ESSENTIAL PLANT NUTRIENTS
Classification, Roles, & Deficiency Symptoms

Definition: The element is involved directly in the nutrition of the plant quite apart from its
possible effects in correciing some unfavourable microbiclegical or chemical condition of the

soil or other culture medium. o
©
The 3 Criteria for Essentiality (Arnon & Stout, 1939): Update: According fo

v 1. Deficiency makes it impossible for the plant fo complete its life cycle.— |} Arnon, there were 16
) The deficiency is specific fo that element and not replaceable by another. eleme"’fz-dN; (Nickel)
v 3. The element is a constituentof an essential me mefaboln’re orrequired for | M2

| g essential element in
enzyme sys'rem action. 2009.
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Archltects Daughter :

-4 Mobility within Plant

Mobility in Soil _z ==

e Dl
Patnck Hand . SC g:;}: = Patrick Hand SC
I s Moblle Nutrients: Highly soluble 1 e Highly Mobile: N, P, K
iy é’wt adsorbed on 1 clay. | v Moderately Mobile: 2n
& NOs, SO, %, 303 %, ¢, Mn?* v Less Mobile: S, Fe, Mn, Cl, Mo, Cu
o Less Mobile: Soluble but adsorbed Ziimmobile Ca B
on clay complex | i '

G NHq', K, Ca®*, Mg?*, Cu?*

« Immobile: H/ghly reactive ions, ﬁxed
in soil.
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Architects Daughter

MASTER DATA SHEET: SYMBOL, FORM, & CONCENTRATION

: Principal Forms Plant Tissue A0y o>
et >y méol | forPUptake Source | concentration %) | PP I,
Carbon S i B Co, — Air 45.0% — 450,000 ‘
n Hydrogen - H~ H,0 - Water [ ( 6.0% — | 60,000 '\
Oxygen 0 H,0, 0, 1 Air/Wate 45.0% — | 450,000
Nitrogen N NH,*, NO3 Soil L 1.4% 14,000 '
El’hosphorus ﬁ-§ H,P0,, HPO Soil “ 0.1% 1,000
| Potassium K K* Soil ).0% 10,000
Calcium Ca Ca?* Soil | 0.5% 5,000
Magnesium Mg Mg?* Soil| | 0.2% 2,000
Sulfur S 50, SO, Soil 0.1% 1,000 |
Iron Fe Fe2*, Fe3* Soil 0.01% I 100 l
Manganese Mn Mn** Soil 0.005% 50
Boron B H3BO; Solil 0.002% 20
2inc zn 2n’t Soil 0.002% 20
Copper Cu Cu*t Soil 0.0006% 6
| Molybdenum | Mo Mo, Soil 0.00001% ol
| Chlorine ¢l Cl- i 0.01% TET LT g
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VISUAL GUIDE: WHERE DO DEFICIENCIES APPEAR?

‘_—_———_____—'

A

e

¢ Location aepends on Mobi-lity in Plant.
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| Function | | Deﬁc:encg Symptoms | Toxaty \
* Building blocks oh/ - Stunled growth - Vigorous vegetative 4}
proteins (Amino acids). (reduced cell division). growth (Dark
> Ry green).
- Forms protopiasm ° 3> - Chlorosis (pale -
(site for cell division). ﬁ - green/yellow) appearing ' - Delayed cro
s o o first on OLDER leaves maturity. —
h plant enzymes & @ ', (starts at tips) T f - Crop logging.
Chloropnyil. - Early maturity =}, .
[ reduced yield. = | | - Lower resistance to
- Improves quality of | Qh

- Susceptible to _egizher .

stress/disease. | f

s |

i disease.

leafy vegetables &
\i protein v grains.
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Architects Daughter

Function

e ——

- The Energy Currency:
Component of ATP. )

SEZED-37 %
— Essential for DNA, ﬁ
RNA, and

Phospholipids -, ".’
(membranes). > &3

- Root system A
development & »/ =)

i ""Deﬁciencyus ymptoms

- Slow, weak, stunted

growth.

- Dark to Blue-Green
coloration on

OLDER leaves.

= Purpling of leav
and stems ""“”eé
(Severe).

——-..,_‘_‘\

y

|

.
|

' - Delayed maturii‘;.ﬁ

—

21l

e Toxici@/ \*

e ———EE

- Appears as
micronutrient

deficiency (Fe, 2n, Mn).

| g

- Can cause typical 4
Ca deficiency. ol
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| Function Y F Deficiency éymptoms ‘ w Toxicity
* - Patrick Hand SC o | |- Patrick Hand SC~ ; - Patrick Hand SC
lonic form (not-structural). Scorching or firing 4 ; Causes Ca deficiency
P S S along leaf margins. ¥ due to_cation imbalance.|
- Regulation of water () — = L (, — m.
usage (stomata). - Weak stalks g v ” \
- Disease resistance (Lodging). 0 NA “
& Stem strength. i '

fruit/seeds. W

———

- Photosynthesis & 2
Protein-synthesis. ~e=

- [mproves L1 ¢ “r P fao;;zmi.yo,i;?_aad
. quality/shelf life. &5 Y Sors. . &G
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- Detoxifies organic ¢

- Seed production G20 L
1 leariats)..

Function

of CHLOROPHYLL
molecule.

: .\‘ é\.:

M - Function ﬂ_}

- Enzyme activator
gcids.

- Central component [

- Protein synthesis | s
- (Ribosomes). s,

Architects Daughter

CALCIUM

Def' aency Sympf

_ Failure of terminal ¢
buds/apical tips.

- Roots turn black/rot. 7%

~ “MAGNESIUM (Mg)— | |

‘Defic c:e‘ncy ngptoms

Intervemal Chlorosis -
(veins green, trssuef
yellow/red) on |
OLDER leaves.~ \

- g
- -
%

= e

2 :
~ Y 7

T —— e

v Toxicity

- Rare.
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A SULFUR (S)
“Function

- Vitamins QB)/OI\/ontent Nod }at/on
Odor ..

~ Garhc/Onlon/Mustard.

Deﬁc:ency,,

- Chlorosis on YOUNGER
leaves (Contrast
with N on old

| Jleaves).
= Stunted growth.
T‘ . {

— Patrick Hand SC HzNIrN]iLOH
- Amino acids (Cystine, Methionine)"=

-

BORON (B) "2
Def“c:ency Toxicity
- Death of - Patrick Hand SC &

Apical Bud. - Pollen germination &
Heart rot/corkmg tube gr Ag;owth‘*

“Dictorted - Sugar translocation. |

branches. Cell wall,
Flower abortion.
e g Toxicity
) ) - Yellowing leaf tip =
followed by ‘
Necrosis.
)
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-~ Function

- 'Electron transport
| (Plastokyam'n;

- Chlorophyll stability.

| “Deficiency,
- Pale yellow leaves..

- Lack turgor/wilting. v
- Gummosis/Die-back

- Photosynthesis enzymes..

\ - £

| (citrus). g %
~= Common in Organic soils. ™

COPPER (Cuy) ——

|

__IRON (Fe)
Function
- Catalyst in Chloiqg_ly_” sgnthe{_s

(02 carrier), @
- Redox reactions.— (@&

\ —
“Deficiency,,

- Interveinal Chlorosis on |
W leqves.— -
Severe: Leaves turn white.

. Toxicity

- Bronzing/brown £
spots.

\\
Causes ),
- High pH,
Iime—ﬁwafucedg

)
|

- (4
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MANGANESE (Mn) —— @ i

Functlon H Function -
Enzyme catalyst. Qs - Synthesis of 1AA (Auxin)
- Chlorophyll synthesis. S5 from Tryptophan. — 25,
- Enzymes. éme =
Def.C'enCy 7 % Def‘ Clency / AT ‘;_,. =T
- Interveinal chlorosis. _ B ot o (Roge/tmg ) v
- Brownish-black P ecks. Intervma] chlorosis ” - Interveinal chlorosis (Did & NBW) .f g

& specks
‘ Dlsease. w \V. A | AN N .1”\'

< \3% . Y/ Jﬁha/m d:sease (Ktee)
TOXICIt.l[ 7y y W . - White bud (Maize) Kz
\= Crinkle leaf g(ca@rr) | N A }tle leaf (Cotton/Mango) *

NG



Architects Daughter

ALORINE, & NICKEL

MOLYEDENUM (Mo) ——
Function

- (NO3; > NH,).
N-—ﬁxatlon (Rhizobia).

Defic:ency,,
- “Whiptail” in
Cauliflower.

older leaves. - !
‘Note: Deficiency occurs in
Hath

Ac:d soils (opposite to
~ other m/cros)/7// ‘ ﬂ

\ -

—

— CHLORINE (¢l
Function

—_————

- Function: Photolgsrs of water (G \

(0, evolutmnl
“Defi c:ency,,

- Wilting..—
— Chlorosxs upper

™ Function, NICKEL (Ni, (N i) @\U
ity.

- Urease enzyme component. .. o
- Seed ed viabil o

DEﬁCI_eﬁ_cy,, Mouse ear-in Pecan. ¥

\\\
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$———— JCOBALT (Co) :
‘ Patrick Hand SC ' ;

i

- Deficiency causes N symﬁoms

|

R

(y_bLth N-fixation )’ '—_- (M
Leghemoglobin/Vit BI2). A |

**SODIUM (Na)
Patrick Hand SC

- Osmotic balance.—

Tuberization in Potato. %% ¢4
- Beneficial for Sugar beet/Turni |

E N? S %
S VANADIUM (v) * -

Patrick Hand SC
- Essential for green algae. é'
- Toxic to Chlorella at igh conc. ¢»
e '

e —

,(V+? + @OH%

¥ SiLicoN (si) - “Quasi-
~ Patrick Hand SC 7~

- Cell wall diagram.>  [E2) A\«
- Cell wall rigidity (upright gmwth) -
- Disease suppression (Rice bIast/MlIdew) |
- Insect resistance (Stem borers) - & |

- Stress alleviation (Drought/Salt).
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|._Beneficial nutrient theory given by? (Arnen, Satrtut, Nicolsan, DeCandoli) |

Z{Ni considered essential in year? (2010, 2011, 1999, 2009) T B

: .
.

. Yellowing disease in tea due to deficiency of? (Ca, 2n, S, B) |
4. Deficiency seen on apical bud? (N, Fe, Ca, Mg) o |
S. Secondary nutrient? (N, C, Mg;-2n) > o
6. Oxygen carrier? (B, Fe,Ca, M}?) é
Qap logging due to toxicity of? (N, C, Mg, 2n)

Fill in the Blanks:
. Sodium (Na) is known as _________ agent.

e U are primaryinuthients.

3. Calcium (Ca) has a major role in ________.
4. Phosphorus (P) is essential for _______ | L
S. N and Mg are major parts of __________ molecule.
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