ANALYZED IN SOIL TEST.[NG_}\ /"_'__[II-. INTERPRETATION OF WUTRIENT STATUS ]’ﬁ |
A PHYSICAL B. CHEMICAL NUTRIENT LOw MEDIUM HIGH |
o Texture * Sail pH, EC Available N (kaha) | < 280 280 - 560 > 560 |
* Structure * Orgaic carbon ; | |
o Bulk densy o Available N, P, K Available P00, (kafha) < 22 22 = 55 > B5 .
" Vater holding capacity | * Secondary nutrients (Ca, Mg, S) || | Available K,0 (kgha) | < 110 110 - 280 > 280
!  Micronutrients (Fe, Mn, Zn, Cu, =
I B, Me) ﬂrﬂ,ﬂnil: Carbon (%) < (.5 0.5 - 0.75 * 075
§ o Rl I“:h-5-:u.|. pH < B8 (Aeidie) 55 - 7.5 {Meutral) > 7.5 (Alkaline) )
o |
/5. SOIL SAMPLING GUIDELINES N (" 6. BENEFITS OF SOIL TESTING ) (7. SOIL TESTING LABORATORY \\
o Divide the feld inks wniform areas. ® Ensures balanced fertilization, |
* Collect 10-15 cores FMI‘IDHJ." n l.l'.s-ug marner, . Imw.ﬁ nubrient use G'F'PH.;BM?.
o Mig wall to moke a composibe sample (about 500 g). .

Incrensas Pmduﬂu{tﬁl ard. Fruﬁhﬂl:bj.
Prevents sail dsamdn.hm -

# Ll clean bucket and touls.
o Label the sample properly (field, depth, date, erop). Supports sustainable and

['sorL Testvg | |l
LABORATORY l_r
Collect soil from 0-15 em dapth {for annesl »;rqps} breh o] culbure
= R ﬂr"'ﬂ: B

and 0-30 em (foe treessugarcane). m - .'-. . — - s
L A ol e

!g tﬁﬂIL TESTING IS THE FIRST STEP TOWARDS BALANCED NUTRITION AND SUSTAINABLE SOIL FERTILITT."}’ "‘.

L ]
L]




¢, CRITICAL LEVELS OF DIFFERENT NUTRIENTS IN SOIL
a1 # fafi= diwe aai &t 1R (fefewer) dmmd
Critical level is the minimum level of a nutrient in soil below which crop yield is likely to be restricted. ‘ S

iy T A e ar # fords A Rl g ae i gueE @9 W wEd $ 3w w9 g i §

A. MACRONUTRIENTS (wemprl tee &)

NUTRIENT S L NI : METHOD OF ESTIMATION | EXTRACTION SOLUTION

I: - Hﬂ'} Sandy Seil Loamy Seil Clay Seil ( & ﬁﬁ] ( )
(efredt Forget) (S frgdt) { Forrtt Rt Hiehelr] frseioy fererar
(kg b} | (kg ha) (kg ha)

Mitrogen Alkaline KMn0, 5 \
[ N 280 280 280 (&1 KMnO, fiRr) KMnd, (0.32%)
e P,0 10 16 20 e o NaHCO, (0.5 M, pH 8.5)
I:F'-:.ta.'i‘-!iin.lrr;l Kgﬂ' 110 160 200 :::;::al NH,0Ac ) NH,OAc (1M, pH 7.0)
b Ca 1250 2000 2500 (it o S0 NH,0Ac (1 M, pH 7.0)
b+ Mg 120 240 300 it O NH,Okc (1M, pH 7.0)

Sulphur CaCl, method -

) 5 10 15 20 (aefevrm WSz Aif) CaCl, (0.15%) )
B. MICRONUTRIENTS (@& diaes ae)
{nurmamj SYMBOL | d”:;‘lm LEL‘EL [”55_?“ {mg E"J — METHOD OF ESTIMATION EXTRACTION SOLUTION
m n :,l' D:"TI.}I' {u]l :l:" aL
&) (et Pigdt) | (e fdt) | (et gl e o ki
Tren | DTPA methed DTPA (0.005 M)
() Fe 4 4.5 4.5 4.3 | (S fafir) + TEA (0.1 M), pH 7.3
Manganese | DTPA methed DTFA (0.005 M)
i Mn 2.0 2.0 2.0 (St i) + TEA (0.1 M), pH 7.3
Zinc | OTPA method DTPA (0.005 M)
| () # o 0 06 | (e nm) \ TEA (0.1 M), pH 7.3

Copper ; DTPA method DTRA (0.005 M)

() Cu 0.2 0.2 0.2 . (drri ) + TEA (0.1 M), pH 7.3

Boron | Hot water soluble B

() B 0.5 0.5 _D.S (s e A o ) Heot water (s @)
r:lcl:.fbdmuh; Mo 01 0.1 0.1 (’*mﬁ enium “i“"‘;;m {MH,),C,0, (0.2%)

T2 — | .

Chlgrine Water seluble C1 Distilled water

) Cl 60 60 60 S e e pr——

IMPORTANT NOTES (@geaqul @) 1
# Critical levels may wary slightly with soil type, texture, organic matter and cropping system.
sl drend el & wen, samge, Afw o o weem qorel & segem e e g st §
* Regular soil testing and balanced fertilization are essential for maintaining seil fertility and high crop yield.
firgeht ot Pt witw ofty wigfem Seow s TR S g e a0 6 ey amarrE




CRITICAL LEVELS OF DEFICIENCY NUTRIENTS IN SOIL

A. MACRONUTRIENTS

(Below these limits, plant growth and yield may be adversely affected)

NUTRIENT

SYMBOL

FORMS AVAILABLE

CRITICAL LEVELS IN SOIL*

TO PLANTS Acid Soils Neutral Soils Alkaline Soils UNIT
(pH < 6.5) (pH 6.5 - 7.5) (pH > 7.5)
Nitrogen N NO;~, NH,* < 280 < 280 < 280 kg N ha™!
Phosphorus H,PO,", HPO 2 <22 <22 <22 kg P,0; ha™
Potassium K* <110 <110 <110 kg K,0 ha™!
Calcium Ca Ca?* <20 <2.0 <25 cmol(p*) kg?
Magnesium Mg Mg?* <05 <0.5 <1.0 cmol(p*) kg™!
| Sulphur S $0,% <10 <10 <10 mg kg™
B. MICRONUTRIENTS
NUTRIENT SYMBOL FOR% ;&:ILT?LE Acid Soils CRIIEE:; IEE:éLS o SOIL;lkaline Soils UNIT
(pH < 6.5) (pH 6.5 - 7.5) (pH > 7.5)
Iron Fe Fe?*, Fe** <4.5 <4.5 <4.5 mg kg’
Manganese Mn Mn?* <20 <2.0 <20 mg kg !
Zinc Zn Zn? <0.6 <0.6 <0.6 mg kg’
Copper Cu Cu?* <0.2 <02 <02 mg kg !
Boron B H,B0,, B(OH)," <05 <05 <05 mg kg!
Molybdenum Mo Mo0,%" < 0.1 < 0.1 < 0.1 mg kg~
| Chlorine Cl Cl- <5.0 <5.0 <5.0 mg kg~!

* Critical levels are general guidelines. Actual values may vary with soil texture, organic matter, cropping system and analytical method.

Notes: 1. Soil pH categories: Acid (<6.5), Neutral (6.5-7.5), Alkaline [>7.5)
2. Units: kg ha™! for macro-nutrients; mg kg ' for micro-nutrients; emol(p* ) kg ™' for Ca and Mg.




prodsction.

1. PLANT ANALYSIS

CRITICAL COMCENTRATION RAMGES OF NUTRIEMTS IN PLANTS

[Values are in % for macronutrients and ppm for micronutrients in dry matter)

Plant analysis is the chemical analysis of plant tissues to determine the autrient status of plants. It helps in
diagnosing nutrient deficiencies or toxicities and in determining fertilizer requirement for cptimum crop

PLANT ANALYSIS, RAPID PLANT TISSUE TESTS
AND INDICATOR PLANTS

= Avosd abnormal or diseased plants.
| = Sampling time:

CRITICAL CONCEMTRATION RANGE

- Field crops: At active growth stage.

] = Caollect the required plant part:

- Cereals & grasses: Younger leawves.

fat early flowering).

nan-frulting teig.

= S 5 , DEFICIENCY | ADEQUATE TOXICITY

MACRONUTRIENTS (%)

Nitragen N | <= 2.0 2.0 - 4.0 [ > 5.0
Phosphares [ = 0,15 015 - 0.50 = (LE60
Potassium K = 1.0 10 - 30 = 4.0
Calcium Ca = 0,20 0.20 - 2.00 = 250
Magnesium Mg = 0.10 010 - 0.50 = 100
Sulphur 5 = 0.10 010 - 0.30 = 0.50
MICRONUTRIENTS (ppm) v N s Al
Iran Fe < 5O 50 - 250 = 500
Manganess Mn < 20 20 = 250 = 1000
Zine In | < 15 15 - 100 = 300
Copper Cu « 5 5 20 = 50
Boran B = 10 10 &0 = 100
Maly ke Ma < 0.1 L5 Lo *» 2.0
Chlarine 1 < 100 100 - 300 = 500

+ Grind in a stainless steel or wilay mill,

send to labaratory.

for the crop.

SAMPLING GUIDELINES FOR PLANT ANALYSIS |
| * Sample representative plants from the field.

= Frisit crops: Fully expanded mature beaves.

- Pulses & oilseeds: Entire above ground portion

= Fruit crops: 4'% to 6™ fully exparded leaves from
= Collect 20-30 sub-samples from different spots,

mix to make & composite sample (500-1000 g).

= Wash samples in distilled water (if required), dry
in shade, then at B0-T0°C %l constant weight.

» Store samples in labelled paper/plastic bags and

+ Interprat results using eritical concentration ranges

| 2. RAPID PLANT TISSUE TESTS

Rapid tests give quick indication of nutrient status in the figld. They are simple, inexpensive and useful for immediate diagnosis.

(" A. VISUAL (MORPHOLOGICAL) DIAGNOSIS

Deficiencies are diagnosed by observing characteristic
symptoms on leaves (color, chlorosie, necrocis, spots,
stunting, deformation et ).

GEMERAL SYMFTOMS OF NUTRIENT DEFICIEMCY

DEFICIEMCY SYMPTOMS

Dider leaves: Pale green o yeliawing (chiorsa);

stuntad grewith.

| Dlder bewems: Dark green, purplish tings; surted |
prowth; delayed matwriby.

Dder leaves: Margnal chierosis fellowed by
scorching; weak shems

| oung lasws: Daformed, snarmal grewih;

jpoar roat dewslopment,

Dider lmwsen; Interveiral chloncais igreen vaing
with pellow areas).

Yourng leaves: Unligrm yellowing: cimiar to B

deficiency bul Slarls on yourg e

Yourg leaves: Inferveinal chiorosls [veins resain |

J—
Yourg leawis: Small beswid, redatting, internsical

shlorosis

Nurmswi e .
N Mabile
| P Mcbiln
K| Mebils
€3 | immobls
Mg | Mebils
5 Mabils
Fe | immobae
I r—
B | immabie
| Cu | immobie
M | Immabie
Me Mhile

Groring poinke die; brigtls tlesues; cracking
o stems it

‘Will-like sy raptoms. eal 1ip btk

Irfgreginal chloregis with gray/brewn mpacks,
‘Whip:like lnwees; marginal scorching in

Caulflovwer.

'\I r o e o
[ B. CHEMICAL (RAPID) TESTS
— - S— . S—
HUTRIENT RAPID TEST PROCEDURE INTERPRETATION
N 1. Dipkeydaming test | = Add few drops of diphenylamine solution | . Blue color: Adeguate
[Mitrate) = *ap wertrack = Mo collor or pale: Deficient
= Add conc. H 50, carefully.
p 2. Vanadomolybdate = Agdd ammerium melybdabe salston = Yellow color; Adequate
yollow test ard then starmous chiloride to extract. + Me pollow colos: Deficiont
K 3. Flame test = Burn the dried plant ash in a Rame, « Lilae color: Adequabe
= Qbgeree the fame color through & Me lilae ealar: Doficiant
cohalt glass,
Ca 4, Oxalate test = Add exalic acld solution 1o the samgle = White precipitate: Adequate
| entract. = Mo precipitate: Deficient
Hg 5. Sodum hydroxide |« Add NaH sclutios to extract, » White precipitate: Adequate
test + Mo precipitate: Deficient
5 6. Turbadity test » idd BaCl, solution to extract acidified |+ Turbidityfwhite ppt.. Adeguate
| il HICL. + No turbidity: Defdicien
Fe 7. Paotassiam . = Bidood red color: Adequate
| thiceyanatn tast * fdd KSCM solution to extract. i s i
ZIn | 8 Sedum « Bd sodium dithizane solution to extragt,  * Pink/rod colar: Adeguate
| hions bt * Mo color: Deficient
B A hne:H = hdd azomethine-H soluthon. * Rod or pirk “h_'i d -
| | test + Mo color: Deficient
Cu 10, Ammenin tet « Aadd amanonia Boltion. + Deep blue color: an;ntt
AN 1 | = Mo Blue <olor; Delicent
NOTE: Rapid tests are gqualitative. For accurate results, laborabory analysis |5 necessary,
3. INDICATOR PLANTS

Indicator plants are those plants which show well-marked symptoms of nutrient deficiencies and are used to assess the nutrient status of soils.
They help in identifying multiple nutrient deficiencies easily.

P

(" WUTRIENT INDICATOR PLANTS DEFICIENCY SYMPTOMS TYPES OF SOILS WHERE DEFICIENCY COMMONLY OCCURS
: Nitrogen (M) [ Maize, Wheat, Rice Older lnaves yellowing, stunted growth; thin stems, | Sandy, low organic malter soils,
Phosphorus [P) Maize, Tomato, Pea Purplish leawes; sturibed growth; deliyed maturity, Acidic, highly weathered, calcarecus soils.
| Patassium {K} Maize, Cotton, Potato Leaf wdge scorching: yallowing, waak stame. 5andy', leacked, low CEC sails.
| Calcium (Ca) Tomata, Cauliftower, Groundmut | Young Inaves deformad; poor root growth; bossom | A sandy, high Mg/K ratio soils.

Magnesiem (Mg}
| Sulphur (5)
| Iran (Fe)
I Manganese [Mn)
[ Zina (Zm)
I Copper (Cu)
| Boron (B)

| Molybdenum (Mo)
| Chilorine (C1)

*

| erd rot (in fruts).

Catton, Tomato, Maize

Mustard, Dnson, Cabbage

Maize, Pea, Manga

Dat, Bean, Citrus

Rice, Maire, Crirus

Oat, Citrus, Growndmut
Cauliflower, Sugar beet, Sunflower

Cauliflower, Pea
Tomato, Whaat

Intarseinal chlorssis o older baves.

Iriterveimal chiarsis n yaung |eaves
Irtereeinal chloross with brown specks
Small leawes; rosetting; interveinal chlorosis
Tip die-back; wilt-like symptoms.

| Grewing points die: cracking of stema/ruits;

bl st

| Whip-like leaves; marglrul chiorosis.
Wilting: marginal leaf burn.

| Unifarem yellowing of yoeung lraves; stunted grawth, |

Sandy, acidic, leached woils.

Sandy, low crganic matter soils,

Calcareaus, high pH sails,

Sandy, waterlogged, high pH sails.

Calcareous, flooded, high pH sodls

Peaty, high organic matter soils.

Sandy, highly leached, low organic matter soils,

Acidic, sandy, low Mo soils.
Light bextured, low Gl sails.

REGULAR PLANT AMALYSIS, RAPID TESTS AND USE OF INDICATOR PLANTS HELP IN EARLY DIAGNOSIS OF NUTRIENT
DEFICIENCIES AND GUIDE IN BALANCED FERTILIZATION FOR HIGHER CROP YIELD AND S0IL HEALTH.




FERTILIZER RECOMMENDATION APPROACHES ﬁ

Fertilizer recommendation is the process of identifying the right source, rate, time and method of fertilizer
application to achieve the targeted yield in a sustainable and economical way.

2. BASIS OF FERTILIZER RECOMMENDATION

1. NEED FOR FERTILIZER RECOMMEMNDATION

* To supply nutrients to the crop in required » Crep requirement (type, yield goal, duration) ,-f"f Cromt ‘x_1
amounts and in balanced proporticns. | Becus )
» To achieve higher yvield and better quality. > Sail fertility status (soil test values) e \w.___'___,--’/ pa——
1 . - < Nutrient ™,
* To improve nutrient use efficiency. » Mutrient availability from organic sources [ 5ol Flfﬁlbf\'l . = i UE:'I N
P— - i . Status P T " ]
- =, EFfi
» To maintain soil fertility and productivity. > Pravious crop and cropping system an' _ff":x, i v \__E_E"ﬂlf"
¥ To minimize nutrient losses and envirenmental
pollution, * Nutrient use efficiency o ,..RE{'.MEHDII'H!H\I:.
» To ensure profitability and sustainability of N &
by » Economic factors {cost of fertilizer, price of produce) [ Mr88M® 4~ [ beonomie
crop production, ', Sources /;' '-\‘ Factors ./
» Climatic eonditions and meisture svailability T = .
/ Cropping System
'\Bu Environment

5

3. APPROACHES / METHODS OF FERTILIZER RECOMMENDATION

{iv) TARGET YIELD {v) SITE SPECIFIC
BASED RECOMMEMNDATION NUTRIENT MANAGEMENT [S5NM)

Integration of soil test based
recommendation with
location specific information

(i) SOIL TEST
BASED RECOMMEMNDATION

Fertilizer dose is adjusted
based on the nutrient
availability status of the soil

(ii) CROP RESPOMNSE
BASED RECOMMEMDATION

(i) GENERAL
RECOMMENDATION

Unifarm rate of fertilizer
recommended for a crop
for a region/soil type

Fertilizer dose is determined
by conducting field
experiments (fertilizer trials)

Fertilizer requirement is
calculated to achieve a
specific yield target based

based oan field obtained from soil testing. for a specific sail-crop on nutrient uptake by the using tools like GIS, remote
experimentation, situation, crep, sensing and crop models
Example: Example: Example: Example: Example:

Fertilizer dose = Mutrient
uptake for target yield -
Mutrient supplied by soil

Fertilizer recommendation
varies from field to field
within the same location

Fertilizer dose that gives
maximum economic yield
in an-farm or research

100:50:50 kg NPK ha™
for wheat in medium
black soils of a region.

N, POy, K0 applied to
raise soil test values to
a desired (critical/optimum)

level. trials. and other sources. based on soil variability,
4. S0IL TEST BASED RECOMMEMDATION - GEMERAL PROCEDURE 5. COMPARISON OF APPROACHES
Colfect representative soil sample (0-15 cm depth) from the fisld. Approach Basis Advantiges Limitations
m Analyse soil for available M, P, K and other nutrient status. General Larg term Simple, easy to wse  Does not account far
* Becommendation field experiments sodl fertility variations
Interprat soil test values using soll test rating [Low, Medium, High)
itical limits, i
e + Soll Test Based Soal nutrient k?“:::li f‘:ﬂﬁml q Requires soil testing,
¥ i = warial 5, AN S
Salact the desired sodl best |..,1,; For the target crap. Recommendation availability bt laboratory facilities
Calculate Fertilia i it using fertiliz ipti BaNs.
m alculate fertilizer requireme ;5"'-! rtilizer prescription equations ::::dﬂupu"“ Fiald fertiler Site specific, Time cansuming,
EREI | Adust for srusic mamares, resides vyt igtion, acpging Recommendation o Rt s
55 an or chors. Hecommen 1M 1 T dose.
Target Yield Mutrient uptake . Requires good data
FERTILIZER PRESCRIPTION EQUATION (Example for Phosphorus) Based by, 4 B HE'-N_“‘I yield . o ughihe. 9941
Fertilizer P,0, (kg ha™) = (T=-5) x 229 Recommendation target yield SR - and climate
C
Where,
T = Target soil test value {(ky ha™) :It: .SP':HFK Sall + erop + Most precise, Requires advanced
§ = Soil test value (kg ha™") K] location specific improves HUE, tools and technical
€ = Efficiency of P fartilizer (%) Management infarmation sustainable expertise
2.29 = GConversion factor to convert P to P,0, (SSNM)

*

Balanced and judicious use of fertilizers based on scientific approaches increases crop productivity,
maintains socil health and ensures sustainaable agriculture.

*




NUTRIENT USE EFFICIENCY (NUE)

Mutrient Use Efficiency (MUE) is the ability of plants to utilize applied nutrients productively
to produce higher yield with minimal losses to the environment.

. IMPORTANCE OF NUE 2. COMPONENTS / PATHWAYS OF NUTRIENT USE . INDICES / MEASURES OF NUE

Increases. crop productivity and profitability. Index
* Reduces cost af fertilizers, " R i Agronomic Yy — Yal
Soil to Plant + et b Bt .!. AE & I L.
*  Conserves natural resources. a iy et Efficlency [AE) M,
. : . * Mutrient in fertilizer e
= Minimizes nutrient losses and pollution. =
” * Mutrient in sail + Nutriert utilization Recovery RE (%) = M = U)o
» Improves soil health and sustainability. in phaiolagieal Efficiency [RE) .
: . = Mutrient uptake
. Emurﬁ.f\ﬂnd security for a growing by racts proeeshes Physiclogs e {¥; = Ty}
population =+ Economic yield Efficiency (PE) W, = U}
preisction
Partial Factor - ¥y o
Productivity (PFP) M,
[ Apparent
Losses to Ervironment = =
PR =2 . ) Mutrient Balanes | DM = Ny — Moy
Valatibzation, Leaching, Denltrificatian, Runaff, Wisare,
Erasimn, Fixation, Immobilizatian | W, = Yield with fertilzer
. AN = Yidd withet Sertilizer

W, = Mubriest wpiaie wibh fertilizer
Uy = Mutriens uptake without fertilizer

5. STRATEGIES TO IMPROVE MUE

4, FACTORS AFFECTING MUE

Sodl factors :, - k:;n: a!':ui-a TPH
Sail texture, pH, arganic malber, AR Pr'l'u:lplns Balanced par : ol nutriest apu
CEC, nukrierl sfabui, maiitune Right maurss Fartilization A M e = Total strient output (in grain + strow) J
L 3 Right rate U ol wll assantial
{4 Climate fators i e’ s 6. BENEFITS OF HIGH NUE
1 4 Temperature, rainfall, hamidity, g |+ =5 N
Ty il riabn S Sgy Wt place LAt o & Higher yiald with bess fartilizer,
M Groa ek . - & Lower production ast,
rop factors ) .
Spacies, wariaty, yisld petantial, E“u“ af IMPROVED Integrated [ ] Rﬁuduc.led nutrient losses and envircnmental
k roat sysbem, growth duration Efficiency NUTRIENT USE Midrient paliution.
— Fartilicer factors Fertilizers EFFICIEMCY ; Managamant @ Improved sail fertility and long-term productivity.
|m| Source, rate, phacernent, time Coated, show Combine onganic, & Sustanable and climate-smart agriculture.
B and method of application sl =
Inproved Eio-fartilizers
1 Management Factors Ma et P 5
Tillsge, irrigation, cropping system, 3 :
& weed and pest consrol e Tieely opevations, qualty seed,
proper irigation, wead and
& Pt management Mare Crep Misew Profir

Por Bedrient Par Input

8. KEY TAKE HOME MESSAGE

7. NUTRIENT LOSSES AND HOW TO MINIMIZE THEM

Type of Loss Hewr it Happens Hew to Minimize

. 1 “ The goal is not to apply more

45p Vindakilzation (NH,} Lees af ammaonia gas from urea and ciher ferglizers Ircarparsts wrea n sell, w areen nhiBBar, apply n ool line ke .
= | fertilizer, but to use nutrients
Q] Leaching MiArignts v Db foat 200ne WS pEroaliting water TP dpaen, e sk aeltase iR, (O BT T more .mtimtl}‘,
:tl'lé;. Danitri i [+ of nitrabe bo gassous fanma in weleriogged ssils  Improvs crainege. split dess, wse nibriication ichibgar BE l TER HUE -

- HIGHER YIELD + HIGHER PROFIT
& Rufell aad Ersdasn Midrients washed smiy by seilace witer Contair Farming. cavtr crops, multhing, belfer stvips + HEALTHY ENVIRONMENT
& :idir :‘Il::M.Iun Mutrientx ficed in a0l or tied up by microes U bnlanced fertilination, maintain sedl crganic matter and pH ,’
%r Crop Removal Futrinbs semeved Tram fuld through barvisdted produce Enfurn crop reaidusy, racpcle rudrents, e balarced nebripeta o




‘ Mid-Term Examination 2025-26
| Course : Soil Fertility Management

College of Agriculture, INKVY, Jabalpur

i B.Sc. (Hons.) Agriculture, First Year, Second Semester

[Qi Choose the Correct Option / TE fasey ﬂﬁ'{l]

I. Criteria of essentiality of nutrients was given by:
| gt e dedl @ smawmwaar (Essentiality) @1 ATyave fat far?
(a) Nicolas |I{'b] Arnon & Stout (¢) Lipman & Stout
Answer / 3u7: (b) Arnon & Stout

(d) Robert Boyle

II.  Non-essential but beneficial elements are:
FATEF Al AHBNT dF FT F E?
(a) N, P & K (b) Ca & Mg (¢) Zn, Fe & Mn
Answer / 3u¢: (d) Na & Si

(d) Na & Si

el & FwT FaT (Energy Currency) & dcd @r A wrer 27
(a) Carbon (b) Phosphorus (¢) Sulphur
Answer / 307: (b) Phosphorus ( lephT )

[
iIII. Which element is considered as energy currency for plants?

(d) Potassium

IV. Movement of nitrate ion from soil to plant roots by:
AEge sET # gt & wEf g% Fweor fewe g glar 22
(a) Contact exchange (b) Diffusion (c) Mass flow
Answer / 3TT: (¢} Mass flow (F=rArT FamE )

(d) Substitution

V. The conversion of ammonium to nitrate is called:
A #r A3 & gRada #ar FEemar 27
(a) Denitrification (b) Mineralization (c) Immobilization
Answer / FaR: (d) Nitrification (1gglaw0r)

(d) Nitrification

e _




Vi.

Vi,

Vill.

i%.

Potassium use efficiency in plants is:

gtef & glerer 3yl gerar fadet gldt & ?

(a) 5-10% (b) 15-20%
(¢) 20-50% (d) 60-80%
Answer / JA<: (d) 60-80%

Micro elements are also known as:

e UIvE e @ e ¥ AH I G onar g7

1

(a) Trace elements | (b) Macro elements

(c) Beneficial elements (d) Potential elements
Answer / 3T3: (a) Trace elements (3eq #ET ded)

Sugar beet is used as an indicator plant for deficiency of which element ?
YN dle T dea @ @A @ ddaw ey &2

(a) Boron (b) Calcium

(c) Mang:mase (d) Potassium

Answer / 3T¥: (a) Boron (i)

Which nutrients are resPﬂnsLbia for cieﬁciency symptoms appearing in terminal buds of pianfs?
e #fgrarat & @t & mew b7 act @ @t F Rand 3 E2

(a) Ca & B | (b) K & Cu

(c) N & Mo (d) S & Mn
Answer / Jd¥: (a) Ca & B (3fermw g arf7)

Soil with high pH is generally deficient in:

5o o et Pl & e P & o A 27
(a) Calcium (b) Manganese
(c) Molybdenum (d) Potassium
Answer / 32: (b) Manganese (#orter)




%‘-riq_z Describe the Foﬂowing in Brief J Befafaa & afireg qu= ﬁﬁ?]

(i) Classify Essential Plant Nutrients
HTeTH UeY UNF dcal @1 e

A.  Non-Mineral Nutrients / F-wfaer g
o Carbon (C) - FHT
. Hgtfrugm (H) - grggioT
* Oxygen (0) - ST taaT

B. Macronutrients / 54& dive# acd

Primary Macronutrients / Wi Uve ae
» Nitrogen (N) - AggtaT

* Phosphorus (P) - BIFEIRE

o Potassium (K) - dlerer

Secondary Macronutrients / fadfts dwe qe
¢ Calcium (Ca) - o

» Magnesium (Mg) - Areftfirr

* Sulphur (S) - FFH

C. Micronutrients / J& Ulv& aeF

Iron (Fe) - #far

Zine (Zn) - fd®

Copper (Cu) - aiar
Manganese (Mn) - HotaT
Boron (B) - aRiT
Mal!ybdmm {Mo) - Atfaan
Chlorine (Cl) - Fwtfla
Nickel (Ni) - e

Bemﬁci-ai Elements / @il e
o Silicon (5i) - Fferla
e Sodium (Na) - JfEzw
e Cobalt (Co) - PR

@ & & @& & ® & @

(ii) Mineralization Process nf Nifmgara
ATgEIos H WlroliBeor ( Mineralization)
s Definition / gfesmT
The conversion of organic nitrogen into
inorganic forms by microorganisms is
called mineralization.
gewltal gRI FdlE AgA @
F@El-E w0 A gRad" @lTofias
wgaar &1

o Process / Wiwar
| Organic Nitrogen (@TafaE N) ]
lM;mbmt Activity (Feita fam)
| Ammonification (3i1a0) J

Organic N — NH; (Ammonium )

h

Nitrification (rgdiaar) ‘

NH = NO, = NOy

* Importance / A&

» Makes nitrogen availsble to plants.

gt @ Juee AEEIAT A el 7
¥ Improves soil fertility.

fiedt @t gdwr w@mr 21

1




(iii) Explain the Effect of Sail pH on Phosphorus
Availability in Soil
Bt & pH @7 wlepRy @1 Faear = §HE
o Acidic Soil (pH < 5.5)
st gt & wivwhg Fe wa Al & T figew
gt &= olar 8, S swa) JucsEar
FH & a1
o Neutral Seil (pH 6.5-7.0)
59 pH W wiemew @ aveerr gaifie o 2

o Alkaline Soil (pH > 7.5)
gty fgdt & wliaplew dfesaw & amy fioey
srgaasiter s gar oar 2, g Fuererar &%
g ot 21

+ Conclusion / A=y
* Maximum phosphorus availability occurs at
pH 6.5-7.0.
Piehed 1 Hfwan FTeea pH 6.5-7.0
w gt &1

(iv) Luxury Consumption of Potassium

glerst @1 faardt agster

o Definition / uf¥smr
When Ff.m.ts absorb potassium in excess ﬂf their
requirement without increasing yield, it is called
fumr_r_.; consumption.
W O a aTEvEEAT & HiYE Gl 98 & 8
dfe a9 & 3 7@ &t @ g faemed} i w2

o Characteristics / farshwand
* Excess K accumulates in plant tissues.

sfaRed derr ot & oo g amar 34

o Yield does not increase.
9w # glg & gt |l
* May induce Ca and My deficiency.
&furas va dwiifirrn & @ T @ wEar )

| (v) Enlist Approaches of Soil Fertility Evaluation
TGl JRaT Hodie @I fafdar
1. Soil Testing (7ar wiigr)
e Laboratery analysis of soil nutrients,
et & suoer dive awl @& e |
2. Plant Anal'.ysi.s (gher fareerer)
® Analysis of plant tissues fo determine nufrient status.
gl Fawi @ freever &vd Ut aal @ Rl

Hid &= |
3. Visual Diagnosis (77 )
o (bservation a_f dﬂﬁcima:y symptoms in plants.
g # wt & Ferr dEET AT
4. Biological Methods (difaw fBftar)
 Pot culture and field experiments.
gl @eay U4 Bfgg gdle|
5. Indicator Plants (Hbaw utd)
o Specific plants indicate deficiency of specific nutrients.
fafire gt fashy olves ael @ # @& Fda 24 £
6. Rapid Tissue Tests (g Fa& wdem)

® Quick tests to assess rutrient status.
ohye dal @ Rufa e 87 afa s

* Importance / Hecd
o Fertilizer recommendation,
Jaww R 8l
* Better nutrient management.
UIYE g weud # HEEgar)

. Higher crop HE.&H.
sfeF Jegs e FA 2q




