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Nitrogen deficiency

Symptoms

- stunted

- older leaves or whole
plants yellowish green

- sometimes all leaves
become light green and
chlorotic at the tip

d - leaves die under severe N
'.t stress
\ - all leaves are narrow,

short, erect, and lemon-
yellowish green except for
young leaves, which are
greener

- entire field may appear
yellowish

- reduced tillering

- reduced grain number B

11

Coffee in Brazil: left branch normal

d Corn



| Potassium deficiency

%: {EeSoybean
: < Symptoms

; - - mottled or marginal chlorosis, which

then develops into necrosis on tips,
margins and between veins

- symptoms initially on more mature
(“older”) leaves

- leaves may curl and crinkle

- stems may be slender and weak, with
abnormally short internodal regions

- in K-deficient corn, nodes may have
increased susceptibility to root-rotting
fungus present in the soil

- this together with stem weakness
results in bending of stems to the
ground (lodging)




Phosphorus deficiency

Symptoms

- plants are dwarfed or stunted

- plants develop very slowly in relation g
other plants growing without
phosphorus deficiency

- some species such as tomato, lettuce,
corn and crucifers develop a distinct
purpling of the stem, petiole and the
undersides of the leaves

- under severe deficiency conditions,
there is also a tendency for leaves to
develop a blue-gray luster

- in older leaves under very severe
deficiency conditions, a brown netted
veining of the leaves may develop

- necrotic spots = small spots of dead
tissue




Iron deficiency

Symptoms

- strong chlorosis at the base of the
leaves with some green netting

- deficiency starts out with
interveinal chlorosis of the
youngest leaves, evolves into an
overall chlorosis, and ends as a
totally bleached leaf

- bleached areas often develop
necrotic spots

- because iron has a low mobility,
iron deficiency symptoms appear
first on the youngest leaves

- iron deficiency is strongly
associated with calcareous soils
and anaerobic conditions, and it is
often induced by an excess of

Tomato  heavy metals




Influence of the pH on the availability of nutrient
elements in organic soils

- main losses of nutrients from
agricultural systems is due to leaching
that carries dissolved ions, especially
nitrate, away with drainage water

- in acid soils, leaching may be
decreased by the addition of lime —

a mix of CaO, CaCO; and Ca(OH), —
to make the soil more alkaline,
because many elements form less-
soluble compounds when the pH is
higher than 6

- width of the shaded areas in the graph
indicates the degree of nutrient
availability to the plant root

1 1 1 1 1 [l

40 45 50 55 60 65 7.0 75 8.0 85 9.0
pH
+«— Acid Neutral Alkaline —




CROP SENSITIVITY

CROP Ca \Y/[e] S Mn B Zn Cu Fe \Y[e)

Apple

Cereals

Citrus

Maize

O.S.R.

Peach

Peas

Potatoes

Strawberries

Sugar Beet

Sunflower

Vines



Solil Types and Problem

Nutrients

pH<6.0 pH6-7 pH>/7.0
Sandy N,P,K,Ca,Mg, N,Mg,Mn,B, N,Mg,Mn,B,

Mo,Cu,Zn Cu,Zn Cu,Zn,Fe
S.Loam N,P,K,Ca,Mg, N,Mg,Mn,B, N,Mg,Mn,B,

' Mo,Cu Cu Cu,Fe

L. oam P,K,Mo B,Mn B,Mn,Cu,Fe
C.Loam P.KMo vy B,Mn
Clay P,Mo B,Mn
Organic P,Zn,Cu Mn,Zn,Cu Mn,Zn,Cu
SHEARLL Mg,Cu Mg,Cu




MULDER’S CHART- element
Interactions

Manganese

Magnesium

Molybdenum

Nitrogen
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Diagnosis and Recommendation Integrated System (DRIS)
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Legume intercropped with maize in
Wenchi, Ghana, Africa






