lPNl IPNI Brazil Program Director

INTERNATIONAL

PLANT NUTRITION
INSTITUTE

9t International Conference on Precision Agriculture
4"?’/" Denver, CO - July 21-23
\\\[ ﬁ Dr. Luis Ignacio Prochnow

ION EXCHANGE RESIN FOR
ACESSING THE BIOAVAILABILITY
OF PLANT NUTRIENTS IN




A GOOD PROGRAM UNDER PRECISION
AGRICULTURE NUTRIENT MANAGEMENT
SHOULD INITIALLY, AND ABOVE ALL, HAVE AN

EFFICIENT METHOD TO PROPERLY EVALUATE
THE BIOAVAILABILITY OF PLANT NUTRIENTS

IPNI INTERNATIONAL PLANT NUTRITION INSTITUTE




Spatial distribution of pH CaCl, 0.01 mol L' (A). P (B). base saturation
(C). and soil management recomendation (D) in farms Sao José da
Barra. Sao Joao de Cima e Volta Grande (Sparovek & Cooper, 2003)
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EXERCISE 1

THE DETERMINATION OF P IN A SOIL SAMPLE, USING
METHODOLOGY “A”, REVEALED AN AMOUNT OF 4 MG
DM 3 (VERY LOW). THE FERTILIZER RECOMENDATION TO

SOYBEAN IN THIS CASE WOULD BE 100 KG HA' oF
P,O.. AN EXPERIMENT UNDER THIS FIELD SITE
SHOWED THAT THE SOYBEAN CROP DID NOT RESPOND
TOP (3.5 THA'). MAKE COMMENTS REGARDING THE
EFFECTIVENESS OF METHODOLOGY “A”,




SEVERAL METHODS TO EVALUATE SOIL
NUTRIENT BIOAVAILABILITY

ADVANTAGES OF SOIL CHEMICAL ANALYSIS

v. ANTICIPATES CHEMICAL MANAGEMENT
v RELIABLE WHEN PROPERLY ADJUSTED
v EASILY USED ON ROUTINE BASIS

v GENERALLY NOT EXPENSIVE
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Rate of P,O application considering regular farmer practice versus
when utilizing soil chemical analysis.

Rate of P,O. P,O: balance

Applied by

Required @
farmer .

3 -30

12 0

28 60 30 + 30

(@) Soil P (mg dm=3): 0 — 6 = very low, 7 — 15 = low, 16 — 40 = medium, 41 — 80 = high, > 80 = very high.
@ According to maize calibration and response curve studies by the resin method to evaluate the bioavailable pool of
P in the soil.
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PROPERLY ADJUSTED TO LOCAL
CONDITIONS

v CORRELATION (WHAT METHODOLOGY?)

v  CALIBRATION (NUMBERS VERSUS PLANT
REQUIREMENTS)

v RESPONSE CURVES (WHAT TO ADD?)
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CORRELATION STUDIES
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RELATIVE YIELD (%)

CALIBRATION STUDIES
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CALIBRATION STUDIES

RELATIVE YIELD (%)
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RESPONSE CURVE STUDIES

Price of final yield or fertilizer

X1 X2
Rate of nutrient

A = YIELD RESPONSE, B AND C = FERTILIZER
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CHART

Fésfora — Kg Pyligtha

Adubacao mineral de plantio: Aplicar de acordo com a analise de solo e a
produtividade esperada, conforme a seguinte tabela:

P resina, rngfcim3

K* trocavel, mmol./dm®

Nitro-

YIELD  zno
0-6 7-15 16-40 >40 0-0,7 0,8-1,5 1,6-3,0 >3,0
t/ha N, kg/ha — P»0s, kg/ha K20, kg/ha (*) ——
2- 4 10 60 40 30 20 50 40 30 0
4- 6 20 80 60 40 30 50 50 40 20
6- 8 30 90 70 50 30 50 50 50 30
8-10 30 (" 90 60 40 50 50 50 40
10-12 30 (Y 100 70 50 50 50 50 50

(') E improvavel a obtengao de alta produtividade de milho em solos com teores muito baixos
de P, independentemente da dose de adubo empregada. (%) Para evitar excesso de sais, no
sulco de plantio, a adubacao potassica para doses maiores que 50 kg/ha de KzO esta
parcelada, prevendo-se a aplicagao em cobertura.

Maize — Raij et al, 1996
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PROCEDURE HAS TO BE SPECIFIC FOR

v METHODOLOGY

v AREA/REGION AND SOILS CONSIDERED
v  CULTIVATION SYSTEM

v  SOIL DEPTH SAMPLING
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IMPORTANT ISSUES

v PROPER SOIL SAMPLING
v  USE OF RELIABLE LAB Vs
v PRECISION AND ACCURACY

Correct result =10

Precise: 9, 10, 8,9

Accurate: around 10

Precise but inaccurate: 22, 23, 21
Accurate (AV), not precise: 7,13, 6, 14

v CAREFULL INTERPRETATION
v CAREFULL RECOMMENDATION

v CAREFULL APPLICATION
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THE ION EXCHANGE RESIN METHOD @l 4

v' H-C ARTIFICIAL PHYSICAL PRODUCT

v HIGH EXCHANGE CAPACITY

v BIO-CHEMICAL-PHYSICAL METHOD

v RESIN WITH CEC OR AEC

v MIXTURE OF TWO (EX.: P, CA, MG AND K)
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SOIL P REACTIONS

NON LABILE P

Forms and Fundclions of P in Planis 161
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SOIL SAMPLE AND RESIN
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16 H SHAKING
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SEPARATION
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1 H SHAKING
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P QUANTIFICATION
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NON LABILEP - LABILEP — SOLUTIONP — PLANT

SOIL CHEMICAL ANALYSIS RESULT

Resultado de analise quimica de terra de rotina

4
Amostra MO. P K Ca Mg Al HtAl S SB CTC V%

gdm? mmol, dm™ ----
dm?

A(0-20) 20 /7 10 36 14 O 25 2 51 760 67
A (20-40) 14 4 0,7 23 6 12 42 3 29,7 71,7 41

B (0-20) 28 42 44 48 16 O 35 12 684 1034 66
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ADVANTAGES IER

v ACCURACY IN EVALUATING SOIL NUTRIENT
BIOAVAILABILITY

v MULTI NUTRIENT EXTRACTION/EVALUATION
(P, CA, MG, K)

v NEW POSSIBLE ELEMENTS (EX.: S)

v LOW COST

v AMPLIFIED RANGE FOR NUTRIENT
INTERPRETATION (SUFFICIENCY LEVELS)

v P EVALUATON IN SOILS RECEIVING PR
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EFFECTIVENESS OF P SOIL EXTRACTORS
(70 SCIENFIC PAPERS)

COEFICIENTT OF DETERMINATION (%)
METHOD
ALCALINE/NEUTRAL pH NOT SPECIFIED

Resin

Olsen
Mehlich 1
Bray 1

Source: Adapted from SILVA e RAIJ (1999).
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EFFECTIVENESS OF THE PRE TREATMENT
OF THE RESIN

COTTON (Kg ha) RESIN-HCI RESIN-NaCl RESIN-NaHCO,

NO P WITH P
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Source: RAIJ et al. (1986).




EFFECTIVENESS OF DIFFERENT P
METHODOLIGIES

Fertilizers Applied 75 Prior to Seeding
TSP Before Seeding

Evaluation of P (STANDARD)

; ey e Low Reactive PR Calcined Al-P
bioavailability

Valor Index Index Value Index Value Index

P uptake by
soybean

(mg pot)

P resin
(mg dm-3)

P Bray 1
(mg dm-3)

P Mehlich 1
(mg dm)

Source: Raij & Quaggio, 1999 IPNI nrernarionar PLANT NUTRITION InsTrruTe




EFFECT OF SOIL PH IN THE AMOUNT OF P IN PLANT LEAF AND SOIL P BY
DIFFERENT METHODOLOGIES

Soil P (mg dm™)

pH Leaf P
CaCl, (g Kg")

Crop and Location
Mehlich 1 Bray 1 Olsen Resina

38d* 20 a 41 a 33b
4.2 c 21a 33b 36 ab
4.7 b 20 a 26 c 38 ab
51a 18 a 19d 43 a
5.2a 19 a 21d 43 a
43 c 24 a 17 a 22 b
46c 22 a 17 a 26 ab
53b 25a 16 a 33 ab
5.5ab 20 a 12 a 35a
5.7 a 20 a 12 a 37 a
4.3 a 15 a 10 a 13 ¢
48d 16 a 11 a 16 c
55c 13 a 7a 17 bc
6.1b 17 a 8a 22 ab
6.4 a 15 a 8a 27 a
45d 20 a 18 a 16 c

Soybean 49c 22 a 15 ab 19 be
Ribeirao Preto 6.1b 20 a 13 ab 23 b
6.6 a 24 a 12b 34 a

Beans
Pariquiera-Agu

Sunflower
Mococa

Soybean
Mococa

Source: RAIJ e QUAGGIO (1990). IP NI ivrernationas PLANT NUTRITION INsTITUTE




EXERCISE 2

THE DETERMINATION OF P IN A SOIL SAMPLE REVEALED
AN AMOUNT OF 4 (LOW) AND 24 (MEDIUM) MG DM™3
FOR METHODOLOGIES ‘“B” AND “C”, RESPECTIVELY.
AN EXPERIMENT UNDER THIS FIELD SITE SHOWED

THAT THE ADITION OF 100 KG HA™' oF P,Oq
INCREASED MAIZE YIELD FROM 3.8 TO 7.5 TON HA'.
RESPECTIVELY. WHICH OF THE TWO METHODOLOGIES

WAS MORE EFFECTIVE TO EVALUATE SOIL P

BIOAVAILABILITY?
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A GOOD PROGRAM UNDER PRECISION
AGRICULTURE NUTRIENT MANAGEMENT SHOULD
INITIALLY, AND ABOVE ALL, HAVE AN EFFICIENT

METHOD TO PROPERLY EVALUATE THE

BIOAVAILABILITY OF PLANT NUTRIENTS

WE SHOULD NOT MAKE OURSELVES
CONFORTABLE. NEW AND BETTER POSSIBILI ", S |
MAY EXIST. |

TEST THE EFFECTIVENESS OF CURRENT
METHODS UNDER SITE FIELD CONDIT. PN *©

ARE THE METHODS FOR SOIL ANAL l

EVALUATING THE BIOAVAILABILITY OF
NUTRIENTS IN YOUR REGION ?
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SUCCESS TO PA,
SUCCESS TO AGRICULTURE,
AND THANK YOU VERY MUCH
FOR YOUR KIND ATTENTION

llgTERNATi(\)INAL iy :ﬂ? L
LANT NUTRITIONE et R s b St
WIPNI INSTITUTE .'*.f‘ FLU R
i wester T
@E h"ttprilwwwmnl n'et,_ AT A
_5“ ,__ ] Leg o] :|-j|‘ o I. ¥ ' N et
A e e e

’i:?' *T&le-f.d,ngyax# Braélfl g'L:Jfﬁce1 L

Al 55((19); -3254 ey
A
Tt

,'tjz- f.*'*ﬂ” F 5
i

1
g et _? iy - s # I. |
@L'?-f. L I" -"::in | e ol
R P, & el
? "I“:I-"'_:-'JH. E ..' I ] ]
g Gt

S o I

i
;'



	ION EXCHANGE RESIN FOR ACESSING THE BIOAVAILABILITY OF PLANT NUTRIENTS IN AGRICULTURAL SOIL SYSTEMS
	A GOOD PROGRAM UNDER PRECISION AGRICULTURE NUTRIENT MANAGEMENT SHOULD INITIALLY, AND ABOVE ALL, HAVE AN EFFICIENT METHOD TO PROPERLY EVALUATE THE BIOAVAILABILITY OF PLANT NUTRIENTS
	Slide Number 3
	Slide Number 4
	ADVANTAGES OF SOIL CHEMICAL ANALYSIS
	Slide Number 6
	PROPERLY ADJUSTED TO LOCAL CONDITIONS
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	RESPONSE CURVE STUDIES
	Slide Number 13
	PROCEDURE HAS TO BE SPECIFIC FOR
	IMPORTANT ISSUES
	THE ION EXCHANGE RESIN METHOD
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	ADVANTAGES IER
	EFFECTIVENESS OF P SOIL EXTRACTORS�(70 SCIENFIC PAPERS)
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	A GOOD PROGRAM UNDER PRECISION AGRICULTURE NUTRIENT MANAGEMENT SHOULD INITIALLY, AND ABOVE ALL, HAVE AN EFFICIENT METHOD TO PROPERLY EVALUATE THE BIOAVAILABILITY OF PLANT NUTRIENTS
	SUCCESS TO PA,�SUCCESS TO AGRICULTURE,�AND THANK YOU VERY MUCH�FOR YOUR KIND ATTENTION

