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Our job:

100% Specialist.in. | 'nutrition/
Plant Nutrition | Y

Agronutrition is totally dedicated to plant nutrition

Armed with over 45
and to the optimisation of agricultural production.

vears of solid experience,
alirteamsdesign, marufacture and market nutritional and biostimulant

solutions which guaranice adapted and targeted nutrition from
planting to harvest.

| 100% MADE IN FRANCE

i/ INNOVATION /I DESIGN i PRODUCTION

= French research laboratories T AU tests per year = French production plants
for the development of new, sustainable | to create new agio antl eca- ! far total contral of the manufactuiring
process and certifie

agronomic selutions ervironmenial approaches

d products

Our nutritional technologies // 3 technological ranges, derived from physio-efficiency

NutriCare $ Precision "‘3 BioFertiliser
technologies il /{ s fechnologies : + technologles -ﬂ"!!“

Use the resources of nature
for crop nutrition.
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Look after the functional and nutritional
balance of craps in order to improve the
development and growth of olants.

Precise and targeted nutrition (o optimise
the potential yield and quslity of crops.




ght nutritlonal response, in the right

Our expertise

Physio-efficiency involves optimising the biological balance of cultivated plants by
proper, targeted nutrition, =0 that they can reveal their full natural potential.

Our expertise supports yol so that at each stage of growth, we can define a nutritional
solution adapted 1o the agronomic, economic and environmental concerns of your
farmers
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the penetic capabillities ciewelapment the growth of leaves
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Crop Nutrition

ant nutrition - Minerals - Deficiency indi




A plant needs light, water, oxygen, CO, and minerals to develop.
If one of these factors is missing, the growth of the plant would thersfore be reduced and its potential altered,

nutrition
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Physiology

of the plant




All plants reguire minerals to develop. They draw these nutrignts thraugn thelr reots at the same time as water,
ABSORPTION OF MINERALS

Soils are unable to provide the ingredients necessary fof the current production of foad preducts without

supplementation A lack of nutrients will limit the growth of the plant. It is therefore indispensable to add fertllising Depending on environmental conditions (cimate

matenials 1o cultivated soil which will feed the Crops sustainably. cind s ancl 1he sensitivity of plant species, the
supply of minerals can Do severely distrupted:

Macro elements Bl sency soik:
Viary law menaial stock

Heavy rain:
Leaches nitregen and other elements

Extreme drought:

Prevenis feedding via the ropis

Cold temperatures:

Block e mbamsplion nechensms

Rate of organic matter too high:
Limits the bioaysilabiity of ine elemerts inthe

20

acidic or high PH:

Hipcke. the ansimiation ol conz

‘The supply of each nutrient must be managed according to the crop, the soil and its relative importance to the plant.




A plant can end up with deficiencies because of poor nutrition. Analysis of the plant then makes it
possible to detect the onset of visual symptoms, identifying the type of deficlency. To avoid corracting
the nutrtional supply toe late., it is preforablic to adopt a preventative approach to nutrition.
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The age of the leaves affected
provides information on the types
of deficiencies




Flements & the Plant

Nitrogen - Phosphorus - Potassium - Calcium - Sulphur - Magnesium
Boron - Copper - Iron - Manganese - Molybdenum - Zinc




PROBLEMATIC CONDITIONS

F nitrogen In r al conditions are ammoniur Nitrogen deficlency is found in all types of soll with
I8 2lthough other forms of nitragen such as nitrite [NOZ- A rOeste B hpeahsiess
5 he lisad Light or skeietal scils are mare prene to nitrogen
= e EaE deflciency (sandy safls with fess 1% of organic mattér)

h, It is an Important Inadequate availability of nitrogen in the soil is the
e source of stress.
and Isat the heart of the molecule

responsible (o pRIOSYRIHES!S, SHIGFGERL. There are different causes for this deficiency:

On average, BO% of a plant's nitrogen is allocated to protein, 10% to nucleic acids, 5% to -Absance ofrirogen fertiisation ‘
soluble amino acids and 5% to olher compounds. = OrgaNC {18810 6.Of Qv A
- Low mineralisatian (rifrification) of organic reserves due to:
I soibcompaction
s K i : I sl tem peratunes being 190 1w
Most often, £ I EEss waler,
- coniifuous production of nan-eguiningus crops
and impoverishimenl




The role of phosphorous

After nitrogen. phosphorous is one of the main nutritional elements of plants
P Phosphorous cancentrations in plant tissbes range between 01% and .5%. It [ absorbecd
Intwo fonms, H2PO4- and HPC42-,

Phosphorous |5 essential for the synthesis of living plant matter:
- A component of cellular enargy, ATP supplies all the energy necessary for all the reactions: leyathess

lomnation: of protein and ofher redctioPs roquidng ensroy such as e absorpion of nutriends throogh' the membianes ol rool ceR:

curing active absaiption )

- A structural componamt of cells, phosphorous is necessary for

i1 The synthesis of all plant cell membranes, constiluting lipids,

/f The replication and transcription of the DNA that constitutes nuclgic acids.
/I The synthesis of sugars which are invalved in photosyrthesis and sesoiation
/f The aclivatlcn of cell elongation.

Phosphords plays numasrous rales in plams:

/f Stimulation of reot growth and assimilalion of nutrients

/f Precocity and maturity.

/f Increased resistance to cold and discases

ff Contribution 1o stiffiness of tissues and lodging resistance

/I Role in reproduction: pollination

PROBLEMATIC CONDITIONS

A Droughs

# Colel temperatres limiting roct activity

# Campacied, poorly strectured or poorly dralned solls
# Salls that are scidic (sandy) or alkaline (calcargous-
ciay rather light)

A Sails with high fixing gower (> 30%)

i Soils with low P205 reserves (< to 01 glkg)

#'Salie with low omanic matter content

A Solls nch in iron hydroxides (borderline acidic)

# Craps with ponr root development

e Pl s R ingg ooy n bovoand 1ne 30l oy nghin TR 06 o raots may ol
P e g & sulboient vohume S0 i Lo frogery 'ed the planl




The role of potassium

Potassium s present In the plamin the form of K+, T i very moblie-and dissoivesin
intracellular fuid. ls-average |eval in plants is the hichest of the elements known as
"minerals™ 2% o 4% of dry matier

Good potssium nutrition activates overall plant growth (as long as the plart has
adeguale nitrogen nutrition), Potassium Increases reserves, improves fertility ‘and
gdvances maturity, In the caseof perennlal crops, polassiumeancodrages the frult 1o sl and enlaige

The roles of potassium are of great imponance

At maintains osmotic Pressure (i1s conceEntratan rllr-ll."-p"'\ waiates inta the vact :-.’ﬂl-"'.:'
At maintains the acid/base balance within the cell by |;1r:;v-:-nt||";_| g Ncaign;
/I It decreases transpiration n certaln ceses (reducing the risk of wiltl

I It serves as a supporting mineral that helps with transportation within the

{1t helps the "nydrogen-potassium pump® to funciion

S5 IL aisD playsa catalytic rale in BNZYIME reaclions
Potassium also p Laly 1 m Han

A Pnolosynthresis,

Polassiuin 15 @ regulator of plant functions. syntheses transportation, growth, ¢

PROBLEMATIC CONDITIONS

Potassium deficiancy o decur

A sofls wihers ihere s inspMaent polassion ol

A g sotls with d low CEC =80 megyie)

f1in sol s with high pocassiom Tang powe: (post sails cliyd

The K.CEC e lin meqy st bebatwieen 34 and 4% (2% o 30 for
=aridy sola) &walie lowel e this irdicates 2 defick=ncy

acicns that may cause a potassium. deficency

A\ viEty dny SLMMEn of & Veny rairy period at e S1ar of Sutume;
Excessive nitrogen fertilsation doveloping an Incnzase in plant
arowth and diluling the potassium In (he plent;
ayrd that 15 tog hight
- Excessivie manganess fertilisation leading to an anlagonistic
ettt on potassium gssimiation,
- In the cose of perennal crops using rooisiocks. some
reatsiocks do not assim ate polassilm well




Role of magnesium PROBLEMATIC CONDITIONS

Magnesium is the central atom of chlerophyll, which is essential to - In many calcareous argas. Ca-Mg antagonism limiits
photosynthesis. 20% of the Mg of the plant is found in the chloroplasts. ILis magnasium avaiiablily even afier liming and vinasse

therefore essential ta its physiological functioning Intake.

. - Light soilsare gen=rally low n Mg and can be
Magnesium |s active in the transportation and storage capacities of the leached very easiy.

assimilates [storage of carbon and nitrogen compaurnids), - In the: presence of nitrogen-ammania fertiiser
(llguid manure: solutizn, urea), there s sirong
antagonisim between NH4+ and Mg+,

Magnesium 's an activator of several enzymes in the metabolism of protein, carbobiyvdrates

and the synthesis of vitamins and lipids and carboxy -enzymes for CO2 fixation ]
- In dry or viery we: solls, the plant extracts very litle
frim the soll




Role of sulphur

Sulphur is assimilated inthe form of sulphate SC42-. Itis an essentlal

\ canstituent of plants. A coenzyme component, It is necessary for the formation
S of chioraplasts and (s therefore essential to photosynthesis.

It [s:an essentlal constituent of amino acids containing sulphur (Cystaine,
cystine and methianine]. When there s & deficiency, nitrogen compaunds remain in nitrate form

In grains, the sulphur content of the grain influences the quantity and guality of the protein
and-alsa the hardness of the gram (loss of vitreous aspect)

The quality of the graips Is measured by the presence of. giutenin, gliadin, glabulin and albumin
The tirst two are synthesised only in the presence of sulphur and are desired by millers for
douagl elasticity

PROBLEMATIC CONDITIONS

Soils low in organic mater
- leaching (s with nitrogen)
- Cold and wet spring times

Soils lecay are notas rich in sulphur. Increasing wintar
leaching and significant plant extraction linked 1o ar
increase in yiel lead fo a loss per ha of 100 ka to 300
kg of sulphur.

This phenomenan has been emphasisecl over the years:
fi by law atmosphierc sulphur

1l by the- abandonmen of slgle supemhosphste with
SulpRur

{{ the reduction of organic manure in large-scele
farming areas witholt livestogk famming




Role of calcium

\ Algng with nitrcgen and potassium, calcium is-part of the glements which are essential

for the growth of a plant and farwhich the content in piant tissiues is high Linlike ather

minerals, calcium piays its main role outside the cells. Ope of the primary funcbons of
calcium |s o create bonds between the cell walls by cementing them to each cther.
By its structural role; caltium contributes to the maintenance of the quality of fowers, frults and
vegetables after harvest and during storage.

Calclum [s also presernt inside the cells, It Is particularly abundant in the vacuoles (structures within a cell
which contain various compounds). Calcium is found in various other places (cytoplasm, chloroplasts
mitochondna), or It 1Isassociated wilh essential plant aclivities

! Root growth (cell elarigation)

Il Ripening of fruit (relationship between calclum and ethylens synthesis - 8 compound lmvoled in
Fizening)

i Activation of certaln enzymas.

Calcium absorption is consicered passive since its entrance into the plant is.mainhy [inked 1o
the absorption of water by the rocts. Pedo-climalic imbalances play a role in'the correct and
balanced assimilation of calcium by the roat

PROBLEMATIC CONDITIONS

Conditions (hat have a regative effecl on e stsogtion of
caleium gre the following:

- Lowy 5ol molsture liming roat development

- Toe much wal2p n the soll redicing the 2vallability of teygen
far roGt growtn.

FrR e o mGiETe alig encourages tha delalnamant o g laker
OF SLbes G e rools. Sl 5 o waxy fnpermiealie Substance
Waarer anel caukapmt it ool frough' it

- Lo Bofl tempargtlne

- High levels of certain callons in the o 6Uch as NHS- MO+
Ki-arid Nat

- Hlgh salinity

- An acidic soil pH which rastricts tha sbsorotion of calcium
tue to competiian with aluminiim (i3]

- Foor soil oreparstion innioiting the penet'ation and

‘ewpansionof coots In the soil.




Role of boron

Boron s Closely associated with plant growth, | Influences the growih of roots, leaves
B and the development of the plant
Boron alse has an Impacton 2 wber's fitness for storage because after caicium and
magnesium, it is the most important anion in the cell membranse. Boron plays an essential
roiein the construction of cell membranes and the metabolism of water. Indeed, it acts like cemant

beiweaen (he pectins providing the cohesive strength of plant tssues, Vs a factor 11 guality.
Baronis indispensable for the activity of the meristems: the lips of the forming roctlets and leaves

The range of requirements between the stages of deficiency and optimum nutrition IS vary narow, A

feriiliser which s well adspted to the needs of the plant is indispensable,

Baron deficiency causes a disturbance In the balance of phytohormmones and is expressed through
necresis inareas of growth, the deformation and death of the youngest shocts, a general reduction in
growth, thizker stems; a cracked texture and & reduced foliar surface

Boron plays and essential rale in the guslity of flowering and the fertility of the pallen, It is-also invelved
during fruil selting in the transpartation and use of sugars

PROELEMATIC CONDITIONS
s ava]kﬂhllily- dacreases ahove apHof 65
A Afer iming which increases boron fixaton
/f Light scils where it |s easily leachec

/ Acidic solls (n high rainfall areas. In effect. In rainy
condilions, lower levels of boron can be found in the
sail as with sulphur-ano nitrogen, sa it is aifficult to

‘assimilate:

#'In cases of water stfess i sofing-and summer which
limits the giffusicn of boron thraugh the soil selution. In
fact, In dry conditions, boron is nearly on the surface.
The roats can no longer absork 1L




Role of copper PROBLEMATIC CONDITIONS

# Seila rick inorganic matter

\ Copper s very involved in the photesynthetic chain: 70% of the copper svallable in the

cu plant i found in the chloroplasts
# Satle'with a nigh pH or after liming

Copper Is involved in the formation of lignin, an element which givesthe cell its elasticity

as well asits stability, In addition, copper plays an important role in the process of the A Saite rich In potassium and magnesia
biologlcal fixation of nitregen and in the regulation of the absorption of manganese

Hf The concentratlon of copper (Cu) that can be
When thers is a copper deficiency, the absorpion of manganese sccelerales wihich leads Lo toxicity in assimilated vares considerably in the soil (DPTA-
the plant. This phenomenon is abserved especially [n acldic sol extractable Cu), so that various locations can be
deficient within a field. ILis therefore difficult lo spal

In general, copper is o catalyst for enzymes and s aciive in the synthesis of protein, lignin (structure of these areas by analysis of compasite soif samples

the stems), and in photosynthesis

Copper also participates in the reduction of nitrates and the assimilation of nitrogen by the plant




Role of iron PROBLEMATIC CONDITIONS

Iran is a micro-element that is very important for the heatth and growth of
plants. Although It Is abundant in the soll, the absorption of lron by the roots WLimestone and alkaling soll

Fe sometimes turns out to be difficult given that its availability depends to & great It caitlising camiditions or alkeiine pH, the Fes+ cation
degree on the pH cf the growing medium. tisappears and s ranstomed inlo fertic oxids which
cannat be assimiaied,

Iron plays an important role in i Water-logged soils

¢ Photosyntheasis

; l i lack of :

# Tre synthesis of chlorophyll i Rootloss b}_f lack of cwyaenation of the soll or
j " N ' Grawing medium

i The plant's respiration

# The metabolism of protein (production of plant tissue) i Excess phasphate, manganese and zine

bt |
/! Nitragen fixation (mineral nutrition)
ff The redox process

f# The guality of the fruits




Role of manganese

PROBLEMATIC CONDITIONS

\ The plant absorbs manganese through is roctsin the form of Mn2+ cations I In heavily leachied. acidic, sandy soils sianfeant
or manganese chelate. Manganese, in synergy with malybdenuni, plays an .
Mn impartant rale in the transformation of the npitrate absorbed by the plant i
Manganese stimulates growth and (s Invalved In contrelling sugar metabalism; it Solls rich in arganic matter and peaty solls

It Is invalved in

I The activation of ceriain enzymes
/! The synthesis of chlorophyll

/| Photosynthesis

/! Nitrate reduction

// Respiration

/! The assimilation of nitrogen

{ The synthesis of amino acids and protein

1 After maintenance or corrective liming. 4 p
tugher than b i 5 delferrining factar i the apoaaiance of a
miEAgEnEse deiolency,

ff During difficull-climatic perinds {wistof dold saill)
ff In soils with a high pH bisckoge of manganese]
ff In very wellventifated solls with a very locse

structure
[oxdatan of manganese andtransifios to pn msglible non-
sheoroabia form)
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Role of molybdenum

Plants do not need a ot of molybdenum butits furctions are very specific.
Molybdenuim activates the enzyme nitrate reductase which Is respansiole for

Mo the reduction of nitrate in the leaves

It is also involvad In nitrogen fixation N the gir as well as the transformation of nitrates nside
the plant tissue. |t |5 therefore directly involved in the process of protein synthesis.

Molybdenum Is also lnvalved iniron and phosphoric acid metabolism

A molvbdenum deflclency leads to a decrease In enzyme activity and can also cause chlorosls
because of poor synthesis of chiorophyll. Yield losses can be significant.

PROBLEMATIC CONDITIONS

! Light soils and acidic soils

M Sofls rich In organic mater

ff Cold and wel springs

The absorption of the molybdentm is limitzd by
phosphorus and restricted by sulphur. Excessive
applications of sulphates can (hus be detrimental
o tha assimilation of molyodenum.

There Is also antagonism betweesn copper ond
malybdenum and between manganess and
malybdenum: an excess of manganese can lead
to a molybdenum deficiency.




Role of zinc

The plant mainly absarbs the zinc from the scil selution inthe form of Zn ion. In
\ soils with a pH lower lhan &; the provision of zinc is generally adeguale. In fact,
Zn the lower the pH, the higher the amount of zine available

Zinc activates various ANZymes. or constitutes parn of them. and thus influences

various metabolic processes In the plant. It is necessary for

- Auxin synthesis; growth hormaones reguired for root development, stem elongation, the
maturity of the plant and the breaking tlown of sugars

The formation of chlorophyll: the photosynthatlc activity most supported.

- The synthesis of protein: essential component of RNA polymerase, which acts &
for protein synthesis:

Zing also protects the plant from oxidative stress in conditions of brighl sunshine and drought.

PROBLEMATIC CONDITIONS

ff Sandy soils-(leaching|

i Calcarecus solls; salls with a high pH and sclls
with too high a lime comeant

il Low temperatures (cecreased zinc solubliity)

ff Solls rich In P205 {Zr blockage)

I Solls low In organic matier

S Wet soll
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Agronutrition

Grain nutrition

Nutritional Diagnosis - Agronomic Data

Cereals are the most extensive arable crops in the world (morc than 700 millien haincluding rice 1oughse o hydromarphy
E k cen:-als can be grmen in a very wide variety of soils and weather conditions.
: as well as the ve development are very sensitive to the status of nitrogen availability in the soil
and can h* =1 by meso and trace elements deficiency.




Expresses tsell in premature ragression n tler

and ln growth, shar stems, erect leaves and |:||

yellowing of the extremty of old leaves

ina 'y shape along the madnb

Reddening of the stans and (he fzal shigalhs
Probdemati rreliflein: Soils with lew of bigh pH

Sandy or Nght sodls e Ning) Softs wkh & e oigaiic malle

canten, Certain weather condilons including diought hegvy

rairdall e cningl and iatansso irigation

Usually acpears as stings
of dark gy marks between e veing which

are clearly visible against the light.

Problematic care e 5 il are S8y,
acichc, rich in ootessium, eoelying high gusniities of
potash, Cold wet penods, Soils suffering Fom excess orving
sin. Soll with o low MoQ cantent

Appoars dullng tiesdng and rasullsin a
feduction of piant growth and the vailowing
of the: leaves which-begins at the Bp and

subseguently spreads over e entine Dlade

Problematic conditions: Pervous soils, wet winters
potentality of iow mmeralisahon

Deficiency symptoms

|s firsl expressed in the yellowing of the

edge o the leaves and the curling of narrower
|eaves. This:kind of deficiency |s also known as
“white tip dicease” or *mouse ear disessa’,
 Probiematic comditions Sois thal rnsteally havo a
low copper cortent (=

refurm f candent of Ol I S S0 O

f i) Consumption: 1g of Cli per guintal

Causes intarveinal necrasis in tha cantral
parts of leaves. The leaves have contiiuous
discolouration

hetwean tha vains which makes them ook
striped-and ribhed

+ Problematic conditions Saiy roh i GrgeMat
pealy, with 2 Figh pH. very Winck-own anc very well
veriiiated solls sandy sols, ackdic - and very leached
sl Eobtf Wil




AGRONOMIC DATA " B nutrition”

| Key development stages | Mineral requirements
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Agronutrition

Nutrition of Maize

Nutritional Diagnosis - Agronomic Data

Maize grows quickly and mobilises large quantities of nutrients in just a few days.

From the 10 leaf stage up to floawering, the plant absarbs 4 kg of nitrogen, 1 kg of phosphate and 10 kg of potassium per day.
This Is why successful sowing whirh pramaotes sturdiness from the start provides the crap with the best conditions for its
nutrition




The plant Is'small, the leaves anz a \ll.'-‘_eilt_‘_nwﬁl'l
green to ,'LAI ow colour o begin with and then
bacome more or lest orange before fhay then
{5l from the: plant

ditioms: Uneler fapellaad scis; sois

et are often sandy, parvicus s2ils, ecidic aolls, asie low in

iV iaa 15

Ceuses the reddening fwine colour] of the
leaves siarting with the areas close o the
okl e the drying ool of the oldes) jesues
It causes delays in male fiowenng and in the
maturity of the ear

Froblermatc condl 51 50kE wWith B low P oonlen,

undler fart isee <ol snis with A hiah phosphors g powar
cold snd wiet clinustes, natably af the beginning of the growing

SERs0N

Appears inlaaf stage 5-6 and causes the
bleaching of longitudinal ships bn either side
of the midrib of the eaves. These symotoms
first appaar at the base of the leawas,

Problematic condifions: |tis wsoalky the [2aves

in the middie of the plant that are the warst affected, with, i the

Mt seVore Cases, 1ha Dleaching of yaung leaves fnie L

o

Imternods (s sancies than vsoal Ard slan maturlly 15 delE e

A The

Manifests [tseit in old i2avies, causing them 1o
Become wavy and yeliow, which spreads from
the tip along the edaes of the leaf and leads
to thase areas drying out. We &lso note the
absence af turgor pressure in the plant, te
shaortenlng of the (mermodes and the tendency
towards lodging

Problematic conditi ons: Sofis witha low K
contant urdar d solls, sotiwath 3 high K hixing
POART (SO T o Rl Gty 5008) scilg rich
v

Calises the [2aves ta i an olive green eolour,
which & sounatimes accompanicd by interveinal
diseolouration. This interveinal discolouratan

|5 Visibie on the oldest leaves end is often
accompanied by marginal necrosis an the blade
of the leques

hlematic cond s Sald rch bn Oiog Mt
poaty, with gh pH, very wind-tlown and very wisll
veniilated solls. sandy soils. addic and vary leaiched
ECAE, Cold waals




| Key development stages
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Thi most comman symptom is the
appearance of biown necrollc spoks an 1
stem, which develop into lengltuginal spins
The curlng of the edges of young leaves is
commaon, [he plents are small, thelir growth
often even stunted, Flowering and pallination are
limited and there are very few siliques, often curing
e "hook' phase, The roolk system is smaller and the
cotlar and the taproat are thicker The tagroot may
shiow syrnptoms of brown necrasis at llscore or even
acavity

Froblematic condifions: Sandy solls with a high active
calchim contort. eold and wot outimes, veny dry conditions.

Is oxpressed by Interveinal yellowing

of young legves and premature ageing of

plants in which growdh has greatly slowed

dlcmeny, Thils ke of deficiency sppears ansuid
Marchiapill time and calses yallow spots which
are clearly visibie in the plot of and from far away,

In general, it corresponds o aréas where minerailssten & difficul

(Mydromarpny. headiands: Changes i SI00es. SLIToce SO, elc.i
Flowersare very pale and either drop or develop large, empty
siliques.

Problematic conditions: Sordy solls. acidic soils, nsphysiating =oils,

suface soils, wel winters; cold sprisgs il

REREAIOR i hE COMEBIEnTSE [y Al A e e P s

=
Agronutrition
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|5 obeerved in pale lzaves with vellow-green
marbling The plantlots Iook similar toa
rosette. The leaves present deformaticns
asymmetrical ieaf blade, splitting of the bip
strap-shaped leaves Marked deficlpncies cause
ypical daformations fragmanting of the blade
perpendicuar to the leal from the midrib, épical
bud dies, appearance of new stems. Flowers
are rarerand are held by paticularly elongated
stams

> Brohlomatls conditfams: Light 2nd acidic sabs,
soils with & high organic metter contents calid and wet
SETMGS
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Catises young leaves 1o Nave a bumpy surface
{'embos ';-3rJ'; and thay remain smail in slza,
Patches of chlorosis then appear &t the base

of blades, developing irto the characiensoc
‘scorch’ maris, while the rest of the leal

remalns grean, The petioles thm orown ¢n thelr
underside and become fraglle. Inthe caseof 8
severe deficiency, the feaves shrvel up completely
During thie grewtn period, the apical bud withers
Generally, Ihese symptoms appear a short ime
before fiowering, They are seen in the younges|
leaves

Frobiematx conditions: Akall splls conlaming mone
fhan 10% active Calewm; gt solls, pariaus soils and
suiface soils contnining mane than 15- 20'% sand, cley’ soils
and =ity acidic soils with a kow B conlent i than 3.5
pom) drough! shrece and long periods of intense sunshne
ar yary haavy rainfai aachingl

The mid-h turms & pale yellow calaur, the

e .'ll'l{ln'I3|I welns remam IJF--'I:I\-

Random areas of the blade become

discolourad and chiorosis makes the leal ook

blotchy, Photosynthesis 15 disturbed and the

functioning of the chloroplasts is rediuces
Probicmatic condiions: Agidic soils, light and sandy

soils fleachmal solls with a Dfganic malter conlent
salls that ma not verny weil tiatad fiataniagsed]

The leaves, of a greanlemon calour, take the
shape of a spoon, with the edges of the Blade
suffering from necrosis and turning a light orawn
colour fs=e photo).

MNate that this kind of deficiency can be
confused with a potassium deficiency. but

the symplaims of @ molyode num deficlency
can generally be seen as of the appearance
of tha first leaves, while those of 3 potassium
deficiency usually become apparent &t a laler
stage

Brgblomatl ons Light &nd aciclic sois,
=qidls with a high arganic matis: content; cold and wel
SErng s
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NUTRITIONAL DIAGNOSIS

The first symptoms ¢an appear 85 s000 a5
the st adull leaves. The main signisa
blackaning of the hean fblockhenr disanse),
The leaves crack, thicken, cecoms brttie and
asilvery metallic sheen appears.
For older leaves, these symptoms
are accompanied by distortion and fine cracks with
drogping in the affected area. The rool Tiseil s also wery
affected by this deficiency, Subansed dry rat reaches
the teguanent and graduatly sffects the (lesh. Gaps
appear at the collar which turns black

Probiematic conditions: Pervious sods [sandy or silty-sand)
Figh in actwe enlsium, or severe summer dought ard o lot of
SUNSMING

With heets, the edge and the tip of the alder
leaves undergo temporany vellowlng that

fums into the formation of necrotic areas

This daficiency & often associated with a
development of Alternaria on the edge of the
blade and sometmes batween the veins leading
o the sppearance of black necrotic spots.

Problematic conditions: Wet yaors. compacted salls, acidic
solls, highly talcamous soilE.

Bects show a delay in davelopment that can
e recognised by eroct, triangular leawes.
The youngest leaves tum yellovw, become
distorted and their tips curve, The older leaves
are atsn distorted bt s mainty thelr e ;
thiat curve inward. Thi yallowing is speckled
and only affecis the interveinal areas. The
necrotic plis 1end to spread and form spots
and subseguenty to perforate the leaves. If the
deliciency disappears, the leaves show several
small boles against an apparently normal green
Backgnound
ons: Solls wiktn g pH &1 85

ara ich 0 organic maller, weil-vertilated sois
with toe high o lime conteni. In fact, In the plat, greener
atipafess
BrfECieg) can BE SEeR N T MO COMEFessen arass

where wheels pass

Is expressed (n the yellawing of the edges of
young lesves that [urm Srown litlle By little. The
hlade wums dark green, becames distartad
fwowes] and the leaves droop.

The oldest leaves gry ciat,
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Resiits in the Rlackening of the end of ane
or a lew sprouls emelging framt atuber, This
damage arrests the growth of the affected
sprouts-as well as the development of
secondany sprouts that grow from the base of
the damoged ones,
Problematic conditia
o acxdifying fonilisess formmaonium sulahate) of high intakes of
potassium (it the cose of chfreciive fertiises) or macnasium

Potatoes are sansitive ta this

daficiency becatse ey have g lage

vegetative mass and the iansportation of

mangansse is very slow. This deficiency can

be chserved In calCareous, arganic soits and

especially In sandy sails that are very light and

vary wollventilated, t shows itself through the prosence

of dark necrofic palnts along the veins. Manganese

deficiencies are then marksd by a yellowing of the

leaves between the vains, Unlike fron deficiencies, the

yellowing appears like spots that may show necroses.

Thes weins, however, (emain green. Thess deficiencies

can be observed firston the upper leaves of the plant
nndifions: Scils rnchin :"n:J Mat |, penty, with 5

Bigh pH, very wind-biswn end vory well-ventilted salls. sandy
so8s, acldic ond very leached soils. cold woother

Sandy soils with a0 achdic pt, the use

Is manifested by a decrease inthe develapment of the oot system which leads to reduced vegetative
develapment with dork green leaf colouring and wavy eafiets. In seme cases, the oldest laaves take
an-a parpie colow, become necrotic and fall off pramaturedy, In addition, tUberi=ation is poor and the
tubers may show risty Brown internal lesions.

 Froblematic conditans: Sandy, shaliow soils (over B5% santt, &g, on the Macklamanesn coash, very acidi (o
51t viery alkaline goH ~8) safs, soits with high P fiino power, hanvy soils and rainy springs. poor tHage falatgh
pan, ssedbeds Biowing onaoy]

IFstarts with the lightening in colour of the
lewerest hanging leaves. Fallowing that, the
interveinal areas of the certre of the biads
Become yellow; a sympiom that progresses
towards the ouler par of ibe leaves. These
yellowag greas become necrotic. Al an
atvanced stage, the leatis vory fragile and Falls
off prematuraly. It is not rars to note that the
edges of the leaf remain green and then turn
yelow very quickly at tha fial slage

» Problermat et onE Sols poor in anilable My
Ackic soils o <8 wie wiaiha: n fune - luly @roogl
o KMo imbalgnce)

|s expressed by 8 decrease in plant
development and recuced fiowering. The
vogetation takes on a blue-grean metellic ook
Durng Mowering, (he intemodes shorten-and
the leaves curve downwards-and the oldest
ones fade. Nacratic argas appear on the edge
of the leaves and extend towards the centre
throuah the intenveinal spaces, Finally, the
tubers may show Brawnish or bluishk lesions,
roblemalic condibons Very dry summern, ioo:
Pabvy magnesium taniisation [areulamy i ioht sols
Wl 0 CET fovwer fhiary 80 u.u-f{'.-:rJl.I sulg i Sironig K

fiwling power feg., peoly soils)
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NUTRITIONAL DIABNGS

[y

This iz the most common deficlency ta tha

soybean, It causes interveinral yallowing of tha

youmg leaves which leaves prominent green

veins (ke a smad fir treg) excepl in cases of

very severe deficicncy. The blade is coverod

N numerous block necrafic pits N Mn nutrition
conditions are restored, the new leaves wil be normal
but the affected leaves will retain the appearance of a
small fir tree.

Protiemal ndifions: Sois with & oH of 6.5 wiuch are
fiEh I Brganic matter, wellnntinied sols with tao high a lime
cordenl b el in thes |l||'_ e f <l ||:.1I- L Ews e R
can-be 500 on [ migre COMma e5aed areas winrg wheets
pass

Leads to delayed flowering and a reduction n
the size of the pods The leaves are pale end
lightiy wisted necrosis forms along the msin
vain and the edges of the kaf The nodes are

white and few in number

Praniemabic conditians: Hightyacidie £2il, paadty supplma oiis

ls mandestad by yeliow Intenelnal marbling en
the entire blade accompaniad by necrotic spots.

Froblematic condit ons: Wet years, conpacied
seils, acidic soiis; highle c2ltaresys colls

The symptoms appearn via spots In the plot
Young leaves show intervelinal chiorosis which
may arow Into a complete discalouraton of the
|eal, Mecrotic spots may be obsenvad starling
from the edge of the blade. The deficiency leads
to growth defects; nodes pre rare or entiraly
absent

PFroblompetic comdiiong: ﬂ"::lﬂﬂ'.’ dialned calcaroouws

BCEls.




e inclies storage for the following yearn
1es noening

g mies apparant From
B IFauas 19 rpEnng
- Organ aflecied first; All leaves

Boininant colour: Pale green |

- Specilic sigy

Waz. duration of requireménts Before. loweting and ot the

ansel of Hpering

Magresium effectively protects the vine by
slopping 1he stalk from drying out. Suppards
pholosythesis sffectively (orafein syr
o suigar gevelopment) (o ensore a higl
guality grape harvest

Ded '

Principal stage doficlency borcomes apparant: Ripening
- L affected first Qide laives
-~ Dorwnant colour Red fhed) on yolow fadrital

Soecific vions: Deloyed moturity

Wk, roguiremaents: 15 to 40 and 40 10 100 01} ky'ha Mgl
- W duratiod of rétilements: From fower

Boron ermsures  successiul '|:_!|,'J|-Ii"|£_] and
parfect setting, Piays 3 mle in podnation
{Pallen dewvelopment and fertility).
Dl v t
-Principal stoge deb pl res aaparent Bloom
COrgan attected fir
- Py aur yedlow ar

= St 5 Three colours = Lenves cutlied downwards

= Max. requirements; 80 (o0, 200 {1 g'hn B

- Wax; duration of reguirements; Fom budding o arvesing

Liominant coldur; Lésmion
< Specific Signs ! GreEn VRins TUM yeliow

meaulerrients; From budding (o rpening

4

FW

sifal ey
Agronutrition

Potassium Increases sugar synthesis and the
migration of sugars into the frult it prevents
nutritional imbatances during the growing
sepson snd nelps with the tronsfior of
substances developed fram the leaves to the
frull or the berries, [t also helps fight against
finvescence, rougeatl and brawning.

IIMCY GyTRTOmE:

il g12ge deficignty bacomes appafent: From &

Baminant colou 554 oreen purpie (i the
SLAy or allov
- Specific siqns L=aves curled Lpyewds. mniunty

Max, reguitements: 50 t3 100 and 70 1o 2001} kg
G S

Max. curstion of requirs 15 Befare fowering and
e lipening

ICY
stage deficency becomes apparent: Bloom
ted 1i5t Middle leaves
= Cremiram codour Tr-_-ulru.-.--nl.'l—a_-:—
acille sighs: Finely fraced veins
15100 to 250 [ ohe Mn
curation ol requiramants: From Budding 1o

ali]

for obie eroges (25 Fhol
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The application of calcium as of the beginning

of the sefting phase II;][JID'\' es o2l resigiance
(rigiday and cohesion) and acts as a protaction
against piysialogical disgroers associated with a
lack ol calcum (Bitfer pi, storoge diseases, efc) 1t
makeas the fruit resistant (o burstinglorocking),

i fakisge. a celcium deficiency can
G leaves, which 2 upeards, The
L eovorod with brownizh,

et tar the deform

fruit develops normally, tho
suberised marks which fir
Hpering and-even during storege. Mads Toom under the skisand. by
cutting the fil, we can see inat these marks remain uncer the skinand
da not spread o tho Inside of the fruit

Boron Is Involwed (n the developmant
stablisation and hgnificetion of the cell wall.

It 1= essantlal o the proper development

of plant tssdes, which includes the rools,
flowers and frult. In stone fruits, it s above

oll responsible for pollen germination and the
development ofthe pollen tube and its activatian. It
BSLES S|
ncrease the resistance of buds to the cold fos does rinc)

soyrraffaias v o 50 em g
'l--'v also ]II.'lt'.'Itl'E g Reld
nodules
e Guberised blach dols pmeashes he end of the f.*r:.le. the rirt's
skin hatnmes suberised In somes casas, the fralt splits and the scar ta
o brodmis b, crecked appearance (ecfemal), Mote thet a B oeficercy seversly
firriks the tronsiocation of calcium in the tres

essful finwering and perfact setting. Boron aiso helps to

Magriesium is the central atom of chdaraphiyll,
which is essential o photosyrthesis

Firsihy, sis develvos on ol

lesues, Ieauing a central, ngreen area. The area affecied

by the thlofosis then dries out often causing prematire leal
drop The fruits Fipen prEmairnshy

Thes Intum couses increasaed it drog beloe the Harves!

Piays an essendal (ole in the development of
chinrophy!l rﬂnsr.'u':rr!r'm_ =t Protein metabaksm

In saripg, symploms stan with the yilowing of the leaves ot

e atremity of the branchas, in the areds farthest away hom the

velns, This Indwes Decome erssingy O oolouree, eosn el wiring & white
colour The weins stend out against e pale backgnound of the biade. When
the dafciency reaches @ more edvanced stage, the Ciscoloured araas suffer

from necrosis, the cdges of the leaves dry oot anid he weins e tomeyelol

- .%2

AT

-‘\" 3

Porassium Increases sugar synthesis and the
migration of sugars into the frult it prevents
any nutritanal Imbaiances during the growing
season ond facilitode s the ransfer of deveioped
substances from the leaves ta the fruit
y Byrpleme:
L sty s
tatlve eyels, whien (e fruik is ;1.1r1lnr,. 12 grow, '-"i'l h
ol to the Igaves ftstacts with the upward curling
thE lefaves i ;rﬁ".."nr- and progres withihe
Il:IE-lllllg o the foal od3ges which ey

||I-||-ru-’l e il | I|El:~.|l|||l?|M_\r ||"IJ'FI--I

even afier baing har ted

Zinc 15 required for auxin synthesis growth
harmones required far rool develonment. stem
piangoiion, the moturify af the plont ond the
breaking cown of sugars), the develogment of
chiarophyll and protsin syrthesis

iciency sympl g

The symptoms oppear early in the s on NG e
usually cheradersed by a ehorer di & Detweaan ihe
Internodes & the extremities of the branthes, while

the parts of the branch closest ta the stem are

2ol pdnes are Wiy

rrerl The pelcle s v
5 nat farm at gl The lemvwes stay grouped
). On the sametroes same brand
i LL affectod-whilo othams romain haaithy,
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STAGE A STALE( S TAGE E STAGE F2 STAGE H STAGE STAGE )
N
Boran Magnesium Boron
Baoron helps io moease e mssance of buds (o (ne oold g1y increasing the sovminy Magresium impraves the photasyninesis Boron s required by e
et sugetr cortenl of cefi), Borom imgaredes pollinatioh snd the cevalopmant of process sl prevents e malies eal drop hiatts i sprng ©order 0 enslice
flewwers igerminaticn and activation of the pollen fube) itis sssential (o the ability Bucidin, fleawerning and setteig. The
of the poden, I lmits the effects of e luciualing avellabillity of this =lement end lgved of Boton in the Buds nust
faciitatas thinning opealions b sufficient fram the stal of the
Potassium i
Potassiim plays an moortant rele in the
producton, transpantation end storage o
Iron susare in thie piant Zinc
Malrtaing ang resoes Zing 13 iInvelved In carbohworate
shurdiness | he ey matebalism ancithe devoiopment
of ferric cilarasis of growin hormanes, All zing
Phosphorus deliciencias have o nagaliva impact
Fhasphonous improves cell divisionrand facilitates calcium assimilation anyield-anc guallty regosly) and can
the friit s mcire desse, flimer, more resistant o bnasing #nd = lager evan go 50 far as o cause kel diop
i mge redularin sing I s e gnd ool dieleck

| Sensitivities to deficiencies Nitrogen

Calcium Tha apalication of miyegan durng

Calelum Impraves cell resistance fMafafy ond cobesian) and scts as o e cest-harvest stage icckd
protection againat physiologionl disoroem, [ maxes the frdl tesistant hardening k1 the branches) consiiyles
10 bursting tre potentied "rutrticn” which will e

used o fewd He foml oopans srd will
— iy — i STy — 0 s Y therefore-heo (o prepareihe batch
o Ine nel anvesl



Potassium increases sugar synhesis and the
migration of sugars into the fruil, It prevenis
any nuirfienal imbalances during the growing
season and faciimates the transfer of developed
substances from the leaves fothe fst

Deticiene ¥ symptoma
A eluliolon Mgyl deficiency can be recognised from 1he TJ‘.’\'E-'U[J[-’I'F}'.
of chlorosis on e wal «
fbwrnf keaves) and fhe
the esremities of the

Magnesium isthe central atont of chiorophyll,
which is assentlal te shetosynthesis,

Doficiency sympltom
Me deficlancy causes rlervelnal yellowing whith in turn
calsEs some ereds o dry out and spreads o e ecdoes of
ke cidost loaw 1 eALSes promatane dofolition of the
base of fhe annual shcols, With regard to cherny trese, the
legves trme s raddish colow

Piays an essential role in the cevelopment
of  chiorophyll ({respiration, eic) Protein
metabolism.

1 then foflowed by recios
18 (eaves The symptorms begin al
Thie vield ks of e duced

i

Dakitienc
A Fedaficency, mo e fe
called “chio ererelly aopes
charactorkslic c defliciency is gradual e
1 Blade of which tims 5 paie gheen cokour and then yeliow
mainiain their green colour 16 sefnus cases of this daficiency, the
white and the veins may
lepf edgss suffer from cie. gausing lesf diop, These sympiom
leaves firgt and can them spresd to the rést of thi tree

e L

-
@fﬂ,.

ame discoloursd, [athese extreme cases, the

Hiect yaunog

Manganese s involved in the activation of numeraus
enzymes; chlgrophyll synihesis, photosynthesis. the
reduction of ‘nitrates, and amino  acld and profelrn
‘j.yl"llr\l"‘:h.
Deficiency symptoms
A Mn deficiency usually sftacts the older leaves atthe bottom of the shoet first. aithough
this i5 not an AbESeULE n -Causas irtarvaimal MEXACUETON an 198 |Eaves, |esving a
PR, e sirin an tife af the wilns

(AU 7 e
Agronutrition

-

Deficiency symptoms

Baron |5 invelved in the development. stabilisation
and lignification of the cell wall It is eszential o the
moner cevelapment of plant lissues, which ncludes
the roots, flowers and fult It ensunes successfiu
flawering and parfect setting. Boron also helps to
increase the resistance of buds o the cold.

et iFney sympiams
A B deliciency leads 1o the death of thw tecmingd Gud
A namber of buds dewolop underposth the dood wood,

ALEEOG A Cwatches broom” effecl Thi lesvet thkea e Form
of & meete they ane small, 1hick and daformed . Sambtipes,
tne young lenves are deformed and have discoloures
marging or random dizcolourcd patches, THhe exirem £
brranch 13508 S hravos prematurely. THe wood puifs up and
oo k= SCROITHIS
Flowerimg is abundant but the flowers drop off; there are few
iniils andd the fruit fhat does developissmall, deformed, split
snd sutfers from nteimal neciosiz, In chermy traes, the lesves
&ie 8 spoan shape. They may #so Ratune =ome intereeinsl
discabouratean.

Zinc s required: for auxin synthesis (grovwih Mormones
requirea for root development, stern elgngation,
the mofinty of the plant and the brecking down of
sitnrs), the development of chilorophyll eand protein
synthesis.

Deficiency symploms
Thiz branches ees-sufferidg from o Zn defickency
-:l:r:p-?"\-"l";-’-'- reciacad gf"."l'l\."lh Bnd have short imarmodeEs
Young Ieaves are therefore grouped togetner i fomm a
= Thare i@ it sinal disceleurstan on the leafl edges
and tha lodves srosmall, nacrow and pointy, Theloal cdgat
BIE SOMaTimes Wa_l'.a'}l The Agware-anon off




STAGE] STAGE )
. EMLARGEMENT OF FRUTT AFTER HARVEST

WTAGE E AGE F WGE G
VISIBLE

Boron

Baron MBS S INCrEass e redisipnee af bude i ihe ookl \hl,.f INCFBEL| TG
The 'EA.I||l|II'|r and s 1J4T cortatt of rFI||_1_| Boron |Impitves [K‘lllrl!ﬂk‘ﬂ findd e
deveiopmant =f flowers (germination and attivetion of the polen tebe) || =
essenlial o e viabilty of the polen 11 bmits the elacls o the luctusting
mien lmbility of s eement and facilitat=s thinning cperatians

Iron Phosphorus
Phospnordus imp-oves tell dwision and faclitakes calaum
assimielion tie frultls miore dense, limey more lesstant:io

Mairtains s restores
SIUTEIOIESS e even

Potassium

Potescium plays 30 mponant wlein
the groduction; renspartation-and
starags of sugans Inthie plant

offerns chiprosts by &nd i Aege and me mgular nsirs

Calcium

Calgum mproves cell resistance (gicny and colvesion) and a0ts
a5@ protection aganst ptysiologics disorers | detsmines the
resisance of fridts W barsting [craclkes or micracracks of the skin)

| Sensitivities to deficiencies
CHERRY TREES

PEACH TREES

Boron

Eoron is recuired Dy ihe bucs in spring inorder 10 ensure budeding,
fevvating And setting. Thess mps bea suflicien e of oo in
the Buds right fiom the Begimning of the =eason

Zinc

Zinc s invalved in carbahycmste metabalmm and e development
of grawth hormanes: Al zine deficiencies have 8 negnlive impect on
vield ang cualty (ruoosty] and cen even-go.sc far as 1o cause leaf
orop | summerand ot dieback

Nitrogen

The application of niregen curing he posl-hanses: phase {coid
hatdeiinig i the Branches] orovides the "nutritianal” patental
which will sene taTeed the Faral orgare ard will iherefone hoip lo
prepara the batch for e nex) harwest

PLUM TREES/APRICOT TREES
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